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1.0 OBJECTIVES 

This unit aims at making you understand the importance of farming and organic 
farming in particular. After studying this unit, you should be able to: distinguish 
organic farming fio~n the other farming systems and learn the objectives and principles 
involved in organic farming. 

1.1 INTRODUCTION 

Farming is the intervention of man in the growth cycle of plants, animals or birds 
to get utility products of choice at maximum levels and of highest quality. The 
growing and caring of plants is called Crop Husbandry, and that of animals is called 
animal husbandry. 

Farming is our most basic activity. It is considered as the backbone of Indian 
economy. Farming not only nourishes the whole population, but also provides a 
means of livelyhood to more than 60 per cent of our population. Our history, culture 
and community values are embedded in fanning. Today when we thmk of farming, 
what comes to our mind are long stretches of farm land, farmer tilling the field, 
pumping water into fields, applying fertilizers or pesticides, plants with so many 
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small plantlets in conical flasks or test tubes, what we call Tissue culture, High 
Yielding Varieties (HYV), Genetically Modified (GM) crops, Green House 
farming and other techniques that increase the crop yields. So all these activities are 
considered as the products of science that our scientists were able to develop 
over a period of time and helped the growing population to meet their food 
requirements. 

1.2 THE SCIENCE OF MODERN FARMING 

Now let us examine the Science of Modern Farming that enabled much of the 
developments in the present day Agriculture. In independent India, more food 
production was needed to meet the growing food demands of the population. This 
increased demand for food had forced many countries like India to adopt various 
improved techniques and cultural practices like the use of High Yielding Variety 
seeds, chemical fertilizers and pesticides to increase the farm production. This surge . 

in production of foodgrains as a result of adopting HYVs, chemical fertilisers and 
pesticides is what we called the "Green Revolution ". The objective behind Green 
Revolution was the production of more food per unit of land within a short period 
of time. Chemicals in the form of fertilisers and pesticides play a major role in Green 
Revolution. 

Plants nutrients are drawn up from soil for growth and development. There are 
more than 90 elements present in the soil. According to the criteria of Essentiality 
of Nutrients for plant growth, proposed by Arnon and Stout in 1952, only 16 are 
considered to be essential for plant growth. Out of these, C (Carbon), H (Hydrogen), 
0 (Oxgen), N (Nitrogen), P (Phosphorus), K (Potassium), Ca (Calcium), Mg 
(Magnesium) and S (Sulfur) are called Macronutrients (required in large quantities) 
and the remaining 7 elements - Fe (Iron), Mn (Manganese), Cu (Copper), Zn 
(Zinc), B (Boram), Mo and C1. are called Micro nutrients or Trace elements 
(required only in very small quantities). Among the macro elements - N, P and K 
are called Fertilizer elements or Primary nutrients as they are most often 
applied in the form of synthetic or mineral fertilizers, and Ca, Mg and S are called 
Secondary elements which are applied in smaller quantities than primary nutrients 
and required subsequent to primary nutrients. 

Pest and Disease incidence in plants has become a major hindrance/bottle neck for 
Crop production. Use of HYVs along with chemical fertilisers has increased the 
menace by making plants more succulent and thereby attracting more pests and 
disease causing pathogens. Toxic chemical pesticides1 Insecticides are used for 
controlling pests and diseases. Diseases are mainly caused by plant pathogenic 
fungus, bacteria or virus; these are also controlled by chemical fungicides, antibiotics, 
bactericides etc. Most of these chemical pesticides are non-biodegradable and are 
highly toxic in nature. 

Prolonged and over dose of these chemicals are hazardous to human health, soil 
and environment. The food we produce now contains the residues of toxic chemicals 
that are harmful to our body. The air that we breath is not fresh, as it is highly 
polluted with hannful chemicals. There are also unusual phenomenon like acid rain. 

1 The excess chemical from the field get washed off by rain, reaches water bodies 
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traces of that chemicals and they can damage health and internal organs. It is Farming 

estimated that over 20,000 people die in India every year due to exposure to toxic 
chemicals. Many new diseases are reported in humans, animals and plants. The 
scientists are unable to resolve them. 

Ecological imbalance and environmental pollution have adversely affected farming 
and farm products. This calls for corrective farming practices that can produce 
sufficient quantity of food without harming the environment. Here comes the 
relevance of the Organic Farming which is a traditional, viable, low input using 
and sustainable method of agriculture to produce healthy food. It also helps to 
reduce environmental pollution and can strengthen the natural resource base. It 
ensures sustainable farm production. 

DEVELOPMENT OF ORGANIC FARMING 

Throughout the 1950s, and 60s, the main trust of farming was on increasing the 
crop and animal productivity so as to satisfy the immediateneeds of the growing 
population and to attain food self-sufficiency. Organic Farming was not viewed very 
favourably by the scientists or farmers. By the end of the 1980s and especially in 
the 1990s, organic farming came to the forefront in response to the growing awareness 
of environmental conservation issues. Many new organisations were formed by 
producers, consumers and other groups interested in an eco-friendly lifestyle more 
in tune with nature. These organisations draw up their own specifications governing 
crop production, right from sowing to the final stage of reaching the consumers. It 
was in the 1990s that organic farming really took off when the production grew up 
along with the consumer interests in its products all over the world. 

Today farmers in the developed and developing countries are encouraged to convert 
their farms to Organic Farms. Organic Farming is one of the fastest growing 
sectors of agricultural production and plays an important role as an alternative and 
safe food production process. It includes all agricultural systems that promote 
environmentally, socially and economically sound production practices. This system 
assures the production of high quality food while conserving the soil fertility and 
enhancing its fertility. 

1.3.1 Role of International Organisations 

The formation of the International Federation of Organic Agriculture 
Movements (IFOAM) in 1972 gave an international framework to the discussion 
and codification of collective principles and procedures of organic far&ng. It brings 
together organisations from all over the world that are involved in organic production, 
certification, research, education and promotion. Its specifications and standards 
are indicative and act as guidelines to the state-of-the-art methods of production 
and processing of organic products. 

FA0 and WHO have declared that international guidelines on organically produced 
food products should be considered important for consumer protection and trade 
faditatation. 

The Codex Alimentarius Commission, an international food standards body jointly 
formed by FA0 and WHO, has developed guidelines for the production, processing, 
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Organization (WTO). 

Check Your Progress Exercise 1 I 
1) Fill in the blanks. 1 

........................................................ 1) Farming is the of man in the 
........................................ of plants, animals or birds to get utility 
products of our choice. 

2) Growing and caringof crops are called ................................... 1 
3) .................................. is considered as the backbone of Indian economy. I 
4) Use of ....................................... and ..................................... has 

increased farm production which resulted in Green revolution. I 
5 )  Out of the 90 or more elements found in the soil, only .............. are 

found to be essential for plant growth. 

................................. 6) Criteria of essentiality were proposed by and 
.......................................... in ........................ 

7) The three elements N, P and K are called ................................... 
.......................... 8) ......................., ......................... and elements are 

together called secondary nutrients. 

9) Chemicals used to control pests are called ............................. 

10) Disease causing organisms are called ................................... 
11) In plants, diseases are mainly caused by ....................................... 

................................... and ................. .: ................ 
............................. ........................ 12) Chemical pesticides are and in nature. 

............................ 13) is considered as the fastest growing and an alternative 
farming sector for safe food production process. 

14) The International Federation of Organic Agriculture Movements 
(IFOAM),which spearhead the organic farming world over was 
established in ....................................... 

for the production, processing, labeling and marketing of organically 
produced food. 

2) Match the following. 

a) Iron - Secondary nutrient 

b) Calcium - Fertilizer nutrient 

c) Zinc - Macro nutrient 
d) Carbon - Trace element 

e) Potassium - Micro nutrient 

3) Expand the following. 

IFOAM, FAO, WHO, WTO, HYVs, GM crops. 



1.4 WHAT IS ORGANIC FARMING? Principles of Organic 
Farming 

The word 'organic', means 'living', 'earth friendly' or 'of plant or animal origin'. 
It contrasts with the farming wherein chemical inputs are used. It also denotes the 
produces that have been produced in accordance with certain norms and standards . 

during cultivation, handling, processing and marketing stages. It is certified by a 
I certifying body. 

I Sometimes the term 'organic agriculture' is used in place of 'organic farming'. 
I 

I There is no difference in the meaning of these terms. In general, people consider 
that it is the kind of agriculture that is based on application of organic manures, 
natural inputs, and pesticides of plant origin. For others, it denotes the agricultural 
systems that follows the principles and logic of a living organism in which all 
elements (soil, water, air, plants, animals, farmer etc.) are closely linked with each 
other. 

Organic Farming includes all agricultural system which promote production practices 
that are environmentally, socially and economically sound. It considers the local soil 
health as a key to the successful production. By respecting the natural capacity of 
plants, animals and the landscape, it aims to optimize quality in all aspects of 
agriculture and the environment. Thus, Organic Farming helps in attaining an eco- 
friendly and sustainable farm production. 

1.4.1 Definitions of Organic Farming 

The coinage of the term 'organic farming' is credited to Lord Northbourne. 
The term is derived from the concept of "the farm as (living) organism" which he 
describes in his book 'Look to Land' (1940). He described organic fanning as a 
holistic and ecologically balanced approach of agriculture. 

. .. the term ' organic' is best thought of as referring not to the type of inputs 
used, but to the concept of the farm as an organism, in which all the 
components - the soil minerals, organic matter, micro organisms, insects, 
plants, animals and humans - interact to create a coherent, self-regulating 
and stable whole. 

To define the concept of organic farming, we may refer to the definition developed 
by the Codex Alimentarius, on the basis of inputs received from experts from 
different countries. 

According to the Codex, "organic agriculture is a holistic production management 
system which promotes and enhances agro ecosystem health, including bidversity, 
biological cycles and soil biological activity". It emphasizes the use of management 
practices in preference to the use of on-farm inputs taking into account that regional 
conditions require locally adapted systems. This can be accomplished by adopting 
cultural, biological and mechanical methods whereever possible as against the use 
of synthetic materials. 

According to the International Federation of Organic Agriculture Movements 
(FOAM), "organic agriculture is an agricultural system that promotes environmentally, 
socially and economically sound production of food, fiber, timbe~ etc. In this system, 
soil fertility is seen as the key to successful production. Working with the natural 
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The United States Department of Agriculture (USDA) has defined organic agriculture 
as "an ecological production system that promotes and enhances biodiversity, 
biological cycles and soil biological activity. It is based on minimal use of off-farm 
inputs and relies on farm management practices that restore, maintain and enhance 
ecological harmony". 

Conceptually all these aspects and dimensions are integmted h&moniously in organic 
farming and can be operationally defined as "the systematically and functionally 
integrated and balanced farming system facilitating best yield expressions and 
substantial automatic regeneration". 

1.5 CONCEPT OF ORGANIC FARMING 

The concept of organic farming is based on related aspects like 'organic concept', 
'holistic concept', 'living soil concept' and 'healthy plant concept' where nature is 
perceived to be more than just an individual element. Lri this farming system there 
is dynamic interaction between soil, plant, human beings, animals, eco-system and 
environment. It is more of a process based farming approach where the quality of 
produce is given importance. Fanners are encouraged to convert their existing 
farms into organic farms. A farmer willing to go in for organic Farming should further 
understand the broad areas covering these concepts. 

1.5.1 Organic Concept 

The term 'organic' is not directly related to the type of inputs (fertilizers, HYV 
seeds, labour etc) used, but refers to the concept of the farm as a living organism, 
in which all the supporting factors such as the soil, micro organism, living creatures, 
plants, animals and human beings - interact to create a healthy environment for the 
plants and animals to grow and produce healthy food for the human being. Every 
operation a farmer does in his farm is evaluated against ecological, economical and 
social imperatives with an awareness of local and global implications. 

1.5.2 Holistic. Concept 

The 'holistic concept' is to view the agro-ecosystem as a whole in relation to the 
farm. Fanners are aware that their action in one sphere can affect other parts of 
the ecosystem for better or worse. They take advantage of the biological cycles and 
interaction between animals, plants, soil and climate. These are fundamental to 
enhance the ecosystem's productivity, health and efficiency. Basically organic farmers 
attempts to work with natural cycles rather than disrupting them. 

1.5.3 Living Soil Concept 
, 

The productive capacity of soil is linked with its health, which in turn is influenced 
by the 'humus' or 'organic matter content'. The 'humus' is the most dynamic 
component of a living soil. It plays an important role in shaping up the soil's 
physical, chemical and biological properties Regular replenishment of 'humus' after 
harvest of a crop and its maintenance at optional levels are of primary importance 
into sustaining the productive function of the 'living soil'. 
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soil structure, activates soil life, minimizes the leaching loss of nutrients and strengthm Farming 

natural resistance of plants against pest and diseases. 

On the other hand, chemical fertilizers in the absence of 'humus' or inadequate 
levels of soil organic matter, will impair soil structure, disturb soil biotics, cause 
unfavourable changes in soil reaction and weaken the natural resistance of plants 
against adverse agro-climatic conditions and pest and disease attack. 

! 1.5.4 Healthy Plants Concept 

In modern farming, the high yield varieties have displaced the diverse and locally 
I adapted indigenous cultivars. As .these high yielding crop varieties are with narrow 

genetic base, they are more susceptible to pest and disease attacks compared to 
the local indigenous varieties. This has resulted in a spurt in the incidence of pests 
and diseases, necessitating increased use of pesticides. Prolonged use of the pesticides 
against a particular insect helps it in developing resistance to these chemicals. It also 
kills many of the naturally occurring predators and parasites, which are biological 
pest control agents. In many cases, pests that caused minor damages in the past 
have become major threat in the absence of natural enemies. This is termed as Pest 
Resurgence. 

I Similarly, in plant diseases too, spraying of fungicides had resulted in building up of 
resistance by harmful pathogens and micro organisms. The build up of higher levels 
of these toxic chemical residues in the plant, food, atmosphere, soil, ground water 
and other water bodies is the most serious health and environmental problems 
associated with the continued use of chemicals. 

Thus, the organic farming is not mere growing of plants and animals but it needs 
i a thorough understanding of various principles and prudent management of on-fann 
F resources and proces. 
I 

r Check Your Progress Exercise 2 

Note: a) Space is given below for answer. 

b) Compare your answer with that given at the end of the unit. 

1) Fill in the blanks 

1) The word 'organic, ' means ............................................. 

'2) In organic farming, ...................................................... is considered as 
the key to successful production. 

3) ............................................. coined the term Organic Farming. 

4) The term Organic farming is derived from the concept of 
................................................... 

5) '  "Look to Land" is a book written by ...................................... ;. 

6) Organic Farming emphasizes the use of management practices in 
preference to the use of ................. I ................. .inputs. 

........................ 7 )  Expanded form of USDA is ................................. ; 



Orgadc Fanning- An 
Overview 

8) The productive capacity of soil is linked with its .............................. 
which in turn is influenced by ......................................... content of soil. 

9) ................................ is the most dynamic part of a living soil. 

10) ....................... content in the soil minimizes the leaching loss of nutrients. 

11) Prolonged use of chemical pesticides has resulted in the development of 
........................................ by pests to these chemicals. 

................................... 12) In modem farming, ha's displaced. the diverse 
and locally adapted indigenous cultivars. 

13) The conversion of a minor pest to a major one, in the absence of natural 
enemies is termed as ............................................ 

14) Regular replenishment of ........................................ and its maintenance 
at optimal level are of primary importance in sustaining soil productivity. 

15) Organic farming is a process based farming where the ..................... of 
produce is given more importance. 

2) Answer the following 

-1) What is Organic Farming? 

............................................................................................................ 
2) Define organic 'farming. 

............................................................................................................ 

3) Give the USDA definition of organic farming. 

4) Mention the main concepts of organic farming. 

5) Explain the 'living soil concept' of organic farming. 



1.6i PRINCIPLES OF ORGANIC FARMING 

This principle underscores that the health of individuals and communities cannot-be 
separated from the health of ecosystems . Healthy soil produces healthy crops that . 

& A 

integrity of living systems. It is not simply the absence of illness, but the maintenance - - 

of physical, mental, social and ecological well-being. Immunity, resilience and 

it is intended to produce high quality nutritious food that helps to ensure preventive 
healthcare and well-being. In view of this it should avoid the use of harmful fertilizers, 

Principles of Organic 
Farming 6 )  What do you meant by pest resurgence? 

............................................................................................................. 
............................................................................................................ 
............................................................................................................ 

7 )  Explain the development of pest resistance against chemicals. 

............................................................................................................ 

............................................................................................................ 

............................................................................................................ 

8) What are the beneficial effects of humus in the soil? 

............................................................................................................ 

............................................................................................................ 

............................................................................................................ 

' 1.6: PRINCIPLES OF ORGANIC FARMING 

The Principles of Organic farming reflect the potential contribution this farming 
system could makes to the world, and holds out a vision of how all agricultural 
system should function in the larger context. The four principles as delineated by 
FOAM are: 

The Principle of Health 

The Principle of Ecology 

The Principle of Fairness 

The Principle of Care 

Each principle is articulated through a statement followed by an explanation. These 
principles are to be used as a whole. They are composed as ethical'principles to 

1.6.1 The Principle of Health 

Organic Agriculture should sustain and enhance the health of soil, plant, 
animals, humans and the planet as a whole. 

This principle underscores that the health of individuals and communities cannot-be 
separated from the health of ecosystems . Healthy soil produces healthy crops that 
foster the health of animals and people. Health is the basis of the wholeness and 
integrity of living systems. It is not simply the absence of illness, but the maintenance 
of physical, mental, social and ecological well-being. Immunity, resilience and 
regeneration are key characteristics of health. 

Organic agriculture, enhances the health of ecosystem and organisms. In particular, 
it is intended to produce high quality nutritious food that helps to ensure preventive 
healthcare and well-being. In view of this it should avoid the use of harmful fertilizers, 
pesticides, animal growth drugs and food additives that may have a bearing on 

13 

principles are to be used as a whole. They are composed as ethical'principles to 
inspire action. 
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1.6.2 The Principle of Ecology 

Organic Agriculture should be based on living ecological systems and cycles. 
It should also support and sustain the ecosystem and environment. 

This principle anchors organic agriculture within living ecological systems. It states 
- that production is to be based on ecological processes and recycling. Nourishment 

and well-being are achieved through the ecology of the specific -production 
environment. For example, in the case of crops this is the living soil; for animals, 
it is the farm ecosystem; for fish and marine organisms, the aquatic environment. 

Organic farming and pastoral and wild harvest systems should fit in the cycles and 
ecological balances in nature. These cycles are universal but their operation is site- 
specific. Organic management must be adapted to local conditions, ecology, culture 
and scale. Inputs should be reduced by reuse, recycling and efficient management 
of materials and energy to maintain and improve environmental quality and conserve 
resources. 

Organic agriculture should attain ecological balance through the design of farming 
systems, establishment of habitats and maintenance of genetic and agricultut-al diversity. 
Those who produce, process, trade, or consume organic products should protect 
and nourish the common environment, including landscapes, climate, habitat, 
biodiversity, air and water. 

1.6.3 The Principle of Fairness 

Organic Agriculture should build on relationships that ensure fairness with 
regard to the common environment and life opportunities 

Fairness is characterized by equity, respect, justice and stewardship of the shared 
world, both among people and in their relations to other living beings. 

This principle emphasizes that those involved in organic agriculture should conduct 
human relationship in a manner that ensures fairness at all levels and to all parties 
- farmers, workers, processors, distributors, traders and consumers. Organic 
agriculture should provide everyone involved with a good quality of life and contribute 
to food security and reduction of poverty. It aims to produce a sufficient quantity 
of good quality food and food products. ' 

This principle would insist that animals should be provided with the conditions and 
opportunities of life that accord with their physiology, natural behavior and well- 
being. Natural and environmental resources that are used for production and 
consumption should be managed iri such a way that is socially and ecologically just 
and should be held in trust for future generations. Fairness require system of 
production, distribution and trade that are open and equitable and account for real 
environmental and social costs. 

1.6.4 The Principle of Care 
Organic Agriculture should be managed in a precautionary and responsible 
manner to protect the health and well-being of current and future generations 
and the environment. 

14 
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2) .What is the Principle of health in organic farming? 

........................................................................................................... 

........................................................................................................... 

........................................................................................................... 

3) What is the role of organic farming according to the principle of health? 

........................................................................................................... 

........................................................................................................... 

4) What can be done to reduce the inputs? 

............................................................................................................ 

5) Explain principle of fairness. 

........................................................................................................... 
e......................................................................................:................... 

............................................................................................................ 

6) State the principle of care. 

1.7 LET US SUM UP 

Global awareness of health and environmental issues and concerns over the 
quality and sustainability of agricultural production have led us to focus on organic 
farming. From the traditional farming to a more scientific farming method, the 
concepts and principles of organic farming are well defined and internationally 
accepted. Organic method of farming is now considered as the best option to 
ensure air, water and soil around us unpolluted, leaving the environment safe for the 
present and future generations. 

1.8 KEY WORDS 
crop 

Soil 

: Crop is defined as assembly or aggregates of 
useful plants which man can know how to use. 
Or Plants grown by mans for food, fibre, timber 
etc. 

: A dynamic natural body forming the outer layer of 
earth crust composed of mineral, inorganic matter, 
organic matter, both living and non living components, 
water and gases. Soil serves as a natural medium for 
the growth of plants. 



Soil Fertility . 

Macronutrients 

The ability of the soil to supply nutrients to the plants 
growing in it. 

The nutrients which are req& by plants in relatively 
larger quantity e.g.: Nitrogen(N), Phosphorus(P), 
Potassium (K), Calcium(Ca), Magnesium (Mg) and 
Sulphur(S) 

Principles of Organic 
Farming 

Micronutrients 

Organic Matter 

The nutrients which are r e q d  by plants in relatively 
smaller quantity. These are also called trace 
elements. e.g.: Iron (Fe), Manganese (Mn), Copper 
(Cu), Zinc (Zn), Boron (Bo), Molybdenum (Mo) 
and Chlorine (Cl). 

Animals and plant remains in various stages of 
decomposition, such as green manures, stable 
manures, leaf mould and well decomposed matter 
like humus. 

Organic Manures Organic wastes or by-products like excreta of 
animals, and birds, litter, crop residues etc either 
decomposed, treated or fresh forms used to enrich 
soil fertility. Examples of Bulk manures are Farm 
Yard Manure and compost. Examples of 
concentrated manures are oil cakes, and meals of 
blood, meat, bone, fish, horns and hooves. 

Fertilizers 

Biofertilizers 

Bioherbicides 

Mixed Farming 

External Input 

Any organic or inorganic material of natural or 
synthetic origin added and mixed with soil to supply 
certain essential elements and make it richer to 
stimulate plant growth. 

Carrier based living organisms like bacteria, algae 
which symbiotically / associative or non-symbiotically 
fixes atmospheric nitrogen for plant use or may contain 
fungus which solubilise the fixed phosphate and make 
it available to plants. E.g.: Rhizobium, Azospirillum, 
Azotobacter, Bacillus etc are nitrogen fixing and 
Mycorrhiza, Aspergillus and Pencillium are phosphate 
solubilisers. 

These are usually native pathogens cultured artificially 
and spreaaon unwanted plants (weeds) to destroy 
them 

It is a combination of crop production with a 
significant amount of livestock raising. e.g.: crops, 
dauying and poultry. 

Farming materials such as fertilizers, manures, 
pesticides, seeds etc that a farmer gets from outside 
for his agricultural activity. It is also called off-farm 
inputs. 
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of plant. 

Codex Alimentarius : (Latin, meaning Food Law or Code) is a collection 
of internationally adopted food standards, the purpose 
of which is to protect the health of consumers and 
ensure fair practices in the food frade. 

Humus 
derived from decomposed plants and animal tissue 
by the action of various soil micro-organisms. It is a 
very fertile material for plant growth. 

1 
Indigenous Knowledge : Local knowledge unique to a given culture or 

society. 

Pest : Living organism which is in anyway disruptive to the 
growth of crops or animals, or which may cause 
trouble to stored produce. That is, any organism 
detrimental to man or its properties. 
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1.10 MODEL ANSWERS 

: Check Your Progress Exercise 1 

1) Fill in the blanks 

1) Interference, growth cycle , 

2) Crop husbandary 

3) Farming l Agriculture 

4) HYVs and Chemical fertilizers 

5) 16 

6) Arnon and Stout 

7) Fertilizer elements 

8) Calcium, Magnesium and Sulphur 

9) Pesticides 



10) Pathogens 

11) Fungi, Bacteria and Virus 
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12) Non-biodegradable and highly toxic 

13) Organic farming 

15) The Codex Alimentarius 

Match the follswing 

a) Iron - Trace element 

b) Calcium - Secondarynutrient 

c) Zinc - Micro nutrient 

d) Carbon - Macro nutrient 

e) Potassium - Fertdkanutrient 

3) Expand the following 

1) IFOAM - International Federation of Organic Agriculture 
Movements 

2) FA0 - Food And Agriculture Organisation 

3) WHO - World Health Organisation 

4) WTO - World Trade Organisation 

5) HYVs - High Yielding Varieties 

6) GM crops - Genetically Modified crops. 

Check Your Progress Exercise 2 

1) Fill in the blanks 

1) 'Of plants and animal origin' 

2) Soil fertility 

3) Lord ~orthbAurne 

4) 'The farm as an organism' 

5) Lord Northbourne 

6) On-farm inputs 

7) United States Department of Agriculture 

8) Health, organic matter 

9) Humus 

10) Humus 

11) Pest Resistance 

12) HYVs 

13) Pest Resurgence 

14) Humus 

15) w t y  
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2) Answer the following 

1) Organic farming is an ecofriendly type of farming based on the application 
of organic manures and other natural inputs for crop production. It 
considers farm as an organism and takes local soil fertility as the key to 
successful production. It reduces environmental pollution and ensures 
sustainable farming. Organic farming is intended to produce good quality 
and nutritious food, sufficient to feed the whole population. 

According to the Codex, "Organic agriculture is a holistic production 
management system which promotes and enhances agro ecosystem 
health, including biodiversity, biological cycles and soil biological 
activity. It emphasizes the use of management practices in preference 
to the use of on-farm inputs, taking into account that regional conditions 
require locally adapted systems. This can be accomplished by adopting 
cultural, biological and mechanical methods whereever possible as 
against the use of synthetic materials, to fulfill any specific function 
within the system. 

3) The United States Department of Agriculture (USDA) has defined 
organic agriculture as "an ecological production system that promotes 
and enhances biodiversity, biological cycles and soil biological 
activity. It is based on minimal use of off-farm inputs and on farm 
management practices that restores, maintain and enhance ecological 
harmony". 

4) The concept of organic farming is based on 'organic concept', 'holistic 
concept', 'living soil concept' and 'healthy plant concept' where nature 
is perceived to be more than just an individual element. 

5) The productive capacity of soil is linked with its health which, in turn, 
is influenced by the 'humus' or 'organic matter content'. The 'humus' 
is the most dynamic component of a living soil which is having a 
profound influence on its physical, chemical and biological properties. 
Regular replenishment of 'humus' after harvest of a crop and its 
maintenance at optional levels are of primary importance in sustaining 
the productive function of the 'living soil'. 

6) Prolonged use of the pesticides against insects not only reduces the 
number of pests but also kills naturally occurring predators and 
parasites, which are biological pest control agents. In such cases, 
pests that were considered as minor and had no economic importance 
in the past have become major pests in the absence of natural enemies. 
This is termed as Pest Resurgence 

7) Prolonged,.use of the pesticides against a particular insect has helped 
in developing resistance by these pests to the applied chemicals. This 
acquired resistance is inherited to the next generation of insects. also. 
Hence the farmers are forced to use higher dose of same pesticide 
or other pesticides of higher toxicity. All these will result iq mass 
destruction of natural enemies and hence causing ecological imbalance 
along with environmental pollution. 



Check Your Progress Exercise 3 

1) Fill in the blanks 

1) Health 

Principles of Organic 
Farming 

2) Immunity, resilience and regeneration 

3) High quality and nutritious 

4) Ecological processes and recycling 

5 )  Reuse, recycling and efficient management 

6) Sufficient, good quality 

7) Open and equitable 

8) Precaution and responsibility. 

2) Answer the following 

1) The four principles of Organio Farming as delineated by IFOAM 
are: 

The Principle of Health 

The Principle of Ecology 

The Principle of Fairness 

The Principle of Care 

The Principle of Health underlines that the health of individuals and 
communities cannot be separated from the health of ecosystems. 
Healthy soils produce healthy crops that foster the health of animals 
and people. Health is the wholeness and integrity of living systems. 
It is not simply the absence of illness, but the maintenance of physical, 
mental, social and ecological well-being. Immunity, resilience and 
regeneration are key characteristics of health. So in organic farming 
we should avoid the use of fertilizers, pesticides, animal drugs and 
food additives that may have adverse health effects. 

3) The role of organic agriculture, whether in farming, processing, 
distribution, or consumption, is to sustain and enhance the health of 
ecosystems and organisms from the smallest in the soil to human 
beings. In particular, organic agriculture is intended to produce high 
quality nutritious food that contributes to preventive health care and 
well-being. 

4) Inputs should be reduced by reuse, recycling and efficient management 
of materials and energy in order to maintain and improve 
environmental quality and conserve resources. 
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5 )  Fairness is characterized by equity, respect, justice and stewardship 
of the shared world, both among people and in their relations to 
other living beings.This principle emphasizes that those involved in 
organic agriculture should conduct human relationships in a manner 
that ensures fairness at all levels. It should provide everyone involved 
with a good quality of life, and contribute to food sovereignty and. 
reduction of poverty. It aims to produce a sufficient supply of good 
quality food and other products.This also insists that animals should 
be provided with the conditions and opportunities of life that accord 
with their physiology, natural behavior and 1-yell-being. Fairness 
requires systems of production, distribution and trade that are open 
and equitable and account for real environmental and social costs. 

6) Organic agriculture is a living and dynamic system that responds to 
internal and external demands and conditions. Practitioners of organic 
agriculture can enhance efficiency and increase productivity, but this 
should not be at the risk of jeopardizing health and well-being. This 
principle states that precaution and responsibility are the key concerns 
in management, development and technology choices in organic 
.agriculture. Organic agriculture should prevent significant risks by 
adopting appropriate technologies and rejecting unpredictable ones. 
Decisions should reflect the values and needs of all who might be 
affected, through transparent and participatory processes. 

2 2 
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Key Words 
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2.8 Model Answers 

We have seen that organic farming is not only farming practices without 
chepicals, but is also relevant to the environment, agricultural traditions, animal 
welfare, farming communities, sensible energy use and soil and water conservation. 
It also addresses each one of us, our family, our health and our welfare. In this 
Unit we will be examining the different organic farming approaches and the 
advantages of going in for organic farming. 

2.1 INTRODUCTION 
Most of us pay least attention to the quality of the food we consume. Despite 
numerous and regular reports in the media about the presence of pesticides and 
other chemical contaminants in food and water, we have not yet started searching 
for and demanding food that is grown in a non-toxic way. The fact is that many 
of us are very much isolated from the food production process- either in the 
farm or in the industry where it is done. Some of us not even have the faintest 
idea about how the food that comes in front of us in packets and bottles are 
prepared. Agriculture is becoming more and more commercial oriented now. As 
a result, food produced by anybody in what ever way is now available in the 
market as an industrial product. These producers may be concerned only about 
the profitability, but not the food safety and quality. 
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Traditional farmers are very much concerned about their farming activities. They 
use local varieties of seed, manures and consider the planting time and season 
based on the local climate. Fanning is more nature friendly and the produce is 
more nutritious. The processing of produce is also done locally. 

The principle followed in these farming is to allow nature to provide us the food 
the way nature intended it. The soil is of central importance. Farmers nourish 
the soil and its biotic environment. They never force feed the plants with chemicals 
to grow unnaturally fast. With regard to animal husbandry, animals are treated 
with care and respect. There are no cages, animals move free, graze on grass 
and natural pastures. Such kinds of farming similar to organic farming was 
everywhere in the past. Some are still there. There are different approaches to 
organic farming. So let's examine one by one. 

2.2 ORGANIC FARMING APPROACHES 

2.2.1 Traditional Farming Approach 

Traditional farming in India dates back to the Neolithic age of 7,500-6,500 
BC. The farmers of ancient India are known to have evolved nature friendly 
farming practices. They considered the Earth as a living being. Agriculture 
was not developed just as a production system, but as a culture. Great 
attention was paid to agricultural technologies and agronomic practices. 
Sophistication came in through genetic diversity, crop rotation and mixed cropping 
systems. 

Animal husbandry was an integral part of the farming practice. Classical Indian 
plant science, Vrikshayurveda (Science of Plants) and Mrgayuveda (Science 
of Animals) in the form of Sanskrit hymns are a corpus of rich textual knowledge. 
In Vrikshayurveda, practices related to collection, selection and storage of 
seeds, germination, sowing, various techniques of plant propagation, grafting, 
nursing and irrigation, testing and classification of soil, selection of soil suitable 
to various plantsltypes of plants, manuring, pest and disease management, 
preventive and promotive care to build up disease resistance and to cultivate 
healthy plants are detailed. 

Favourable and unfavourable meteorological conditions were taken care of. 
Plants were used as indicators of weather, water, minerals etc. This knowledge 
system is alive even today among millions of Indian farmers. Furthermore, it is 
kept alive in many forms, such as folk songs, rituals, proverbs and riddles. 
Traditional farming practices are very rarely seen among the modern farmers 
today. However, some farmers in a few farming communities still follow these 
practices. . 

Today organic farmers make use of these indigenous knowledge systems and 
try to integrate them in the modern organic agricultural practices, thus making 
changes easier and more effective, eg., use of Panchagavya growth stimulant/ 
pest control .formula and Njattuvela crop calendar followed in Kerala. 

2.2.2 Organic Farming Approach 
The traditional wisdom gained and practices adopted by our farmers were 
passed down through generations and became ingrained in the cultural outlook 



of the society. Even today the belief system, the myths, rituals and religious Benefits and Scope of 
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festivals of the Indians encompass these principles of soil, plant and animal 
health. The practices of seed selection, soil fertility and biodiversity are 
interwoven in the belief system. These practices were observed and documented 
by Sir Albert Howard (1873-1947), a British Botanist, and an organic farming 
pioneer. He was the principal figure in the early organic movement and 
acknowledged as the Father of Modern Organic Agriculture. He worked 
in India as Agricultural Advisor. He observed and supported the traditional 
Indian farming practices over that of modern agricultural science. Though he 
came to India to teach Western agricultural techniques, he found that the Indians 
could in fact teach him more. One important aspect he took notice of was the 
connection between healthy soil and the healthy populations, livestock and 
crop in villages. 

He was also called the "Father of modern composting", for his refinement 
of a traditional Indian composting system to what is now known as the 
Indore method. He went on to document and develop organic farming 
techniques and spread his knowledge through the UK-based Soil Association 
and the Rodale Institute in the US. His book, An Agricultural Testament, is 
a classic organic farming text. His work influenced and inspired many farmers 
and agricultural scientists to become part of the organic movement. Among 
them was Lady Eve Balfour (the Haughley, The Living Soil) and J.I. Rodale 
(Rodale Institute). 

In the past five decades, the traditional knowledge and organic principles were 
eroded because of the influx of modern scientific agriculture. However, this 

&nowledge has been sustained by some Indian communities especially in the 
Tribal and dryland areas. These areas are categorised as "organic by default". 
Such areas have come into focus after recent Government policy. 

Thousands of acres of land is cultivated by farmers in organic way. Their 
produce is either sold in the open market along with conventionally grown 
produce at the same price or at a nominal premium. Sometimes they sell their 
produce purely on goodwill and trust as "organic" through selected outlc's and 
regular specialist bazaars. These farmers are unable to get certification becadse 
of the costs involved as well as the extensive documentation that is required by 

2.2.3 Sustainable Farming Approach 

It is estimated that about 65 percent of India's cropped area is rainfed. It is 
mostly seen in the dryland tracts. One speciality of this region is that high-input 
demanding crops are not grown on these lands. The fertiliser and pesticide use 
on these drylands is always much less. This is because the chemical fertilisers 
require sufficient water to respond. Also the economics of these hardy or "not- 
so profitable" crops will not permit expensive inputs. These areas though not 
"organic", can be considered as "sustainable farming" as the input use is less. 
However, produce from these areas cannot be sold as organic, as the 
certification agency will object to the application of certain chemicals even in 
smaller quantities. But farmers can opt for converting the farm to organic over 
a period by following certain guidelines. This approach exclusively rely on use 
of on farm resources. 25 



This is a holistic system of agriculture that seeks to connect nature with cosmic 
creative forces. Bio-dynamic farming method has developed since 1922, on a 
foundation of advice and instruction given by Rudolf Steiner, a German 
Philosopher, known for his world view called Anthroposophy (Wisdom of man). 
The name 'Bio-dynamic7 refers to cosmic energies, that create and maintain life. 
This name was adopted by the first group of farmers inspired by Rudolf Steiner7s 
advice. The term was derived from two Greek words 'bios7 (life) and 'dynamics7 
(energy). The use of the word 'method7 indicates that one is not dealing merely 
with the production of another fertilizer, which is organic, but rather, involves 
certain principles. These principles on practical application can provide healthy 
soil and healthy plants that in turn produces healthy food for man and animals. 
This approach has now become a distinct farming strategy of organic farming 
and the produces are certified as "DEMETER" 

Natural farming, also known as do-nothing farming or no-till farming was 
popularised by Masanobu Fukuoka, a Japanese agriculturist in 1940. He outlined 
his experience in his famous compilation, "The One-straw Revolution". The 
most essential aspect of natural farming is to let nature play a dominant role to 
the maximum extent possible. No-tillage, farm biodiversity, symbiotic farm inputs 
and protection of soil cover are given importance in this method of farming. The 
seed ball technique for sowing has also been highlighted by Fukuoka. The 
physical work and labour inputs are 80% less compared to other farming 
systems. 

Fukuoka proved that he can achieve yields similar to those of chemical farming. 
His methods have also been adapted to suit European conditions and many 
farmers practice it there. In India, Fukuoka is fondly regarded and his work has 

I 

found a number of practitioners who have termed their method of farming as 
'rishi kheti' literally meaning "agriculture of the sages". I 

The essence of Fukuoka7s method is to reproduce natural conditions as closely 
as possible. There is no ploughing, as the seed germinates quite happily on the 
surface if other conditions are favourable. There is also considerable emphasis 
on maintaining diversity. A ground cover of white clover grows under the grain 
plants to provide nitrogen. Weeds are also considered part of the ecosystem, i 
periodically cut and spread on the surface so the nutrients they contain are 
returned to the soil. Ducks are let into the grain field, and specific insectivorous I 

carp are also introduced into the rice field at certain times1 seasons of the year 
to eat slugs and other pests. 

The ground is always covered with clover and weeds. The straw from the 
previous crop is used as mulch. Each grain crop is sown before the harvest of 
the standing crop. This is done by broadcasting the seed among the standing 
crop. He also re-introduced the ancient technique of seed balls (Earth dumpling). 
The seed for next season's crop is mixed with clay, compost, and sometimes 
manure, and formed into small balls. The result is a denser crop of smaller hut 
highly productive and stronger plants. 



Fukuoka's method and philosophy are about small scale farming, yet he claims Benefits and Scope of 
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that "with this kind of fanning, which uses no machines, no prepared fertilizer 
and no chemicals, it is possible to atlain a harvest equal to or greater than that 
of the average Japanese farm." 

1 2.2.6 Permaculture Approach 

Permaculture, the word coined in kustralia during late 1970 by Australian 
ecologist Bill Mollison, is gaining importance now. Permaculture means 
'Permanent agriculture' defined as a system of farming that holds the prospects 
of sustained rather than temporary yields from the land. Mollison (1989) states, 
"Sustainable use of land cannot be separated from personal lifestyle and 
philosophical matter". It encourages a style of farming that puts pressure on the 
land for short-term gain which is detrimental to its long-term ability to produce 

Permaculture, basically means a system of agriculture that relies on perennial 
crops, like fruits and nut trees, because of their ability to provide a inore 
permanent and sustained harvest. It stresses the careful use of resources, agro 
forestry, self-reliance and small-scale operations carried out as near as possible 
to the food consumer. 

Mollison suggested that "earth repair work" was needed and it would yield a 
good economic return. He advocated that Polyculture (multiple species) forestry, 
small organic farms (in urban as well as rural areas) and recycling could facilitate 
high rates of return. 

A more recent approach in agriculture, propagated by ILEISA (Information 
Centre for Low-External Input and Sustainable Agriculture) of ETC Foundation, 
the Netherlands, is the LEISA (Low-External Input and Sustainable Agriculture) 
farming. It states that when "modern" external inputs are not available or 
profitable, farming has to depend on optimal use of local resources, human and 
animal labour, ecological process, recycling and site-specific genetic resources. 
Production levels have to be raised, but at the same time it is necessary to stop 
depletion and degradation of the resource base (soil, nutrients, vegetative cover, 
genetic resources, indigenous knowledge and social cohesion). Self-reliance, 
local economies, strong local institutions and local "agri-culture" are important 
to prevent loss of sustainability. Intensification and increase of efficiency is 
possible to a certain extent by natural nitrogen fixation, mobilization and 
concentration of nutrients, diversification and better integration of different 
elements and activities. However, an important precondition is that the nutrient 
flows are kept in balance. 

When natural external inputs such as sediments and biomass from outside the 
farm are scarce and population is growing fast, "modern" external inputs may 
be needed. It would compensate for unavoidable losses of nutrients, invest in 
soil fertility, repair degradation, and bring down severe pest attacks. However, 
they should be used prudently and strategically, and are complementary to 
natural, external and internal inputs. 



Organic Farming- An. The LEISA approach is not a uniform or fixed farming system that can be 
Overview universally applied, but a way of approaching the issue based on the specific 

local context. The knowledge on the potential of LEISA approach is location 
specific and continuously developed over a period of time. 

Check Your Progress Exercise 1 

Note: a) Space is given below for answer. 

b) Compare your answer with that given at the end of the unit. 

1) Fill in the blanks 

...................... 1) According to the principles of organic farming, is 
given central importance. 

2) Traditional farming in India dates back to the ......................... age 
of .................................................. BC. 

3) Traditional farming considers Earth as a .................................. 

........................... 4) Agriculture was developed as a rather than as a 
production system. 

................................ 5 )  is considered as an integral part of farming 
practice. 

6) In traditional farming, .............................. were used as indicators 
of weather, water, minerals etc'. 

7 )  ........................................ is the Father of Modern organic 
agriculture. 

8) Father of Modern composting is ....; ............................................... 

............................................ 9) is the method of composting developed 
by Sir Albert Howard. 

I 
......................................... 10) is a book written by Sir Albert-Howard. 

11) ............................... per cent of the total cropped area in India is 
under rainfed cultivation. 

12) .................................... is a holistic system of agriculture that seeks 
to connect nature with cosmic creative forces. 

13) .................................... is the man behind the development and 
growth of Biodynamic farming. 

14) The name Biodynamic refers to a working with the .................... 
which create and maintain life. 

15) Term Biodynamic was derived from two Greek words meaning 
.................. and ............................. 

16) The Biodynamically produced products are certified as .................. 
17) Natural Farming is also known as ...................... or ..................... 

.......................... .............. 2 8 18) Natural Farming was popularized by in 



19) "The One Straw Revolution" is by .............................................. 

20) In no-till farming, physical work and labour can be reduced by 
..................................... per cent. 

21) A ground cover of White clover grows under the grain plants provide 

22) Term Permaculture was coined by ................................................ 

23) Permaculture basically means a system of agriculture which relies on 
........................................ crops. 

24) LEISA is ........................................................................................... 

25) Technique of.mixing seeds with clay, compost or manures and formed 
......................................................................... into balls is called 

2) Answer the following. 

1) What are the specialities of traditional farming? 

.................................................................................................... 

2)  What are Vrikshayurveda deals with? 

.................................................................................................... 

3) Give two examples of Indigenous knowledge, practicing in Kerala. 

4) What are the problems faced by farmers in certifying the produce as 
organic? 

Benefits and Scope of 
Organic Farming 

.................................................................................................... 

5) What are the constrains in Dryland cultivation? 

.................................................................................................... 

.................................................................................................... 

.................................................................................................... 

6) What are the benefits of natural farming? 

.................................................................................................... 

.................................................................................................... 29 
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7) How is weed management done in natural farming? 

................ r ................................................................................... 

8) Give example for the method of pest control in natural farming rice 
fields. 

.................................................................................................... 
9) Explain .seed ball technique. 

.................................................................................................... 

10) What is Permaculture? 

.................................................................................................... 
1 1 ) Explain LEIS A farming. 

2.3 BENEFITS OF ORGANIC FARMING 

The proponents of organic farming are of the view that toxic chemicals bearing 
fertilizers, pesticides and herbicides should not be used any more in agriculture. 
Farming as natural way of farming, biodynamic farming or organic farming is 
seen as the viable option in the long run. But experiences through sustainable 
or LEISA approach revealed that chemicals might be necessary to compensate 
the yield or economic loss during the transition period from traditional or 
converitional farming to organic farming. For getting certified as organic, the use 
of chemicals may be reduced gradually and in the end stopped altogether. The 
procedures may be detailed later. However, there are several benefits in the 
organic farming. 

In many countries, organic agriculture got promoted as a reaction to the high 
external input based techniques ushered in during the green revolution. Consumer 
demand for better quality food also helped it. In the Indian context, the following 
benefits are considered important for the future of organic agriculture 
development. 

The irrigation, new seeds and fertilizer required high initial investments 
and, thus, are beyond the reach of majority of the small farmers in India. 
The emphasis on organic practices involving use of techniques such as 
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composting, deep rooting planl's, avoiding soil loss and locally developed 
pest control measures allows paor, risk-averse farmers to produce food 
and generate income for the families on sustainable basis. 

Pressure on the cultivated land has led to soil degradation. In many cases 
marginal lands have been put to cultivation by adding considirable quantities 
of external inputs. In large areas of cultivated land, environmental damage 
is being associated with 'modern' agricultural practices. 

The concern for ensuring and enhancing agricultural output with due respect 
to ecological limits is significant in organic agriculture. The productivity of 
natural resources and income distribution in rural areas are interrelated 
and impact on poverty. Wherever lands have become unproductive, it has 
led to income disparity arid social concern. Farmers who opted for organic 
production system would be free from buying expensive inputs. 

I Some super markets in India have started stocking organic products. 

I instrumental in giving boost to organic agriculture development in India. 

I The Small and marginal farmers engaged in rainfed farming produce a 
variety of crops that does not require much of chemicil inputs. These 
farmers qualify themselves as organic producers. However they need to 
get educated on the scientific aspects of organic production to get their 
fields classified as pure organic farm. 

In many predominantly agricultural areas in India, land productivity is 
declining even with higher doses of external inputs. Such farmers on their 
own began exploring alternatives. Now organic farming is proved to be a 
viable option for them because of the increasing demands for organic food 
and official support to organic agriculture. 

a premium for quality food has generated new demand for value added 
products. Organically raised and processed food should find ready 
acceptance in the markets. This has created new opportunity for the agri- 

I entrepreneurs and organic food processors. 
1' 

Globalization and World Trade organization regulations are expected to 
increase competition. On the other hand it may also offer an opportunity 
to organic producers in India to tap the market. Indian farmers have 
distinct competitive advantages., 

Do individual farmers have any benefit if helshe converts that farm to organic? 
It is very difficult to provide scientific data on the yield or economic returns. 
However experiences of different organic farmers reveal that there are economic 
benefits, ecological benefits as well as social benefits in converting to organic 
farm. 

Here we are examining some of the farmer's experience. 

Farmer No 1: Ban warilal 

When 55-year-old Ban warilal Jangir decided to turn to organic farming, he 
was not verv sure of its benefits. He h o ~ e d  it would im~rove the harvest in his ? 1 



Organic Farming- An 1.94-hectare farm in Nawal~arh. Raiasthan. where he c i i l t i v ~ t ~ d  w h ~ 2 t  
uvervlew fenugreek, chickpeas and isabgol. The yield wasn't high in the first year, but he 

wasn't disheartened. He struggled for a while, often selling the produce in 
ordinary market. 

Three years down the line, Jangir's efforts have finally paid off. Two companies 
have lined up to buy his crop this year and he's hopeful of getting a good deal. 
"I am sure I will earn at least 20 per cent more," says the elated farmer. 

Farmer No2: PN Singh 

~ ~ " S i n ~ h ,  a retired Government official, grows Tulsi on his land. He said, "Tulsi 
farming has introduced me to a new lifestyle and relationship with nature". 

3 
Recalling his childhood, he added: "Sir, My parents had never used any chemicals 
or pesticides. After adapting to modern methods of agriculture, we were initially 
thrilled, but the decaying natural capabilities of the soil and loss of taste every 
successive year disenchanted us. We were at the crossroads." 

"Those were horrible times. I and mv farnilv lost all h o ~ e s  of recoverv. Suddenlv 
Organic India approached us for organic farming, and it showed us the way, 
which though new in its approach suited our land and tastes." 

Organic India people approached us with the Vedic message of "Sarve bha 
vantu, sukhinah sarve santu niramayah," (may all live happily, may all live 
healthy). 

It is important to point out here that what we knew as traditional farming in 
India has now become organic farming." 

Farmer No.3: Bhaskar Save 

Kalpavruksha is the farm started by Bhaskar Save, near village Dehri at the 
southern-most coastal tip of Gujarat. Kalpavruksha uses no fertilizers, pesticides, 
weeding or unnecessary tilling. Nature takes its own course and the results have 
been surprisingly bountiful: record-breaking profits close to 400 percent. 

Before he began experimenting with organic farming, Bhaskarbhai relied on the 
usual dose of chemical fertilizers and pesticides to boost output. Increase in the 
production costs by as much as 10 percent a year made him realize that this 1 

t continued extra expense would nullify his profits completely in 10 years. 

So he reverted to the farming methods of his forefathers. Use of all synthetic 
and toxic chemical additives was discontinued. He began to practice a mix of 
organic and natural farming. Farm yields fell drastically to almost 50 percent in 
the first year but eventually stabilized. Though the yields were lower, earnings 
increased, because he spent nothing on chemical additives. 

When starting a new orchard plot, Bhaskarbhai simultaneously inter-plants alpa- 
jeevi (short life-span), madhya-jeevi (medium life-span) and deergha-jeevi 
(long life-span) species, thus rapidly shading all exposed soil. This provides 
ideal micro-climatic conditions for rapid regeneration of the organic life of the 
soil, which then enables all-round healthy and fruitful growth. 



As the larger community of plants grows together, there is optimal utilization of Benefits and Scope of 
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the moisture provided and evaporation losses were greatly reduced under 
increasingly thick shade. Consequently, water-efficiency of the whole system 
was very high. Until the long life-span species (like chikoo, coconut, mango) 
begin to bear fruit, the farmer is still able to enjoy continuity of yield, first from 
the short life-span species (like various vegetables), and then from the medium 
life-span species (like banana, papaya, custard apple, etc.) Thus, even small 
farmers can afford to follow this approach. 

Bhaskarbhai, after evolving some low-cost and efficient water-use systems 
suitable to horticultural farming, is of the opinion that large quantities of water 
not only harm the root system of trees but damage plant health as well. He has 
pioneered the 'trench and platform imgation system of fanning', an inexpensive 
method employing minimal water usage. He acquired this knowledge after keenly 
observing and studying forest systems. 

His model farm, one of the best organic farms within the country, attracts 
farmers and other visitors from all over the world. They come to marvel it as 

fertilizers/pesticides and maintains the ecological balance. 

Farmer No: 4 Vadagam Malliah 
Vadagam Malliah, a farmer in Perkavedu village in Warangal district of Andhra 
Pradesh, sits lazily on a culvert watching people go by. He used to be very busy 
until last year toiling in his farm, spraying pesticides several times a year on his 
cotton crop. Last year, he had sprayed ten times in the short span of four 
months in his desperation to drive away the American boll worm, a serious pest 
of cotton that causes severe crop loss. But this year, he did not spray even 
once as his health has deteriorated. He gets splitting headache, burning sensation 
in the eyes, making him weaker by the day. A feeling of sluggishneis had 
overtaken his life. This was his wake up call. He figured out that it was the 
pesticides that were doing this to him. He saw numerous farmers like him 
suffering from the same symptoms. This year he chose t~ hire a labourer paying 
him Rs. 60 a day to spray his cotton and chilly farms. Farmers who can afford 
it are making the same choice. This example reveals the impact of chemicals on 
the health of human. If we can avoid the chemicals, we may live with better 

Farmer No. 5 Akula Narayana 
Akula Narayana, a farmer from Ragannagudem village in Raiparthy Mandal of 
Warangal, remembers how after sprinkling pesticide powder on his cotton crop, 
he violently vomited, fell giddy and lost consciousness. He just called a halt to 
all chemical fanning. "Anyway, the pests were not killed even after we used all 
that poison. So how does it matter? Now, I just let it be. Some of the crop 
does get destroyed, but it will not kill me," he says. On an average, a farmer 
cultivating cotton gains Rs.2800 to Rs.4050 per hectare. That makes it an 
attractive proposition. Down the years, farmers who grew paddy get shifted to 
cotton. As they got into the spiral of indiscriminate pesticide use, the pests 
became immune, and the debts kept piling up. Many had to sell their farms to 
avoid being humiliated by the money lenders. Some others just committed 
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Organic Farming- An Organic farming aims at reducing the costs of production and helps the farmers 
Overview to get reasonable returns. Organic farming is today's answer not only to sustained 

productivity, but also to safe and nutritious food, which is increasingly demanded 
by conscious consumers within and outside India. Organic products also promise 
better prospects for market and trade. There is an ever growing export market 
for organic products. Similarly the domestic market is.also emerging. Products 
that are certified and sold as 'organic' can fetch a premium price compared to 
conventional products. 

2.3.1 Economic Benefits 1 
Reduction in the use of external inputs and increase in output of organic 
produces with greater potential to benefit the health of farmers and 
consumers. 'J 

More Productivity through the incorporation of natural process like natural 
cycles, nitrogen fixation and pest-predator relationship into the agricultural 
production process. 

Greater productive use of the biological and genetic potential of plant and 
animal species. 

Long term sustainability of production levels. I 
Profitable and efficient production with emphasis on improved management 
and conservation of soil, water, energy and biological resources. 

2.3.2 Ecological Benefits 
Organic farming is much better for the environment as the energy 
consumption is much less than in the chemical farming. 

It also uses less manurial inputs and completely avoids the synthetic 
fertilizers which otherwise pollute the soil, water and air. 

It promotes biodiversity and a great variety of animals and plant inter- 
action on earth. 

Organic farmers focus on preserving the habitats of all species and their 
surrounding environment(inc1uding the air and water. 

Organic farming releases much less carbon dioxide than other farming 
system 

2.3.3 Social Benefits 

Organic farming practices can be adopted in small farms and benefit 
marginal farmers. 

It could reduce dependency on external inputs and costly technologies 
thus reducing the competitiveness and disparity among the farmers in a 
community. 

i 

It will also lead to food security at the family level and national level. 1 
Organic farming is revival of a culture and brings back the indigenous 
knowledge, beliefs and value system that are almost on extinction now. 

It also contributes to employment generation at the community level. 
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Tillage 



Zero Tillage : It is a resource conserving technique in which land is Benefits and Scope of 
Organic Farming kept undisturbed and cultivation is done with minimum 

tillage operations. 

Weeds : Any unwanted plant that come up in a cultivation field. 
In general they compete with the sown crop for food, 

I 

space, water and sunlight; there by making the crop 
unhealthy. 

Mulching : is the process of covering the soil surface, usually with 
crop residues like straw or with fresh green leaves. 
This prevents weed growth and also conserves moisture 

I by reducing the evaporation loss. It can also enhance 
growth of micro organisms along with the addition of 
organic matter. 

Green Manure : greenlfresh non-decomposed plant materials used as 
manure. Green manuring plants are grown in the field, 

Glyricidia (Konna), Sunhemp etc. 

Seed Broadcasting : Throwing handful of seeds on soil by walking through 
the field according to the recommended seed rate for 
each crop. 

Crop Rotation : The repetitive cultivation of crops in an ordered 
succession on the same land, season after season. 

Standing Crop : Crop which is standing in the field at present. 

Perennial Crops : Crops which take more than 2 years to complete its 
life cycle. It continues its growth and give yield till its 
economic life span ends. 

Nitrogen Fixation : Process of converting gaseous atmospheric nitrogen 
into plant absorbable nutrient forms like ammonia or 
nitrates by root bacteria. The nutrient thus fixed into 
the soil gets available to plants. This is done by some 
bacteria like Nitrobacter, Nitrosomonas, Rhizobium, 
Azotobacter, Azospirillum etc. 

Crop Diversification: Mixed cropping is a type of diversification. Since 
different crops are grown in a farm, the total income 
of the farmer is increased. It helps in reducing the risk, 
as the failure or price fluctuation of one crop can be 
compensated by the income from other crops. 

Herbicides : Natural or Synthetic chemicals used by man to destroy 
weeds or the unwanted plants in the field. 

Mixed Cropping : When two or more crops are grown together on the 
same piece of land at the same time. 

Multiple Cropping : Growing two or more crops in the same field at 
different seasons in a year. 

Mixed Farming : A combination of crop production with a significant 
amount of livestock raising. E.g. crops, dairying, 
aquaculture and poultry. 17 



Organic Farming- An Cornposting : Process of decomposing crop and animal wastes in 
Overview the farm, with the help of living organisms like fungi, 

earthworm etc. . 

areas. 
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2.8 MODEL ANSWERS I 
Check Your Progress Exercise 1 I 
1 Fill in the blanks. 

1) soil 1 
2) Neolithic age, 7500 - 6500 BC. 1 
3) Living being 1 
4) Culture 

5) Animal Husbandry 

6) Plants 

7) Sir Albert Howard 

8) Sir Albert Howard 

9) Indore method 

10) An Agricultural ~estament 

11) 65 percent - 

1 2) Biodynarnic farming 

13) Rudolf S teiner 

14) Energy 

15) Life and Energy 

16) DEMETER 

17) Do-nothing farming or no-till fanning. 



18) Masanobu Fakuoka in 1940 Benefits and Scope of 

19) Masanobu Fakuoka 

20) 80 percent 

21) Nitrogen 

22) Bill Mollison 

I 23) Perennial crops 

24) Low External Input and Sustainable Agriculture. 

25) Seed ball technique. 
t 

2) Answer the following 

i 1) Traditional farmers are very much concerned about their farming 

I activities. They use local varieties of seed, manures and consider the 
I planting time and season. Farming is more nature friendly and produce 

are more nutritious. The processing of produce are also done 
1ocally.The principle followed in this farming is to allow nature to 
provide us food the way nature intended. The soil is of central 
importance. Farmers nourish the soil and its micro universe of life 
forms. They never force feed the plants with chemicals to grow 
unnaturally fast. With regard to animal husbandry, animals are treated 
with care and respect. There are no cages, animals move freely, 
grazing on grass and other natural pastures. This farming, similar to 
organic farming, existed in the past. Favourable and unfavourable 
meteorological conditions were taken care of. Plants were used as 
indicators of weather, water, minerals etc. 

2) Vrikshayurveda, is the Science of Plants. It deals with practices related 
to collection, selection and storage of seeds, germination, sowing, 
various techniques of plant propagation, grafting, nursing and irrigation, 
testing and classification of soil, selection of soil suitable to various 
plantsltypes of plants, manuring, pest and disease management1 
preventive and promotive care to build up disease resistance and to 
cultivate heal thy plants are detailed. 

3) Use of Panchaguvvya, Njattuvela calendar in Kerala. 

4) Many farmers have brought thousands of acres of land under organic 
farming. Their produce is either sold in the open market along with 
conventionally grown produce at the same price. Sometimes they sell 
their produce purely on goodwill and trust as "organic" through selected 
outlets and regular specialist bazaars. These farmers are unable to get 
certification because of the costs involved as well as the extensive 
documentation that is required by certifiers. 

5) About 65 percent of India's cropped area is rainfed i.e. is not under 
irrigation. It is mostly in the dryland'tracts. One special feature of this 
region is that high-input demanding crops are not grown on these 
lands. The fertiliser and pesticide use on these drylands is always 
less. This is because the chemical fertilisers require sufficient water to 
respond. Also the economics of these hardy or "not-so profitable" 
crops will not permit expensive inputs. These are areas though not 



Organic Farmine An "organic" but can be considered as "sustainable farming" as the invut I 
organic as certification agency will object to the application of certain 
chemicals even in smaller quantities. But farmers can opt for converting 
the farm to "organic" over a period by following the guidelines. 

6) Natural farming, also known as do-nothing farming or no-till 
farming. The most essential aspect of natural farming is to let nature 
play a leading role. No-tillage, farm biodiversity, integration and 

I 
I 

symbiotic farm components and protection of soil cover, all these are 4 
important in this method of fanning. The seed ball technique for sowing I 

has also been given importance. The physical work and labour are i 
1 

less by 80% compared 'to other farming systems. Yields are proved 
I 

to be similar to those of chemical farming. The essence of this method 
is to reproduce natural conditions as closely as possible. There is 
also considerable emphasis on maintaining diversity.The ground is 
always covered with clover and weeds. The straw from the previous 
crop is used as mulch. Each grain crop is sown before the harvest of 
the standing crop. 

7) Weeds are also considered part of the ecosystem, periodically cut 
and spread on the surface so the nutrients they contain are returned 
to the soil. 

8) Ducks are let into the grain field, and specific insectivorous carps are 
also introduced into the rice field at certain points/ seasons of the 
year to eat slugs and other pests. 

9) The seed for next season's crop is mixed with clay, compost, and 
sometimes manure, and formed into small balls. The result is a denser 
crop of smaller but highly productive and stronger plants.This is called 
seed balls (earth dumpling) technique. 

10) Permaculture, the word coined by Bill Mollison. Perrnaculture means 
'permanent agriculture', defined as a system of farming that holds the 
prospects of sustained rather than temporary yields from the land. 
Permaculture basically means a system of agriculture, which relies on 
perennial crop, like fruit and nut trees, because of their ability to 

carried out as near as possible to the food consumer. 

11) LEISA (Low-External Input and Sustainable Agriculture) farming, states 
that when "modern" external inputs are not available or profitable, 
farming has to depend on optimal use of local resources, human and 
animal labour,~ecological process, recycling and site-specific genetic 
resources. Production levels have to be raised,'but at the same time 
it is necessary to stop depletion and degradation of the resource base 
(soil, nutrients, vegetative cover, genetic resources, indigenous 
knowledge and social cohesion). Self-reliance, local econopies, strong 
local institutions and local "agri-culture" are important to prevent loss 
of sustainability. Intensification and increase of efficiency is possible 
by natural nitrogen fixation, mobilization and concentration of nutrients, 



diversification and better integration of different elements and activities. 
However, an important precondition is that nutrient flows are kept in 
balance. When natural external inputs such as sediments and biomass 
from outside the farm are scarce and populations are growing fast, 
"modern" external inputs may be needed, to compensate for 
unavoidable losses of nutrients, to invest in soil fertility, to repair 
degradation or  to bring down severe pest attacks under control. 
However, they should be used prudently and strategically, and are 
complementary to natural,'e!iternal and internal inputs. 

Check Your Progress Exercise 2 

1) Answer the following 

I) When inter-plants are grown in between perennial crops, it helps in 
rapidly shading all exposed soil. This provides ideal micro-climatic 
conditions for the rapid regeneration of the organic life of the soil, 
which then enables all-round healthy and fruitful growth. As the larger 
community of plants grows together, there is optimal utilisation of the 
moisture provided, while evaporation losses are greatly reduced under 
increasingly thick shade. Consequently, water-efficiency of the whole 
system is very high. Until the long life-span species (like coconut, 
mango) begin to bear fruit, the farmer is still able to enjoy continuity 
of yield, first from the short life-span species like vegetables, and 
then from the medium life-span species like banana, papaya, custard 
apple, etc. Thus, even small farmers can afford to follow this 
approach. 

2) The emphasis on organic practices involving use of techniques such 
as nitrogen fixing crops and green manures, recycling nutrients through 
composting, deep rooted plants, avoiding soil loss, locally developed 
pest control measures etc. allows poor, risk-averse farmers to produce 
food and generate income for the families on sustainable basis. Farmers 
who have opted for organic production system would be free 

I 

themselves from the need for buying expensive inputs and run into 
i 

trouble when there is crop failure or price dip. Some super markets 
i in India have started stocking organic products. There are Organic 

and safe food bazaars coming up in metros and city capital. Hence 
farmers can fetch premium prices. In many predominantly agricultural 
areas in India, the land productivity is declining, even with ever 
increasing use of external inputs. Now organic farming is proved to 
be a viable option for them because of the increasing demands for 
organic food and support at Government level to organic agriculture. 

3) Globalization and World trade regulations on one hand are expected 
to increase competition. On the other hand it may also offer an 
opportunity to organic producers in India who have been traditionally 
practicing organic agriculture for generations. So our farmers have 
distinct competitive advantage over organic producers from other 
countries. 

4) Organic farming aims at reducing the costs of production and helps 
the farmers to get reasonable returns. Organic farming is today's 

Benefits and Scope of 
Organic Farming 
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answer not only to sustained productivity, but also to safe and nutritious 
food. Demand for organic produce is increasing from the conscious 
consumers within and outside India. Organic products also promise 
better prospects for market and trade. There is an ever growing 
export market for organic products; the domestic market is also 
emerging. Products that are certified and sold as 'organic' can fetch 
a premium price compared to conventional products. 

Agriculture is now becoming more profit oriented. As a result, farmers 
are shifting from rice to cash crops, which consume more chemical 
pesticides. Due to prolonged use of chemicals, pests became resistant. 
These pesticides are not only toxic, but expensive also, so the farmers 
have to take loans to buy it. Dealers gladly give them credit for this 
purpose. But in most cases their crops fail as the pests had become 
immune, and the debts of poor farmer kept piling up. Many had to 
sell off their farms to avoid being humiliated by the money lenders. 
Some others just commit suicide. 

Following are the symptoms usually seen in people who are exposed 
to chemical pesticide in their field. Burning sensation in the eyes 
together with splitting headache, body becoming weaker day by day, 
loss of appetite, feeling of sluggishness. In severe cases it can cause 
violent vomiting, feeling of giddiners and even loose consciousness. 

Economic Benefits 

Reduction in the use of external inputs and increase in farm organic 
inputs with greater potential to benefit the health of farmers and 
consumers. 

More Productivity through the incorporation of natural process like 
natural cycles, nitrogen fixation and pest - predator relationship, into 
the agricultural production process. 

Greater productive use of the biological and genetic potential of plant 
and ahimal species. 

Improvement of the match between cropping patterns and the 
productive potential and physical limitations of the agricultural lands 
to ensure long term sustainability of current production 'levels. 

Profitable and efficient production with emphasis on i.mproved 
management and conservation of soil, water, and energy and biological 
resources. 

Ecological benefits 

Organic farming is much better for the environment as the energy 
consumption is much less than in the chemical farming. 

It also uses less fertilizers and completely avoid the synthetic fertilizers 
which otherwise pollute the soil, water and air. 

It promotes biodiversity, a great variety of animals and plant species 
on earth. 

Organic farmers focus on preserving the habitats of all species and 
their surrounding environment, including the air and water. 



Benefits and Scope of 
Organic Farming 

Organic farming releases much less carbon dioxide than other farming 
system 

9) Social Benefits 

Organic farming practices can be adopted in small farms and benefit 
marginal farmers. 

It could reduce dependency on external inputs k d  costly technologies 
thus reduce the competitiveness and disparity among the farmers in 
a community. 

It will also lead to food security at the family level and national level 

Organic farming as a culture bring back the indigenous knowledge, 
beliefs and value system which are almost on the extinction now. 

It also contributes to employment generation at the community level. 

2) Match the following 

a) Sir Albert Howard - Indore method of farming 

b) Vrikshayumeda - Science of plants 

c) Rudolf Steiner - Biodynamic fanning 

d) Masanobu Fakuoka - Natural farming 

e) Bill Mollison - Permaculture. 
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UNIT 3 PRESENT STATUS AND 
DEVELOPMENT 

Structure 

3.0 Objectives 

3.1 Introduction 

3.2 Milestones in Organic Farming 
3.2.1 Present Status 

3.2.2 Global Market 

3.2.3 Standards and Regulations 

3.2.4 Certification and Accreditation 

3.3 Organic Farming Initiatives in India 
3.3.1 India Organic 

3.3.2 Facilitating Factors for Organic Farming 

3.3.3 Constraints for Organic Farming 

3.4 Organic Market 
3.4.1 Major Organic Products from India 

3.4.2 Market for Organic Products 

3.4.3 Potential Customers for Organic Products in the Domestic Market 

3.4.4 Products Comparative Advantage 

3.5 The International Market 
3.5.1 Japanese Organic Market 

3.5.2 US Organic Market 

3.5.3 The European Organic Market 

3.5.4 Price Premium for the Organic Products 

3.6 Future Development 

3.7 Let Us Sum Up 

3.8 Key Words 
3.9 Further References 

3.10 Model Answers 

In the past few decades, organic farming gained considerable attention in most 
of the developed countries. The number of organic farms has substantially 
increased, accounting for five per cent and even more in some European countries. 
At the same time, the market shares of organic products has also grown up. 
Now organic products can be found in shops and supermarkets in most cities. 
Today developing countries are the major producers and suppliers of organically 
farmed produces to the growing market demand in developed countries. Organic 
farming has increasingly gained attention as a way to manage natural resources 
in a more sustainable way and to raise income especially of small holders in 
developing countries. In this Unit we shall be looking at the status of organic 
farming globally as well as locally. We shall also examine the market potential 
and future development of organic farming. 



Present Status and 
Development 

Organic farming is being practised in about 120 countries in the world. The ill- 
effects of chemicals used in agriculture have changed the mindset of 
consumers of western countries that are now buying organic products at a 
premium price. Policy makers are also promoting organic farming for restoration 
of soil health and re-generation of rural economy apart from making efforts for 
creating better environment. We shall be discussing these later in this unit. Now 

I let us understand the development of organic farming movement to the present 
status. 

I The organic movement began as a reaction of few scientists and farmers against 
the commercialization of agriculture using excessive chemical inputs. Advances 
in biochemistry that led to using of urea as a source for nitrogen and development i in engineering that led to discovery of the internal combustion engine in the early 

I 20th century made profound changes in farming. Ammonium nitrate, used in 
ammunitions, became an abundantly cheap source of nitrogen. DDT, originally 

I developed by the military to control disease-carrying insects affecting troops, 
was applied to crops, launching the era of widespread pesticide use. Innovation 

t 

I 
in all aspects of agriculture, like advances in large-scale irrigation, fertilization, 
and the use of hybrid seeds, pushed up the agricultural output to grow in size. 

I 

i The cropping became more efficient with the widespreed use of chemicals and 

I machinery resulting in reaping bumper harvests. Many of us were happy with 
1 these modern farming methods that led to the Green Revolution. 

However there were a few farmers and scientists who were very cautious 
t about these rapid changes. They started crcitically examining the changes 
I happening in the soil, environment, plants and food that is produced and 

i health of the people. They also suggested alternative farming strategies to protect 
the environment as well as health of the people. These initiatives formed the 
basis for organic farming movement. It will be interesting to review these 

. initiatives here. 

i The first initiative was in Germany, by Rudolf Steiner and his book Spiritual 
Foundations for the Renewal of Agriculture, published in 1924. It led to 

i the popularization of unique farming concept called Biodynamic Agriculture. 
.This was probably the first comprehensive alternate farming system that came 
up against the chemical method. The labeling of the produce from biodynamic 

i farms as 'Demeter' certified came into use. 

i The British botanist, Sir Albert Howard studied traditional farming practices in 
i Bengal, India. He regarded such practices as superior to modern agricultural 

I practices and recorded them in his 1940 book, An Agricultural Testament. 

I 
The term "Organic Farming" was coined by Lord Northbourne in his book 
"Look to the Earth', fromhis conception of the farm as organism. 

I Lady Eve Balfour, author of the organics classic The Living Soil, established 
the pioneering Haughley Experiment in organic farming on her SuffoUc Farm,UK 
in 1939. 4 5  



Overview the 1940s and published the first issue of Organic Farming and Gardening. 

In 1962 , Rachel Carson, a prominent scientist and naturalist, published Silent 
Spring, chronicling the effects of DDT and other pesticides on the environment. i 

I 

It was a truly significant event in the history of organic farming. The book and 
the author are often credited with launching the worldwide environmental 

i 
4 

movement. 1 

, 

In the early 1970's David Holmgren and Bill Mollison started to develop i 
ideas that they hoped could be used to create stable agricultural systems or 1 

/ 
permanent agriculture. A design approach called permaculture emerged with the i 
publication of Permaculture One in 1978 

In 1972, the International Federation of Organic Agriculture Movements 
(IFOAM) was founded in Versailles, France. IFOAM was dedicated to the 

i 
1 

diffusion of information on the principles and practices of organic agriculture 
I 
I 

across national and linguistic boundaries. In the 1980s, various farming and 
consumer groups worldwide began pressing for government regulation of organic 
production. This led to emergence of legislation and certification standards 
beginning in the 1990s. Since the early 1990s, the retail market for organic 

However, the volume and variety of "organic" products expanded with large 
commercial farms. 

Milestones in organic farming movement 

1924 Demeter biodynamic label founded 

1940 Sir Albert Howard publishes An Agricultural Testament 

1942 J.I. Rodale publishes the first issue of Organic Farming and 
Gardening 

1943 Lady Eve Balfour publishes The Living Soil 

1946 Soil Association founded in the UK 

1967 Soil Association publishes first Organic Standards 

1972 Founding of IFOAM 

1974 Oregon State (US) adopts Organic Legislation 

1979 First California Organic Foods Act adopted 

1980 IFOAM Basic Standards published 

1985 ~ r a n c e  "adopts organic legislation 

1990 Organic Foods Production Act passed in the United States 

1991 EU Regulation 2092191 adopted 

1992 Establishment of the IFOAM Accreditation Programme 

1999 Codex Alimentarius guidelines adopted 

1999 EU organic livestock regulation published 

2000 Japanese organic regulation published 

2002 NPOP (National Programme for Organic Production). 
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3.2.2 Global Market 

Global sales of organic food and drink have increased by 43 per cent from 23 
billion US$ (17.8 billion Euros) in 2002 with sales reaching 33 billion US$ 
(25.5 billion Euros) in 2005. The Organic Monitor expects sales to reach 100 
billion US$ by 2010. Although organic agriculture is now present in most parts 
of the globe, demand remains concentrated in Europe and North America. The 
two regions are experiencing under supply because production is not enough to 
meet the demand. Thus, large volumes of imports are coming in from other 
regions. 

3.2.3 Standards and Regulations 

The development of a legal framework for organic production at international 
level was a major activity. Many countries have passed legislation and others 
have elaborated drafts or revised existing legislation. The revision process of 
EU regulation 2092191 on organic agriculture, however, received the most 
international attention in 2006.The process began at the end of 2005, and was 
almost finahzed in December 2006 when the European Agriculture and Fisheries 
Council agreed on the outline of the new organic regulation. More than 60 
countries already have a regulation for organic products. India has developed 
its organic standards and regulation under the name of National programme for 
Organic Production (NPOP). 

3.2.4 Certification and Accreditation 

Currently, 395 organizations worldwide offer organic certification services. Most 
certification bodies are in Europe (160), followed by Asia (93) and North 
America (80). The countries with the most certification bodies are the US, 
Japan, China and Germany. Some certification organizations also operate outside 
their home country. Forty per cent of the certification bodies are approved by 
the European Union, 32 percent have IS0  65 accreditation, and 28 percent are 
accredited under the US National Organic Program. 

Lack of acceptance and recognition between the different certification and 
accreditation systems contradict the objective of enhancing trade, market 
development and fostering confidence. An important initiative for international 
harmonization is the IFOAM Accreditation Program, which assesses certification 
bodies against the IFOAM norms. 

Currently 32 certification bodies operating in over 70 countries around the 
world have voluntarily submitted themselves to the FOAM accreditation process. 
A recent development is the International Task Force on Harmonization and 
Equivalence in Organic Agriculture (ITF) aiming at a general consensus on 
harmonizing the private players with the government and government standards1 
regulations. 

Australia is the country with most organic land. Number two is Argentina, 
which had an area of 300,000 hectares, followed by China. Major increases 
in organic land in the United States has made this country the number four, 
followed by Italy. The top 10 countries have 23.7 million hectares together, 
thus constituting more than three quarters of the world's organic land. 
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Check Your Progress Exercise 1 Present Status and 
Development 

Note: a) Space is given below for answer. 

b) Compare your answer with that given at the end of the unit. 

1) Fill in the blanks 

1) The global area under organic farming is about ............... million ha. 

2) Organic farming is practiced in .................... countries in the world 

3) The continent with most organic land is ...................................... 

4) The worldwide environmental movement against the use of pesticides 
........................... is attributed to the efforts made by the scientist 

5) The first initiative that was made against the chemical based farming 
was by .......................................... 

2) Match the following 

1) IFOAM Lady Eva Balfour 

2) Demeter Rachel Carson 

3) Living Soil Northbournes terminology 

4) Permaculture 1972 

5) - Organic 1999 

6) Silent spring 1946 

7) Codex Alimentarius guidline Biodynarnic 
David Holmgren &Bill Mollison 

3) Answer in one or two sentences 

1) What are the reasons for rapid progress in agriculture that led to 
Green Revolution? 

2) Why there was increase in the consumers for organic products in the 
west? 

3) Which are the countries having most of organic farmi,ng area under 
cultivation? 
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The first "scientific" approach to organic farming can be quoted back to the 
Vedas of the "Later Vedic Period, 1,000 BC to 600 BC. The "Vrkshayuweda" 
(Science of plants), the "Krishisastra" (Science of agriculture) and the 
"Mrgayurveda" (Animal Science) are the main works. The essence of these 
scriptures was to live in harmony with nature, rather than over exploit it. (Dealt 
also in Unit 1). 

3.3.1 India Organic 

To promote the organic agriculture in India, the government took some initiative 
in 2000. The National Steering Committee under the Chairmanship of the 
Secretary, Commerce Ministory, outlined and approved the National.Program 
for Organic Production (NPOP). Under this program, the National Organic 
Standards has been evolved. It has also developed Criteria for Accreditation of 
Certification Agencies, Accreditation, and Procedure Inspection and Certification 
Procedures. In developin these standards and procedures due attention is paid 
to the guidelines as e ! umerated by international organizations such as 
International Federation for Organic Agricultural Movements (IFOAM), EU 
Regulations and Codex Standards. As part of this program, a National Logo 
for organic products on behalf of Govt. of India has also been developed. 
APEDA (Agricultural and processed Food Products Expert Development 
Authority) is the nodal agency to promote the Indian organic agriculture and its 
exports opportunities 

India Organic Logo 

The Indian National Standards for Organic Production and India Organic Logo 
are governed by APEDA, which provides national standards for organic products 
through a National Accreditation Policy and Programme. 

- The aims of the National Programme for organic production include: ( I )  to 
provide the means of evaluation of certification programmes for organic agriculture 
and products as per internationally approved criteria, (2) to accredit certification 
programmes, (3) to facilitate certification of organic products in conformity to 
the National Standards for Organic Products, (4) encourage the development 
of organic farming and organic processing. 

Other efforts towards promotion of organic exports include attempts to 
collaborate with all the major organic importing countries. Towards this APEDA 
is deliberating with European Union for inclusion of India in the list of third 
countries under Article 11 of the EU regulations No 2092191 so that India's 
National Programme for Organic Production gets the required recognition under 
the EU regulations. 



3.3.2 Facilitating Factors for Organic Farming 

Organic farming provides economic opportunities for different stakeholders. 
Some of the drivers that facilitate growth of organic agriculture in India are: 

Growing export market for organically produced crops. 

Price premium for organically produced agricultural products from10 to 
100%. 

Diverse agro-climatic regions across the country that provides environment 
for wide range of crops can cater to market demands, 

Increasing awareness and health consciousness especially among certain 
sectors of domestic consumers, 

Availability of comparatively cheap labor for labor-intensive organic 
agriculture, 

Huge numbers of small farmers who do the traditional farming with very 
limited capacity to pay for most of the chemical inputs, 

Presence of Non-Government Organizations (NGOS) as active promoters 
of Organic farming in different agro-climatic regions, 

Increasing involvement of private companies in the field of agricultural 
extension, trade, consultation and allied services, 

Enhanced ~ovehment  attention and support for organic agriculture through 
various policy initiations and action programs. 

3.3.3 Constraints for Organic Farming 

Organic farming provides a unique set of market opportunities in India. However, 
it is not growing at a pace to capitalise o'n its market attractiveness. The small 
and medium organic farmers face many constraints such as the lack of access 
to extension services, inputs and financing. 

The constraints for organic development are: 

1) Organic production is a learning process that requires adequate time to 
achieve their full potential. 

2) Institutions and incentives providing support to conventional agriculture 
(i.e. research centers, input subsidies, trained extension personnel, etc.) 
are not available for organics. 

3) Transaction costs for certifying products can be a distinct barrier for 
small producers. Standards for different markets are diverse and not 
harmonized. This increases the certification costs and also compliance 
more difficult. 

Present Status and 
Development 

4) Local market demand is modest with low consumer awareness. The few 
established distribution or sales outlets are often not part of the 
mainstream. 
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Today, organic production and trade are emerging as an important sector in 
India . It is seen as an important opportunity for sustainable development as 
well as economic growth. We shall study the major organic products cultivated 
in India and their trade. 

1 1 V l i a J U l  V l  gialllL 1 1 UUULW 11 Ulll IlIUIia 1 
According to the FAO study of mid-2003, India had 1,426 certified organic 
farms producing approximately 14,000 tons of organic food annually. In 2005, 

I 
1 

as per Government of India figures, approximately 190,000 acres (77,000 
hectares) were under organic cultivation. The total production of organic food 

1 
i 

that year was 120,000 tons, though this largely included certified forest I 
collections. i 

black gram); Oilseeds (groundnut, castor, mustard and sesame): Fruits (banana, 
sapota, custqd apple and papaya); and Vegetables (tomato, brinjal, and leafy 
vegetables), besides honey, cotton and sugarcane (especially for jaggery). 
Organic production of meat items like poultry, livestock and fisheries is yet to 
figure in India. 

TY pe Products 

Commodity Tea, Coffee, Rice, Wheat. 

Spices Cardamom, Black pepper, White pepper, Ginger, Turmeric, 
Vanilla, Mustard, Tamarind, Clove, Cinnamon, Nutmeg, Mace, 
Chillies, Vanilla extracts, Thyme, Oregano, Parsley, Garcinia. 

Pulses Red gram, Black gram, Pigeon pea, Chickpea, Green gram. 

Fruits Mango, Banana, Pineapple, Passion fruit, Orange, Cashew 
nut, Walnut, Custard apple and Papaya. 

Vegetables Okra, Brinjal, Garlic, Onion, Tomato, Potato. 

Oil seeds Sesame, Castor, Sunflower, Groundnut, Mustard. 

Others Cotton, Herbal extracts, Honey, Sugarcane. 

3.4.2 Market for organic Products 

This accounts for 7.5% of total organic production. The market has not grown 
large so far due to lack of marketing initiatives from key players (producers, 
traders, NGOs,etc.), the low awareness about organic products and higher 
price. 

However, there seems to be increasing health awareness among the literate 
population due to the pesticides presence in food. This is often dealt in the 
media. The increasing awarness is expected to push up the demand for organic 
products in the coming years. 



A number of domestic marketing initiatives have been launched. Some of them Present Status and 

have registered positive success. A semi-government operated co-operative Development 

initiative has organised marketing of organic products in a number of outlets in 
the major cities. Some private marketing too have begun to include organic 
products in their banding and distribution lines. Even in rural areas, numerous ' 

farmers' groups and NGOs have started selling organic products. 

3.4.3 Potential Customers for Organic Products in the 
Domestic Market ' 

The domestic market for organic products is not well developed as the export 
market. Most organic production originates from small farmers. Wholesalers/ 
traders account for a 60% share in the distribution of organic products. Large 
organized producers distribute their products through supermarkets as well as 
through self-owned stalls. Considering the profile of existing consumers of organic 
products, supermarkets and restaurants are the major marketing channels for 
organic products. Major consumers of organic products are in metropolitan 
cities like Mumbai, Delhi, Calcutta, Chennai, Bangalore and Hyderabad. The 
health conscious middle class families are the majority to buy organic foods. 
Vegetables and fruits are the major organic products desired by the 1ndian 
customers. NGOs play a very important role in promoting market for organic 
products. 

Awareness about the presence of organic products is quite low among the large 
majority of Indians. In the metropolitan cities only 25% of the consumers was 
aware of the goodness organic products. The purchase ratio of organic to 
conventional products is 1 : 10. The organic products currently being consumed 
are rice, wheat flour, pulses, vegetable and fruits. 

3.4.4 Products Comparative Advantage 
A new trend is developing in India to produce some of the crops organically 
not only on account of the love for protection of nature but also because of the 
need for having safe products for consumption. A good number of farmers 
produce different food crops by organic methods for their own consumption 
and also for sale in the local markets. Some of the agricultural products, that 
enjoy a comparative advantage for domestic as well as international market, 
can be grown organically in major producing zones. They are given blow: 

Products that have a Comparative Advantage in Organic Market 

Product Season States Major Locations 

1) Tea Through out Assam, Kerala Darjeeling, Ooty 
the year West Bengal, TN Duwahati, Dehradun, 

Munnar 
2) Spices Through out Kerala, TamilNadu, Cochin, Coimbatore, 

the year Karnataka Idukki, Coorg 
3) Coffee Through out Kerala Tamilnadu, Coimbatore, Coorg, 

the year - Karnataka Wayanad, Peermade 
4) Rice Kharif & Rabi Punjab, Waryana, Ambala, Patiala, 

Uttar Pradesh, Bhatinda, Faridkot, 
Kerala Wayouned 
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India is likely to grow more crops organically in the coming years for export 
market. Accordingly, the area under organic cultivation for some of the export- 
oriented crops will go up soon. In addition, there will be increasing production 
for local consumption, as domestic market in a growing economy can also 
absorb bigger quantities of organic products particularly, fruits and vegetables. 

-~ -~ ~ 

Check Your Progress Exercise 2 

Product 

5)  Wheat 

6) Vegetables 

7) Fruits 

8) Cotton 

Note: a) Space is given below for answer. 

b) Compare your answer with that given at the end of the unit. 

States 

Punjab, Haryana, 
Madhya Pradesh 
Assam, Maharashtra, 
Tamil Nadu 
All India 

All India 

Maharashtra, Gujarat, 
Madhya Pradesh 

Season 

Rabi 

Through out 
the year 
Through out 
the year 
Kharif 

(I) Answer the following questions 

Major Locations 

Amritsar, 
Jalandhar, Darrang, 
Ratnagiri, Kanchipuram, 
Tiruvallur 
Various locations 

Various locations 

Akola,Amravati, 
Amreli, Kheda,Indore 

1) Area under organic farming in India is ...................................... 

................................. 2) Total quantity of organic product in India is 

3) Major export produce from plantations are .................................... 
........................................... 4) Major spices exportedfrom India are 

I 

5) The domestic market fbr organic products are .............................. 

6) Major agency promoting organic farming in the private sector 
is .............................................. 

3.5 THE INTERNATIONAL MARKET 

The export of organic products from the country amounts to 11,925 tons. 
These account for 8% of total production and had reached a sales of 2 1,525 
tons during 2006-07. The major export markets are Australia, Belgium, Canada, 
France, Germany, Italy, Japan, Netherlands, Sweden, Singapore, South Africa, 
Saudi Arabia, UAE, the United Kingdom and USA. Tea is exported directly by 
the producers. Other organic products are produced mainly by small farmers, 
and hence exported through exporters. Organic products produced by organized 
players are exported directly to various countries. 

Products available for the export market are rice, wheat, tea, spices, coffee, 
pulses, frits and vegetables, cashew nuts, cotton, oil seeds and herbs. The 
channels adopted for the export of organic products, except for tea, are mainly 
through export companies. Organic tea is produced by organized tea estates 
and exported directly. 



I 

3.5.1 Japanese Organic Market 

purchasing power, and with low domestic supply of organic products. The 
annual growth of the organic market in Japan is about 20 per cent. Organic 
products to Japan have to be labelled with the Japanese Organic State Logo 
(JAS) and also the imported organic products must meet Japanese national 
standards. 

organic products are soybean, organic frozen vegetables, tea and bananas. 
Estimated retail sales of Japanese organic food and beverages are at about 
US$2.5-3.0 billion. In Japan, organic products are marketed through various 
channels such as large companies (eg. Kirin), family businesses, the Japanese 
Tei-Kei system, consumer co-operatives etc. However, delivery servicei control 
the largest organic market share. 

3.5.2 US Organic Market 

The US is the world's lakest market for ornanic products. With retail sale of 

The largest Asian market for organic products is Japan. The Japanese organic 
market has been characterized as a market with high demand and strong 

Japan is considered to be a major importer of organic products, mainly supplied 
by Australia, New Zealand, USA and Canada. The most cornmonly imported 

- - 
organic food and beverages worth about US dollar 12.5 billion in 2004. The 
main factors in this positive growth are strong consumer awareness for health 

I and environmental issues. 

I In the United States, organic food is sold to consumers throkgh the following 
channels: 

i 
Present Status and 
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Natural food stores (48%), I 
Conventional grocery stores (49%) 

Direct to consumer markets (3%). 

Fresh organic produce remains the top selling category, followed by non - 
dairy beverages, breads and grains, packaged foods (frozen and dried 
prepared foods, baby food, soups, and desserts), and dairy products. 
Organic dairy was the most rapidly growing organic food segment during 
1990s, followed closely by sales of juice, soymilk and other non-dairy 
beverages. Organic meat sales accounted for 3 per cent of total organic sales 
in 2000. 

Normally, organic consumer in U.S. may accept price premiums of 10-20%, 
or a maximum of 25 per cent. To be certain that organic products will be 
accepted in the US organic market, the producerlexporter should choose a 
certification body that provides access of the US market, for example, a 
certification body accredited by the National Organic Programme (NOP) of 
USDA 5 5 
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3.5.3 The European Organic Market 

Since the beginning of the 1990s, organic farming has rapidly developed in 
almost all European countries. In 2005, about 6.9 million hectares in Europe 
were managed organically by about 190,000 farms. This constitutes 3.9 per 
cent of the total agricultural area. The country with the highest number of farms 
and the largest organic area is Italy. 

Organic land increased over 2004 survey by almost 510,000 hectares (+8 per 
cent) in Europe as a whole and by 490,000 hectares (+ 8.5 per cent) in the 
European Union. The increase in the EU is due to high grdwth rates in the new 
member states (for instance Lithuania and Poland) as well as substantial increases 
in Italy and Spain. Support for organic farming in the European Union includes 
grants under the European Union's rural development programs, legal protection 
under the recently revised EU regulation on organic faming (since 1992) and 
the launch of the European Action Plan on Organic Food and Farming in June 
2004. Countries that are not EU members-alsb get similar support. 

The European market is estimated to be between Euros 13 and 14 billion as 
estimated during 2005. The biggest market for organic products is Germany 
with an annual turnover of Euros 3.9 billion, followed by Italy (Euros 2.4 
billion) and France (Euros 2.2 billion). The highest market share of organic 
products of the total market is in Switzerland with 4.5 per cent, and the 
highest per capita consumption is also in that country with more than 100 
Euros spent on organic food per citizen in a years. The market in the United 
Kingdom is also growing strongly. Countries with mature organic markets like 
Austria and Denmark show poor growth rates. Switzerland and Denniark have 
the highest consumption per capita,'whereas France, Holland and Italy have 
low consumption per capita. ~ n n u a l  growth of the European market is around 
ten per cent. Some countries are expedencing a shortage of organic products 
availability. 

European consumers are used to buying their organic products from the. 
supermarket chains, natural food stores or direct from the organic producer. In 
the European Union, organic products are grown according to the EU 
Regulation 2092191. In Switzerland, BIO SUISSE certification plays an 
important role in the marketing of organic products 

3.5.4 Price Premium for the Organic Products 

Prices vary widely over time due to seasonal trends in production and market. 
Most of the consumers who are aware of the advantages of organic fanning are 
willing to pay a certain premium for organic foods. In many countries, the 
premium is 20-25 per cent. But there are instances where more than 100% 
price premium is obtained for certain products like spices. The price premium 
for some of the organic produce are given below: 



The Price Premium for some of the Organic Produce 

Product Price Premium 9% 

1 )  Tea 47 

2) Rice 44 

3) Protein grain 44 

4) Spices 30 

5) Vanilla 43 

6) Mango 25 
ti) 

7) Pineapple 28 

8) Banana 31 

9) Nuts 40 

3.6 FUTCTRE DEVELOPMENT 
India has a rich heritage of agricultural traditions that are suitable for designing 
organic production systems. Sophisticated crop rotation or mixed cropping 
patterns, for example the famous agro-forestry systems of the Western Ghats, 
facilitate the management of pests, diseases and nutrient recycling. Botanical 
preparations, some of which originate from the ancient Veda scriptures, provide 
a rich source for locally adapted pest and disease management techniques. The 
widespread cultivation of legume crops facilitates the supply of biologically 
fixed nitrogen. 

India is strong in high quality production of certain crops like tea, spices, rice 
specialities, ayurvedic herbs etc. In several regions of India, agriculture is not 
very intensive supported by the use of agro-chemicals. Especially in mountain 
areas and tribal areas, use of agrochemicals is rather low, which facilitates 
conversion to organic production. Labour is relatively cheap in India, thus 
favouring the conversion to less input dependent, but more labour-intensive 
production systems, provided they achieve sufficient yields. 

Many NGOs are engaged in promotion of organic farming and provide training, 
extension services, information and marketing services to farming communities. 
The Indian Government has realized the potential significance of organic 
agriculture for the country and has recently moved to support organic agriculture 
on large scale and on various levels. The Ministry of Agriculture announced that 
support for organic producers, processors and traders would be included in the 
Eleventh Five-Year Plan. 

Check Your Progress Exercise 3 

Note: a) Space is given below for answer. 

b) Compare your answer with that given at the end of the unit. 

1) Which is the largest international markets for organic products in the world? 

Present Status and 
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3.8 KEY WORDS 
- 

DDT : Dichloro Diphenyl Trichloroethane is an organochlorine 
insecticide, which remains for a long time as a deposit in 
animal organisms. It accumulates as a breakdown product 
in fatty material and gradually builds up in the food chain 
as smaller animals are eaten by larger one. 

Hybrid Seed : Seed of plant that got by crossing two varieties or species 
defferential from HYV. * : 

Standards : Refers to Organic Standards: It is the minimum 
requirements for a farm and its products to be certified 
organic. Basic standards are defined on an international 
level by the Food and Agriculture Organisation of the 
United Nations (FAO) in the Codex Alimentarius 
(www.codexalimentarius.net), and by the International 
Federation of Organic Agriculture Movements IFOAM 
(www.ifoam.org).Organic standards for certification are 
specific to certain regions (e.g. EUregulation EEC 2092/ 
91), or are private labels (e.g. Naturland, BIO SUISSE 

Certification : The procedure by which a third party gives a written 
assurance that a clearly identified process has been 
methodologically assessed,such that adequate confidence 
is provided that specific products confirm to specific 
requirements 

Accreditation : Procedure by which an authoritative body gives a formal 
recognition that a body or a person is sompetent to carry 
out specific tasks 

USDA : United States Department of Agriculture 
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3.11 MODEL ANSWERS 

Check Your Progress Exercise 1 

4) Rachel Carson 

5) Rudolf Steiner 

2) 1) 1972 

2) Biodynamic - 

3) Lady Eva Balfour 

4) David Holmgren & Bill Mollison 

5) Northbournes terminology 

6) Rachel Carson 

7 )  1999 

3) 1) Advances in biochemistry that led to using of urea as a source for 
nitrogen and development in engineering that led to discovery, of the 
internal combustion engine in the early 20th century made profound 
changes in farrning. 

2) High level of toxic materials in food 

Health concern 

. Environmental protection 

3) Australia (1 1.8 million hectares), Argentina (3.1 million hectares), China 
(2.3 million hectares) and the US (1.6 million hectares) 



Check Your Progress Exercise 2 

1)  1.9millionha 
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3) Tea, Coffee 

4) Cardamom, Black Pepper, White Pepper 

5) Mumbai, Bangore,Delhi, Chennai 

63 NGOs 

Check Your Progress Exercise 3 

2) Natural food stores, conventional grocery stores and direct sales from 
farms 

3) Italy 

4) Germany 

5) Switzerland 

6) APEDA 
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4.0 OBJECTIVES 
We have studied the present status and development of organic farming 
worldwide as well as in India. We have also come across the market for 
organic food and advantages of India in developing organic fanning and becoming 
a major producer cum exporting country. 

In this Unit, we shall be studying in detail the effect of chemical farming and its 
compari on with organic farming. After going through this Unit you should be 
able to know the merits of organic farming and apply the ethics of organic 
principles to fanning activity. 

4.1 INTRODUCTION 
We have understood that the Indian Agriculture was traditionally organic and 
farmers were following organic cultivation till the middle of the last century. The 
Green Revolution was ushered in India during the sixties and it has been the 
cornerstone of India's agricultural achievement, transforming the country from 
stage of food deficiency to self-sufficiency. During the period, the production 
of food grains has increased almost four folds, from 50.82 mt in 1950-51 to 



during this period has put forth a question mark on sustainability of agriculture Organic Farming 

in the long run calling attention to alternative farming strategies. Let us examine 
crjtically the effects of each system, weighing the merits and demerits. 

If we examine the fields that we have been continously cultivating by using 
chemical inputs for years, it may be found that, there is little use for skilled 
husbandry that was once the guiding principle of working on the land. Four 
important considerations - what happens to the land, the food it produces, 
the people who eat it and the communities which lose out, are overlooked 
by the cultivators as well as scientists. The emphasis was solely on increasing 
the crop productivity i.e. high input for high returns. The productivity that we 
are trying to increase is slowly diminishing now. In India, chemical fertilizers 
and pesticides have been aggressively promoted and heavily subsidized to 
keep the food production targets higher. It is also done to keep the fertilizer 
companies afloat, without realizing the devastation these chemical applications 
have wrought on the sustainability of agriculture today. Now let us see why 
this has happened and the consequences it has made on the soil and human 
health. 

Consequences of Modern Agriculture 

Land Exhaustion The constant use of chemical fertilisers, together 
with a lack of crop rotation, reduces the soil fertility 
year by year. 

about at the expense of organic matter content at 
the initial stages. 

Nitrate Run-off About half of the nitrate in the chemical fertiliser 

Soil Erosion When repeated deep ploughing is carried out to 
turn over the topsoil, heavy rains wash away the 
topsoil and leave the ground useless for cultivation. 

Soil Compaction Damage to the structure of soil by compression is 

I I passing over the land six or seven times, and the I 

surface enough to reduce the porosity df the soil 
by 70 per cent, increasing surface run-off and, 
therefore, water erosion. In the worst cases, the 
surface run-off may approach 100 percent - none 
of the water penetrates the surface. 

Agricultural Fuel As crop yields grow, so does the amount of fuel 
needed to produce them. Most of the fuels we 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Organic Farming- An 
Overview Biocide Sprays The only controls used against weeds and pests 

are chemical ones. Most crops receive many doses 
of different chemicals before they are harvested. 

Cruelty to Animals On most "modern" farms, all animalsfbirds are 
crowded together indoorsfcages. Complex systems 
of machinery are used to-feed them and constant 

I I animal today is unimaginably repulsive and horrifying. I 
Animal Slurry With so many animals packed together in indoor 

sheds, their manure accumulates at great speed. 
It is often disposedl poured into ponds, lakes which 
leak into local watercourses, contaminating them 
with disease-causing organisms and contributing 
to algae-blooms. 

Imported Animal Feed Many farms are not self-sufficient in animal feed; 
instead they rely on feed brought into the farm. 
This often comes from factories which manufacture 
with feed additives and artificial chemicals. 

Stubble Burning In farms where stubble is burned, large amounts 
of potentially useful organic matter disappear into 
the sky in clouds of polluting smoke. 

and crop variety. d 
Threat to Indigenous Native cultivars and animal breeds lose out to exotic 
Seeds and Animal species and hybrids. Many native animal breeds are 
Breeds and Species today threatened with extinction. The same holds 

true for many indigenous plant varieties which have 
disappeared within the space of one generation. 

Habitat Destruction Commercial farming demands that anything which 
stands in the way of crop production is uprooted 
and destroyed. The wild animals and plants which 
were once a common sight around farms are 
deprived of their natural habitat and die out. 

Contaminated Food Food, both plant and animal products, leaves the 
farm contaminated with the chemicals or pesticides 
that were used to produce it. 

Destruction of Traditional Rural indigenous knowledge and traditions, both 
knowledge Systems agricultural and non-agricultural, is invariably 
and Traditions connected to agriculture and agricultural systems. 

It is being overlooked in chemical based farming. 

Control of Agriculture The supply and trading in agricultural inputs and 
In~uts  and Food produce is in the hands of a few middle men or I 

and the last part of the supply chain - the farmer 
and the consumer. 

Threat to Individual Chemical agriculture is a threat to their livelihoods 
Farmers and changes their lifestyles, unfortunately not for 

the better. 



Not only do whole communities become subject to the dangers of toxic Chemical Farming Vs 

agricultural chemicals, they seep into the food on which they are applied; and Organic Farming 

the foods grown for the general pubic become contaminated as well. In many 
places trees have stopped bearing fruit because the heavy use of pesticides has 
killed the pollinators - the bees and butterflies. 

4.2.1 Pesticide Residues in the Food 

The controversies regarding pesticide content in bottled drinking water a id  
aerated beverages highlighted by t$k media hardly came as a surpris. The 
problem is compounded in India because many pesticides banned abroad are 
manufactured and sold freely here. The farmers knowingly or unknowingly use 

rendering them unfit for drinking purpose. Remember that even if you blame a 
beverage manufacturer or a local grocery vendor for allowing pesticide residues 
in their products and treating human life so cheaply, the fact remains that 
pesticides entered the food and water supply through the agriculture system that 
used them. Here are certain pesticides used by our farmers on their crops. 
Residue of these pesticides is seen in the products that we use. 

Pesticides Residues in the Food 

Food product Contaminant pesticides 

Apples Diphenylamine, Captan, Endosulfan, Phosmet, Azinphos-methyl 

Bananas Diazinon, Thiabendazone, Carbaryl 

Bell Peppers Methamidophos, Chlorpyrifos, Dimethoate, Acephate, 
Endosulfan 

Broccoli DCPA, Methamidophos, Demeton, Dimethoate, Parathion 

Cabbage Methamidophos, Dimethoate, Fenvalerate, Permethrin, BHC 

Cantaloupes Methamidophos, Endosulfan, Chlorothalonil, Dimethoate, 
Methyl Parathion 

Carrots DDT, Trifluralin, Parathion, Diazinon, Dieldrin 

Cauliflower Methamidophos, Endosulfan, Dimethoate, Chlorothalonil, 
Diazion 

Celery Dicloran, Chlorothalonil, Endosulfan, Acephate, Methamidophos 

Cherries Parathion, Malathion, Captan, Dicloran, Diazinon 

Corn Sulfallate, Carbaryl, Chlorpyrifos, Dieldrin, Lindane 

Cucumbers Methamidophos, Endosulfan, Dieldrin, Chlorpyrifos, Dimethoate 

Grapefruit Thiabendazole, Ethion, Methidathion, Chlorobenzilate, Carbaryl 

Grapes Captan, Dimethoate, Dicloran, Carbaryl, Iprodione 

Dimethoate, Methamidophos, Endosulfan, Acephate, Chlorothalonil 

Mevinphos, Endosulfan, Permethrin, Dimethoate, Methomyl 

DCPA, DDT, Ethion, Diazinon, Malathion 

Oranges Methidathion, Chlorpyrifos, Ethion, Parathin, Carbary 
..................... 1 
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Peaches 

Pears 

Potatoes 

Spinach 

Strawberries 

Sweet Potatoes 

Tomatoes 

----------------------- 
Dicloran, Captan, Parathion, Carbaryl, Endosulfan 

Azinphos-methyl, Cyhexatin, Phosmet, Endosulfan, Ethion 

DDT, Chlorpropham, Dieldrin, Aldicarb, Chlordane 

Endosuslfan, DDT, Methomyl, Methamidophos, Dimethoate 

Captan, Vinclozolin, Endosulfan, Methamidophos, Methyl 
Parathion 

Dicloran, DDT, Phosmet, Dieldrin, BHC 

Methamidophos, Chlorpyrifos, Chlorothalonilo, Permethrin, 
Dimethoate 

4.2.2 Pesticide Effect .on Living Things 

Here is the list of some common pesticides that affect humans, animals and the 
environment in adverse ways. They can be found in practically every food 
source today. 

Pesticide Effects on Living Things 

I Camphechlor I Cancer suspect, toxic to fish, very persistent I 
Chlordane1 Leukemia suspect, toxic to wildlife, very persistent 
Heptachlor 

Chlordimeform Cancer suspect, bladder damage, toxic to wildlife 

I 
DBCP Cancer risk, male sterility, persists in water 

Cancer causing, damage to liver, nerve, brain, extremely 
persistent, toxic to wildlife 

Aldrin/Dieldrin/ 
Endrin 

EDB 

Cancer suspect, birth defects, very persistent, toxic to 
wildlife 

Potent cancer cause, birth defects, lung, liver damage, 
very persistent 

Proven cancer cause, miscarriage, leukemia suspect, very 
persistent, toxic to fish 

I Paraquat I No antidote, lung scarring I I Endosulfan I Nervous system damage I 
Nervous system damage, liver damage, skin disease 

2,4,5-T 

1 PCP 

Potent cancer cause, birth defects, toxic to fish, very 

There are a number of research studies on the diseases associated with pesticides. 
Pesticide residue metabolites are more harmful than the original ~ompounds .  
Sometimes combinations of two or more compounds are highly dangerous for 
health. The health effects such as carcinogenity, teratogenity, mutagenity, disruption 
of the endocrine system, etc. are considered to be caused by pesticide residue 
in food. 

4.2.3 GM Crops 

The most recent intrsduction of GM seeds and crops (genetically modified, 
also called GE, genetically engineered), also could pose problems. The crops 

66 commerciall~ cultivated are: Canola, Chicory, Corn, Sweet Corn, Popcorn, Bt  



Cotton, Flax, Papaya, Potato, Soybean, Squash, Sugar beet, Cherry Tomato 
and Tomato. GM crops are categorically excluded from organic farming. 

"GMO-free" is also a strict marketing point for organic food. Opponents of 
GMOs claim that the impact of genetic engineering on food quality, plant or 
animal health is not fully appreciated. Proponents argue that with a rapidly 
expanding global population, genetic engineering to create higher volumes of 
produce could play an important role in ending world hunger, without requiring 
additional land. It could also help, they say, to creat6 healthier food, and to 
ensure proper nourishment, and has the potential to make fanning more profitable, 
allowing agricultural industries to survive in increasingly service-oriented 
economies. Often overlooked in this debate is the fact that genetic engineering 
is a technique, not an essential characteristic of the organisms it produces, and 
that humans have used selective breeding to modify crops and livestock for tens 
of thousands of years. 

GM crop seeds need to be purchased every year at a high cost. They have to 
be managed with fertilizers or pesticides that the same companies produce. The 
scientist have no solid proof of its safety in the long run and hence evokes strong 
response from health and environment conscious people all over the world. 

Organic agriculture insists on the elimination of commercial fertilizers, herbicides, 
pesticides and other toxic chemicals for food production and processing. This 
in turn affects the whole community and creates a significantly healthier working 
and living environment for the farmers, their families and livestock. Through 
organic fanning, farmers learn healthy and sustainable farming practices, and 
regains the wisdom of their agricultural heritage. Organic agriculture enriches 
the soil season by season. It increases the long-term yield, nutrient value and 
potency of their crops. It allows for a naturally clean food and water, and 
provide~,c~verall richness, health and well-being of their families, livestock, 
farmlands and communities. 

Check Your Progress Exercise 1 

Note: a) Space (s given below for answer 

b) Compare your answer with that given at the end of the unit. 

1) Match the following 

1) Land exhaustion 1) Cancer causing 

2) Loss of biodiversity 2) Deep ploughing of soil 

3) Endosulfan 3) Loss of soil organic matter 
4) Anmal slurry 4) Tractor trail 

5) Sol erosion 5) Carbaryl residue 

6) Bt Cotton 
7) Soil compaction 7) Non toxic 

8) GM crops 8) Nervous disorders 

9) Repeated use of chemical fertilizers 
10) Stubble burning 10) Highly resistant 

11) contamination of water bodies 

12) Monoculture 

Chemical Farming Vs 
Organic Farming 



Organic Farming- An 
Overview 4.3 ORGANIC FARMING - EVERGREEN REVO- 

LUTION 
Organic farming differs from other farming systems in a number of ways. It 
favours renewable resources and recycling (returning to the soil the nutrients 
found in waste products). In organic livestock farmings, meat and poultry 
production is regulated with particular concern for animal welfare and by using 
natural foodstuffs. Organic farming respects the environment's own system for 
controlling pests and diseases. It avoids the use of synthetic pesticides, 
herbicides, chemical fertilisers, growth hormones, antibiotics or gene manipulation. 
Instead, organic farmers use a range of techniques that help sustain ecosystem 
and reduce pollution. 

4.3.1 Characteristics of Organic Farm 

One of the notions that we have about farming is to produce large quantities 
of food materials from the available land. In case of organic farming, there are 
several compelling principles that characterize the certified organic farm. They 

Biodiversity, 

Diversification and Integration of Enterprises 

Sustainability, 

Natural plant nutrition, 

Natural pest management, and 

Integrity. 

If we examine some of the successful organic farms around us, most of above 
operations are reflected in the activities of these farms to a greater or lesser 
degree. Since each farm is a distinct entity, there is a large degree of variation 
also. Now let us study these one by one. 

4.3.2 Biodiversity 
As a general rule, diverse ecosystems in nature (forest) have a higher degree 
of stability than those with only a few species. This is true for agro ecosystems 
also. Farms with a diverse mix of crops have better chance of supporting 
beneficial organisms that assist in pollination and pest management. Diversity 
above ground also suggests diversity in the soil, providing better nutrient cycling, 
disease suppression, tilth, and nitrogen fixation. 

Good organic farmers mimic the biodiversity of nature through practices like 
intercropping, companion planting, establishment of beneficial habitats, and crop 
rotation. The effort to increase biodiversity works hand-in-hand with enterprfse 
diversity, which is often an objective on organic farm's. 

4.3.3 Diversification and Integration of Enterprises 

The drive to build biodiversity in organic systems encourages diversity among 
enterprises, but not as isolated or independent entities. Good organic operations 

68 integrate their various enterprises, especially crops and animals. A good example 



can be seen among the Kerala farmers who maintain organic crop and livestock Chemical Farming Vs 
Organic Farming operations. 

A typical organic farmer integrates all the farm operation in such a way that he 
ties the needs of crops and livestock together in a practical and elegant way. 
The forage and grain needs of ruminant livestock are made from a diverse 
mixture of fodder crops. Forage legumes in rotation fix a sustainable supply of 
nitrogen in the soil that feeds subsequent non-legume crops in rotation. Manure 
from the livestock enterprises is converted through biogas plants and 
vermicomposting as a nutrient resource and recycled back to the crop fields. 

Farms such as these have, the additional advantage of greater economic 
sustainability, as their risks are spread over livestock, crop enterprises and 
value addition of produce. ' 

i 
4.3.4 Sustainability 

In addition to the greater economic sustainability afforded by enterprise 
diversification, organic farmers are often able to reap market premiums for 
certified production. However, since many organic enterprises realize somewhat 
lower marketable yields, this has not always translated into higher profits or 
greater economic sustainability. As more and more organic growers enter the 
marketplace, it is likely that premiums will stabilize at modest levels and may 
vanish for some crops. Organic producers need to look well ahead and be 
aware of shifting trends and seasonality of crops. 

Organic farms perform well on many of the measurable indicators associated 
with sustainability, such as energy consumption and environmental protection. 
However, sustainability is an ideal, and the best that can be said is that many 
of the organic farms are closer to the ideal than most alternatives - certainly 
closer than comparable chemical farming operations. 

4.3.5 Natural Plant Nutrition 

Plants photosynthesize and make sugars, which are ultimately synthesized into 
proteins and other plant yields. Human and animals, by contrast, can obtain 
energy, foods, proteins, and vitamins only by consuming plants or animals 
productshy products. Both plants and animals also require minerals. Humans 
and animals extract minerals, along with sugars and proteins from the food they 
eat. Plants, too, obtain minerals - and a wide range of vitamins, antibiotics, 
and other useful compounds - through digestion. However, plant digestive 
systems are not internalized as they are in animals. Plants must rely on the 
external digestive processes of the soil system within reach of their roots - a 
zone called the rhizosphere. 

-. 

The organic philosophy of crop nutrition begins with proper care and nourishment 
of the organisms responsible for the soil digestive process. Organic farmers 
believe this is best accomplished by avoiding toxic chemicals and practices - 
like excessive tillage - that are harmful to soil organisms, as well as by the 
addition of organic matter and natural rock minerals. Conventional systems, in 
contrast, try to circumvent the soil's digestive process and provide needed 
minerals to the plant directly in a soluble form. 69 
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From the organic perspective, the chemical farming approach has several flaws. 

Applying large quantities of soluble fertilizer like urea, ammonium sulphate 
or super phosphate to a crop a couple of times per season could cause 
nutritional imbalances that lead to crop diseases, insect infestations, and 
reduced food quality. 

Failure to support and care for soil biotic life, along with other practices 
that are down right destructive, ultimately leads to its decline. As a result, 
plants lose out on the vitamins and other beneficial products these 
organisms produce, tilth is reduced, and the soil becomes increasingly 
dependent on synthetic inputs. 

Chemical fertilization tends to concentrate on a limited number of 
macronutrients, even though the need for at least 16 soil minerals is 
scientifically recognized. This skewed focus is also responsible for 
generating imbalances in the plant. 

Application of large amounts of soluble nutrients can stimulate certain 
problem weed species. 

Soluble nutrients - especially nitrate - are prone to leaching, which can 
cause a number of environmental and health problems. It is organic 
farming's approach to soil building and plant fertilization that is the true 
basis for the belief that organic food and feed have superior nutritional 
value. 

4.3.6 Natural Pest Ma~agement 

Whether it is chemical or organic farming, all farmers are concerned with pests. 
They spend a lot of time and resources in controlling them. However, in the 
organic farms, the pests - whether weeds, insects or diseases - are not 
simply scourges. They are indicators of how far a production system has strayed 
from the natural ecosystems it should imitate. Certain weeds, for example, tend 
to predominate when soils are too acidic or too alkaline; some become a 
problem when soil structure is poor and conditions become anaerobic; others 
may be stimulated by excessive fertilizer or manure salts. 

Organic proponents also believe that insect pests are attracted to inferior or 
weak plants - the result of poor crop nutrition. Their logic continues by 
asserting that pests are naturally repelled by vigorous and well-nourished plants. 
This belief is often challenged, and significant research remains to be done. As 
scientific understanding has grown, insect pest outbreaks are also being 
understood as imbalances in the whole agro ecosystem and how it is managed. 
In nature, massive pest outbreaks are relatively rare and short-lived. Due to the 
presence of natural predators, parasites, and disease agents that quickly knock 
the pest numbers back down to a moderate level. In farming systems that 
inadvertently destroy or otherwise fail to support the natural control complex, 
pest problems are routine and deteriorate with time. The farmer becomes 
increasingly addicted to costly and extreme control methods to produce a crop. 

Most organic growers consider pesticides to be a cause of agro ecosystem 
imbalances and employ allowed natural pesticides as little as possible. 
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4.3.7 Integrity Chemical Farming Vs 
Organic Farming 

Integrity refers to the systems in place and actions undertaken to assure that 
consumers of organic products get what they pay for. Consumers have a right 
to expect that the organic food they buy not only be raised by organic methods 
but be protected from contamination and from non-organic products. 

m l e  the responsibility for much of this rests with others in the organic marketing 
chain, many certified organic growers need to incorporate additional practices 
that work to assure the integrity of their products. Proper record keeping is 
very important in this regard, though growers are often reluctant to spend much 
time on it. Among the more important production practices in the field are 
buffer strips, which reduce chemical drift from neighbouring fields and roadsides, 
while also serving water and soil conservation objectives. 

We know that organic farming is not "new". In fact, it is a reaction against the 
large-scale, chemical-based farming practices that have become the norm in 
food production over the last few decades. The differences between chemical 

this: 

Key Differences between Conventional and Organic Systems 

Organic Farming Chemical Farming 

Size relatively small-scale, independent large-scale, often owned by or 
operations e.g. the family farm economically tied to major food 

corporations 

Methods low use of purchased fertilizers and intensive chemical programmes 
other inputs; low mechanization of and reliance on mechanized 
the growing and harvesting process production, using specialized 

equipment and facilities 

Markets often local, direct to consumer, wholesale, with products 
through on-farm outlet and farmers distributed across large areas. 
markets and through speciality average supermarket produce 
wholesalers and retailers e.g. travels hundreds to thousands of 
organic bazaar miles and sold through high- 

volume outlets. 

The contrast is as much economic as it is between methods of production. 
Most of the organic farms have been typically small business units, often based 
in local economics, and chemical farming is big business or often called 
agribusiness or, corporate farming, that is closely integrated with all aspects of 
the global food production chain. However, the situation is changing rapidly as 
consumer demand encourages large-scale organic production 

i The organic systems appear to have fewer negative safety and quality concerns 

! than conventional farming, its regulatory and certification requirements are strict 
I and tough. Farmers wishing to convert from conventional approaches to organics 



Organic Farming- An also incur considerable costs (compliance, transition yields, certification) for 
Overview adopting methods that may be more societally beneficent (i.e. resource 

conservation, pollution, food security). In many countries the dominant agricultural 

in both the institutional and market factors between chemical and organic systems 
in most countries. 

Characteristics of Chemical and Organic Systems 

Chemical Organic 

1)  Large markets Smaller markets 

2) Easy market access Less accessible markets 

3) Modest growth rate Robust growth rates 

1 4) Intense competition 1 Moderate competition I 
5) Rewarded for quality & 

low price 
Rewarded for quality & process 

6) Govt. support: subsidy, 
R&D, extension 

Limited government support 

7) Capital- intensive Knowledge-intensive 

8) ShoF learning curve Longer learning curve 

9) May face more trade barriers Incorporates traceability, MRL, other 
standards 

( 10) Strong downward price pressures (Price premiums in the marketplace ( 

Consumers of organic products continue to buy these produce from known 
sources. A survey among these consumers as well as proponents of organic 
farming revealed the following. 

Better taste - Organic food tastes better; this is the simple message given 
by many people who eat organic. 

Healthier -Organic foods have far less residues of pesticides, growth 
promoters and antibiotics. It has been shown in a number of studies that 
organic food contains more vitamins, nutrients and cancer-fighting 
antioxidants than non-organic food. 

Animal friendly - Organic farming places great emphasis on animal welfare 
and is more animal friendly, where animals are not treated with synthetic 
growth hormones or drugs. 

. GMO free - Genetically Modified Organisms are not allowed in organic 
agriculture. 

Fair Play - By avoiding expensive inputs of agrochemicals, organic farmers 
can manage to reduce production costs and get out of the debt trap. Fair 

1 
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More sustainable - Organic production aims, at all times towards Chemical Farming Vs 

sustainability while having best management of the environment and wildlife Organic Farming 

as a priority. This implies a sustainable management of natural resources; 
soil water and bio diversity. Organic systems are less dependent on non- 
renewable resources. 

Traditions meeting Science - Organic systems rely on a modern and 
scientific understanding of ecology and soil science, while also integrating 
traditional agricultural knowledge 

4.6 FACTS AND FALLACIES OF ORGANIC 
FARMING 

In spite of the massive movement towards organic farming philosophy and 
practices, there are a number of fallacies that surround organic farming, both 
in favour of and against. Some of the more common ones are: 

Yields in organic farming are lower than chemical farming 

Not so. When properly followed, yields in organic farming are, in the long run, 
far greater than those obtained by chemical farming. In horticulture crops, the 
effects are even better. A look at agriculture in Punjab will tell the full story. The 
origin of the "Green Revolution", Punjab's agricultural yields have remained the 
same for the past many years while the quantity of agro-chemicals required to 
maintain these static yields have steadily increased. 

In the case of a chemical farm converting to organic however, there is often a 
loss in yield in the initial years and it takes a few years before yields increase 
and stabilise at a level often higher than that achieved under a chemical regime. 
It is therefore recommended to convert a farm to organic gradually over a 
period of three to four years if income from the farm is a key issue. 

Organic farming is not economical 

Again, not so. While certain practices such as composting and mulching do 
entail greater costs on account of labour, the overall cost of cultivation is usually 
lower than chemical farming. An important point to note here is that the farmer 
has to be self-sufficient in his requirement especially for the inputs like composts 
and pest control measures , otherwise economics do get skewed. Farmers who 
could make their own inputs are successful organic farmers. 

You can't supply enough nutrients by using composts 

This is a common argument put forth against organic farming, especially 
academicians. K one calculates the percentages of nitrogen, potassium and 
phosphorous in fertilisers and composts, the difference is indeed vast. Going by 
these "scientific" calculations, one may find that in lieu of say 200 kgs. of mixed 
fertilisers, one needs over 30 tons of composts, fairly impossible to supply two 
or three times a year. In organic farming however, the concept of feeding the 
plant does not exist. The attempt here is to feed the soil, keep it healthy and 
living and keep a PROCESS in motion. Much of the work is done by the 
numerous soil organisms and microorganisms that thrive in "living" soils. The 
various practices of organic farming ensure that soil fertility is maintained and 
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this symbiotic relationship is kept alive and vibrant through out the year rather 
than for a short period.. The analogy we can think of is meeting your day's 
entire nutritional requirements (calculated for you by a dietician) by swallowing 
a few tablets and capsules. Your nutritional needs are met, but will you remain 
healthy? 

There is big money in organic farming 

So far in India, most organic farmers have turned (or in some cases remained) 
organic because of this beliefs. The "organic market" exists for a small number 
of farmers who have access to a few specialised outlets. Otherwise, till 
consumers preference changes, it is difficult to see every organic farmer getting 
a premium for his undoubtedly superior product. An option for exports has also 
opened in the last decade which organic farmers can explore only if they are 
"certified as organic. There are a few internationally-recognised local agencies 
operating from India who inspect and certify organic farms. But because of 
certificatidn cost and procedural huddles farmers are shying away from this. 
The ICS and PGS mode of certification can be worked out to make certification 
process more farmer friendly and cost effective. Thus the organic farmers get 
fair price (not big money) when compared to their counterparts 

Now attempts are on to bring organic growers and interested organic buyers 
together at least once in a week. Farmers within network of the Thanal in 
Kerala are under the PGS certification process. They are assured of a fair 
price and regular purchase of their produce and buyers have access to a wide 
variety of organic food at reasonable prices. 

The non-use of chemical fertilisers and pesticides is organic farming 
(or the use of organic manures is organic farming) 

It maybe mistaken that simply avoiding the use of chemical fertilisers and 
pesticides is organic farming. That is not so. While organic farming is all about 
maintaining soil health ("feeding the soil" rather than "feeding the plant"), it 
entails producing the highest yields possible, in a sustainable, eco-friendly manner 
using a number of techniques. Indeed, for any agriculture system to succeed, 
it must take a responsibility towards feeding the soil. The soils which are 
depleted and infertile have to be made "alive" with adequate humus or organic 
matter content. Depending on the current status by scientific assessment, 
chemicals may be required to balance the nutritional status in the initial years. 
But in the longer run, they may have to be completely avoided. Similarly, 
external inputs, even if eco-friendly or bio-degradable are ecologically 
questionable and commercially unsustainable for an organic farm need to be 
avoided. Work is hence required to produce on farm inputs such as composts 
and biopes ticides. 

Organic farming entails a lot of hard work and even systems like Do-nothing 
(or Natural) farming - as propagated by Fukuoka of Japan and used so effectively 
by Bhaskar Save at his Gujarat farm - entail tremendous understanding of 
nature, natural agriculture, the local ecosystem and require a little hard work 
even though the name may suggest otherwise! You may learn about many 

, techniques that can be used by an organic farmer in the section on organic 
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Check Your Progress Exercise 2 
Chemical Farming Vs 

Organic Farming 

Note: a) Space is given below for answer. 

b) Compare your answer with that given at the end of the unit. 

1) How does organic farming differ from chemical farming? 

........................................................................................................... 

2)  What are the characteristics of organic farm? 

........................................................................................................... 

3) Why people choose organic food ? 

I I Intensification of agriculture has largely been responsible for a spectacular 

i 
achievement in the food grain production. However over exploitation of natural 
and renewable resources and indiscriminate and irrational use of synthetic inputs 
are being increasingly realized to seriously impair the ecological balance and 

also of animal origin at concentrations much higher than the permissible level of 
human body. A comparative review on these aspects were discussed here. 
Therefore the apparent contradiction of our necessity for nutritional security on 

I one hand and environmental sustainability on the other makes it inevitable to 
resort to the organic farming system, as it appears to be a possible option to 

! mect both these objectives. The latter implies a farming system that primarily 
aims at cultivating land and raising crops under ecologically favourable condition. 
It emphasizes restricting the use of chemical inputs whether it is inorganic fertilizers 
or pesticides, and instead relies more on an integrated approach of crop 
management practices, making use of cultural, biological and natural inputs. 
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Bt-cotton : Genetically modified cotton varieties containing 
the gene of the bacterium. Bacillus thuringensis 
that causes the death of caterpillars (especially 
cotton bollworms) when they feed on the crop. 

Crop Rotation : Sequence of crops grown in a field over several 
years 

Genetically Modified : An organism whose genetic characteristics have 
Organism been altered by the insertion of a modified gene 

or a gene from another organism using the 
techniques of genetic engineering. 

Inputs 

Intercrop 

: Material inputs (seeds, fertilizers and manures, 
crop protecting agents, irrigation water) and 
labour inputs. 

: Crop grown along with the main crop. After 
harvesting the crop, the residues may serve as 
mulch. In cotton cultivation in the project region, 
the most common intercrops were moong beans, 
chick peas and pigeon peas. 

Internal Control : An inspection system managed by the project to 
System (ICS) ensure that farmers follow the agreed-upon organic 

standards. For certification, the functioning of the 
ICS is evaluated by an external agency. 

Organic Price Premium : Percentage or fixed amount paid for an organic 
product in addition to the prevailing market price 
for non-organic products. 

Soil Organic Matter : Organic substances in the soil originating from 
animal and plant residues in various stages of 
decomposition and re-formation. Also referred 
to as humus. 

: Continuously fed compost system in which pre- 
decomposed organic material is eaten by large 
numbers of earthworms. Their faeces are known 
to contribute to an organic manure of high quality 
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I 4.10 MODEL ANSWERS 
I 
! Check Your Progress Exercise 1 

I Check Your Progress Exercise 2 

Answers 1 

Organic farming differs from other farming systems in a number of ways. It 
favours renewable resources and recycling, returning to the soil the nutrients 
found in waste products. Where livestock is concerned, meat and poultry 
production is regulated with particular concern for animal welfare and by using 
natural foodstuffs. Organic farming respects the environment's own systems for 

e controlling pests and disease in raising crops and livestock and avoids the use 
of synthetic pesticides, herbicides, chemical fertilisers, growth hormones, 
antibiotics or gene manipulation. Instead, organic farmers use a range of 
techniques that help sustain ecosystems and reduce pollution. 

[ Answer 2 

Characterize organic farm are 

Maintaining biodiversity, 

Diversification and integration of enterprises 



Organic Farming- An hhintaining Sustainability, 
Overview 

Natural plant nutrition, 

Natural pest management, and 

Integrity. 

Answer 3 
Better taste. 

Healthier 

Animal friendly 

GMO free 

Fair Play 

More sustainable 

Traditions meeting Science. 





Organic Norms 
1 INTRODUCTION 

The four key points in organic quality control are : Standards, Accreditation, 
Inspection and Certification. In order to authenticate a product as organic, it 
is required to produce or process the product as per the set norms and standards. 
The inspection and certification agency verifies the compliance of such norms 
at the production site and awards the certificate on satisfaction. Thereafter, the 
product is sold as organic in the market and their quality of being organic is 
assured. In India, the organic quality control has been implemented by the 
Government of India under the National Programme for Organic Production . 

(NPOP). Every producer, processor, or exporter who intends to produce and 
sell organic products should fulfill all requirements and comply with the 
standards laid down in the NPOP for organic agriculture. The precondition to 
enter in an organic market is to follow the NPOP standards and get inspected 
and certified (as per the norms of NPOP) by an accredited certifying agency. 
At least once in a year, the production units have to be inspected by such 
agency. However, the first requirement is to know the regulations regarding 
organic productipn and the norms to be followed by the certified organic 
farmer. 

The National Programme for Organic Production (NPOP) defines the organic 
farming as : 

"a system of farm design and management to create an ecosystem which 
can achieve sustainable productivity without the use of artificial external 
inputs such as chemical fertilizers and pesticides". 

1.2 WHO IS A CERTIFIED ORGANIC FARMER? 

You know that the food undergoes various interlinked activities from the 
production site to the consumer. At every step, there are set standards to be 
complied to authenticate the genuinity of the product. Organic farmer is a 
farmer who cultivate and maintains his farm on the principles and practices 
of organic farming. Such a farm is inspected for its on-farm practices and 
transactions to acquire him a certificate of authenticity of being an organic 
production site. A certified organic farmer follows different sets of ethics 
compared to his counterpart in the conventional system. 

Let us examine some of the organic farming ethics a farmer should follow: 

Organic farmer should produce food that is safe and of high nutritional 
quality in sufficient quantity. 

All farming operations in his farm should interact in constructive and life 
enhancing way with all natural systems and cycles. 

Farmer should encourage and enhance biological cycles within the farming 
system, involving micro organisms, soil flora and fauna, plants and animals. 

All farming operations should be carried out with an objective of 
maintaining and increasing the long term soil fertility. 

Whenever a new technology is usedladopted, it should be as far as possible, 
from renewable resources of locally organized agricultural system. 



The farming activities should be as far as possible within a closed system 
with regard to the soil nutrient issues. 

Farmer should minimize all forms of pollution that may result from agricultural 
practices. 

Agricultural operations within the farm should create a harmonious balance 
between crop production and animal husbandry. 

Farmer should let their livestock to live in their basic condition of life 
and their innate behaviour. 

Farmer should process organic products using renewable resources. 

The farm should use only biodegradable organic products. 

The farming operations should progress towards an entire production, 
processing and distribution chain which is both socially just and 

I 

I ecologically responsible. 

The farmer should promote crop diversity and indigenous animal species 
within the farming. 

.The farmer should not use of Genetically Modified (GM) crops varieties 
or animal breeds for food production in the farm. 

Check Your Progress Exercise 1 

.Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

A) Fill up the blanks. 

............ 1) The precondition to enter the organic market is to follow the 
....................... of a nationally accredited certifying body for organic 
agriculture. 

2) The nodal agency and official organization to formulate various 
regulations governing export of organic production in India is ......... 

3) In a organic farm, the seed for raising a crop should either be organically 
........................................... produced or 

....................... 4) PVC pipes and burning of plastics are : ............... in 
organic farms. 

................................................................... 5) NPOP stands for 

6) The four keys in organic quality controls are .................... ................., 
.............................. ) ..................................... 

. 7) Precondition to enter the organic market is to follow the ...................... 
standards. 

8) NPOP is established in .................................................... 
............................................................ 9) NSCOP stands for 

10) The farming activities should be as far as possible within a .................... 
with regard to soil, human and nutrient element. 

11) Farmer should process organic products using ................. resources. 

National Norms 



Organic Norms B) State True or False 

1) Genetically modified cultivars /organism are permitted in organic 
production. 

2) Biodegradable material of microbial plant or animal origin form 
the basis of the fertilization programme. 

3) Chilean nitrate and all synthetic fertilizers including urea are 
prohibited in organic farming. 

4) Mineral fertilizers should be applied in syntheticlchemical forms. 

C) List five materials that are prohibited in organic farms and mention your 
opinion about their effects. 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

D) List five farming practice in organic farms. 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

...................................................................................................................... 

1.3 BASIC REQUIREMENTS IN AN ORGANIC FARM 

We have studied so far the minimum requirements in an organic farm and the 
organic ethics. When a farmer decides to convert his farm to organic, he is 
required to engage in a number of new activities in addition to normal farming 
operations. These forms the basic requirement in organic farming. It is assumed 
that the farmer is well aware of these aspects before venturing into the 
production process. Let's see these one by one. 

All organic farmers should be aquinated with the organic standards, 
which cover the specific details on what is allowed and what is not 
allowed in organic farming, including storage, transport and sale. 

Compliance of Production Activities - The existing facilities and 
production methods must comply with the standards for organic, which 
may involve modifying the existing facilities to the required norms, input 
sourcing and changing suppliers etc. 

Farm Documentation -This involves extensive paperwork of up to date 
information detailing farm history and current set-up including the results 
of soil and water tests, harvest details, input -out put expenditure over a 
period etc. 
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Planning - The farmer should have a written 'annual production plan detailing 
everything from seed to grain(harvest). 

Inspection by a Certifying Agency -As a certified farmer, he should allow 
annual on-farm inspections including a physical tour, exanination of records 
and an oral interview on the farm activities and social welfare of labours. 

Fee - Payment of annual inspection/certification fee and complying with the r existing norms of country depending on the size of the operation. 

t Record-keeping - Written, day-to-day farming and marketing records, 
covering all activities, which must be made available for inspection at any time. 

Now you have understood how an organic farmer maintains his farm to qualify as 
organic. Once you have mentally decided to convert your farm to organic, the next 
step is to understand the conversion process and related activities for transition. 
Let's examine these aspects one by one. 

1.3.1 Conversion 

The process by which a farmer switches over to organic farming system from the 
conventional/chemical farming or traditional farming system is called conversion. 
The time between the start of organic management and getting organic certification 
is called conversion period. A farmer would follow the prepared conversion plan. 
For example, if a farmer has ten acres of land, he may prepare a conversion plan 

1 for two acres at first stage and after every one or two years and depending upon 
I 

the returns and financial resources, he may increase the organic farm area to another 
two acres. Likewise the entire farm can be converted to organic over a period of 
five to seven years. 

In doing so it is necessary to follow the Split production in the farm by maintaining 
organic and non-organic fields separately. However, in the long run, the entire 
activities including animal husbandry, fisheries, poultry and other enterprises should 
be converted into organic. Generally, the minimum conversion period is two years 
for annual crops and three years for perennial crops. 

The conversion period can be relaxed based on the verification by the certificaticn 
agency if the requirements are fully met. During conversion, steps should be taken 
to maintain bio-diversity within the farm. For this, a variety of farming activities can 

I be taken up like crop rotation, mixed cropping, relay cropping, tree farming etc. 

1.3.2 Mixed Farming 

In an organic farm, the Mixed Farming is the basic principle. Mixed farming is 
nothing but inclusion of animal husbandry, poultry, fisheries or any other agricultural 
enterprises that is practiced along with crop production. The concept of self 
sufficiency through animal waste recycling and on-farm soil fertility maintainance is 
carried out through this process. Shifting cultivation is not permitted in organic 
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Organic Norms 1.3.3 Crop Rotation 

Growing of different crops in different seasons at the same farm is called Crop 
rotation. The crop rotation should be followed on the basis of locality and region. 
In a rotation, cover crops, green manure, fodder crops, and leguminous crops are 
included for making soil healthy. As you may recall that leguminous crops have a 
capacity to fix atmospheric nitrogen in the soil. In case of perennial crops, cover 
crops, green leaf manure crops, deep rooted trees may also be included. 
Monocropping should be avoided in organic farms. 

1.3.4 Planting 

Species and varieties cultivated in organic farm should be adapted to the soil and 
climatic conditions and resistant to pest and diseases. Seeds or planting material 
should be procured from organic source only. If it is not available, chemically 
untreated seeds /planting materials can be used only once, i.e., during the conversion 
period which will be considered as organic after 31d crop. Uses of GM (Genetically 
Modified) , tissue cultured, transgenic plants or pollen cultured etc. are not permitted 
in the organic farm plants/planting materials. 

1.3.5 Manuring 

Maintenance of soil fertility in the organic farm is canied out through green manuring, 
inclusion of leguminous crops and application of composts (For example: compost, 
vermicompost, farm yard manure etc.). The plant residues after harvest are to be 
incorporated into the soil. Biodegradable materials of microbial, plant or animal 
origin should be applied as manures. The uses of synthetic chemicals like Urea, 
Super phosphate are not permitted. The mineral base materials like Rock Phosphate, 
Gypsum, lime etc. can be applied in limited quantities when there is absolute 
necessary. 

1.3.5.1 Products that are Permitted as Manure in Organic Fields 

One of the criteria to assess the status of organic farm is to verify the quality of 
manuring materials and method of their application. The NPOP standards states the 
permission and prohibition of certain products in the organic farms. There are also 
restrictions on the use of some organic products. Let's see some of the permitted 
manuring products in organic farming : 

Farm yard manure, slurry, green manures, crop residues, straw and other 
mulches from own farm 

Sawdust, Wood shavings from untreated wood. 

Calcium chloride, limestone, gypsum and chalk. 

Magnesium rock. 

Sodium chloride. 

Bacterial preparations( biofertilizers) eg: Azospirillum, Rhizobium. 

Bio-dynamic preparations. 

Plant preparation and extracts like neem cake. 

Vermicompost. 



1.3.5.2 Restricted Products National Nor~lls 

There are some manuring products that are organic, but they can be used only 
after the approval of the certification agency. These products are called restricted 
products because these are not from the organic source. Therefore, they are 
allowed to be used by the certification agencies under certain terms and 
conditions. These products are : 

I 

Farm yard manure, slurry, urine, straw etc from other farms. 
L 

Blood meal, bone meal, fish meal, with preservatives. 

Minerals like basic slag, sulphate of potash etc. 

Trace elements. 

Vermicompost from other farms. 
I 

I 
I 1.3.6 Pest, Disease and Weed Management 

Use of synthetic or chemical pesticides, fungicides, and weedicides are 
I 

prohibited in organic farming. Natural enemies and predators are to be 
encouraged and protected in the farm itself. Products collected from the local 
farm, animals, plants and micro-organism and preparation done in the farm 

! 
are allowed for the control of pests and diseases. For example: Neem seed 
kernel extract, cow urine spray etc. Use of Genetically engineered organisms 
and products are prohibited for controlling pest and diseases. Similarly, synthetic 
growth regulators to induce growth, ripening etc. are not permitted. 

Slash weeding is to be done between the crop plants. Weeds under the base 
of the plants should be cleaned and put as mulch around the plant base. The 
cut weed material should be spread over ground surface to act as mulch. 

1.3.6.1 Products Permitted for Plant Protection 
I 
I 

Neem oil and other neem preparations like neem seed kernel extract, cakes; 
Chromatic traps, Mechanical traps, Pheromone traps, Plant based repellants, 
Soft soap and clay. 

I 
I 1.3.6.2 Restricted Products 

These products are used when it is absolutely necessary and after taking 
environmental impact into consideration. Consultatjon with certification 
agencies is necessary for using these materials in the farm. 

1 Copper based preparations like Bordeaux mixture. 

I Plant and animal preparation (Cow urine spray, Garlic extract, Chilly 
I 

extract). 

Light mineral oils (Kerosene oil). 

I Release of parasites, predators of insect pests. 

I Use of sulphur. 
I %ral, fungal and bacterial preparations (biopesticides). 



Organic Norms 1.3.7 Soil and Water Conservation 

Measures like stone pitching and contour wall constructions are to be taken up to 
prevent soil erosion. In case of saline soils, saline resistant varieties may be grown. 
Judicious irrigation and soil moisture conservation measures are to be practiced. 
Mulching is recommended. Poilution of surface and ground water should be 
prevented. Clearing of primary forest is prohibited. Clearing of land through straw 
burning or plant residue should be restricted to the minimum. 

1.3.8 Contamination Control 

It is necessary to take various measures to minimize the contamination in organic 
farm from outside and also within the farm. The following precautions are to be 
taken up: 

If neighboring fields are non-organic, a buffer zone should be maintained. The 
height of buffer crops should be twice the height of organic crop and the 
width of the buffer should be 25-50 ft. for example: if chilly is grown as main 
organic crop, castor or agathi can be grown as buffer crop. The crops grown 
in buffer zone should be sold as non-organic. 

If the farm is under conversion, equipments used for conventional areas should 
be well cleaned before using in organic areas. 

Products based on polythene, polypropylene and other polycarbamates are 
allowed to cover protected structure, insect netting, nursery, drying etc. 
subjected to the condition that these materials should not be burnt or 
incorporated in the soil. Use of polychloride based products like PVC 
pipe is prohibited. 

1.3.9 Processing 

Processing techniques like solar drying, freezing, drying, hot air chambers are 
permitted. Irradiation of agricultural produce is not permitted. No synthetic 
additives or dyes are to be added during processing. 

1.3.18 Labeling 

The label should convey clear and accurate information on organic status of 
the product, for example the level should clearly indicate the product is obtained 
during conversion or from certified organic farm. The label for organic and 
conversion in progress product should be distinguishable by different colour 
labels. The details like name of the product, quantity, name and address of the 
producer, name of the certification agency, certification lot number etc. are to 
be clearly written on the cover of the product and lot as a whole. 

The lot number is helpful in tracing back the product particularly the field 
number in which it is grown. Lot number should include the crop, country, 
field no., date of harvest and production year. 

1.3.11 Packaging 

For packing of organic food products re-useable materials like clean jute bags 
should be used. Use of bio-degradable materials is also permitted. Unnecessary 



packaging materials should be avoided. Organic and non-organic products should 
not be stored and transported together except when labeled properly in order to 

1 avoid any mix up. 

1.3.12 Social Justice 

Social rights and justice are an integral part of organic fanning. The farmer has to 
take into consideration these aspects also. The laws relating to labour welfare and 
rights of women and children should be honoured. All employees of the organic 
farm and their families should have access to potable water, food, housing, education, 

' transportation and health services. All employees should have equal wages when 
doing same job. They must have equal opportunities irrespective of colour, creed 
and gender. Social security needs of the employees of the farm including maternity, 
sickness and retirement benefits should be met. The rights of indigenous people 
sho~ld be respected. 

1.3.13 Documentation 

Documentation of farm activities is a must for acquiring the certification especially 
when both conventional and organic crops are raised simultaneously at any farm. 
The documents that are to be maintained by the farmer are: 

a) Field map 

b) Field history sheet 

c) Activity register 

d) Input record 

e) Output record 

f) Harvest register 

g) Storage record 

h) Sales record 

i) Pest control records 

j) Movement records 

k) Equipment cleaning records 

1) Labeling records 

Check Your Progress Exercise 2 
Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

A) Fill in the blanks. 

I )  Conversion period is ........................................... for annuals crops and 
.............................................. for perennial crops. 

3)  Chilly is grown as main organic crop ............................. crop can be 
grown as buffer crop. 

............................ 4) The validity of organic certificate is for year. 
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1.4 CERTIFICATION 

I We have seen that certification by an authentic agency, normally called as 
I 

I third party, will ensure the conformity of organic product to the National 
Standards (NSOP). The producer (first party) as well as consumer (second 

I party) wants to be sure that the product is really "organic" and premium price 
I 

is paid on this trust of the certification agency. There are three types of third 

! party certification. They are : 

1) Direct Certification: Here an internationally active certifying agency 
which have authorization in EU, USA or any foreign country inspects the 

i farm and certifies in a third country. The advantage of this certification 
is that the producer can directly find market in these countries and export 
its products. Disadvantage of this system is that the certification cost will 
be higher and may not be suitable for small farms and low income farmers. 

2) Co-certification: A certifying agency of the internationally active certifying 
agency in a third country inspects and certifies a farm/processor in a third 
country. An internationally active control body with authorization in EU/ 
USA confirms its certification. The authenticity of the co-certification 
agency is greatly dependent on the changing rules. However the cost for 

I certification will be lesser compared to direct certification agencies and 
sometimes high compared to local certification agencies. 

3) National Certification: A local control body in a country inspects and 
certifies a farm in that country based on its organic norms. The products 
can be sold in the local market and other countries that accept the national 
norms as well as the accreditation of the agency. Since these certifying 
agencies are local, the inspection fee also will be lower compared to 
direct or co-certification agencies. 

The standards for accrediting of inspection and certification agencies are 
mentioned in Section 4 of NPOP under three heads : A, B and C. Similarly, 
Section 5 deals with guidelines for certification of grower groups any such 
agency. 

Inspection and Certification Agencies should follow the National Standards 
for Organic Production under the National Programme for Organic Production 
notified under the Foreign Trade (Development and Regulation Act), 1992 
(FTDR) . 

1.5 GROUP CERTIFICATION 
- - -  -- - - 

Today, the organic market is regulated by various organic standards and 
regulations in most countries worldwide. We had seen earlier that all production 
steps of a product that is marketed as "organic" need to be certified. 

In India a majority of farmers are smallholders and are often located in remote 
areas with long travel times from one place to another. The overall revenue 
from their agricultural production is usually too small to allow a viable farm 
inspection by an external inspection agency. Quality assurance systems of 
smallholder groups have been developed by IFOAM under group certification 
norms. 

National Norms 



Organic Norms In India. majority of farmers are resource-poor and they cultivate small plots 
of land. The formal system of organic certification is diflicult and expensive. Although 
the individual land holding may be small, the farmers are often organized into formal 
groups or co-operatives for marketing of their produce. Such groups range from 
just a few to several thousand farmers who co-operate in production and marketing 
of produce. To overcome the difficulties of external certification of large numbers 
of small farms, group certification based on an Internal Control System (ICS), 
and Participatory Organic Ceptification has come into operation. As this procedure 
is more relevant to Indian conditions, we should look into these aspects. 

1.5.1 Internal Control System (ICS) 

An Internal Control System (ICS) is a documented quality assurance system that 
allows an approved external certification agency to delegate the annual inspection 
of individual group members to an identified bddylunit within the certified operator. 
This is for the purpose of reducing individual small farmer's inspection costs to a 
reasonable level. This can take the form of a 100 per cent regime of inspection and 
record keeping by growers' groups, with random sampling by the certification body 
and re-inspection of a certain number. 

As a consequence requirements regarding smallholder group certification and the 
duties of the Internal Control System (ICS) differed considerably between different 
organic certifiers. 

Smallholder groups' certification implies that there is: 

A central body responsible for ensuring the group's compliance with applicable 
standards. This can be a self-organized cooperativelfarmers association or 
simply a buyer or processor who contracts farmers ("contract production"). 

Group Certification for all small farms as well as processing and handling 
activities registered within the group. Individual operators within the group 
may not use the certification independently. 

Group members operate under contractual or binding membership 
requirements specifying the commitment to comply with applicable organic 
standards besides permitting inspection, etc. 

The ICS maintains files on all members of the group and inspects each 
member's operation at least once a year. A list of all individual member 
producers is made available. The group through the ICS mechanism decides 
on members' compliance with applicable standards. Non-compliances are 
dealt with according to set procedures and sanctions. 

1.5.2 Participatory Organic Certification 
The notion of participatory or alternative, certification has emerged in recent 
years in response to the problems associated with mainstream organic 
certification. Popularly known as Participatory Guarantee System (PGS), it is 
basically a combination of community based inspections, transparency, and 
trust between producer and consumer to maintain the integrity of the organic 
label. Even though this system may be problematic for export oriented 
production, it is a useful way to promote and support local market networks of 
organic production and consumption. Today, PGS has become a popular alternative 



production, it is a useful way to promote and support local market networks 
of organic production and consumption. Today, PGS has become a popular 
alternative in southern Kerala, where the barriers to mainstream certification 
are particularly pronounced due to fragmented agricultural holdings. 

Participatory certification processes rely on the same norms and sta?dards 
used by organizations such as the International Federation of Organic 
Agriculture Movements (FOAM) and NSOP. What makes them different is 
that they employ simple verification procedures, minimal bureaucracy and 
costs, and in most cases also incorporate an element of environmental and 
social education for both producers and consumers. Another significance of 
PGS is that it does not impose any direct cost on producers. Also it does not 
envision exportation as the goal of organic production, but rather emphasizes 
the importance of local production and consumption networks. 

National Norms 

Beyond addressing some of the barriers that prevent small scale producers 
from achieving organic certification, participatory certification also speaks to 
a broader critique of the mainstream organic sector. Namely, many have 
criticized the organic sector for abandoning its philosophical roots, which 
focused on small scale, community based consumption, a direct relationship 
between producer and consumer, and a holistic vision of sustainable food 
systems. Within this ideological framework there was little or no need for 
external certification bodies because the consumer would personally visit the 
farm, or at least have a relationship with the farmer, and this personal 
relationship established trust in the integrity of the product. 

However, the majority of organic goods are consumed far from their location 
of production, thus breaking the relationship of trust between producer and 
consumer, and creating the need for independent certification agencies. Within 
this new, globalized organic market, the concept of participatory certification 
may not be viable as the system of organic certification and quality control is 
already in place. As such, the development of participatory certification 
processes necessarily implies a return to the roots of the organic movement, 
with a renewed focus on local markets as opposed to export orientation. It also 
helps to ensure that healthy organic products will be available at more accessible 
prices, thus making organic consumption available to lower income segments 
of the population, who have traditionally been unable to afford the price 
premiums associated with mainstream organics. Finally, participatory 
certification creates great opportunities to build meaningful bonds between 
producers and consumers based on t te  shared goals of promoting a holistic 
organic philosophy. 

PGS is considered as a procedure for developing the group certification; 
therefore, it is not regulated under NP9P 

Check Your Progress Exercise 3 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

A) Fill up the blanks. 

1) ICS is meant for group of farmer with ...................... holding size. 
17 



Organic Norms ............................. 2) There are different sections in the NSOP, and the 
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production and Animal husbandry in General" 

........................................ 3) PGS denotes 

4) The whole farm, including livestock, should be converted according to the 
standards over a period of .................................... 

B) Answer the following: 

1) What is the minimum period requiring for conversion to organic farm if the 
crop is annual in nature? 

2) How is the guideline for Crop production and Animal husbandry in general ! 
is presented in NSOP? 

3) What is mea'nt by ICS? 

1.6 NATIONAL STANDARDS FOR ORGANIC 
PRODUCTION (NSOP) 

Section 3 of the NPOP deals with the National Standards for Organic Production. 
Some of the important production requirements as per NSOP are: 

Genetically engineered cultivars or plant materials are not permitted in organic 
production. 



National Norms The seed for raising a crop should either be organically produced or if 
organic seed is not available, seeds from a conventional farm without any 
chemical treatment may be used. 

r Whole farm including the livestock should be converted to organic method 
in a step by-step manner. If the whole farm is not converted, the 
certification programme should ensure that the organic and conventional 
parts.of the farm are separate and inspectable. 

Farms under conversion to 'organic' should be subjected to inspection by 
the accredited insepcttion body to ensure getting certified at the end of 
the stipulated period. 

Plant products produced can be certified organic when the national 
standards requirements have been met within the conversion period of at 
least two years before sowing for annual crops or in the case of perennial 
crops other than grassland, at least three years before the first harvest of 

To ensure a clear separation between organic and conventional production, 
the certification bodies should inspect the whole production system. 

Biodegradable material of microbial plant or animal origin should form 
the basis of the fertilisation programme. 

Manures containing human excreta (faeces and urine) can not be used on 
vegetation for human consumption. 

Mineral fertilisers should only be used in a supplementary role to carbon 
based materials. Permission for use should only be given when other 
fertility management practices have been optimized. 

Chilean nitrate and all synthetic nitrogenous fertilisers, including urea, 
are prohibited in the farm. 

Mineral fertilisers should be applied in their natural composition and 
should not be rendered more soluble by chemical treatment. 

Products used for pest, disease and weed management, prepared at the 
farm from local plants, animals and micro-organisms, are allowed. 

The use of synthetic herbicides, fungicides, insecticides and other pesticides 
is prohibited. 

In case of reasonable suspicion of contamination, the certification 
programme should make sure that an analysis of the relevant products 
and possible sources of pollution (soil and water) are carried out to 
determine the level of contamination. 

For protected structure coverings, plastic mulches, fleece and insect netting 
and silage rapping, products based only on polyethylene and polypropylene 
or other polycarbonates are allowed. These should be removed from the 
soil after use and should not be burnt on the farmland. The use of 
polychloride based products such as PVC film is prohibited 

The detailed description of various regulations governing Organic Production 
can be obtained from APEDA or downloaded from their website 
www.apeda.com. 
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Now let us understand the National Standards for Organic Production (NSOP). 
NSOP details the guideline for organic production which serves as useful reference 
book for farmers, producers, processors traders, exporters, importers, inspection 
and certification bodies in India and abroad. It is issued by the Department of 
Commerce, Ministry of Commerce and Industries, and Government of India. 

NSOP is the official document that provides information on standards for organic 
production, system criteria and accreditation procedure of the inspection and 
certification bodies. The national organic logo and regulations for using it are parts 
of NSOP. A farmer who wants to know about the details of organic certification 
process may refer to the concerned section and get familiarized with it. 

There are eight different sections in the NSOP manual. Out of this, Section 3 details 
the aspects related to "Crop Production and Animal Husbandry in General" 
outlining the activities a farmer have to follow in his farm. For each activity to be 
practically undertaken in the farm, the procedure is again sub divided into three 
separate parts as General Principles, Recommendations and Standards. This 
done to give an understanding of the holistic nature of farming philosophy the 
farmer is trying to achieve through organic farming. These could be broadly explained 
as follows: 

1) General Principle Relating to Ecological Principle 

The general principle related to organic production is that the activity proposed 
should fit into and benefit from nature's systems. A dual goal is to guide the 
farmer for good management decision-making as well as to produce high quality, 
safe food in a manner that tends to preserve the integrity and stability of the biotic 
community. Over all effort of any farming activity is to build up or at least sustains 
the inherent productive capacity of the soil and biological resources used in 
the production process. Similarly, organic processing should, as much as possible, 
retain the integrity of the product so produced. Any deviation from this ideal in 
production or processing, should only be allowed when there is clearly demonstrated 
need, and must not undermine the long-term goals of building soil productivity and 
producing nutritious, safe food that consumers can buy and enjoy with confidence. 

2) Recommendations Relating to Precautionary Principle 

The recommended practices in organic farms are made on the basis of precautionary 
principles. It is any material used in the production or processing of organic food 
must be proven safe. However, no material is allowed in the farm simply because 
they have not been proven unsafe or because benefits may appear to outweigh risks 
and uncertainties. The burden of proof should always be on the farmer wishing 
to use the material and contending it is safe. 

3) Standards Related to System Principle 

The acceptability of practices, processes and inputs in organic production 
should be judged, first, on their impacts on whole organisms and the biological 



Those that are found to contribute to the health of organisms and systems 
should then be evaluated in terms of their intrinsic properties independent of 
their use and impacts on living systems. The standards prescribed for organic 
farming may vary with the farming situations. 

1.6.1 NSOP for Crop Production and Animal Husbandry in , 
General 

The Section 3 of NPOP described this aspect in detail. 
F 

The crop production and animal husbandry in general is detailed under the 
f~llowing heads: 

A) Crop Production and Animal Husbandry in General 

Conversion requirements 

Maintenance of organic management 

Landscape 

B) Crop ~rodukion 

Choice of crops and varieties 

Length of conversion period 

Diversity in crop production 

Fertilisation policy 
Pest, disease and weed management including growth regulators 

contamination control 

Soil and water conservation 
Collection of non cultivated material of plant origin and honey 

C) Animal Husbandry 

Animal husbandry management 

Length of conversion period 

Brought-in animals 

Breeds and breeding 

Mutilations 

Animal nutrition 

Veterinary medicine 

Transport and slaughter 

Bee keeping 

D) Food Processing and Handling 

General 

Pest and disease control 

Ingredients, additives and processing aids 

Processing methods 

Packaging 

E) Labeling 

F) Storage and Transport 
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Requirements. It has the General principles, Recommendations and 
Standards which are elaborated c;n :he following lines. 

Conversion Requirements 

The conversion is required to switch over from conventional to organic farm. 

General Principles 

"Organic agriculture develops a viable and sustainable agro-ecosystem, by 
working compatibly with natural living systems and cycles." The time between 
the start of organic management and certification of crops andor animal 
husbandry is known as the conversion period. The whole farm, including 
livestock, should be converted according to the standards over a period of 
three years. 

Recommendations 

1) For a sustainable agro-ecosystem to function optimally, diversity in crop 
production and animal husbandry must be arranged in such a way that 
there is interplay of all the elements of the farming management. - 

2) Conversion may be accomplished over a period of time. A farm may be 
converted step by step. The totality of the crop production and all animal 
husbandry should be converted to organic management. 

3) There should be a clear plan of how to proceed with the conversion. This 
plan should be updated if necessary and should cover all aspects relevant 
to these standards. The certification programme should set standards for 
different farming systems so that they can be cleariy separated in production 
as well as in documentation. 

4) Standards should determine norms to prevent a mix up of input factors 
and products. 

5 )  Independent sections of the operation unit should be converted in such a 
way that these standards are completely met on each section before it is 
certified as organic. 

1.6.2 Inspection and Certification of Organic Products for 
Export 

The Director General of Foreign Trade (DGFT) had made it mandatory that 
organic product be exported only if it is certified by a certification body duly 
accredited by one of the accreditation agencies. I 
The U.S. Department of Agriculture (USDA) and The European Union (EU) 
Regulation on Organic Production had recognized India's National Standards 
for Organic Production as sufficient to meet the standards of the U.S. National 
Organic Program (NOP) and European Union regulations 209219 1. Some of 
local certifying agencies had received European Union equivalency based on 
ELTROPEGAP certification through the German certifier DAP. 

It is also important to note that the exporters in developed countries are not 
allowed to apply directly for import authorization which means that Indian 

2 2 exporters have to depend on importers in individual European Union member 



National Norms states to obtain special import permits from their respective European Union 
control authorities. Moreover, import permits are issued for a defined period 
either for specific products or product groups from a given European Union 

1.7 LET US SUM UP 

We have read in this Unit about the national norms prescribed for the organic 
production system in our country. Government of India has implemented NSOP 

A farmer should know the regulations relating to organic farming, organic 
production requirements, role of a certified organic farmer and the basic 
standards in an organic farm. He should also be familiar with certification 
procedure, National Standards for Organic Production standards, procedure 
for inspection and certification of organic export products. 

Apart from third party certification there is group method of organic quality 
assurance through ICS and PGS. An understanding on ICS and PGS in Indian 
context will serve thousands of farmers and consumers to shift to organic in 
the future. 

The consumer prefers on organic produce that has been properly certified by 
an accredited certifying agency. Once the agency is convinced about the 
compliance of norms in the production system, it awards a certificate which 
authenticates the product as organic. India Organic Logo is marked on the 
packing of such products. 

1.8 KEY WORDS 
Animal Products : All the animal based products derived by livestock, 

animal husbandry (including also insects) and water 
species cultivated in sweet and salty waters. Wild 
fishing and hunting products are not considered as 
organic. 

Buffer Zone : A clearly defined and identifiable boundary area 
bordering an organic production site that is 
established to limit application of, or contact with, 
prohibited substances from an adjacent area. 

Certification : The procedure by which a third party gives written 
assurance that a clearly identified process has been 
methodically assessed, such that adequate confidence 
is provided that specified products conform to 
specified requirements. 

Certification Body : The organization or organism that certifies the 
conformity of the accordance of the products, 
processes, services and quality systems with standard 
requirements, technical specifications or legal acts 
in power. 

23 
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Labeling 

Marketing 

Conversion Period : It is the indispensable period of time needed to 
convert from other production systems into the 
organic one. 

Conventional : Cultivation of land with modem farming techniques 
Agriculture using high yielding varieties chemical fertilizers, 

pesticides for maximizing production within the 
shortest time. 

Contamination : Pollution of organic product or land; or contact with 
any material that would render the product unsuitable 
for organic certification. 

Genetic Engineering: Genetic engineering is a set of techniques from 
molecular biology (such as recombinant DNA) by 
which the genetic material of plants, animals, micro- 
organisms, cells and other biological units are altered 
in ways or with results that could not be obtained by 
methods of natural mating and reproduction or natural 
recombination. Techniques of genetic modification 
include, but are not limited to: recombinant DNA, 
cell fusion, micro and macro injection, encapsulation, 
gene deletion and doubling. Genetically engineered 
organisms do not include organisms resulting from 
techniques such as conjugation, transduction and 
natural hybridization. 

Genetically Modified: A plant, animal, or microbe that is transformed 
Organism (GMO) by genetic engineering. 

Ingredients : Any substance, including a food additive, used in 
the manufacture or preparation of a food or present 
in the final product although possibly in a modified 
form. 

: It means, every word, trade mark, trade name, 
picturesque content and symbols in any packing, 
document, note, label, package or collar that 
accompanies or refers to a product. 

: It means preserve, promotion, distribution and any 
other common form of displaying the product in the 
market, in stores, supermarkets or restaurants for the 
fulfillment of the aim. 

Organic Production: It is the unit/enterprise or farm that works in 
Unit accordance with these standards. 

Organic : "Organic" refers to the fanning system and products 
described in the IFOAM Basic Standards and not 
to "organic chemistry". 

Organic Product : A product which has been produced, processed, and/ 
24 or handled in compliance with organic standards. 



Organic Seed and : Seed and planting material that is produced under 
Plant Material certified organic management. 

I 

Split Production : Where only part of the farm or processing unit is 
certified as organic. The remainder of the property 
can be (a) non-organic, (b) in conversion or (c) 
organic but not certified. 
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1 . 1  MODEL ANSWERS 
Check Your Progress Exercise 1 

Answers A 

1) Inspection and certification procedure 

2) APEDA 

3) obtained from other farms without seed treatment 

4) Not allowed 

5) National Programme for Organic Production 

6)  Accreditation, standards, inspection and certification. 

7) IFOAM. 

8) March 2000 

9) National steering committee for organic products. 

10) Closed system. 

11) Renewable resources. 

Answers B 

1) False 
2) True 

National Norms 
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1) Genetically engineered cultivars. 

2) Non-biodegradable material. 

3) Manures containing human excreta. 

4) Chilean nitrate and all synthetic nitrogenous fertilizers. 

5 )  Use of synthetic herbicides, fungicides, insecticides. 

D.1) Minimize all forms of pollution. 

2) Mineral fertilisers should be applied in their natural composition. 

3) Clear separation between organic and conventional production. 

4) Crop production and animal husbandry integration. 

5 )  Due consideration for their livestock to live in natural conditions. 

Check Your Progress Exercise 2 
Answers A 

1) Two years and Three years 

2) Slash 

3) Castor or Agathi 

4) One 

Answers B 
1) Buffer Zone 

A clearly defined and identifiable boundary area bordering an organic 
production site that is established to limit application of, or contact with, 
prohibited substances from an adjacent area. 

2) The documents that are to be maintained by the farmer are: 

Field map, Field history sheet, Activity register, Input record, Output 
record, Harvest register, Storage record ,Sales record, Pest control records, 
Movement records, Equipment cleaning records, Labeling records,. 

3) The restricted materials are: 

1) Farm Yard Manure, slurry, urine, straw etc from other farms, 

2) Blood meal, bone meal, fish meal, without preservatives, 

3) Minerals like basic slag, Sulphate of Potash etc., 

4) Trace elements, 

5) Wood ash from untreated wood, and 

6) Verrnicompost from other farms. 

4) Social justice is an integral part of organic agriculture. The laws relating 
to labour welfare and rights of children should be honoured. All employees 
and their families should have access to potable water, food, housing, 
education, transportation and health services. All employees should have 
equal wages when doing same jobrThey must have equal opponunities 



irrespective of colour, creed and gender. Social security needs (include 
maternity, sickness and retirement benefits) should be met. Labour 
conditions regarding noise, dust, light and exposure to chemicals should 
be within acceptable limits; and they should have adequate protection. 
The rights of indigenous people should be respected. 

National Norms 

5 )  There are 11 Certification agencies accredited as per the NPOP. The list 
is given in unit 3 of Block 1 (Course 111). 

Check Your Progress Exercise 3 

Answers A 

1) Small 

2) Eight, Section 3 

3) Participatory Guarantee System 

4) Three years 

Answer B 

1) Two years 

2) It has the following sub heads - Crop production and Animal husbandry 
in general, Crop production, Animal husbandry, Food processing and 
handling, Labeling, Storage and transport 

3) An Internal Control System (ICS) is a documented quality assurance 
system that allows an approved external certification body to delegate the 
annual inspection of individual group members to an identified bodylunit 
within the certified operator. 
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(Appendices are copied from NPOP as such) 

Appendix 1 

Products for Use in Fertilising and Soil Conditioning 

In organic agriculture the maintenance of soil fertility may be achieved through the 
recycling of organic material whose nutrients are made available to crops through 
the action of soil micro-organisms and bacteria. Many of these inputs are restricted 
for use in organic production. In this appendix "restricted" means that the conditions 
and the procedure for use shall be set by the certification programme. Factors such 
as contamination, risk of nutritional imbalances and depletion of natural resources 
shall be taken into consideration. 

I 
1 

Matter Produced on an Organic Farm Unit 
Farmyard and poultry manure, slurry, urine Permitted 
Crop residues and green manure Permitted 

Straw and other mulches Permitted 

Matter Produced Outside the Organic Farm Unit 

Blood meal, meat meal, bone meal and feather 
meal without preservative Restricted 

Preservatives 

Compost made from any carbon based residues 
(animal excrement including poultry). Restricted 

Farmyard manure, slurry, urine (preferably after Restricted 
control fermentation andor appropriate dilution) 
"factory" fanning sources not permitted. 

Fish and fish products without preservatives. Restricted 

Guano Restricted 

Human excrement Not allowed 

By-products from the food and textile industries of Restricted 
biodegradable material of microbial, plant or animal 
originwithout any synthetic additives. 

Peat without synthetic additives (prohibited for soil Permitted 
conditioning). 

Sawdust, wood shavings, wood provided it comes Permitted 
from untreated wood. 

Seaweed and seaweed products obtained by physical Restricted 
processes, extraction Aith water or aqueous acid andor 
alkaline solution. 

Sewage sludge and urban composts from separated Restricted 
sources which are monitored for contamination. 

Straw . Restricted 

Vermicasts 

Animal charcol 

Restricted 

Restricted 

28 Compost ~d spent mushroom and vermiculate substances. Restricted 



, Compost from organic household reference. Restricted National Norms 

Compost from plant residues. 

By products from oil palm, coconut and cocoa. 
(including empty fruit bunch, palm oil mill effluent 

I (pome), cocoapeat and empty cocoa pods). 

By products of industries processing ingredients from 
organic agriculture. / Minerals 

! Basic slag 

Calcareous and magnesium rock 

Calcified seaweed 

Calcium chloride 

Calcium carbonate of network origin (chalk, 
" limestone, gypsum and phosphate chalk). 

Mineral potassium with low chlorine content 
(e.g. sulphate of potash, kainite, sylvinite, patenkali). 

Natural phosphates (e.g. Rock phosphates). 

Pulverised rock 

Sodium chloride 

Permitted 

Restricted 

Restricted 

Restricted 

Restricted 

Permitted 

Permitted 

Permitted 

.. Restricted 

Restricted 

Restricted 

Permitted 

Trace elements (baron, In, Fe, Mn, Mo, Zn) Restricted 

Woodash from untreated wood Restricted 

Pottassium sulphate Restricted 

Magnesium sulphate (Epson salt) Permitted 

Gypsum (calcium sulphate) 

Stillage and stillage extract 

Aluminum calcium phosphate 

Sulphur 

Stone mill 

Clay (bentonite, perlite, zeolite) 

Microbiological Prepararations 

Bacterial preparations (biofertilizers) 

Biodynamic preparations 

Plant preparations and botanical extracts 

Vermiculate 

Peat 

Permitted 

Permitted 

Restricted 

Restricted 

Restricted 

Permitted 

Permitted 

Permitted 

Permitted 

Permitted 

Permitted 

"Factory" farming refers to industrial management systems that are heavily 
reliant on veterinary and feed inputs not permitted in organic agriculture. 
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Products for Plant Pest and Disease Control 

Certain products are allowed for use in organic agriculture for the control of 
pests and diseases in plant production. Many of these products are restricted 
for use in organic production. Such products should only be used when 
absolutely necessary and should be chosen taking the environmental impact 
into consideration. In this appendix "restricted means that the conditions and 
the procedure for use shall be set by the certification programme. 

I) Substances from Plant and Animal Origin 

Azadirachta indica [neem preparations (neem oil)] Restricted 

Preparation of rotenone from Derris elliptica, Restricted 
Lonchocarpus, Thephrosia spp. 

Gelatine Permitted 

Propolis Restricted 

Plant based extracts (e.g. neem, garlic, pongamia, etc.) Permitted 

Preparation on basis of pyrethrins extracted from Restricted 
Chrysanthemum cinerariaefolium, containing possibly 
a synergist pyrethrum cinerafolium. 

Preparation from Quassia amara Restricted 

Release of parasite predators of insect pests Restricted 

Preparation from Ryania species Restricted I 
Tobacco tea Not allowed 

Lecithin 

Casein 

Sea weeds, sea weed meal, sea weed extracts, 
E sea salt and salty water. 

\ Extract from mushroom (Shiitake fungus) Permitted 
1 

F Extract from Chlorella Permitted 

Fermented product from Aspergillus 

Natural acids (vinegar) 

11) Minerals 

Chloride of limelsoda 

Clay (e.g. bentonite, perlite, vermiculite, zeolite) 

Copper saltslinorganic salts (Bordeaux mix, copper 
hydroxide, copper oxychloride) used as a fungicide, 
maximum 8 kg per ha per year depending upon the 
crop and under the supervision of inspection and 
certification agency. 

Mineral powders (stone meal, silicates) 

Diatomaceous earth 



a Light mineral oils 

a Perrnanganate of potash 

Restricted 

Restricted 

National Norms 

a Lime sulphur (calcium polysulphide 

Silicates (sodium silicate, quartz) 

a Sodium bicarbonate 

a Sulphur (as a fungicide, acaricide, repellent) 

Restricted 

Restricted 

Permitted 

Restricted 

111) MicroorganismslBiocontrol Agents - 

I Viral preparations (e.g., Granulosis viruses, Nuclear Permitted 
polyhydrosis, viruses etc.). , 

I a Fungal preparations (e.g ., Trichoderma species etc.) Permitted 

Bacterial preparations (e.g., Bacillus species etc.) Permitted 

a Parasites, predators and sterilized insects." Permitted 

IV) Others 

a Carbon dioxide and nitrogen gas 

a Soft soap (potassium s6ap) 

Ethyl alcohol 

Restricted 

Permitted 

Not allowed 

I Homeopathic and Ayurvedic preparations Permitted 

a Herbal and biodynamic preparations 

V) Traps 

Permitted 

Physical methods (e.g., chromatic traps, mechanical Permitted 
traps, light traps, sticky traps and pheromones). 

Mulches, nets Permitted 
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Criteria for the Evaluation of Additional Inputs to Organic Agricult~,, 
Appendices 1 and 2 refer to products for fertilising of the soil and control of 
plant pest and diseases in organic agriculture. But there may well be other 
products which may be useful and appropriate for use in organic agriculture 
which may not fall under these headings. Appendix 3 outlines the procedure 
to evaluate other inputs into organic production. 

The following checklist should be used for amending the permitted substance 
list for fertilising the soil conditioning purposes: 

The material is essential for achieving or maintaining soil fertility or to 
fulfil specific nutrient requirements, for specific soil-conditioning and 
rotation purposes which cannot be satisfied by the practises outlined in 
Chapter 4 or of other products included in Appendix 1 

and 

The ingredients are of plant, animal, microbial or mineral origin which 
may undergo the following processes: 

physical (mechanical, thermal) I 
enzymatic 

microbial (composting, digestion) 
and 

Their use does not result in, or contribute to, unacceptable effects on, or 

contamination of, the environment, including soil organisms. 

Their use has no unacceptable effect on the quality and safety of the final 
product. 

The following checklist should be used for amending the permitted substance 
list for the purpose of plant disease or pest and weed control: 

The material is essential for the control of a harmful organism or a 
particular disease for which other biological, physical or plant breeding 
alternatives andlor effective management techniques are not available. 

and 

The substances (active compound) should be plant, animal, microbial or 
mineral origin whch may undergo the following processes: 

physical 

enzymatic 

microbial 
and 

Their use does not result in, or contribute to, unacceptable effects on, or 
contamination of, the environment. 

Nature identical products such as pheremones, which are chemically 
synthesised may be considered if the products are not available in suffiCient 
quantities in their natural f m ,  provided that the conditions for their use 
do not directly or indirectly contribute to contamination of the environment 
or the product. 
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When an input is to be evaluated it must first be investigated by certification 
programmes to see whether it fulfils the following six criteria. An input must 
fulfil all six requirements before it can be accepted as suitable for use in 
organic agriculture. Inputs should be evaluated regularly and weighed against 
alternatives. This process of regular evaluation should result in organic 
production becoming ever more friendly to humans, animals, environment and 
the ecosystem. 

1) Necessity 

The necessity of each input must be established. This will be investigated in 
the context in which the product will be used. Arguments to prove the necessity 
of an input may be drawn from such criteria as yield, product quality, 
environmental safety, ecological protection, landscape, human and animal 
welfare. 

The use of an input may be restricted to: 

Specific crops (especially perennial crops). 
Specific regions 

Specific conditions under which the input may be used 

2) Nature and Method of Production 

Nature 
The origin of the input should usually be (in order of preference): 

Organic - vegetative, animal, mikrobial 
Mineral 

Non-natural products which are chemically synthesised and identical to natural 
products may be used. 

When there is any choice, renewable inputs are preferred. The next best choice 
is inputs of mineral origin and the third choice is inputs which are chemically 
identical to natural products. There may be ecological, technical or economic 
arguments to take into consideration in the allowance of chemically identical 
inputs. 

Method of Production 

The ingredients of the inputs may undcrgo the following processes: 

Mechanical 
I 

I Physical 

Enzymatic 
I 

Action of micro-organisms 

Chemical (as an exception and restricted) 
, 
i Collection ' The collection of the raw materials comprising the input must not affect the 1 stability of the natural habitat nor affect the maintenance of any species within 
/ the collection area. 
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Environmental Safety 

The input must not be harmful or have a lasting negative impact on the 
environment. Nor should the input give rise to unacceptable pollution of surface 
or ground water, air or soil. All stages during processing, use and breakdown 
must be evaluated. 

The following characteristics of the input must be taken into account: 

Degradability 

All inputs must be degradable to their mineral form. 

Inputs with a high acute toxicity to non-target organisms should have a 
maximum shelf life of five days. Natural substances used as inputs which are 
not considered toxic do not need to be degradable within a limited time. 

Acute Toxicity to Non-target Organisms 

When inputs have a relatively high acute toxicity for non-target organisms, 
restrictions for their use is needed. Measures have to be taken to guarantee the 
survival of these non target organisms. Maximum amounts allowed for 
application may be set. When it is not possible to take adequate measures, the 
use of the input must not be allowed. 

Long-term Chronic Toxicity 

Inputs which accumulate in organisms or systems of organisms and inputs 
which have, or are suspected of having, mutagenic or carcinogenic properties 
must not be used. If there are any risks, sufficient measures have to be taken 
to reduce any risk to an acceptable level and to prevent long lasting negative 
environmental effects. 

Chemically Synthesised Products and Heavy Metals 

Inputs should not contain harmful amounts of man made chemicals (xenobiotic 
products). Chemically synthesised products may be accepted only if identical 
to the natural product. Mineral inputs should contain as few heavy metals as 
possible. Due to the lack of any alternative, and long-standing traditional use 
in organic agriculture, copper and copper salts are an exception for the time 
being. The use of copper in any form in organic agriculture must be seen, however, 
as temporary and use must be restricted with regard to environmental impact. 

4) Human Health and Quality 

Human Health 

Inputs must not be harmful to human health. All stages during processing, use 
and degradation must be taken into account. Measures must be taken to reduce 
any risks and standards set for inputs used in organic production. 

Product Quality 

Inputs must not have negative effects on the quality of the product, e.g., taste, 
appearance and quality. 

3; 



5 )  Ethical Aspects - Animal Welfare National Norms 

Inputs must not have a negative influence on the natural behaviour or physical 
functioning of animals kept at the farm. 

6) Socio Economic Aspects 

Consumers' perception: Inputs should not meet resistance or opposition of 
consumers of organic products. An input might be considered by consumers 
to be unsafe to the environment or human health, although this has not been 
scientifically proven. Inputs should not interfere with a general feeling or 
opinion about what is natural or organic, e.g., genetic engineering. 
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List of Approved Ingredients as Additives and Processing Aids Used in Processing 
of Organic Foods 

Intl Additive1 Used as Food Functions Limitation1 
Numbering Processing Aid Addi Proc. Category Note 
System tive Aid 
INS 170 Calcium * * GA Anticaking, acidity 

carbonate regulator, emulsifier. 
stabliser 

INS 220 Sulphur * * W Preservative Max. 
dioxide stabiliser 0.3 mgll 

INS 224 Potassium * * W 
metabisulphite 

INS 270 Lactic acid x * FV, W, Acidity regulator 
MP 

INS 290 Carbon- * * GA Carbonating agent, 
dioxide packing gas 

INS 296 Malic acid * - FV,MP Acidulent 

INS 300 Ascorbic acid * GA Antioxidant 

INS 306 Tocopheroles, * GA Antioxidant 
mixed natural 
concentrates 

INS 322 Lecithin * GA Antioxidant 
emulsifier, 
stabiliser 

INS 330 Citric acid * - FV, MP Acidity regulator 
Antioxidant 

W Restricted 1 
gmfl 

Food additives may contain carriers which shall be evaluated. 

INS 335 Sodium * - ME, MP Acidity regulator 
citrate Antioxidant 

INS 336 Potassium * - ME, MP Acidity regulator 
citrate Antioxidant 

INS 400 Aliginic acid * FV Emulsifier, 
Stabiliser, 

* thickener 
INS 401 Sodium 

alginate 

INS 402 Potassium * 
alginate 

INS 333 Calcium * - ME, MP Acidity regulator 
citrate Antioxidant 

INS 334 Tartaric acid * * W, MP Flour treatment, 

raising agent, 

INS 407 Sodium * * CO,CB emulsifier, 
antioxidant, 

INS 335 tartrate preservative 

INS 336 Potassium * * C, CO, 
tartrate CB 

phosphate 



-----------------.----------- 
INS 342 Pmon ium * - W -  0.3gmIl 1 

phosphate 

INS 406 Agar * - MP, F 

INS 407 Carrageenan * - MP, F Emulsifier. (Max.O.S%) 

INS 410 Locust bean gun * - MP, F Stabiliser, 

INS 412 Guar gum * - MP, F Thickner 

INS 413 Tragacanth gum * - GA Emulsifier, (Max.O.S%) 
Stabiliser, Thickner 

INS 414 Arabic gum * - MP, F 

INS 415 Xanthan gum * - F, FV, Emulsifier, (Max. 0.5%: 
CB Stabiliser, Thickner 

INS 416 Karaya gum * - MP, F 

INS 440 Pectin (Unmod- * - FV, F Emulsifier, 
ified form) CB Stabiliser, Thickner 

INS 500 Sodium * * CO, CB Acidity regulator, 
carbonate Stabiliser, Anticaking 

agent, Raising agent 

INS 501 Potassium * * C, CO, Acidity regulator, 
carbonate CB Stabiliser, For 

drying grapes 

INS 503 Ammonium * - C, CO, Acidity regulator, 
carbonate CB Stabiliser, Raising agent 

INS 504 Magnesium * - C. CO, Acidity regulator, 
carbonate CB Stabiliser 

INS 508 Potassium * - FV Stabiliser, 
chloride Thickner 

INS 509 Calcium * - ME, F, Coagulation, 
chloride FV, SO Firming agent 

INS 516 Calcium * * CB, SO Acidity regulator Restricted 
sulphate Stabiliser, Flour only in 

treatment, baker's 
coagulation agent yeast 

INS 517 Ammonium * W Encourage the Restricted 
Sulphate growth of yeasts to 0.3gmIl 



1. Organic Norms INS 513 Sulphuric acid * S pH adjustment of 
water in sugar 
production 

INS 551 Silicon * W, Gel or colloidal 
dioxide Dehydr- solution 

ated FV Anticaking 
Herbs & Agent 
Spices 

INS 553 Talc * GA Lubricant 0.5%-PFA 

INS 901 Beeswax * GA Releasing agent 

INS 903 Carnauba wax * GA Releasing agent 

Activated * GA Decolorizer 
carbon 

Bentonite * FV, W Filter aid, 
clarifying agent 

Casein * W Clarifying agent 

Diatomaceous * S, FV, Filter aid 
earth W 

Egg white * W Clarifying 
albumen agent 

Ethanol * GA Solvent 

Gelatine * MP, FV, Emulsifer, 
W Clarifying agent 

Isinglass * W Clarifying agent 

Kaolin * GA Filter aid, 
Extraction of 
propolis 

Perlite * GA Clarifying agent 

Preparations * S 
of bark 

Vegetable oils * GA Greasing, 
releasing agent 

Glycerol * Plant Restricted 
extracts 

Beet sugar * Restricted 

Natural * GA Coloring agent 
Colors 
Carotenoids 
Chlorophyll. 
Annatto 
Saffron 
Riboflaving 
(Lactoflavin) 
Cururnin, Caramel 
Canthaxanthin 

Key - List of abbreviations used in above tables: 
* Could be used as 
- Not used as: 
GA - Generally Unrestricted, MP - Milk Products, F - Fat products 
ME - Meat Products, C - Cereal Products, FV - Fruit/ Vegetable 
W - Wine, S - Sugar products 
CO - Confectionery, CB - Cakes and Biscuits, SO - Soybean products 



Flavouring Agents National Norms 

Volatile (essential) is produced by means of solvents such as oil, water, 
ethanol, carbon dioxide and mechanical and physical processes. 

Natural smoke flavour. 

I 
Use of natural flavouring preparations should be approved as per 
the national procedure to evaluate additives and processing aids based 
on Criteria for evaluation of additional inputs to organic agriculture 

. (Appendix 3). 

Preparations of Microorganisms 

Preparations of microorganisms accepted for use in food processing. 
Genetically modified organisms are excluded. 

Bakers yeast produced without bleaches and organic solvents. 

Preparations of Microorganisms and Enzymes 

These may be used as processing aids with approval based on the national 
procedure to Evaluate Additives and Pr~cessing Aids for Organic Food Products. 

Ingredients 

Drinking water, 

I Salts (with sodium chloride and potassium chloride as basic component 
generally used in food processing, and 

Minerals (including trace elements) and vitamins, fatty acids, amino acid 
and other nitrogenous compounds where their use is legally required or 
where severe dietary or nutritional deficiency can be demonstrated. 
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Criteria For The Evaluation Of Additives And Processing Aids For Organic 
Food Products 

Introduction 

List of additives, processing aids, flavoring agents and colors in organic food 
products are listed in Appendix 4. The following aspects and criteria should 
be used for evaluation of additives and processing aids in organic food products. 

1) Necessity 

Additives and processing aids may only be allowed in organic food products 
if each additive or processing aid is essential to the production wherein the 
authenticity of the product is respected and the product cannot be produced or 
preserved without them. 

2) Criteria for the Approval of Additives and Processing Aids 

The additives and processing aid may be used in the processing of organic 
foods. 

where: 

There are no other acceptable technologies available to process or preserve 
the organic product. 

The use of additives or processing aids which minimize physical or 
mechanical damage to the foodstuff as a substitute for other technologies 
which if used would result in such damage. 

The hygiene of the product cannot be guaranteed as effectively by other 
methods (such as a reduction in distribution time or improvement of 
storage facilities). 

Additives or processing aids do not compromise the authenticity of the 
product. 

The additives or processing aids do not confuse the customer by giving 
the impression that the final product is of higher quality than is justified 
by the quality of the raw material. This refers primarily but not exclusively, 
to coloring and flavoring agents. 

Additives and processing aids should not detract from the overall quality 
of the product. 

The additives, generally shall have 'GRAS' (Generally Regarded As Safe) 
status indicating that they are safe when used in accordance with good 
manufacturing practices. 

3) Step by Step Procedure for the use of Additives and Processing Aids 

a) Instead of using additives or processing aids, the preferred first choice is: 

Food grown under organic conditions which are used as a whole product 
or are processed in accordance with the FOAM basic standards, e.g., 
flour used as a thickening agent or vegetable oil as a releasing agent. 

Foods or raw materials of plant and animal origin which are produced 
40 , only by mechanical or simple physical procedures, e.g., salt. 



National Norms b) The second choice is: 

Substance isolated from food and produced physically or by enzymes, 
e.g., starch, tartrates, pectin. 

Purified products of raw materials of non-agricultural origin and 
microorganisms, e.g., acerola fruit extract, enzymes and 
microorganism preparations such as starter cultures. 

c) In organic food products the following categories of additives and 
processing aids are not allowed: 

"Nature identical" substances. 

Synthetic substances primarily judged as being unnatural or as a 
"new construction" of food compounds such as acetylated crosslinked 
starches (modified starches). 

Additives or processing aids produced by means of genetic engineering. 

Synthetic coloring and synthetic preservatives. 

Carriers and preservatives used in the preparation of additives and 
processing aids shall also be taken into consideration. 

4 1 
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Approved Additives for Manufacturing of Packaging Films for Packaging 
of Organic Foodstuffs 

Certain additives are allowed for use in manufacture of packaging films for 
packaging of foodstuffs. However, many of these are restricted for use in 
packaging of organic foodstuffs. Restricted means that the conditions and 
procedures for use shall be set by the accredited certification programme. 

The following are approved additives under restriction: 

Use of Plastics for Packaging of Organic Foodstuffs 

S1.No. Products Limitation 

1) 4,4'-Bis(2-benzoxazolyl)stilbene Restricted 

2) 9,9-Bis(methoxymethy1)fluorine Restricted 

3) Carbonic acid, copper salt Restricted 

4) Diethyleneglycol Restricted 

5) 2-(4,6-Diphenyl- 1,3,5-triazin-2-y1)-5- (hexy1oxy)phenol Restricted 

6) Ethylenediarninetetraacetic acid, copper salt Restricted 

7) 2-(2-Hydroxy-3,5-di-tert-butyl-phenyl-5-chlorobenzotriazo1e Restricted 

8) 2-Methyl-4-isothiazolin-3-one 

9) Phosphoric acid, trichlorocthylester 

Restricted 

Restricted 

acid, also end-capped with acetic acid or fatty acids 
C 10-C 18 or n-octanol andor n-decanol 

1 1) I ,  1,l -Trimethylolpropane Restricted , 

12) 3-hydroxybutanoic acid 3-hydro xypentanoic acid, Restricted 
copolymer 
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I List of Approved Feed Materials, Feed Additives and Processing Aids for I Animal Nutrition 

I 1) Feed Materials of Plant Origin 
Cereals grains, their products and by - products 

Oilseeds, oil fruits, their products and by - products 

Legume seed, their products and by - products 

Tuber roots, their products and by - products 

Other seeds and fruits 

Forages and roughages 

Molasses as a binding agent 

2) Feed Material of Animal Origin 

Milk and milk products 

Fish, other marine animals, their products and by - products 

3) Feed Material of Mineral Origin 

Sea salt, rock salt Restricted 

Sodium sulphate Restricted 

Sodium carbonate Restricted 

Sodium bicarbonate 

Sodium chloride 

Restricted 

Restricted 

Calcium carbonate 

Calcium lactate 

Calcium gluconate 

Restricted . 

Restricted 

Restricted 

Bone dicalcium phosphat precipitate 

Defluorinated dicalcium phosphate 

Defluorinated monocalcium phosphate 

Anhydrous magnesia 

Magnesium sulphate 

Magnesium chloride 

Magnesium carbonate 

4) Trace Elements 

Iron Feed additives 

Iodine Feed additives 

Cobalt Feed additives 

Manganese Feed additives 

Zinc Feed additives 

Molydenum Feed additives 

Selenium Feed additives 

Restricted 

Restricted 

Restricted 

Restricted 

Restricted 

Restricted 

Restricted 



Organic No- 5) Vitamins 

6) Enzymes 

7) Micro-organisms 

8) Preservatives for Silage 
E-336 Formic acid 

E-260 Acetic acid 

E-270 Lactic acid 

E-280 Propionic acid 

9) Binders, Anti-caking Agent and Coagulants 
E-551b Colloidal silica 

E-551c Kieselgur 

E-553 Sepiolite 

E-558 Bentonite 

E-559 Kaolinitic clays 

E-561 Vermiculite 

E-599 Perlite 

10) Processing Aids for Silage 
Sea salt 

Coarse rock salt 

Enzymes 

Yeasts 

Sugar 

Sugar beet pulp 

Cereal flour 

Molasses 

Lactic 
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Products Authorized for Cleaning and Disinfection of Livestock Buildings 
and Installations 

Potassium and sodium soap 

Water and steam 

Milk of lime 

Lime 

Quicklime 

Sodium hypochlorite (e.g. as liquid bleach) 

Caustic potash 

Hydrogen peroxide 

Natural essences of plants 

Citric, peracetic acid, formic, lactic, oxalic and acetic acid 

Alcohol 

Nitric acid (dairy equipment) 

Phosporic acid (dairy equipment) 

Formaldehyde 

Sodium carbonate 

National Norms 
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Mandatory Check to be Undertaken by the Accredited Inspection and 
Certification Agency during Inspection 

A) For Conversion to Organic Cultivation 

The conversion plan and the measures referred by the operator are to be 
checked by the inspector before approval by the Inspection and Certification 
Agency. Approval must be confirmed every year after the initiation of the 
conversion plan. 

The inspector should check that the above,conditions are met in the case of 
production of seeds, vegetative propagating material and transplants. 

For the production of perennial crop products (fruit growing, vines) the 
following should be checked for meeting the conditions for compliance: - 

Whether production area is a part of the conversion plan. 

To check that whether the last part of the area in the farm would be 
converted to organic production in the shortest possible period (not to 
exceed a maximum of 5 years). 

Appropriate measures are taken by the operator for the separation of the 
products obtained from organic and non-organic units. The conversion 
plan proposed by the operator should be signed with an undertaking that 
helshe shall perform all the operations, shall comply with para-3.5 of 
Section-3 and that in the event of infringements, will accept the sanctions 
enforced referred to in Section-4 of NPOP document. 

B) Plants and Plant Products at Production Site 

1 )  Should ensure that the operator shall inform in advance the Inspection 
and Certification Agency regarding harvest of every crop in the farm. 

2) Should also ensure that after completion of the harvesting process, 
the operator shall inform the Inspection and Certification Agency 
about the total quantity harvested on the units concerned. Any 
distinguishing features observed for demarcation of organic produce 
from non-organic produce (such as quality, colour, average weight, 
etc.) shall also be informed. 

3) In case an operator runs several production units in the same area, 
with non-organic crops or crop products, the inspector should also 
inspect the storage area of non-organic input products (such as 
fertilizers, plant protection products, seeds etc.). 

4) Whether the farms and storage units are separated from non-organic 
farms and non-organic storage un'ts. Processing and packaging units 
of organic products can be considered as part of the production unit, 
when processing and packaging activities take place at the production 

5) On suspicion of use of unauthorized products, samples for testing of 
products (products as well as inputs used) must be taken. 



National Norms C) For Collection of Wild Products 

1) When the registered operator's activity is limited to only collection 
of wild products, the Inspection and Certification Agency must take 
all the precautionary measures to ensure compliance with the 
provisions under MOP. 

2) The inspector should countercheck to ensure that the guarantees given 
by the producer meet the provisions referred at 3.2.8 Section-3, of 

3) Measures taken by the operator for compliance with NPOP must be 
checked and noted. 

D) Records/documentation 

1) The records /files maintained by the operator should be checked by 
the inspector to trace the origin, nature and quantities of all raw 
materials purchased. 

2) TO verify the application of all the inputs used are documented. 

3) Written or documentary receipts / accounts must be checked for the 
quantities and consignees of all agricultural products sold by the 
operator. (Quantities sold directly to the buyer should also be accounted 
on a daily basis by the operator). 

E) Inspection of Input Storage Units 
Storage area of organic inputs used in production should also be inspected and 
verified (allowedJrestricted as per annex- 1 and 2). 

F) Transportation 
1) Transportation units should be checked for confirming that the organic 

products are transported to other units, including wholesalers and 
retailers, in appropriate closed containers or packaging with a proper 
label as referred in para-3.5, Section-3. 

G) Inspection for Production of Agricultural Products and Processed 
Food Stuffs Composed of Plant Origin 

1) Undertaking from the operator to perform the operations in such a 
way as to comply with para-3.5 of Section - 3 and will accept, the 
enforcement of the measures referred to in para-8.2 section in the 
event of infringements. 

2) Check the facilities available for the processing, packaging and storage 
of agriculture products before and after the operations. 

3) Check whether the unit has separate areas within the premises for the 
storage of products, before and after the operations. 

4) ' Whether the operations must be carried out continuously until the 
complete run is over for organic products and are separated from 
similar operations performed for non-organic products (place and time 
of operators to be checked). 

5) To ensure that if such operations are not carried out frequently, the 
Inspection and Certification Agency shall be informed in advance, for 
a particular day and time. 47 



Organic Norms 6)  Samples for testing of products should be taken. However, they must be 
taken where the use of unauthorized products is suspected. Written 
documents must be checked for enabling the inspector to trace: 

the origin, nature and quantities of certified agricultural products 
delivered to the unit, 

nature, quantities and consignees of certified products left the unit, 

any other information, such as the origin, nature and quantities of 
ingredients, additives and manufacturing aids delivered to the unit, 

composition of processed products, and 

processed, packaged or stored non-organic products in the unit 
concerned. 

7) To check that measures taken by the operator for identification of organic 
products (lots) from non-organic products. 

8) To check that products are transported to other units, (including wholesalers 
and retailers) in appropriate packaging or closed containers to prevent 
contamination or substitution of non-organic products. 

b check that the products were checked for the label on the packaging 
or container by the operator and have been mentioned in the records. 

H) Inspection Report 

The report should give a full description of the farms 1 units, collection 
areas highlighting the storage, processing, production and packaging 
operations. 

The report should also mention the date and time of last application 
of inputs on the farm 1 unit or collection areas.(reference to the 
restricted I prohibited inputs in Annexe-1 and 2). 

The report should highlight conditions I sanctions any to be imposed 
for certification. 

In the event of suspicion of any infringement by the operator, the 
inspector should clearly mention in his report. 

The inspection report should be prepared after every visit by the 
inspector and should be countersigned by the responsible person of 
the unit inspected. 

4 8 
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Precautionary Measures to be taken during Inspection and Certification 
of Imported Agricultural Products/Processed Food Stuffs of Plant Origin 
(Mandatory requirement for the accredited Inspection and Certification 
Agencies -reference to section-4.) 

I) Imports of Plant Products and Processed Foodstuffs of Plant Origin 

1) When organic products are imported, the Inspec'tion and Certification 
Agency should inspect the following: 

I Visit the importers premises for present activities, products imported 
from various countries and the points of entry of the' product into 
India. 

Any other facilities the importer intends to use for the storage of the - 
imported organic products. ~. , . . 

Whether the importer has ensured that the products imported are 
produced in compliance with the national standards for organic 
production. 

Whether import operations are in compliance with the provisions in 
18.2, section 4 of NPOP. In the event of infringement, enforcement 
of the measures referred to in para-8.2, section of NPOP will apply. 

Storage facilities of the importer. 
. . 

The documents related to the import transaction should be audited 
for trace back of the products to the origin. The trace back checks 
would cover nature and quantity of the product concerned as well as 
transportation and distribution arrangements,. 

Inspection and transaction certificates of the exporting country, etc. 

1 Whether the products imported are kept separate from the other 
agricultural products andlor foodstuffs. 

Whether measures are taken to ensure identification of lots and to 
avoid mixing with products not obtained in accordance with the 
rules laid down in the NPOP. 

2) Samples for testing of substances may be taken. However, they must be 
taken where the use of unauthorized substances is suspected. An inspection 
report must be prepared after each visit, countersigned by the person 
responsible for the unit inspected. 

National Norms 

3) Products imported should be checked for appropriate packaging or 
containers to verify prevention of substitution of the content and that the 
packages are provided with identification of the exporter and with any 
other marks and numbers sewing to identify the lot with the inspection 
certificate. 



Organic Norms 4) Where the check creates any doubt as to the origin of the product from 
the exporting country or from an exporter in other country not acceptable 
under para18.2 section 4 or about the organic nature of the products, 
these may not allowed to be placed on the.Indian market, or further 
processed or packaged. Only after such doubt has been dispelled, the 
product shall be placed on the market or allowed to be further processed 
or packaged. 

5) Products may be transported to other units, including wholesalers and 
retailers, only in appropriate packaging or containers closed in a manner 
preventing substitution of the content and shall be labeled stating. 

The name and address of the importer of the product, or a statement 
which enables the receiving unit and the inspection body to identify 
unequivocally the importer of the product. 

The name of the product, including a reference to the organic 
production method under section 3 of NPOP. 

6)  The inspection certification body must make a full inspection at least 
once a year of the importer's premises, storage facility, etc. This should 
be followed by unannounced visits during any time of the year of 
certification. 
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bodies and for setting up organic programme in any country. IFOAM has 
constituted several committees to develop IBS and IAC. 

The IFOAM Standards Committee in c!ose co-operation and consultation with 
the IFOAM member organizations and other interested parties including farmer 
groups develops the IBS. The standards of products focuses on the norms to 
be flowed for nutrient management, pest, disease and weed management, 
processing, labeling, transport, animal husbandry etc. All the norms for the 

I ~roduct  related under different areas such as plant production, animal husbandry, 
wild collection, aquaculture and chain of custody. The IFOAM Basic Standards 
are presented as general principles, recommendations, basic standards, and 
derogations. 

IFOAM standards are based on the following principles: 

1) Ecological Principle 

Organic production should fit into and benefit from the nature's system. 
Dual goals should guide farm management decision-making: producing high 
aualitv. safe food in a manner that tends to preserve the integrity and stability 

1 of the biotic community, and builds, or at least sustains, the inherent 
productive capacity of the soil and biological resources used in the 
production' process. 

; Organic processing should, as much as possible, retain the integrity of the 
product so produced, Any deviation from this ideal, in production or processing, 
should only be allowed when there is clearly demonstrated need, and must not 
undermine the long-term goals of building soil productivity and producing 
nutritious safe food that consumers can buy and enjoy with confidence. 

2) Precautionary Principle 

Any material used in the production or processing of organic food must be 
proven safe. No materials will be allowed simply because they have not been 
proven unsafe or because benefits may appear to outweigh risks and 

I 
uncertainties. The burden of proof shall always be on the farrnerlprocessor 

1 wishing to use the material and contending it is safe. 

3) System Principle 

The acceptability of practices, processes and inputs in organic production I should beejudged on their impact on whole organism and the biological and 
ecological process that govern interactions within living system. Those that 
are found to contribute to the health of organisms and systems should then be 
evaluated in terms of their intrinsic properties independent of their use and 
impact on living system. 

Organic standards are not static. Depending upon the need as well as the 
conditions prevailing at the time, the standards setting process is carried out 
on a continuous basis. However, the basic principles remain same. I 

International Norms 

/ 2.2.1.2 IFOAM Accreditation Criteria (IAC) 

The IFOAM Accreditation Program is a service offered to certification bodies. 
IFOAM accreditation is awarded to certification bodies that use certification 



I 
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Organic ~ o k s  standards that meet the IFOAM Basic Standards. Secondly, the certification 
body itself must demonstrate compliance with the IFOAM Accreditation 
Criteria. 

Key players in the IFOAM Accreditation Programme are IFOAM, the 
International Organic Accreditation Service (IOAS) and the IFOAM Accredited 
Certification Bodies (ACBs). IFOAM accreditation is carried out under 
contract by the International Organic Accreditation Service Inc. (IOAS), a US 
based organization. IOAS accepts and reviews accreditation applications, 
conducts site evaluations, and grants IFOAM accreditation to compliant 
applicants. 

The Accredited Certification Bodies (ACBs) have implemented a Multilateral 
Agreement (MLA) amongst themselves. The MLA creates multilateral 
equivalence at the level of the Accreditation Criteria and the IFOAM Basic 
Standards. Implementation of the MLA streamlines certificate acceptance among 
the certification bodies, and thus, helps to support and ensure orderly market 
transactions and trade. As an initiative that is administered by the ACBs, the 
MLA also supports the objectives of the IFOAM Organic Guarantee System. 

IFOAM's mission is leading, uniting and assisting the organic movement in 
its full diversity. Its goal is to motivate worldwide adoption of ecologically, 
soclally and economically sound systems that are based on the principles of 
Organic Agriculture. Leading the organic movements worldwide, IFOAM 
implements the will of its broad based constituency - from farmers' 
organizations to multinational certification agencies, ensuring the credibility 
and longevity of organic agriculture as a means to ecological, economic, ind 
social sustainability. Uniting the organic world, FOAM provides platforms to 
stakeholders for a wide range of purposes. 

IFOAM organizes international conferences, committee meetings, and other 
forum for facilitating the ongoing and constructive dialogue on the future and 
status of organic agriculture. IFOAM also implements specific projects that 
facilitate the adoption of organic agriculture, particularly in developing 
countries. IFOAM also represents the organic agriculture movements at United 
Nations and other intergovernmental agencies. 

The detailed IFOAM norms are given in. the appendix. 

2.2.2 The Codex Alimentarius Norms 

The Codex Alimentarius (Latin word meaning Food law " 
or code) Commission was established in 1962 as a joint 
FAOtWHO intergovernmental body, with the objectives of 
protecting the consumer's health and facilitating 
international trade in food through harmonization of food 
standards on a worldwide basis. 

The Codex Alimentarius Commission is having over 170 members, yithin 
the framework of the Joint Food Standards Programme established by the 
Food and Agriculture Organization of the United Nations (FAO) and the World 
Health Organization (WHO). 



as IFOAM and the EU) and evolved guidelines for the production, processing, 
labeling and marketing of organically produced food products. The Codex 
commission first appointed the Plant Production norms in June 1991 and the 
Animal Production norms in July 2001. The requirements in these Codex 
Guidelines are in line with IFOAM Basic Standards. Codex standards are also 
considered as guidelines for setting standards. Harmonization of a country's 
standards with Codex and IFOAM helps in the acceptance of products all over 

I world. India's organic standards are in compliance with the Codex and IFOAM 
standards. Therefore, Indian standards are being recognized by European Union 
(EU), US and Switzerland. 

The Codex Committee on Food Labelling developed the Guidelines for the 
Production, Processing, Labelling and Marketing of Organically Produced Foods 
(GL 32 - 1999) in view of the growing production and international trade in 
organically produced foods with a view to facilitating trade and preventing 
misleading claims. The Guidelines are intended to facilitate the harmonization 
of requirements for organic products at the international level, and may also 
provide assistance to governments wishing to establish national regulations in 
this area. 

I 

The Codex guidelines for organically produced food are regularly reviewed at 
least every four years. 

According to the Codex, an organic production system is designed to: 

1) Enhance biological diversity within the whole system; 

2) Increase soil biological activity; 

3) Maintain long-term soil fertility; 

4) Recycle wastes of plant and animal origin in order to return nutrients to 
the land, thus minimizing the use of non-renewable resources; 

1 5 )  Rely on renewable resources in locally organized agricultural systems; 

6) Promote the healthy use of soil, water and air as well as minimize all 
forms of pollution thereto that may result from agricultural practices; 

7) Handle agricultural products with emphasis on careful processing methods 
in order to maintain the organic integrity and vital qualities of the product 

I at all' stages; 

8) Become established on any existing farm through a period of conversion, 
the appropriate length of which is determined by site-specific factors such 
as the history of the land, and type of crops and livestock to be produced. 

The codex Organic Standards are given in the Annexure. 

Check Your Progress Exercise 1 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

Question : A 

I 1) Generally formal standards either of .............. and .................... types. 55 
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As you have familiarised with EU, JAS and USDA norms on organic standards 
so far, now let us see the differences among these three: 

1) What is Organic Agriculture? 

Avoid synthetic pesticides and easily soluble mineral fertilizers. 

Protects the environment and promotes biodiversity. 1 : 
Produces healthy food 

Recycles nutrients 

Use locally adapted methods 

2) Soil Fertility and Plant Nutrition 

Soil fertility has to be conserved or improved 

Soil erosion must be avoided 

For annual crops, a wide crop rotation has to be used including 
leguminous crops to assure biological nitrogen fixation. 

For perennial crops, wherever possible legumes have to be planted in 
inter-row spaces. 

Type of Manure . I Allowed According to 

E ~ e ~ u l a t i o n  + JAS I NOP 
- - -  -- - - -- 

r ~ r o m  organic husbandry I Yes I only composted I 
- - -- 

r ~ r o r n  extensive conventional 1 I only composted 1 
From intensive conventional only cornposted only composted 
husbandry 

Nitrogenous and phosphatic fertilisers are not allowed, potassium 
chloride is allowed only by JAS. 

Rock phosphate, potassium sulphate, and single trace element 
fertilisers can be used, in case that soil or leaf analyses show 
deficiencies of the respective nutrient. 

Organic and inorganic fertilisation must not exceed crop requirements 

Lime (CaCO,) can and should be applied, when necessary. 

3) Crop Protection 

Synthetic herbicides, insecticides, and fungicides are not allowed. 

Pests and plant diseases must be prevented, using adapted species 
and resistant varieties, adequate crop rotations, , . and promoting natural 
enemies. 



After having taken these measures, only those natural or mineral International ~ o m s  

substances may be used, which are mentioned in annex I11 (EU- 
Regulation) and/or the national list (NOP); some of these substances 
can be applied only after approval by the certifier. 

NOP restricts not only the active substance, but also the inert 
ingredients of natural pesticides. 

I Weeds must be controlled by mechanical or thermal means, through 
adequate soil tillage and crop rotation suggested in all standards. 

[ 4) Seeds and Seedlings 
I 

Organic seeds and seedlings must be used wherever available. 
I 

For the use of conventional seeds or seedlings, the farmer must prove 
that organic seeds of the respective variety are not available, and in 
the case of the EU-Regulation, must ask for a special authorisation 
from the certifier before planting. 

I 
Seedlings for annual crops (mainly vegetables) may not be purchased 
from conventional nurseries. 

Seeds with chemical dressing may not be used, except for countries, 
where state law prescribes chemical seed treatment for phytosanitary 
reasons. 

5) Conversion Period 

A conventional farm has to undergo a conversion period, before products 
can be sold as organic. During the conversion time, all rules of organic 
production have to be kept, according to: 

EU Regulation + JAS - NOP 

Annual Crops Two years untjl planting Three years until harvest 

Perennial Crops Three years until harvest Three years until harvest 

Beginning of When a contract with the When the farmer decides 
Conversion Period certifier is signed, or the to start producing organic 

1" inspection takes place 

External Control Required The farmer can record 
During Conversion organic management h i d  

herself; records must be 
detailed and complete 

Exceptions In case of sufficient proofs for non use of chemical 
fertilisers and pesticides during the previous years, 
conversion period can be reduced. 

Sale of Products From second year of Must be sold as 
During Conversion conversion on, products conventional. 

can be labelled as "in 
conversion to organic 
farming" 



Organic Norms 6) ,Cross Contamination 

NOP and JAS require explicitly that buffer zones are established 
between o;gnic and conventional fields. 

7) Biodiversity 
Organic standards require soil fertility conservation and promotion of 
natural enemies. It is believed that these conditions can't be met on 
huge monocrop fields. For this reason, it is recommended to establish 
a maximum field size of 20 to 40 ha for annual crops, according to 
erosion risk. Bigger fields must be subdivided by hedgerows. 

8) Records 
Before the first inspection takes place, the farmer has to present an 
organic management plan to the certifier; this plan has to be updated 
annually. 

A farm diary must be kept, recording the main activities on each plot. 

Invoices for purchase of fertilisers, pesticides, seeds, etc., must be filed. 

Harvested quantities must be recorded for each crop. 

The farm needs at least a simple system of book keeping for sales of 
organic products. 

In addition, JAS requires "grading" records: before selling products 
with the JAS logo, the producer has to double-check and record 
fulfilment of J,AS standards. 

9) Knowledge 

The farmer has to keep a copy of the respective standard$ and should 
study them. 

The farmer needs an adequate level of knowledge on organic farming 
rules and technologies. 

2.7 PRIVATE CERTIFICATION IN SOME 
COUNTRIES 

Farmers' associations in different countries have developed organic standards 
before the local governmental legislation. The consumers in such countries 
recdgnize and accept the products certified by these associations. These 
associations are recognized and accredited under the respective governments, 
but their standards are above the government's standards. 

Now let us see some of the private certifying agencies of different countries 
other than India : 

1) Bio Suisse is an umbrella association of organic farming B ( 4 
. organizations and farms based in Switzerland. According to 

their website, 11% of Swiss farming lands comply with Bio 

organic agriculture products that are designed for the Swiss 

0 Suisse standards. Bio Suisse organic standards apply to U ,  

market. The farmed freshwater finfish has been included in the standard 
since 2001 and also certifying the other fish species such as carp, char, 

60 trout, and perch. 
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The lack of knowledge of international rules, regulations and standards relating 
to organic food production, inadequate number of certifying agencies, 
unrecognized "greenlsafe food " marketing system and less number of retailing 
channels are preventing farmers from exploiting the advantages of organics in 
export market. Any farmer venturing in the world market needs to understand 
the different international norms for the production, processing and labeling 
of organic food products. These norms have been accepted world wide and if 

international standards. That's why these standards are referred as 'standards 

international norms for organic food products, he/she will not have any problem 
in the global market to bring their organic food products. 

, or person is competent to carry out specific 
tasks. In a certification system, an 
accreditation body will accredit - or, in 
simpler language, approve - a certification 
body as competent to carry out certification. 

Certification : A procedure through which recognized (or 
accredited) certification bodies provide 
written or equivalent assurance that a 
product conforms to certain principles, 
criteria or standards. It can be broken down 
into four broad categories based on who 
produces the guidelines and conducts the 
monitoring. 

First Party Certification : A single company develops its own rules, 
analyzes its performance, and reports on its 
compliance. 

I. Second Party Certification : An industry or trade association fashions 
its own code of conduct and implements 
reporting mechanisms. This can be either 
voluntary or required for membership. 
Performance can be disclosed either for 
individual companies or for larger units of 
industry (e.g. type of product, country, 
global, etc.). 

Third Party Certification : An external, independent group, sometimes 
a non-governmental organization (NGO), is 
involved in creating and developing rules 
and compliance methods and measures for 
a particular firm or industry. 6 3 



Organic Norms Fourth Party Certification : 

Certification Body 

Certification Systems 

Chain of Custody 

Certification Criteria 

Derogations 

Fair Trade 

This form of certification involves 
governmental or multi-national agencies. The 
UN Global Compact, for instance, lists 
environmental, labour, and human rights 
principles for companies to f,ollow. 
Corporations are required to submit on-line 
updates for others to scrutinize. 

It is a body that is responsible for verifying 
that a product sold or labelled as a certified 
product is produced, processed, prepared, 
handled, and traded according to the 
certification standards. Certification bodies 
should be impartial third parties with necessary 
technical competence in certification. 

are generally comprised of two key components: 

A set of principles (usually in the form of 
a code of conduct), criteria, standards and 
guidelines, against which a product is 
certified, and 

A reporting or monitoring mechanism that 
assures the product has been produced 
according to the certification principles. 

It is also called traceability. Tt is the channel 
through which certified products move from 
the production unit through processing, 
storage, and distribution. The chain of custody 
system should provide credible assurance that 
all certified products are derived from certified 
production systems. 

It is the criteria on which certification is 
conducted. They should be precise, objective 
and verifiable. 

These are the exceptions made to specific 
sections of the Basic Standards that may only 
be applied under clearly defined conditions. 
Derogations are presented in italic text. 

The green marketing, green label is a seal or 
label which shows that a certified product 
has been designed to do less harm to the 
environment than similar but un-labelled 
products. 

This is also known as Ethical labeling and is 
a certification or labeling scheme designed 
for products that meet more social and 
economic (rather than environmental) 



principles of fair and ethical trade. Fair trade International Pu'orms 

is, however, linked to environmental aspects 
of resource management and some of the 
social issues associated with environmental 
certification. 

Good Aquaculture : It is a farm management practice and 
Practice(GAP) guideline prepared to minimize the potential 

for farm-raised fishery products to be 
contaminated with pathogens, chemicals, filth, 
and unapproved or misused animal drugs. 
GAP can be defined as those practices 
necessary to produce high-quality products 
conforming to food safety requirements. 

Technical Guidelines : These are documents that provide (technical) 
guidance on implementation of Codes of 
Conduct, Codes of Practice, certification 
principles, criteria and standards. 

Label : This is a piece of paper or other material 
which gives consumers information about the 
object to which it is fixed. It usually 
accompanies food, or is displayed near food, 
including that for the purpose of promoting 
its sale or disposal. There are numerous 
private label schemes established by producers 
and retailers. These vary in nature but usually 
try to convince consumers via an attached 
logo or label that the product meets certain 
standards. 

Organic Labeling : It signifies that the product have been 
produced following standards for organic 
production. 

Standards : It is a set of rule, regulation, or procedure 

expressed as measurements that can be used 
to show overall uerformance (results) toward 

performance to measure whether a product 
can be certified. 

Transparency : It refers to publicly disclosed process in which 
a certification system is developed and 
operated. Consumers and other stakeholder 
confidence in certification are increased 
through transparency of the certification 
system and processes. 
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2.12 MODEL ANSWERS 

- - - - - - - - - - - 

Check Your Progress Exercise 1 

Answers A 

1) Voluntary and Legislated. 

2) IFOAM Basic Standards and the IFOAM Accreditation Criteria for 
Certification of Organic Production and Processing. 

3) Grown, produced, processed and handled. 4 
4) Biennially 

5) Food law 

Answers B 

1) This because it provide a framework for certification bodies and standard 
setting organization in any country to develop their own certification 
standards and use it for domestic certification. In doing so the certification 
bodies and standard committee take into account specific local conditions 
and provide more specific requirements than the IFOAM Basic Standards. 
These guidelines are well defined to give information to the consumers 
the nature of organic food production and prevent claims that could mislead 
them about the quality of the product or the way it was produced. 

2) In June 1999 first the plant production and in July 2001 the animal 
production was approved by the Codex Commission. 



Check Your Progress Exercise 2 

Answers A 

1 )  NOP 

2)  The labeling of plant products as organic. 

3) EU Regulation 1804199, 

4) 95 percent of the ingredients are organic products. 

5) Japan Agriculture Standards. 

Check Your Progress Exercise 3 

Answers 1 

a) Bio.Suisse based in Switzerland. 

b) KRAV (Sweden) 

c) Naturland (Germany) 

d) Soil Association in the UK. 

e) Demeter (Germany) 

Answers 2 The Differences are as follow 

When a contract with When the farmer decides 

During Conversion organic management him, 
herself. records must be 

rtilisers and pesticides during the previous years, 

During Conversion conversion on, products conventional. 
can be labelled as "in 
conversion to organic 
farming'' 
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IFOAM Standards for Organic Production and Processing 1 

1 The Principal Aims of' Organic Production and Processing I 
2 Organic Ecosystems I 

2.1 Ecosystem Management 

2.2 Soil and Water Conservation 

2.3 Genetic Engineering 

2.4 Wild Harvested Products and Common/public Land Management 

3 General Requirements for Conversion 

3.1 Conversion Requirements 

3.2 Split Production and Parallel Production 

3.3 Maintenance of Organic Management 

4 Crop Production 

4.1 Choice of Crops and Varieties 

4.2 Length of Conversion Period (Plant Production) 

4.3 Diversity in Crop Production 

4.4 Soil Fertility and Fertilization 

4.5 Pest, Disease, Weed and Growth Management 

4.6 Avoiding Contamination 

5 Animal Husbandry 

5.1 Animal Management 

5.2 Length of Conversion Period 

5.3 Animals Sources/Origin 

5.4 Breeds and Breeding 
5.5 Mutilations 

5.6 Animal Nutrition 

5.7 Veterinary Medicine 

5.8 Husbandry Management Practices, Transport and Identification of 
Livestock Products 

5.9 Livestock Manure 

5.10 Free Range Areas and Livestock Housing 

5.1 1 Bee Keeping 

6 Processing and Handling 

6.1 General 
6.2 Ingredients 

6.3 Processing Methods 

6.4 Pest and Disease Control 1 
6.5 Packaging 1 

4 
7 Labeling I 

! 

8 Social Justice i 

9 General Requirements 

9.1 Contract 

9.2 Documentation and Inspection 



Appendix 1. Fertilizers and soil conditioners 

Appendix 2. Products allowed for plant protection in organic agriculture 

A) Insecticides and acaricides 

B) Fungicide 

Appendix 3. 

A) Feed materials 
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B) Feed additives, certain substances used in animal nutrition and 
processing aids used in feeding stuffs 

C) Products authorized for cleaning and disinfection of livestock 
buildings and installations (e.g. equipment and utensils) 

I D) Other products 

Appendix 4. Minimum surface areas indoors and outdoors and other 
characteristics of housing in the different species and types of 
production 

I Appendix 5. List of approved additives and processing aids 

I A) Food additives, including carriers 
I 
I B) Processing aids and other products which may be used for 
I 
I processing 
I 
j 1) THE PRINCIPAL AIMS OF ORGANIC PRODUCTION 
I AND PROCESSING 
r 

i Organic Production and Processing is based on a number of principles 
and ideas. All are important and this list. does not seek to establish any 
priority of importance. The principles include: 

To produce sufficient quantities of high quality food, fiber and other 
products. 

To work compatibly with natural cycles and living systems through the 
soil, plants and animals in the entire production system. 

To recognize the wider social and ecological impact of and within the 
organic production and processing system. 

To maintain and increase long-term fertility and biological activity of 
soils using locally adapted cultural, biological and mechanical methods 
as opposed to reliance on inputs. 

To maintain and encourage agricultural and natural biodiversity on the 
farm and surrounds through the use of sustainable production systems 
and the protection of plant and wildlife habitats. 

To maintain and conserve genetic diversity through attention to on-farm 
management of genetic resources. 

To promote the responsible use and conservation of water and all life 
therein. 

To use, as far as possible, renewable resources in production and processing 
svstems and avoid ~ollution and waste. 



Organic ~ o r m s  To foster local and regional production and distribution. 

To create a harmonious balance between crop production and animal 
husbandry. 

To provide living conditions that allow animals to express the basic aspects 
of their innate behavior. 

To utilize biodegradable, recyclable and recycled packaging materials. I 

To provide everyone involved in organic farming and processing with a 
quality of life that satisfies their basic needs, within a safe, secure and 
healthy working environment. 

To support the establishment of an entire production, processing and ' 

distribution chain which is both socially just and ecologically responsible. 

To recognize the importance of, and protect and learn from, indigenous 
knowledge and traditional farming systems. 

2.1 Ecosystem Management 

General Principle 

Organic farming benefits the quality of ecosystems. 

Standards 

2.1.1 Operators shall take measures to maintain and improve landscape and 
enhance biodiversity quality. 

2.1.2 Clearing of primary ecosystems is prohibited. 

2.2 Soil and Water Conservation 

General Principle 

Organic farming methods conserve and grow soil, maintain water quality and 
use water efficiently and responsibly. 

Standards 

2.2.1 All operators shall take defined and appropriate measures to prevent 
erosion. 

2.2.2 Land preparation by burning vegetation shall be restricted to the 
minimum. 

2.2.3 Crop production, processing and handling systems shall return nutrients, 
organic matter and other resources .removed from the soil through 
harvesting by the recycling, regeneration and addition of organic 
materials and nutrients. 

2.2.4 Grazing management shall not degrade land or pollute water resources. 

2.2.5 Relevant measures shall be taken to prevent or remedy soil and water 
salinisation. 

2.2.6 Operators shall not deplete nor excessively exploit water resources, 
and shall seek to preserve water quality. They shall where possible 
recycle rainwater and monitor water extraction. 



International Norms 2.3 Genetic Engineering 

General Principles 

Genetic engineering is excluded from organic production and processing. 

2.3.1 The deliberate use or negligent introduction of genetically engineered 
organisms or their derivatives to organic farming systems or products 
is prohibited. This shall include animals, seed, propagation material, 
and farm inputs such as fertilizers, soil conditioners, vaccines or crop 
protection materials. 

2.3.2 The use of genetically engineered organisms or their derivatives is 
prohibited. This shall include animals, seed and farm inputs such as 
fertilizers, soil conditioners, vaccines or crop protection materials. 

2.3.3 The use of genetically engineered seeds, pollen, transgene plants or 
plant material is .not allowed. 

2.3.4 Organic processed products shall not use ingredients, additives or 
processing aids derived from GMOs. 

2.3.5 In case it is suspected that products had been produced by genetic 
engineering inputs, processing aids and ingredients shall be traced 
back one step in the biological chain to the direct source organism 
*(see definition) from which they are produced to verify that they are 
not derived from GMOs. 

2.3.6 Contamination of organic product by GMOs that results from 
circumstances beyond the control of the operator may alter the organic 
status of the operation and, or product. 

2.3.7 On farms with split (including parallel) production the use of genetically 
engineered organisms is not permitted in any production activity on 
the f m .  

2.4 Wild Harvested Products and Comrnon/Public Land Management 

General Principle 
Organic management sustains and prevents degradation of common biotic and 
abiotic resources, including areas used for rangeland, fisheries, forests, and 
forage for bees, as well as neighboring land, air, and water. 

Standards 

2.4.1 Wild harvested products shall only be certified organic if they are 
derived from a stable and sustainable growing environment. The people 
who harvest, gather, or wildcraft shall not take any products at a rate 
that exceeds the sustainable yield of the ecosystem, or threaten the 
existence of plant, fungal or animal species, including those not directly 

2.4.2 Operators shall harvest products only from a clearly defined area where 
prohibited substances have not been applied. 

7 1 



Organic Norms 2.4.3 The collection or harvest area shall be at an appropriate distance from 
conventional farming, pollution and contamination. 

2.4.4 The operator who manages the harvesting or gathering of common 
resource products shall be familiar with the defined collectinrr area. 

3.1 Conversion Requirements 

General Principle 
Organic agriculture develops a viable and sustainable agro-ecosystem, by 1 
working compatibly with natural living systems and cycles. 

Standards 

3.1.1 There shall be a period of organic management, meeting all the 
requirements of these standards, before the resulting product may be 
considered as organic. 

3.1.2 The time needed for conversion is two full calendar years. At the 
beginning, conversion carries the written obligation of the farmer to 
adhere closely to organic standards. Full certification will follow from 
the third year after the conversion started, beginning with the summer 
feeding period in the case of animal products. 

3.1.3 A full conversion period is not required where de facto full standards 
requirements have been met for several years and where this can be 
verified through numerous means and sources. In such cases inspection 
shall be carried out with a reasonable time interval before the first 
harvest. 

General Principle 
The whole farm, including livestock, is converted to organic management 
practices according to the standards over a period of time. 

Standards 

3.2.1 The operator should convert the whole farm and the conversion plan 
should include the steps and approximate timeframe for the whole 
farm conversion. If the whole farmis not converted (split production) 
the organic and conventional parts of the farm shall be clearly and 
continuously separate and this shall be verified by inspection. 

For part conversion at least the following provisions shall be met: 1 
Appropriate storage shall exist to ensure separate handling (no prohibited 
inputs stored within the organic farm including buildings); 

The documentation regarding the production shall be well managed and 
make clear distinctions between certified and not certified production; 

Accurate production estimates shall be available; 

Simultaneous production of conventional, in conversion andor organic 
crops or animal products that cannot be clearly distinguished from each 1 
other is not allowed unless permission by certifying agency had been 

7 2 granted; and 
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and the respective documentation and shall have the right to inspect the 
whole system where appropriate to ensure a clear separation. 

3.2.2 Simultaneous production of the same organic and non-organic crops or 
animal products (parallel production) is only permitted with prior 
approval of certifying agency and where there is sufficient distance 
between the conventional and .organic production and the production 
is undertaken in a way that allows clear and continuous separation of 
all product claimed as certified or certifiable as organic. 

3.3 Maintenance of Organic Management 

I General Principle 
Organic production systems require an ongoing commitment to organic 
production practices. 

Standards 

3.3.1 The operator shall demonstrate that a production system does not rely 
upon. continuous switching between organic and conventional 
management. 

4.1 Choice of Crops and Varieties 

General Principle 
I 

Species and varieties cultivated in organic agriculture systems are selected for 
I adaptability to the local soil and climatic conditions and tolerance to pests and t 
t diseases. 
r 
I 
i Standards 

4.1.1 Organic seed and plant materials of appropriate varieties and quality 
shall be used. When they are not commercially available, certifying 
agency will set time limits for the use of non-organic seed and plant 
material. 

4.1.2 When organic seed and plant materials are not available, conventional 
materials may be used provided that they have not been treated with 
pesticides not otherwise permitted by these standards. Locally produced 
seeds shall have preference. 

Where untreated conventional seeds and plant materials are not 
available, chemically treated seed and plani material may only be used 

I if no adequate untreated species are available and with prior permission 
of certifying agency . Permission for treated seeds shall only be granted 
by certifying agency for specified time. 

4.2 Length of Conversion Period (Plant Production) 

General Principle 

A conversion period enables the establishment of an organic management 
system and builds soil fertility. 
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4.2.1 In the first year of conversion, after certification (For eg 1" of May at 
the earliest), all crop-products of cultures sowed after the 1" of January 
may be marketed under the certifying agency in-conversion-label. 
Cultures sowed before the 1" of January may be marketed with the 
certifying agency in-conversion label, if the producer has registered for 
organic f@ng before the sowing date and has confirmed in writing 
that the culture in question has been cultivated from the date of sowing 
according to the standards of organic farming. 

4.2.2 Fodder harvested in the first vear of conversion (forage cereals. Lucerne 

fodder, independently -of other standards.  odder from the own farm 
harvested in the year before the conversion is considered to be non- 
organic fodder, except for roughage after 1" of May of the conversion 
year. 

4.2.3 Crop-products from perennial crops may be marketed under the 
certifying agency in-conversion-label after certification (la of May) of 
the first conversion year. - 

4.3 Diversity in Crop Production 

General Principle 
Soil and soil management is the foundation of organic production. Organic 
growing systems are soil based, care for the soil and surrounding ecosystems 
and provide support for a diversity of species, while encouraging nutrient 
cycling and mitigating soil and nutrient losses. 

Standards 

4.3.1 Diversity in plant production and activity shall be assuied by minimum 
crop rotation requirements and/or variety of plantings. Minimum rotation 
practices for annual crops shall be established unless the operator 
demonstrates diversity in plant production by other means. Operators 
are required to manage pressure from insects, weeds, 'diseases and 
other pests, while maintaining or increasing soil organic matter, fertility, 1 . 
microbial activity and general soil health. 

4.3.2 Perennial corps should bear a complete vegetation cover all year round. 
Where this is not a~olicable due to insufficient humiditv ~ a r t l v  I 
a period of up to 4 months per year. The vegetation cover must comprise 1 
a diversity of species and be sustained so that a rich flora and fauna 
is encouraged. 1 

4.4 Soil Fertility and Fertilization 

General Principle 
Organic farming returns microbial plant or animal material to the soil to 
increase or at least maintain its fertility and biological activity. 

Standards 
4.4.1 Material of microbial, plant or animal origin shall form the basis of the 

fertility program. 



Nutrients and fertility products shall be applied in a way that protects 
soil, water, and biodiversity. 
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Material applied to the land or crop shall be in accordance with 
Appendix 1. 

Manures containing human excrement (faeces and urine) are prohibited. 

Mineral fertilizers shall only be used in a program addressing long- 
term fertility needs together with other techniques such as organic 
matter additions, green manures, rotations and nitrogen fixation by 
plants. Mineral fertilizers shall be applied in the form in which they 
are naturally composed and extracted and shall not be rendered more 
soluble by chemical treatment, other than addition of water and mixing 
with other naturally occurring, permitted inputs. . 

Under exceptional circumstances, and after consideration of all relevant 
information the certifying agency may grant exception to this 
requirement. These exceptions shall not apply to mineral fertilizers 
containing nitrogen. 

Chilean Ntrate and all synthetic nitrogenous fertilizers, including urea, 
are prohibited. 

General Principle 
O~ganic farming systems' apply biological and cultural means to prevent 
unacceptable losses from pests, diseases and weeds. They use crops and varieties 
that are well-adapted to the environment and a balanced fertility program to 
maintain fertile soils with high biological activity. locally ada~ted rotations, 

Growth and development should take place in a natural manner. 

Standards 
4.5.1 All organic production systems should protect all the elements of agro- 

eco-systems and prevent from high intensity of pests, weeds and diseases 
under normal circumstances. 

4.5.2 Pest, disease and weed management products that are prepared at the 
farm from local plants, animals and micro-organisms, are permitted 
when the measures in 4.5.1. are not sufficient. 

4.5.3 Physical methods for pest, disease and weed management are permitted, 
including the application of heat. 

Thermal sterilization of soils and substrates is permitted. In green 
houses flat steaming is allowed up to 10 cm. Deeply steaming or 

I outdoor steaming is prohibited. Any solar energy technique is accepted. 

4.5.4 Any input applied for plant pest, disease, weed, or growth management 
shall appear in Appendix 2 subject to the limitations of that Appendix. 

I 4.5.5 Any formulated input shall have only active ingredients in Appendix 2. 1 
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General Principle 
All relevant measures are taken to ensure that organic soil and food is protected 
from contamination. 

Standards 

4.6.1 The operator shall employ measures including barriers and buffer zones 
to avoid potential contamination and limit contaminants in organic 
products. 

4.6.2 In case of a reasonable suspicion of contamination the certifying agency 
will ensure that an analysis of the relevant products and possible sources 
of pollution (soil, water, air and inputs) is undertaken to determine the 
level of contamination and shall make the appropriate responses, such 
as detection of contamination* sources, considering background 
contamination and other relevant factors. 

4.6.3 For synthetic structure coverings, mulches, fleeces, insect netting and 
silage wrapping, only products based on polyethylene and polypropylene 
or other polycarbonates are permitted. These shall be removed from 
the soil after use and shall not be burned on the farmland. 

4.6.4 All equipment from conventional farming systems shall be thoroughly 
cleaned of potentially contaminating materials before being used on 
organically managed areas. 

5) ANIMAL HUSBANDRY 

5.1 Animal Management 

General Principle 
Organic livestock husbandry is based on the harmonious relationship between 
land, plants and livestock. Livestock production forms an integral part of 
many agricultural holdings practicing organic farming. By utilising renewable 
natural resources (livestock manure, legumes and fodder crops), the cropping/ 
stock farming system and the pasturage systems allow soil fertility to be 
maintained and iniproved in the long term and contributes to the development 
of sustainable agriculture. 

Standards 

5.1.1 The operator shall ensure that the environment, the facilities, stocking 
, density and flockherd size provides for the behavioral needs of the 

animals and provides for: 

Sufficient free movement and opportunity to express normal patterns 
of behavior; 
Sufficient fresh air, water, feed and natural daylight to satisfy the 
needs of the animals; 
Access to resting areas, shelter and protection from sunlight, 
temperature, rain, mud and wind adequate to reduce animal stress; 
The maintenance of social structures by ensuring that herd animals 
are not kept in isolation from other animals of the same species; and 
Construction materials and production equipment that do not 

7 6 significantly harm human or animal health. 
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production. Operators may isolate male animals, sick animals and those about 
to give birth. 

5.1.2 Housing conditions shall ensure: 

Ample access to fresh water and feed according to the needs of the 
animals. 

Animals have sufficient space to stand naturally, lie down easily, 
turn around, groom themselves and assume all natural postures and 
movements such as stretching, and wing flapping. 

Where animals q u i r e  bedding, adequate natural materials are provided. 

That construction provides for insulation, heating, cooling and 
ventilation of the building, that permits air circulation, dust levels, 
temperature, relative air humidity, and gas concentrations to within 
levels that are not harrnful to the livestock. 

That poultry, rabbits and pigs shall not be kept in cages. 

Landless animal husbandry systems are prohibited. 

All animals shall have access to pasture or .an open-air exercise area 
or run, whenever the physiological condition of the animal, the weather 
and the state of the ground permit. Such areas may be partially covered. 

Animals may be temporarily confined because of inclement weather or 
absences of pasture due to temporary or seasonal conditions. Animals 
may be fed with carried fresh fodder where this is a more sustainable 
way to use land resources than grazing. Animal welfare shall not be 
compromised. 

Organic stockfarming is a land-related activity. The number of animals 
per unit of area must be limited to ensure integrated management of 
livestock and crop production on the production unit, so minimising 
any form of pollution, in particular of the soil and of surface and 
ground water. 

The number of livestock must be closely related to the area available 
in order to avoid problems of over-grazing and erosion and to allow 
for the preading of livestock manure so that any adverse effect on the 
environment can be avoided. 

The stables shall have sufficient natural light. If artificial light is used 
to prolong natural day light a minimum of eight hours for night's rest 
of the animals shall be provided. 

In organic stockfarming, all livestock on one and the same production 
unit must be reared in accordance with the rules laid down in these 
Standards. 

However, livestock not reared in accordance with the provisions of 
these Standards may be present on the holding provided they are reared 
on units where the buildings and parcels are separated clearly from the 
units producing in accordance with the rules of these Standards, and 

a different species is involved. 



Organic N O ~ S  5.1.8 Livestock not reared in accordance with the provisions of this 
Regulation can use ( for a limited period of time each year) the pasturage 
of units complying with these Standards, provided that such animals 
come from extensive husbandry and provided that other animals which 
are subject to the requirements of these Standards are not present on 
this pasturage at the same time. This must be authorized beforehand 
by the inspection authority or body. 

5.1.9 Animals reared in accordance with the provisions of these Standards 
may be grazed on common land, providing that: 

a) the land has not been treated with products other than those allowed 
for in Appendices I and Ill of these Standards, for at least three years; 

b) any animals which use the land concerned ( which are not subject 
to the requirements of these Standards) are derived from extensive 
production; or, for other species not coming from the extensive 
production, the number of animals per ha corresponding to 170 kg 
of Nitrogen per yearhectare; and 

c) any livestock products produced by animals reared in accordance 
with the provisions of these Standards, whilst using this land, shall 
not be regarded as being from organic-production, unless adequate 
segregation from other animals not complying with the requirements 
of these Standards, can be proved to the satisfaction of the 
inspection authority or body. 

5.1.10 Where livestock are reared in groups, the size of the group must depend 
upon their stage of development and the behavioural needs of the 
species concerned. The keeping of livestock in conditions, or on a diet, 
which may encourage anaemia, is prohibited. 

5.2 Length of Conversion Period 

General Principle 
The establishment of organic animal husbandry requires an interim period, the 
conversion period. 

Animal husbandry systems that change from conventional to organic production 
require a conversion period to develop natural behavior, immunity and metabolic 
functions. 

Standards 

5.2.1 Animal products may be sold as "product of organic agriculture" only 
after the land and animals have all met the appropriate established 
conversion requirements. 

5.2.2 Conversion of land associated with organic livestock production. 

Where a production unit is converted, the whole area of the unit used 
for animal feed must comply with the rules on organic farming, using 
the conversion periods relating to plants and plant products. 

The conversion period may be reduced to one year for pasturages, 
open air runs and exercise areas used by non-herbivore species. This 
period may be reduced to six months where ,the land concerned has 
not, in the recent past, received treatments with products other than 
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must be authorised by the inspection authority or body. 

5.2.3 Conversion of livestock and livestock products. 

If livestock products are to be sold as organic products, the livestock 
must be reared according to the rules laid down in these Standards for 
at least: 

- 12 months in the case of equidae and.bovines (including bubalus and 
bison species) for meat production, and in any case at least three 
quarters of their lifetime; 

c - 6 months in the case of small ruminant and pigs; 

i - 6 months in the case of animals for milk production; 

I - 10 weeks for poultry for meat production, brought in before they are 
three days old; and 

I - 6 weeks in the case of poultry for egg production. 

For the constitution of a herd or flock, calves and small ruminants for meat 
production can be sold as organically reared during a transitional period 

1 (authorised by the inspection authority) provided that: 

i - they come from extensive husbandry, 

- they are reared in the organic-production unit until the time of sale or 
slaughter, for a minimum period of six months for calves and two months 

I for small ruminants, and 

/ - the origin of the animals complies with the conditions expressed in the 
I point 5.3 of this Chapter. 
I 

5.2.4 Land and animals may be converted simultaneously subject to the 
requirements for all other land and animal conversions. 

If there is simultaneous conversion of the complete production unit, 
including livestock, pasturage and/or any land used for animal feed, 
the total combined conversion period for both livestock, pasturage 
and/or any land used for animal feed, shall be reduced to 24 months 
subject to the following conditions: 

C 

k a) this rule is applied only to the existing animals and their offspring 
and at the same time also to the land used for animal feedpasturage 
before starting the conversion; 

b) the animals are mainly fed with products from the production unit. 

5.3 Animal SourcesIOrigin 

I General Principle 
Organic animals are born and raised on organic holdings. 

Standards 

5.3.1 Animals may be freely purchased. However animals not borne and/or 
raised on an organic farm may only be sold as organic if the animal 
before it is sold has spend at least one year on an organic farm or, for 
short-living animals. at least two thirds of its life sDan. 



Organic Norms 5.3.2 In the choice of breeds or strains, account must be taken of the capacity 
of animals to adapt to local conditions; their vitality, and their resistance 
to disease. In addition, breeds or strains of animals shall be selected 
to avoid specific diseases or health problems associated with some 
breeds or strains used in intensive production (e.g. porcine stress 
syndrome, PSE Syndrome, sudden death, spontaneous abortion, difficult 
births requiring caesarean operations, etc.). Preference is to be given 
t6 indigenous breeds and strains. 

5.3.3 Livestock must come from production units which comply with the 
rules on the various types of livestock production, accordingly to these 
Standards. Throughout their life, this system of production must be 
applied. 

5.3.4 Subject to the prior approval by the inspection authority or body, 
livestock existing on the livestock production unit, not complying with 
the rules of these Standards can be converted. 

5.3.5 When a herd or flock is constituted for the first time and organically 
reared animals are not available in sufficient numbers, non-organically 
reared livestock may be brought into an organic livestock production 
unit, subject to the following conditions: 

- pullets for the production of eggs must not be more than 18 weeks old, 

- poultry for meat production must be less than three days old, 

- young buffalo for breeding purposes must be less than six months old, 

- calves and foals for breeding purposes must be reared according to 
the rules of this Regulation as soon as they are weaned and in any 
case they must be less than six months old, 

- lambs and kids for breeding purposes must be reared according to 
the rules of this Regulation as soon as they are weaned and in any 
case must be less than 60 days old, and 

- piglets for breeding purposes must be reared according to the rules 
of this Regulation as soon as they are weaned and they must weigh 
less than 35 kg. 

This must be authorised beforehand by the inspection authority or body. 

5.3.6 The renewal or reconstitution of the herd or flock shall be authorised 
by the control authority or body when organically reared animals are 
not available, and in the following cases: 

a) high mortality of animals caused by health or catastrophic 
circumstances; 

b) pullets for egg production no more than 18 weeks old; 

C) poultry for meat production less than three days old; and 

d) piglets for breeding purposes, as soon as they are weaned, of a 
weight less than 35 kg. 

5.3.7 A farmer can buy conventional animals if organic animals are not 
available, and he has to prove it. The inspection body has to approve 

80 this buying. 
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stockfarms provided that the animals are subsequently reared and always 

I fed in accordance with the rules described in these Standards. 

/ 5.3.9 Where livestock comes from units not complying with the present 
Standards, the periods laid down in paragraph 5.2.3 must be observed 

1 if the products are to be sold as being from organic production and 
during these periods all the rules set out in these Standards must be 
complied with. 

5.3.10 Where livestock is obtained from units not complying with these 
Standards, special attention must be paid to animal health measures. 

I The inspection authority or body may apply, depending on local 

I circumstances, special measures, such as screening tests, and quarantine 

I periods. 
I 

i 5.4 Breeds and Breeding 

General Principle 
Breeds are adapted to local conditions. 

Standards 

5.4.1 Breeding systems shall be based on breeds that can reproduce 
successfully under natural conditions without human involvement. 

5.4.2 Artificial insemination is permitted. 

5.4.3 Other forms of artificial or assisted reproduction such as embryo transfer 
techniques and cloning are prohibited. 

5.4.4 Hormones are prohibited to induce ovulation and birth unless applied 
to individual animals for medical reasons and under veterinary 
supervision. 

5.5 : Mutilations 

1 ~ e ~ & a l  Principle 

organic faping respects the animal's distinctive characteristics. 
I 

Standards 

5.5.1 Mutilations are prohibited. 

Operations such as attaching elastic bands to the tails of sheep, 
taildocking, cutting of teeth, trimming of beaks and dehorning must 
not be carried out systematically in organic fanning. 

5.5.2 Some of these operations may, however, be authorised by the inspection 
authority or body, for reasons of safety (for example dehorning in 
young animals) or if they are intended to improve the health, welfare 
or hygiene of the livestock. Such operations must be carried out at the 
most appropriate age by qualified personnel and any suffering to the 
animals must be reduced to a minimum. 

5.5.3 Physical castration is allowed in order to maintain the quality of products 
and traditional production practices (meat-type pigs, bullocks, capons, 
etc.) but only under the conditions set out in the last sentence of the 



upon justification by the operator, that this is necessary for safety or 
welfare reasons, and that such tethering is only for a limited period of 
time. 

5.5.5 Also, cattle can be tethered, provided that regular exercise is provided 
and rearing takes place in line with animal welfare requirements with 
comfortably littered areas as well as individual management. 

5.5.6 Cattle in small holdings can be tethered if it is not possible to keep the 
cattle in groups appropriate to their behaviour requirements, provided 
they have at least twice a week access to pastures, open air runs or 
exercise areas. This must be authorised by the inspection authority or 
body, and shall apply to holdings which meet the requirements of 
natural rearing rules concerning organic production of livestock. 

General Principle 

Organic animals receive their nutritional needs from organic forage and feed 
of good quality. Feed is intended to ensure quality production rather than 
maximizing production, while meeting the nutritional requirements of the 
livestock at various stages of their development. 

Standards 

5.6.1 Animals should be fed on organically produced feeding stuffs. Up to 
30 % of the feed formula of rations on average may comprise in- 
conversion feeding stuffs. When the in-conversion feeding stuffs come 
from a unit of the own holding, this percentage can be increased to 60 
%. These figures shall be expressed as a percentage of the dry matter 
of feeding stuffs of agricultural origin. 

5.6.2 The use of a limited proportion of conventional feeding stuffs is 
authorised where farmers can show to the satisfaction of the inspection 
body or authority that they are unable to obtain feed exclusively from 
organic production. Non-organic fodder contained in the total fodder 
ration must not exceed the following percentages: 

Herbivores: 10 % of the total dry matter consumption. 

Other species: 20 % of the total dry matter of feeding stuffs 
consumption from agricultural origin. 

The maximum percentage authorised of conventional feeding stuffs in 
the daily ration, except during the period each year when the animals 
are under transhumance, must be 25 % calculated as a percentage of 
the dry matter. 

In cases of losses of the fodder yield, because of extraordinary weather 
conditions, the outbreak of infectious diseases, the contamination with 
toxic substances, or as a consequence of fires, the certifying agency 
may authorize directly affected livestock keepers to feed a higher 
percentage of non-organic fodder for a limited time. 



International Norms 5.6.3 The prevailing part (at least more than 50%) of the feed shall come 
from the farm unit itself or be produced in co-operation with other 
organic farms in the region. 

5.6.4 For the calculation of feeding allowances only, feed produced on the 
farm unit during the first year of organic management, may be classed 
as organic. This refers only to feed for animals that are being produced 
within the farm unit. Such feed may not be sold or otherwise marketed 
as organic. 

5.6.5 The following substances are prohibited in the diet: 

farm animal by-products (e.g. abattoir waste) to ruminants, 

all types of excrements including droppings, dung or other manure 
(all types of excrements), 

feed subjected to solvent extraction (e.g. hexane) or the addition of 
other chemical agents, 

amino-acid isolates, 

urea and other synthetic nitrogen compounds, 

synthetic growth promoters or stimulants, 

synthetic appetizers, 

preservatives, except when used as a processing aid, and 

artificial coloring agents. 

5.6.6 Animals may be fed "itamins, trace elements and supplements from 
natural sources. Synthetic vitamins, minerals and supplements may be 
used when natural sources are not available in sufficient quantity and 

5.6.7 All ruminants shall have daily access to roughage. Rearing systems for 
herbivores are to be based on maximum use of pasturage according to 
the availability of pastures in the different periods of the year. At least 
60 % of the dry matter in daily rations is to consist of roughage, fresh 
or dried fodder, or silage. Nevertheless, the inspection authoi-ity or 
body can permit a reduction to 50 % for animals in dairy production 
for a maximum period of three months in early lactation. 

5.6.8 Roughage, fresh or dried fodder, or silage must be added to the daily 
ration for pigs and poultry. 

5.6.9 Fodder preservatives such as the following may be used: 

bacteria, fungi and enzymes, 

by-products of food industry (e.g. molasses), and 

plant based products. 

5.6.10 Conventional feed materials of agricultural origin can be used for 
animal feeding only if listed in Appendice 3, part A11 (Feed materials 
from plant origin), subject to the quantitative restrictions imposed in 
this Appendice, and only if they are produced or prepared without the 
use of chemical solvents. 
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Organic Norms 5.6.11 Feed materials from animal origin (whether conventional or organically 
produced) can only be used if listed in Appendice 3, part A/2, and 
subject to the quantitative restrictions imposed in this Appendice. 

5.6.12 In order to satisfy nutritional requirements of livestock, only products 
listed in Appendice 3, part A/3 (feed materials from mineral origin), 
and part B, sections 1.1 (trace elements) and 1.2 (vitamins, pro-vitamins 
and chemically well-defined substances having a similar effect), can 
be used for animal feeding. 

5.6.13 Only products listed in Appendix 3, part B, sections 1.3 (enzymes), 1.4 
(micro-organisms), 1.5 (preservatives), 1.6 (binders, anti-caking agents 
and coagulants), 1.7 (antioxidant substances), 1.8 (silage additives), 2 
(certain products used in animal nutrition) and 3 (processing aids in 
feedingstuffs) can be used in animal feeding for the purposes indicated 
in respect to the abovementioned categories. 

5.6.14 Antibiotics. coccidiostatics. medicinal substances, growth Dromoters 
, - L 

or any other substance intended to stimulate growth or production 
shall not be used in animal feeding. 

5.6.15 Feedingstuffs, feed materials, compound feedingstuffs feed additives, 
processing aids for feedingstuffs and certain products used in animal 
nutrition must not have been produced with the use of genetically 
modified organisms or products derived therefrom. 

5.6.16 Young stock from mammals shall be provided maternal milk or organic 
milk from their own species and shall be weaned only after a minimum i 
time that takes into account the natural behavior of the relevant animal 1 
species. Operators may provide non-organic natural milk when organic 
milk is not available. I 
Operators may provide milk replacers or other substitutes only in 
emergencies provided that they do not contain antibiotics, synthetic 
additives or slaughter products 

All mammals must be fed on natural milk for a minimum period, 1 
depending on the species concerned, which shall be three months for 
bovines (including bubalus and bison species) and equidae, 45 days 
for sheep and goats and 40 days for pigs. 1 

5.6.17 Fattening practices are authorised in so far as they are reversible at any 
stage of the rearing process. Force-feeding is forbidden. 

5.7 Veterinary Medicine 

General Principle 
Organic management practices promote and maintain the health and well- 
being of animals through balanced organic nutrition, stress-free living conditions 
and breed selection for resistance to diseases, parasites and infections. 

Standards 

5.7.1 Disease prevention in organic livestock production shall be based on 
the following principles: 

a) the selection of appropriate breeds or strains of animals as detailed in 
84 Section 5.4; 



International Norms b) the application of animal husbandry practices appropriate to the 
requirements of each species, encouraging strong resistance to disease 
and the prevention of infections; 

C) the use of high quality feed, together, with regular exercise and access 
to pasturage, having the effect of encouraging the natural immunological 
defence of the animal; and 

d) ensuring an appropriate density of livestock, thus avoiding overstocking 
and any resulting animal health problems. 

The principles set out above, should limit animal-health problems so 
that they can be controlled mainly by prevention. 

5.7.2 The operator shall take all practical measures to ensure the health and 
well-being of the animals through preventative animal husbandry 

5.7.3 If an animal becomes sick or injured despite preventative measures 
that animal shall be treated promptly and adequately, if necessary in 
isolation and in suitable housing. Producers shall not withhold 
medication where it will result in unnecessary suffering of the livestock, 
even if the use of such medication will cause the animal to lose its 
organic status. 

5.7.4 The use of veterinary medicinal products in organic farming shall 
comply with the following principles: 

a) Phyto-therapeutic (e.g. plant extracts (excluding antibiotics), 
essences, etc.), homeopathic products (e.g. plant, animal or mineral 
substances) and trace elements shall be used in preference to 
chemically-synthesised allopathic veterinary medicinal products or 
antibiotics, provided that their therapeutic effect is effective; 

b) For the species of animal, and the condition for which the treatment 
is intended; 

C) If the use of the above products should not prove, or is unlikely to 
be, effective in combating illness or injury, and treatment is essential 
to avoid suffering or distress to the animal, chemically synthesized 
allopathic veterinary medicinal products or antibiotics may be used 
under the responsibility of a veterinarian; and 

d) The use of chemically synthesised allopathic veterinary medicinal 
products or antibiotics for preventive treatments is prohibited. 

5.7.5 In addition to the above principles, the following rules shall apply: 

a) the use of substances to promote growth or production, (including 
antibiotics, coccidiostatics and other artificial aids for growth 
promotion purposes) and the use of hormones or similar substances 
to control reproduction (e.g. induction or synchronization of oestrus), 
or for other purposes, is prohibited. Nevertheless, hormones may 
be administered to an individual animal, as a form of therapeutic 
veterinary treatment; and 

b) veterinary treatments to animals, or treatments to buildings, 
equipment and facilities, which are compulsory under national 
legislation shall be authorised, including the use of immunological 
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Organic Norms veterinary medicinal products when a disease has been recognised 
as present in a specific area in which the production unit is located. 

5.7.6 Whenever veterinary medicinal products are to be used the type of 
product must be recorded clearly, (including an indication of the active 
pharmacological substances involved) together with details of the 
diagnosis; the posology; the method of administration; the duration of 
the treatment, and the legal withdrawal period. This information is to 
be declared to the inspection authority or body before the livestock or 
livestock products are marketed as organically produced. Livestock 
treated must be clearly identified, individually in the case of large 
animals; individually or by batch, in the case of poultry and small 
animals. 

veterinary medicinal product to an animal under normal conditions of 
use, and the production of organically produced foodstuffs from such 
animals, is to be twice the legal withdrawal period or, in a case in 
which this period is not specified, 48 hours. 

5.7.8 Vaccinations are allowed with the following limitations: 1 
when an endemic diseases is known or expected to be a problem 
in the region of the farm and where this diseases cannot be controlled 
by other management techniques; 

when a vaccination is legally required; and 1 
the vaccine is not genetically engineered. 

5.7.9 With the exception of vaccinations, treatments for parasites and any 
compulsory national eradication scheme, where an animal or group of 
animals receive more than two or a maximum of three courses of 
treatments with chemically-synthesised allopathic veterinary medicinal 
products or antibiotics within one year (or more than one course of 
treatment if their productive lifecycle is less than one year) the livestock 
concerned, or produce derived from them, may not be sold as being 
products produced in accordance with these Standards, and the livestock 
must undergo the conversion periods laid down in Section 5.2 of these 
Standards, subject to the agreement of the inspection authority or body. 

5.8 Husbandry Management Practices, lkansport and Identification 
of Livestock Products 

General Principle 

Organic animals are subjected to minimum stress during transport and slaughter. 

Standards 

5.8.1 Husbandry Practices and Slaughter 

5.8.1.1 All the animals should comply with all the above standards on Animal 
Husbandry, so that they can be reared organically, and their products 
marketed as organic. 

5.8.1.2 Animals be handled calmly and gently during transport and slaughter 



5.8.1.3 For poultry, the minimum age at slaughter shall be: 

- 8 1 days for chickens, 

- 150 days for capons, 

- 49 days for Peking ducks, 

- 70 days for female Muscovy ducks, 

- 84 days for male Muscovy ducks, 

- 92 days for Mallard ducks, 

- 94 days for guinea fowl, and 

- 140 days for turkeys and roasting geese. 

Where producers do not apply these minimum slaughter ages, they 
must use slow-growing strains. 

5.8.2 Transport 

5.8.2.1 Transport of livestock must be carried out so as to limit the stress 
suffered by the animals in accordance with the relevant national or 
Community legislation in force. Loading and unloading must be carried 
out with caution and without the use of any type of electrical stimulation 
to coerce the animals. The use of any allopathic tranquilliser, prior to 
and during transport, is prohibited. 

5.8.2.2 Organic a n i ~ ~ a l s  are provided with conditions during transportation 
and slaughter that reduce and minimize the adverse effects of: 

stress; 

loading and unloading; 
mixing different groups of animals or animals of different sex; 

quality and suitability of mode of transport and handling equipment; 

temperatures and relative humidity; 

hunger and thirst; and 
the specific needs of each animal. 

5.8.2.3 Each animal or group of animals should be identifiable at each step in 
the production, preparation, transport, slaughter, and marketing process. 

5.8.2.4 Slaughterhouse journey times shall not exceed eight hours. When there 
is no certified organic slaughterhouse within eight hours travel time, 
an animal may be transported for a period in excess. 

5.9 Livestock Manure 

5.9.1 The total amount of manure, applied on the holding may not exceed 
170 kg of Nitrogen per yetar/ hectare of agricultural area used. Where 
necessary, the total stocking density shall be reduced to avoid exceeding 
the limit expressed above. 

5.9.2 To determine the appropriate density of livestock referred to above, 
the livestock units equivalent to 170 kg of Nitrogen per yearlhectare 
of agricultural area used for the various categories of animals shall be 
set out by the competemt authorities. 
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Organic Norms 5-93 Operators shall communicate to the certification body and to the 
certifying agency, any deviation from these figures and provide the 
reasons justifying such changes. This requirement relates only to the 
calculation of the maximum number of livestock for the purposes of 
ensuring that the limit of 170 kg of Nitrogen from manure per year1 
hectare is not exceeded. 

5.9.4 Organic-production holdings may establish cooperation exclusively with 
other holdings and enterprises, which comply with the provisions of 
these Standards, with the intention of spreading surplus manure from 
organic production. The maximum limit of 170 kg of Nitrogen from 
manure per yearlhectare of agricultural used, will be calculated on the 
basis of all of the organic production units involved in such cooperation. 

5.9.5 The certifying agency may establish lower limits than those specified 
in paragraphs 5.9.1 to 5.9.4, taking into account the characteristics of 
the area concerned, the application of other nitrogen fertilisers to the 
land and the nitrogen supply to the crops from the soil. 

5.9.6 Storage facilities for livestock manure must be of a capacity to preclude 
the pollution of water by direct discharge, or by run-off and infiltration 
of the soil. 

5.9.7 To ensure sound fertiliser management, the capacity of such storage 
facilities for livestock manure must exceed the storage capacity required 
for the longest period of the year in which any application of fertiliser 
to the land is either inappropriate or when such application is prohibited, 
in cases where the production unit is located within a designated nitrate 
vulnerable zone. 

5.10 Free Range Areas and Livestock Housing 

Standards 

5.10.1 General Principles 

5.10.1.1 Housing conditions for livestock must meet the livestock's biological 
and ethological needs (e.g. behavioural needs as regards appropriate 
freedom of movement and comfort). The livestock must have easy 
access to feeding and watering. Insulation, heating and ventilation of 
the building must ensure that air circulation, dust level, temperature, 
relative air humidity and gas concentration, are kept within limits 
which are not harmful to the animals. The building must permit 
plentiful natural ventilation and light to enter. 

5.10.1.2 Free-range, open-air exercise areas or open-air runs must, if necessary, 
provide sufficient protection against rain, wind, sun and extreme 
temperatures, depending on the local weather conditions and the 
breed concerned. 

5.10.2 Stocking Densities and the Avoidance of Over Grazing 

5.10.2.1 Housing for livestock will not be mandatory in areas with appropriate 
climatic conditions to enable animals to live outdoors. 

5.10.2.2 The stocking density in buildings shall provide for the comfort and 
well being of the anir, .>Is which, in particular, shall depend on the 



species, the breed and the age of the animals. It shall also take Lnternational Norms 

account of the behavioural needs of the animals, which depend in 
particular on the size of the group and the animals' sex. The optimum 
density will seek to ensure the animals' welfare by providing them 
with sufficient space to stand naturally, lie down easily, turn round, 
groom themselves, assume all natural postures and make all natural 
movements such as stretching and wing flapping. 

5.10.2.3 The minimum surface areas for indoor housing and outdoor exercise 
areas, and other characteristics of housing for different species and 
categories of animals, are laid down in Appendix 4. 

5.10.2.4 The outdoor stocking density of livestock kept on pasturage, other 
grassland, heathland, wetland, heather, and other natural or semi- 
natural habitats, must be low enough to prevent poaching of the soil 
and over grazing of vegetation. 

5.10.2.5 Housing, pens, equipment and utensils must be properly cleaned and 
disinfected to prevent cross-infection and the build-up of disease 
carrying organisms. Only the products listed in Part E of Appendix 
I11 can be used for such cleaning and disinfection of livestock buildings 
and installations. Faeces, urine and uneaten or spilt food must be 
removed as often as necessary to minimise smell and to avoid 
attracting insects or rodents. Only the products used for the biological 
pest control listed in Appendix 2 can be used for the elimination of 
insects and other pests in buildings and other installations where 
livestock is kept. 

5.10.3 Mammals 

5.10.3.1 Subject to the provisions in paragraph 5.3, all mammals must have 
access to pasturage or an open-air exercise area or an open-air run 
which may be partially covered; and they must be able to use those 
areas whenever the physiological condition of the animal, the weather 
conditions and the state of the ground permit, unless there are 
Community or national requirements relating to specific animal health 
problems that prevent this. Herbivores, must have access to pasturage 
whenever conditions allow. 

5.10.3.2 In cases where herbivores have access to pasturage during the grazing 
period and where the winter-housing system gives freedom of 
movement to the animals, the obligation to provide open-air exercise 
areas or open-air runs during the winter months may be waived. 

5.10.3.3 Notwithstanding the last sentence of paragraph 8.3.1, bulls over one 
year old must have access to pasturage or an open-air exercise area 
or an open-air run. 

5.10.3.4 By way of derogation from paragraph 5.10.3.1, the final fattening 
phase of cattle pigs and sheep for meat production may take place 

' 

indoors, provided that this indoors period does not exceed one fifth 
of their lifetime and in any case for a maximum period of three 
months. 



Organic Norms 5.10.3.5 Livestock housing must have smooth, but not slippery floors. At 
least half of the total floor area must be solid, that is, not of slatted 
or of grid construction. 

5.10.3.6 The housing must be provided with a comfortable, clean and dry 
layinglrest area of sufficient size, consisting of a solid construction 
which is not slatted. Ample dry bedding strewn with litter material 
must be provided in the rest area. The litter must comprise straw or 
other suitable natural material. The litter may be improved and 
enriched with any mineral product authorised for use as a fertilizer 
in organic farming in accordance with Part A of Annex 111. 

5.10.3.7 As regards the rearing of calves, all holdings, without derogation, 
must comply with Directive 911629lEEC (1) laying down minimum 
standards for the protection of calves. The housing of calves in 
individual boxes is forbidden after the age of one week. 

5.10.3.8 As regards the rearing of pigs, all holdings must comply with Council 
Directive 91/630/EEC (1) laying down minimum standards for the 
protection of pigs. However, sows must be kept in groups, except in 
the last stages of pregnancy and during the suckling period. Piglets 
may not be kept on flat decks or in piglet cages. Exercise areas must 
permit dunging and rooting by the animals. For the purposes of 
rooting different substrates can be used. 

5.10.4 Poultry 

5.10.4.1 Poultry must be reared in open-range conditions and cannot be kept 
in cages. 

5.10.4.2 Water fowl must have access to a stream, pond or lake whenever the 
weather conditions permit in order to respect animal welfare 
requirements or hygienic conditions. 

5.10.4.3 Buildings for all poultry must meet the following minimum conditions: 

at least one third shall be solid, that is, not of slatted or of grid 
construction, and covered with a litter material such as straw, 
wood shavings, sand or turf; 

in poultry houses for laying hens, a sufficiently large part of the 
floor area available to the hens must be available for the collection 
of bird droppings; 

they must have perches of a size and number commensurate with 
the size of the group and of the birds as laid down in Appendix 4 
Part 2; 

they must have exitlentry pop-holes of a size adequate for the 
birds, and these pop-holes must have a combined length of at 
least 4 m per 100 m2 area of the house available to the birds; 

each poultry house must not contain more than: 

4800 chickens, 

3000 laying hens, 

200 guinea fowl, 
90 



4000 female Muscovy or Peking ducks or 3200 male Muscovy or 
Peking ducks or other ducks, and 

2500 capons, geese or turkeys. 

the total usable area of poultry houses for meat production on any 
single production unit, must not exceed 1600 m2. 

5.10.4.4 In the case of laying hens natural light may be supplemented by 
artificial means to provide a maximum of 16 hours light per day with 
a continuous nocturnal rest period without artificial light of at least 
eight hours. 

5.10.4.5 Poultry must have access to an open-air run whenever the weather 
conditions permit and, whenever possible, must have such access for 
at least one third of their life. These open-air runs must be mainly 
covered with vegetation be provided with protective facilities, and 
permit animals to have easy access to adequate numbers of drinking 
and feeding troughs. 

5.10.4.6 For health reasons, buildings must be emptied of livestock between 
each batch of poultry reared. The buildings and fittings are to be 
cleaned and disinfected during this time. In addition, when the rearing 
of each batch of poultry has been completed, runs must be left empty 
to allow vegetation to grow back, and for health reasons. These 
requirements shall not apply to small numbers of poultry which are 
not kept in runs and which are free to roam, throughout the day. 

5.11 Bee Keeping 

General Principle 

Bee keeping is an important activity that contributes to enhancement of the 
agriculture and forestry production through the pollinating action of bees. 

Standards 

5.11.1 Hives shall be situated in organically managed fields andlor wild natural 
areas. Hives may be placed in an area that ensures access to sources 
of honeydew, nectar and pollen that meets organic crop production 

I requirements sufficient to supply all of the bees' nutritional needs. 

5.11.2 The operator shall not place hives within foraging distance of fields or 
other areas with a high contamination risk. 

5.11.3 At the end of the production season, hives shall be left with reserves 
of honey and pollen sufficient for the colony to survive the dormancy 
period. 

Any supplementary feeding shall be carried out only between the last 
honey harvest and the start of the next nectar or honeydew flow period. 
In such cases, organic honey or sugar shall be used. Sugar from non- 
organic source may be used if accepted by the certifying agency . Such 
approval may be only provided by the certifying agency if it is required 
by extreme climatic conditions and if organic sugar is not available. 

5.11.4 Bee colonies may be converted to organic production. Introduced bees 
shall come from organic production units when available. Bee products 
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Standards have been complied with for at least one year. 

During the conversion period the wax shall be replaced by organically 
produced wax. Where no prohibited products have been previously 
used in the hive and there is no risk of contamination of wax, 
replacement of wax is not necessary. In cases where all the wax cannot 
be replaced during a one-year period, the conversion period may be 
extended with the approval of the certifying agency. 

5.11.5 Each beehive shall primarily consist of natural materials. Use of 
construction materials with potentially toxic effects is prohibited. 

5.11.6 For pest and disease control the following are permitted: 

Lactic, formic acid 

Oxalic, acetic acid 

Sulfur 

Natural essential oils (e.g. Menthol, eucalyptol, camphor) 

Bacillus thuringiensis 

Steam, direct flame and caustic soda for hive disinfection 

Other preparations which are approved by the certifying agency 
based on the approval lists on other organic certification bodies. 

5.11.7 Where preventative measures fail, veterinary medicinal products may 
be used provided that: 

Preference is given to phyto-therapeutic and homeopathic treatment, 

If allopathic chemically synthesized medicinal products are used, 
the bee products shall not be sold as organic, and 

Treated hives shall be placed in isolation and undergo a conversion 
period of one year. 

The practice of destroying the male brood is permitted only to contain 
infestation with Varroa jacobsoni (mites). 

5.11.8 The health and welfare of the hive shall be primarily achieved by 
hygiene and hive management. 

5.11.9 The destruction of bees in the combs as a method of harvesting of 
bee products is prohibited. , 

5.11.10 Mutilations, such as clipping of the wings of queen bees, are 
prohibited. 

5.11.11 Artificial insemination of queen bees is permitted. 

5.11.12 The use of chemical synthetic bee repellents is prohibited during 
honey extraction operations. 

5.11.13 The use of smoke should be kept to a minimum. Acceptable smoking 
materials should be natural or from materials that meet the 
requirements of these standards. 



International Norms 6) PROCESSING AND HANDLING 

6.1 General 

General Principle 

Organic processing and handling provides consumers with nutritious, high 
quality supplies of organic products and organic farmers with a market without 
compromise to the organic integrity of their products. 

Standards 

6.1.1 Handlers and processors shall not co-mingle organic products with 
non-org anic products. 

6.1.2 All organic products shall be clearly identified as such, and stored and 
transported in a way that prevents contact with conventional product 
through the entire process. 

6.1.3 The handler and processor shall take all necessary measures to prevent 
organic products from being contaminated by pollutants and 
contaminants, including the cleaning, decontamination, or if necessary 
disinfection of facilities and equipment. 

6.2 Ingredients 

General Principle 

Organic processed products are only made from organic ingredients. 

6.2.1 All ingredients used in an organic processed product shall be organically 
produced except for those additives and processing aids that appear in 
Appendix 3 and non-organically produced ingredients that are in 
compliance with the labeling provisions. For wine Appendix 3 is not 
valid. the certifying agency will adapt Appendix 3 until 2004 in order 
to add the necessary processing aids and additives for wine making. 

In cases where an ingredient of organic origin is unavailable in sufficient 
quality or quantity, the certifying agency may authorize use of non- 
organic raw materials. These materials shall not be genetically 

Comment: In the EU regulation there is no restrictions for additives 
and aids used for wine processing. However in the IFOAM standards 
and a lot of private standards detailed standards for wine processing 

6.2.2 Water and salt may be used as ingredients in the production of organic 
products and are not included in the percentage calculations of organic 

6.2.3 Minerals (including trace elements), vitamins and similar isolated 
ingredients shall not be used unless their use is legally required or 
where severe dietary or nutritional deficiency can be demonstrated. 

6.2.4 Preparations of micro-organisms and enzymes commonly used in food 
processing may be used, with the exception of genetically engineered 
micro-organisms and their products. 
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Organic Norms 6.3 Processing Methods 

General Principle 

Organic food is processed by biological, mechanical and physical methods in 
a way that maintains the vital quality of each ingredient and the finished 
product. 

Standards 

6.3.1 Techniques used to process organic food shall be biological, physical, 
and mechanical in nature. Any additives, processing aids, or other 
substances that chemically react with or modify organic foods shall 
comply with the requirements of Appendix 4. 

6.3.2 Extraction shall only take place with water, ethanol, plant and animal 
oils, vinegar, carbon dioxide, nitrogen. These shall be of a quality 
appropriate for their purpose. 

6.3.3 Irradiation is not permitted. 

6.3.4 Filtration techniques that chemically react with or modify organic food 
on a molecular basis shall be restricted. Filtration equipment shall not 
contain asbestos, or utilize techniques or substances that may negatively 
affect the product. 

6.3.5 The following conditions of storage are permitted (See Appendix 4): 

controlled atmosphere, 

temperature control, 

drying, and 

humidity regulation. 

6.3.6 Ethylene gas is permitted for ripening. 

6.4 Pest and Disease Control 

General Principle 

Organic food is protected from pests and diseases by the use of good 
manufacturing practices that include proper cleaning, sanitation and hygiene, 
without the use of chemical treatment or irradiation. 

Standards 

6.4.1 A handler'or processor is required to manage pests and shall use the 
following methods according to these priorities: 

1) preventative methods such as disruption, elimination of habitat and 

2) mechanical, physical and biological methods, 

3) substances according to the Appendices, and 

4) substances (other than pesticides) used in traps. 

6.4.2 Prohibited pest control practices include, but are not limited to, the 
following substances and methods: 

pesticides not contained in Appendix 2, 



phosphide or other substance not contained in Appendix 3, and 

ionizing radiation. 

6.4.3 The direct use or application of a prohibited method or material renders 
that product no longer organic. The operator shall take necessary 
precautions to prevent contamination, including the removal of organic 

substances to equipment or facilities shall not contaminate organic 
product handled or processed therein. Application of prohibited 
substances to equipment or facilities shall not compromise the organic 
integrity of product handled or processed therein. 

6.5 Packaging 

General Principle 

Organic product packaging has minimal adverse impacts on the product or on 
the environment. 

Standards 

6.5.1 Packaging material shall not contaminate organic food. 

6.5.2 Packaging materials, and storage containers, or bins that contain a 
synthetic fungicide, preservative, or fumigant are prohibited. 

6.5.3 Organic produce shall not be packaged in reused bags or containers 
that have been in contact with any substance likely to compromise the 
organic integrity of product or ingredient placed in those containers. 

General Principle 

Organic products are clearly and accurately labeled as "organic". It is agreed 
for these standards that "organic" and "bio" are used synonymous. 

Standards 

7.1.1 The person or company legally responsible for the production or 
processing of the product and the certification body shall be identifiable. 

7.1.2 To be labeled as "produce of organic agriculture" or equivalent protected 
terms, a product shall comply with at least these standards. 

7.1.3 The use of the the certifying agency Logo is possible if the operator 
L has a contract with the certifying agency and if the raw material and 

ingredients had been produced according to the IFOAMINSOP ^ 

standards. 

Mixed products where not all ingredients, including additives, are of 
organic origin and products that are entirely in compliance with these 
standards, shall be labeled in the following way (percentages in this 
section refer to raw material weight): 

I 
I Where a minimum of 95% of the ingredients are of certified organic 
I origin, products may be labeled "certified organic" or equivalent 

and should carrv the certifvin~ apencv l o ~ o .  



Organic Noms Where less than 95% but not less than 70% of the ingredients are 
of certified organic origin, products may not be called "organic". 
The word "organic" may be used on the principal display in i statements like "made with organic ingredients" provided there is 
a clear statement of the proportion of the organic ingredients. An 
indication that the product is covered by the certification body may 
be used, close to the indication of proportion of organic ingredients. I 

I 

Where less than 70% of the ingredients are of certified organic 1 
origin, no indication that an ingredient is organic shall appear. 
Such product may not be called "organic" or have any referral to 
the certifying agency. 4 

2 

i 
7.1.4 All ingredients of a multi-ingredient product shall be listed on the 

product label in order of their weight percentage. It shall be apparent 
which ingredients are of organic certified origin and which are not. All 
additives shall be listed with their full name. If herbs andlor spices 
constitute less than 2% of the total weight of the product, they may be 1 
listed as "spices" or '%erbs" without stating the percentage. 1 

7.1.5 Added water and salt shall not be included in the percentage calculations I 
of organic ingredients. 1 

i 

7.1.6 The label for conversion products shall be clearly distinguishable from 
the label for organic products. 1 

1 
7.1.7 Organic products shall not be labeled as GMO-free in the context of 

these standards. Any reference to genetic'engineering on product labels 
shall be limited to the production and processing methods themselves 
having not used GMOs. 

General Principle 

Social justice and social rights are an integral part of organic agriculture and 
processing. 

Standards 

8.1 In cases where production is based on violation of basic human rights and 
clear cases of social injustice, that product cannot be declared as organic. 

8.2 Operators shall provide their employees and contractors equal opportunity 
and treatment, and shall not act in a discriminatory way. 

8.3 Children employed by organic operators shall be provided with educational 
opportunities. 

8.4 Women shall not have any disadvantages. e.g. in regard to work and 
working conditions or wages, due to their gender. 

9.1 Contract 
! 

9.1.1 Use of the certifying agency logo requires the signing of the producer 1 
contract with the certifying agency and approval by the certifying agency J 

that the o~erator com~lies with the certifvine aeencv Standard. The 1 



contract includes a provision that all documentation and information International Norms 

of the farm necessary for certification purposes (see 9.2) has to be kept 
confidential by the certifying agency. 

9.2 Documentation and Inspection 

9.2.1 Records have to be kept by the operators to enable an efficient inspection 
and assessment whether the operators comply with the standards. For 
single farmer certification the documentation includes, but is not limited 
to the following documents. The certifying agency will provide support 
in preparing the documents. 

farm maps, 
records on plant production, e.g. crop rotation, applied fertilizers 
and plant protection products, harvested amounts, 
documentation/receipts of brought-in inputs (seeds, fertilizers, plant 
protection, etc.), 
documentation/accounts of sold products, and 

documentation on animal husbandry (e.g. animals coming in and 
going out, vetenary measurements, feed rations). 

9.2.2 For farmer groups the following documentation is required: 
Documentation on the structure of the smallholder group 
(organisation chart, statutes or constitution of the organisation). 
Information on training courses. 

~armers  lists which include at least following information: 

- Location (community, colony, field 

- Farmer's code 
- Name and surname of the farmer 
- Entrance date of the farmer to the respective organic programme 

- Total surface of each farm 
- Surface cultivated with organic cash crops 
- Surface used for cash crops in conversion 

- Conventional surface 
- Amount delivered to the organisation last year 
- Crop estimation for next year. 
Documented purchase system with samples of all documents (i.e. 
delivery notes; reception notes etc.) 
Product entrance and exit receipts from the warehouses 

Reports on processing activities (output ratio) 

List of realised sales. 

9.2.3 For Internal Control Systems the following documentation is required 
in addition to 9.2.2 
- Annual report on farm inspections. 

- Completely filled in inspection report forms of 100% of the farmers 
registered in the organic programme Name or code of the internal 
inspector. 



Organic Norms - Actual and updated list of the internal inspectors with basic 
qualification. 

- Actual and dated list of all members in the approval committee. 

- Name of quality manager. 
- Clear assignment of the responsibilities within the ICS. 

- Date of internal inspection (at least one, could be several). 1 
- Result of the internal inspection (approved or sanctioned). 

- List of farmers being sanctioned together with respective sanctions. 
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APPENDICES FOR AGRICULTURAL PRODUCTION 

Fertilizers and Soil Conditioners 
I Name I lhdption, Requirements and Conditions for Use I 

Farmyard manure 

Dried farmyard manure 
and dehydrated poultry 
manure 

Composted animal 
excrements, including 

Product comprising a mixture of animal excrement 
and vegetable matter (animal breeding). 

Coming from extensive husbandry .Manure - 

from industrial poultry is forbidden, or need 
recognized by the inspection authority. 

Need recognized by inspection body. Need 
identification of animal species. Factory farming 

Liquid animal excrements Need recognized by inspection body. Factory I 
(urine, slurry etc) farming forbidden. 

1 household waste I the use, must be completely decomposed. 1 1 Seeds of weeds must b e  destroyed. 

Peat Use only on seedling production on vegetable. 

Sawdust Wood not chemically treated after felling. 

l Wood ash 
If is originated from wood not chemically 
treated after felling. 

Calcium carbonate of Need recognized by inspection body. 
natural origin 

kagnesium Sulfate 7 
I (for instance, kieserite) 1 

t Potassium sulfate, possibly Product obtained from crude potassium salt by 
containing magnesium salt physical extraction process, and containing 

i I Nutrient -Fe 1 100 % natural 

I 1 Corrector Fe-Ma-Ca 1 100 natural 

I 1 Trace elements 1 Need recognized by the inspection body. 
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............................. 
Ferromone Ferromone Non 
konfuzive RAK 1 poisonous 
dhe RAK 1 +2 

Sicid Rotenon Non 
poisonous 

Azadirachtin Azidirachtin Non 
(NemrnAzal-T/S A(IO poisonous 

Pyrethrin + vaj 5% Pyrethrin, Non 
sesarni 20 % vaj sesarni poisonous 
(Perakxan N ) 
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A) Feed Materials 

1) Feed Materials from Plant Origin 

1.1 Cereals, grains, their products and by-products. Only the following 
substances are included in this category: oats as grains, flakes. middlings, 
hulls and bran; barley as grains, protein and middlings; rice germ expeller; 
millet as grains; rye as grains and middlings; sorghum as grains; wheat 
as grains, middlings, bran, gluten feed, gluten and germ; spelt as grains; 
triticale as grains; maize as grains, bran, middlings, germ expeller and 
gluten; malt culms; brewers' grains. 

1.2 Oil seeds, oil fruits, their products and by-products. Only the following 
substances are included in this category: 

rape seed, expeller and hulls; soya bean as bean, toasted, expeller and 
hulls; sunflower seed as seed and expeller; cotton as seed and seed expeller; 
linseed as seed and expeller; sesame seed as expeller; palm kernels as 
expeller; pumpkin seed as expeller; olives, olive pulp; vegetable oils 
(from physical extraction). 

1.3 Legume seeds, their product and by-products. Only the following 
substances are included in this category: 

chickpeas as seeds, middlings and bran; ervil as seeds, middlings and 
bran; chickling vetch as seeds submitted to heat treatment, middlings and 
bran; peas as seeds, middlings, and bran; broad beans as seeds, middlings 
and bran; horse beans as seeds middlings and bran, vetches as seeds, 
middlings and bran and lupin as seeds, middlings and bran. 

1.4 Tuber, roots, their products and by-products. Only the following substances 
are included in this category: 

Sugar beet pulp, potato, sweet potato as tuber, potato pulp (by-product of 
the extraction of potato starch), potato starch, potato protein and manioc. 

1.5 Other seeds and fruits, their products and by-products. Only the following 
substances are included in this category: 

carob, carob pods and meals thereof, pumpkins, citrus pulp; apples, 
quinces, pears, peaches, figs, grapes and pulps thereof; chestnuts, walnut 
expeller, hazelnut expeller; cocoa husks and expeller; acorns. 

1.6 Forages and roughages. Only the following substances are included in 
this category: 

lucerne, lucerne meal, clover, clover meal, grass (obtained from forage 
plants), grass meal, hay, silage, straw of cereals and root vegetables for 
foraging. 

1.7 Other plants, their products and by-products. Only the following substances 
are included in this category: 

Molasses, seaweed meal (obtained by drying and crushing seaweed and 
washed to reduce iodine content), powders and extracts of plants, plant 
protein extracts (solely provided to young animals), spices and herbs. 
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1.8 The following feed materials may be used until 30 June 2004: rice as 
grain, rice broken, rice bran, rye feed, rye bran, turnip rape seed expeller, 
turnip rape seed hulls and tapioca. 

2) Feed Materials from Animal Origin 

2.1 Milk and milk products. Only the following substances are included in 
the category: 

raw milk (possibly organic), milk powder, skimmed milk, skimmed-milk 
powder, buttermilk, buttermilk powder, whey, whey powder, whey powder 
low in sugar, whey protein powder (extracted by physical treatment), 
casein powder, lactose powder, curd and sour milk. 

2.2 Fish, other marine animals, their products and by-products. Only the 
following substances are included in the category: 

Fish, fish oil and cod-liver oil not refined; fish molluscan or crustacean 
autolysates, hydrolysate and proteolysates obtained by an enzyme action, 
whether or not in soluble form, solely provided to young animals, fish 
meal. 

2.3 Eggs and egg products for use as poultry feed, preferably from the same 
holding. 

3) Feed Materials from Mineral Origin 

Only the following substances are included in this category: 

Sodium: 

Unrefined sea salt 

Coarse rock salt 

Sodium sulphate 

Sodium carbonate 

Sodium bicarbonate 

Sodium chloride 

Potassium: 

Potassium chloride 

Calcium: 

Lithotamnion and maerl 

Shells of aquatic animals (including cuttlefish bones) 

Calcium carbonate 

Calcium lactate 

Calcium gluconate 

Phosphorus: 

Defluorinated dicalcium phosphate 

Defluo~inated monocalcium phosphate 
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Monosodium phosphate 



Organic Norms Calcium-magnesium phosphate 

Calcium-sodium phosphate 

Magnesium: 

Magnesium oxide (anhydrous magnesia) 

Magnesium sulphate 

Magnesium chloride 

Magnesium carbonate 

Magnesium phosphate 

Sulphur: 

Sodium sulphate. 

Bone dicalcium phosphate precipitate may be used until 30 June 2004. 

B) Feed Additives, Certain Substances Used in Animal Nutrition and 
Processing Aids Used in Feedingstuffs 

1) Feed Additives 

1.1 Trace elements. Only the following substances are included in this category: 

El Iron: 

Ferrous (11) carbonate 

Ferrous (11) sulphate monohydrate and/or heptahydrate 

Ferric (111) oxide 

E2 Iodine: 

Calcium iodate, anhydrous 

Calcium iodate, hexahydrate 

Sodium iodide 

E3 Cobalt: 

cobaltous (11) sulphate monohydrate and/or heptahydrate 

basic cobaltous (IT) carbonate, monohydrate 

E4 Copper: 

Copper (11) oxide 

Basic copper (11) carbonate, monohydrate 

Copper (11) sulphate, pentahydrate; 

E5 Manganese: 

Manganous (11) carbonate 

Manganous oxide and manganic oxide 

Manganous (LI) sulfate, mono- and/or tetrahydrate; 

E6 Zinc: 

Zinc carbonate 
Zinc oxide 

Zinc sulphate mono- andlor heptahydrate 
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E7 Molybdenum: 
1 Ammonium molybdate, sodium molybdate 

E8 Selenium: 

Sodium selenate 

Sodium selenite. 

1.2 %tarnins, provitamins and chemically well defined substances having a 
similar effect. Only the following substances are included in this category: 

Vitamins: 

- Preferably derived from raw materials occurring naturally in feedingstuffs, 
or 

- Synthetic vitamins identical to natural vitamins only for monogastric 
animals. 

The competent certii-ication authority may authorise the use of synthetic 
vitamins of types A, D and E for ruminants in so far as the following 
conditions are met: 

- The synthetic vitamins are identical to the natural vitamins. 

Producers may benefit from this authorisation only if they have 
demonstrated to the satisfaction of the inspection body or authority that 
the health and welfare of their animals cannot be guaranteed without the 
use of these synthetic vitamins. 

1.3 Enzymes. Only the following substances are included in this category: 

Enzymes authorised under Directive 701524lEEC. 

1.4 Microorganisms. Only the following microorganisms are included in this 
category: 

microorganisms authorised under Directive 701524lEEC. 

1.5 Preservatives. Only the following substances are included in this category: 

- E 200 Sorbic acid 

- E 236 Formic acid 

- E 260 Acetic acid 

- E 270 Lactic acid 
- E 280 Propionic acid 

- E 330 Citric acid. 

The use of lactic, formic, propionic and acetic acid in the production of 
silage shall be only permitted when weather conditions do not allow for 
adequate fermentation. 

1.6 Binders, anti-caking agents and coagulants. Only the following substances 
are included in this category: 
- E 470 Calcium stearate of natural origin 
- E 551b Colloidal silica 

- E 55 1c Kieselgur 

- E 558 Bentonite 

- E 559 Kaolinitic clays 
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Or'ganic Norms - E 560 Natural mixtures of stearites and chlorite 

- E 561 Vermiculite 

- E 562 Sepiolite 

- E 599 Perlite. 

1.7 Antioxidant substances. Only the following substances are included in 
this category: 

E 306 Tocopherol-rich extracts of natural origin 

1.8 Silage additives. Only the following substances are included in this 
category: 

Enzymes, yeasts and bacteria authorised by Regulation (EC) No 18311 
2003 on additives for use in animal nutrition. 

2) Certain Products Used in Animal Nutrition 

Only the following products are included in this category: 

Brewer's yeasts. 

3) Processing Aids Used in Feeding Stuffs 

3.1 Processing aids for silage. Only the following substances are included in 
this category: 
- Sea salt, coarse rock salt, whey, sugar, sugar beet pulp, cereal flour 

and molasses, 
- Till 18 October 2004, enzymes, yeasts. and lactic, acetic, formic, and 

propionic bacteria. 

C) Products Authorised for Cleaning and Disinfection of Livestock 
Buildings and Installations (e.g. Equipment and Utensils) 
- Potassium and sodium soap 

- Water and steam 

- Milk of lime 

- Lime 

- Quicklime 
- Sodium hypochlorite (e.g. as liquid bleach) 

- Caustic soda 

- Caustic potash 

Hydrogen peroxide 
Natural essences of plants 

Citric, peracetic acid, formic, lactic, oxalic and acetic acid 

Alcohol 

Nitric acid (dairy equipment) 

Phosphoric acid (dairy equipment) 

Formaldehyde 

Cleaning and disinfection products for teats and milking facilities 

Sodium carbonate 

D) Other Products 



Appendix 4 
Minimum Surface Areas Iindoors and Outdoors and Other Characteristics of 
Housing in the Different Species and Types of Production 

1) BOVINES, OVINE AND PIGS 

2) POULTRY 

I 

Indoors area Outdoors area 
(Net Area Available (m2 of area available 
to Animals) in rotationhead) 

No cm perch1 nest 
animals/m2 animal 

Laying hens 6 18 8 laying hens 4, provided that 
per nest or in the limit of 170 kg 
case of common of N/ha/ year is 
nest 120 cm2/bird not exceeded 

Fattening 10 with a 20 (for 4 broilers & guinea 
poultry (in maximum guinea fowl 4,5 ducks 
fixed housing) of 21 kg live fowl 10 turkey 1 e m  ) 1 1 1 5  In all geese the species 

mentioned above the ----- --- --- ----- ------- 

Outdoors Area 
(Exercise Area, 
Excluding 
Pasturage) 

M2/head 

1,1 
1,9 
3 
3,7 with a minimum 
of 0,75 m2/100 kg 

4,5 

30 

2,s 

2,s with 0,s per 
lambkid 

2,5 

0,6 

Breeding and 
fattening 
bovine and 
equidae 

Dairy cows 

Bulls for breeding 

Sheep and goats 

Farrowing sows 
with piglets 
up to 40 days 

Fattening pigs 
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up to 85 1,l 0,8 
up to 110 1,3 1 

Piglets over 40 days 0,6 0,4 
up to 30 kg 

Brood pigs 2,s female 1,9 
6,O male 8 ,o 

Indoors Area 
(Net Area Available 
to Animals) 

Live weight 
minimum (kg) 
up to 100 
up to 200 
up to 350 
over 350 

Mz/head 

1,5 
2 s  
4,o 
5 with a min. 
1 m2/100 kg 

6 

10 

1,s sheeplgoat 

0,35 lambkid 

7,s sow 

up to SO 038 





Appendix 5 
List of Approved Additives and Processing Aids 
A) Food Additives, Including Carriers 

International Norms 

E 501 Potassium carbonates 

E 503 Ammonium carbonates 
E 504 Magnesium carbonates 

E 516 Calcium sulphate Carrier 

E 524 Sodium hydroxide Surface treatment of Laugengeback 

E 551 Silicon dioxide Anti-caking agent for herbs and spices 

E 938 Argon 

E 941 Nitrogen 
E 948 Oxygen 
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Natural flavouring substances or natural flavouring preparations. 

A.2 Water and salt 

Drinking water 

Salt (with sodium chloride or potassium chloride as basic components), 
generally used in food processing. 

A.3 Micro-organism preparations 

Any preparations of micro-organisms normally used in food processing, 
with the exception of micro-organisms genetically modified 

A.4 Minerals (trace elements included), vitamins, amino-acids and other 
nitrogen compounds 

Minerals (trace elements included), vitamins, amino-acids and other 
nitrogen compounds, only authorized as far their use is legally required 
in the foodstuffs in which they are incorporated. 

B) Processing Aids and Other Products which may be Used for Processing 

Name Specific Conditions 

Water 

Calcium chloride Coagulation agent 

Calcium carbonate 

Calcium hydroxide 

Calcium sulphate Coagulation agent 

Magnesium chloride (or nigari) Coagulation agent 

Potassium carbonate Drying of grapes 

Sodium carbonate Sugar production 

Sodium hydroxide Sugar production 

Sulphuric acid Sugar production 

Isopropanol (propan-2-01) In the crystallization process in sugar 
preparation 

Carbon dioxide 

Nitrogen 

Ethanol solvent 

Tannic acid Filtration aid 

Egg white albumen 

Casein 

Gelatin 

Isinglass 

Vegetable oils Greasing, releasing or anti-foaming agent 

Silicon dioxide gel or colloidal solution . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



_ _ - _ _ _ _ _ _ _ _ _ C _ _ _ - - _ _ - - - - - - - - -  

Activated carbon 

Talc 

Bentonite 

Kaolin 

Diatomaceous earth 

Perlite 

Ha~elnut shells 

Rice meal 

Beeswax Releasing agent 

Carnauba wax Releasing agent 

International Norms 

Preparations of Micro-organisms and Enzymes 

Any preparations of micro-organisms and enzymes normally used as processing 
aids jn food processing, with the exception of micro-organisms genetically 
modified and with the exception of enzymes derived from genetically modified 
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Substances Description; Compositional 
Requirements; Conditions of Use 

Farmyard and poultry manure Need recognized by certification body or 
authority if not sourced from organic 
production systems. "Factory" farming ' O  

sources not permitted. 

Slurry or urine If not from organic sources, need recognized 
by inspection body. Preferably after 
controlled fermentation and/or appropriated 
dilution. "Factory" farming sources not 
permitted. 

Composted animal excrements, Need recognized by the certification body or 
including poultry authority. 

Manure and composted farmyard "Factory" farming sources not permitted. 
manure 

Dried farmyard manure and Need recognized by the certification body or 
dehydrated poultry manure authority. "Factory" farming sources not 

permitted. 

Guano Need recognized by the certification body or 
authority. 

Straw Need recognized by the certification body or 
authority. 

Compost and spent mushroom Need recognized by the certification body or 
and Vermiculite substrate authority. The initial composition of the 

substrate must be limited to the products on 
this list. 

Sorted, composted or fermented Need recognized by the certification body or 
home refuse authority. 

Compost from plant residues 

Processed animal products from Need recognized by the certification body or 
slaughterhouses and fish authority. 
industries 

By-products of food and textile Need recognized by the certification body or 
industries Not treated with authority. 
synthetic additives. 

Seaweeds and seaweed products Need recognized by the certification body or 
authority. 

Sawdust, bark and wood waste Need recognized by the certification body or 
authority, wood not chemically treated after 
felling. 

Wood ash and wood charcoal Need recognized by the certification body or 
authority, from wood not chemically treated 
after felling. 

L----------J------------------r 



_____ -__ - - -  ---------------- 
Natural phosphate rock Need recognized by the certification body or 

authority. Cadmium should not exceed 90mgl r 
kg p,o, 

Basic slag Need recognized by the certification body or 
authority. 

Rock potash, mined potassium Less than 60% chlorine 
salts (e.g. kainite, sylyinite) 

Sulphate of potash (e.g. patenkali) Obtained by physical procedures but not 
enriched by chemical processes to increase 
its solubility. Need recognized by the 
certification body or authority. 

Calcium carbonate of natural 
origin (e.g. chalk. Marl, maerl, 
limestone, phosphate chalk) 

Magnesium rock 

Calcareous magnesium rock 

Epsom salt (magnesium-sulphate) 

Gypsum (calcium sulphate) Only from natural sources/origin. 

Stillage and stillage extract Ammonium stillage excluded 

Sodium chloride Only mined salt 

Aluminium calcium phosphate Cadmium should not exceed 90mgkg P,O, 

Trace elements (e.g boron, Need recognized by the certificztion body or 
copper, iron, manganese, authority. 
molybdenum, zinc) -- 
Sulphur Need recognized by the certification body or 

authority. 

Stone meal 

Clay (e.g bentonite, perlite, zeolite) 

Naturally occurring biological 
organisms (e.g worms) 

Vermiculite 

Peat Excludmg synthetic additives; permitted for 
seed, potting module composts. Other use as 
recognized by certification body or authority. 
Not permitted as a soil conditioner. 

Humus from earthworms and 
insects 

Chloride of lime Need recognized by the certification body or 
authority. 

Human excrements Need recognized by the certification body or 
authority. The source is separated from 
household and industrial wastes that pose a 
risk of chemical contamination. It is treated 

-------------------C--____,-__ 
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sufficiently to eliminate risks from pests, 
parasites, pathogenic micro-organisms, and is 
not applied to crops intended fro human 
consumption or to the edible parts of plants. 

By-products of the sugar industry Need recognized by the certification body or 
(e.g. Vinasse) authority. 

By-products from oil palm, Need recognized by the certification body or 
coconut and cocoa (including authority. 
empty fruit bunch, palm oil mill 
effluent ipome), cocoa peat and 
empty cocoa pods) 

By-products of industries Need recogfiized by the certification body or 
processing ingredients from authority. 
organic agriculture 

Calcium chloride solution Leaf treatment in case of proven calcium 
deficiency. 

Substances Description; Compositional Requirements; 
Conditions of Use 

I. Plant and Animal 

Preparation on basis of pyretiuins Need recogn~zed by the certification body or 
extracted from Chrysanthemum authority. Exclusion of Piperonyl butoxide 
cineratiaefolium, containing after 2005 as a synergist. 
possibly a synergist 

Preparations of Rotenone from Need recognized by the certification body or 
Derris elliptica, Lonchocarpus, authority. 
Thephrosia spp. 

Preprations from Quassia amara Need recognized by the certification body or 
authority. 

Preprations from Ryania speciosa Need recognized by the certification body or 
authority. 

Commercial preparations/products Need recognized by the certification body or 
of Neem (Azadirachtin) from axthority. 
Azadirachta indica 

Propolis Need recognized by the certification body or 
authority. 

Plant and animal oils 

Seaweed, seaweed meal, seaweed Need recognized by the certification body or 
extracts, sea salts and salty water authority. Not chemically treated. 

Gelatine 

Lecithin Need recognized by the certification body or 
authority. 

Casein 
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............................. 
Natural acids (e.g. vinegar) Need recognized by the certification body or 

authority. 

Fermented produce from 
Aspergillus 

Extract from mushroom Need recognized by the certification body or 
(Shiitake fungus) authority. 

Extract from Chlorella 

Chitin nematicides Natural origin 

Natural plant preparations, Need recognized by the certification body or 
excluding tobacco authority. 

Tobacco tea (except pure nicotine) Need recognized by the certification body or 
authority. 

Sabadilla 

Beeswax 

11. Mineral 

Copper in the form of copper Need, prescription and application rates 
hydroxide, copper oxychloride, recognized by certification body or authority. 
(tribasic) copper sulphate, cuprous As a fungicide on condition that the 
oxide, Bordeaux mixture and substance be used in such a way as to 
Burgundy mixture minimize copper accumulation in the soil. 

Sulphur Need recognized by the certification body or 
authority. 

Mineral powders 
(stone meal, silicates) 

Diatomaceous earth Need recognized by the certification body or 
authority. 

Silicates, clay (bentonite) 

Sodium silicate 

Sodium bicarbonate 

Potassium permanganate Need recognized by the certification body or 
authority. 

Iron phosphates As molluscicide. 

Paraffin oil Need recognized by the certification body or 
authority. 

111. Micro Organisms used for 
Biological Pest Controls 

Micro-organisms (bacteris, Need recognized by the certification body or 
viruses, fungi) e.g Bacillus authority. 
thuringiensis, Granulosis virus etc. ----------- 1 --------------- 1 
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............................. 
IV. Other 

Carbon dioxide a ~ d  nitrogen gas Need recognized by the certification body or 
authority. 

Potassium soap (soft soap) 

Ethyl alcohol Need recognized by the certification body or 
authority. 

Homeopathic and Ayurvedic 
preparations 

Herbal and biodynamic 
preparations 

Sterilized insect males Need recognized by the certification body or 
authority. 

Rodenticides Products for pest control in livestock 
buildings and installations. Need recognized 
by certification body or authority 

V. naps 

Pheromone preparations 

Preparations on the basis of Need recognized by the certification body or 
metaldehyde containing a authority. 
repellent to higher animal species 
and as far as applied in traps. 

Mineral oils Need recognized by the certification body or 
authority. 

Mechanical control devices such 
as e.g. crop protection nets, spiral 
barriers, glue-coated plastic traps, 
sticky bands. 



Annexure 111 

Minimum Inspection Requirements and Precautionary Measures under the 
Inspection or Certification System 

1) Inspection measures are necessary across the whole of the food chain to verify 
product labelled according to Section 3 of these guidelines conforms to 
internationally agreed practices. The official or officially recognized certification 
body or authority and the competent authority should establish policies and 
procedures in accordance with these guidelines. 

2) Access by the inspection body to all written andlor documentary records and 
to the establishment under the inspection scheme is essential. The operator 
under an inspection should also give access to the competent or designated 
authority and provide any necessary information for third party audit purposes. 

A) Production Units 

3) Production according to these guidelines should take place in a unit where the 
land parcels, production areas, farm buildings and storage facilities for crop 
and livestock are clearly separate from those of any other unit which does not 
produce according to these guidelines; preparation andlor packaging workshops 
may form part of the unit, where its activity is limited to preparation and 
packaging of its own agricultural produce. 

4) When the inspection arrangements are first implemented, the operator and the 
official or officially recognized certification body or authority should draw up 
and sign a document which includes: 

a) a full description of the unit and/or collection areas, showing the 
storage and production premises and land parcels and, where 
applicable, premises where certain preparation andlor packaging 
operations take place; 

b) and, in the case of collection of wild plants, the guarantees given by 
third parties, if appropriate, which the producer can provide to ensure 
that the provisions of Annex 1, para 10 are satisfied; 

C) all the practical measures to be taken at the level of the unit to ensure 
compliance with these guidelines; 

d) the date of the last application on the land parcels andlor collection 
areas concerned of products the use of which is not compatible with 
Section 4 of these guidelines; and 

e) an undertalung by the operator to carry out operations in accordance 
with Sections 3 and 4 and to accept, in event of infringements, 
implementation of the measures as referred to in Section 6, paragraph 
9 of these guidelines. 

5 )  Each year, before the date indicated by the certification body or authority, 
the operator should notify the official or officially recognized certification 
body or authority of its schedule of production of crop products and 
livestock, giving a breakdown by land parcelherd, flock or hive. 
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1 Organic Norms 6 )  Written and/or documentary accounts should be kept which enable the 
official or officially recognized certification body or authority to trace the 
origin, nature and quantities of all raw materials bought, and the use of 
such materials; in addition, written and/or documentary accounts should 
be kept of the nature, quantities and consignees of all agricultural products 
sold. Quantities sold directly to the final consumer should preferably be 
accounted for on a daily basis. When the unit itself processes agricultural 
products, its accounts must contain the information required in B2, third 
dash point of this Annex. 

7) All livestock should be identified individually or, in the case of small 
mammals or poultry, by herd or flock or in the case of bees by hive. 
Written and/or documentary accounts should be kept to enable tracking 
of livestock and bee colonies within the system at all times and to provide 
adequate traceback for audit purpose. The operator should maintain detailed 
and up-to-date records of: 

a) breeding andlor origins of livestock; 

b) registration of any purchases; 

c) the health plan to be used in the prevention and management of 
disease, injury and reproductive problems; 

d) all treatments and medicines administered for any purpose, including 
quarantine periods and identification of treated animals or hives; 

e) feed provided and the source of the feedstuffs; 

f) stock movements within the unit and hive movements within 
designated forage areas as identified on maps; 

g) transportation, slaughter andlor sales; 

h) extraction, processing and storing of all bee products; and 

i) Storage, on the unit, of input substances, other than those whose use 
is with paragraph 4.l(b) of these guidelines is prohibited. 

9) The official or officially recognized certification body or authority should 
ensure that a full physical inspection is undertaken, at least once a year, 
of the unit. Samples for testing of products not listed in these guidelines 
may be taken where their use is suspected. An inspection report should 
be drawn up after each visit. Additional occasional unannounced visits 
should also be undertaken according to need or at random. 

10) The operator should give the certification body or authority, for inspection 
purposes, access to the storage and production premises and to the parcels 
of land, as well as to the accounts and relevant supporting documents. 
The operator should also provide the inspection body with any information 
deemed necessary for the purposes of the inspection. 

11) Products referred to in Section 1 of these guidelines which are not in their 
packaging for the end consumer should be transported in a manner which 
should prevent contamination or substitution of the content with substances 
or product not compatible with these guidelines and the following 
information, without prejudice to any other indications required by law: 

118 



- the name and address of the person responsible for the production or 
preparation of the product; 

- the name of the product; and 

- that the product is of organic status. 

12) Where an operator runs several production units in the same area (parallel 
cropping), units in the area producing crop, crop products not covered by 
Section 1 should also be subject to the inspection arrangements as regards 
the dash points of paragraph 4 and paragraphs 6 and 8 above. Plants of 
indistinguishable varieties as those produced at the unit referred to in 
paragraph 3 above should not be produced at these units: 

- If derogations are allowed by the competent authority, the authority 
must specify the types of production and circumstances for which 
derogations are granted and the supplementary inspection 
requirements, such as unannounced site visits; extra inspections during 
harvest; additional documentary requirements; assessment of an 
operation's ability to prevent co-mingling, etc., which are to be 
implemented. 

- Pending further review of these guidelines in accordance with Section 
8, member countries can accept parallel cropping of the same variety, 
even if it is not distinguishable, subject to adequate inspection 
measures being applied. 

13) In organic livestock production, all livestock on one and the same 
production unit must be reared in accordance with the rules laid down in - these Guidelines. However, livestock not reared in accordance with these 
Guidelines may be present on the organic holding provided that they are 
separated clearly from livestock produced in accordance with these 
Guidelines. The competent authority can prescribe more restrictive 
measures, such as different species. 

14) The competent authority may accept that animals reared in accordance 
with the provisions of these Guidelines may be grazed on common land, 
provided that: 

a) this land has not been treated with products other than those allowed 
in accordance with Section 4.1 (a) and (b) of these Guidelines, for at 
least three years; 

b) a clear segregation between the animals reared in accordance with 
the provisions of these Guidelines, and the other animals can be 
organized. 

15) For livestock production, the competent authority should ensure, without 
prejudice to the other provisions in this Annex, that the inspections related 
to all stages of production and preparation up to the sale to the consumer 
ensure, as far as technically possible, the traceability of livestock and 
livestock products from the livestock production unit through processing 
and any other preparation until final packaging andor labelling. 

B) Preparation and Packaging Units 

1) The producer andor operator and should provide: 
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Organic Norms - a full description of the unit, showing the facilities used for the, 
preparation, packaging and storage of agricultural products before and 
after the operations concerning them; 

- all the practical measures to be taken at the level of the unit to ensure 
compliance these guidelines. This description and the measures 
concerned should be signed by the responsible person of the unit and 
the certification body. The report should include an undertaking by 
the operator to perform the'operations in such a way as to comply 
with Section 4 of these guidelines and to accept, in the event of 
infringements, the implementation of  measures as referred to in 
paragraph 6.9 of these guidelines and be countersigned by both parties. 

2) Written accounts should be kept enabling the certification body or authority 
to trace: 

- the origin, nature and quantities of agricultural products as referred to 
in Section 1 of these guidelines which have been delivered to the unit; 

- the n'ature, quantities and consignees of products as referred to in 
Section 1 of these guidelines which have left the unit; and 

- any other information such as the origin, nature and quantities of 
ingredients, additives and manufacturing aids delivered to the unit 
and the composition of processed products, that is required by the 
certification body or authority for the purposes of proper inspection of 
the operations. 

3) Where products not referred to in Section 1 of these guidelines are also 
pyocessed, packaged or stored in the unit concerned: 

- the unit should have separate areas within the premises for the storage 
of products as referred to in Section 1 of these guidelines, before and 
after the operations; 

- operations should be carried out continuously until the complete run 
has been dealt with, separated by place or time from similar operations 
performed on products not covered by Section 1 of these guidelines; 

- if such operations are not carried out frequently, they should be 
announced in advance, with a deadline agreed on with the certification 
body or authority; and 

- every measure should be taken to ensure identification of lots and to 
avoid mixtures with products not obtained in accordance with the 
requirements of these guidelines. 

4) The official or officially recognized certification body or authority should 
ensure that a full physical inspection, at least once a year, of tlie unit. 
Samples for testing of products not listed in these guidelines may be 
taken where their use is suspected. An inspection report must be drawn 
up after each visit countersigned by the person responsible for the unit 
inspected. Additional occasional unannounced visits should also be 
undertaken according to need or at random. 

5 )  The operator should give the official or officially recognized certification 
body or authority or authority, for inspection purposes, access to the unit 



and to written accounts and relevant supporting documents. The operator 
should also provide the inspection body with any information necessary 
for the purposes of inspection. 

International Norms 

6) The requirements in respect to the transport as laid down in paragraph 
A.10 of this Annex are applicable. 

7 )  On receipt of a product referred to in Section 1 of these Guidelines, the 
operator shall check: 

- the closing of the packaging or contained where it is required; and 

- the presence of the indications referred to in A. 10 of this Annex. The 
result of this verification shall be explicitly mentioned in the accounts 
referred to in point B.2. When there is any doubt that the product 
cannot be verified according to the production system provided for in 
Section 6 of this Guidelines, it must be placed on the market without 
indication referring to the organic production method. 

C) Imports 

Importing countries should establish appropriate inspection requirements 
for the inspection of importers 2nd of imported organic products. 
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1.0 OBJECTIVES 

After going through this Unit, you will be in a position to : 

explain the purpose of farm designing; 

describe different components of an organic farm; 
define tillage and soil tilth; 

state the land preparation methodology for various crops; 

identify the border trees and enumerate their uses; and 
define a buffer zone. 

1 .  INTRODUCTION 
You have learnt in detail about the different dimensions of organic farming in 
the previous course. 

We know, organic farming is a method of crop and livestock production without 
the use of pesticides, fertilizers, Genetically Modified Organisms (GMOs), 
antibiotics and growth hormones. An organic farm should be a self-sustaining 
unit. So, it should have a blending of the components like crops, trees, livestock, 
cattle shed, compost yard, storehouse and farm office located at convenient and 
appropriate locations. The factors that are determining allocation of different 
components in the farm design include resources, topography, access and market. 
Farm designing plays an important role in optimizing the utilization of resources 
within the farm. 

The land preparation includes different operations carried out to prepare an 
appropriate seed-bed for different crops. The operations to be carried out to 
prepare a good seed-bed depends upon the types of soil, types of crops, season 
and available resources with the farmer. 

The organic farming is not only a cultivation practices but also involves safety 
I of its operations, production system and products. The certified organic farm 



should have a buffer zone to prevent contamination from outside. The buffer Farm Designing, Land 
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zone dimensions depend on the farm size, crops to be grown and extent of non- Zone 
organic farm around the farm. This is an important component of the certified 
organic farm. It helps to prevent the outside drift of chemicals and many more 
form of contamination to the organic farm. 

1.2 FARM DESIGN 
The first point strike about the farm design is the "location of different enterprises1 
components" on a piece of land so that there is no competition for the resources. 
In fact, to utilize the resources of a farm effectively, a farm plan is prepared and 
implemented. Designing an organic farm takes into consideration the grasslands 
(pastures, meadows), orchards, hedges, hedgerows, ecologically rich fallow or 
arable land, waterways, pools, springs, ditches, wetland and swamps to facilitate 
and help build up healthy biodiversity. Access to farm, number and size of fields, 
shape of fields, farm fences and fitting of the crop rotation in the field enterprises 
are considered to enhance production efficiency. Cattle shed to house the livestock 
including dairy animals, poultry, goats or sheep, ponds for aquaculture, slot for 
apiary, compost yard, storehouse and office are the major structures that help to 
improve the farm income and to run the farm profitably. 

Now, let us examine the features of an organic farm and its characteristics. 

An Organic Farm 

So far we have learnt, what is the purpose of designing an organic farm? However, 
in organic agriculture, the farm design and management should achieve 

livestock in the form of combination of enterprises. The on-farm available 
resources are utilized applying farm management principles. The farm 
management helps in the selection, organization and operation of an individual 
farm business for the purpose of obtaining the greatest possible profit. The benefit 
could be the net income, pollution free products, healthy resources and agro- 
biodiversity. 

- 

1.3 CHARACTERISTICS AND COMPONENTS OF 
AN ORGANIC FARM 

A good farm should make efficient use of farm resources such as land, water, 
labour, capital, livestock and equipments. An organic farm maintains and 
improves soil fertility using on farm resources and native microflora and fauna. 
At the same time, farm income should also flow steadily with scope for 
improvement year after year. 

The farm should have a balanced combination of components like cereals, pulses, 
oilseeds, cash crops, fruit crops, vegetable crops, some spi& like chillies, fodder 
crops, green manure crops, trees, livestock including dairy animals, poultry, goats 



Farm Management office. An organic farm with possible components should look like as illustrated 
below: 

FARM DESIGN 

1.4 PLANNING AND LAYOUT OF THE FARM 

As you know, to access the farm and its enterprises within a farm, we need to 
undertake visits. We should plan different components of a farm in a manner 
that it should provide uniform supply of crops for consumption, feed or sale year 
after year. If uniform size of field is not possible, two or three small fields should 
be combined into one unit for the purpose of rotation. You can have rectangular 
field for easy operations. Some of the fields with irregular shape should be allotted 
for pastures or agro forestry. Depending on your plan, fix short term or long term 
rotations. Farm fence is necessary to care for livestock and to check intruders. 
The cattle shed, compost yard, storehouse and office may be located at a higher 
elevation than the cropped area to prevent inundation of water inside the cattle 
shed, storehouse and office. 

1.5 FARM COMPONENTS IN DIFFERENT AGRO 
ECOSYSTEMS 

The components of a farm vary widely due to different ecosystems. The 
components for lowlands, irrigated uplands, and dry lands are presented in this 
section. 

The low land farming system accommodates crops, .piggery, duck and fishery 
enterprises in all possible cbmbinations with a view to recycle the residues and 
by- products of one component to another. The recycling process reduces the 
cost of production per unit of grain, meat, milk, egg, biogas etc., and enhances 
the net return of the system. 

In irrigated upland, integration of crops, dairy, biogas, spawn and mushroom 
production, silkworm rearing, mulberry cultivation and homestead garden with 
apiary may be practiced successfully. Border planting of trees and raising sun 
hemp between the trees for green manuring is also practiced. In this manner, the 

8 organic farming will act as self regulating unit. 



In dry lands, a farming system with grain crops, fodder crops, fodder trees, fruit Farm Designing, Land 
Preparation and Buffer 

trees, perennial grass and goat rearing are accommodated. Zone 

Now, let us examine different components of an organic farm. 

1.5.1 Field Crops in Organic Farms 

Field crops are an important and integral component of an organic farm. The 
nature of field crops of an organic farm should be determined by the needs of the 
farmer, technologies available, support from various agencies, demand and price 
for the produce in the market. The farmers can choose cereals or millets, pulses, 
oilseeds, cash crops, spices, plantation crops, green manure crops, fodder crops, 
fruit crops and vegetable crops. In an organic farm, the crop rotation must have 
a legume crop. 

Cover crops are planted to cover the soil surface during fallow period of the 
cropping cycle. The cover crops are grown to improve soil fertility, suppress 
weed growth and prevent soil erosion. It also reduces moisture loss from the soil 
and suppresses the weed. The cover crops help more water absorption by the 
soil, hence, help to conserve the water. Dolichos lablab, Crotalaria sp., Canavalia 
sp., Vigna sp., Tephrosia sp., Dioscroea sp. and Ipomea batata are the commonly 
grown as cover crops. 

1.5.2 Trees in Organic Farm 

Trees play an important role in meeting the diverse requirements. They form an 
integral component of an organic farm. The benefits of having trees on a suitable 
location at a farm are immense. Now, let us examine some of the important roles 
of trees at an organic farm. 

1.5.2.1 Border Trees 

Border trees are grown on the 
boundary of the farm or 
cropping areas (Figure). 
Multipurpose trees like neem, 
pongamia (Karanj) or 
erythrina (madar) or any other 
local trees of importance 
should be chosen as border 
trees. They are planted with 
recommended spacing. They 
should be tall, fast and erect growing and having less branching. 

The border trees serve as wind brake and provide biomass for green leaf manuring 
and composting. They also serve as a live fence to the farm. The border trees 
serve as perches for birds that help in management of insect pests. Further, trees 
like neem help in preparation of neem seed kernel extract, which is useful in 
insect pest management under organic farming. 

Smaller treeslshrubs like Glyricidia sp, Leucaena leucocephala, Erythrijna, Mtex 
nugundo and Sesbania (daincha), fodder plants and other leguminous plants can 
also be planted at a distance of one meter in between the border trees. These 



Farm Management trees add to the biological diversity and improve the overall ecological balance. 
They also add economic value to the organic farm and enrich the soil. 

The border trees and shrubs may take at least 2-3 years for yielding adequate 
biomass. If on farm biomass is not available, we may procure biomass for 
composting from certified organic farm to avoid contamination. 

1.5.2.2 Agroforestry 

We know, agroforestry is a "Sustainable Land Management System". 
"Agroforestry is a collective name for the land use system and practice in which 
woody perennials are deliberately integrated with crops andlor animals on the 
same land management unit. The integration can be either in a spatial mixture or 
in a temporal sequence. There are normally both ecological and economic 
interactions between woody and non-woody components in agroforestry" (World 
Agroforestry Centre 1993). Agroforestry is the management of agriculture, tree 
and livestock on same unit of land ,to make the system self regulating. Trees 
form an important component in the agroforestry. Trees provide insurance in 
the event of crop failure. Trees are the sources of food, fuel and fodder. The 
following are the major land use systems in relation to agroforestry. 

Silvi pastoral - Tree and grasses in combination 

Agri-silvi-horticulture Agricultural crop + trees + fruit trees 

Silvi-pastoral-horticulture - Trees + grasses (fodder) + fruit trees 

Some of the multi-purpose trees are recommended for different agro-climatic 
zones. Acacia albida and Ailanthus excelsa are recommended for semi arid 
tropical and sub tropical climatic conditions. The multi-purpose trees like Acacia 
auriculaeformis, Acacia catechu and Acacia nilotica are recommended for 
tropical and subtropical climatic conditions. Prosopis cineraria is one of the 
best examples of multipurpose tree species recommended for arid areas. 

1.5.2.3 Farm Forestry 

It would be feasible, if we define the farm forestry first. The farm forestry is a 
practice of raising trees for timber, fuel or fruit within the farmstead on the land 
which is generally not useful for crop cultivation. Farm forestry, besides providing 
timber, fuel wood or fruits to farmer, also conserves soil and water. Planting 
trees improves the fertility status of the farm lands and ameliorates the surrounding 
environment. As per the national recommendation, we should have at least 33% 
area under forest. The fodder trees and manuring trees being pruned every year 
cannot provide required amount of tree cover for a longer period. Hence, the fire 
wood trees, timber trees and non-commercial wild fruit trees should be used for 
farm forestry. At least five to eight years of continued tree cover is required to be 
called as farm forestry. 

In a land use system of degraded soils unsuitable for agriculture, a farmer can 
grow suitable trees in the site that would ameliorate the soil and heal the 
environment. Such a practice is also called the farm forestry. The farm forestry 
described above, makes available oC its products directly to the farmers. 



1.5.2.4 Benefits of Trees in Organic Farm 

The trees under agroforestry and farm forestry help in maintaining the soil health. 
They reduce the rate of soil erosion, build up long term soil fertility and reduce 
the soil moisture depletion (dropped leaves act as mulch) thus, maintain a healthier 
moisture regime for crops underneath. They add organic matter to the soil and 
hence improve the water holding capacity and biological activities in the soil. 
The leaf litter provided by the trees help in harvesting the run-off water. Above 
all, trees provide additional income to the farmers by providing fuel, timber 
fodder and other economic commodities (such as gum, resin etc.). As a live 
fence, it provides protection against any intrusion in the field. 

1.5.3 Farm Biodiversity 
We know, an organic farm will ensure healthy biodiversity. In an organic farm, 
biodiversity is achieved by adopting crop rotation with legumes as well as by 
coverage of the soil with diverse plant species all through the year. It would ease 
the pressure from insects, weeds, diseases and other pests and also improves the 
soil health. Maintenance of healthy biodiversity at a farm is essential to make 
the production sustainable. 

1.5.4 Field Bunds 
Normally, bunds acquire about I to 2 per cent of the total cultivation area. Usually 
bunds are of two types: temporary and permanent. The temporary bunds are 
made for seasonal work and when the crop is harvested and field is ploughed, 
they get dismantled. On the bunds, seasonal vegetables and fodder crops may 
be planted. It helps in preventing the breaching of bunds. It also helps the farmer 
to get an additional income. Permanent bunds are made to delineate some areas 
to another. 

1.5.5 Compost Yard 
In any organic farm, compost must be made available in abundance. The compost 
yard must be located close to the cattle shed to make the transportation and 
handling of dung from the cattle shed easier. The yard will also make use of the 
biomass available from the border trees, field bunds and other agro wastes 
available at the farm. The compost should be made within the farm to avoid any 
form of contamination from outside. 

Now, we shall describe an indigenous technique of managing the soil fertility. 
The method is almost similar to that of green manuring. This method is useful in 
organic farming. 

Check Your Progress Exercise 1 
Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

1) Describe the characteristics of an organic farm? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 
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2) What is the role of border trees in an organic farm? 

..................................................................................................................... 

3) Differentiate between agroforestry and farm forestry. 

..................................................................................................................... 

Dhabolkar Method for Fertility Enhancement 

Named after a Maharashtrian farmer, the Dhabolkar Method presents the 
following steps: 

1) Select a field that needs improvement in its fertility. Ensure that there is 
enough water for irrigating the field. 

2) Apply Farm Yard Manure, poultry manure or vermicompost before the 
ploughing. 

3) Grow on the chosen field any four types of plants from each of the 
following five groups. Use the types of plants that are locally available. 

Grains (Examples: Sorghum, millet, Finger Millet) 

Pulses (Examples: Black gram, ~ r e e h  gram, Bengal gram, Lablab) 

Oilseeds (Examples: Sesame, Groundnut, Castor, Sunflower) 

Green manure crops (Examples: Daincha, Sun hemp, Horse gram, 
Clover) 

Spices (Mustard, Coriander, Fenugreek, Cumin Seeds) 



4) Collect seeds of these plants upto 20 to 25 kg of seed to be sown in one 
acre of land area. 

5) After 30 to 35 days apply manure and beneficial microorganisms. 

6 )  This can be either in liquid form through irrigation or solid mixture as soil 
application. 

7) After 50 to 60 days of vegetative growth of these plants, they are cut and 
ploughed in the soil (or use a rotavator) in situ. 

Such practices will improve the physical condition of the soil, creates an ideal 
surrounding for earthworms and soil microorganisms that feed on this biomass. 
These creatures help break the complex biomass and decompose it into further 
macro and micronutrients for the crops. Thus, crops can be grown with much 
less water. 

This process has to be carried out three times. It enhances soil fertility within a 
short period of 200 days. 

FARM STRUCTURES 

Farm structures are an important component in organic farms. These structures 
are used for varied purposes. The location of structures at the farm should be at 
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convenient and appropriate places. Now, we shall describe some of the important 
farm structures in detail. 

1.6.1 Cattle Shed 

This is one of the important structures of a farm. As we know, organic farming 
depends largely on plant and animal origin inputs. The cattle rearing at the farm 
is an important activity of an organic farm. The site for the cattle shed should be 
at a higher elevation. The cattle shed should provide a comfortable and hygienic 
condition to keep the cattle healthy and free of diseases. The cattle shed should 
be located closer to the compost yard which reduces the drudgery in transportation 
of agro wastes for composting. 

The floor of the cattle shed should have slope towards the dung channel to provide 
satisfactory drainage and also to facilitate collection of urine. The cattle shed 
should be preferably oriented in east to west direction to have proper ventilation. 
Neem or Peepal or Pongamia trees may be raised around the cattle shed. 

1.6.2 Storehouse 

A storehouse should be maintained to stock the farm implements and the produce 
after harvest. The storehouse should be at least half a meter above the farm 
level. It should have a projection of 0.5 m height to protect the grains from rats 
and other rodents. The storehouse should be damp proof. The windows and 
doors should be lined by fine wire mesh. 

1.6.3 Farm Office 

To monitor the daily activities at the farm, keeping of the official records and 
other farm documents, a place at the farm should be maintained as office. 
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A room of 5m x 5m should be constructed near the storehouse. The records are 
required for inspection by the certifying agencies while conducting inspection 
for the certification of the organic farm. 

The farm records are essential to document all financial transactions and earnings 
of the farm and are useful for studying the farm business and also fordplanning 
improvements. They also indicate the financial condition of the farmer and his 
financial progress from year to year for preparing a sound farm planning and 
resource utilization. 

n p e s  of Farm Records 

We shall be studying the details of farm records which are essential for an 
organic farm in course 111. However, to prompt your memory, some of the farm 
records are introduced here. They are : 

1) Cash Receipts and Cash Expenses 
2) Production Records 

3) Feed RecordsDnput Records 

4) Labour Records 

5 )  Record of Farm Produce Used in the House 

6)  Miscellaneous Farm Records 

7) Single or Double Entry Account 
8) Cash Records 

9) Cost of Production Records 

10) Record Forms for Income Tax Purposes 

1.7 LAND PREPARATION 
We know, tillage is the fundamental concept used in agriculture to denote 
manipulation or stirring of the soil with tools and implements for loosening the 
surface crust and to bring favourable condition for germination of the seeds and 
growth of crop plants. The tillage carried out before sowing is called primary 
tillage or land preparation. The soil condition resulting from tillage is called 
tilth. Good soil tilth provides congenial environment for seed germination and 
crop growth. 

Different implements are used one after another in a series to build up the soil 
tilth. The plough is used to open up the soil and leave the land in a cloddy condition. 
The cultivators break down the clods; the harrows break down the small clods 
further by combing the land; the rollers are used to compact the seed-bed. 

1.7.1 Implements Used for Land Preparation 

As stated above, land preparation is also called primary tillage. Mainly plough, 
harrows, rotavator, rollers and planks are the used for the land preparation. 

1.7.2 Factors Influencing Land Preparation 

The land preparation is influenced by several factors like the crops to be grown, 
soil types and the type of farming and the available resources with the farmer. 



The crop determines the type and extent of land preparation. Hardy crops like 
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fine tilth and the land has to be worked properly. The crops like Sugarcane and 
tuber crops require deep cultivation and for such crops, disc plough and spades 
-are often used to loosen the soil to the required depth. 

The heavy clayey soils can be worked only within a narrow range of moisture 
and it requires more draught. Once the soil is broken down to small clods, further 
operations are done easily. The lighter soils can be worked under a wide range of 
moisture conditions with less draught. Loamy soils are easily brought to proper 
tilth with very little effort. 

with high intensity cropping land requires frequent land preparation, where as 

the dry lands with single crop) require limited operations for the-land 

1.7.3 Summer Ploughing 
Summer ploughing brings the soil to favorable condition for cultivation during 
ensuing crop season. The land should be ploughed at least four to five times- It 
is very useful for the conservation of rainwater. S~mmer ploughing mikes the 
soil surface more permeable and facilitates water absorption. Through SUn~mer 
ploughing we also manage weed and pest population. Due to exposure to intense 
heat during summer, the pathogens and weed seeds get inactivated. The insect 
eggs and larvae also get killed. 

1.7.4 Wetland Preparation 

Rice is grown in wetlands with 5 to 10 cm of standing water in the field throughout 
the life of the crop. The land preparation aims at suspending the soil particles in 
water and also to create an impermeable substratum for arresting the downward 
movement of water. This is called puddling. The flooded lands are worked with 
wooden ploughs. Green biomass available are then spread over the field and 
trampled in. Water is kept standing in the field and the green biomass is allowed 
to decompose for a week or two. Then, the field is ploughed twice or thrice and 
leveled using a leveling board to hold water uniformly all over the field. 
Thereafter, rice seedlings are planted in the field. 

Let us describe the characteristics of some of the important implements which 
are common for preparing the wetlands. 

Wetland puddler is a very useful, economic and labour saving implement for 
producing fine puddling wetlands for paddy cultivation. This implement consists 
of three angular bladed cast iron hubs rigidly fixed to a hollow horizontal pipe 
aod is rotated when dragged by a pair of bullocks. This implement is also useful 
for trampling green matter i i  the puddled field. When used for trampling, the 
vegetative matter is cut and buried in the soil. An area of 0.8 ha can be worked in 

"*'"' 
is a bull~ck-draw~ implement used far uddljng 'Oil wet lmd Five 

ofhelicai blades malie dl"ld are jn a skewed shape and 

On a Wmden frame having wooden b e a ~ n g  such 



Farm Management that the blades can rotate freely. A handle and pole shaft are provided. Due to the 
helical shape of the blade, there will be continuous contact between the blades 
and the soil which gives uniform load on the neck of the bullocks. After ploughing 
the land with country plough, the implement can be used to puddle the soil 
which operates a depth of 8 to 10 cm. The helical geometry facilitates better 
churning and slicing of the soil as required for puddling purposes. The coverage 
of this puddler is 0.6 ha per day. 

Sheep Foot Roller is a bullock-drawn implement, used to arrest deep percolation 
losses of water in wetland after puddling. Truncated conical frustums are fixed 
on the surface of the drum, which can freely rotate on wooden bearings fitted on 
a wooden frame. A handle and a pole shaft are attached to the frame. This 
implement in the puddled soil helps reducing percolation loss of water by 1 to 
21 %. This is done by the compaction of the hollow drum. It covers an area of 1.0 
ha per day. 

1.8 TYPES OF TILLAGE 

There are four kinds of tillage operations for preparing the seed-beds viz., (1) 
Conventional Tillage, (2) Minimum Tillage, (3) No Tillage and (4) Conservation 
Tillage. 

Let. us examine them one by one. 

1.8.1 Conventional Tillage 

It includes all the primary and secondary tillage operations. In this system of 
tillage, the field is ploughed many times using machines or bullocks. Continuous 
use of heavy ploughs causes development of hard-pan in the subsoil. The hard 
pan renders poor infiltration in the soil. The soil becomes more susceptible to 
run-off and erosion. However, most of the farmers have the tendency to have a 
fine seed-bed by ploughing frequently. But now farmers are realizing that 
conventional tillage is consuming a lot of energy and also posing several problems. 

1.8.2 Minimum Tillage 

It is a method of land preparation in which number of tillage operations is 
considerably less than those in the conventional tillage system. The advantages 
of the minimum tillage over conventional tillage are reduced cost and time of 
field preparation, less soil compaction, no destruction of soil structure, minimal 
water loss through run-off and erosion, increased water storage in the plough 
layer. 

1.8.3 No/Zero Tillage 

This is a practice of sowing the succeeding crop without any field preparation 
after the harvest of the preceding crop. The soil is given herbicides to kill the 
weeds and then with the help of Zero seed drill, the crop (for example wheat 
after rice) is sown directly in the field. Zero tillage reduces the labour and power 
consumption in crop production. It reduces soil erosion. The no tillage is effective 
in cultivating soils on slopes that are otherwise prone to erosion. No tillage 
methods are suitable in soils with good natural drainage. This is aPPlicabllt0 
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biological activity of soil fauna, favourable initial \oil structure and an adequate Zone 
quantity of crop residue mulch. Build up of perennial weed is greater problem 
under this system of tillage. 

1.8.4 Conservation Tillage 

In conservation tillage, crops are grown with minimal cultivation of the soil. 
When the amount of tillage is reduced, the stubble or plant residues are not - 
completely incorporated and most or all remain on top of the soil rather than 
being ploughed or disked into the soil. The new crop is planted into this stubble 
or small strips of tilled soil. Weeds are controlled with cover crops rather than 
by cultivation. The tillage system that reduces loss of soil or water compared to 
conventional tillage is called conservation tillage. The characteristics of a 
conservative tillage system are presence of crop residue mulch, effective 
conservation of soil and water, improvement of soil structure, higher organic 
matter content and maintenance of high level of productivity. I 

C - - 
1.9 LAND PREPARATION FOR CEREALS AND 

MILLETS 

Under this section, we shall study the types of suitable soil-bed for different 
crops. The nature of crops decide the extent of work in the field to prepare a 
suitable seed-bed. 

1.9.1 Paddy 

You might know that cereal and millet require comparatively more pulverized 
soil in comparison to that of pulses and oilseeds. For them, the field should be 
ploughed 20 to 25 cm deep by mould board plough'in summer. The field should 
be flooded or saturated with water one fortnight before final preparation. This 
helps decomposition of chaff and straw of the previous crop and flushing of 
weeds. Before puddling, ensure 30 cm high bund around the field. The puddling 
kills the weeds and buries them in the soil. The rate of germination of weeds is 
also reduced in subsequent growing period of crop. It helm to create beneficial - - A  - 
physical, biological and chemical conditions in the soil for proper growth of the 

I 
rice plant. Soil surface should be left in leveled condition. The field should be 
puddled three to four times. Puddling also ensures breaking of capillaries and 
reduces seepage and percolation of water. 

1.9.2 Wheat 

Wheat crop requires a well pulverized but compact seed-bed for good and uniform 
seed germination. In irrigated areas, after the harvest of previous crop, the field 
should be ploughed with disc or mould board plough. Where tractor is available, I 
one deep ploughing followed by two to three harrowings with disc or tines and 
2 to 3 planking should be given to prepare a well pulverized seed-bed. But where 
bullocks are the source of power, deep ploughing followed by two to three 
harrowings or four to five intercross ploughing with local plough should be 
done. Planking should be done after each ploughing. 



Farm Management In rainfed areas, the field preparation should be done with care as conservation 
of moisture is dependent on it. Fields we usually prepared by giving one deep 
ploughing followed by two to three ploughing with local plough and then 
planking. In these areas, ploughing should be done in the evening and furrows 
should be kept open whole night to absorb dew moisture. Planking should be 
done early in the morning. 

1.9.3 Maize 

Maize need a friable, well aerated, moist and weed free seed-bed. The first 
ploughing should be done with soil inverting plough so that at least 20-25 cm 
deep soil is loosend. It should be followed by two to three harrowings or three to 
four intercrossing ploughings with local plough. Planking should be done after 
each ploughing. A properly leveled and uniformly graded field is required for 
good water management also. 

1.9.4 Sorghum 

Sorghum seed should be drilled in a well prepared seed-bed free from weeds. 
The first ploughing should be done with soil turning plough so that 20-25 cm 
deep soil is loosend. It should be followed by two to three harrowings or three to 
four intercrossing ploughings with country plough. Thereafter, planking should 
be done to break the clods and to level the field. 

In black cotton soil, if the land is badly infested with weeds, ploughing followed 
by harrowings is usually practiced, but where land is free from weeds or with 
few weeds, the land is cultivated only with Bakhar (blade harrow). 

1.9.5 Pearl Millet 

Pearl millet also requires a fine seed-bed which should be free from clods it's 
the seeds are very small in size. A deep ploughing (at least 15 cm deep) with soil 
inverting plough followed by two or three harrowings is considered to be 
optimum. While leveling the field, care should be taken to ensure that rain 
water does not stagnate. Adequate moisture in the seed-bed at the time of sowing 
is needed for good germination. 

1.9.6 Barely 

A good seed-bed is required for raising the barley crop, though the land preparation 
is not as thorough as that for wheat. Barley is mostly grown on light soils where 
four to five ploughings with local plough or three to four harrowings followed 
by planking are sufficient to prepare a good seed-bed. However, in rainfed areas, 
ploughing or harrowing should be done in the evening time and planking should 
be done next morning to conserve dew as indicated earlier. 

1.9.7 Finger Millet 

The field for finger millet crop should be prepard as thoroughly as possible. 
The first ploughing with mould board plough should be done immediately after 
the harvest of the previous crop. In Black cotton soils, where the soil becomes 
too hard with the loss of small amount of moisture, for ploughing, a shallow 
stirring should be given by heavy 'kunte' (blade harrow) or a disc harrow. With 



the onset of monsoon, field should be harrowed or loughed with local plough R 
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succeeding rain the ploughing is repeated or the 'kunte ' is used. 

1.10 LAND PREPARATION FOR PULSES AND 
OILSEEDS 

Pulses usually require, well aerated and cloddy soil. We know, Rhizobium is 
associated with the pulse crop roots requires oxygen to function. Well pulverized 
and compacted soils are not prefixed. Now, let us examine the field condition 
requirement of some of the pulse and oilseed crops. 

1.10.1 Chickpea 
Chickpea is very sensitive to soil aeration. This crop is not suitable for cultivation 
in heavy soils and calls for special care in seed-bed preparation. A rough, loose 
and well aerated seed-bed is required for chickpea. In case the chickpea crop is 
taken after a kharif fallow, it would be desirable to go for a deep ploughing 
during the monsoon. 

1.10.2 Other Pulses (Lentil, Pigeon Pea, Green Gram, Black 
Gram, Cowpea and Soybean) 

On heavy soils, one deep ploughing followed by two to three'cross harrowings 
should be given. In case of light soils, less tillage is needed to prepare an ideal 
seed-bed. After harrowing, the field should be leveled by giving a gentle slope 
for easy irrigation. 

1.10.3 Groundnut 
Deep ploughing should be avoided which will encourage development of pods . 
in deeper layers of soils making harvesting difficult. One deep ploughing with 
soil turning plough followed by two harrowings are sufficient to achieve a good 
surface tilth up to 12 to 18 cm depth. One or two summer cultivations will 
minimize weeds and insect pests to a great extent in problem areas. 

As the seeds of sesamum are very small, the seed-bed should be fine, firm and 
compact. Usually, one ploughing followed by two to three harrowings'and 
planking is essential. 

1.10.5 Rape Seed, Mustard and Linseed 
A clean and well pulverized seed-bed of good tilth is needed for better 
germination. The land should be well prepared first by ploughing deep with soil 
turning plough, followed by two cross harrowings. Each ploughing should be 
followed by planking so that the soil is well pulverized and leveled. 

1.10.6 Sunflower 
Sunflower requires well pulverized and weed free land with adequate moisture 
supply. The first ploughing should be done by the mould board plough and 
subsequently two to three ploughings could be done by local plough followed 
by planking. 

19 
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1.11 LAND PREPARATION FOR CASH CROPS 

1.11.1 Cotton 

Cotton is a deep rooted crop. It requires a deeply prepared seed-bed. The field, 
after the harvest of the preceding crop should be ploughed 15 to 20 cm deep 
with mould board plough. Thereafter, three to four harrowings or four to five 
ploughings with local plough should be given. After each ploughing, planking 
is essential to make soil pulverized and leveled. 

1.11.2 Sugarcane 

Sugarcane needs deep tillage. In North India, sugarcane is mostly grown on 
alluvial loam soil. To prepare the seed-bed we should undertake one deep 
ploughing with soil turning plough followed by two cross harmwings or five to 
six ploughing with local plough. Planking should be done to make the field 
smooth and clod-free. In irrigated areas, fields are prepared after giving a pre- 
irrigation but in rainfed areas, fields meant for sugarcane are left fallow during 
the preceding monsoon and are ploughed at certain intervals to conserve the 
moisture in the field till cane is planted. 

In peninsular India, sugarcane is cultivated mostly on clay and clayey loam soils 
which require more ploughings. For it, at least one or two deep ploughings and 
one cross ploughing with a mould board plough are essential. It should be 
followed by two to three harrowing to bring the seedbed into fine tilth. 

1.12 LAND PREPARATION FOR GREEN 
MANURING CROPS 

For green manure crops, we should prepare soil suitable for maximum seed 
germination and fast plant growth are obtained. Let us deal with the some 
i~portant green manure crops. 

1.12.1 Sunhemp 

This is the most important green manure crop. The soil should be made friable 
and weed free for sowing of sunhemp. One ploughing followed by two to three 
cross harrowing is sufficient. In case summer ploughing is done, only two 
harrowing or ploughings with local plough are needed. 

1.12.2 Lucerne 

Lucerne needs a fine well leveled seed-bed with adequate moisture. The field 
should be prepared thoroughly and leveled properly. It should be ploughed 
once with a mould board plough and three to four times with a local plough or 
two to three times with harrow, followed by planking each time to secure a firm 
and fine seed-bed. 

1.13 SUBSIDIARY ACTIVITIES 
Beside, cultivating the field crops and planting the trees, the farmer should carry 
out other subsidiary enterprises. Apiculture, poultry farming, sericulture, 
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growing of the fodder crops to maintain the dairy cattle. There may be some 
areas under scrubby, rocky jungles and such areas may be left out undisturbed as 
a natural habitat for birds and natural enemies of pests. The subsidiary enterprises 
not only add in the total income of the farm, but also acts as contingency factor 
in case of failure of one enterprise, something is obtained from next enterprise. 

1.14 BUFFER ZONE 

This is the most important 
area in an organic farm. 
Buffer Zone is a distinct 
piece of land that separates 
agricultural commodities 
grown under organic 
practices from agricultural 
commodities grown under 
non-organic practices. It is 
a must to meet the standards 
of organic certification. Buffer zone in the vicinity of a cropped area 
Further, it is used to prevent 
the possibility of unintended contact by prohibited substances or organisms called 
contaminants. The effectiveness of buffer zone depends on the locality, quality 
of the soil and topography. It also depends on the type of the vegetation used to 
establish the buffer zone. 

The appropriate width of a buffer zone is based on the topography and crop 
cover. Generally, the width of 10 to 30 meters is recommended for an ideal 
buffer zone. A hedge row or trap crop or trees of 1.5 times more height of the 
crop are considered appropriate. 

Heavy rains leading to run-off waters carry &sticides into streams, ponds and 
wells. To reduce these pesticide losses from treated fields located along with 
streams and ponds, planting should be carried out across the slope. Buffer zones 
of 5-10 m can reduce losses on relatively flat land but help little on sloping land. 
Wells and Farm Ponds may be protected against surface run-off waters by 
providing bunds. There are no adequate means of preventing contamination from 
subterranean seepage. 

Perennial grass or a legume grass mix may also be planted in the buffer zone 
because the land can easily be converted back to arable use once the risk of 
contamination is eliminated. The grass of the buffer zone can also be harvested 
as livestock feed. 

Some operators raise crops in the buffer zone. These crops are not eligible for 
organic status. However, if the producer grows both organic and non-organic 
crops then he must provide a visually distinguishing system and must keep the 
records separately in relation to production, storage and marketing. This type of 
parallel production without distinction is usually restricted by certifying agencies. 



Farm Management The most effective buffer zone may result from cordial relationship with 
neighbours. Organic producers may enlighten their neighbours about the organic 
production, certification and problems of contamination. The neighbours may 
become responsible and help avoid possible contaminants across the boundaries 
from their fields. 

Organic farms have the right to be legally and physically protected from the 
threat of cross-contamination, and organic farmers are hoping for a reasonable 
compromise. A buffer zone of 660 feet should be provided by the Bt cotton 
grower and it should be in place between all transgenic and organic crops. The 
660 feet is the recommended isolation distance required by the U.S. Department 
of Agriculture for keeping seed varieties pure and thus allows organic farmers to 
save their pwn seeds. 

Note: a) Space is given below for the answer. 
1 

b) compare your answer with that given at the end of the Unit. 

1) What are the important farm structures? 

..................................................................................................................... I 

..................................................................................................................... 

2) What are the subsidiary activities at an organic.farm? Why these are 



3) Define a buffer zone. Illustrate its significance in organic farming. Farm Designing, Land 
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Zone ..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

1.15 LETUSSUMUP 
In this Unit, we have studied about the farm design, farm structures and their 
locations, methods to prepare suitable land for different crops and also the 
significance of establishing and maintaining a buffer zone at the organic farms. 
Farm designing is vital for optimizing the utilization of resources. It should 
provide appropriate slots for various crops, livestock and farm structures besides 
location for buffer zone. There are certain farm structures that need to be 
established at appropriate places. The land preparation varies from crop to crop, 
nature of soil and the requirements of the crop. Establishing and maintenance of 
a Buffer zone at the organic farm is a must. Buffer zone prevents the unintended 
contact with the contaminants. 

116  KEYWORDS 

Farm Planning : Planning means taking decisions in advance. It 
stimulates thinking, broadens understanding and 
challenges the farmer to move forward. It is a forward- 
looking approach. 

. Border Trees : Tree species planted on the border of cropped areas. 

Buffer Zone : It is an area in the cropped field of farm which prevents 
any outside contamination to the farm and to the crops 
as well. 
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MODEL ANSWERS 

Check Your Progress Exercise 1 

1) An organic farm has to be a self-sustaining unit. It should be sustainable. 

2) The border trees serve as wind brake and provide biomass for green leaf 
manuring and composting. 

3) Agroforestry is sustainable land management system in which field crops, 
trees and, or animals are raised together with an aim to utilize the resources 
economically and obtained higher profit without harming the environment. 
The farm forestry on other hand is planting of tree on farmstead to utilize 
the resources with the farmers. It is done at a small scale level. 

Check Your Progress Exercise 2 

1) A storehouse should be maintained to stock the farm implements and the 
produce after harvest. 

2) Subsidiary activities like apiculture and dairy farming may be taken up in 
an organic farm to boost the farm income. These activities also provide 
contingency income. 

3) Buffer Zone is a distinct piece of land that separates agricultural 
commodities grown under organic practices from agricultural commodities 
grown under non-organic practices. 
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2.0 OBJECTIVES 

After studying this Unit, you will be in a position to: 

define seed and an organic seed; 

explain dormancy and methods of breaking dormancy; 

underline importance of seeds and planting materials in farming; and 

assess the seed rate and sowing methods of different crops; fruits, 
vegetables, cotton, sugarcane etc. 

2.1 INTRODUCTION 
We know, seed is the most important input in crop cultivation. Good quality 
seeds I planting materials have high germination and vigour that form the basis 
for obtaining high yields. Good quality seeds I planting materials should be 
reasonably pure and free from insect damage and diseases. Only healthy seeds 
of suitable variety should be selected. There should not be any mixture of seeds 
of other varieties or weeds. The seed should be purchased from a reliable source 
and it should be organically certified. Before sowing, the seed lot must be tested 
for its germination percentage, while sowing the seeds quantity should be adjusted 
accordingly. Time of sowing is one of the important aspects in obt,gining good 
germination of the seeds. It has also a marked influence on the yield. 

Farmers have been producing seeds and planting materials over the years to suit 
their ecological, nutritional, tastiness, medicinal, fodder, fuel and other demands. 
These are called Farmer's varieties or Land Races. Farmer's varieties are also 
referred to as indigenous seeds, native seeds, organic seeds (if farm is certified) 
heritage seeds, jwaari, nate, desi etc. Farmers' varieties are sustainable. 

Crops differ in their seed structure, germination pattern and planting geometry. 
According to the crop plants, we should adopt the geometry. 

2.2 SEED STRUCTURE AND ITS GERMINATION 

2.2.1 What is a Seed? 
A seed is a small embryonic plant enclosed in a covering called seed coat with 
some stored food to give the seedling a faster start. It is the product of the 
ripened ovule which occurs after fertilization and also has some growth within 
the mother plant. Seeds are used as propagating materials for crops such as cereals, 
legumes and trees. An organic seed is the seed from plants grown organically 
and certified or could be seeds from farmers' varieties or desi varieties (subject 
to certification by an accredited certifying agency). 

2.2.2 Seed Structure 
A seed contains an embryo from which a new plant emerges under ideal 
conditions. Seeds also contain a storage of energy which is wrapped in the seed 
coat or testa. Seed protects and nourishes the embryo. The embryo has one 
cotyledon or seed leaf in monocotyledons, two cotyledons in almost all 
dicotyledons. When it germinates, the radicle and plumule emerge out. 

The radicle is the embryonic root. The plumule is the embryonic shoot. The 
embryonic stem above the point of attachment of the cotyledon(s) is called the 



epicotyl. The embryonic stem below the 
hypocotyl. The seed structure with all the 
given below: 

Cotyledon 

Eplcotyl 

Radicle 

: point of attachment is called the 
organs of mono and dicot seeds are 

Fig.2.1: (a) Monocot Seed Structure (b) Dicot Seed Strucutre 

2.2.3 Seed Germination 
It is a process of emerging out the radical and plumule from the seed coat of a 
seed under favourable conditions. First the seed absorb water which causes it to 
swell and activate different enzymes in the endosperm. This process is termed 
as imbibition. However, the nature of the seed coat determines how rapidly water 
can penetrate and subsequently initiate the metabolic process of germination. 
The nature of germination differs with the types of seed. For example, monocot 
seed has different germination pattern in comparison to that of dicot seeds. Let 
us examine both the germination patterns separately. 

Monocot Seed Germination 

In monocot seeds, the radicle and cotyledon are covered by a coleorhiza and 
coleoptile, respectively. The coleorhiza is the first part to come out of the seed, 
followed by the radicle. The coleoptile is then pushed up through the ground 
until it reaches the surface. Then it stops elongation and then the first leaf emerge 
out from the seed and begins growing in upward direction. 

Example : Corn . 

1. Coleorhiza 

2. Radicle 

3. Coleoptile 

4. Coleoptile 

5. Foliage Leaves 
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Fig. 2.2: Monocot Seed Germination 



Farm Management Dicot Seed Germination 

In this case of seed germination, the first plant part that is emerges out the 
embryonic root, termed as radicle or primary root. This allows the seedling to 
become anchored in the ground and start absorbing water. At the same time, the 
hypocotyls begin to elongate. While elongating, it pulls up the cotyledons and 
enclosed shoot above the soil surface. Once the cotyledons are above the soil 
surface, the hypocotyl moves upward up and the cotyledons begin to unfold. 
After unfolding, the shoot growth continues and subsequently new leaves are 
differentiated. Two types of seed germination has been found in case of dicot 
seeds. Let us study them. 

A) Epigeous 

In epigeous germination, the hypocotyl elongates and forms a hook, pulling the . 

cotyledons and shoot above the soil. Once it reaches the surface, it pulls up the 
cotyledons and shoot tip of the growing seedlings into the air (Examples: beans 
and tamarind). 

Fig. 2.3(a): Dicot Seed Germination - Epigeous 

Example : Beans 
' 1. Radicle 

2. Hypocotyl 
3. Foliage Leaves 
4. Cotyledon 
5. Epicotyl 

6. Hypocotyl 

B) Hypogeous 

In hypogeous germination, the epicotyl elongates and forms the hook. The 
cotyledons stay underground and get decomposed later on (Example: Peas). 



I / a 
Fig. 2.3(b): Dicot Seed Germination - Hypogeous 

Example : Peas 
1. Radicle 

2. Hypocotyl 

3. Hypocotyl 

4. Epicotyl 

5. Cotyledon 

6. Foliage Leaves 

r 
I 2.2.4 Requirements for Seed Germination 

The seed germination depends on many factors. The external factors include: 
water, oxygen, temperature, light and the right soil conditions. Different sets of 
variables operate for the successful germination of seeds of different varieties. 
Now, let us study the impact of different factors on the seed germination. 

Water: Germination requires moist conditions. Mature seeds are extremely dry 
and need to take up significant amounts of water before their metabolism is 
resumed. The pressure caused by imbibing water aids in cracking the seed coat. 
When seeds are formed, most plants store large amounts of food in the form of 
starch, proteins, or oils, for the activity of embryo inside the seed. When the 
seed imbibes water, hydrolytic enzymes (such as Amylases) are activated, 
breaking down of the stored food resources take place and gives energy to the 
seedling to grow. 

Oxygen: Most seeds respond best when water levels are enough to moisten the 
seeds and oxygen is readily available. Once the seed coat is softend and cracked, 
the germinating seedling requires oxygen for its metabolism. If the soil is 
waterlogged, then there will be dearth of oxygen supply and prevent the seed 
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Farm Management from germination as it prevents aerobic respiration, which is the main source for 
the seedling's energy until it starts photosynthesizes. 

Temperature and Light: Temperature is an important factor for seed 
germination. Often, seeds have a set of temperature range for germination and 
will not germinate above or below a certain temperature. There are minimum, 
maximum and optimum ranges of temperature. Collectively, these are called 
cardinal temperature. 

2.3 SEED DORMANCY AND METHODS OF 
BREAKING DORMANCY 

2.3.1 Seed Dormancy 

Seed dormancy refers to the failure of a viable seed to germinate under favorable 
environmental conditions. In some dormant seeds, morphological changes take 
place before the start of germination. Under natural conditions, necessary changes 
take place gradually under varying combinations of aeration, moisture, 
temperature and light. 

In general, there are two types of seed dormancy: seed coat dormancy and internal 
dormancy. Seeds with seed coat dormancy usually have a hard seed coat. Such 
seed coats are impermeable to oxygen and/or water. Occasionally the dormancy 
is caused by an inhibiting chemical in the epidermis or adjacent interior 
membranes. Under natural conditions, these seeds remain on or in the ground 
without germinating until they have been weathered sufficiently. The weathering 
allows penetration of water, exchange of gases or neutralization of inhibiting 
chemicals. 

Seed coat dormancy is common in legumes. If the seed of such plants are 
harvested at green (partial immature) and sown before they dry out, germination 
is reduced. However, once the seed is dried out, the dormancy is present which 
must be counteracted to obtain prompt germination. Methods of breaking seed 
coat dormancy include scarification, hot water, dry heat, mulch, water, cold and 
warm stratification. 

In another case, there are certain chemicals present in the endosperm or testa of 
seed which does not allow the hydrolytic enzymes to function. Until they are 
inactivated or leached out from the seeds, the seed does not germinate. 

2.3.2 Methods of Breaking the Seed Dormancy 

Scarification: Scarificatior is a mechanical technique used in some legumes. It 
tampers the seed coat and reduces its impermeability. It is done by rubbing seeds 
between two pieces of sandpaper or using a file, a pin, or a knife to rupture the 
seed coat. Seed may also be mixed with coarse sand and shaken vigorously in a 
jar. Care must be taken to avoid injury to the seed embryo. 

Hot Water: For small to medium-sized s e d s  or when we have a large quantity 
of seeds, the hot water treatment is more practical than scarification. For this 
treatment, seeds should be dropped into about six times their volume preheated 



water (82 to 93°C). The seed should be left to cool and soaked in the water for 12 
to 24 hours, after which they are ready for sowing. The container used for this 
treatment should not be made of aluminum as it may be toxic to the seeds. With 
hot water treatments, the seeds should be sown promptly and not stored again. 

Mulch: The mulch treatment hastens the microbial breakdown or softening of 
the seed coats. It is a slow method but often occurs in the nature. For this treatment, 
fill a six to eight inch deep container half with seed-bed medium. Then the seeds 
should be covered with a mulch of wood shavings. Rice straw is used for soil 
bed nursery. An one-inch thick layer of old composted shavings is best; but if 
not available, a three-inch layer of fresh shavings may be used. If fresh shavings 
are to be used, they should be soaked a few hours in a bucket of water first and 
mixed with a compost (starter of microbial inoculants). Neither the seeds nor 
the medium should be treated with a fungicide. 

Water: For the occasional species whose seed coats contain a readily water- 
soluble, germination-inhibiting chemical, this substance can be removed by 
soaking the seeds in tap water or by leaching the seeds in slowly running tap 
water for various lengths of time just prior to soaking. The length of time depends 
on the species. 

With the water bath, changing the water every 12 to 24 hours will hasten this 
leaching process. Softened water should not be used for this treatment. 

Cold Stratification or Pre-chilling: Cold stratification or pre-chilling is useful 
for seeds with internal dormancy. The embryo of many seeds fails to germinate 
because oxygen does not diffuse through the seed coat. At cold temperatures, 
more oxygen is soluble in water, so the oxygen requirements of the embryo is 
met readily. 

Warm Stratification: The exposure of seeds to moist, warm conditions at room 
temperature or above is called warm stratification. Sometimes this treatment is 
necessary for seeds with internal dormancy to facilitate after-ripening of the 
embryos. 

Seed and Planting 

Check Your Progress Exercise 1 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

1) Describe the characteristics of a good seed. 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 



Farm Management 2)  What are the farmer's varieties? Explain their other names. 

3) What is seed dormancy and how it is broken? Also explain the significance 
of it. 

2.4 SEEDS AND SOWINGIPLANTING 

2.4.1 Cereals and Millets 

2.4.1.1. Rice 

Seed Ykeatment 

Seed treatment is an essential component in the organic farming. The treatment 
protects against insect pest attacks and helps establishment of healthy seedlings. 
We should use the following methods and inputs for the seed treatment in different 
crops: 

By Cow Dung 

Soak the seeds in a mixture of 1 kg each of cow dung, cow urine and water 
(1  litre) and 100 g of cow's ghee for 10 minutes. The seeds are shade dried for 
6 -10 hours. 

By Neem Seed Kernel Extract 

About 25 kg shade dried neem seeds kernel is crushed and the coarse powder is 
tied in a cotton cloth and immersed in 50 litres of water overnight. Next morning, 



the cloth containing the soaked seeds is squeezed to separate the extract. Again 
the remaining the neem seeds are dipped in 50 liters of water and extracted 
completely. This extract is coated over the paddy seeds. The seeds should be 
dried in shade for 6 hours before sowing. 

By Biofertilizers 

Azospirillum, Azotobacter and phosphobacteria are the common biofertilizers 
used for paddy. For seed treatment, 200 g of Azospirillum is suspended in one 
litre of water. This mixture is sprinkled over 25 kg of seed spread on a clean 
surface and mixed thoroughly to coat uniformly. If Azotobacter is available, 750 
g of Azotobacter is mixed in one litre of water and the slurry is uniformly coated 
over the seeds needed for one hectare. Phosphobacteria at the rate of 1.25 kg 
dissolved in 5 litres of water may also be used. This paste is uniformly coated 
over the seeds. The treated seeds should be dried in shade and sown within six 
hours of treatment. Detailed description of the biofertilizers is presented in next 
Block of this Course. 

The seedlings before transplanting may also be treated with biofertilizers. 
Azospirillum at the rate of 150 g is mixed in 20 litres of water and roots of the 
seedlings are dipped in the mixture for ten minutes. Two and Half kilogram of 
Azospirillum will be sufficient to treat the seedlings needed for one hectare. If 
Azotobacter is available, 600 g Azotobacter inoculants is mixed in 20 litres of 
water and then the seedlings are dipped in the slurry for 5 minutes. 

Methods of Sowing 
Broadcasting or Direct Seeding 

The seeds are broadcasted after ploughing the field to proper tilth. The seeds 
may be mixed with the soil with the help of local plough or disc harrow. About 
100 kg seed per hectare is sufficient. 

Sowing Behind the Plough or Drilling 

In this method, the seed is sown with seed drill or behind the plough with the 
help of funnel in the rows. The row to row distance should be 20 cm. About 60 
kg seed is sufficient for one hectare. 

Transplanting 

In areas where there is assured water supply, a nursery may be raised and the 
seedlings are transplanted at the proper age. 

System of Rice Intensification (SRI) Technique 

System of rice intensification is gaining popularity now. This technique was 
originated in Madagascar. Under SRI system, 6 to 8 kg rice seed is sufficient for 
planting one hectare area. The nursery size should be kept at 90 to 120 m2(LxW). 
The seed-bed is prepared on raised bed in the main field itself. Compost or 
organic manure at the rate of Ikg/m2 is mixed into the soil in the seed-bed during 
final ploughing. As an alternative, seedlings can also be raised on a plastic sheet 
by spreading compost and top soil mixed in equal proportion to 1 - 2 cm thickness. 
The seeds are soaked in water for 12 hours and kept in wet gunny bags for 
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Farm Management another 24 hours to initiate germination. For protecting the seedlings against 
diseases, Pseudomonasfluorescens (4gllitre) should be mixed with water used 
for soaking the seeds. The germinating seeds are broadcasted into the seed-bed 
at the rate of 200 g per 3 m2 and then the seeds are covered with a fine layer of 
soil. The seed-bed is irrigated daily in the evening with light sprinkle. After 8 to 
12 days, vigorous and healthy seedlings are ready for transplanting. 

While transplanting, only one seedling should be used per hill. The seedlings 
should be lifted gently from the seed-bed and should be transplanted immediately. 
The root damage should be minimized. The seedlings should not be beaten or 
washed in water to remove the soil as practiced traditionally. Seedlings should 
be placed in 1 to 2 cm deep into the muddy soil. A spacing of 25 x 25 cm should 
be adopted. If seeded, it may be increased to 30 x 30 cm or to 40 x 40 cm. 

2.4.1.2 Wheat 

The optimum sowing time of wheat varies widely over the growing areas. It 
depends upon (i) type of variety, (ii) weather conditions, (iii) soil temperature, 
(iv) irrigation facilities and (v) land preparation. 

In general, the maximum productivity potential of promising wheat varieties 
under irrigated conditions is attained by sowing them between loth and 2Sh 
November in all the climatic zones other than the peninsular zone. Rainfed wheat 
is generally sown during the second fortnight of October to early November. 
Under specific circumstances, wheat is sown in the month of December too. In 
late sown wheat, only short duration varieties should be used. 

Seed Rate and Spacing 

Seed rate varies with the variety used. It also depends upon seed size, germination 
percentage, tillering ability, time of sowing, moisture content in the soil and 
method of sowing. Usually, a seed rate of 100 kg per hectare is sufficient for 
normal sowing. For varieties with bold grains like Sonalika under late sown 
conditions, seed rate should be increased to 125 kg per hectare. In case wheat is 
to be sown by dibbler, a seed rate of 25 to 30 kg per hectare is sufficient. For 
normal sown crop, a spacing of 20 to 22.5 cm between two rows is recommended. 
When sowing is delayed, a closer spacing of 15 to 18 cm should be adopted. 

Methods of Sowing 

Broadcasting: The seeds are broadcasted and then mixed in the soil using 
harrows. Generally, uniform seed distribution cannot be achieved leading to 
irregular plant stand and poor germination. When the broadcasted seeds are not 
covered properly, they are picked up by birds resulting in wastage of seeds. 
Hence, this method is generally discouraged. 

Behind Local Plough: The seeds are dibbled by hand into the furrows that are 
opened with the plough. This is called 'kera'(hand) method. When it is dropped 
through a Pora or Nai or Hazara, a special attachment with local plough, it is 
called 'Pora' method. The seeds are dropped at a depth of 5 to 6 cm. The 
germination is satisfactory under this method of sowing. 

e 



Drilling: Before sowing the seeds by drilling, the seed-bed should be thoroughly 
prepared. It should be well leveled free from clods and weeds. The seeds are 
sown by seed drilling at uniform depth. It results in uniform germination and 
regular stand. 

Dibbling: When there is limited seed availability, this method is used for sowing. 
Dibblers have a wooden or iron frame with pegs. The frame is pressed in the 
field and lifted and then one or two seeds are dropped by hand in each of the 
hole. It is a time consuming process. 

Zero Tillage Technique: This method is useful under "rice-wheat" cropping 
system. After harvesting of rice crop, field requires at least 6-8 tillage operations 
(ploughing and harrowing) to make field ready for sowing of wheat. 

A zero-till-seed drill machine is used for direct sowing of wheat in rice field 
without field preparation. This helps in advancing of the sowing of wheat. 

Under zero tillage, there should be proper moisture in the field at the time of 
sowing. The rice crop should be harvested close to the ground. The field should 
be free from weeds. Sowing depth of about 5 to 6 cm should be maintained. 
Light plank may be used behind the machine. 

2.4.1.3 Maize 

The maize seed should be planted at a distance of 20-25 cm between plant to 
plant in a row and rows should have a distance of 60 cm. The seeds are sown a t  

a depth of 3-5 cm. Ten to twenty per cent more seeds than the desired plant 
population would be normally required to compensate for various field losses. A 
seed rate of around 20 kg per hectare should be used. 

Planting on the side of a ridge is adopted in high rainfall areas. Planting is done 
in narrow furrows in low rainfall areas. Under normal conditions, the planting is 
done in flat bed. In areas that face heavy storms during rainy season, planting on 
flat bed followed by earthing up after 40-50 days is recommended. 

Date of planting differs from place to place. However, the following guidelines 
have to be observed in choosing the date in the case of Kharifmaize. 

In areas with irrigation facilities, planting is taken up two weeks before the onset 
of monsoon. In rainfed situations, the sowing of maize is done with the onset of 
rains. Sowing should be done through maize planter or seed drill or manually 
behind the country plough in furrows. 

2.4.1.4 Sorghum (Jowar) 

A seed rate of 12 - 15 kg seed per hectare is sufficient to ensure a good stand 
of crop. The seeds are sown in rows 45 cm apart with a plant to plant distance of 
12 cm and at a depth of 3-4 cm. 

Jowar is sown either by broadcasting or in rows behind the plough. In northern 
India, jowar is sown only during Kharifseason. In irrigated, areas, first week of 
July has been found suitable for sowing of improved varieties. Under unirrigated 
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Farm Management conditions, sowing should be done preferably within a week after the onset of 
first monsoon showers. Rabi sowing is done mainly in Maharashtra, Karnataka 
and Andhra Pradesh. Rabi sowing should be done after the second fortnight of 
September to the middle of October. Summer crop of jowaris sown in the month 
of January and February in irrigated areas of Tamil Nadu, Andhra Pradesh and 
some parts of Karnataka. 

2.4.1.5 Bajra (Pearl Millet) 

About 5 kg seed of pearl millet is sufficient for one hectare area. A spacing of 
45 cm between rows and 10- 12 cm between plants is followed. Seeds are sown 
at a depth of 2 to 3 cm. Bajra is generally sown behind plough or by broadcast 
method. As these methods are not efficient, use of bajra seed drill is recommended. 
It ensures better seed gemination and uniform plant population. 

Bajra is a predominantly rainfed crop. However, it can be raised round the year 
in areas of assured water supply. In most of the states, bajra is sown during 
June-July. 

If timely sowing of bajra cannot be done, transplanting may be adopted. 
Transplanted crop matures earlier produces more tillers and ear-heads. About 2 
kg of seed is sown in 200 square metre nursery mixed with area organic manure 
to get seedlings for one hectare. The seeds are sown in flat beds (1.20 metre x 
7.50 metre) in row of 10 cm apart and at 2.5cm depth. The seedling are uprooted 
and transplanted after three weeks. While uprooting the seedlings, keep the 
nursery wet to avoid root injury. Transplant one seedling per hill in rows keeping 
50 cm space between rows and 10 cm space between plants in a row. 

2.4.1.6 Barley 

For sowing of barley in rainfed and saline areas, the seeds are soaked in water 
overnight. In such areas, sowing should be done in the third and fourth week of 
October. In irrigated areas, sowing should be done during first and second week 
of November. 

In irrigated areas, for normal sowing 75 kg seed of barley per hectare is sufficient 
while in late sown conditions, seed rate should be increased to100 kg. Under 
rainfed condition, 75 to 100 kg and for saline soi!s, 100 kg of seeds per hectare 
is required. 

For irrigated barley crop, a spacing of 22.5cm between two row is recommended. 
Sowing should be done at a depth of 4 to 5cm. For rainfed crop, a spacing of 
23 to 25cm between rows is recommended. Sowing should be done at a depth of 
6 to 8cm depending upon soil moisture. 

Seeds are dropped with the help of 'Pora' or 'Nai' attached to a local plough, or 
with the help of seed drill. In irrigated areas, seeds are sown by 'Kera' method. 
In "Kera" method, the seeds are dropped by hand into the furrow. 

2.4.1.7 Finger Millet (Mandua) 

The irrigated crop of finger millet is sown in more than one season in Karnataka, 
Tamil Nadu and Andhra Pradesh. The rainfed early crop is sown in April or early 
May. Kharifseason main crop is sown during May or June. If the rains are not 



received in time, the sowing is shifted further up to the end of August. However, 
sowing should be done early in rainfed condition to avoid moisture stress at 
critical stage i.e. flowering. In areas, where irrigation facilities are inadequate, 
the sowing should be done soon after the onset of monsoon. In the higher hills of 
North India, the optimum time of sowing for mandua is the first fortnight of 
June. The irrigated crop in Rabi season in Karnataka, ~ a i i l  Nadu and Andhra 
Pradesh is sown during September and October. 

Normally, 8 to 10 kg seed is required for one hectare area under line sowing. 
When crop is raised by transplanting, 4 kg seed is sufficient for raising nursery. 

It is beneficial to sow mandua 3 to 4 cm deep. Line to line distance of 20 to 
25cm and plant to plant distance of 8 to 10 cm are considered ideal. In areas with 
adequate moisture, mandua can be raised by transplanting. Seed should be sown 
in well prepared nursery beds during the month of May-June. Three to four 
weeks old seedlings should be transplanted in the main field. Before uprooting 
the seedlings, the nursery should be irrigated. Field should be well prepared 
before transplanting. Two seedlings per hill at a distance of 25 x 8 cm or 20 x 10 
cm may be transplanted at a depth of 2 to 3cm. The beds should be irrigated on 
the third day after transplantation. In the absence of timely rains, transplanted 
field should be irrigated regularly till the seedlings are well established. 

2.4.1.8 Proso ~ i l l e t  (Cheena) and Barnyard Millet (Sawan) 

As a Kharifcrop, Proso millet should be sown in the first fortnight of July with 
the onset of monsoon and as a summer crop during the middle of April. During 
summer, it would be desirable to sow cheena after harvesting of the Rabi crop. 

Proso millet can be sown by broadcasting or by drilling seeds in furrows 3 to 
4cm deep. Row to row distance should be kept 25 cm and plant to plant 10 cm. 
Line sowing ensures better germination, cut down seed requirement and facilitates 
intercultural operations compared to broadcasting. Depending upon the method 
of sowing, about 12 kg of seed is required for sowing of one hectare. 

Barnyard millet can be sown during first fortnight of July with the onset of 
monsoon. The seeds are broadcasted or drilled in furrows at a depth of 3 to 4 cm 
and a row spacing of 25 cm. The seed rate of 8 to 10 kg is sufficient for one 
hectare area. Transplanting is also done in some places in Maharashtra. In flood 
affected areas, it is sown with the first shower, broadcast method and harvested 
before the occurrence of flood. 

2.4.1.9 Kodo and Kakun 

Sowing time for kodo is between June 15 and July 15 in northern India. In south, 
it is mostly grown as rainfed crop from September to December. Kodo millet is 
sown at a depth of 3 to 4cm deep, with line spacing of 40 to 45 cm and plant to 
plant distance of 8 to 10cm. The seed rate required is 10 to 15 kg per hectare. 

An early crop of kakun is sown in May, main crop in June-July and the late crop 
in August. In areas of assured water supply, summer crop is sown in February to 
March. Optimum time of sowing of Kakun in Tamil Nadu is August to September 
for rainfed crop and June to July for irrigated one. In Madhya Pradesh, it is grown 
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Farm Management. as a rainfed crop. The crop is generally sown in rows at 25 to 30 cm distance. 
Seeds should be sown in furrows 2 to 3 cm deep. Eight to ten kg seed is sufficient 
for sowing of one hectare. 

2.4.2 Pulses and Oilseeds 

2.4.2.1 Chickpea 

Second fortnight of October is the optimum time for sowing of the chickpea in 
most of the chickpea growing areas of northern India. For peninsular India, 
first fortnight of October is the best time. Delay beyond this period results in 
conspicuous reduction in the yield. Under humid subtropical condition of Tarai, 
first fortnight of November is the most suitable period. The crop may be . 

sown by seed-drill or behind local plough at a row spacing of 30 to 45cm. A seed 
rate of 75 to 100 kg per hectare is sufficient. The seed should be placed at a 
depth of 8 to 10 cm. 

2.4.2.2 Lentil 

Middle of October is the most suitable time for sowing of the lentil. Sowing 
should be done in rows made at 30 cm apart. This could be done either by using 
a seed drill or by seeding behind desi (country) plough. The optimum seed rate 
for normal sown crop is 30 to 40 kg per hectare. Seed rate should be increased to 
50 to 60 kg per hectare in case of late sowing. Row spacing should also be 
reduced to 20 to 25 cm in case of late sown crop. Lentil seeds should be sown at 
a depth of 3 to 4 cm. 

2.4.2.3 Field Pea 

Second fortnight of October is the optimum time for sowing of field peas in 
north India. Seeds are sown at the rate of 60 to 80 kg per hectare with a spacing 
of 30 cm between rows. The optimum time for sowing of garden peas (vegetable 
purpose) is first fortnight of November in northern India. The early maturing 
varieties are given closer spacing and higher seed rate while the late maturing 
varieties are given wider spacing and lower seed rate. In case of early maturing 
dwarf varieties, crop should be sown in rows 20 cm apart and 100 to 125 kg seed 
is required per hectare. In late maturing and taller varieties, a row spacing of 
about 30 cm is optimum. The seed rate should be reduced to 75 to 80 kg per 
hectare. Sowing of pea should be done when the daily maximum temperature is 
below 30°C and the daily minimum temperature comes down to 20°C. 

2.4.2.4 Pigeon Pea (Arhar) 

Pigeon pea should be sown during the first fortnight of June. Under rainfed 
condition sowing could be done with the onset of monsoon during the later part 
of June or early July. Seed should be sown behind the plough or with the help of 
seed drill at a spacing of 60 to 75 cm'between rows and 15 to 20cm between 
plants. A seed rate of 12 to 15 kg per hectare is sufficient. In mixed cropping, 
seed rate is adjusted according to the proportion of arhar and companion crops 
to be grown. In the intercropping, seed rate remains same as for the pure crop. 



2.4.2.5 Green Gram (Mung) and Black Gram (Urd) 

In kharif season, sowing of green gram is done with the onset of monsoon. In 
central and southern India (Madhya Pradesh, Andhra Pradesh, Tamil Nadu and 
Orissa) mung is sown during October to November as a Rabi crop. In Uttar 
Pradesh, Punjab, Haryana, Delhi, Bihar and West Bengal, mung is grown an 
irrigated crop during summer season. Sowing is done from the middle of March 
to middle of April. 

During kharif season, 12 to 15 kg of seeds per hectare should be sown in rows 
45 cm apart while during Rabi and summer season 20 kg of seeds per hectare 
should be sown in rows 30 cm apart. Sowing can also be done behind the local 
plough or with the help of seed drill. It is desirable to treat the seeds with 
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Rhizobium culture. 

During kharifseason, sowing of black gram is done with the onset of monsoon. 
A 12 to 15 kg of seed is sufficient for one hectare. A wider spacing is adopted 
wherein the furrows are opened at a distance of 45 cm. 

Sowing could be done from the third week of February to first week of April 
when Black gram is raised as a summer crop. About 20 to 25 kg seed is required 
for one hectare. The furrows are opened at a distance of 20 to 25 cm. Seed drill 
could be used for this purpose. Seed should be inoculated with Rhizobium culture 
before sowing. 

2.4.2.6 Cowpea and Soybean 

Suitable time for sowing of cowpea crop is March to April. The sowing for 
Kharifcowpea starts from middle of June and extends up to the end of July. In 
hills, this crop is sown in April to May. For green manuring, the crop should be 
sown from middle of June to first week of July. 

For grain or vegetable purposes, 20 to 25 kg seed is required for sowing of one 
hectare pure crop. For mixed cropping, the seed rate is reduced proportionately. For 
fodder or green manure purpose, the seed rate should be 35 to 45 kg per hectare. 

The row spacing of 35 to 45 cm and plant to plant distance of 8 to 10 cm may be 
maintained for Kharifplanting. The row spacing in summer planting should be 
25 to 30 cm as the plants do not grow much. The crop can be sown either with 
drill or behind a local plough. 

Ir. northern India, soybean can be sown from third week of June to first fortnight 
of July. The sowing should be done with a row spacing of 45 to 60 cm and plant 
to plant spacing of 4 to 5cm, with the help of seed drill or behind the plough. The 
depth of sowing should not be more than 3 to 4cm. About 70 to 80 kg seed is 
required for one hectare. If raised as a late sown crop, the seed rate should be 
100 to 120 kg per hectare. Soybean seeds should be inoculated with suitable 
strain of Bradyrhizobium japonicum for biological fixation of atmospheric 
nitrogen at the rate of 0.5 kg per 70 kg seed. 

2.4.2.7 Groundnut . 
I 

There are two types of groundnut viz., bunch type and spreading type. For 
bunch types, the row to row space is 30 to 40 cm and for spreading type, it is 



Farm Management 45 to 60 cm. Plant to plant distance should be kept at 15 cm for bunch type and 
20 cm for spreading type. The seed rate per hectare for bunch type is 80 to 100 
kg and for spreading type, it is 60 to 80 kg. Sowing is done at a depth of 5 cm 
using the country plough, dibbler or seed planter. 

2.4.2.8 Rapeseed and Mustard 

Usually it is recommended that the seed rate of 5 to 6 kg is sufficient for one 
hectare area when grown as pure crop and 1.5 to 2 kg seed per hectare for a 
mixed crop. Sowing is done either behind the plough or through seed drill. The 
spacing between plants is 10 to 15 cm and the spacing between rows varies from 
30 cm to 45 cm. 

2.4.2.9 Sunflower 

The seed rate for sunflower is 8 to 10 kg per hectare. The seeds are sown at a 
depth of 3 to 4 cm. The spacing recommended is 60 cm between rows and 20 cm 
between plants. 

2.4.3 Cotton and Sugarcane 

2.4.3.1 Cotton 

There are two types of cotton American and Desi. The seed rate varies with the 
types of cotton being cultivated. A seed rate of 15 to 25 kg per hectare for American 
cotton and 10 to 18 kg per hectare for desi cotton is recommended. We should 
maintain a spacing of 60 cm between two row and 45 cm between plants in a 
row for American cotton and a spacing of 60 cm between rows and 30 cm between 
plants for desi cotton. The seed should be placed at a depth of 4 to 5 cm and 
covered with thin layer of soil. Line sowing with seed drill is recommended. 

2.4.3.2 Sugarcane 

The planting material for the sugarcane is called sett. The top one third to half 
portion of a cane which has buds of high viability is the best for preparing the 
setts. The seed cane should be 10 to 12 months old. About 35,000 to 40,000 
setts are needed to plant one hectare area. The setts of 30 to 45 cm length with 
three buds are normally used. Sugarcane is planted at a distance of 75 to 90 cm 
in either in shallow furrows (flat planting) opened by local plough or deep furrows 
opened by ridger. In case of trench planting, trenches are formed with help of a 
ridger or by manual labour. 

2.4.4 Fruits and Vegetables 
Mango saplings are planted in pits of 0.9 x 0.9 x 0.9 m with a spacing of 7 to 
10m. For dwarf hybrids, a closer spacing of 2.5 x 2.5 m or 5 x 5 m is recommended. 

For citrus group of trees, pits of having size of 75 x 75 x 75 cm are dug out with 
a spacing of 5 x 5 m for lime, 6 x 6 m for lemon, grape fruit and mandarins and 
7 x 7 m for sweet oranges. Seedlings raised vegetatively or through seeds are 
used for plqnting. 

Banana is propagated by suckers. Well developed suckers having narrow sword 
shaped leaf blades (sword suckers) should be selected A d  used for planting. 



Pits of 45 cm depth are prepared and filled with top soil mixed with 10 kg of 
farm yard manure before planting of the suckers. 

Grapes are another category of plant propagated vegetatively. Rooted stem 
cuttings of 20 to 30 cm length with 3 to 4 buds are used for propagation. Pits of 
I x 1 x 1 m size are dug at a spacing of 3 x 5 m for Muscat variety, 5 x 5 m for 
Thomson Seedless and 6 x 6 m for Anab-e-Shahi. 

Papaya is propagated by raising saplings in the nursery. The matured saplings 
are planted in the pits size of 45 x 45 x 45 cm with a spacing of 1.8 m apart 
either way are used to accommodate 3000 papaya plants per hectare. In each pit, 
2 to 3 seedlings per hole at 30 cm apart are planted. When they reach the flowering 
phase, one male tree for every 15 to 20 female trees is retained. The other male 
trees are removed. 

Direct sown crops like okra, lablab, French bean, cluster beans, and cowpea can 
be sown on one side of the ridge at a spacing of 30 cm. Amaranthus should be 
sown after mixing one part of seeds with 20 parts of fine sand by broadcasting in 
the plots. Small onion, mint and coriander can be planted or sown along the 
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bunds of plots and edges of the path. 

Seeds of transplanted crops like tomato, brinjal, chili and big onion can be sown 
in nursery beds one month in advance by forming shallow lines in the soil. After 
sowing, seeds should be covered with top soil. Seedlings are removed from the 
nursery after 30 days in the case of tomato and after 40 to 45 days in the case of 
brinjal, chili and onion. Tomato, brinjal and chili seedlings are transplanted along 
one side of the ridge prepared at a spacing of 30 to 45 cm and the seedlings of 
onion are planted on both sides of the ridges at a spacing of 10 cm. 

Trailing crops should be planted on the soil surface. These crops 'include ash 
gourd, pumpkin and bottle gourd. Their seed should be sown in the pits at the 
rate of 2 to 3 seeds per pit. The cucumber should be sown at a seed rate of 2 kg 
per hectare with five seeds per pit. The seed of watermelon 3 to 4 kg per hectare. 
After germination, the seedlings are thinned to three per pit. For Gherkins, two 
seeds per hole are dibbled at a depth of I cm and the holes are placed at a 
spacing of 45 cm apart. 

For planting of the cabbage in one hectare area, a nursery bed of 60 to 80 m2 
should be prepared. The seed rate is 300 to 500g per hectare and sown at a depth 
of 1.5 to 2 cm with 5 to 7 cm spacing. Seedlings of 4 to 6 weeks old are planted 
at a distance of 60 x 30 cm or 45 x 45 cm for early crop, 60 x 45 cm for mid 
season crop and 60 x 60 cm for late crop. If direct sown, cabbage seeds are 
sown in the hills with a spacing of 60 x 30 cm at the rate of two seeds per hill. In 
the case of cauliflower, seed requirement for early crop is 500 to 800 g per 
hectare and for the mid and late crops, it is 300 to 400g. Seeds are sown on 
nursery beds and are then covered with grass mulch. After 3 to 4 weeks, seedlings 
are planted in the main field at a spacing of 60 x 30 cm or 60 x 45 cm. 

For carrot sowing 5 to 6 kg seed is sufficient for one hectare area. The seeds are 
small in size. So it is recommended that the seeds should be mixed with sand 
and then sown on the ridges or on flat land by opening furrows with a spacing of 
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spacing of 6 - 

Radish is sown directly in the field at a depth of 1.25 cm and a 
- 8 cm between plants and 30 to 40 cm between rows is followed. 

The seed rate recommended per hectare is 8 to 10 kg for tropical type and 10 - 
12 kg for temperate types. 

Potato is grown from tubers. One should always prefer cut tubers with at lkast 
one eye is used. The cut pieces should be cured at 10 -15OC and 85 to 95% 
Relative Humidity for 4 - 6 days. The quantity of seed tuber required for planting 
one hectare land is 1500 to 2000 kg. The tubers can be planted at a spacing of 
60 x 15 cm either in ridges and furrows or in flat beds. 

Tapioca is an important crop used fdr various purposes in south India. It is 
basically a'rhizome crop. It is propagated by setts. Setts are prepared from the 
middle portion of fully matured plants. Each sett should have 5 to 6 buds. The 
basal ends of the setts can be dipped in a solution of Azospirillum culture,(30g in 
one litre of water) for 20 minutes and planted with correct polarity. 

Garlic is an important member of spice crops. We use it daily in our culinary 
preparations. It is vegetatively propagated by cloves. A quantity of 500 to 600 
kg of cloves per hectare is required for planting at a spacing of 15 x 10 cm. 

Perennial vegetables like curry leaj moringa, sesbania, checkurmanis etc., are 
planted in pits of size 45 cm x 45cm x 45cm dug at a spacing of 2m pit to pit. 

Check Your Progress Exercise 2 
Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

1) Describe the significance of seed treatment in organic farming. 

2) What are the farmer's method to sow the wheat crop? 



2.5 LET US SUM UP 
Seed and Planting 

We have studied in this Unit, the characteristics of good quality seeds / planting 
materials. They are required for obtaining higher yields. We know, farmers prefer 
their own produced seeds that suit the ecological, nutritional, taste, medicinal, 

I fodder, fuel and other needs. The meaning of seed, organic seed, structure of 
I seed and germination are presented in this Unit. The concept of dormancy and 

the methods of breaking the dormancy are also discussed. The methods of sowing, 
planting, seed rate, spacing, depth of sowing or planting and implements used in 
sowing for cereals, millets, pulses, oilseeds, cotton, sugarcane, vegetables and 
fruits are explained. For organic farming, seeds of own farm or from a certified 
organic farm should be used. 

2.6 KEYWORDS . 

Seed : A seed is a small embryonic plant enclosed in a 
covering called the seed coat, usually with some 
stored food. 

Seed Dormancy : Seed dormancy is defined as a state in which seeds 
are prevented from germinating even under 
environmental conditions normally favorable for 
germination. 

Seed Treatment : It is application of some external input to make 

i seed functional or protect against any hazards. 

Relative Humidity (RH) : The relative humidity is defined as the ratio of the 
I partial pressure of water vapor in the mixture to 

the saturated vapor pressure of water at a given 
temperature and is expressed in percentage. 
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2.8 MODEL ANSWERS 

Check Your Progress Exercise 1 

1)  Good quality seeds /planting materials are high in gemination and vigour. 
They are free from any disease or infections. They yield higher. 

2) Farmer's varieties are also referred to as indigenous seeds, native seeds, 
organic seeds, heritage seeds, jwaari, nate, desi etc.. 



Farm Management 3) Seed dormancy is a state of the seed When being live, it does not germinate 
when given congenial conditions. It happens due to presence of some 
chemical or physical barrier with the seeds. Through acquiring the seed- 
dormancy the seeds may avoid or escape the adverse conditions without 
losing their viability. 

Check Your Progress Exercise 2 

1) . As we all know that in organic farming, no form of chemical is required. 
Through seed treatment we may reduce the chances of infections to grater 
extents. 

2) The wheat seeds are dibbled by hand into the furrows that are opened with 
the plough in 'kera' method and the seeds are dropped through a Pora or 
Nai or Hazara in the 'Pora' method. 
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within the plant responsible for plant growth. Some salts present in soil get Water Managenlent 

dissolved in water and help nourish the plants. Irrigation water is also helpful in 
washing out or diluting the unwanted salts from the soil. 

3.3 QUALITY OF IRRIGATION WATER 
The quality of irrigation water depends primarily on its silt and salts contents. 
Silt may add fertility to the soil, but tends to clog channels and canals; it is 
deposited in some parts of the field, necessitating periodic land leveling. 

There are many factors that determine water quality. The important factors are 
the total concentration of the salt, the proportion of sodium to other cations, and 
the presence of toxic ions such as borate, chloride, sodium, or bicarbonate. As 
salt concentration increases, problem of drainage and prevention of excessive 
accumulation become important. In the medium and fine textured soils 
exchangeable sodium to the tune of 12 to 15 per cent reduces their permeability. 
The availability of plant nutrients is also disturbed. Excess sodium is more 
difficult to Inanage because of its equilibrium relationship between the 
exchangeable cations of clay and cations in the soil solution. 

All irrigation water contains sufficient salt to damage crop plants, if it is 
accumulated. Careful attention is required for managing the salt content. Good 
drainage creates conducive condition for prevention. A second preventive 
condition is the application of additional irrigation water periodically to leach 
out excess salts from the soil. 

In some situations, water of low quality can be mixed with higher quality to 
form acceptable irrigation water. In addition, crop plants vary appreciably in 
tolerance to salt. So selection of crops may be another step towards reducing 
salinity effects. In sandy soils, drip irrigation with water often considered too 
saline for irrigation has been effective. For irrigating an organic farm, the irrigation 
water should be obtained from a chemical free source. 

3.4 STANDARDS FOR IRRIGATION WATER 

Irrigation water may be unsatisfactory for organic farming, if it contains 
chemicals/metals that are (i) toxic to plants or for the persons using the plants or 
their produce as food; (ii) react in the soil to produce unsatisfactory moisture 
characteristics and (iii) facilitate development of bacteria which may harm plants 
or their produce or are harmful to human beings or animals. In an organic farm, 
appropriate steps should be taken to avoid such contamination. 

3.5 SCHEDULING OF IRRIGATION 
When available soil moisture is reduced to a point at which significant reduction 
in plant growth rate occurs, the crop should be irrigated. In practice, the farmer 
decides the appropriate time of irrigation based on plant appearance, stage of 
crop development, soil characteristics, soil moisture content and climatic factors. 
The period between two irrigations is determined by the water holding capacity 
of the soil, the depth of rooting of the crop, and the quality of the irrigation 
water. Evapotranspiration (ET) is an important factor in determining time and 
frequency of irrigation. The scheduling of irrigation includes: i) how to irrigate 
ii) how much to irrigate, and iii) when to irrigate. 
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3.6 PREPARATION OF LAND FOR IRRIGATION 
Land preparation is an important aspect of cultivation. For proper irrigation, we 
need a well leveled field. The land preparation for irrigation should be done by 
removal of bushes, roots of trees and leveling the land. The land should be 
provided with proper slope in the direction of falling gradient. For it the land 
may be divided into small plots depending on the method of irrigation to be 
practiced. Supply and drainage water courses should be kept for ensuring proper 
flow. 

3.7 METHODS OF IRRIGATION 

The manner in which the irrigation water is applied to land is called methods of 
irrigation. You know, generally crops are irrigated by surface and sub-surface 
methods. These are the common practices utilized whether crop is grown 
organically or not. The surface irrigation methods include uncontrolled or wild 
flooding, controlled flooding, contour laterals, border strip method, check 
flooding, basin flooding, zigzag method, furrow method, corrugation method 
and contour irrigation. In sub-surface irrigation method water is introduced in 
the root zone directly. This method includes use of perforated pipes, tiles, sub- 
surface drip etc. Let us examine some of the important irrigation methods in 
details. 

I 

3.7.1 Surface Irrigation Methods 

3.7.1.1 Uncontrolled or Wild Flooding 

In uncontrolled or wild flooding method, water is applied in flat land without 
much preparation. This method is used in the inundation irrigation system, in 
which water from high stream flow is led to spread over the entire area. It is 
practiced largely where irrigation water is abundant and inexpensive. But, it is a 
faulty approach to manage the water. It is discouraged in organic farming. 

3.7.1.2 Controlled Flooding 

In the controlled flooding, water is allowed to spread over the land which has 
been bunded properly to control the depth of water. Controlled flooding can be 
achieved by free flooding, contour laterals, border strips or by checks or levees. 

This method is also known as irrigation in plots. The field is divided into a 
number of small sized properly leveled plots. Water is allowed into these plots 
at the higher end and the supply is cut off as soon as the lower part of the plot has 
received the sufficient depth of water. Oblong plots are preferred to square ones. 
The size of plots depends on the porosity of the soil. 

3.7.1.3 Contour Laterals 

This method is useful in the steeper terrain. The field is cut into relatively densed 
network of small contour laterals. The spacing of the laterals depends upon the 
slope gradient of the field between two adjacent laterals, the uniformity of slope 
and the soil type. 

t. 



Types of Soil Length of Border Strip 

Sandy oil or sandy loam 60 to 90 m 

Medium silt loam 90 to 150 m 

Clay loam or clay soil 150 to 300 m 

Water Management 3.7.1.4 Border Strip Method 

In the border strip method, the f a ~ m  is divided into a series of strips of 10 to 20 
meters width and 100 to 300 meters length. These strips are separated by low 
levees or bunds and run down the predominant slope. Water is turned on from 
the supply ditch onto the head of the border for irrigation. The advancing water 
is confined and guided towards the lower end of the strip. The leveled surface 
facilitates the advancing of water to cover the entire strip. This method is suitable 
for forage crops. The advantages are : low investment, low labour requirement 
and high irrigation efficiency. The length of border strip depends on infiltration 
rate of the soil, longitudinal slope of the land, and size of irrigation stream 
available. The following lengths of border strip are suggested for moderate 
conditions: 

3.7.1.5 Check Flooding 

In the check flooding method, large stream discharges water into a leveled plot 
surrounded by checks or levees. The levees are generally 2 to 3 m wide at their 
bases. They will not be more than 25 to 30 cm in height. In a leveled farm, the 
plots are generally rectangular in shape. If the ground has some slope, the checks 
or levees may follow the contours. The method is suitable for both permeable 
and impermeable soils. The permeable soil has to be quickly covered with water 
to prevent excessive percolation losses and the impermeable soil has poor 
infiltration which should be covered with slow moving water stream. 

3.7.1.6 Basin Flooding 

The basin flooding is suitable for the trees. The basins are usually formed for 
each tree; in some cases one basin may be formed for two or more trees. The 
basins may also be inter-connected. Water is supplied to these basins through a 
supply ditch. - 

3.7.1.7 Zigzag Method 

In the Zigzag method of flooding, water takes a circuitous route before reaching 
the dead end of each plot. The whole area is divided into a number of square or 
rectangular plots; each plot is then subdivided with the help of low bunds or 
levees. This method is suitable for leveled plots. 

4 

3.7.1.8 Furrow Method 

The furrow method of irrigation is used for row crops like maize, jowar, sugarcane, 
'cotton, tobacco, groundnut and potatoes. In this method, only one-half to 
one-fifth of the surface is wetted; thereby the evaporation loss is reduced. A 
furrow consists of a narrow ditch between rows of plants. The length of furrows 
varies from 3.0 m or less for garden crops to as much as 500 m for field crops. 

basins may also be inter-connected. Water is supplied to these basins through a 

I supply ditch. - 

I In the Zigzag method of flooding, water takes a circuitous route before reaching 
the dead end of each plot. The whole area is divided into a number of square or 
rectangular plots; each plot is then subdivided with the help of low bunds or 
levees. This method is suitable for leveled plots. 



Farm Management If the furrows are too lengthy, losses due to deep percolation and soil erosion 
near the upper end of the field may occur. The general slope for furrows may 
vary from 0.2 to 5 per cent. 

For maize, potatoes, sugarcane and other row crops, one irrigation furrow is usually 
provided for each row. The common size of furrows for row crops such as cotton, 
tobacco and potatoes is about 25 cm wide and 8 to 10 cm deep. The spacing of 
furrows is kept from 1 to 2 m in case of orchard irrigation. It is essential to have 
deeper furrows for irrigating the crops like sugarcane. 

3.7.1.9 Corrugation Method 

The corrugations are small furrows that are used for grain and forage crops. The 
corrugations are appropriate when the available irrigation streams are small. 
These are also suitable for lands of uneven topography. 

3.7.1.10 Contour Irrigation 

Contour fanning is the practice of carrying out field operation, such as ploughing, 
planting and cultivating land across the slope. Contour farming is practiced in 
hilly areas. The farm area is divided into contours. The irrigation water is stor'ed 
in the depressions between the bunds. 

3.7.2 Sub-surface Irrigation 

The sub-surface irrigation method consists of supplying water directly to the 
root zone of the plants. Water is supplied to a series of ditches, half to one meter 
deep and 25 to 50 cm wide with vertical sides. These ditches are located at 50 to 
100 cm apart. Water flows at a slow rate and seeps into the ground. The sub- 
surface irrigation method is suitable for impervious sub-surface at reasonable 
depth or high water table and for permeable soils in the root zone. Uniform 
topographic conditions, moderate slopes and good quality irrigation water are 
required for sub-surface irrigation. Precautions should also be taken to prevent 
salt accumulation or water-logging. This method is preferred because of 
economical use of water and low labour cost in the land preparation for irrigation. 

3.7.3 Pressurized Irrigation 

This method includes sprinkle and drip systems of water application. In sprinkler 
method, water is sprayed over the crop through nozzle. The method is useful 
where soil topography is uneven. Soluble plant nutrients can also be applied 
along with sprinkler irrigation. 

Drip irrigation is also called trickle irrigation is the method of applying water 
slowly and directly to the root zone of the crop plants. Due to pressure, water 
oozes out from the emitters and trickle in the root area of plants. This system of 
water application was originally developed in Israel by Simca Blass, a hydraulic 
engineer in 1959. We may also apply plant nutrients along with water directly to 
the root zone. It saves about 70% of water in comparison to the surface method 
of water application. 

There are many more methods of water application such as pitcher method, sub- 
soil injection, suction irrigation etc.. These methods are location specific, hence, 
not practiced widely. 



Check Your Progress Ekercise 1 
Water Management 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) Why the quality of irrigation water varied, explain? 

..................................................................................................................... 

2) What are the common methods of irrigation and which is best approach 
to irrigate orchard? 

3) Describe the situation where pressurized irrigation is not feasible. 
. . .  ....................................................................................................................... 
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3.8 AVAILABILITY OF SOIL WATER 
Water availability to the crops depends on the crop variety, climatic ahd 
management factors. Based on the availability of soil water to plants, some 
concepts are widely used in water management. These are saturation capacity, 
field capacity, available moisture readily available moisture, permanent wilting, 
temporary wilting and ultimate wilting points. 

Let us have a closer look each one of them. 

3.8.1 Saturation Capacity 
This is also called as maximum moisture holding capacity of the soil. It refers to 
the amount of water required to fill all the pore spaces between soil particles. 
When the porosity of a soil is known, the saturation capacity can beexpressed as 
equivalent cm of water per metre of soil depth. 

3.8.2 Field Capacity 
The field capacity refers to the moisture content of the soil after free flow water 
has moved due to gravity. The concept is useful in calculating the amount of 
water available in the soil for plant use. It is equivalent to 1/3d atmosphere and 
depicted in percentage. 

3.8.3 Readily Available Moisture 
The portion of the available moisture that is most easily extracted by plants is 
called Readily Available Moisture. It is approximately 75 per cent of the available 
moisture. 

3.8.4 Available Moisture 
The difference in the moisture content of the soil between field capacity and 
permanent wilting point is known as available water or available moisture regime. 

3.8.5 Temporary Wilting or Incipient Wilting -Point 
T e m p o w  wilting may sometime takes place during hot windy days, but the 
plant may recover during the cooler part of the day. It does not require any addition 
of water. The temporary wilting may take place during the hot summer days, 
even when soil moisture is higher than the wilting coefficient. This happens due 
to higher transpiration. . 
3.8.6 Permanent Wilting Point 
Permanent wilting point or the wilting coefficient refers to the water content at 
which plants can no longer extract sufficient water from the soil for its growth. 
The permanent wilting point is at the lower end of the available moisture range. 
If the plant is permanently wilted, it will not regain its turgidity even after being 
placed in a saturated atmosphere. 

At the permanent wilting point, the films of water around the sail particles are 
held so tightly that the plant roots can not extract enough moisture at sufficient 
rate to satisfy transpiration requirements of the plant, resulting in wilting of the 
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I plant. The permanent wilting depends upon the rate of water used by the plant, Water Management 

the depth of the root zone and the water holding capacity of the soil. Each crop 
or variety will have a different permanent wilting point. 

3.8.7 Ultimate Wilting 

Ultimate wilting is slightly different from permanent wilting with respect to 
regaining turgidity. When ultimate wilting occurs, the plant will not regain its 
turgidity even after the addition of sufficient water to the soil. Consequently, the 
plant dies. 

3.8.8 Plant Appearance 

Many farmers use plant appearance as an indication to decide when to irrigate 
the crop. The symptoms of water stress vary with the crops. The symptoms may 
differ with stage of growth also. Leaves of crops become dark green as soil 
moisture stress becomes severe in crops such as beans, cotton and groundnut. 
The leaves of maize and sorghum curl and change their orientation as moisture 
stress increases. In other crops, pronounced leaf wilting could be seen. 

3.9 ROOTZONE 
Plants differ in their ability to withdraw water from soil, water use rate and 
ability to withstand soil water stress. About 40 per cent of the water used by 
plants is taken from the top 25 per cent of the root zone. So, any amount of water 
added to the soil beyond field capacity in the bottom 25 per cent of the root zone 
will cause only deep percolation. 

I Crop rooting depth will be dependent on local conditions such as soil type, 
compaction, shallow watwtables, soil salinity and fertility. Different crops have 
different rooting depths. Plants have shallow zone in clay soils and deeper root 
zone in sandy soils. The rooting depths of some of the crops are presented below. 

Rooting Depth of Different Crops 

C ~ P  Root CW Root Crop Root 
Depth (ft.) Depth (ft.) Depth (ft.) 

Wheat 3 ~ 4  Soybeans 2-3 ' Melons & 2-3 
Potatoes 

Corn 2.5-4 Groundnut 2-2.5 Onions 1.5 
I I I I I 

Oats 3-5 Sugarcane 4-6 Tomatoes 2-4 

Sorghum 2-3 Cotton 3-4 Cabbage 1.5 - 3 

' 3.10 CRITICAL STAGES IN CROP 
I DEVELOPMENT 

In some stages of crop development irrigation is a must. Otherwise, there will be 
a definite reduction in yield. Such stages are called critical stages. When irrigation 



Farm Management water is limited, there may be opportunities for irrigating the crop at least during 
the critical stages. Irrigation during certain periods indicated below seems to 
benefit the crops. Let us discuss the critical stages of some important crops. 

3.10.1 Cereals and Millets 

The critical stages of wheat crop include early growth, booting, flowering, and 
grain formation. Early booting, tillering and soft dough are the critical stages for 
Barley. The Oats require irrigation from the beginning of ear emergence to 
flowering. Flowering and early seed developments as well as grain filling period 
are recognized as critical stages for Maize crop. As far as millets are concerned, 
tillering, flowering booting, heading and grain development are the critical stages 
for sorghum and hqading and flowering are the stages for Pearl millet. 

3.10.2 Legumes and Oil Seed Crops 

Among the legume crops, Alfalfa has to be irrigated immediately after cutting 
for hay. Flowering and seedpod formation stages are the critical stages for other 
crops like Peas and Beans. 

Oil seed crops like Groundnut and Sunflower require irrigation during the critical 
stages of flowering and pod setting/ head formation. 

3.10.3 Vegetables and F d t  Crops 

Flowering and period of rapid fruit development are critical stages for crops like 
Tomatoes. Head formation and enlargement are the stages of critical irrigation 
for Broccoli and Cabbage. The fruit crops like Citrus and Mango require irrigation 
at the critical stages like flowering and fruit setting. 

3.11 WATER MANAGEMENT FOR DIFFERENT 
CROPS 

3.11.1 Watel. Management for Paddy 

Water requirement for paddy is high. Assured and timely irrigation influences 
the yield significantly. The critical periods are the seedling establishment period, 
tillering and panicle initiation to flowering stage. Until the transplanted seedlings 
are well established, watkr should be allowed to stand in the field at a depth of 
two to five centimeters. Thereafter, about five centimeters of water may be 
maintained up to the dough stage of the crop. Water should be drained out from 
the field 7 to 15 days before harvest depending on the soil type to encourage 
quick and uniform maturity of grain. 

Application of small quantities of water at frequent intervals to keep the soil 
under saturated condition is more effective and economical than flo~ding at 
long intervals. However, fiooding suppresses the weed growth. 

The SRI technology advocates the following guidelines of water management 
for creating unsaturated soil candition in the field. 

During the vegetative growth period, water may be applied only to keep 
the soil moist and not for saturating the soil with standing water. 



The field may be left dried out for several short periods of 2-6 days to 
the point of surface cracking; otherwise, flood and dry the field for 
alternate periods of 3-6 days each, through out the period of vegetative 

After panicle initiation, only a thin film of water (1-2 cm) is to be kept in 

The field should be well drained 10-15 days before harvest for uniform 

In terms of field performance and yield, the SRI technology has attracted lot of 
organic farmers who evince keen interest in large scale adoption. 

3.11.2 Water Management for Wheat 

Adequate soil moisture is required for normal development of the wheat crop at 
all the stages of growth. In case of dwarf high yielding varieties, a pre-sowing 
irrigation should be given. At the crown root initiation stage (20-25 days after 
sowing), the first irrigation to the standing crop should be given to ensure good 
tillering, normal heads, sound root system and ultimately sufficient grain yield. 
The second irrigation should be given at tillering stage (within 40745 days after 
sowing). Irrigation is given at late jointing stage (within 70-75 days after sowing). 
Irrigation at flowering stage (within 90-95 days) is important to ensure more 
grain number and better grain size. At dough stage (within 110- 115 days after 
sowing), another irrigation is required. Of course, the number of irrigations 
required depends on soil type, rainfall and amount of water applied per irrigation. 

If only one irrigation is possible, it should be given at crown root initiation 
stage, i.e., 20-25 days after sowing. If two irrigations are available, first irrigation 
should be given at crown root initiation stage and second at flowering stage. If 
three irrigations are possible, first irrigation should be given at crown root 
initiation stage, second at jointing stage and third at milk stage. 

3.11.3 Water Management for Maize 
Maize is sensitive to excess water as well as moisture stress. Water should not 
be allowed to stand in the maize field at any stage of its growth. Maize can 
tolerate heavy rains, provided excess water is drained away. A good crop requires 
about 460 to 600 mm of water during its life cycle. At Tasselling to silking stage 
water requirement is critical. At shortage may reduce maize yields considerably. 

3.11.4 Water Management for Barley 
Barley is usually grown as rain fed crop because of its low water requirement. It 
may require two to three irrigations to give good yields. If supply of water is 
inadequate, irrigation may be given near active tillering stage (30-35 days after 
sowing). If two irrigations are possible, one should be applied at active tillering 
and the other at flowering stage. An extra irrigation may be required on sandy 
soils. On saline and sodic soils, frequent light irrigations give better results. 

3.11.5 Water Management for Sorghum, Bajra and Ragi 
Sorghum is generally raised as a rain fed crop. The irrigation should be provided 
during flowering and grain filling stages, if rains are not received. The plants 

Water Management 



Farm Management should not be allowed to wilt. Proper drainage conditions should also be provided 
for the removal of excess rain water from the field. 

Bajra is a rainfed crop hence, irrigation is needed only if there are no rains. Tho 
irrigations during the growing period of the crop are adequate. Ear head emergence 
is the most critical stage and the crop has to be irrigated to avoid yield loss. 
Bajra does not tolerate water logging. So, proper arrangement for draining the 
excess water must be made. 

Ragi sown during Kharifdoes not require any irrigation. However, at tillering 
and flowering stages if there is no rain for a long spell, irrigation may be required 
to obtain good yield. Ragi crop does not perform well under water logged 
condition; therefore, proper arrangements for draining of excess water is essential. 

3.11.6 Water Management for Pulses 

Bengal gram is mostly sown as a rain fed crop. However, if irrigation facilities 
are available, a pre-sowing irrigation may be given to ensure proper germination 
and crop growth. If winter rains fail, irrigation at pre-flowering and at pod 
development stage may be given. No irrigation should be given at flowering 
time. 

Garden pea is mostly grown in rainfed areas. It can tolerate drought condition to 
some extent. With one or two irrigations, higher yield can be obtained. The 
irrigation for pea should be light and uniform. Water logging condition in pea 
field causes considerable loss in the yield. 

Being a deep rooted crop, Red gram can tolerate drought. If planted in June, one 
or two pre-monsoon irrigations should be given. After the onset of monsoon, 
there is no need of irrigation. If there is drought during the reproductive period 
of the crop, one or two irrigations may be required. The crop requires proper 
drainage. 

If green gram or black gram is raised during rainy season, drainage is v e y  
important because both the crops are sensitive to water logging. For Rabi and 
summer crops, five to six irrigations may be given. The first irrigation should be 
given about 20 to 25 days after sowing. The subsequent irrigations should be 
given at an interval of 12 to 15 days. 

During Kharif, soybean crop does not require any irrigation. If there is a drought 
at the time of pod filling, irrigation is required. During heavy rainfall, drainage 
is important. Spring crop may require five to six irrigations. 

3.11.7 Water Management for Oil Seed Crops 

Groundnut does not require irrigation if raised as a rain fed crop. However, if 
there is ir dry spell, irrigation may be necessary, irrigation should be given at pod 
development stage. The field should be well drained. 

In South India, groundnut is grdwn in ~ a b i  season. Then, three to four irrigations 
are necessary. The first irrigation may be given at the start 'of flowering phase 
and the subsequent irrigations whenever required to encourage peg penetration 



and pod development. The last irrigation just before harvesting facilitates full Water Management 

'recovery of pods from the soil. 

The Sesame crop requires about 50 centimeter of water during the entire growth 
'period. The first irrigation may be given after 25-40 days of sowing. Second and 
third irrigations may be given at flowering and pod development stages, i.e., 45 
to 50 and 65-70 days after sowing. Light irrigation is recommended in the evening 
when there is no wind to avoid lodging. It is considered essential to irrigate. At 
maximum flowering phase, irrigation may be given to ensure the development 
of capsules fully. 

1 Castor is usually a rain fed crop. However, it responds well to irrigation. Irrigations 
need to be heavy and less frequent to benefit this deep rooted crop. Two to three 
heavy irrigations may get good yield. Critical irrigation at flowering stage is 
essential. In heavy rainfall areas proper drainage is essential. 

Generally, Rape Seed and Mustard are raised on the conserved moisture from 
monsoon rains. Adequate land preparation through ploughings and leveling, 
application of organic manures and use of mulches may facilitate conservation 
of moisture resulting in high yield. These crops respond well to irrigation. Two 
irrigations at pre-bloom and pod filling stages are considered critical irrigation. 

Sunflower is a crop of medium water requirement. No irrigation is needed for 
Kharif crop. However, irrigation may be beneficial in the event of uneven 
distribution of rainfall. Pre-sowing irrigation is essential for Rabi and Zaid crops 
to get uniform germination and better stand. Rabi crop may be irrigated thrice at 
four to five leaf stage, flowering and grain filling stages of the crop (may be after 
40, 75 and 110 days of sowing). Between flowering and grain filling stages of 
the crop, at least irrigation must be given. It requires four to eight irrigations at 
an interval of 10-15. days during Zaid season. Light irrigation at grain filling 
stage should be given, especially on a windless evening to avoid lodging. 

3.11.8 Water Management for Cotton and Jute 

The first irrigation should be given 40-45 days after sowing cotton crop. It helps 
in preventing excessive vegetative growth. The subsequent irrigations should 
be light. These should be given at an interval of two to three weeks. The crop 
must not be allowed to suffer from water stress during fruiting and flowering 
period; otherwise, it may cause excessive shedding of flower buds and young 
bolls resulting in loss of yield. During early growth period, Cotton is very sensitive 
to water stagnation for long periods. Hence, the excess water of rain or irrigation 
should be drained. The crop cannot tolerate water logging condition at any stage 
of growth. 

Jute is generally grown under rain fed conditions. The crop suffers if rains are 
not timely or abundant. During rainy season, excess water should be drained to 
avoid water logging. Jute yields better under irrigated conditions. An irrigation 
before sowing and three irrigations after sowing are considered optimum for 
increased fiber production of early sown Jute. 
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3.12 WATER CONVEYANCE 

Water conveyance is the process of water transportation from source to field to 
be irrigated. 

Loss of water during conveyance in canals and other systems is mainly by seepage 
and evaporation. The seepage reduced by 30 per cent by lining the canals with 
concrete. The loss due to evaporation from the canals can be reduced by providing 
water only on demand instead of keeping the canals continuously filled. Using 
underground conveyance system may altogether eliminate evaporation and deep 
percolation losses. These issues needs policy intervention at the community and 
government level. 

3.13 WATER HARVESTING 

Water harvesting refers to collection of rainwater from the roofs of buildings 
and storing it underground for future use. It also denotes the rain water storage 
in low lying areas of a field or in the ponds during rainy season and their utilization 
for irrigation. The water harvesting facilitates recharging the ground water table 
and improves the quality of groundwater through the dilution of fluoride, nitrate, 
and salinity. Thus, water harvesting makes available more water for use. 

Globally many methods of water harvesting have been used over centuries. In 
water scarce areas, people have developed techniques of water harvesting suited 
to their situations. The people of arid and semi-arid areas have constructed tanks 
by excavating the ground and by providing bunds for collection of rain water. 
The people of Rajasthan developed reservoirs (Khadin), dams (Johads), tanks 
and other methods to check water flow and to accumulate run-off. Water stored 
in these structures was available for imgation. The people of other regions also 
developed similar systems; Jal talais of Uttar Pradesh, the Haveli system of 
Madhya Pradesh, Ahar of Bihar and Kanmai of Tamilnadu are few examples. 
Farm ponds should be developed in organic farms to harvest and store rain water 
in order to supply irrigation water during droughts and to enhance the water 

3.14 WATER CONSERVATION 

Water conservation implies the application of approaches to minimize the water 
loss. Better management practices aim at increasing water-use efficiency. 
Determining the volume of water needed to maximize productivity is as important 
as minimizing the wastage of water. The techniques that are used to reduce the 
demand for water, deserve attention. Only a part of the rainfall or imgation 
water is utilized by plants, the remaining water either percolates down into the 
groundwater or evaporates from the soil surface. By employing techniques that 
can help improve the water use efficiency and evaporation loss, water demand 
can be reduced. 

Ploughing helps in holding more water and reduces evaporation. Adoption of 
contour farming in hilly areas and in low land paddy fields helps conserve water. 
Use of organic materials such as crop waste and compost for mulching, slows 
down the surface run-off, improves the soil moisture, reduces evaporation losses 



and ultimately improves soil fertility, cover crops also slow down run-off and 
minimize evaporation losses. Shelter belts of trees and bushes along the edge of 
agricultural fields slow down the wind speed and reduce evaporation and erosion. 
Similarly, planting of trees, grass and bushes reduces the velocity of rain and 
helps rainwater infiltration into the soil. 

Conservation tillage helps preserve soil moisture by leaving at least 30 per cent 
of the soil surface covered with crop stubble, thereby decreasing wind and water 
erosion. The crop stubble layer reduces evaporation in the soil profile by one- 
half compared to bare soil. 

Cheek Your Progress Exercise 2 
Notea) Space is given below for the answer. 

t 

b) Compare your answer with that given at the end of the Unit. 

1) What are the common stages 'of water availability in soil? 

............................................................................................................. i...... 

..................................................................................................................... 

2) Describe the concept of available water. 

..................................................................................................................... 

3) What is the relationship between water harvesting and conservation? 

Water Management 



Farm Management 3.15 LET US SUM UP 
Inigation is important for improving the yield and quality of crops. Quality of 
water influences productivity of crops. For an efficient water management, 
concepts of land preparation, scheduling of irrigation and various methods of 
irrigation are to be understood. In this context, depth of root zones of different 
crops as well as appearance of the plant was also presented as factors influencing 
water management. Critical stages of water requirement for various crops are 
discussed in detail. The importance of lining of channels for reducing the seepage 
loss and evaporation loss was also discussed. Water harvesting and conservation 
are also highlighted. 

3.16 KEY WORDS 
Water Management : It comprises all the techniques for efficient utilization 

of water. 

Critical Stage : The stage of any crop severely affected due to 
shortage of water and contributes in the reduction 
of yield of that crop. 

Contour Fanning : Cultivation across the slope. The contour line is an 
imaginary line connecting points of equal elevation. 
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3.18 MODEL ANSWERS 
Check Your Progress Exercise 1 

1) The quality of irrigation water depends primarily on its content of salts. 
Inigation water acts as a solvent and carrier of nutri~nts and that nutrient 



solution is absorbed by the roots of crop plants. Irrigation water is 
considered unsatisfactory, if it contains contaminants. 

Water Management 

2) Irrigation water is applied to crops usually by surface irrigation methods 
and the sub-surface irrigation methods. The basin flooding is a specially 
suited to orchard trees. 

3) The pressurized irrigation is not suitable when the soil contains soluble 
salts like saline and alkaline soils. Under such conditions the salts get 
accumulated in the roots zone of the plants. Similarly, this method is also 
not suitable when the irrigation water contains salts because these salts 
may block the passage of water through pipes. 

Check Your Progress Excercise 2 

1) There are many stages of water availability in the soil. Their nomenclature 
has benn prescribed on the basis of quantity of available water for the crop 
plants. For example, at field capacity available water will be at maximum 
amount and at Permanent wilting point, the availability of water to the 
crop plants is almost zero. 

2) The available water is the range of water in the soil between field capacity 
and permanent wilting point. During this range, the plants can extract as 
much as water it prefer. As the range proceeds to the permanent wilting 
point, the availability get reduced and ceased at permanent wilting point. 

3) Water conservation is an important approaches to reduce the loss of water. 
Water is harvested and stored in a suitable structure and then it is conserved 
for utilization during lean period. So both are interlinkgd. 
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4.0 OBJECTIVES 
After going through this Unit, you will be in a position to: 

define contamination and implement its control procedure; 

assess the nature and source of soil and water contamination; 

describe the national guidelines (NPOP) on contamination control; 

explain the ways of protecting farm ponds and wells; and 

analyze the contamination control for pesticide spill. 

4.1 INTRODUCTION 
As we have studied organic farming not only excludes the use of any form of 
chemicals but also emphasizes the protection of farm and operations against any 
form of contamination either from outside of farm or within the farm. If any 
prohibited material reaches to the organic farm, the contamination takes place. 
The products generated under such conditions is not certified as organic. 

Contaminants are the prohibited substances or organisms. The contamination 
conti01 refers to efforts to prevent or minimize the possibility of unintended 



contact with those substances or organisms which are contaminants. The Contamination Control 

contaminants depend on the agricultural activities and are generated from either 
well-defined source or from sources that are not so well defined. The sources 
could be either point or non-point sources. Apoint source of pollution is effluent 
discharged from one location such as a pipe, tank, pit or ditch. Non-point source 
of pollution originates from not a well-defined source, such as run-off from a 
field or from streets in a city, making identification and assessment of sources 
difficult. Contaminants related to cropping practices include nutrients (nitrogen 
and phosphorus), herbicides, insecticides, sediments, salts and trace elements. 
The contaminants are carried over to surface and ground water through all phases 
of the hydrologic cycle. 

Contamination control approaches help containing the spread of the contaminants 
in the environment, soil, water courses, reservoirs and wells. The tillage, irrigation 
and drainage practices, the volume, timing, and placement of fertilizer, herbicide, 
and insecticide, the sequence of crop rotation, soil characteristics and weather 
conditions may also influence the contamination and its control. The control 
measures aim producing organic farm items that can meet the standards of 
certifying agencies besides achieving sustainability and safety of agricultural 
production system. 

Contamination Risks in Organic Farming 
Now, we shall see the potent contaminants, which if not prevented may risk in 
organic farming. In many situations, there is a risk of contamination from activities 
happening on the adjacent farm. Like in the case of aerial spray of pesticide on 
horticultural crops through spray drift. Treatment applied by the government 
agencies for treatment of malaria, control of obnoxious weeds and pests also 
causes contamination. We may visualize the risk through import of compost, 
implement and other inputs or materials from non organic fields. Genetically 
Modified Organisms (GMO) like seeds or any other input are the other source of 
contamination. 

We should develop a comprehensive contamination risk management strategy 
for our organic farming system. One such example has been illustrated in the 
Appendix given at the end of this Unit. 

Below we shall study the contamination and their impact on different systems. 
Also describe the methodologies to decontaminate them. 

*4.2 SOIL CONTAMINATION 
The soil contamination refers to the presence of inorganic ingredients in the 
soil. Soil contamination arises mainly from the application of fertilizers and 
pesticides. In addition, direct discharge of industrial wastes to the soil and 
percolation of contaminated surface water to sub-surface contaminates the soil. 
The most common chemicals involved are petroleum hydrocarbons, solvents, 
pesticides, lead and other heavy metals. 

Percolation of pesticides and herbicides into the soil when used for agriculture 
is the common mode of soil contamination. It includes a variety of chemicals 
including DDT, lindane, organochlorines, organophosphates carbonates and 
cyclodienes. Besides this direct contamination of the soil, run-off water may 
also carry contaminants to the organic fields. The contaminants like lead, mercury, 
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Farm Management chromium, cadmium, bacteria, hydrocarbons from solid waste disposal sites may 
also leach into the organic farm. Dusts containing zinc, cadmium, lead and 
mercury emanating from coal burning power plants and smelting operations 
may also drift on to the soil in an organic farm. 

4.2:l Nature of Soil Contamination 

Contaminants become entrained in soil by variety of mechanisms. One has to 
understand these mechanisms to comprehend the fundamental nature of soil 
contamination. 

Soil particulates are composed of organic and inorganic chemicals. They vary in 
their cation exchange capacity, buffering capacity, and redox potential. At one 
extreme, the sand component is a coarse grained, totally inorganic substance 
which is inert. On the other extreme, peat soils are fine organic materials which 
are highly active. In general, many soil subtypes comprise a soil, which have 
complex characteristics. The soils are diverse in soil porosity (ranging from 
gravels to sands to silt to clay) and pore size. This leads to variations in chemical 
bonding or adhesion characteristics. Hence, each contaminant has a different 
bonding mechanism with a given soil type. 

Some contaminants may drain through soils move to other soils or deeper aquifers. 
Organic chemicals discharged into a clay soil will have a very high adsorption. 
In most occasions, the contaminants adhere to the surface of soil particles or 
stay in the interstices of a soil matrix resulting in soil contamination. There 
exists n dynamic equilibrium, where new contaminants may adhere to new soil 
particles. Further, movement of groundwater may transport some of the soil 
contaminants to other locations or depths. . 
Spilling or burying of hazardous substances contaminates the soil. Migration of 
the spill occurred elsewhere also contaminate the soil. Smelting operations, 
smokestacks or other similar activities release small particles containing 
hazardous substances into the air that fall and adhere on the surface of soil 
particles. Hazardous substances that are deposited on the soil are washed away 
when rain comes or during irrigation and contaminates the soil at the destination 
or on the way. 

4.2.2 Impact of Soil Contaminants on Ecosystems 

Soil contaminants can have significant impact on ecosystems. Presence of many 
hazardous chemicals even at low concentration may create drastic changes on 
the soil chemistry. These changes may influence the metabolism of microorganisms 

a n d  arthropods living in the soil. Such a contamination may eliminate some 
components especially in the primary food chain. This may deprive the predator 
or consumer species. The impact of such contaminants may be limited on lower 
life forms. But it may be carried to the higher levels of the food chain by< an 
enhanced concentration in each stage of the food web. This bio-accumulation or 
bio-magnification has lead to extinction of many species. For instance, 
bio-magnification of the persistent DDT material in the food sources of many 
birds has led to the extinction of those species. 



On the other hand, soil contamination in agricultural lands change plant Contamination Control 

metabolism thereby reducing crop yields. This may eliminate the crop cover of 
the soil making the soil more prone to soil erosion. Half life period of some of 
the contaminants is usually longer. In some cases, primary soil contaminants 
decay in due course resulting in chemical derivatives. These also significantly 
influence crop yields. 

4.3 WATER CONTAMINATION 

Water contamination may occur in both the surface and ground water. The 
contamination of surface water could be easily controlled compared to that of 

I ground water. It is complex because the ground water moves over long distances 
through aquifers. In clay soils with non-porous aquifers, the contaminants like 

r bacteria may be easily removed by simple filtration (adsorption and absorption) 
or by chemical reactions and biological activity of water. 1n other cases, where 
filtration or other soil processes are not effective, the contaminants are simply 
transported. Ineffective filtration also enables the contaminants in the groundwater 
to move through cracks and reach the surface water. 

4.3.1 Nature of Water Contamination 

The process of water contamination is complex. The water contamination 
increases the nutrients that may lead to eutrophication. Oxygen demand increases 
in water when organic wastes are dumped. Such a situation depletes oxygen that 
ultimately affects the ecosystem. Industrial effluents carry heavy metals, organic 
toxins, oils, and solids that constraints oxygen availability. Run-off water with 
silt and other contaminants blanket the lake or river bed inhibiting the penetration 
of sunlight through the water column. This damages the ecological system. 

4.3.2 Sources of Water Contamination 
Water may be contaminated by various sources. Pesticides or fertilizers carried 
by the surface run-off constitute the primary source of contamination of water 

r for organic farming. Slash and burn farming practice, usually associated with 
'jhum ' cultivation is also a source of water contamination. Discharge of industrial 
effluents, untreated sewage, spilled petroleum products and seepage from 

p underground storage tanks are the other sources of contamination affecting water. 
I Sulfur dioxide emanating from burning of fossil fuels lead to acid rains also 

I 
contaminate water. Surface run-off water carrying silt from construction sites, 
farms and other impervious surfaces may also cause water contamination. 

4.3.3 Organic and Inorganic Contaminants 

I 
The organic contaminants may be insecticides, herbicides and other chemicals. 
Bacteria from sewage or livestock operations, pathogens from food processing 
wastes may also contaminate water. Debris from logging operations in forests 
contaminates water sources. Industrial solvents escaping from improper storage 
structures also contaminate water. 

I Inorganic contaminants of water include heavy metals, industrial discharges 
especially sulfur dioxide from power plants, nitrates and phosphates in the 
fertilizers. 



Farm Management 4.3.4 Mode of Water Contamination 

Water contamination may occur' either directly or indirectly. The direct 
contamination of water is mainly because of sprayihg operations. Spillage of 
pesticide concentrate when mixing and loading in the sprayers, leakage of stored 
concentrate or discarding unwashed 'empty' containers in or near a water supply, 
back siphoning or overfilling of sprayer tanks, rinsing or washing spray equipment 
and spray drift under windy conditions~or application too close to open water are 
the common modes of direct contamination of water. In porous soil, pesticides 
can readily leak in and contaminate the well water. In clay soils, rain water 
percolates down into the well carrying the pesticides. Indirect contamination of 
water occurs due to movement of pesticide from treated land. Heavy rains and 
run-off water facilitate the movement of pesticide. Ultimately it seeps into the 
ground water through aquifers. 

Soil particles and pesticides from treated fields or spills are carried by surface 
run-off into streams, ditches, ponds and wells. This normally occurs when heavy 
rain follow within a few days of a spray operation, although it can also happen 
any time of the year with pesticides that persist in soil. The greatest loss occurs 
when rains fall within 24 hours of application of pesticide. Removal of pesticides 
from the soil surface decreases with time following the application and is usually 
negligible one week after spraying. Run-off is normally more severe on clay 
soils than on sandy soils. 

There are pesticides that are persistent and water soluble. These will move through 
the soil'and reach the water table ultimately. 

AIR CONTAMINATION 
Controlled burn practices used in agriculture 'and forestry management, .dust 
particles emanating from industries, fly ash from thermal stations, automobile 
exhausts are the main sources to contaminate the air. Iqpact of air contamination 
in organic farming especially in developing countries like India is minimal. 

4.5 GROUNDWATER CONTAMINATION 
Groundwater is most crucial source of water for drinking and agriculture 
(irrigation). Tts safety decide the safety of plant and animal (including human) 
on the earth. Groundwater is a body of water that is contained in underground 
waterways known as aquifers. Because groundwater flows through compressed 
gravel and soil deposits, it flows yery slowly. 

We know, the groundwater is replenished through two sources those are 
percolating rain or snowmelt water and recharge zones where the aquifer contacts 
the surface. During its replenishment, the groundwater is vulnerable to 
contaminants that may be in the surface water or the soil. The aquifer may be 
protected from surface contamination by the presence of underground deposits 
of impervious materials such as clay or bedrock. For example, a sanitary landfill 
constructed in sand and gravel deposits is more likely to lead to groundwater 
contamination than a landfill constructed in clay deposits. 





Farm Management the maximum application levels of heavy metals and other contaminants if there 
is a risk or reasonable suspicion of contamination. However, the accumulation 

. of heavy metals and other pallutants should be within the prescribed standards. 
If there is a reasonable suspicion of contamination, the certification programme 
shall carry out an analysis of the relevant products and possible sources of soil 
and water contamination to determine the level of contamination. 

In organic farming system, only products based on polyethylene and 
polypropylene or other polycarbonates are allowed for protected structure 
coverings, plastic mulches, insect netting and silage rapping. These products 
shall be removed from the soil after use and should not be burnt on the farmland. 
The use of pdychloride based products is prohibited. 

4.6.2 Protecting the 'Farm Ponds and Wells 

Farm ponds and wells can be protected against surface run-off water that carry 
contaminants by creating berm. Berm denotes the area of level ground between 
the raised earthwork and the ditch surrounding it. The location and protection of 
well and farm pond are also important. If the well or pond is to be located in 
treated field where surface water can run-off, the contamination can be reduced 
by excavating ditches or by providing a grassed buffer strip between the pond or 
well and the treated area. General recommendations on controlling soil erosion 
is also useful to contain the passage of pesticides to ditches and streams. 

4.6.3 Decontaminating Farm Wells 

Well waters are quite cold and often alkaline. Most pesticides are less soluble 
under these conditions than in waters of higher temperature and at a neutral pH. 
Emptying the water of well frequently may be adequate to decontaminate the 
water if low amounts of contaminants have entered as spray drift. Often the 
bottom of the well should be scraped and the sediment is removed. 

Often the toxicant is spilled down the sides of the well and hence removal must 
include washing or scrapping. In the case of stone or cement walls, washing the 
walls is adequate; if the walls are earthen, the walls should be scrapped to affect 
a cleanup. This would be followedby emptying the well frequently and releasing 
the water for at least 30 m from the well. If there is a pesticide spill around the 
lip of the well, the contaminated surface soil should also be removed. 

Decontamination may take from 6 months to 3 years or in some cases the well 
has to be abandoned. Clean-up should be rapid when the well is decontaminated 
by scraping and removing water. 

Sometime, a large quantity of contaminant is spilled close to the well, especially 
on sandy or gravelly soils. Then, the pesticide may soak deep into the soil and 
seep into the well in succeeding years especially under heavy rainfall conditions. 
If such conditions happens, the well has to be abandoned. 

There are no adequate means of preventing contamination from subterranean 
seepage. With subterranean contamination, wells cannot be decontaminated. 
Abandonment of the well is the only option available. 



4.6.4 Contamination Control for Pesticide Spill 

If there is a leak from pesticide container, it has to be stopped. A barrier made of 
soil, sawdust, newspaper, activated charcoal and vermiculite should be 
constructed to soak up the pesticide. The spill up area should be cleaned. Surplus 
liquid product should be pumped into drums. 

Damp soil or saw dust should be used to make the dry powder or granular product 
lightly wet and then this material should be put into a drum. If the spill occurs 
on the ground, it is necessary to dig up the contaminated area and place the soil 
in drums. Leaky or damaged containers should be placed in a drum or heavy 
plastic bag. If contamination happens inside a building, the area has to be 
ventilated to prevent the build up of toxic fumes. 

If possible, the spill area should be decontaminated. After removing the spilt 
pesticide, the contaminated area should be soaked with a mixture of equal parts 
of bleach and water. A dike should be placed around the spill area to prevent the 
spread of the decontamination solution. All equipment used in the clean-up and 
the vehicles contaminated by the spill should be decontaminated by following 
the same procedures. 

4.6.5 Human Relations 

The most effective contamination control is cordial relationship with neighbours. 
Organic producers may enlighten their neighbours about the organic production, 
certification and problems of contamination; then, the neighbours will take care 
and help avoid possible contaminants across the boundaries from their fields. 

Check Your Progress Exercise 1 
Note: a) Space is given below for the answer. 

b) Compare your answer .with that given at the end of the Unit. 

1) What is contamination control? - 

Contamination Control 

.........................,.......?.... . . .  i..'....'.............. r.....;.......;........................................... 



Farm Management 2) What are the National standards for contamination control in organic 
farming? 

3) What is the significance of groundwater contamination in organic farming? 

- - -  

4.7 LET US SUM UP 

In this Unit, we have seen that the contamination control is an important aspect 
in organic farming. The potent contaminants include nutrients (nitrogen and 
phosphorus), herbicides, and insecticides. The volume, timing, and placement 
of nutrients, herbicide, and insecticide require attention. The contamination of 
soil, water and air pose problems to the organic farming practitioners in producing 
contaminant free organic products. There are direct as well as indirect modes of 
contamination. The contaminants are camed to soil surface through hn-off, 
drainage, infiltration, ground water flow and exploitation of contaminated ground 
water. Contamination control is the process of containing the spread of the 
contaminants in the environment, especially in soil, watercourses, reservoirs, 
and wells in order to produce organic farm produce that can meet the standards 
of certifying agencies. The certification agencies analyze the soil, water and 
products for content of any form of contaminants. If the limit of any contaminant 
is found beyond the prescribed standards, the certificate of being organic to the 
product is not awarded. The agencies also suggest remedial measure to reduce 
or prevent further contamination to the organic farm. 



4.8 KEYWORDS Contamination Control 

Contamination : Tt is state of occurrence of prohibited (toxic) 
material in a system. 

Containination Control : It is a collective term denoting any method that 
- .  

effectively controls the growth and proliferation 
of contamination. 

Wind Breaks : Belt of plants (usually trees) protecting the effect 
of blowing wind. Normally such belts are made 
at the boundary of field. 

Adsorption : It is a physical binding of a molecule or particle 
to the surface. 

Berm : A berm is a level space, shelf, or raised barrier 
separating two areas. 

Eutrophication : Eutrophication means an increase in chemical 
nutrients compounds containing nitrogen or 
phosphorus - in an ecosystem. . 
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4.10 MODEL ANSWERS 
Check Your Progress Exercise 1 

1) Contamination control refers to containing the spread of the pesticide to 
prevent further contamination of the environment, in particular 
~atercourses, reservoirs, and wells. The contaminants can be carried in 
run-off, drainage, infiltration, ground water flow and ground water recharge 
to surface water. Soil Contamination is the presence of man-made chemicals 
or other alteration of the natural soil environment. Most soil contamination 
is the result of pollutants adhering to the surface of soil particle. 

2) Under India's National Programme for Organic Production (NPOP), only 
products based on polyethylene and polypropylene or other polycarbonates 
are allowed for protected structure coverings, plastic mulches, fleeces, insect 
netting and silage rapping. 

3) Groundwater is the main source of irrigation water. If it gets contaminated, 
the entire organic farm will be contaminated. The certifying agency while 
certification of the farm may analyze the soil sample and in such cases the 
presence of chemical will be more. The animal also drinks the groundwater. 
Their health will also deteriorate. It will also affect the human health who 
also drink it. So, we should avoid any contamination in the ground water. 



Source of Contamination I~ossible lhatments to Minimise the Risk 1 Monitoring Techniques 

Production Phase 
Water Irrigation (e.g. contamination Negotiate with water authority are: Water analysis. 

of supply channel with enforcement of restrictions on chemical 
pesticides). use near channels; water analysis. 

Fertigation (if used on non- Separate supply system, main line Document fertigation and 
organic blocks of a mixed flushing before irrigation or water irrigationevents. 

enterprise). analysis during irrigation. 

Surface run-off from adjacent Water diversion or absorption buffer Inspect for surface flow after 
land. zone on upper borders. irrigation or rain. 

Windblown dust from Shelter belts. Note weather conditions; 
Soil 

adjacent land. inspect for dust 
contamination of crop. 

Old dip or chemical storage Remove contaminated soil or quarantine Residue tests of soil from 
area within the Property. the area and maintain permanent ground suspect sites. 

cover to prevent dust. 

Soil carried on machinery. Clean machinery before use. Inspect machinery before use. 

Air Spray drift from adjacent land. Spray drift barrier/ buffer zone; drift Note weather conditions; 
avoidance measures negotiated with observation of drift; 
neighbours and authorities like council notification of spray activit 
or water authority (e.g. grower by neighbours an 2 
responsible for roadside weed authorities; residue test of 
management; no spraying under certain crop. 
wind conditions). 

Dust drift from fertiliser As above. As above. 
spreading on adjacent land. 

Pollen from GMO crops. Avoid crops, cover crops and green Ascertain local GMO crop 
manures related to locally-grown GMO status and choose crops 
species (e.g. canola) as recommended by accordingly; monitor and 
organic certification bodies. control relat-d weeds. 

Mulch & Residues of pesticides on Surface clean, non-GMO materials. Check details of source 
c o m p o s t plant material' drenches etc. In before purchase; obtain 
ingredients animal manures; GMO plant documentation from supplier. 

material. 

Fertilisers Prohibited ingredients or Confirm acceptability of nutrient As above. 
& soil ame- heavy metal contamination. products with certifier. 
ndments 

Seeds Crop/ cover crop / green Source non-treated seed or seed with AS above. 
manure seeds pelletised with acceptable treatment. 
prohibited pesticides andlor 
nutrients. 

Genetically-modified seed. Source non-GMO seed. As above. 

Machinery Pesticide residues in spray Equipment dedicated to organically- Confirm equipmenthistorJ'. 
equipment. acceptable materials. 

Fertiliser residues in Equipment dedicated to organically- Confirm equipment use or 
spreading equipment. acceptable materials; approved cleaning clean-down history. 

procedure (check with certifier). ................................... 

~ppend ix  

Organic Farming : Management Planning for Contamination Control 

[Reference : David Madge, Mildura (2007). Organic Farming : Risk Management Planning for Contamination Risks. 
State of Victoria, Department of Primary Industries.] 
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------------------------------_____- 
Pes tlweed Herbicides on roadsides or Negotiate alternative approaches, e.g. Maintain good relations and 
control by water channels; Sprays for cultivation or flaming for weed controI; communication with the 
authorities fruit fly or lokusts; termite bait spraying in non-certified border areas relevant government 
(e.g. fruit treatments for timber power of property; alternative termite treatment department. 
fly) poles. or sealing of treated poles. 

Harvest & Post-hawest Phase 

Soil Windblown dust from Spray drift bamerlshelterbelt; bufferzone; Note weather conditions; 
adjacent land. minimise time between harvest and pick- inspect for dust contamination 

up; use of bin covers. of produce. 

Air Spray drift from adjacent Spray drift barrier; buffer zone; drift Note weather conditions; 
land. avoidance measures negotiated with observe drift; notification of 

neighboursl authorities (e.g. council or spray activity by neighbours 
water authority); no spraying under certain and authorities; residue test of 
wind conditions; grower responsible for produce. 
roadside weed management). 

Dust drift from fertiliser As above; rninimise time between harvest As above. 
spreading on adjacent land. and pick-up; bin covers. 

Produce Parallel production : same or Very clear documentation and labelling of Supervise harvest activity. 
similar varieties are produced bins; harvest of organic1 non-organic 
under organic and non- blocks on different days. 
organic management, or 
under different levels or 
organic certification. 

Machinery Residues of non-organic Approval clean-down procedure; Inspect harvester. 
produce in harvester. inspection by grower. 

Residues of non-organic Dedicated bins; approved clean-down Inspect bins; confirm clean- 
produce in product storage procedure; inspection by grower; plastic down and /or certification 
bins, silos, transport vehicles bin liners; certified transporters. status of transporter. 
etc.. 
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5.0 OBJECTIVES . 

After going through this Unit, you will be in a position to : 

identify the different breeds of Cattle and Buffalo; 

explain the importance of livestock housing, hygiene and nutrition; and 

enumerate the national and international norms for organic livestock. 

5.1 INTRODUCTION ' 

We know organic farming has traditionally embraced a holistic food quality 
concept that includes all aspects of food from soil management and 
environmental and social impact at primary production level through processing 



Farm Management to sale and distribution of food. We also know that domestic livestock such 
as farm animals and pets are the part of our cultural heritage. Livestock is an I 

integral part of the organic fa&ng and help in achieving a balanced relationship 
between soil, plant and animals under the system. Cattle, buffalo, sheep, goat, 
poultry and pig are the major component of it. These livestock provide valuable 
inputs and services to the crop husbandry as depicted in Figure 5.1. 

The national and international standards have been prescribed to maintain 
livestock organically. Under organic farming, the livestock should be 
maintained with good health and proper hygiene and given proper management. 

I However, the basic requirements for livestock management are provision of 
comfortable sheds to accommodate the livestock, hygiene, uncontaminated 
drinking water and nutritionally adequate and safe food. 

Animal foods 
animal (nutrient export) 
welfare 

land related . . # 
C 

animal - 
animal husban 

husbandry nutrient security 

W l V ' C L ,  U W C V " L  

farm grown farm own 
fodder and straw and aesthetic organic fertilizer 

resource protection 

preveri tive minimised use of 

plant protection \- crop farming fossile energy 

# 
\ 

maintenance of 1 

soil fertility - crude nutrients 
~ l a n t  food - solar energy 

(nutrient export) (nutrient and energy import) 

Fig. 5.1: Animal Husbandry at the Production Level of an Organic Farming System 
(Rahmann, 2003) 1 

In general, the farm livestock generates various products and functions as 
listed in the following table: 

Food Products Meat, milk, eggs, honey 

Non-Food Products Feathers, wool, skin hair, bones, silk, medicine, 
biogas, wax, propolis 

Off-farm Services Transport, therapy, recreation, landscape maintenance, 
hunting, protection, sports, status, research, religion 

Oh-farm Functions Manure production, utilization of by-products from 
crop farming a d  processing, pollination, pest control 
(e.g., insects, rodents, snails), herding, marketing, 
attraction of guest, biodynamic preparation 
processing (e.g . , horns). 
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I' 
5.2 CATTLE AND BUFFALO BREEDS 

- - - 

I 
- - 

There are 24 cattle (cow) and 6 buffalo breeds in India. Further, a large 
number of non-descript cattle, which are small in size and of low productivity, 
are also available. 

Some important breeds of cattle and their geographical distribution are presented 
below: 

5.2.1 Cattle Breeds 

The following are the common breeds of Indian cow: 

Kankrej: These are fast and powerful draught cattle and average milk yielder. 
Kankrej yield about 1,400 kg milk in one lactation. These are geographically 
distributed in south-east of Rann of Kutch, south-west of' Tharparkar district 
(now in Pakistan) to Ahmadabad and Dessa to Radhanpur in Gujarat. 

Hissar: It is a powerful draught breed. It is not a pure breed. The influence 
of Kankrej dominates. The breed is distributed in Hissar and Hansi districts 
of Haryana. 

Kenwariya or Kenkatha: The breed is small, but sturdy and powerful. It is 
distributed along the Ken River of Banda district of Uttar Pradesh and in 
certain adjoining areas of Madhya Pradesh. The breed is grey on the barrel and 
dark grey on the rest of the body. 

ICherigarh: This breed is very active and good for light draught and trotting. 
It is white in colour, with narrow face and thick upstanding horns. It is 
distributed in Kheri district of Uttar Pradesh. 

Malvi: The breed is massively built and compact. These are good draught 
animal. The breed is of grey colour. The breed is distributed in parts of 
~ a d h ~ a  Pradesh and Andhra Pradesh. 

Tharparkar: The breed is medium sized and compact. These are good milch 
and draught animals. It is distributed in Sind (Pakistan), Kutch(Gujarat), Jodhpur 
and Jaisalmer. 



F n r r ~  Management Bachaur: It is a draught breed and found in Sitamarhi district of Bihar. 

Gaolao: The breed is a draught animal distributed in Wardha and Chhindwara 
districts of Madhya Pradesh. Its colour is white with medium height and light 
body build up. 

Hariana: It is a dual-purpose breed presenting powerful work animals and 
good milk yielders. Theseare distributed in Rohtak, Hissar, Karnal and Gurgaon 
districts of Haryana. 

Krishna Valley: The bullocks are massive and powerful. These are good for 
slow draught and heavy ploughing. The breed is distributed in Maharashtra- 
Andhra Pradesh border. 

Mewati: The breed is powerful, but docile. It is suitable for heavy ploughing 
and carting. It is distributed in West Alwar and Bharatpur districts of Rajasthan. 

Nagori: The breed is known for trotting. It is distributed in North-East parts 
of Jodhpur (Raj asthan). 

Ongole: The animals are large and muscular. They are draught breeds suitable 
for heavy work, but not suitable for fast trotting. The breed is distributed in 
Guntur district of Andhra Pradesh. 

Rathi: It is a mixed breed of Haryana, Nagori and Mewati. The breed is 
distributed in Alwar and adjacent areas of Rajasthan. The animals are medium 
sized, powerful animals and adapted to moderately heavy plough. 

Dangi: The breed is known as moderately active workers and good in areas 
with heavy rainfall. The breed is distributed in some areas of Ahmednagar and 
Nasik districts of Maharashtra. 

Deoni: The bullocks of this breed are suitable for heavy cultivation and the 
cows are good milk yielder. The breed is distributed in western Andhra Pradesh. 

Gir: The bullocks of this breed are large and powerful, but slow and lethargic 
in action. The cows are high milk yielder. The breed is distributed in Kathiawar 
and Baroda districts of Gujarat, northern Maharashtra and adjoining areas of 
Rajasthan. 

Sahiwal and Red Sindhi: The breeds are found in Pakistan and India. These 
are dual breeds. 

Hallikar: This breed is a good draught cattle. Body colour is grey. The breed 
is distributed in Hassan, Mysore and Tumkur districts of Karnataka. 

Alambadi: The breed is not clearly marked but resembles Hallikar. It is 
distributed in Hilly areas of Selam and Coimbatore districts of Tamil Nadu. 

Amritmahal: The breed is small grey cattle and active. They are known for 
power of endurance. 

Bargur: The breed is fiery, fierce restive and difficult to train. The animals 
are distributed in Coimbatore district of Tamil Nadu. 
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A stall of 1.5 m in length and 1.2 m in width is considered suitable for Indian 
cows. Mangers and gutters should be of 0.75 m and 0.45 m wide, respectively, 
with all corners rounded up by cement. The entire construction should have 
no projections to scratch and tear the skin, legs or udder, nor should any part 
of the shed be favourable for the accumulation of dust or diq. Cattle shed 
should be close to the farmer's house in order to attend to the animals at night 
time and in bad weather. The site should have a good water supply. 

The conventional cattle sheds have roof of ordinary chappar, thatch work or 
flat roofs made with timber and earth. The floor of the shed may be a bed of 
broken bricks, gravel, sand, lime and coal cinders well rammed to make a 
compact layer of over 15 cm thickness. 

Stables for horses, pens for sheep and goats, sties for swine, kennels for dogs 
and sheds for camels, and other animal habitations should generally conform 
to basic hygienic principles as are prescribed in the case of buildings for cattle 
and buffaloes under organic farming system. 

5.3.2 Poultry House 
The poultry house must provide adequate space for birds. Light breeds may 
require about 0.2 m2 floor area per adult bird 
while heavy breeds require a floor space of 
about 0.3-0.4 m2 per bird. The house should 
be well ventilated. It should be reasonably 
cool in summer and warm during winter. The 
optimum temperature for the chicks is 
between 12" and 32°C depending upon the 
age. Mulberry or other shade trees that should 
be planted around the poultry-house. 

LIVESTOCK HYGIENE 

Good hygienic conditions are the most important aspect of organic livestock 
farming. Proper hygienic conditions also prevent many diseases and disorders 
in the animals. Livestock hygiene identifies the causes of all preventive animal 
diseases and devises means of removing those causes or rendering them 
ineffective. It aims at increasing the efficiency of animals by providing them 
the most comfortable conditions of life. 

Cleanliness helps to preserve the health of animals. It is necessary that the 
animals should be frequently and systematically cleaned. Animal sheds must 
be kept clean and perfectly dry, especially the floors, mangers and drains. 
Solid and semi-solid excreta should be removed periodically from the sheds 
and put in proper manure pits. The best time to wash and clean animal houses 
is when the animals are on grazing. 

Sunlight and heat act as powerful disinfectants. Direct sun-rays kill many 
germs and mitigate the action by their oxidizing and desiccating properties. 
Heat, as a disinfectant, may be applied either in the form of a direct flame or 
burning or steam of the boiling water. 

Livestock Management in 
Organic Farming 



Farm Management Cattle should be regularly washed and groomed once or twice a week. The 
cattle should be washed once daily in hot weather, once a week during the 
rains, and once or twice a month during the cold weather. 

Suckling calves need not be bathed, but should be brushed. Feet should receive 
special attention in all animals, and any large dirt pieces of stone or 
thorn found lodged between the hoofs should be removed and sores properly 
dressed. 

5.5 LIVESTOCK NUTRITION 

The composition of animal feed reflect in their health and milk. Livestock 
feeds are classified as concentrates and roughages. The concentrates have low 
fibre content (less than 18 per cent) and possess a high total digestible nutrient 
value. They include cereals, oilseeds, oilcakes, and cereal and animal by- 
products. The feeds having fibre content above 18 per cent and a low total 
digestible nutrient value are called as roughages, for example, cultivated fodders, 
silages; hays and straws. Here, we shall describe the various components of 
the animal nutrition. 

5.5.1 Cereals, Pulses, Oilseeds and their By-Products 

The cereals rich in starch with low percentage of crude fiber are greatly 
relished by livestock. Their protein content is low and also lack certain essential 
amino acids. Oat and barley can be fed safely to all classes of farm animals. 
Maize, although suitable for all classes of farm animals, causes flatulence if 
fed in large amounts, unless it is given in conjunction with other concentrates 
such as oat. 

Guar is fed to almost all classes of farm animals in India. It is a moderately 
rich in calcium and phosphorus. Pigeonpea (arhar) and cluster-bean (guar) 
are largely used as cheap substitutes for gram and can be fed to all kinds of 
livestock. The cluster-bean is rich in protein, but not relished by the animals. 

Garden pea, Indian bean and moth bean (Phaseolus aconitifolius) are the 
common kharifbeans which are fed as crushed coarse grained stuff. Rice bran 
is fairly palatable to stock. 

Oilseeds and oilcakes are protein rich feeds. They are highly palatable, easily 
digestible and are generally used to balance the ration in respect of protein. 
.They are rich in phosphorus but poor in calcium content. 

Groundnut cake has high protein content (up to 50 per cent). Linseed cake is 
very digestible and has a slight laxative effect, which makes it valuable for 
young stock. Palm kernel and coconut cakes possess properties similar to 
those of groundnut-cake. Gingelly-cake (til) is rich in high grade protein, 
calcium and phosphorus. 

5.5.2 Pasture Herbage 

Mixed pasture herbage constitutes the best and cheapest feed suited for growth 
and milk production. Some of the important common grasses which constitute 



the pastures are: doob (Cynodon dactylon), anjan (Cenchrus ciliuris), palwun Livestock Organic Management Farming in 

(Andropogon pertusus) muse1 (Iseilema laxum), star (Cynodon plectosta chyus), 
sarwala (Heteropogon contortus), geria (Chrysopogon montanus) and spear 
grass (Andropogon contortus). Perennial rye grass (Lolium perene) may also 
be used for the same purpose. It is a very good fodder grass and is especially 
suitable for the hills. 

5.5.3 Cultivated Fodders and Legumes 

Sorghum, maize, pearl millet (bajra), finger-millet (ragi) and oat are the 
commonly grown fodder crops. Napier, Para, Guinea, Sudan and Rhodes grasses 

C are also commonly grown. 

Among the green forage crops, legumes occupy a place of particular importance. 
The two usually grown legumes are berseem and lucerne, which thrive well 
only under irrigated conditions. Cowpea, soyabean, cluster-bean and peas are 
also grown in certain areas. 

5.5.4 Straw, Hay and Silages 

Straw has the highest percentage of crude fibre and rich in silica. In India, they 
constitute about 50 per cent of the total feed roughage and the livestock 
subsist largely on cereal straws. Straws have the advantage of being bulky and 
on account of their high percentage of fiber and silica, they act as mechanical 
stimulants in digestive processes. Oat, barley, wheat and rice straws are put in 
the descending order with respect to the nutritive efficiency. 

The early flowering stage of grasses is the best stage to obtain hay. While 
preparing hay, the moisture content ii reduced to 10 to 15, per cent. Excessive 
exposure of the hay to the sun, dew and rain causes considerable depreciation 
in its food value. 

Grasses and legumes are directly conserved as hay or silage for use as feeds 
r when necessary. In the case of fodder crops, the plants may be chopped to 

pieces of convenient size to make them proper silage. Tree leaves, particularly 
the fresh ones, are generally poor in carbohydrates and for the production of 
good quality silage it is advisable to add molasses to the extent of 2 per cent 
of the ensiled material. 

A silo pit, about 2.4 m x 1.5 m x 1.2 m in dimensions and capable of holding 
37 quintals of green material, can be dug. A pit of this size can be filled by 
two men in about four to five days and the silage thus obtained is sufficient 
for feeding two bullocks for two months. There should be a lining with bhurra 
or paddy straw on all the four sides and the bottom of the pit. The material 
to be ensiled is then stacked in layers, each layer being firmly trampled to 
compress it and exclude air as completely as possible. The silage pit is filled 
to about 0.6 to 0.9 m above the ground level, thoroughly trampled, and after 
a layer of bhurra or paddy straw has been placed on it the material is covered 
with earth, stones, or other similar materials. When it has settled down well, 
another plaster of mud is given. 
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Tree leaves are frequently lopped for feeding to sheep and goats and are 
sometimes fed to cattle during lean period. The following species of trees and 
shrubs are suitable for use as maintenance ration for livestock: 

Sandan (Ougeinia dalbergioides), Tut (Morus indica), Jharberi (Ziziphus 
nummularia), Bans (Dendrocalamus strictus), Gauj (Millettia auriculata), 
Marorphali (Helicteres isora), Katchnar (Bauhinia variegata), Pipal (Ficus 
religiosa), Gular (Ficus glomerata), Bard (Quercus incana), Phaliant (Quercus 
glauca), Khair (Acacia catechu), Pula (Kydia calycina), Ber (Ziziphus 
mauritiana), Babul (Acacia arabica) and Be1 (Aegle marmelos). 

Leaves of certain tree species may also be used as maintenance ration for 
livestock if they are supplementing to a small extent with concentrate or 
roughage, as the case may be. The names of the more important trees of this 
category are Siras (Albizia lebbeck), Sainjana (Moringa oleifera), Khoda 
(Ehretia laevia), Rohini (Mallotus philippinensis), Karlju (Holoptelea 
integrifolia), Kusum (Schleichera oleosa), Haidu (Adina cordifolia), Bargad 
(Ficus benghalensis), Phaldu (Mitragyna parvifolia) and Sal (Shorea robusta). 

5.5.6 Other Sources of Feed 

There are substances that are very' rich in protein and are used to replace 
grains form the concentrate. Such stuffs include seed kernel of Mango 
(Mangifera indica), Panewar (Cassia tora) seed, Tamarind (Tamarindus indica) 
seed, Babul (Acacia arabica) pods, entrails and fish. Similarly, coarse grasses, 
such as Kans (Sacchamm spontaneum) and Munj (Erianthus munja) and certain 
plants, such as Kantiara (Carthamus oxyacanthus), sugarcane tops and panewar 
straw also serve as roughages. Groundnut (Arachis hypogaea) husk can 
particularly serve as food during famine conditions. Rago molasses can replace 
the grain husk in cattle ration used in rural areas. Mahua (Madhuca Indica) 
cake and Mahua flower, sunnhemp (Crotalaria juncea) seed, rain tree (Samanea 
saman) pods and autumn-shed leaves of trees can also be used as animal 
feeds. 

5.5.7 Preparation of Ration 

An adult cattle generally eat 2 to 2.5 kg of dry matter per 100 kg body 
weight per day. Milch stock eat a little more. A part of this feed should always 
be supplied in the form of roughage. The roughage should include some green 
fodder. The recommendation about Feed-Mix (per day) for different live stock 
is furnished below. 

Livestock Green Dry Concentrate 
Fodder (kg) Fodder (kg) (kg) 

I ~ i l k i &  Cows with I I I I I a) Milk yield of < 4 lit 1 30-35 1 3-4 1 0.5 

k) Milk yield of > 4 lit 1 35-60 1 1-2 1 0.5 --------- ----- ----------- _I 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Milking Buffaloes with 

a) Milk yield of < 4 lit 40-45 3-4 0.5 

b) Milk yield of > 4 lit 50-80 1-2 0.5 

Dry Cows & Buffaloes 15-20 4-8 . 0.5 

Pregnant Cows & Buffaloes 45-50 1-2 0.5-1.0 

Growing Calves 15-50 1-3 0.5 

Buffaloes 

a) Idle 15-20 4-8 0.5 

b) Working 30-40 3-4 0.5 

All pregnant animals should be liberally fed. They should not be put under any 
kind of stress. They must be well fed particularly during the last 2 months of 
gestation, when nutrient demand of the growing foetus is high. The feed 
should consist of succulent fodder, about half of which should be a legume. 
If succulent fodder is inadequate, crop residues such as straw and kadbi (dry 
maize stalk) supplemented with 1 to 2 kg of concentrate per day should be 
fed. The concentrate may be prepared from the locally available feeds and 

i should consist of pulse, oil-cake and bran or husk mixed in equal proportions. 
The concentrate mixture should also be reinforced with a mineral mixture. 

1 

/ Pregnant animals should not be made to walk long distance, or to run fast or 
I chased by dogs or frightened or fight with other animals. Turning the pregnant 
/ animal out for grazing is the best form of exercise for her. 

One or two hours after delivery, cow should be given a stimulant mash prepared 
by boiling crushed wheat, barley or pearl-millet to which a little crude sugar, 
powdered ginger and common salt have been added. Soon after calving, the 
cow should be cleaned with a piece of cloth moistened with lukewarm water 
and a clean bed should be provided. If the calf has sucked, its feeding does 
not require to be specially attended to; otherwise, the cow should be milked 
dry and some of colostrums given to the calf. 

Later, cow may be fed on bran mash and green fodder two or three times daily. 
Drinking water should be lukewarm. Linseed-meal, oat-meal or pearl-millet 
meal also serves well at this time. Such a diet is continued for about 10 to 12 
days, and afterwards concentrate ration should be increased gradually. 

Generally, the cow will lick her calf dry and thereby cleanse it completely. In 
case the cow does not lick, it can be induced by sprinkling a little amount of 
common salt on the body of the calf. 

Weaning 3 to 4 days after birth is a standard practice. The cows may be 
milked without and with the calf on alternate days. 

The colostrums, the milk from a cow immediately after calving, is rich in 
vitamin A and antibodies. In addition to protective properties, it also has a 
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it is fresh and warm should be fed to the weaned calf. The quantity of milk 
fed to a calf depends upon its body weight, rate of growth and age. When the 
calf sucks directly from the udder, the quantity sucked depends upon the milk 
yield of mother. 

5.5.9 Feeding Goats 

Goats are the sensitive animals. They don't eat dirty or foul smelling feed. 
They dislike wet, stale or trampled fodder. Hence, their feed must be clean and 
fresh; It is advisable to feed them in hay-racks or by hanging the feed in 
bundles from any support. It is also advisable to serve them only small quantities 
at a time. 

Goats are fond of leguminous fodders and relish hay prepared from leguminous 
crops. Some of the common green roughages liked by the goats are: lucerne, 
berseem, napier grass, green arhar, cowpea, soybean, cabbage and cauliflower 
leaves, shaftal, senji, methi, shrubs and weeds of different kinds; and leaves 
of trees such as babul, neem, tamarind (Tamarindus indica L.) and pipal 
(Ficus religiosa L.). The common dry fodders liked by goats are straws of 
arhar, urd, mung, bengal gram (Gicer arietinum L.), dry leaves of trees and 
lucerne or berseem hays. 

Goats have higher basal metabolic rate than cattle and hence, their maintenance 
requirements are higher than those of cattle. The following concentrate mixture 
may be used to feed the goats: 

One part of wheat bran, 2 parts of maize grain and 1 part of linseed-cake; 

Two parts of maize grain, 1 part of barley, 2 parts of mustard-cake, and 
2 parts of gram husk; 

One part of wheat bran, 2 parts of barley grain, and 1 part of groundnut- 
cake; 

Two parts of barley gram grain and 1 part of wheat bran; and 

These above mixtures should also contain 2 per cent each of mineral 
mixture and salt. 

Lumps of rock salt of fairly good size should be hung up in some suitable 
place so that goats can easily get at them. The provision of salt licks is 
important for goats as they secrete a good amount of sodium and chloride ions 
in their milk. The salt often helps to tone up the system and may even have 
some effect in removing worms from the body. 

5.5.10 Feeding Pigs 

In contrast to the ruminants like cattle, sheep and goats, pigs have a simple 
stomach. They cannot fully utilize coarse fodder. Hence, pigs must be fed 
maximum of concentrates and minimum of roughages. 
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5.6 NATIONAL AND INTERNATIONAL NORMS Organic Farming 

FOR ORGANIC LIVESTOCK 
As you have read in the previous course that an organic product should be 
certified by an accredited certification agency before it's selling as 'organic'. 
The certification agencies verify the compliance of standards. In case of 
livestock also, there are norms (national and international) which have to be 
complied by an operator to get hisher products be certified as organic. Now, 
we shall elaborate these norms separatly. 

5.6.1 National Norms 

The Section 3 (Sub Section 3.3) of the National Programme for Organic 
F Production (NPOP) contains the norms for organic Animal Husbandry. As per 

the NPOP, norms for organic animal husbandry are as follows: 

Livestock management approaches should be based on physiological and 
ethological needs of the animals. The animal herd or flock size should not 
adversely affect the animal health and growth. 

The animals should be given sufficient free movement, fresh air and natural 
daylight. 

Provisions for protecting the animals against excessive sunlight, rain and 
wind. 

Bedding material should provide sufficient comfort to the animals. 

The construction material used should not adversely affect the health of 
the livestock. 

Poultry and rabbits should not be kept in cages. 

t Animal products should be certified as organic after 12 months of 
conversion period. With regards to egg and dairy production, this period 

rC 
is less than 30 days.' 

i All animals should be brought in the organic holding. 

k Breeds should be adaptable to local climatic conditions. 

Reproduction techniques should be natural. 

. Artificial insemination is allowed. 

* Embryo transfer is not allowed. 

Hormonal heat treatment and induced birth are not allowed. 

The livestock should be fed by 100 per cent organically grown feed stuffs. 

The animals should be fed with balanced diet and artificial colouring 
agents should be avoided. 

The following products are prohibited in the feed of animal: 

- - Synthetic growth promoters or stimulants. 

I - Synthetic appetisers. . 
1 - Food preservatives. 
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- Farm animal by-products (e.g. abattoir waste) to ruminants. 

- Feed extracted by solvents (e.g. hexane), extraction (soya and rape 
seed meal) or the addition of other chemical agents. 

- Pure amino acids. 

- Genetically engineered organisms. 

The following fodder preservatives may be used: 

- Bacteria, fungi and enzymes. 

- By-products of food industry (e.g. molasses). 

- Plant based products. 

5.6.2 International Norms 

IFOAM (International Federation of Organic Agriculture Movements), European 
Council (EC) and NOP (National Organic Program) of USA are some of the 
internationally accepted norms for organic livestock. European Union's Council 
Regulation No.180411999 amended to cover livestock production. We are 
summarising some of the internationally accepted livestock norms as below 
(Lockeretz, W. and Lund, V., 2002): 

EU and IFOAM allow up to 10% non-organic feed for herbivorous and 
respectively 20 % and 15 % for other species. 

* IFOAM desires that about 50 % of the feed to be grown on the farm or 
in cooperation with farms but EU says that feed should come from the 
farm. 

EU and IFOAM prohibit use of antibiotics for therapeutic purposes. 

Now we shall summarize some of the organic livestock norms prescribed under 
NOP (USA), as below (Source: David Zodrow and Hwold Rachuonyo : Organic 
Livestock Production and Marketing, NC State University, USA) : 

Poultry or edible poultry products must be from the poultry that has been 
under continuous organic management beginning not later than the second 
day of life. 

Dairy animals: Milk or milk products must be from animals that have 
been under continuous organic management beginning no later than 1 
year prior to the production of the milk or milk products that are to be 
sold, labeled or represented as organic. 

The following are prohibited : 

- Livestock or edible livestock products that are removed from an 
organic operation and subsequently managed on a non-organic 
operation may be not sold, labeled, or represented as organically 
produced. 

- Breeder or dairy stock that has not been under continuous organic 
management since the last third of gestation may not be sold, labeled, 
or rep-resented as organic slaughter stock. 



- Animal drugs including hormones. 

- Feeds containing urea. 

Provision of conditions which allow for exercise, freedom of movement, 
and reduction of stress appropriate to the species. 

Administration of vaccines and other veterinary biologics at appropriate 
time. 

5.7 RECORD KEEPING 

The record keeping i? an important activity of an organic farmer. In the next 
course, you will study more about this aspect. Complete and accurate records 
are a valuable asset to the management of cattle, buffalo and other livestock. 

r An organic farmer must maintain information on date of birth, sex, colour and 
other individual identification marks of the animals. In addition to these, 
records of breeding and performance including productivity of all animals in 
the herd should be maintained. The fodder details such as package of practices 

i of their raising should also be kept in the records. 

I Check Your Progress Exercise 2 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) Describe the significance of record keeping in organic livestock? 

..................................................................................................................... 

..................................................................................................................... 
I 2) What are the feed ingredients prohibited in organic livestock? 

Livestock Management in 
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Farm Management 3) What are the differences between Hay and silage? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

...................................................................................................................... 

LET US SUM UP 

In this Unit, we studied about breed of cattle and buffalo with their distribution 
in different parts of the country. The nature of livestock largely depends upon 
the climatic condition of their place of origin. 

Many breeds of cattle and buffaloes of India and their distribution were 
presented in order to encourage the role of indigenous livestock in organic 
farming. Livestock maintenance is an important activity in organic farming as 
they provide additional income besides providing vital inputs such as dung. 
Designing and maintaining sheds for animals with emphasis on hygiene and 
nutrition are the important dimensions of livestock maintenance. Care of 
pregnant animals and calves is also important. Maintenance of livestock records 
strengthens the base of organic farming. The national and international norms 
prescribe the different aspects of organic livestock management. The 
maintenance of organic livestock has also been dealt in detail in this Unit. 

KEY WORDS 
Cattle : Domestic cows. 

Roughages : High fiber (>18%) containing feeding material. 

Concentrates : High nutrient containing grain mixture. 

Flatulence : It is also called bloating. It is a state when animal 
stomach (rumen) is filled with excessive gas. 

Silage 

: Dried grasses and other foliage used as animal feed. 
Usually the material is cut from the field while still 
green and then either dried in the field or 
mechanically dried by forced heat. 

: It is a fermented preserved products of green 
succulent legume fodder. Molasses is added to 
enhance fermentation process. Silage is made by 
packing cut green plants in a storage container to 
exclude the air and allow fermentation to develop 
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5.11 MODEL ANSWERS 

Check Your Progress Exercise 1 

1) Name the breeds of cattle and buffaloes of your area. Please section 
section 5.2 for describing their characteristics. 

2) The cattle shed should be built in an open place. There should be proper 
provision of fresh air and sun light during the winter. The space should 

, not stress to the animals. The floor of the shed should have sufficient 
slope to drain the animal feed and dung. 

3) Roughages are feeds having fibre content of above 18 per cent and a low 
total digestible nutrient value. They form an important component of the 
animal ration. Their incorporation also help in economizing the total 
ration of the animal. 

Check Your Progress Exercise 2 

1) Record keeping is an important aspect of organic farming and also for 
organic livestock. The certification agencies verify the compliance of 
norms by checking the records available at the farm. 

2)  There are norms which prohibit the use of different chemical such as 
urea or any form of feed preservative in the animal ration. 

3) Hay is the dried form of grasses kept for feeding the animals. Similarly 
the sllage is fermented form of green fodder (legume). These are the 
form of preserved fodder feed to the animals during lean periods. Their 
nutrient values are maintained. 

9 1 
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UNIT 6 FARM IMPLEMENTS 
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6.0 OBJECTIVES 

After going through this Unit, you will be in a position to: 

explain the purpose of using farm implements; and 

identify the farm implements used in various operations viz., ploughing, 
sowinglplanting, puddling, leveling and bund forming and inter- 
cultivation. 



6.1 INTRODUCTION 
- - - - - -- - - -- - - - - 

Agriculture has grown over the years and mechanization became inseparable 
component of modern farming system. Thus, making the farm implements 
essential for cultivation. We know, these implements are required to carry out 
the different tillage operations. Tillage is the manipulation of soil for loosening 
the surface crust. It brings about conditions favourable for the germination of 
seeds and for the growth of plants. The benefits of tillage include breaking up 
the hard soil, improving the physical condition of the soil, ensuring optimum 
aeration, conserving moisture, hastening biological activity in soil, removing 
stubbles and weeds, mixing manures in the soil and controlling pests. 

~ifferent Implements such as plough, cultivator, harrow, hoe, leveler, roller, spade, 
etc., are used for various tillage operations. In organic farming, use of traditional 
or simple implements is preferred. For better understanding, the implements 
are classified into five main types based on their nature of operation: 

1) Ploughing implements, 

2) Puddling implements, 

3) Sowing Implements, 

4) Intercultivation Implements, and 

5) Other implements. 

Now, we shall study the types and nature of various implements being used 
under organic farming. 

6.2 PLOUGHING IMPLEMENTS 

Plough is the most important and common farm implement. It is used for different 
types of field work. Modification in the design of the original plough contributed 
to the evolution of the several forms of plough for carrying out specific field 
works. Let us look fabrication and features of some of the most important ploughs 
being used across the country. 

6.2.1 Indigenous Wooden Plough 

The indigenous plough is bullock drawn and also known as desi hal. Its size 
varies with type of soil and size of bullocks. The plough comprises a wedge of 
wooden body, to which a handle or stilt and a shaft pole are attached. The body 
is made with a bent piece of hard wood like babul (Acacia orabica) with the two 
arms attached at an angle of about 135". A small piece of flat iron serves as the 
piercing point of the plough and it is fixed over the plough body with iron nails. 
Small ploughs are used in wet lands and medium sized ploughs in dry and irrigated 
lands. When dry land ploughs get worn out, they are sometimes used for wetland 
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Fig. 6.1: The Indigenous Wooden Plough 

The indigenous ploughs while working in the field enters in the soil due to the 
wedge action of the body. It makes 'V' shape furrows. The soil get splited and 
pushed on both the sides. Since, the furrows are 'V' shaped, unploughed ridges 
of land are left in between two furrows. The soil is stirred at 7 to 12 cm depth 
depending upon the size of the plough. The depth and width of the furrows are 
more or less constant under each ploughing. The depth of penetration can be 
increased by pulling the implem5nt behind and increasing the distance between 
the body of the plough and the yoke. It should be also done by fixing the shaft 
under the yoke. The depth of the furrow is  reduced by reversing these 
arrangements. 

6.2.2 Mould Board Plough 

The mould board ploughs of western countries are made up of iron. A mould 
board plough consists of the plough bottom, the beam and the standard. The 
plough bottom consists of share, mould board and landslide which is collectively 
called frog. The beam is the central structure. The standard connects the plough 
bottom to the beam and the handles. 

The figure given below depicts a typical mould board plough. 

Fig. 6.2: The Iron Mouldboard Plough 



Mould board ploughs are heavier than desi plough. They have to be drawn with 
a large pair of bullocks. They plough deeperthan the desi plough. Mould board 
ploughs are capable of inverting the soil. They are also useful in turning green 
manure crops or crop residues. 

The soil is pushed on both the sides of the plough and the section of the soil 
moved is triangular with unploughed ridges in between adjacent furrows. As 
the iron plough cuts a rectangular furrow slice, there is not any unploughed land 
between adjacent furrows. The side on which the furrow slice is laid is called 
the 'mould board side' and the other side of the plough, where there is unploughed 
land is called the landside. 

6.2.3 Special Ploughs 
There are the ploughs with modifications in original ploughs to suit the special 
conditions, hence called special ploughs. 

6.2.3.1 Slat Mould Board Plough 

Primarily these are mould board ploughs. In this case, the mould board surface 
is not made of one piece of iron but consists of flat and narrow longitudinal 
strips running parallel to one another, having gaps in between them. These 
discontinuous strips form the mould board. The reduction of the surface area 
reduces the friction between the mould board and the furrow slice. This plough 
is particularly useful for handling very stiff soils (due to loss of moisture). 

6.2.3.2 Reversible Plough 

This is also called the one way plough. It has a central body to which the mould 
board is hinged. The body is fixed along with the share on either the right or the 
left side with a hook. To shift the mould board from one side to the other, the 
hook is loosened and the mould board swings to the opposite side under the 
frame and the hook is fixed in the corresponding hole. Ploughing is commenced 
on one side of the field. The plough is turned at the end of the field, the mould 
board is shifted to the opposite side and the ploughing is continued till the field 
is completed, shifting the mould board to the left and right alternately at the end 
of each furrow. 

6.2.3.3 Disc Plough 

Disc plough does not bear any resemblance to other ploughs. The plough bottom 
consists of one to four large concave discs set at an angle to the line of draught 
and slightly tilted backwards at the top. The discs are mounted on a frame, which 
is supported on three wheels. The discs can be.lifted using lever to clear off the 
ground. The lever also enables changing the angle of mounting and the depth of 
penetration of the discs into the soil. 

6.2.3.4 Chisel Plough 

It is a bullock drawn implement mostly used in dry farming. It is used to break 
hard pans .that exist in the soil. It consists of a curved chisel like tine of 37 cm 
radius of curvature and 3 cm thickness. It is rigidly held in a frame which is 
provided with a handle and a shaft pole. The operation of the chisel is same as 
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Farm Management that of an ordinary plough only difference is that it penetrates deeply. The figure 
of a typical chisel plough is given below: 

Frame 

Fig. 6.3:The Chisel Plough 

6.2.3.5 Mole Plough 

This plough is designed for opening the underground drains in temperate 
regions. The plough bottom consists of a stout shaft ending in a strong 
cylindrical shell, pointed at the fore end. When the plough works the cylindrical 
shell makes a passage for itself by pushing the soil all around. The channels so 
formed are called moles. They are stable in the clayey soils and serve as 
underground drains. 

6.2.3.6 Bose Plough 

It is only a wooden plough which has a mould board-cum-share, instead of the 
usual small iron share. The Bose plough has the advantages of both the wooden 
and the iron ploughs. The mould board share is made of cast iron and is slightly 
tilted. It cuts a neat furrow slice in wetlands under swamp conditions. 

6.2.3.7 Ridge Plough 

The name given to this plough is a misnomer, as it forms furrows and not ridges. 
This is a double mould plough, with mould boards on both the sides. The two 
mould boards meet along a central line. While the single mould board plough 
lays the furrow slice on one side, the ridge plough lays the earth on both the 
sides equally, leaving an open furrow in the middle. When the furrows are close 
to each other, the inter-furrow space take the form of ridges. When the furrows 
are formed wide apart for planting the sugarcane or cotton, the inter furrow 
spaces take the shape of raised flat beds. 

96 
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Fig. 6.4: Ridge Plough (Bullock Drawn) 

Check Your Progress Exercise 1 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) What are the suitable conditions for the Desi plough ? 

..................................................................................................................... 

2) How the action of mould board plough differs from indigenous plough? 
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..................................................................................................................... 

6.3 PUDDLING IMPLEMENTS 
These implements are suitable for puddling of the wet soils under organic farming. 
The example are Wetland Puddler, Helical Bladed Puddler and Sheep Foot Roller. 
We shall look into the detailed features of all these implements one by one. 

6.3.1 Wetland Puddler 

It is used for puddling the wetlands for paddy cultivation. This implement consists 
of three angular bladed cast iron hubs rigidly fixed to a hollow horizontal pipe. 
It may be rotated when dragged. It is also useful for trampling the green leaf 
manure into the puddled field. In this process of trampling, the green leaves and 
twigs are cut and buried in the soil. This implement can puddle an area of 0.8 ha 
in a day. 

6.3.2 Helical Bladed Puddler 

This is a bullock-drawn implement used for puddling the soil in wetland. Five 
numbers of helical blades made of mild steel are fixed in a skewed shape. These 
are mounted on a wooden frame having wooden bearings such that the blades 
can rotate freely. A handle and pole shaft are provided. The helical shape of the 
blade facilitates continuous contact between the blades and the soil; it gives 
uniform load on the neck of the bullocks. 

After ploughing the land with country plough, this implement is used to puddle 
the soil. The puddler operates at a depth of 8 to 10 cm. The helical structure 
facilitates efficient churning and slicing of the soil. The coverage of this puddler 
is about 0.6 ha per day. 

6.3.3 Sheep Foot Roller 

This is a bullock-drawn implement. It is used to check deep percolation losses 
in wetland after puddling. Truncated conical frustums of M.S. pegs are fixed on 
the surface of the drum, which can freely rotate on wooden bearings fitted on a 
wooden frame. A handle and a pole shaft are attached to the frame. The percolation 
loss of water could be reduced by 1 to 21% by the compaction of the hollow 
drum of the implement. It covers an area of 1 .O ha per day. 



6.4 SOWING IMPLEMENTS 
Implements used for sowing are called seed drills or 'Gorms'. Dibblers are also 
used for seed sowing. We shall be describing the seed drills and dibblers below: 

6.4.1 Country Seed DrilYGorrus 

This seed drill consists of a horizontal beam. A variable number of tines at suitable 
distance are fixed on this beam. It has a vertical hole, a little above the point of 
penetration. There is a seed hopper above, where the seed is released. The base 
of the hopper has as many holes as there are tines..Narrow bamboo or metal 
tubes connect the hopper and the tines. This enables the seeds released in the 
hopper to be dropped in the furrows made by the tines. 

Fig. 6.5: The Country Seed Drills-Gorrus, with one and Two Seed Hoppers 

r There are different sizes of seed drills suitable for sowing different crops. Heavy 
drills with 3 tines are used for sowing bold seeded crops like Bengal gram and 
cotton. Gorms with medium sized tines are used for sowing sorghum and most 
other crops. Light gorrus with 12 small tines are used for ragi seeds. 

6.4.2 Bullock Drawn Seed Drills 

For heavy sized bullocks, a medium 5 lined cup feed seed drills are available. 
For small pair of bullocks, a small three lined cup feed seed drills are available. 
These drills are suited for sowing seeds of groundnut, maize, sorghum, cotton, 
Bengal gram and pulses. 

6.4.3 Dibblers 

Dibbler has an iron frame with sharp tines in three rows at required distance. 
Tines are pressed in the soil to make holes for sowing seeds. Then seeds are 

I 
I sowed in each of the holes individually. 
I 
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6.5 INTER-CULTIVATION IMPLEMlENTS 

- - 

When the land is worked with heavy ploughs, it is left in a cloddy state with 
large airspaces between the clods. This condition is not suitable for sowing seeds. 
If the land is left over for weathering, the clods crumble down slowly. But still 
the land is not suitable for sowing. The clods have to be broken up by the use of 
suitable implements like cultivators, harrows and rollers. These implements are 
called inter-cultivation implements. 

6.5.1 Cultivators 

These implements have a number of tines for piercing the soil and breaking 
down the clods. The tines are fixed at 18 to 23 cm apart on a heavy and sturdy 
frame, mounted on wheels. The tines are 23 to 30 cm long, stout and capable of 
penetrating to a depth of about 20 cm. 

Fig. 6.6: The Intercultivator with the Different Intercultivating Attachments 

6.5.2 Harrows 

Harrows are similar to cultivators, but smaller in size. These are used for breaking 
down the small clods left unbroken by the cultivators for producing a powdery 
seed-bed. The tines are smaller in size, set closer to one another. They open 
tracks of 5 to 8 cm apart and penetrate to a depth of about 10 cm. They do not 
have wheels like the cultivators. There are different types of harrows. For 
example: 

6.5.2.1 Spike Tooth Harrow 

They have steel tines, shaped like pegs with round, oval, square, triangular or 
rhomboid sections. The rhomboid section offers a straight cutting edge and enters 
into the soil properly and is more popular than others. The spikes are fixed on 



rigid or flexible frames for use under different soil conditions. The flexible 
types adjust themselves to the uneven surface of undulating lands. The 
arrangement of the spikes in the frame is variable and when the frame is of a 
zigzag type, it is called a zigzag harrow. 

6.5.2.2 Peg Tooth Harrow 

The south Indian counterpart of the spike tooth harrow is the peg tooth harrow. 
It has a number of hard wooden pegs fixed to a heavy wooden frame and it is 
sometimes used for breaking small clods on the surface. 

6.5.2.3 Springline Harrow 

Strong steel springs shaped like the letter 'C' are fixed in a frame in place of the 
usual rigid tines. In this type of harrow, the tines are fixed at an angle like the 
plough share. The depth of penetration of the springs is adjusted with lever 
arrangements. The tines ride over rocky and other obstructions in the field and 
are not damaged, as they are springy and recoil on meeting obstructions. They 
vibrate a little while working and pulverize the clods better than rigid lines. 

6.5.2.4 The Chain Harrow 

This is made up of a number of stout steel links connected together to spread 
over the soil like a mat. The links have spike like projections in certain models, 
which penetrate into the soil. The chain harrow is flexible and adjusts itself 
readily to the unevenness of the land surface. 

6.5.2.5 Disc Harrow 

It is made of a number of concave discs, 46 to 56 cm in diameter, fitted 15 cm 
apart, on square axles, and all the disks revolve together with the axle. Two sets 
of discs are mounted abreast, but on different axles. When the axils are in a line, 
the discs are vertical and do not get into the soil bout when the axils are set at a 
suitable angle with the lever arrangement provided, the discs assumes an inclined 
position and get into the soil like the disk plough. The disks cut through the soil 
and effectively pulverize the clods. Trays are provided over the frame for placing 
stones and increasing the weight of the implement. A seat is also provided for 
the driver. Small harrows using cattle power have about 6 discs at each axel. 

6.5.2.6 Inter-cultivation Harrows 

Different types of harrows are used for inter-cultivation. Small harrows are 
suitable for use with animal power. They can be moved in the inter-row spaces 
and used for removing the weeds effectively. The sweeps are blades that move 
horizontally under the soil and the shallow rooted weeds are easily pulled out. 
The sweep used with the central line has horizontal wings extending on both the 
sides and the sweeps used with the side lines have the wing on the right or left 
away from the crop rows; which are not affected. These are called one sided 
sweeps. The hillers are rhomboid curved steel plates, shaped like the mould 
board, for earthing up crop rows. The furrower is used with the central line for 
opening furrows for planting crops like cotton and for cleaning the furrows and 
facilitating the flow of irrigation water between wide row crops, at the time of 
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Farm Management the final cultivation. The furrower has a double mould board, one on either side. 
It splits the furrow slice and lays it on both sides equally, leaving an open furrow 
in the centre. 

6.5.2.7 Blade Harrows 

These are different from conventional harrows. Blade harrows have no lines. 
Instead, there are horizontal blades which enter the soil and travel below the 
surface at a constant depth in the direction of the motion of the implement. 
These severe the surface layer from the soil below and leave it in its original 
position. But, the separated layer is slightly disturbed. At the same time, the 
weeds in the fields are also cut under the surface of the soil. This eradicates all 
the weeds except those which have underground bulbs. The stubbles of previous 
crops and the weeds are left on the surface, imbedded in the soil, to serve as 
organic mulch. 

The depth of the penetration of the blade harrows into the soil is regulated by the 
distance between the blade and the yoke. When it is increased, the angle made 
by the blade with the land is increased and the blade tends to go deep into the 
soil. Conversely when the blade is nearer the yoke, the implement takes less 
depth. 

There are some improved models of blade harrows, whose depth of working is 
adjusted by modifying the angle of the shaft pole. 

6.5.2.8 Guntaka 

It is the blade harrow that is commonly used instead of the plough for primary 
tillage. It is very simple in fabrication. A horizontal beam of about 15 cm diameter 
is the main frame to which the handle, the shaft pole and the hallow blade are 
fixed. The blade is fixed to the beam near the ends, at a distance of about 25 cm 
by means of two standards. The blade is 1 m long, about 7.5 cm broad and 1.25 
cm thick, with a cutting edge in front. Big size 'guntakas' are 1.8 m wide and 
called 'bara guntaka', ' 

Fig. 6.7: The Guntaka or the Blade Harrow 

Danties are small size 'guntakas'. These are largely used for intercultivating line 
sown crops. The danties are 15 to 33 cm wide; these are suitable for crops with 
a spacing of 28 to 46 cm apart. Five or six danties are attached to a common 
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Farm Management 3) Describe the characteristic of disc plough. 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

6.6 ROLLERS, LEVELING AND BUND FORMING 
INIPLENLENTS 

6.6.1 Rollers 

When the land is worked with heavy ploughs and thrown into a cloddy state, 
iron rollers are used for breaking clods and compacting the soil. A number of 
cast iron rings, having 0.6 m in diameter are fixed to an axle and provided with 
a hopped frame for hitching with the power unit. The surface of the roller is 
either plain or fluted and ribbed. The fluted rollers concentrate their weight over 
the projecting ribs and are more efficient in breaking clods. The plain surface 
rollers compact the soil evenly. 

Stone rollers are commonly used for threshing grains. They are roughly 
cylindrical, 0.75 m in length, 0.45 m in diameter at the two ends, with about 2.5 
cm at the centre, to facilitate their working in small circles over the ear heads 
spread out for threshing. Two thick cylindrical iron rods inserted at the two 
ends, in centre, serve as the axle. An iron hoop is fastened to the axle ends for 
hitching. 

6.6.2 Leveling Implements 

6.6.2.1 Buck Scraper 

It is a bullock drawn implement used for land leveling. It is made of steel sheets 
and resembles as an open box with a bottom and three sides and the fourth side 
left open. The sides are formed by bending the sheet, flapping the ends one over 
the other and riveting them. Two flat steel runners are provided at the bottom to 
protect the base and prevent the sheet from being worn out by dragging over the 
land. Two handles are fixed at the sides for assisting in filling the box with earth 
and for emptying the contents. A drawbar is attached to the sides with a hinge 
arrangement. 
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Fig. 6.9: Buck Scraper 

The land is first ploughed and the surface soil is loosened, before commencing 
leveling. When the buck scraper is taken over the land along the surface, it doe4 
not gather any earth. The handle is gently raised when the scraper is over a high 
patch when it gets into the soil and gets filled with earth. The handle is now 
dropped and allowed to assume its normal position, when no more earth is 
gathered. 

6.6.2.2 Leveling Board 

It is made of wood with the size of 2 to 2.75 metres length and about 20 cm 
diameter. The wood is scooped to shape trapezoidal. It is attached to the shaft 
pole with a hinged hook. It is mostly used after the ploughing, for leveling paddy 
fields. When the operator stands over the board, it depresses lightly into the 
loose mud and when it moves, the soil in front of it is also moves, but released 
when the operator alights. If the paddy fields are not leveled properly, the seeds 
deposited in depressed areas do not germinate and results in an uneven crop 
stand. 

6.6.2.3 Wooden Float 

It is a long sledge like drag. It is used for making the surface of the land smooth 
with animal power. For better results on flat fields, it is desirable to drag the 
float over the soil surface three to four times lengthwise, crosswise and diagonally. 

6.6.3 Bund Makers 

It consists essentially of a pair of opposing wings which are wide apart in front 
and converge towards the rear with a gap at the end. The wings gather loose soil 
from the surface and leave it in the form of a bund in the back of the implement. 
The size and disposition of the wings are so arranged that the bund formed is 
about 18 cm in height. The bunds are reduced in size, when the wings are slightly 



Farm Management raised at the fore-end and pulled a little backward. When the implement is hitched 
near the yoke, a small quantity of earth alone is gathered. 

Fig. 6.10: Bund Former 

The implement is worked along and across the field at suitable intervals for 
enclosing rectangular spaces or beds. Gaps formed at the intersection of the 
long and cross bunds are closed with manual labour. Irrigation channels are 
formed with two bunds positioned close to each other. Ridges for sowing crops 
like cotton are also formed with the bund former by adjusting properly as in 
forming irrigation channels. 

6.7 IMPLEMENTS USED FOR INTERCULTURAL 
OPERATIONS 

Weeding is an important intercultural operation. It is usually carried out with a 
small spade or a hoe. Weeding helps save moisture and plant nutrients. Country 
plough, junior hoe and blade harrows of different sizes and shapes are commonly 
used for intercultural operations in line sown crops. In recent years, special types 
of implements have been designed for weeding in different field crops. Some of 
them have been explained below. 

6.7.1 Japanese Rotary Weeder 
It is a hand operated implement used for weeding in paddy field . It consists of 
two small toothed rollers or drums mounted on a frame provided with a handle. 
Each roller consists of about 5 toothed blades. %is implement is pushed and 
pulled alternatively by the operator in between rows of paddy plants. The float 
in the implement guides it smoothly while working; it also prevents the implement 
from sinking into the puddled soil. The purpose of using the Rotary Weeder is to 
bury the weeds in the soil; such weeds will get decomposed and add organic 
matter to the soil. It can cover an area of 0.20 ha in a day of 8 hours. One man is 
sufficient for working this implement. 

6.7.2 Peg Tooth Weeder 
Peg tooth weeder is suitable for weeding in row crops in rainfed and irrigated 
lands. It is easily operated by a person. The implement is useful and economical 



when the soil moisture content is about 10 per cent. It performs well in plain 
fields where the weeds are shallow rooted and there is no heavy infestation. The 
blade can be adjusted to the desired angle and depth. The peg teeth facilitate the 
movement of the roller in clay soil without getting clogged. It can cover an area 
of 0.2 ha per day. The cost of operation per ha is around Rs.36. 

6.7.3 Star Tooth Weeder 

It is similar to that of Peg tooth weeder in operation. The star roller facilitates 
easier operation of the weeder in loamy and sandy soils and this is the advantage 
over the Peg type. The Star weeder can also cover an area of 0.2 ha per day with 
the cost per ha around Rs.36. 

Fig. 6.11: Dryland Weeders 

6.8 OTHER FARM IMPLEMENTS 

In addition to the implements mentioned above, there are some implements that 
are useful in carrying out different farm operations. Multipurpose tool carriers 
and soil scoop are worth mentioning here. 

6.8.1 Multi Purpose Tool Carrier (Bullock Drawn) 

The multipurpose tool carrier consists of a tool bar, lifting mechanism, seat for 
operation and adjustable wheels. The track width can be adjusted. The lifting 
mechanism enables the tools to lift at headlands. The tool carrier can be converted 
into a bullock cart by dismantling the tool bar and lifting mechanism and fixing 
the cart platform. The tool carrier with different implements is ideally suited for 
cultural operations in rain fed farming. The wide beds formed by the bed former 
with two furrows on either side helps in preventing run-off, conserving soil 
moisture and in facilitating crops to the raised rows on bed. This wide bed is 
formed across the general slope of the field. All other cultural operations such 
as seeding, intercultivation, earthing-up, weeding etc. are done with other 
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Farm Management 6.8.2 soil SCOOP 

This is a bullock-drawn implement. It is useful when the soil is to be carried for 
a long distance. The implement consists of a shallow box-like structure, with an 
opening in front. A sharp blade is fixed to the front and two hooks are attached 
to it. Two wooden handles are provided at the back. The capacity of the soil 
scoop is around 0.05 cubic meters. 

Check Your Progress Exercise 3 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) Explain the features of a Buck scraper? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

2) What are the features of Multipurpose Tool Carrier? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

6.9 LET US SUM UP 
Farm implements are an integral component of modernconventional farming 
system. Equally, they are also important for the organic farming. The farm 
implement are used for carrying out various tillage operations which help in 
better seed germination and plant growth by proving favourable soil tilth. Proper 
cleaning of the implements is most important in organic farming particularly 
when they are borrowed from outside. The weed seeds and pest agents are 
transported from one farm to another through these implement, if they are not 
cleaned properly before their use. 
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6.10 KEY WORDS 

: It a part of plough which penetrates the soil. It is made 
up of iron. 

Farm Implements : Farm tools utilized for various agricultural operations. 

: It is for of primary tillage. It helps brealung the soil crust 
and prepare a good seed-bed. 
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6.12 MODEL ANSWERS 
Check Your Progress Exercise 1 

1) The desi plough is suitable for shallow cultivation. They are used for 
loosening the surface crust and for bringing about conditions favourable 
for the germination of the seeds and better plant growth. They make V 
shape furrows. 

2) Mould board ploughs are capable of inverting the soil. They are also useful 
in turning the green manure crops or crop residues in the soil. 

3) The chisel plough is a special plough that is used to break the hard pan 
below the soil and help in percolation and water absorption. It has a tine 
which can penetrate upto 30-40 cm deep in the soil. 

Check Your Progress Exercise 2 

1) The cultivators are utilized for pulverizing the soil. They are also utilized 
for inter-cultural operations to control weeds or to break the surface crust. 
For example, in sugarcane, the cultivator is used for these purposes. 

2) The special ploughs are the same type of ploughs, but with slight 
modifications to suit the conditions for which they have been designed. 
The modifications may be carried out in their share, angle of penetration or 
in shaft to suit the special condition. 



Farm Management 3) Disc harrows has disc in place of share. They are useful for slicing the soil 
and pulverizing it. There are different sizes of Seed Drills (Gorrus) suitable 
for sowing different crops. While in operation, the disks cut through the 
soil and effectively pulverize the clods. Trays are provided over the frame 
for placing stones and increasing the weight of the implement. A seat is 
also provided for the driver. Small harrows using cattle power have about 
6 discs at each axel. 

Check Your Progress Exercise 3 

1) The buck scraper is used to level the soil. It has a steel structure which 
scraps the soil from higher elevation while dragging and bring them to the 
lower part of the field. Thus, by repetitive movement the soil gets leveled. 

2) The multipurpose tool carrier consists of a tool bar, lifting mechanism, 
seat for operation and adjustable wheels. The track width can be adjusted. 
The lifting mechanism enables the tools to lift at headlands. The tool carrier 
can be converted into a bullock cart by dismantling the tool bar and lifting 
mechanism and fixing the cart platform. 



UNIT 1 CROP ROTATION 

Structure ' 

1.0 Objectives 

1.1 Introduction 

1.2 Principles of Crop Rotation 

1.3 Effects of Crop Rotation 
1.3.1 Balanced and Economic Nutrient Absorption 
1.3.2 Soil Fertility and Health Build Up 

1.3.3 Legume Effect 

1.3.4 Reduction in Insect Pest Build Up 

1.3.5 Weed Management 

1 3.6 Crop Disease Management 

1.3.7 Efficient Resource Utilization 

1.3.8 Soil Moisture Utilization 

1.3.9 Reduction in Soil Erosion 

1.3.10 Tnco~ne Stability 

1.3.1 1 Tlme Management 

1.3.12 Machinery Efficiency 

1.4 Farmers Skill 

1.5 Crop Rotations after Green Revolution 

1.6 Agronomical Practices for Cropping System 
1.6.1 Land Preparation 

1.6.2 Manuring 

1.6.3 Water Management 

1.6.4 Weed, Pest and Disease Management 

1.7 Selection of Crops in Rotations 

1.8 Advantages of Crop Rotations 
1.9 Disadvantages of Crop Rotations 

1.10 Let Us Sum Up 
1.1 1 Key Words 

1.12 Further References 
1.13 Model Answers 

1.0 OBJECTIVES 

The present Unit aims at familiarizing you with the 

Concept and objectives of crop rotation; 

Principles -of - crop - rotation; . . 
Impact of crop rotations; 

Advantages and disadvantage of crop rotation; and 

Agronomic approaches to maintain the crops in a rotation. 



Soil Fertility and Nutrient 
Management 1 .  INTRODUCTION 

As we know, in organic farming crops are raised without any chemical 
supplement. The soil nutrient deficiencies and pest problems are alleviated by 
adopting nature pro techniques. In this line, the Crop Rotation is an important 
tool. 

Now, let us define Crop Rotation. The Crop rotation is stated as growing one 
crop after another on the same piece of land in different timings (seasons) without 
impairing the soil fertility. It is a planned order of planting specific crops on the 
same field. Crop rotation also means that succeeding crops are of a different 
genus, species, subspecies or variety than previous crop. Examples would be 
legume after wheat, row crops after small grains, cereals after legumes, etc. The 
planned rotation sequence may be for a two- or three-year or longer period. The 
crop rotations have been found to be beneficial for the soil and farmers in different 
ways. There are significant impact of rotating the crops on crop yield, soil fertility 
and socio-economic condition of the f m e r .  We shall see an elaboration on 
these aspects later in this Unit. One immediate economic benefit of crop rotations 
is improved yields. 

Some soils are so rich in fertility that they can sustain continuous mono cropping 
with reasonably higher yields. But the researches have shown that after some 
time, the yield of the crop start declining. The mono cropping leads to a number 
of problems related to the soil, pest and resource utilization and pest management. 
A well developed plan that can be altered when necessary should always be 
followed. Otherwise, the desired crop sequence may be interrupted and the 
maximum benefits of the rotational effect will not be obtained. 

Let us discuss the different aspects of crop rotation in detail. 

PRINCIPLES OF CROP ROTATION 
Soil is the base for crop plant growth and development. Successful crop husbandry 
depends on the choice of right crop on the right soil. 

In deciding sequence of crops in a rotation, soil types, fertility and its health, 
crop rooting habit, inputs availability and their prices, agro-climatic and socio- 
economic conditions of the farmer, farmers' skill and knowledge should be taken 
into consideration. 

With this background, let us examine the principles of crop rotation. The crop 
ration aims at helping the farmers in different ways. The basic principles of 
crop rotation are as follows: 

Deep rooted crops should be succeeded by shallow rooted crops such as 
cotton, castor, pigeon pea-potato, lentil, green gram etc. 

Dicot crops should be rotated by monocot crops such as, mustard, potato- 
rice, wheat- sugarcane. 

Leguminous crops should be succeeded by non-leguminous crops and vice 
versa (green gram- wheat). 



Exhaustive crops should be succeeded with restorative crops such as potato, 
sorghum, sugarcane, castor -sun hemp, black gram, cowpea. 

Foliage drop crop should be succeeded with non foliage drop crops such as 
pulses, cotton-rice. 

Grain crops should be followed by foliage crops such as, wheat- dhaincha, 
black gram. 

Long duration crops should be succeeded by short duration crops such as 
sugarcane, napier, lucerne-cowpea, black gram, groundnut. 

Field crops should be succeeded with fodder crops such as wheat, potato 
maize + cowpea- berseem. 

Seed crop should be succeeded with multi-cut or multi-harvest crops such 
as black gram, wheat, barley-lucerne, berseem and oat. 

Minimum tillage crops should be followed by deep tillage crops such as 
green gram, black gram-sugarcane, potato. 

Dry crops should be followed by wet crops such as rice and sugarcane. 

Crops susceptible to soil borne pathogens and parasitic weeds should be 
followed by tolerant trap crops such as sugarcane-marigold (for nematodes) 
mustard, tobacco-rice, pulses (for orobanche), pearl millet-castor (for striga), 
Lucerne, berseem - oats (for cuscuta). 

Crops with problematic weeds should be followed by clean crops/multi cut 
crops and other dissimilar crops such as wheat - puddle rice for Phalaris 
minor, berseem - potato for Chicorium intybus, rice - vegetables for 
Echinochloa crusgalli. 

Pasture crops should be followed by fodder or seed crops such as Napier 
grass - maize + cowpea or oat. 

Heavy irrigation and intensive labour requiring corps should be followed 
by less water and labour requiring crops such as sugarcane, paddy- mungbean 
and sesame. 

L 
Soil fertility status also has a role in selecting crops for rotation. Growing of 
fertility restorative crops in rotation has immense importance. Low fertile soils 
are not found suitable for crops like maize, potato, cauliflower. Similarly, if 
sesame is grown in high fertile soil, the flowering will remain at the apex or 
terminal point, and then there will not be synchronous pod,capsule maturity. 
The lower most capsules may ripen early and dehisce before harvested. Lodging 
prone crops should not be grown in high fertile soils. 

The objectives of the crop rotation are to: 

Achieve better soil fertility and its physical, chemical and biological 
properties through addition of organic matters. 

Keep the soil free from disease, pest and weed through various crop and 
agronomical/cultural manipulations. 

Crop Rotation 



Soil Fertility and Nutrient Regulate continuous supply of food, feed, fodder, fibre and fuel as well as 
Management funds for various family commitments. 

Make best use of residual soil moisture and nutrients by selective crops. 

Achieve greater insurance against natural calamities and instability in market 
prices. 

Make best use of labour power and capital through out the year. 

Achieve higher yield without incurring extra expenditure. 

1.3 EFFECTS OF CROP ROTATION 

After having learnt the principles and objectives of crop rotation, now let us 
examine the impact of rotation on various aspects in detail. 

1.31 Balanced and Economic Nutrient Absorption 

In a crop rotation, essential plant nutrients are absorbed by the crop plants in a 
balanced manner, as the nutrient requirement of crops are different, some taking 
up more of one kind of nutrient than another. Aprocess of single sided depletion 
may therefore take place, unless a change of crops or rotation js practiced. The 
difference in the crop uptake of nutrient is sown in the following Table. 

Table 1.1: Nutrient Removal by Different Crops 

Crops Nutrient Removal (kglha) 

N '2'5 K2° 

Sugarcane 5 6 6 8 190 

Wheat 4 8 2 1 29 

Tobacco 100 16 150 

Potato 67 24 77 

Further, the higher productive crops generally remove higher amount of nutrients. 
Therefore, to achieve the targeted higher yield, application of higher amount of 
manure is required. Considerable quantities of unused manure remain as residue 
in the soil. If a crop performs poor or fails due to any reason, it is unable to 
utilize the applied nutrients. Such unutilized nutrients persist in soil as residue 
and can be taken up by the succeeding crop. Hence, the succeeding crop should 
be selected in the manner so that it can utilize considerable amounts of residual 
and instant resources fully. 

1.3.2 Soil Fertility and Health Build Up 
We know, that different crop plants are having different rooting systems. Some 
crop plant's roots spread both in depth and in lateral areas, other's root may be 
straight deep or shallow, spreading in all directions, and others with roots 
crowding in certain zones in the soil. These differences in rooting system lead to 
the absorption of essential nutrients from different depths jn the soil. Thus, 
growing of the same crop year after year on the same field will lead to the 



impoverishment of particular depths, where as growing crops with different root 
system in alternate years will lead to effective utilization of the plant nutrients 
in the soil. Alternating shallow with a deep rooted crop may be regarded as a 
method of soil restoration, because the soil nutrients are lifted from lower layer 
to upper layer by the action of roots. 

Crop Rotation 

Soil digging is a method of harvesting of crops like Groundnut, Potato, Garlic, 
Onion etc. The digging benefits the succeeding crop, as it kills many weeds, 
insect pests and diseases. It also helps pulverize the soil, improve soil aeration 
and hasten the decomposition process. Soil seed bank is also disturbed. It also 
helps in improving the soil tilth or soil friability. 

Now let us examine the other aspe~t of crop rotation benefiting the soil. 

1.3.3 Legume Effect 
Some crops are directly beneficial to the succeeding crops in more than one 
ways. The legume crops are in this category. The legumes assimilating nitrogen 
from the atmosphere and enriching the soil with their root system, forms an 
important component in the rotation. The crop residues of such crops are also 
available for the succeeding non-leguminous and other crops grown in the 
rotation. The protein content of the legume residues are high, hence preferred by 
the microbes which decomposes the residues readily. 

1.3.4 Reduction in Insect Pest Build Up 

Insects can be controlled entirely or partially by rotations. The insect populations 
go up within a cropping system where only one or two crops are continuously 
grown over the time. The insects are able to develop a kind of parasitic relationship 
with the crop plants and perpetuate till the system is changed by alteration with 
crops. The feeding habit and habitat of the insects are destroyed by rotations. 
Insects such as maize borer and stem weevil readily migrate to nearby or distant 
fields in absence of maize. In such cases, only partial control can be obtained by 
rotation. Increasing field isolation from fields seeded with the same crop, help 
controlling of insects. Some of the examples of insect control through crop 
rotation are as follows: 

Table 1.2: Insects Controlled Partially or Entirely by Rotation 

Insect Susceptible Crop 
Wheat stem sawfly Wheat, rye 

Wheat stem maggot Wheat 

Hessian fly Wheat 

Alfalfa weevil Alfalfa 

Sweet clover weevil Sweet clover 

Sunflower insects: moth, banded moth, Sunflower, cultivated and wild 
stem weevil, midge and beetle 

Maize root worm Maize 

Sugarbeet, maggot and root aphid Sugarbeet 

Michael D. Peel (1998) 



Soil Fertility and Nutrient Reduction in pest incidence in crops under any rotation may be the result of : 
Management 

Enhanced predator and parasitoid population. 

Availability of alternate food for natural enemies. 

Reduced colonization and reproduction of pests. 

Masking and feeding inhibition from non host plants. 

Prevention of pest movement. 

Development of optimum synchrony between pests and natural enemies are 
some of the ways which effectively control the incidence of insects and 
pests. 

Intercropping systems are also found very effective for pest reduction. 
Inclusion of aromatic plants such as garlic, onion and tomato can disturb pest 
orientation to the crop plants. For example: Garlic as an intercrop with 
sugarcane effectively controls sugarcane top borer. Cowpea intercropped with 
sorghum reduces sorghum stem borer infestation. Coriander with sugarcane 
reduces top borer in sugarcane. Change in planting date also affects pest 
population. For example: maize planted 20 to 30 days earlier reduced leaf 
hopper population. 

1.3.5 Weed Management 

Rotating crops helps in weed management. There are certain weed species 
that are associated with a particular crop. The micro-climate of the crop is 
favourable to weeds. Such weeds are called crop bound weeds. In the long 
term, these weeds cause severe damage to the crop yield. If the particular crop 
is unavailable, the weeds also disappear. These weeds can be eradicated by 
adopting crop rotation. 

Crops sown under rotation have to be selected in such a way that they are 
able to suppress the weeds. For example: Johnson grass (Sorghum helpanse) 
becomes a problematic weed in continuous sorghum cultivation, which can be 
controlled by putting a pulse crops in the rotation. 'Sugarcane-wheat' system 
in place of 'rice-wheat' brings down Little Canary Grass (Phalaris minor) 
infestation. Nutsedge (Cyperus spp.) can be managed by adopting 'sesame- 
wheat' rotation. Orobanche can be controlled by replacing mustard and 
tobacco by some cereal crops. The differential rooting pattern of the crop in 
a rotation also helps in depleting the weed seed bank. 

1.3.6 Crop Disease Management 

Crop rotations are suitable agronomic system to reduce disease infestations in 
different crops. Crop rotation can reduce the inoculum of many pathogens. 
There are many examples where crop rotations are an important tool for 
disease management in different crops. Maize-Cowpea intercropping can 
reduce Ascochyla phaseolerum. Pigeon pea wilt caused by Fusarium oxysporum 
f. sp. udum can be minimized when it is intercropped with sorghum. Some 
examples of crop rotation as an important tool to manage different plant 
diseases are given below: 



Table 1.3: Common Disease Controlled Entirely or Partially by Rotation 

Disease Major Crops Attacked Best Control Methods 

Common root rot wheat, barley, grasses Rotation, seed treatment 

Ergot rye, wheat, grasses Rotation, tillage 

Bacterial blights wheat, barley, grasses, rye Rotation 

Scab wheat, barley, maize, rye Rotation 

Tan spot wheat, durum Rotation, fungicide 

Net blotch barley Rotation, fungicide 

Septoria wheat, barley, Rotation, 
(different species) fungicide 

Septoria (different species) wheat, Rotation, fungicide 

Septoria (different species) barley, Rotation, fungicide 

Pasmo flax Rotation, variety 

Wilt (flax) flax Rotation, variety 

Rust (flax) flax Resistant Variety, Rotation 

Seedling blight wheat, barley, maize, Seed treatment 
oats, rye 

Smut (malze) maize Rotation 

Bacterial wilt alfalfa Variety resistance 

Crown rot alfalfa Variety resistance 

Verticillium wilt potato, sunflower, safflower Rotation, variety 

Rust (sunflower) sunflower Variety, rotation 

Sclerotinia (white mold) sunflower, dry beans Rotation for 4 to 5 years 
safflower, soybean, potato, 
canola 

From Michael D. Peel (1998) 

1.3.7 Efficient Resource Utilization 

As you know, crops in a rotation differ in their nature, resource requirement and 
resource utilization. The natural resources such as water, space, land, family 
labour and sunlight are efficiently utilized through proper crop planning. 

1.3.8 Soil Moisture Utilization 

The soil moisture is properly utilized by rotating the crops. The deep rooted 
I crops such as sunflower may utilize soil moisture from deeper soil layers. In 
I contrast, the shallow rooted crops utilize the soil moisture from shallow layers. 
I 
1 In another way, the varied root structure and spread allows more water percolation 
! and conservation at different soil depths. 

1.3.9 Reduction in Soil Erosion 

Crop rotation with recommended packages of practices reduces wind and water 
soil erosion. Direct seeded (broadcast) crops such as small grain crops provide 

Crop Rotation 
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better protection against water erosion than row crops. Different crops make 
available their residues throughout the year and hence, protect the soil by the 
action of mulching. 

1.3.10 Income Stability 

Growing different crops in different seasons provides contingency income. If 
something goes wrong with any crop, the next crop would help mitigate the 
loss. 

1.3.11 Time Management 

The crops in a rotation have different input requirements, application schedules 
and expense demand. Their maturity time also differs. This helps the farmer to 
manage his timepto look after different crops efficiently. The occupancy of family 
members in different farm and domestic works is ensured efficiently. 

1.3.12 Machinery Efficiency 

Different crops in different seasons keep the machine with the farmers active in 
operation. Their full engagement and availability in the operation get ensured. 

Check Your Progress Exercise 1 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

1) What do you mean by crop rotation? 

2) What are the objectives of any crop rotation? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 



3) How rotation help in balanced nutrient absorption? 

1.4 FARMERS SKILL 

In adopting suitable crop rotations in organic farming, farmers should have a 
sound understanding of the different aspects of crop and crop rotation. A farmer 
is the ultimate user of any technology at the farm. Helshe is also the decision 
maker at the field level. The skill and knowledge of farmers are of prime 
importance in acquiring, adopting and inventing new ideas suitable to his farming 
eco-system. 

Majority of Indian farmers get the major share of income from crop production. 
Therefore, it is very much important to select the right crop, in the right season 
so that maximum profit may be achieved. In selecting a crop for a season, both 
post and pre season crops should also to be examined. 

- 

1.5 CROP ROTATIONS AFTER GREEN 
REVOLUTION 

With the advent of high yielding and photo and thermo insensitive varieties, 
almost all crops can be grown in all seasons. This leads to perpetuation of insect 
pest and diseases and other formidable enemies of crop plants. For example: 
continuous cultivation of groundnut, cotton, and chickpea has given rise to serious 
pests and diseases like white grubs, pink bollwom, wilt or premature drying 
and also pod borer which is a serious pests for many crops. The crop plants 
possess their defense mechanism but it gets broken because of faulty agronomic 

I 

I practices and repeated sowing of same crop year after year on the same piece of 
land. Such practice is the root cause of many problems like weeds, insect pests 

i disease build up and soil sickness. This is well documented as Phagocytic Theory 
of soil fertility that some of the crops secrete certain substances which can attract 
or repel one or other bioagents in the soil and can be useful or harmful to the 
crops. 

- 
After the Green Revolution, 'rice-wheat' rotation expanded in the larger areas 

I 
of the country. The practice of growing rice and wheat continuously for longer 
period of time resulted in decline in yields of both the crops. Before the Green 
Revolution, farmers were growing some legume crops or sometimes the field is 
left as fallow in the rotation which kept soil healthy. 

Crop Rotation 



SoilFe*ility and Nutrient Post Green Revolution witnessed more- spread of 'rice-wheat' rotation in the 
Management country, particularly in Indo-Gangetic plain zone. Due to continuous adoption 

of the same rotation, several problems have propped up. The weed and pest 
problems got aggravated. This led to the decline in the yields of both the crops. 
Canary grass (Phalaris minor) in wheat and Jungle rice (Echinochloa colona) in 
rice become the problematic weeds if rice-wheat rotation continues for many 
years and causes significant yield reductions in both the crops. 

1.6 AGRONOMICAL PRACTICES FOR 
CROPPING SYSTEM 

Agronomical practices include all management practices required for raising 
crops either in isolation or in rotations. Agronomic practices involve : land 
preparation, application of manures, scheduling and application of irrigation, 
and methods of plant protection including weed management, plant population 
management and crop geometry. These practices are affected by the soil types, 
climate and socio-economic status. Requirement and resource availawe influence 
the selection of crops. Let us discuss the agronomic practices in detail. 

1.61 Land Preparation 

We all may agree that appropriate tillage is needed to establish an ideal zone 
(tilth) for the crops. The ideal zone minimizes the stress and provide a favorable 
condition for the seed germination and subsequent plant growth. Potential stresses 
include moisture stress (excess or inadequate), unfavourable temperature, soil 
crustinglimpedance, pests, pathogens, weeds infestation etc. The seedbed should 
be prepared in accordance with the crop requirements. 

Examples of suitable seedbed may be : puddled field for rice, ridges and furrows 
for maize, cotton and vegetables and flat seedbed for many other crops. 

Now days, Zero Tillage is being advocated,where wheat is sown after rice crop 
without field preparation. As we know, after harvest of rice, the time is short and 
if the field is prepared properly, the wheat sowing gets delayed. Delay sowing of 
wheat reduces its yield significantly. 

The field preparation also includes proper crop residue management. You may 
recall that after harvest of any crop, some residues of it are left in the field. It 
takes time to get fully decomposed and prior to that it lie over the surface create 
physical hindrance in further operations. 

In multiple cropping, minimum tillage is preferred due to shortage of time 
between two crops. To store and conserve soil moisture, deep tillage is practiced 
during monsoon season and shallow tillage is recommended during rabi season. 
Deep ploughing is recommended at certain interval also to break the hard pan 
which buildup after rigorous machine use. 

1.6.2 Manuring 

In order to have a better crop yield, the soil should be fertilized properly. In 
organic farming, crop nutrient requirement are met through the organic sources 



only. Crops differ in their nutrient requirement. So, in a rotation, nitrogen and 
phosphorus rich organic manures should be applied to cereals, phosphorus rich 
manures to short duration legumes, potash rich manures to sugarcane and tuber 
crops, sulphur rich to the oilseed crops and calcium rich ( like poultry manure) 
to groundnut crop. 

When rice is grown in the rotations, green manure crops such as sunnhemp or 
Dhaincha may be used. The green manure crop is incorporated before their 
flower initiation and 10 to 15 days are allowed to decompose it before planting 
rice. Biogas slurry and fresh cattle urine can be useful to the crop suffering 
nitrogen deficiency. Judicious use of biofertilizers such as Azolla-Blue green 
algae, Atotobactor, Azosphirillum, Rhizobium, Phosphorus solubilizing 
microorganisms and VAM also recommended. 

1.6.3 Water Management 

Water management in crop rotation is very important. The general principles 
applicable to sole crops will also apply for the crops in rotation. Most o$ the 
Kharifcrops are dependent upon monsoon rains. The important aspects of water 
management are harvesting of rain water, supplemental irrigation and reduction 
in evapotranspiration through various agronomic practices. Scheduling of 
imgation at appropriate time with adequate amount of water without water 
logging, salinity and alkalinity are some of the irrigation management measures 
to be followed for efficient use of water. 

1.6.4 Weed, Pest and Disease Management 

In a rotation, weeds, pests and diseases should be managed through intercultural 
operations. The infested plants should be removed physically and burnt or buried. 
Weed biomass after cutting should be spread on the ground to act as mulch. If 
rotation is followed properly, these problems remain under control. 

1.7 SELECTION OF CROPS IN ROTATIONS 
In any rotation, while selecting any crop, the farmer should select the crop or 
crop varieties on the basis of following criteria: 

1) Adaptable to the local climatic conditions. 

2) Have demand in the market. 

3) Short duration. 

4) Timing of input requirements should differ. - 
5) Maturity of crop should match with the market demand. 

6)  Crop demand should match with the available resources. 

7) Resistant to pest and diseases. 

1.8' ADVANTAGES OF CROP ROTATIONS 

Crop Rotation 

These are the following advantages of a crop rotation: 

Higher yield with out incurring extra investment. 



Soil Fertility and Nutrient Enhanced soil fertility and microbial activities. 
Management 

Avoid accumulation of toxic substances. 

Better utilization of nutrients and soil moisture. 

Insurance against natural devastation. 

Maintain soil health by avoiding insect pest, diseases and weed problems. 

Provide proper labour, power and capital distribution through out the year. 

Higher chances to provide diversified commodities. 
I 

Slow but steady income, which is beneficial to marginal and small farmers. 

Deep rooted crops work the soil below plough layer. 

DISADVANTAGES OF CROP ROTATIONS 
Adopting a crop rotation is always advantageous. However, there are certain ill- 
effects of a rotation if it has not properly followed, as listed below: 

Repetition of same crops in rotations for many years may nullify long term 
benefits and may develop associated weeds and insect pest and diseases. 

Difficult to shift to crops of high demand or ethnic requirements. 

Check Your Progress Exercise 2 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

1) What changes took place in crop rotation after Green Revolution in the 
country? 

2) Elaborate the features of a crop rotation in terms of advantages and 
disadvantages citing a suitable example of rotation, preferable from your 
area. 



1.10 LET US SUM UP 

In this Unit, we studied the concept, principles, objectives and implications of 
crop rotations. Component crops are selected in a way to up keep soil health and 
fertility. Besides, rotation is an important tool to tackle the problems of diseases, 
insect pest infestation and weeds. Through rotation, a farmer can utilize his 
resources efficiently by managing family labour and putting the farm implements 
in optimum use. 

Paddy- pulses, bajra-pulses, sorghum - pulses, maize - pulses or clovers, 
groundnut - wheat, soybean -mustard are some of the important crop rotations 
prevalent in India. There are several small variations of these which are followed 
in conjunctions with other crops such as tobacco, potato, cotton, sweet potato, 
chilies, vegetables etc. 

1.11 KEY WORDS 

Solid PlantingISole : One crop variety grown alone in pure stand at normal 
Cropping density. 

Monoculture : The repetitive growing of the same sole crop on the 
same land over the years. 

Rotation : The repetitive cultivation of an ordered succession of 
crops (or crop and fallow) on the same land (one cycle 
may take several years to complete). 

Cropping Pattern : The yearly sequence and spatial arrangements of crops 
or of the crops and fallow on a given area. 

Cropping System : The cropping pattern used on a farm and its interaction 
with farm resources, other farm enterprises, and 
available technology which determine their make up. 

Multiple Cropping : Intensification of cropping in time and space 
dimensions. Growing two or more crops in the same 
field in a year. 

Sequential Cropping : Growing two or more crops in sequence on the same 
field per year. The succeeding crop is planted after 
the preceding crop has been harvested. 

Double Cropping : Growing two crops a year in sequence. 

Triple Cropping : Growing three crops a year in sequence. 

Intercropping : Growing two or more crops with fixed crop geometry 
on the same field at the same time. 

Diversified Cropping : A cropping plan in which no single crop contributes 
50% or more towards the total crop production or 
monetary income annually. 

Fallow Land : A land left unfarmed for one or more growing seasons 
to kill weeds, make the soil richer. 

Mixed Cropping : Growing two or more crops simultaneously without 
any set crop geometry. 

Crop Rotation 
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Residual Effect : Effect of the previous crop in a sequential cropping 
pattern on the productivity of current crop. 

Relay Cropping : Seeding or planting of succeeding crop after flowering 
and before the harvest of the standing crop. It is 
analogous to a relay race where one crop'hands over 
the land to the next crop in quick succession e.g. 
Maize-potato-wheat-mung. 
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1.13 MODEL ANSWERS 

Check Your Progress Exercise 1 

1) The crop rotation is growing different crops in different seasons on a 
piece of land with an aim to improve the soil fertility and crop yield. 
When crops are planted in sequence, the farmer enjoys the diversity of 
the products and time of operations in the field. Some of the examples 
of the rotations are as : rice-wheat, maize-wheat, sugarcane-wheat, rice- 
potato-wheat etc. 

2) As we have read in this Unit, the benefits of any crop rotations are many. 
Some of the objectives are: meeting the diversified food requirement of 
farmer, efficient resource utilization and pest and disease management. 



The rotations also act as assured source of income for the farmers because Crop Rotation 

in the event of crop failure, the next crop would yield some income. 

3) The crops in a rotation are having different features. Due to their varied 
root structure and spread, the crops are able to draw soil nutrient from 
different layers in the soil. The soil nutrients which are lying unused, 
would be utilized by the other crops of the rotaion. 

Check Your Progress Exercise 2 

1) After Green Revolution, the spread of photo and thermo-insensitive 
varieties of rice and wheat were very much in the country due to their 
adoption by the farmers. Previous to this event, the farmers were growing 
different crops having the traditional varieties, which were poor yielder. 
The 'rice-wheat' rotation spread largely in irrigated areas. 

2)  Take an example of a crop rotation of your area and visualize the 
significance of having many crops on a piece of land in different seasons. 
You may discuss with any farmer of your area about the advantages and 
disadvantages of adopting a crop rotation. 
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Composting and Manuring 

2.0 OBJECTIVES 

After going through this Unit, you will be able to learn: 

Compost, composting and methods of composting; and 

Types and characteristic of Organic manures (other than compost). 

2.1 INTRODUCTION 

We know, good soil fertility is an important factor in farming. Every organic 
farmer is keen to build up long term soil fertility and appropriate tilth by adding 
a variety of natural amendments to the soil. The regular addition of appropriate 
compost and other suitable organic manures are best to enhance the organic and 
humus contents in the soil. This help build a fertile soil structure in which the 
plants make better use of water and nutrients. It is also easier to till and ensure 
optimum crop yield on a long term basis. 

Microorganisms make soil alive and productive besides aiding disease and pest 
resistance. The compost enhances the population of such microbes in the soil. 

I 

Composting is the microbiological decomposition of organic matter into a 
relatively stable humus-like material. Some definitions also include controlled 
conditions andor final use (as an amendment for plant growth). Composting is 

1 a common practice to dispose of and recycle the agro-wastes to valuable organic 
manures. 

Organic manure favourably influences the plant growth and development through 
supply of essential nutrients. It also improves soil structure, Cation Exchange 
Capacity (CEC), and water holding capacity. 

This Unit deals with organic manures that are familiar to the farmers. Large 
quantities of organic matters are used at present in anunscientific manner can 
be usefully exploited to add to the productivity and wealth of the nation. 
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MANURING AND COMPOSTING 
India has a vast resource of manurial and composting material. Cattle dung and 
urine, sweepings from cattle shed and streets, forest litter, poultry, sheep and 
goat droppings, sewage, sludge, biogas slurry, industrial effluents, fish pond 
effluents, press mud, coir pith, weeds, seaweed residue, tannery waste, by products 
of slaughter houses, urban and rural solid wastes, agro-industry byproducts 
such as oil cakes, paddy husk and bran, bagasse and saw dust, fruit andiegetable 
wastes, cotton; wool and silk wastes, tea and tobacco wastes, marine wastes, 
tank silt, green manure etc. The nutrient contents of some of the organic manures 
are given in Table 2.1. 

Table 2.1:,Average Nutrient Content of Different Organic Materials 

Animal N% P% K% 

Cow dung fresh 0.30-0.40 0.10-0.20 0.10-0.30 

Urine 0.90- 1.20 Trace 0.5-1 .O 
- I 

0.7-0.7 T 0.4-06 1 0 . ~ . ~ 1  I Sheep and goat dune fresh 

Urine 1.5-1.7 Trace 1.8-2.0 

Horse dung fresh 0.4-0.5 0.30-0.40 0.30-0.40 

Urine 1.2- 1.50 Trace 1.30- 1.50 

Poultry dropping 1.0-1.80 1.4- 1.80 0.80-0.90 

.Straw or Stalks 

Paddv 0.36 0.08 0.7 1 

Jowar 0.40 0.23 2.17 

Maize 0.42 0.57 1.65 

B ai ra 0.65 0.75 2.50 

1 Banana drv leaf 1 0.61 1 0.12 1 1 .O I 
Cotton 0.44 0.10 0.66 

I I I I 

I Dhaincha I I I i 
(Sesbania aculeata) 0.62 - 

I I I 
S unnhemp 0.75 0.12 0.5 1 

Green gram 0.72 0.18 0.53 
- -  - 

Black gram 0.85 0.18 0.53 

Handbook of Agriculture (ZCAR, New Delhi, 1980) 

2.3 COMPOST AND COMPOSTING 
You may say that 'compost' is the final product obtained from composting. 
Here we shall define both words 'compost' and 'composting' separately. The 



compost is a dynamic, earthy, smell less, granular, humus rich and stabilized (no Composting and Manuring 

further decomposition) material obtained after the composting. As organic matter 
begins to decompose, it passes through a sequence of changes. The end product 
of this natural decomposition is the compost. This product is stable and can be 
stored without emitting foul odour or attracting insects. The product can be 
directly applied to the soil. The unstable organic compounds in immature compost 
will begin the composting process in the soil again when it is applied in the soil. 
As a result, the soil temperature will rise and may adversely affect the plant 
growth and development. In this process, the available nitrogen in the soil may 
get consumed by the microbes, rendering nitrogen deficiency (temporary) in the 
soil. This phenomenon is called nitrogen immobilization. Though this process 
is temporary, it affects the initial growth of plants. 

In India, pioneering work on compost was carried out by Howard and Wad in 
1931 at lndore (Madhya Pradesh) and by Fowler at Bangalore (Karnataka). 
Fowler worked out the process of "Activated Compost". This compost is prepared 
by adding fresh raw material in the already fermenting heap to hasten the 
microbial activities. This process is useful for offensive material like night soil. 

Acharya (1939) had also done pioneering work in the area of pit manure 
preparation. The method is suitable for composting the village wastes and night 
soil through hot fermentation. The process is called "Bangalore method of 
compost preparation". 

Now let us define 'composting'. In simple tenns 'Composting is microbiological 
decomposition of organic matter into a relatively stable humus-like material'. 
It is a natural biological process, carried out under controlled aerobic conditions 
(need oxygen). In this process, various microorganisms, including bacteria 
and fungi, break down organic matter into simpler substances. The effectiveness 
of the composting process is dependent on the environmental conditions 
present within the composting system i.e., oxygen, temperature, moisture, 
material disturbance, organic matter and the size and activity of microbial 
populations. 

Composting is not a mysterious or complicated process. Natural recycling 
(decomposing and recycling of organic matter) occurs on a continuous basis in 
the natural environment. Organic matter is metabolized by microorganisms and 
consumed by invertebrates. The resulting nutrients are returned to the soil to 
support plant growth. 

The composting process is carried out by three classes of microbes - 
a Psychrophiles - low temperature microbes 

Mesophiles -medium temperature microbes 

Thermophiles - high temperature microbes 

Generally, composting begins at mesophilic temperature and progresses into the 
thermophilic range. In later stages, other organisms and insects (for examples 
detritivorous) including actinomy cetes, centipedes, millipedes, fungi, sowbug s, 
spiders and earthworms assist the process. 
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Fig. 2.1: Composting Process 

What Happens During Composting? 

Composting may begin as soon as the raw materials are mixed together. During 
the initial stages of the process, oxygen and the easily degradable components 
of the raw materials are rapidly consumed by the microorganisms. The 
temperature of the windrow or pile is directly related to the microorganism activity 
of the windrow and is a good indicator of what is going on inside. The temperature 
of the composting materials generally follows a pattern of rapid increase to 120- 
140°F (49-60° C). This temperature remains for several weeks depending on the 
materials. The active composting slows down the temperature and will gradually 
drop and the compost reaches at ambient air temperatures. A curing period 
usually follows the active composting period. In this phase, the materials will 
continue to decompose slowly and continue to break down until the last easily 
decomposed raw materials are consumed by the remaining microorganisms. At 
this point, the compost becomes relatively stable and easy to handle. During 
composting, nitrogen is lost as gaseous ammonia. This process is referred as 
volatilization. 

2.4 STAGES OF COMPOSTING 

You have learnt that the composting is a complex process involving a number of 
microbes and physical conditions. The composting consists of the following 
stages: 

Mesophilic 

Thermophilic 

Curing 

Now let us elaborate these stages in detail. 

2.4.1 Mesophilic Stage 

As soon as we pilekeap the wastes and ensure proper conditions, the heap begins 
to heat up right away and the composting begins. This first phase of composting 
is called mesophilic stage. In this stage, the temperature remains below 45OC 
and microorganisms multiply and break down easily available carbohydrates. 
The pH begins to drop as acids are produced. The pile become active and a 
series of processes are set in motion. 

24 
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After mesophilic, the nest stage is thermophilic. It can last for several weeks. As 
active composting takes place, temperature in the centre of pile rises to about 
50-65OC. At this temperature range, heat loving (thermophilic) bacteria vigorously 
degrade the organic materials. Temperature will remain in this range as long as 
decomposable materials are available and oxyg,en is adequate for microbial 
activity. Many important processes take place during this stage. As the organic 
matter degrades, its particle size is reduced. Pathogens are destroyed as the heat 
in pile is more (above critical temperature 55 OC). Fly larvae and weed seeds are 
destroyed when the temperature rise above to 63 OC. 

2.4.3 Curing 

During this stage, the stability comes in the decomposed materials. The growth 
of actinomycetes and fungi which digest hemicelluloses is enhanced. This stage 
is critical'for developing disease-suppressiveness of composts. 

2.5 PRINCIPLES OF COMPOSTING 
- - - 

The biodegradation process is carried out by different group heterotrophic 
microorganisms (bacteria, fungi, actinomycetes and protozoa). The role of 
cellulytic and lignolytic microorganisms in decomposition of crop wastes is of 
prime importance. Microorganisms involved in the process derive their energy 
and carbon requirements from the decomposition of carbonaceous materials. 
Fungi are more efficient in carbon assimilation than bacteria and actinomycetes. 

In the process of composting, 2/3rd of carbon is evolved as CO, and remaining 11 
3rd is combined with nitrogen in the living cell of the microbes. In organic fanning, 
emphasis should be given to prepare compost using the on-farm agro-wastes. 
The preparation and use of composts for raising the crops under organic farming 
should comply with the standards prescribed in NPOP (National Programme on 
Organic Production). If we need to get the composts from out side, the quality 
and hygiene should be ensured. There is a list in the NPOP(Nationa1 Programme 
for Organic Production) document of 'permitted' and 'restricted' products for 
the compost preparation. You may refer the Appendix of Unit -1 of Course -1 
Block for detail information about the restricted and permitted products for 
composting. Compost derived from night soil is not permitted in organic farming. 
The farmer should comply with the standards and produce evidence before the 
Inspection agency during certification. 

2.6 TYPES OF COMPOSTING 

Generally the composting of organic residues is accomplished using any of the 
following techniques: 

1) Aerobic 

3) Verrnicomposting 

2.6.1 Aerobic Decomposition 

When organic materials are broken down in the presence of 0, (Oxygen) the 



Soil Fertility and Nutrient 
Management 

process is known as aerobic decomposition. Under these conditions 
microorganisms which utilize O,, decompose organic matter and assimilate 
carbon, nitrogen, phosphorus, sulphur and other nutrients for synthesizing their 
cell protoplast. Heterotrophic organisms take energy from the decomposition of 
organic matter (OM), resulting in production of CO, and humus and releases 
some of essential plant nutrients. Carbon functions as energy source required 
for cell protoplast. In the aerobic process, there are no nuisance problems such 
as foul odour as it happens under anaerobic conditions due to the presence of 
intermediate compounds. 

Exothermic energy released during the oxidation of carbon to CO, is equivalent 
to 484 - 674 K Cal/glucose mole. 

The major reactions occur under aerobic decomposition: 

Sugars, cellulose, hemicellulose, (CH,O) X + XO, + XCO, + XH,O + Energy 
lignins, proteins 

Organic N + NH3 +NO, -+NO, 

Organic S +XO +SO, 

Organic Phosphate +H,PO, +Ca (HPO,), 

(Phytin, Lecithin) 

Some of the features of aerobic decomposition are as follows: 

Reduces weight and volume of the pile by about 50%. 

Can kill weed seeds and pathogens and degrade pesticides. 

It persists for longer time . 
The pile must be turned to aerate. 

Loss of carbon and nitrogen. 

Nitrogen may not be available (due to immobilization) . 

2.6.2 Anaerobic Decomposition 

Anaerobic microbes breakdown organic matter through a process of reduction 
in the absence of 0, (oxygen). First, the acid producing bacteria (facultative 
heterotrophs) hydrol;ses organic materials into fatty acid, aldehydes and alcohol. 
After that, a group of bacteria transforms the intermediate products to methane, 
ammonia and CO, . And H,O(water) is also needed for anaerobic process. As in 
aerobic process, the organisms use N, P and other nutrients for developing cell 
protoplast. In this process CH, (methane) production will be more than CO,. 
Such fermentation takes place in Gobar gas plants also. Foul odours (H,S, 
hydrogen sulfide) is produced during putrification (here only 26 K cal of energy1 
gram molecule of glucose is released). The energy of carbon is in the form of 
methane gas and the resultant energy from gobar gas plants is also utilized for 
cooking purpose and for running engines. 

CH,O+ 0, -+ CH,COOH -+ CH4+C02 

Organic N -+ NH,. 

2H2S + CO, + light -+ (CH,O) x + S, + H,O 
organic P -+ reduced P 
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1 Similarly, anaerobic decomposition has the following characteristics: Cornposting and Manuring 
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Odor get emitted during this process. 

Gaseous by-products can be made use of. 
Product can be more concentrated source of nitrogen. 

Heap temperature is lowered. 
Produces gases. 
Organic acids may be phytotoxic, hence it should not be directly used. 

2.6.3 Vermicomposting 
The Vermicomposting is a technique of producing organic compost using 
earthworms. The detailed description of Vermicomposting has been given 
separately in this Unit. Vennicompost is highly suitable for organic farming. 

2.7 METHODS OF COMPOSTING 
Now let us examine the different methods of preparing the compost. We shall be 
describing the best practices in the practical manual of this Block. The theory of 
the different methods is given below: 

2.7.1 Indore Method 
This process was developed by Howard and Wad in 193 1 at Indore, Madhya 
Pradesh. In this method, waste materials such as plant residues, animal wastes, 
weeds, street refuse and other organic wastes can be composted. The waste 
materials are cut into small pieces and spread in layers of 10-15 cm thickness 
either in pits or in heaps of 1 m wide, I m deep and of convenient length. It is 
properly moistened with cow dung using earth. To ensure 50 % moisture sufficient 
water should be sprinkled to wet the composting materials. Periodically three to 
four turnings are given. To get proper aeration, the material is covered with a 
layer of 2 to 3 cm soil. Under the aerobic process of decomposition 40 to 50 % 
organic matter and nitrogen are lost at initial stage. This method of composting, 
however, involves considerable labour in preparing heap and periodic turning 
and becomes labour intensive and impracticable when large quantities of materials 
have to be processed. Further, the turnings of materials are not always necessary 
and 

even decomposition can go on to the desired extent if adequate level of moisture 
is maintained. The site of composting should be at the high level to avoid rain 
water stagnation. The average composition of compost prepared by Indore method 
has been found to have 0.8 % nitrogen, 0.3% phosphorus and 1.5 % potassium. 

* 
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Fig. A: Pit for lndore Method Fig. B: Filling Method of Plt 

Fig. 2.2: Indore method 
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The Indore process is not the best method due to the relatively high labour 
requirement and inadequate protection from rain, sun and wind. Loss of nutrients 
is rapid. Upper portion of heap gradually dries as a result of poor decomposition. 

2.7.2 Bangalore Method 

Acharya (1939) had initiated the work of composting the town refuse and 
night soil. This process is also called Hot Fermentation Mechanism of 
composting or the Bangalore method. It has been adopted to solve effectively 
the problems of safe disposal of night soil and producing high quality 
compost in the bargain. In this process, compost production points are located 
just on the outskirts of city for convenient transport of night soil and other 
refuse to the pits. The compost depot should accommodate about 200 trenches 
with 1 to 5 m spacing between the trenches. Roads of suitable width are 
provided between rows for the convenience to approach and unload the 
materials inside the trenches. 

To begin, the city wastes are dumped into the trenches to make a layer of 15 
cm. Then night soil is discharged over this and spread to a layer of about 5 
cm. The trench is filled with town waste and night soil in alternate layers, 
until it reaches to 15 cm above the ground level, with a final layer of town 
refuse on the top. It could be made dome shape and covered with a thin layer 
of soil to prevent breeding of flies and moisture loss. Sewage water may be 
sprayed over the layer of refuse. This system provides a method of disposal 
of various kinds of waste including slaughter house waste, sewage, sludge etc. 
This heterogeneous mass is allowed to remain as such without turning and 
watering for about 3 to 4 months. 

The decomposition of dumped wastes in pits take place largely in the absence of 
sufficient oxygen except in the surface layer or so. The anaerobic decomposition 
is comparatively slow but markedly less wasteful. High temperature will develop 
in the lower layers. As the material does not receive turning, homogenous 
decomposition of compost does not take place. Even then, the C: N ratio is 
reduced to less than 20 : 1 in about 5 to 6 months and the compost is then ready 
for use. Since there is no turning and watering, this method is suitable to the 
areas where water and labour availability is scarce. In the absence of pits and 
trenches, the town refuse can be composted in above ground heaps of 1 m width, 
1 m height and of convenient length with refused materials and night soil placed 
in alternate layers in pits and trenches and placing the final refuse on the top 
(Gaur et al. 1990). Through this process, the materials decompose faster than in 
the pits and trenches and can be ready by 3 to 4 months for use. The composted 
material obtained by this method will contain 1.5 % nitrogen, 1.0 % phosphorus 
and 1.5 % potassium. 

Advantages and Limitations 

In this method, night soil handling is great problem. Sometimes, it is unhygienic 
for human and animals. Negligent handling can cause skin diseases. Under 
anaerobic decomposition, the loss of nitrogen is relatively lower than aerobic 
decomposition. 
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Fig. A: Trench for Banglore Method Fig. 6: Filling Method of Pit 
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2.7.3 Coimbatore Method 

This is an anaerobic decomposition. First crop residues as well as farm wastes 
are filled in pits of 2m wide, 4 m length and 1 m depth to a thickness of about 15 
cm. A five cm cow dung slurry is spread over this layer to increase its 
biodegradation. Over this layer 1 kg ground rock phosphate is applied to minimize 
nitrogen loss. In this way application of farm wastelcrop residue, cow dung 
slurry and rock phosphate is applied in alternate layers till the height reaches 0.5 
m above ground level. After that the piled up material above ground is covered 
with soil or mud to prevent the entry of rain water. After 35 to 40 days turning of 
material is done to make it an aerobic process. Thereafter the compost will be 
ready within 4 to 5 months. 

2.7.4 Mechanical Compost Plants 
Indore and Banglore methods are suitable for small cities1 towns to decompose 
the garbage. Mechanical compost plants of 200 tonnes day and above capacity 
have been made for converting the city waste into compost. The refuse received 
is first passed through primary grinder. Before that, the non compostable matehal 
such as bricks, stones, iron pieces, broken glass pieces, rubber, plastics etc. are 
removed. The processed refuse is then kept in pre fermentation yard for 7 to 10 
days. Decomposition of the organic matter in the waste takes place under aerobic 
condition, resulting reduction in weight, volume and moisture content as well 
as killing of harmful pathogens. This partly fermented garbage is then passed 
through a secondary grinder or pulverizer and a mechanical vibrating sieve for 
separating rubber, plastics and other tough non-decomposable organic materials, 
and brought to the final fermentation area. Thereafter, it is subjected to aerobic 
decomposition for 3 to 4 weeks. The compost produced this way is rich in NPK 
contents. Mechanical compost takes less time than the Banglore trench method 
and there is no nuisance of flies and foul smell. Though the cost is slightly 
higher than the trench method, it is more suitable from the hygiene point of 
view. The compost contains 0.5 to 0.6 % nitrogen, 0.6 % phosphorus and 0.5 % 
potash with a C : N ratio of 20 : 1 (Gour 1979). 

2.7.5 NADEP Method 
In this method, pits of size 15'x 6' x 6' (L x W x H) is made from bricks with 
provision of 6 holes per square meter in the walls. Alternate method layers of 
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wastes i.e. rural wastes ( 8 inches) followed by FYM (Farm Yard Manure) (4 
inches) and soil ( 4 inches) are put in the pit and the moisture about 60-70 per 
cent is maintained. In NADEP method of composting, plant residues, dung 
slurry and soil are used as raw materials. 

Advantages and Limitations 

This method is cost effective and easy to handle. 

2.7.6 Other Methods of Cornposting 

These composting techniques are not practiced in India but are a potential tool 
for decomposition of organic residues. Some of them are as follows: 

a) Barkley Method : Developed in 1953 at University of California, USA, 
Barkley campus. This method is also called " Two Weeks Method". 

b) Windrow Method: It is one the In Connecticut, the most successful 
municipal composting method developed in Connecticut, USA . It employs 
the windrow process. 

c) Beccari Process: This technique is common in Italy, France, and USA. 
Rodale and Staff (1971) developed this method. 

d) Indore Process of USA: Wiley in 1976 refined the Indore process and 
named as Indore process of USA. 

2.8 FACTORS AFFECTING COMPOSTING 

Some of the important factors in decomposition of organic materials are carbon/ 
nitrogen ratio, blending, moisture and aeration, temperature etc. Now let us 
examine these factors in detail. 

2.8.1 C/N Ratio of the Bedding Materials 

The ratio of per cent carbon to per cent nitrogen (C: N ratio) defines the 
relative quantities of these two elements in the crop residues. The process of 
converting organic materials into the manures is chiefly microbial and therefore 
influenced by the proportions of carbonaceous and nitrogenous materials 
those are present in the organic materials to be used. Wider C: N ratio 
materials will take long duration to narrow down its C: N ratio. The C: N ratio 
of organic materials used range from 30: 1 to 80: 1 (given in Table 2.2). The 
C: N ratio of manures and composted materials is less than 20: 1. Thus, the 
time of composting can be reduced by adding an organic nitrogen source, viz., 
activated sewage sludge or blending by organic residue richer in nitrogen such 
as legume residues and green leaves. Further, Trichoderma harzianum as a 
Cellulolytic fungus reduces wider C: N ratio and narrows it. The cereal straw 
can be decomposed easily with the help of such microbes. They will not only 
produce nitrogen rich compost but also reduce pathogcnic burden of the 
resulting compost. 
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Organic Substance - C : N Ratio 
w 

Soil microorganisms 8 :  1 

Cornlsorghum residue 60 : 1 

Wheat straw 80 :  1 

Cow dung fresh 37 to 40, : 1 

Digested slurry 23 : 1 

Digested cattle dung < 2 0 :  1 

Compost < 2 0 :  1 

' 2.8.2 Blending and Shredding 

The blending refers to mixing of different types of organic residues to create 
favourable bedding for decomposition. Microbial decomposition of organic 
matter occurs on the. surface of materials. The smaller the particles size, the 
greater surface area. Verv small particles size mav not compost easily, because 

often. The desirable size of organic matter particles is around 5 cm. The shredding 
may involve lot of labor. 

the small particles pack and compact which inhibit the inflow of air in the pile. 
Too large particles compost slowly, decreases temperature and lose moisture 

High temperature'is essential for killing pathogenic organism and weed seeds. 
Decomposition is faster in thermophilic stage. Optimum temperature range for 

2.8.5 Oxygen or Aeration 

2.8.3 Moisture 

Moisture is essential for the microbial action. The moisture acts as an aid for the 
microbes to draw nutrients required for the synthesis of protein. Optimum range 
of moisture for the composting is between 50 to 60 per cent. If moisture exceeds 
60 per cent in the pile, the structural stability of the compost pile is reduced, 
material begins to compact, oxygen transfer get inhibited and anaerobic condition 
develops within the pile. If moisture content of heap is below 40 % (wlw) 
decomposition will be aerobic but slow. Final product usually contains moisture 
in the range of 20-40 per cent. 

2.8.4 Temperature 

This is a key environmental factor influencing biological activities in the 
composting process. Temperature should be monitored closely. When it reaches 
more than 60-62°C within the pileheap, it should be turned or aerated. This will 
help to brini the temperature down. With the increasing microbial activities 
there is increase in the temperature. If temperature reaches beyond 40°C then 
mesophilic bacteria are replaced by thermophilic bacteria. Temperature may go 
up to 55 "C to 70 "C for 2 to 5 davs and then it cools down to ambient temperature. 

) composting is between 55-60 "C. 

I Aerobic conditions are essential for decomposition. Aerobes are micro-organisms 
that predominate in air rich environment. If the content of oxygen falls below 5 
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per cent in the piles, the aerobes starts dying. 

The amount of oxygen required during composting depends upon: 

1) Stage of process-high 0, levels required early in the compost process. 

2) Types of feedstock- the higher nitrogen content in the feedstock, the 
greater is oxygen requirement. 

3) Moisture content- materials with high moisture levels will require large 
quantities of oxygen. 

pH is a measure of the acidity or alkalinity of a solution. Aqueous solutions at 
25°C with a pH less than 7 are considered acidic, while those with a pH greater 
than 7 are considered basic (alkaline). 

The concept of pH was first introduced by a Danish Chemist S. P. L. Sorensen in 
1909. The name, pH, has have come from several sources likepondus hydrogenii, 
potentia hydrogenii (Latin), potentiel hydrogine (French), and potential of 
hydrogen (English). 

The optimum pH rage for most of the biological reactions is between 5.5 to 8.0. 
As the biological decomposition proceeds, the pH increases to neutral. At lower 
pH, fungi are most dominant organisms facilitating the decomposition. At pH 
6.5 to 7.5, bacteria dominates. At high pH, ammonia gas may be generated and 
this may cause adverse odour, microbial population decline and poor quality 
compost. 

Check Your Progress Exercise 1 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

1) What do you mean by composting? 



2) How does nitrogen immobilization takes place during the decomposition Compostingand Manuring 

of high CN ratio material? 

3) How' compost is prepared? 

..................................................................................................................... 

4) What do you mean by verrnicomposting? 
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Verrnicompost or worm compost is the 
most preferred manure in organic 
farming. It is the final product obtained 
after breakdown of organic matter by 
earthworm. The most common 
earthworm species recommended for 
vermicomposting are Eisenia foetida 
and Lumbricus rubellus. Earthworms 
eat organic materials, pass it through 
its digestive system and excrete in the 
form of small pellets called 
Vermicompost. It is rich in Nitrogen 
(N), Phosphorus (P), Potassium (K), 
Zinc (Zn), Copper (Cu), Calcium (Ca), 
Magnesium (Mg), Sulphur (S), Cobalt 
(Co), Boron (B), Vitamins and growth I Earthworms in action 
promoting hormones. The municipal waste, non toxic solid and liquid waste of 
the industries and house hold garbage can also be converted into vermicompost. 
Worins not only convert garbage into valuable manure but also keep the 
environment healthy. The conversion of organic wastes by earthworms into 
compost and their (worm) multiplication are simple process and can be easily 
hand.led by the farmers. 

The word Vennicompost originated from Latin word "Vermes" which means 
Worms. Earthworms are an important component of soil fertility. They are called 
"Natural Bio-Reactor". To emphasize their importance in soil fertility, several 
quotations are available. For example; Charles Darwin said that "all the parts of 
fertile land must have at least once passed through the bodies of earthworms". 
Aristotle said that "Earthworms are the intestine of the earth". Sometimes it is 
said that "earthworms are the pulse of the soil, healthier the pulse, healthier the 
soil". 

The method to prepare Vermicompost and other associated activities will be 
dealt in the practical manual. In this Unit, we shall be describing the theoretical 
aspect of the earthworm like life cycle, taxonomy and characteristics of different 
species of earthworms recommended for vermicomposting. Now, let us 
understand physiology and other associated features of earthworms. The 
earthworm body and its internal organs are illustrated below : 

Fig.2.3: Sketches of Internal Organs of Earthworm 
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2.10 EXTERNAL FEATURES OF EARTHWORM 

The common features and body parts are described below. 

Invertebrates 

Earthworms are invertebrates. This means that they do not have a backbone. 
Insects, spiders, jellyfish, and millipedes are some examples of invertebrate 
animals. 

Segmented Body 

You will notice that earthworms have long, cylindrical body that is divided into 
similar segments. The number of segment varies from 85-111. However, 90 
segments are found in many species. The grooves that extend around the body 
of the worm show the arrangement of the segments. In some species of 
earthworms, the body may be composed of over 100 segments. Two pairs of 
male pore (spermethical pore) are situated in 17h segment while female pore is 
single one opening generally in 14h segment. 

j .  

Symmetry 

Earthworm body has bilateral symmetry. This means that if you cut the 
earthworm down the centerline, the left side of the body would be identical to 
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One of the key features of an earthworm is the colour of its body. Some species 
of earthworms have a dark-red or red-violet body while other species are 
muddy-green. This is an important characteristics to identify different species. 

Dorsal viewof apmstorniurn PrOStomium 
Epllobic 

Some species of earthworms have a tongue-like lobe above 

tygolobld I? the mouth called prostomium. The prostomium is a sensory 
device. Earthworms do not have nose, eyes, ears, or hands 
to gather sensory information about their environment. 
Instead, they depend on their prostomium and sensory 
receptors in their skin to "feel" their way. 

,: 1,; - ----' - -2 y.7 -, :-*; [ ;, Y . ,  , I- .-, . 
rn . r.~~:,,, Peristomium 

:,: [ I . !  j ,  ;I ;.I , ;: .-,!,+;%:. rg.::: ' ' I  : ' f The first body segment (mouth) - ,:-:.l... :,.!h&.., .. &L.-A.!~l . .<L&k&; !.3{. 
is called the peristomium. The 
peristomium contains the mouth 
parts. 
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Adult (sexually mature) earthworms 
have a distinct swelling called clitellum. The clitellum is often white or orange 
in colour. It produces most of the material secreted to form earthworm cocoons. 
The clitellum forms a band that can be flared, non-flared, saddle-shaped, or 
annular. It is generally found between segments 26 and 33. 

The Clitellum can have any 
combination of the following 

shapes: (Cross sectional view) 

Non-flared 

li!?i (Lateral View) 0 

The clitellum is only found on adult worms. 
Young or juvenile worms do not have a clitellum. 
The clitellum of different species of earthworm 
has a distinct colour, size, and shape. Another 
key structure found on the clitellum is the 
tubercula pubertatis. 

ventral view Tubercula Pubertatis (TP)(indicated by arrow) 

The Tubercula Pubertatis (TP) is another structure used 
to identify earthworms. The TP are glandular swellings 
located on both sides of the clitellum. The shape and 
location of the Tubercula Pubertatis (TP) on the clitellum 
are key features used to identify 
mature earthworms. 

Genital 'Ibmescences (GT)(indicated by arrow) 

The Genital ~ e s c e n c e s  (GT) are the areas of modified 
epidermis (skin) that do not have distinct boundaries. 
These are the openings through which follicles of genital 
setae open. 



The pattern and location of the GT are important clues to identifying different 
species of earthworms. 

Anterior 

Located on the clitellum of a mature earthworm, it is the 
anterior or head -end of the worm (the shorter region to one 
side of the clitellum). This end of the worm is usually more 
pointed than the posterior end of the animal. 

The prostornium is the first segment at the anterior of the 
animal. 

Posterior 
Located at the clitellum of a mature earthworm. The longer region is the posterior 
or tail end of the earthworm. 

Dorsal 

The top-side of any animal is called the dorsal surface. The dorsal surface of 
some species of earthworms is darker than its ventral surface. 

Ventral 

The bottom-side of the earthworm body is called the ventral surface. 

Periproct: The periproct is the last segment of an earthworm body. 

(Cross Sectional View) 

closely Paired Each segment, egcept the first and last, have tiny bristle- 
like structures called setae. These structures help the 

I $ I earthworm to move and act to sense the environment. 

The number and arrangement of setae are important clues 
to the identification of earthworms. 

Epidermis 

The epidermis is the name for the skin of an earthworm. It 
is the outer layer of worm and it secretes a mucous. 

I 
Source: www.naturewatch.ca 

2.11 LIFE CYCLE OF EARTHWORM 

Earthworms are segmented elongated tubular apodous, hermaphrodite creature, 
which crawl on the surface. Two individuals copulate by putting their heads 
opposite directions to each other. There is a spinal shaped structure over male 
and female pore called Clitellum. Its size and color varies with species to species. 
After some time of copulation, clitellum is shed out as Cocoon. Each Cocoon 
contains-1-5 eggs. After two to three weeks, young worm emerge out and start 
living freely. Maturity takes place in about 1 '/2 to 2 months. Thus, a worm 
completes its life cycle in 3 and 3 '/2 months. In case of Eisena foetida, the 
cocoons are laid out during March to October. 

Cornposting and Manuring 
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Management 2.12 TYPES OF EARTHWORM USED FOR 

VERMICOMPOSTING 
The earthworms belongs to five families: Lumbricidae, Eudrilidae, 
Megascolecidae, Octchaftidae and Monilicastridae. Out of these five families, 
first three (Lumbricidae, Eudrilidae and Megascolecidae) are important for 
vermicomposting earthworms species. Eisena foetida, Eudrillus eugenae and 
Perionyx excavatus are the important earthworm species used for 
vermicomposting. The Zoological Survey of India, Kolkata, West Bengal may 
be approached for the identification of earthworm species. 

A classification of the earthworm has been presented below based on their habitat 
and feeding habits: 

1) Epigeics : Surface dwelling worm. Feed 
primarily on litter and excreta of other 
organisms. These are more energetic and 
quick in action. These are best suited for 
vermicomposting. The example of this 
class are : Eisena foetida, Eudrilus 
eugeniae: 

2) Anecics : These are sub-surface dwellers , 
makes vertical burrow, feeding extensively 
on litter, animal waste, and other organic 
residue, help in soil aeration and 
improvement. They are partially suitable for 
the vermicomposting. Lampito mauritii is 
earthworm species of this group. 

3) Endogeics : These feed on organically rich soil and make horizontal 
burrowing. The earthworms of this group live in deep soil sub-surface. 
They are soil formers. Not suitable for the vermicomposting. 
Octochaetona thurstoni belongs to this group. Mix species culture of 
earthworms is recommended for best result in vermicomposting. 

2.13 CHARACTERISTICS OF VERMICOMPOST 

2.13.1 Chemical 
Characteristics1 Nutrient Percentage 
EC (electrical conductivity) 28.14 
OC (Organic carbon) 11.03 
Nitrogen 7.37 
Phosphorus 0.37 
Carbon 4.58 
Potassium 0.4 
Magnesium 0.38 
Zinc 0.16 
Iron 0.38 
copper 0.025 

Enzymes (phosphatase), vitamins, antibiotics, PGRs (GA3, IAA,cytokinin- in traces 



2.13.2 Physical 

1) Porous, having particle size of 0.2-2.2mm. 

2) Dark brown in colour. 

3) . Odour less. 

4) High CEC 9cation Exchange capacity). 

Composting and Manuring 

5) High water retention capacity. 

Advantages of Vermicomposting 
Vermicompost is an ecofriendly natural fertilizer prepared from 
biodegradable organic wastes and is free from chemical inputs. 

It does not have any adverse effect on soil, plant and environment. 

e It improves soil aeration, texture and tilth thereby reducing soil compaction. 

It improves water retention capacity of soil because of its high organic matter 
content. 

It promotes better root growth and nutrient absorption. 

It improves nutrient status of soil-both macro-nutrients and micro-nutrients. 

2.14 VERMICOMPOST PREPARATION 

The detailed methodology for preparing the Vermicompost shall be described in 
the practical manual. The Windrow Method is the best method for the 
commercial Vermicompost preparation. The windrows are prepared on a 
cemented floor and a shade is provided over it to protect against the sunshine. 

Check Your Progress Exercise 2 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

1) What do you mean by Anecics species of earthworms and why these are 
not suitable for vermicomposting? 



Soil Fertility and Nutrient 2) Enumerate the advantages of vermicomposting? 
Management 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

3) What are the concentrated organic manures, elaborate? 

4) What is liquid manure; are they more suitable in comparison to that of 
solid organic manures, explain? 

2.15 ADVANTAGES OF MANURES AND COMPOST 

Most plant nutrients in compost are in an organic form. Although compost is not 
high in nitrogen, phosphorous, or potassium, (about 2% only), these nutrients 
are released slowly over a period of time. Nutrients become available to plant 
roots at a slower rate with compost compared to inorganic fertilizers. Therefore, 



the nutrients are less likely to leach out. Only a fraction of the nitrogen, CompostingandManuring 

phosphorus and potassium applied as compost is usable by the crop during the 
first year and more becoming available in the years that follow. The real benefit 
of adding compost to the soil lies in its ability to increase soil organic matter 
levels. Research studies have shown that if one inch thick layer of leaf compost 
is annually applied and incorporated into the soil over a 12 year period, the 
organic matter content increased from 5.9% to 12.6%. And water holding capacity 
of the soil went up from 1.3 inches to 1.9 inches of water per square foot of soil 
after seven years of compost applications. 

Other advantages: 

Excellent soil conditioner. 

Improve soil structure, decreases soil bulk density and increases infiltration 
rate of water. 

Increases soil buffering capacity. 

Reduces A1 (aluminum) and Fe (iron) toxicity in acid soils. 

Increases carbon dioxide in plant canopy or in plant with restricted air 
circulation. 

It supplies growth promoting substances such as hormones. 

Acts as a source of food for soil microbes and maintains microbial activity. 

Increases soil organic, humic matter contents and overall fertility. 

Reduces soil bulk density, plants manage deeper root penetration. 

Improves the Cation Exchange Capacity (CEC), which increases nutrient 
availability and reduces leaching. 

Lead to overall soil aggregate stability, which allows the soil to function at 
optimum levels and get optimum yield. 

2.16 DISADVANTAGES OF MANURES AND 
, COMPOST 
, 

There is not any disadvantage in using the composts but it may cause detrimental 

r effects if not produced and used correctly. For example: 

Addition of raw organic materials could invite termites. 
P 
i Disease organisms may remain active in the organic matter. 

1 2.17 ORGANIC MANURE (OTHER THAN 
COMPOSTS) 

2.17.1 Farm Yard Manure (FYM) 

The Farm Yard Manure (farmyard manure, cattle manure) consist of a mixture 
of cattle dung, urine, bedding materials and unutilized cattle feed. These materials 
are collected and placed in a trench of 6 m long, 2 m wide and 1 m deep. The 

, trench may be divided in 1 m sections. When each section is filled up to a height 
of about 0.5 m above ground level, the top of the heap is rounded off to the 

I 

t 



Soil Fertility an* Nutrient shape of a dome and plastered with earth and cow dung slurry. Five to six buckets 
Management of water may be sprinkled before plastering to ensure sufficient moisture. The 

plastering will save nitrogen and moistur:: and prevent fly nuisance. The pit 
should be protected from rain. Within 4 to 5 months, manure will be ready for 
use. Well rotten manure will contain 0.5 % nitrogen, 0.25 % phosphorus and 0.5 
% potash. The farmers' practice of storing dung and litter in exposed heaps 
above ground is defective and leads to loss of manurial ingredients, such as 
nitrogen. Such losses are prevented by the pit method. 

2.17.2 Gobar Gas Slurry 

As we know, that use of cattle dung as a source of fuel without losing its manurial 
value is the basic objective of a Gobar Gas plants. Its gas is used as a source of 
energy and slurry can be used as manure. The anaerobic digestion of cattle dung 
and litter in the Gobar Gas plant yields a combustible gas (a mixture of methane 
and acetylene) useful for lighting and cooking purposes as well as good quality 
manure containing 1.99 % nitrogen, 0.76 % phosphorus along with a C: N ratio 
of 23: 1 (Gaur et al., 1990). 

A sketch of Gobar gas plants is shown below: . 

B Counter Poise Weight 
C Supporting Wire 
D Iron Pulleys 
E Feeding Pipe 
F Pver-Flow Channel 
G Feeding Pipe 
H Casholder 
i Suporting Pipes 
J GI. Pipe 
N Condensed Water Trap Pit 
P Fermention Well 
R Ledge 
S Wheel Cock 
T GI. Bend with Wheel Cock 
V Hose Pipe 
W Spent Slurry Receiving Pit 

Source: Z.A.R.Z., New Delhi, Information Leaflet, 1962 
Fig.2.4: Gobar gas plant 

2.17.3 Poultry Manure 

Poultry dropping can be transformed into potent organic manure in the deep 
litter built up system. All that is required is to raise the birds on litter of chopped 
up straw, leaves or saw dust, turned over once a week. Deep litter is built up 
from the bacterial breakdown of litter material and droppings from the birds. 
Bacteria get to work in the mixture and a year later the manure is ready for use. 
One ton of manure can be produced by keeping 33 to 40 birds over a year time 
span. Ready poultry manures contains 3 % nitrogen, 2 % phosphorus and 2 % 
potash along with other trace elements and growth hormones. The nitrogen in 
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Therefore, it should not be applied to the crops much in advance as we apply 
the FYM. 

2.17.4 Green Manure 

Green manuring may be defined "as a practice of turning green plants tissues 
grown in the field or taken from outside for improving the structure as well as 
fertility of the soil". There are two type of green manure. 

Green manuring in situ: When green manuring crops are gown in the field 
b and buried in the same field is known as green manuring in situ. Commonly 

grown crops for green manure are Dhaincha (Sesbania aculeata), sunnhemp 

1 (Crotolaria juncea) and guar (Cyamopsis tetragonoloba), mung (Vigna radiata), 
cowpea (Vigna sinensis). The practice of green manure is adopted in various 
parts of India according to soil and climatic conditi'ons. 

Green leaf manuring (ex situ): Tender green leaves and twigs are collected 
from shrubs and trees grown on waste lands and bunds. These green materials 
are spread on the field and kcorporated in to the soil. The commonly grown 
shrub is Glyricidia (Glyricidia malulata) and karanj tree (Pongamia pinnata) 
etc. 

The growing of green manure is ideal during the monsoon season. The desired 
crop is grown and turned into the soil at the flowering stage. The vegetative 
mass should be succulent by nature. Before sowing of the crop, the green biomass 
should be fully decomposed. 

Effect of Green Manuring on the Soil 

Supply nutrients particularly nitrogen to the crops. 

Improves soil health. 

Improves soil organic matter content. 

Improves microbial activities in the soil. 

Since only leguminous plants are preferred, it adds more nitrogen. 

? 
An Ideal Green Manure Crop should Posses the Following Traits: 

Show early establishment and high seedling vigor. 

Tolerant to drought, shade, flood and adverse temperature. 

Possesses early onset of N fixation and its efficient sustenance. 

Have an ability to accumulate large bio mass and nitrogen in 4-6 weeks. 

Leguminous plants are largely used as green manure due to their symbiotic 
N fixing capacity, some non-leguminous plants are also used if they are 
locally available. 

Easy to incorporate in the soil. 

Quickly decomposable. 
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The concentrated organic manures are the byproducts of the animal and plant 
industries. They are organic in nature and contain higher amount of primary 
plant nutrients compared to bulky organic manures. Common concentrated 
manures are oilcakes, blood, meat and fish meal etc. They are also known as 
organic fertilizers. 

2.18.1 Oil Cakes 

You know that cakes are obtained after extraction of oil. Some cakes are edible 
such as groundnut, sesame and mustard cakes, often used for cattle feed, which 
are normally not used for manuring. The non-edible cakes like mahua (Madhuca 
indica), karanj, neem, castor and jatropha (Jatropha curcas ) are not suitable for 
cattle feed due to the presence of some toxic substances. These non-edible cakes 
can be used as manure. The oil cakes are fast mineralizing manures; even then 
they should be applied well before the crop is seeded. The nutrients content of 
various oil cakes are given in the Table 2.3 

Table 2.3: Average Nutrient Content of Oil Cakes 

Materials Nitrogen Phosphate Potash 
N (%I P,O,(%) &O(%) 

a) Non Edible Oil Cakes 

1) Castor cakes 5.5-5.8 1.8-1.9 1.0-101 

2) Mahua cakes 2.5-2.6 0.8-0.9 1.8-1.9 

3) Karanj cake 3.9-4.0 0.9- 1 .O 1.3-1.4 

4) Neemcake 5.2-5.3 1.0-1.1 1.4-1.5 

5) Safflowercake 4.8-1.9 1.4- 1.5 1.2-1.3 

b) Edible Cakes 

6) Cotton seed cakes (decorticated) 6.4-6.5 2.8-2.9 2.1-2.2 

7) Cotton seed cakes (un-decorticated) 3.9-4.0 1.8-1.9 1.6-1.7 

8) Groundnut cake 7.0-7.2 1.5-1.6 1.3-1.4 

9) Linseed cake 5.5-5.6 1.4-1.5 1.2- 1.3 

10) Niger cake 4.7-4.8 1.8-1.9 1.3-1.4 

11) Rapeseed cake 5.1-5.2 1.8- 1.9 1.1-1.3 

12) Sesame or ti1 cake 6.2-6.3 2.0-2.1 1.2-1.3 

13) Jatropha 4.4 2.09 1.68 

(Handbook on Fertilizer Usage 1986) 

2.18.2 Meal Group Manures 

Meal group of manures are horn meal, blood meal, bone meal, hoof meal, fish 
meal, meat meal etc. Bone meal is prepared by treating crushed animal bones 
with steam, dried and powdered. It is a good source of phosphorous. Horn and 
hoof meals are prepared by grinding them after roasting and drying properly. 



Blood meals are prepared by evaporating its water to dryness. When completely CornPosting and Manuring 

dried, it is powdered and bagged. Fish meals are prepared by drying and powering 
the fish. The average nutrient content of these manures are given in table 2.4. 

Table 2.4: Nutrient Content of Meal Group Manure 

Handbook on Fertilizer Usage (F.A.Z., New Delhi). 

Materials 

Dried blood 

Fish manure 

Bird guano 

Hoof and horn meal 

Activated sludge 

Settled sludge 

2.19 LIQUID MANURES 

Liquid manures are prepared for direct use on the plant as foliar application. They 
are required in less quantity in comparison to that of solid manures. The efficacy 
of these liquid manures is more as the plant can absorb them directly from the 
leaves. It has been observed in various experiments that plants absorb nutrients 
20 times faster through leaves compared to the roots. Liquid manures can also be 
used to mitigate the nutrient deficiencies in standing crops. Sometime the adverse 
soil physiographic conditions also encourage application of liquid manures. 

Nitrogen (N %) 

10.0-12.0 

4.0-10.0 

7.0-8.0 

14.0 

5.0-6.5 

2.0-2.5 

2.19.1 Liquid Farm Yard Manure 

Phosphate (P,O, %) Potash (K,O %) 

1 .O-1.5 0.6-0.8 

3.0-9.0 0.3-1.5 

11.0-14.0 2.0-3.0 

1 .O - 

3.0-3.5 0.5-0.7 

1 .O- 1.2 0.4-0.5 

The liquid farm yard manure can be easily made and applied as foliar application. 

Five to seven kilos of cow dung along with equal quantity of green leaves of 
leguminous plants are filled in a gunny bag and immersed in a drum containing 
fresh water. The water of the container is to be stirred for five minutes every 
day. After a period of 20 to 25 days liquid manure is ready for spraying on the 
plants. Remove gunny bag from the drum and add 200 to 250 g of molasses. The 
addition of molasses increases the adhesiveness hence improves the efficacy. 
The content is diluted with equal amount of water before application. 

Fig. 2.5: Preparation of liquid Farm Yard manure 
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Management 

Vermiwash is the liquid fertilizer collected after the passage of water through a 
column filled with worm (earthworm). The vermiwash is prepared by putting 
the isolated earthworms from composts and subsequent washing of them. While , 

washing, the wash water is collected in a storage structure. This wash water is 
called vermiwash. The vermiwash contains the body stickers, enzymes and other 
secretions of earthworm. The vermiwash is a very good foliar spray. Detailed 
methodology to prepare the vermiwash shall be dealt in the practical manual. 

Table 2.5: Characteristics of Vermiwash 

PH 7.48 + 0.03 

Electro conductivity dSIm 0.25 -+ 0.03 

Organic Carbon % 0.008 0.001 

Total Kjeldhal Nitrogen 5% 0.01+0.005 

Available Phosphate % 1.69 -r- 0.05 

Potassium (ppm) 25 -r- 2 

Sodium (ppm) 8 ?  1 

Calcium (ppm) 3*1 

Copper (ppm) 0.01 & 0.001 

Ferrous (ppm) 0.06 & 0.001 

Magnesium (ppm) 158.44 -+ 23.42 

Manganese (ppm) 0.58 2 0.040 

Zinc (ppm) 0.02 2 0.001 

Total Heterotrophs (CFU/ml) 1.79 x 103 

Nitrosomonas (CWIml) 1.01 x 103 

Nitrobacter (CFUIml) 1.12 x 103 

Total Fungi (CFUIml) 1.46 x 103 

Eco-science Research Foundation, Chennai 

2.20 LET US SUM UP 
We have seen .in this Unit that composting and manuring helps to improve the 
soil fertility under organic farming. The organic residues are decomposed 
adopting a number of techniques. Several forms of organic manure are available, 
which can safely.be applied in organic farming. Vennicomposting is an ideal 
method for compost production. The vermicomposting has been found most 
suitable technique of compost production. Other organic manures like oil cakes, 
poultry manures, blood meal, green manures etc. may also be used in organic 
farming. The NPOP document contains lists of permitted and no-permitted 
matters for compost production and utilization in organic farming. The students 
may be able to learn different dimensions of composting and manuring with the 
help of this Unit. 
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2.21 KEY WORDS 
Aerobic : Conditions with oxygen gas as a part of the 

environment. 

Anaerobic : An organisms that survives in the absence of air 
or molecular oxygen. 

Bulky Organic Manures : These manures are bulky in nature and supply, 
plant nutrients in small quantities and organic 
matter in large quantities. 

Compost 

Composting 

: A mass of rotted organic matter made from waste 
or  a product obtained by the controlled 
decomposition of organic wastes, finally used 
as organic matter. 

: A biological process in which microorganism of 
both types, namely aerobic and anaerobic, 
decompose the organic matter and lower the C:N 
ratio of the refuse. The final product of 
composting is well rotten manure known as 
compost. 

Green Manuring : Any crop or plant grown and ploughed under 
when succulent to improve the soil especially 
by addition of organic matter. 

Green Leaf Manuring : This refers to turning under of green leaves and 
tender green twigs collected from shrubs and 
trees grown on bunds, waste lands and nearby 
forest areas. The common shrubs and trees useful 
for this purpose are glyricidia, sesbania, karanj 
and subabul. 

Green Manure Crop : A crop grown and ploughed down while still 
green to add dry matter and nitrogen to the soil. 

Green Manure in Situ : A practice of ploughing or turning in to the soil 
Y un decomposed green manure crops in the same 

field where the crop is grown. 

Manure : The excreta of animals dung and urine, with 
straw or other materials used as the absorbent. 
The decomposed manure is called farmyard 
manure or farm manure or barn yard manure. 
The average composition of well rotted FYM is 
0.5 % nitrogen 0.3 % P20, and 0.5 % K20. 

Residual Effect of : This refers to the residual beneficial effect of 
Manure application of farmyard manure on the 

succeeding crops. This beneficial effect is due 
to improvement in the physical condition of the 
soil and also due to unutilized plant nutrients. It 
is estimated that only one third of nitrogen 
present in FYM is utilized by the first crop. 
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Sludge 

Soil Fertility 

Soil Productivity 

Similarly about two third of the phosphate is 
effective but most of the potash is available for 
the first crop. 

: The solid potion of sewage. The sludge is 
obtained by treating sewage by different 
methods. Accordingly, sludge of different types 
is formed. Various types of sludge are settled 
sludge, digested sludge, activated sludge, 
digested activated sludge and chemically 
precipitated sludge. On an average, sludge 
contains 1.5 to 3.5 % nitrogen, 0.75 to 4.0 % 
phosphorus and 0.3 to 0.6 % potash. 

: It is the inherent capacity of a soil to supply 
nutrients to plants in adequate amount and in 
suitable proportion. 

: It is the present capacity of a soil to produce crop 
yield under a defined set of management 
practices. It is measured in terms of the yield in 
relation to the input of production factors. 

Vermicompost : The biological degradation and stabilization of 
organic wastes by earthworms and 
microorganism is termed vermicomposting. 

Humus : The well decomposed, more of less stable part 
of the organic matter of the soil. 
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2.23 MODEL ANSWERS 

Check Your Progress Exercise 1 

1) Composting is a process adopted decomposition of organic residues to 
generate a product called compost. The composting involves microbial 
and chemical degradations of organic residues. After proper composting, 
the compost is stable, earthy and odour less. 

2) The compost is prepared adopting a number of techniques as described 
in this Unit. These techniques are like Indore Method, Bangalore Method, 
NADEP Method, vermicomposting etc. And any technique may be used 
to decompose the organic residues on farm. There are some other 
techniques which are not prevalent in India like Indore Process of USA, 
Beccari method etc. but are other potential methods of decomposing the 
organic residues. 

3) During microbial action on high C N ratio, the microbes start taking up 
available nitrogen in the soil for their maintenance. As we know that to 
perform action, we need energy. In the same line, the microbes while in 
action of decomposition, take up the nitrogen available after decomposition 
and also from soil (available form). This way the plants are starved and 
a temporary deficiency of nitrogen exit. 

4) Vermicomposting is a technique of producing compost with the help of 
earthworms. The earthworms are spread over the beddings (which consist 
of different organic residues). The worms eat the organic matter and 
excrete in the form of small pellets known as Vermicast. This is also 
called Vermicompost. The vermicompost is rich in nutrient content and 
is more favourable for application in organic crop raising (organic 
farming). 

Check Your Progress Exercise 2 

1) These are sub-surface dwellers, makes vertical burrow, feeding extensively 
on litter, animal waste, and other organic residue, help in soil aeration 
and improvement. They are partially suitable for the vermicomposting. 
hmpito mauritii is earthworm species of this group. They are less 
suitable for vermicomposting because they have tendency of going down 
and down, away from light. 



Soil Fertility and Nutrient 2)  Vennicompost is rich in all essential plant nutrients. Provides excellent 
Management effect on overall plant growth. It also encourages the growth of new 

shootsfleaves and improves the quality and shelf life of the produce. The 
product obtained after application of Verrnicompost has been found tastier 
in comparison to that or products obtained after application of inorganic 
fertilizers. 

3) The concentrated organic manures are organic in nature and contain 
higher percentage of essential plant nutrients such as nitrogen, phosphorus 
and potash than other organic manures. These concentrated organic 
manures are slow releasing in nature as they undergo decomposition 
after application. Commonly used concentrated organic manures consists 
of oil cakes and meal group manures. 

4) Liquid manures are prepared for the direct use on the plant as foliar 
application. They are required in less quantity in comparison to that of 
solid manures. The efficacy of these liquid manures is more as the plant 
can absorb them directly from the leaves. It has been observed in various 
experiments that plants absorb nutrients 20 times faster through leaves 
compared to the roots. Liquid manures can also be used to mitigate the 
nutrient deficiencies in standing crops. Sometime the adverse soil 
physiographic conditions also encourage application of liquid manures. 
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3.0 OBJECTIVES 

After going through this Unit, you will be able to: 

learn biofertilizers and their characteristics; 

understand the prospects and difficulties of biofertilizers; and 

select a low cost, suitable and efficient bio-fertilizer for your organic farming. 

3.1 INTRODUCTION 

Generally, agricultural land gets impoverished after long term cultivation, if not 
supplemented properly with inputs. To supplement the soil nutrient content under 
conventional farming system, we need to apply high doses of agrochemicals, 
which in turn pollute the ecosystem. Therefore, in order to make agriculture 
sustainable, it is necessary to implement a balanced and responsible use of organic 
agriculture. The principles of organic farming also outline the similar concepts 
where the soil health and biodiversity is built up to sustain the plant growth in 
longer term. 



Soil Fertility and Nutrient Biofertilizer~ have important roles to play in improving the nutrient supplies 
Management and their availability in crop husbandry. Among all the biofertilizer, Rhizobium 

is the maximum researched bio-fertilizer. The nutrients fixed by the soil microbes 
are more effective than outside application. It has been estimated that nearly 
80,000 tonnes of nitrogen is available over an area of one hectare land (as we 
know that atmospheric air contains 78% nitrogen). The biofertilizers trap some 
amount of this nitrogen and fix in the soil which benefits the plant. Since 
biofertilizer consist of many beneficial microbes, the nutrients availability in 
soil is improved after their application due to many dimensions. 

Use of biofertilizers in crop production is another factor to help build up soil 
biological properties under organic farming besides other organic manure 
applications. Bio-fertilizers include selective 
organisms like bacteria, fungi and algae. These 
are capable of fixing atmospheric nitrogen and 
solublization of native and added nutrients (for 
example : phosphorus) in the soil and turn 
them into available forms to plants. They are 
ecofriendly, cost effective and renewable 
source of plant nutrients. They can play a vital 
role in maintaining long term soil fertility and 
sustainability. The bio fertilizers are important 
to ensure a healthy future for the generations 
to come. - - - - - - - - . 

Sample of Biofertilizer Containers 

What is Biofertilizer? 

The name itself is self explanatory. Biofertilizer is a ready-to-use live formulation 
of such beneficial microorganisms which on application to seed, root or soil, 
mobilize the availability of nutrients by their biological activity. They help build 
up the soil micro-flora and there by the soil health. As we know, organic farming 
excludes the use of any chemical. Use of bio-fertilizer is recommended for 
improving the soil fertility in organic farmings. 

A simple form of classification of biofertilizers is given below: 

I )  For Nitrogen 

Rhizobium for legume crops. 

Azotobacter l Azospirillum for non legume crops. 

Acetobacter for sugarcane only. 

Blue -Green Algae (BGA) and Azolla for low land paddy. 

2 )  For Phosphorous 

Phosphatika for all crops to be applied with Rhizobium, Azotobacter, 
~zos~i r i l lum 'and Acetobacter. 

VAM(Vesicu1ar-arbuscular mycorrhiza). 

3) For Enriched Compost 

Cellulolytic fungal culture. 

Phosphotika and Azotobacter culture. 



Apart from these common sources of biofertilizers, some newly identified 
microorganisms for nitrogen fixation are also in use such as Azorhizobium 
caulinodans. It is being used successfully in rice and maize. Acetobacter are 
another new strain of biofertilizer being used in sugarcane. Furthermore, 
Sinorhizobium can be used for nodulating the soybean crop. Microbes like 
Thiobacillus thiooxidans are known for sulphur and iron oxidization. 

Plants have developed a number of relationships with bacteria, fungi and algae 
over the time. The most common of which are with Rhizoium, Azotobactor, 
Azospirillum, Azolla (blue green algae association), mycorrhiza and phosphate 
solublizing bacteria. Some examples of which are illustrated in the Table 3.1. 

Table 3.1: Common Microorganisms Used as Bio-fertilizers 

Verma and Bhatkzhrya (1990) 

Contributing Plant Microorganisms Suitable Crops 
Nutrients 

Nitrogen 1. Symbiotic 

a) Rhizobium (with legume) Pulse legume: Gram, pea, 
and its other groups. lentil, arhar, green gram, 

black gram. 

Oil, legume: Groundnut, 
soybean. 

Fodder legume : Berseem 
and Lucerne 

b) Azola (Fern- Anabaena Rice 
azollae symbiosis) 

2. Associative symbiosis Rice, sugarcane, finger 
(Azospirillum) millet, maize 

3. Non-symbiotic 

a) Heterotrophs (e.g. Vegetable crops, wheat, 
Azotobactor) rice and other commercial 

crops. 

b) Photo autotrophs (e.g. Rice 
Blue green algae) 

Phosphorus 1. Phosphate solubulizing For all crops 
and mineralizes 

a) Fungi:Aspergillus, 
Penicillium 

b) Bacteria:Bacillus, 
Pseudomonas 

2. Phosphate absorber For all crops 
(root fungus symbiosis) 

VAM(vesicu1ar Arbuscular 
Mycorrhiza) 

. a) Ecto-mycorrhizae: 
Pisolithus, Rhizopogon 

b) Endo-mycorrhizae: 
Glomus, Gigaspora 

Bio-Fertilizers 
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Management TYPES OF BIOFERTILIZERS AND THEIR 

DESCRIPTION 

3.2.1 Nitrogen Fixing Biofertilizers 

The nitrogen fixing bacteria work under two conditions, symbiotically and as 
free living bacteria (non-symbiotic). The symbiotic bacteria make an association 
with crop plants through forming nodules in their roots. The free living bacteria 
do not form any association but live freely and fix atmospheric nitrogen. 

Now let us examine the features of these microbes in details. 

3.2.1.1 Rhizobium 

This is the most common biofertilizer as stated earlier. Rhizobium lives in the 
root hairs of the legumes by forming nodules. First time, Beijirinck from Holland 
isolated this bacterium from nodules of a legume in 1888. Later o;, the bacterium 
was reported in Bergey's Manual of Determinative Bacteriology under the genus 
Rhizobium. The name Rhizobium was established by Frank in 1889. This genus 
has seven distinct species based on "Cross Inoculation Group Concept". More 
than twenty cross-inoculations groups have been established so far. Out of this, 
only seven are prominent as listed in Table 3.2. 

A new classification has been established for Rhizobium. That is 'slow growing 
rhizobia' known as Bradyrhizobium and the other group is 'fast growing 
rhizobia' called Rhizobium. Still this classification is discretely not 
distinguishable because the bacteria of one group may infect to another group. 
This is called "the principle of cross inoculation" which relies on the assumption 
that legumes within a particular infection group may be nodulated by another 
species of nodule forming bacteria. 

Table 3.2 : Rhizobium Cross Inoculation Groups 
- - - - - - - - - - 

Rhizobium Spp. Cross Inoculation Grouping Legume vpes  

R. leguminosaruin Pea group Pisum, Visia, Lens 

R. phaseoli Bean group Phaseolus 

R. trifolii Clover group Trifolium 

R. meliloti Alfalfa group Melilotus, Medicago, 
Trigonella 

R. lupine Lupine group Lupinus, Orinthopus 

R. japonicum Soybean group Glycine 

Rhizobium spp. Cowpea group Vigna, Arachis 

Rhizobium - Legume Symbiosis 

You know, rhizobia are soil bacteria. They have an ability to fix atmospheric 
nitrogen. They make a symbiotic association with legumes and some nm-legumes 
like Parasponia. Rhizobium bacteria enter into the roots through root hairs. They 
release certain.stimulatory root exudates and form nodules (as shown in Figure 
below). Inside the root, rhizobia invade expanded cells of cortex, and then 
differentiate into nitrogen-fming "bacteroids". Neither the plant nor the bacteria 



can fix nitrogen when live separately. The nodules filled with pink sap 
(leghaemoglobin pigment) are called the effective nodules. This pigment 
maintains the rhythm of oxygen supply to the bacteria and helps the activity of 
nitrogenase enzyme. The nitrogenase is responsible for reduction of nitrogen to 
ammonia in the process of nitrogen fixation. This bacterium is classified into 
two genera, Rhizobium and Bradyrhizobium. The details of their species have 
given in the (Table 3.3). 

Bfo-Fertilizers 

The amount of atmospheric nitrogen fixed varies with the strains of rhizobium, 
plant species and environmental factors. You may like to see the Table 3.4 in this 
regard. 

Table 3.3: Classification of Rhizobium Biofertilizers 

Rhizobium Species Principal Plant Inoculated I 
Rhizobium leguminosarum 

I 

I Biovar phaseoli I Phaseolus (Bean) I 
Biovar viceae Vicea (Vetch) 

I 

Biovar trifolii I Trifolium (Berseem) 
I I I Rhizobium meliloti Melilotus (Senji) 

I Trigonella (Fenugreek) 1 I Medicago (Lucerne) 
I I 

Rhizobium loti 

Bradyrhizobium japonicum I Glycine (Soybean) 
I I .I Bradyrhizobium species Lupinus (Lupin) 

Vigna (Cowpea) 

Cicer (Gram) - 
Jordon (1 984) 

Root nodulation in soybean 



Soil Fertility and Nutrient Table 3.4: Symbiotic Nnitrogen Fixation by Plants 

TropicaYsub tropical 

Cowpea 

Pigeon pea 

Green gram 

Soybean 

Groundnut 

Clover 

Stylosanthes 

Lentil 

88-1 14 

Cluster bean 

Temperate 

Broad bean 

Garden pea 

Lupin 

Lucerne 

Chickpea 

Fenugreek 

Non - legumes 

Casuarina 

Alnus 

Legumes 

Recently two more genera have been included in the family Rhizobiaceae. They 
are Sinorhizobium and Azorhizobium which are nodulating the Soybean and 
Dhaincha (Sesbania), respectively. Azorhizobium caulinodans were isolated from 
the stem nodules of Sesbania rostrata. This could also colonise and produce 
nodules in rice roots. Maize has also been found to be responsive to A. 
caulinodans. It is also capable of high nitrogen fixation in the free living state. 

Kg/ha 

Methods of Application of Rhizobium Inoculants 

I 

The seed treatment has been found to be the suitable method of Rhizobium 
inoculation. Some adhesive is used to make proper contact between seeds and 
inoculants (bacteria). About 900 g soil base culture is sufficient to inoculate the 
seeds for one hectare area in case of legumes. A 10 % jaggery (gur) solution is 
used as sticker for Rhizobium cells to seed. First the solution is spread over the 
seeds and mixed to build up a thin coat over the seeds. After ascertaining the 
proper coating of slurry over the seeds, the inoculant is sprinkled over the seeds 
and the content is again mixed thoroughly. Then content is dried in the shade by 
spreading thinly on a polythene sheet at least for overnight. 



3.2.1.2 Blue Green Algae (BGA) 

This is another important class of biofertilizer.The Blue-green algae are small 
organisms and can be seen under 
the microscope as a single cell or 
large accumulation of cells 
(colonies) or strings of cells 
(trichomes). Some accumulations 
may be so large that they are easily 
seen with the naked eye. Blue- 
green algae are also known by 
different nomenclature such as, 
cyanophytes, cyanobacteria and 
most recently cyanoprokaryotes. 
They have a similar external 
appearance to that of algae and 

Azolla growing in a pond 

their requirements for light, nutrients and carbon dioxide are also similar. Certain 
types of blue-green algae have tiny gas vesicles in their cells, which regulate 
them to float to the water surface or sink to the bottom in response to the changing 
of light and nutrient availability. 

The Blue-Green Alga (Anabaena azollae) forms a symbiotic relationship 
with Azolla (aquatic fern) and fixes atmospheric nitrogen. BGA is associated 
with the Azolla occurring in a ventral pore in the dorsal lobe of each 
vegetative leaf. The endophyte fixes atmospheric nitrogen and resides inside 
the tissue of the water fern. ~ndividuail~, BGA and Azolla can also be 
used in paddy fields. BGA are capable of performing photosynthetic activity 
as well as fix the atmospheric nitrogen in flooded rice ecosystem. Azolla 
is a fast growing water fern and can double its weight within a week. 
Azolla is rich organic manure also. It mineralizes the soil nitrogen rapidly 
which is made available to the crop in a very short period. Nitrogen 
release from Azolla is slow but steady, without leaching losses. It also 
serves as a protein rich feed to fish and poultry. They use energy derived 
from photosynthesis to fix nitrogen, hence, called Autotrophs. They are 
free living organisms. In addition to fix atmospheric nitrogen, BGA also 
synthesises and liberate some growth promoting substances viz., auxin and 
amino compounds which stimulate the growth of rice plants. Algae can be 
multiplied in the paddy field by broadcasting the inoculatant at the rate of 
about 10 kg algal cultureska after one week of transplanting. 

3.2.1.3 Azospirillum 

This is a free living or non -symbiotic bacteria (does not form nodules but makes 
association by living in the rhizosphere). Azospirillum species establish an 
association with many plants particularly with C, plants such as maize, sorghum, 
sugarcane, etc. It is the most common organism and can form associative 
symbiosis on a large variety of plants. Beijerinck in 1925 reported a nitrogen 
fixing bacterium under the name of Spirillum lipoferum.  and et al., (1978) 
later on renamed this organism as Azospirillum (Nitrogen fixing Spirillum). 
Azospirillum is recognized as a dominant soil microbe. 

Bio-Fertilizers 



Soil Fertility and Nutrient Azospirillurn also forms a close associative symbiosis with the higher plants. 
Management The bacteria live on root surface, sometimes also penetrates into the root tissues 

but do not produce any visible nodule or out growth on the root tissue. They fix 
nitrogen from 10 to 40 kglha. The Azospirillum inoculation helps better vegetative 
growth of the plants, saving nitrogenous fertilizers by 25-30%. So far only four 
species of Azospirillum have been identified. They are A. lipoferum, A. brasilense, 
A. amazonense, A. iraquense. In Indian soils A. brasilense and A. lipoferum are 
very common. 

Inoculation with Azospirillum have resulted enhanced yields of different vegetable 
crops. Subbiah (1994) reported an increase in the nutrient content and yield of 
chilly and Bellary onion when Azospirillum is applied @ 2kgIha (Sharma, A.K. 
2001). 

.. 
3.2.1.4 Azotobactor 

Azotobactor is a heterotrophic free living nitrogen fixing bacteria present in 
alkaline and neutral soils. Azotobactor chrococcum is the most commonly 
occurring species in arable soils of India. Apart from its ability to fix'atm~s~heric 
nitrogen in soils, it can also synthesize growth promoting substances viz., auxins, 
and gibberellins and also to some extent the vitamins. Many strains of Azotobactor 
also exhibit fungicidal properties against certain species of fungus. Response of 
Azotobactor has been seen in rice, maize, cotton, sugarcane, pearl millet, 
vegetable and some plantation crops. Its population is very low in uncultivated 
lands. Presence of organic matter in the soil promotes its multiplication and 
nitrogen fixing capacity. 

Field experiments carried out on Azotobacter indicated that this is suitable when 
inoculated with seed or seedling of crop plants like onion, brinjal, tomato and 
cabbage under different ago-climatic conditions. Azotobacter inoculation curtails 
the requirement of nitrogenous fertilizers by 10 to 20% under normal field 
conditions. 

Features of Azotobactor 

Azotobacter contributes to the moderate benefits. 

Azotobacter is heaviest breathing organism and requires a large amount of 
organic carbon for its growth. 

It is poor competitor for nutrients in soil. 

It can benefit crops by Nitrogen fixation, release of growth promoting 
substances, and fungicidic substances. 

Azotobacter is less effective in soils with poor organic matter content. 

It improves seed germination and plant growth. 

It thrives even in alkali soils. 

3.2.1.5 Acetobactor 

Acetobactor diazotrophicus is a newly discovered nitrogen fixing bacteria 
associated with sugarcane crop. This bacterium belongs to the alpha group of 
proteobacteria. It was isolated from leaf, root, bud and stem samples of sugarcane. 



Acetobator is located in apoplastic fluid of sugarcane stem and to some extent in 
xylem vessels. It is an acid and high salt tolerant and sucrose loving bacteria 
which can fix up to 200 kg nitrogen per hectare. Under field condition, the yield 
of sugarcane increased after its inoculation. Productions of auxins and antibiotic 
type substance have also been notice after its application. 

Bio-Fertilizers 

3.2.1.6 Frankia 

Frankia is actinomycetes which also fixes atmospheric nitrogen. It forms a 
symbiotic association by forming root nodules in some non-leguminous trees 
such as Casuarina and Alnus. The wasteland soil fertility can be improved by 
growing Casuarina. Frankia makes casuarina tree suitable for agro-forestry 
system in nitrogen deficient soils. In the beginning of nodulation, Frankia occurs 
as small lateral swelling on roots and then develops into new lobes at their apices 
and form cluster coralloid structure. Its inoculation enhances growth, nodulation, 
nitrogenase activity of nodule and nodule dry weight of Casuarina and Alnus 
plants. 

Check Your Progress Exercist! 1 
Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

1) What are Biofertilizers and what are its different types? 

..................................................................................................................... 

2) How legumes help in nitrogen fixation and benefit other plants? 



Soil Fertility and Nutrient 3) Describe the role of BGA in paddy cultivation. 
Management 

3.2.2 Phosphorus Solubilising Microorganisms (PSM) 

As we know, after nitrogen, the phosphorus is another important primary nutrient 
for the plants. Only 15 to 20 per cent of applied phosphorus is recovered by the 
crops and remaining get fixed in the soil. The fixed form does not contribute to 
the available phosphorous content in the soil. A group of heterotrophic 
microorganisms solubilize this fixed phosphorous by producing organic acids 
and enzymes and make them available to the crops. This group of microorganism 
is called Phosphorous Solublising Microorganisms (PS<M). The group includes 
various species of Bacillus, Aspergillus, Penicillium and Trichoderma. When 
applied at rock phosphate these organisms solubilize the fixed soil phosphorus 
and release the citrate and water soluble phosphorus. The microorganisms also 
help mineralizing organic phosphate compounds present in the organic wastes. 
While composting, they can be used to hasten composting process when 
thermophilic phase is over. The use of bacteria in neutral to alkaline and fungus 
in acid soils improve the efficacy of applied soil phosphorus. Also the fixation 
of phosphorous is prevented. As we know, vesicular arbuscular mycorrhiza is a 
fungus which help in diverse ways to benefit the crop plants under natural 
conditions. Now let us examine the features of this microbe in detail. 

3.2.2.1 Vesicular Arbuscular Mycorrhiza (VAM) 

You know, this is the most fascinating class of fungi giving benefit to plants. 
The term mycorrhiza was taken from Greek language meaning 'fungus root'. 
This term was coined by Frank in 1885. As indicated above, the mycorrhiza is 
a mutualistic association between fungal mycelia and plant roots. VAM is an 
endotrophic (live inside) mycorrhiza formed by aseptated phycomycetous fungi. 
They are associated as an obligate qmbiont with majority of crops growing 
under broad ecological range. Many leguminous and Craminae family plants 
are highly susceptible to VAM colonization. VAM help in nutrient transfer mainly 
of phosphorus, zinc and sulfur. They also mobilize different nutrients like 
Cu(copper), K(potassium), Al(aluminum), Mn(manganese), Fe (iron)and Mg 
(magnesium) from the soil to the plant roots. They penetrate into root cortex and 
forms intracellular obligate fungal endo-symbiont. They posses vesicles (sac 
like structure) for storage of nutrients and arbuscular for funneling them into 
root system. Hyphae of VAM fungi do not solubilise the insoluble unavailable 
phosphorus but -assimilate phosphorus and other nutrients from soil for their 
own requirement. In addition, help transfer them in different forms to the host 
roots. It also improves water absorption by the roots. 



There are two main recognized groups of mycorrhiza (i) Ecto-mycorrhiza (ii) 
Endo-mycorrhiza. In the ecto-mycorrhiza, the hyphae form a cover both outside 
and within the root in the intercellular spaces of epidermis and cortex. Trees are 
commonly infected with ectomycorrhiza, where as endomycorrhiza have three 
sub group. Among these VAM are most common. They produce an internal 
network of hyphae between cortical cells which extend to the soil and absorb 
nutrients and water. VAM forms an association with many crop plants, whether 
monocot, dicot, annual or perennial crops. 

The performance of VAM enhances in low fertile soils alongwith application of 
FYM and cereal-legume crop rotations. Whereas, application of chemicals 
particularly fungicide depresses its survival. 

The culture of VAM is produced by using traditional pot culture techniques 
containing all VAM fungal structures of highly infective nature. The mass 
multiplication of particular VAM fungus depends upon the selection of host 
plant and ambient conditions. 

Mechanism of Action 
The VAM forms an association with plant roots. It penetrates in the root cortex 
and spreads around the roots of the plant. As the name indicates, they posses sac 
like structure called vesicules which stores phosphorus as phospholipids. The 
other structure called arbuscule helps bringing the distant nutrients to the vesicules 
and root. 

Actions of Mycorrhiza 

1) Enhances the feeding areas of the plant root is as the hyphae spreads around 
the roots. 

2) Mobilizes the nutrients from distantance to root. 

3 )  Stores the nutrients (sp. phosphorus). 

4) Removes the toxic chemicals (example : phenolics) which otherwise hinder 
nutrient availability. 

5 )  Provide protection against other fungi and nematodes. 

3.3 METHODS OF BIOFERTILIZER 
INOCULATION (APPLICATION) 

- ~p - - - - - - - 

The biofertilizers can be inoculated on seeds as well as in the roots of different 
crop plants under ideal conditions. They can also be applied directly to the soil. 

There are certain approaches of application of biofertilizers as described below: 

Bio-Fertilizers 
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3.3.1 Seed Inoculation 

This is the most common practice of applying biofertilizers. In this method, the 
biofertilizers are mixed with 10 per cent solution of jaggary. The slurry is then 
poured over the seeds spread on a cemented floor and mixed properly in a way 
that a thin layer is formed around the seeds. The treated seeds should be dried in 
the shade overnight and then they should be used. Generally, 750 gram of 
biofertilizer is required to treat the legume seeds for one hectare area. 

3.3.2 Root and Seedling Treatment 

The seedling roots of transplanted crops are treated for half an hour in the solution 
of biofertilizers before transplanting in the field. In this method, seedlings required 
for one acre are inoculated using 2-2.5 kg biofertilizers. ~ b r  this, in a bucket 
having adequate quantity of water is taken and biofertilizer is mixed properly. 
Roots of the seedlings are then dipped in this mixture so as to enable roots to get 
inoculum. These seedlings are then transplanted. This method has been found 
very much suitable for crops like Tomato, Rice, Onion, Cole Crops and flowers. 

3.3.3 Soil Application 

This method is mostly used for fruit crops, sugarcane, and other crops where 
localized application is needed. At the time of planting of fruit trees, 20 g of 
biofertilizer mixed with compost is to be added in the ring of one sapling. We 
may add same quantity of biofertilizer in the ring soil of the seedling after it has 
attained maturity. Sometime, the biofertilizers are also broadcasted in the soil 
but we may require four to ten times more bio fertilizers. Before broadcasting, 
the inoculants should be incubated with the desired amount of well decomposed 
granulated FYM for 24 hours. The FYM acts as food and adjuvant (carrier) for 
biofertilizers. 

3.3.4 Self Inoculation or Tubez Inoculation 

This method is exclusively suitable for application of Azotobactor. In this method, 
50 litres of water is taken in a drum and 4-5 kg of Azotobacter biofertilizer is 
added and mixed properly. Planting materials required for one acre of land are 
dipped in this mixture. Similarly, if we are treating the potato, then the tubers 
are dipped in the mixture and planting is done after drying the materials in the 
shade. 

3.4 ADVANTAGES 
There are many advantages of using the biofertilizers. They form an important 
association with other soil microbes and help in casertent nutrient supply. 
However, we may visualize some basic advantages as listed below: 

Fixes atmospheric nitrogen. 

Increase availability or uptake of nutrients through solubilization or increased 
absorption. 

Stimulate plant growth through hormonal or antibiotics action or by 
decomposing organic waste. 



They are cheap, hence, reduced cost of cultivation. 

Improves soil properties and sustaining soil fertility. 

Lead to soil enrichment. 

Are compatible with long term sustainability. 

Build up soil fertility in the long term. 

Curtails the requirement of inputs. 

They are eco-friendly and pose no damage to the environment. 

Bio-Fertilizers 

3.5 DISADVANTAGES 

As such there is no harmful impact of biofertilizers if it is used properly some 
constraints: 

Specific to the plants. 

Rhizobiurn spp. culture doesn't work well in high nitrate tolerant strains of 
soybean. 

The acceptability of biofertilizers has been rather low chiefly because they 
do not produce quick and spectacular responses. 

Require skill in production and application. 

Difficult to store. 

3.6 CONSTRAINTS IN BIOFERTILIZERS 

Biofertilizers are not popular because of many difficulties. Some of them are as 
follows : 

Inadequate popularity is due to that they can not show instant and dramatic 
response like fertilizers. 

Inadequate awareness about its use and benefits. 

Lack of promotion, extension and insufficient publicity. 

Lack of availability of quality products in time to the farmers in rural areas. 

Check Your Progress Exercise 2 
Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) Which are the biofertilizers suitable for agro-forestry system of land 
management? 

%. 

..................................................................................................................... 
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2) Describe the reasons why the Biofertilizers are not popular in our country? 

3.7 LET US SUM UP 

As we have seen in this Unit, the biofertilizers are a vital component for the soil 
fertility management in sustainable agriculture. Equally they are also suitable 
for our organic farming. Once they are established, the soil fertility can be 
maintained over the years. Almost all the essential plant nutrients can be supplied 
through biofertilizers to the crops. The microorganisms such as rhizobium, 
azotobactor, azospirillum, azorhizobium, sinorhizobium, acetobacter, frankia, 
phosphate solublizers, VAM, Azolla- Blue green algae etc., can be used as 
inoculants for many plants under various ecological and geographical systems. 
They help enhance the absorption and make available the nutrient to the plants. 
These microorganisms may be symbiotic, associated or free living in nature. 
The use of these inoculants based upon effective quality control system and 
powerful extension machinery. 

3.8 KEY WORDS 
Associative Symbiosis : Close but relatively casual interaction between two 

dissimilar organisms or biological systems. The 
association may be mutually beneficial but is not 
required for accomplishment of a particular 
function. 

Autotroph : Organisms that uses carbon dioxide as the sole 
carbon source. 

Autotrophic : Capable or producing required food substances 
from inorganic raw materials. 

Bacteria : All prokaryote that are not members of the domain 
archaea. 

Exudates : Low molecular weight metabolites that leak from 
plant roots into soil. 

Heterotrophic : Organisms dependent on exogenous organic 
source for their metabolism and growth. 

Infection : Growth of an organism within another living 
organism. 



Nitrogen fixation : Conversion of dinitrogen gas (N,) in to a combined 
form (e.g. NH,, NH,). 

Nitrogenase : Enzyme concerned with conversion of molecular 
nitrogen in to ammonia. 

Nutrient : Substance taken by a cell from its environment 
and used in catabolic or anabolic reactions. 

Facultative : Occasional, incidental; can live under different 
conditions of life. 

Obligate : Essential or necessary. 

Rhizobia : Bacteria capable of living symbiotically in roots 
of leguminous plants, from which they receive 
energy and often fix dinitrogen. 

Root nodule : Specialized structure occurring on roots, especially 
of leguminous plants, in which bacteria fix 
dinitrogen and make it available for the plants. 

Symbiosis : Living together in intimate association of two 
dissimilar organisms. The interaction between the 
organisms can be mutualistic. 

Symbiosis : Symbiosis is defined as a mutually beneficial 
relationship between two organisms. 

Azotobactor : An aerobic, non symbiotic nitrogen fixing bacteria. 

Azospirillum : Nitrogen fixing root and soil inhabiting bacterium 
in tropics. 

Bio-fertilizers : Preparations containing live or latent cells of 
efficient strains of nitrogen fixing, phosphate 
solubilizing or cellulolytic microorganisms used 
for application to seed, soil or composting areas 
with the objective of increasing the number of such 
microorganisms and accelerate those microbial 
processes which augment the availability of 
nutrients that can be easily assimilated by plants. 

Azolla : A group of aquatic ferns capable of fixing high 
level of nitrogen from atmosphere and are widely 
grown as a fertilizer crop in low land rice 
cultivaiion system. 

Blue Green Algae : A heterogeneous group of prokaryotic 
photosynthetic nitrogen fixing organisms which 
contain chlorophyll 'a'. They are obligate photo 
trophs and store cyanophycean starch. 
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3.10 MODEL ANSWERS 
Check Your Progress Exercise 1 

I) Biofertilizer is a readymade mixture of beneficial micro organism. It is 
available in different formulations in the market. After its application, it 
provides nutrients to the plants. Their mode of action varies with their types, 
plants associated and soil types. Most of the biofertilizers are used for making 
nitrogen available to the different crop plants. Their types include mainly 
nitrogen fixing and phosphorous solubilising bio-fertilizers. 

As you know, there are root nodules in the legume plants. In these nodules, 
Rhizobium lives. The Rhizobium have a capacity to assimilate the 
atmospheric nitrogen and fix it to the soil and make available to the plants 
through root exudates. The legume plants releases part of nitrogen to the 
soil. The released nitrogen helps in the nutrition for other plants. The legume 
helps in building up soil fertility by addition of poteinous residues. The 
legume residues are fast decomposing residues, adds good quantity of 
nutrients in the soil. 

3) Blue green algae or cynobacteria, as commonly known, is an important 
biofertilizer in rice ecosystem. It photosynthesises, hence, called autotrophs. 
The nitrogen fixed by BGA is about 15 kglha in a season. It forms symbiotic. 
association with the azolla, a floating fern and fixed atmospheric nitrogen. 
Reports have also indicated that it oxygenates the water impounded in the 
field. Also it excretes organic acids that render phosphorus solubilisation. 
The algal mat in paddy fields also protects loss of moisture from the soil. 

Check Your Progress Exercise 2 

1) As we know, in agro forestry we need certain group of biofertilizers which 
are appropriate for the tree species. Frankia and Azospirillum are capable 
of making association with higher plants. These microbes also posses 
adaptability under diverse soil and agro-ecological conditions. 

2) Still lack of proper awareness, availability and skill for application and 
management are the common problems associated with the publicity of 
biofertilizers. 
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1.0 OBJECTIVES 
This Unit aims at familiarizing you with important aspects of plant protection 
in organic agriculture. After going through the Unit, you will be able to: 

learn the importance of plant protection; and 

acquaint yourself with cultural and mechanical methods employed 
to manage diseases and pests in the crops grown under organic farming. 



Plant Protection 
INTRODUCTION 

Prior to the advent of chemical pesticides, humanity relied primarily on cultural 
and mechanical methods of pest management. With the development of 
pesticides, the relative impact of various cultural and mechanical practices on 
pest populations was often overlooked. As public interest in environmental 
issues gets growing; the impact of cultural and mechanical pest management 
practices is receiving greater attention. 

Plant protection plays a very important role in agriculture. Like human beings, 
plants are also affected by pests. A 'pest' is any organism that may cause 
significant losses both in agricultural production and profits. The term may 
include insects, micro-organisms, weeds, rodents, etc. The incidence of the 
pest is an indication of poor health of the plant and soil. A major cause of the 
incidence of pests is the use of chemical fertilizers that make the plant soft 
and succulent thereby attracting the pests. In the conventional synthetic chemical 
based farming system, toxic pesticides are used to manage the pests. These 
toxic chemicals have great impact on the soil, water, food and the environment. 

In organic farming, the synthetic toxic pesticides are not used. Instead, non- 
polluting natural methods are employed to manage the pests. A variety of 
plants and micro-organisms have the ability to manage pests efficiently. In 
addition, cultural and mechanical methods are also utilized. 

All insects are not pests. Less than one per cent of insects are pests while a 
large majority of insects are beneficial. There are many natural enemies of 
pests: insects, spiders, birds and other organisms which prey and predate upon 
them. These natural enemies which play a significant role get killed by the 
synthetic pesticides. In organic farming, it is very crucial to understand the 
intricate prey-predator relationship of the food web. 

The common characteristics of different approaches in organic farming plant 
protection are: 

1) Multi-portaged attack on the pest/disease. 

2 )  Focus on improving plant health thereby increasing its resistance capacity. 

3) Enriching soil with (buffering) beneficial microbial activity. 

Cultural controls are the oldest methods that have been used to manage pest 
population. This technique is preventive rather curative and depend on long 
term planning. This technique of managing pests requires understanding of 
crop-pest-natural control-environment. 

The following points will provide you with an understanding of the cultural 
and mechanical methods for pest management. 

1.2 CLTLTLTRAL PRACTICES 

Indian farmers have been modulating crop growth through simple adjustments 
in the crop sowing; cultural operations, plant population density control and 



microclimate altering to minimize the pest risks. These steps render the C"ura'andMech*icsl Practices 

environment unfavourable for the pests to thrive. Such cultural practices include 
crop rotation, trap crops, intercropping, and use of resistant varieties. Let us 
look into how we can manage pests by adopting simple cultural methods. 

1.2.1 Use of Cleaned Seeds 

This is a measure. Use only certified seeds. If seeds are free from 

any foreign matter viz., weed seeds, spores of fungal diseases and infected 
grains, the problem of weed, disease and pest infestation after sowing can be 
minimized to a greater extent. The seeds having low viabilities should also be 
culled. Only cleaned seeds should be used. For example, in case of potato late 
blight, cull out the partial damaged and blackened tubers. The culled potatoes 
should be disposed off before the new crop emerges. 

1.2.2 Pre Sowing Irrigation 

Pre-sowing irrigation is recommended for flushing the weeds. After flushing, 
the field is ploughed and weeds are destroyed. The weed-seed bank is exhausted 
in this way. The tillage operation also destroys the eggs and larvae of the 

1.2.3 Summer Ploughing 

During summer the field should be ploughed by deep plough. The eggs and 
small crawlers living in the soil are exposed. The eggs get killed and insects 
may die due to intense heat or be eaten by birds on exposure. 

1.2.4 Crop Rotation 

You might have heard a lot about the crop rotation earlier. The first point that 
strikes after hearing the term 'crop rotation' is rotating crops on a piece of 
land. Crop rotation is the practice of growing different crops in different 
seasons in the same space/field year after year to avoid the buildup of pests 
and safegaurd soil fertility. The rotating of crops disturbs the habitat of 
established pests. The pests are specific to crops and would prefer that particular 
crop and microclimate which are available throughout the year. By 
understanding this limitation of pests, the problems likely to be created by 
them can be reduced to a large extent. Carefully rotate a crop belonging to one 
family with another in a specific period of time. In other words, it involves 
sequential planting of botanically unrelated crops. 

Rotating groundnut with maize will reduce white grub attacks. Rotating pigeon 
pea or chickpea with non-leguminous crops (particularly with Sorghum) is a 
good practice for managing Fusarium wilt and nematode problems. Crop 
rotations are very effective on pests which are less mobile and whose feeding 
habits are specific. Rotating crops also helps to maintain the soil nutrient 
balance as different crops have different requirements. Certain weed species 
are closely associated with certain specific crops. When crop is changed again 
and again, the natural habitat of weeds is destroyed. This way the weed 
problem can be minimized to some extent. Crop rotation decreases the seeds 
of weeds that grow well with certain crops. 



Plant Protection Crop rotation replaces a crop that is susceptible to a serious pest with another 
crop that is tolerant. For example, corn rootwonn larvae can be starved out by 
following corn with one to two years of a non-host crop such as soybeans, 
alfalfa, or oat. Crop rotation works best in larger areas where the insects 
cannot readily move from the old crop to another. You may refer previous 
block for detailed information about crop rotation (Unit 1). 

1.2.5 Trap Crops 

Pests are strongly attracted to certain plants. When these plants are sown in 
the main field or along the borders, the pests gather on them. Raising trap 
crops as inter and/or border crops is an important cropping system approach. 
The trap crop distinctly attractive to the pest when compared to the main crop. 
It provides protection either by preventing the pest from reaching the main 
crop or by restricting them to a certain part of the field where they can be 
econoniically destroyed. Mustard along with cabbage is a trap crop for the 
control of the Diamond Back Moth, aphids and the Leaf Webber. African 
marigold is a good trap crop for the American boll worm; besides it also 
attracts the adults of the leaf minor which lay eggs on its leaves. Mgize plants 
can be a trap crop to attract fruit fly adults in vegetable cultivation where the 
fruit fly is a major problem. Generally, these trap crops are planted on the 
borders of main crop. 

1.2.6 Intercropping 

Intercropping is a practice to a few other crops plant along the main crop 
suitable to the region. This helps to break the pattern of growing same crop 
year after year (mono-cropping) and limits pest infestation. Natural enemies 
of insect pests tend to be more abundant in intercrops than in mono-crops, as 
they find better distribution of nectar and pollen sources. 

Changing the method of planting in certain crops by adopting a 'paired row 
system' provides the possibility of introducing short duration intercrops without 
affecting the plant population of the main crop. This can be a medium or long 
duration crop like cotton or sugarcane. Diverse planting not only obstructs 
adults from laying eggs but also the release of volatile allelo-chemicals (special 
chemicals which help insects to identify plants) from particular crops. These 
come in the way of providing a microclimate favoring the multiplication of 
a particular type of pest. For example, cabbage along with carrot or tomato is 
an important intercrop combination to manage Diamond Back Moth effectively. 
Green gram when intercropped with sugarcane is very effective in decreasing 
the population of early shoot borer in sugarcane. 

Growing short duration pulses like black gram, cowpea, soybean and green 

also improve the soil fertility by adding the environmental nitrogen with the 
help of Rhizobium bacteria living symbiotically in their root nodules. 

1.2.7 Mixed Cropping 
Mixed cropping or mixed species cropping is growing of two or more plant 
species in the same field in the same year without distinct row. The different 
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seeds are sown at the same time, after mixing either by broadcasting or planted CulfuraI andMechanica1 Practices 

in rows. This system of cropping intensifies the farm system and ensures 
increased productivity and biodiversity of the field. Such system of cropping 
is often considered as a promising technique to develop sustainable farming 
system as it has multifunctional roles and higher productivity. The mixed 
cropping creates complex agro-ecological situation for disease and pest agents. 
It also provides a congenial environment for natural parasites and predators. 
Sometimes the release of allelo-chemicals from the plant roots help in 
reduction of soil borne pathogens. Mixed cropping also improves soil fertility. 

Mixed cropping, particularly when planted/ s ~ w e d  in rows or strips, could be 
an important tool for pest and disease management in organic fanning system. 
This reduces phytophagous insect pest by encouraging the buildup of natural 
enemies due to: 

1) Greater temporal and spatial distribution of nectar and pollen. 

2)  Increased ground cover, particularly important for diurnal enemies. 

3) Increased prey offering alterative food source when the pest species are 
scarce or at an appropriate time in predator's life cycle. It also affects the 
pest's ability to find host plants by conferring associational resistance by 
the non-host plant masking the odors of the host plant. 

1.2.8 Use of Tolerant/Resistant Varieties 

Selection of resistant or tolerant varieties is a very important factor while 
examining the diversity and intensity of pests in a particular place. Plants have 
their own sophisticated mechanisms to protect from the pest attack. Majority 
of the traditional varieties are resistant to many pests. A series of resistant 
varieties specific to the region have been developed for all crops. 

1.2.9 Manipulation in Sowing Dates 

Changing the sowing/planting dates can help in the avoidance of egg laying 
period of certain pests and establishment of plants before the pest occurrence. 
It also facilitates the early maturation of the crop before the pest incidence. 

Irrigation can be used to control soil borne pests. For example, if the field is 
infested with termites, flooding the field will help to control them. Similarly, 
many insects like cutworms, potato tuber moth and root grubs can not withstand 
flooding and get killed. It also prevents many insects from egg laying because 
of destruction of their habitats. 

12.11 Destruction of Volunteer Plants 

The volunteer plants are very attractive to many insects and serve as the focal 
point for future infestation. Unless they are destroyed, the perpetuation of pest 
problem will remain effective because they supply food to support life cycle 
of pests of preceding crops. 



Plant Bfotection 1.2.12 Management of Alternate Hosts Plants 

Many smuts reproduce and survive on weeds or alternate hosts and then after 
attaining certain stage of their life cycle, attack the main crops. It is therefore, 
usually desirable to destroy such habituating alternate plants growing in the 
vicinity of main crop field. At the same time utmost care should be taken to 
preserve the plants supporting the life of natural enemies. These natural enemies 

Check Your Progress Exercise 1 
Note: 1) Space is given below for the answer. 

2) Compare your answer with that given at the end of the unit. 

1) Give a short description on Crop Rotation. 

2) What is trap cropping? Give examples. 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

3) What are the benefits of mixed cropping? I 



Cultural and Mechanical 
1.3 MECHANICAL PRACTICES Practices 

Mechanical control methods directly remove or kill insects and pests. They 
are quick and effective. Many of them are well suited for acute pest problems. 
These are popular with homestead gardeners. Mechanical controls have 
relatively little impact on the beneficial natural enemies of pests and other 
non-target organisms, and are therefore well suited for use with biological 
control in an integrated pest management approach. The traditional methods 
like 'catch and kill' for insect pests and 'cut and burn' for diseases are very 
popular and still being practiced by farmers on several crops. Various 
mechanical methods like the bamboo bow trap for the control of rats; the 
erection of owl perches in rice fields for rodent control; the provision of tin 
sheets around coconut trunks to prevent rats from damaging the nuts are 
widely adopted. 

Now let us examine some of the important tools/approaches employed under 
the mechanical practices and are well recommended for use in pest control 
under organic farming. These approaches do not require any sophisticated 
instrument or machine to execute them. The basic approaches/components of 
mechanical methods to control the insect pest are as follows: 

1.31 Shaking the Tree Branches 

Few drops of neem oil are added to a tub filled with water. The tub is kept 
under the infected plant. The branches of plant are shaken so that the insect 
falls into the tub. The neem oil creates a thin layer on the insect body and 1 eventually kills the insect. 

1.3.2 Handpicking and Killing 

Hand-picking can be used for large or brightly colored foliage feeders such as 
potato beetle, bean beetle, and Tomato hornworm. Shaking plants will dislodge 
the insects from their place off habiat. For example, plum curculio beetles can 
be removed from fruit trees by diligently banging tree branches with a padded 
stick and collecting the adult weevils on a white sheet as they fall out of the 
trees. A strong spray of water will dislodge aphids and mites from green 
house, garden, and house plants. Fly swatters and mouse traps are form of 
mechanical control. 

1.3.3 Traps 
Insect traps are successfully used to capture the pests. Light traps attract night 
flying insects like moths, midges and some beetles. It consists of a source of ' I light such as electric bulb (200 watts), baffle plates and a collecting container. 
The most efficient light traps are fitted with mercury vapour lamps. 

Traps usually serve as a monitoring system, warning of the presence or increase 
in undesirable pest numbers. Yellow, sticky traps attract whiteflies, aphids, 
thrips, leafhoppers and other small flying insects. Traps that use pheromones 
or attractive fragrances to tantalize adult insects are best used as a way to 
check presence and numbers. Pheromones are used in Japanese beetles traps. 



Plant Protection Pitfall traps can be cups or jars placed into the ground. Weevils, cutworms and 
other pests fall into the traps. Light traps capture insects using a black light 
(ultraviolet). These are used by advanced gardeners to monitor night-flying 
pests. "Bug zappers" are not considered useful because they kill beneficial as 
well as pests. We have showed an example of light trap in the below figure. I 

Fig. 1.1: Light Trap 

Sticky traps are useful for capturing insects which are active during both day 
and night. The sticky trap consists of a cylinder covered with a sticky material 
like vegetable oil. This is set up on a stick at crop level or at a suitable height. 
The insects get trapped while flying and get killed. Yellow sticky traps are 
very effective in capturing aphids, thrips and whiteflies. The traps to a large 
extent are usefi~l for monitoring of pest infestation and help take appropriate 
remedial action. 

1.3.4 Spike Thrust Method 
This method is very useful for insects boring in trees. These insects make a 
hole on the trunk and start feeding inside the tree. Insects are killed by inserting 
a long needle or a wire into the hole. This is a very effective method to control 
mango stem borer. 

1.3.5 Tree Banding 
Sticky bands or polythene sheets are used around the trunk of the tree to 
prevent insects and rats climbing to the tree tops. It is a common practice in 
mango trees to avoid infestation of the Mealy bugs and also extensively being 
used to prevent rat attack in coconut trees. 

1.3.6 Trenching 
Some insects like armyworms, red hairy caterpillars and nymphs of 
grasshoppers can be effectively checked by digging trenches around the field. 
The marching insects fall in this and can easily be killed. 



1.3.7 Tree Paste 
To prevent most of the insects which attack the trunk of the tree (like termites, 
mealy bugs, borers etc.) cow dung can be plastered on the tree trunk. The 
crawling insects are unable to climb due to smooth surface of plaster and also 
often the odor emitted from the plaster (in case of cow dung) prevents insect 

Fig. 1.2: Tree Paste Application 

The dung plaster after drying turns into a very hard coating on the bark of the 
tree and prevents the insect infestations. Along with the dung, clay can also 
be mixed. Clay acts as a sticking agent and helps the plaster to stick well on 
the trunk of the tree. Tree paste also helps the tree in providing nutrition 
through the cambium or bark. An example of this approach has been shown 
in the Figure 1.2. 

1.4 PRINCIPLES OF CULTURAL PRACTICES 
The cultural approaches/practices are too effective. The strategies involve 
mainly the manipulative tasks and specific alterations in the routine works. 

Strategies on which cultural practices are based: 
I 

1) Make the crop or habitat unacceptable to pests by interspersing with 

I their ovipositor, host plant discrimination or location by both larvae and 
I 
I adults. 
I 
i 2) Escape crop availability to pest in space and time. 
! 

3 )  Reduce pest population on the crop by enhancing their natural enemies 
or by planting resistant crop plants. 

Cultural and Mechanical 
Practices 
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1.6 LET US SUM UP Practices 

We have seen that the cultural and mechanical methods are simple modifications 
or adaptations of regular farm operations. These are economical and produce 
no undesirable ecological consequences. It is primarily aimed at prevention 
and reduction of pest outbreaks. The effectiveness of these practices depends 
on long-term careful planning. The objective is to reduce the pest numbers to 
such an extent that the damage they cause is minimal. It keeps the pests at a 
level that allows natural or biological control to be effective. The cultural and 
mechanical practices are often pest, crop and region specific. Whenever the 
pests are noticed in the crop, these practices are to be undertaken before the 
bio-pesticides and botanicals are used. Though these are labour intensive, but 
are very effective in long term. 

1.7 KEY WORDS 
Cultural Practices : They are the agricultural practices make the 

environment unfavourable for the pests to thrive 

Tolerant and : These are the crop varieties which can resist or 
Resistant Varieties tolerate the pest attack when compared to the other 

varieties (susceptible). 
Mechanical Practices: These are the physical practices which involve 

killing or trapping of pests by mechanical means or 
the use of barriers to prevent pests from attacking 
the crops. 

Traps : They are the structures which are designed to attract 
the pests and trap them. 

Trap Crops : These are the plants to which the pests get more 
attracted then the main crop. Such crops are sprayed 
with organic bio-pesticides or burnt if the infestation 
is severe. 

Symbiosis : The term symbiosis (Greek for living together) can 
be used to describe various degrees of close 
relationship between organisms of different species. 
It can be used to describe relationships where one 
organism lives on or in another, or it can be used to 
describe cases where organisms are related by mutual 
stereotypic behaviors 
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1.9 MODEL ANSWERS 

Check Your Progress Exercise 1 

1) Crop rotation involves sequential planting of botanically unrelated crop 
plants It prevents the insect from establishing in that particular field 
condition. It is a very effective method to avoid the pest incidence. For 
example, rotating groundnut with maize will reduce white grub attacks. 
Rotating pigeon pea or chickpea with a non-leguminous crop is a good 
practice for managing fusarium wilt and nematode problems. Crop 
rotations are very effective on pests which are less mobile and whose 
feeding habits are specific to certain crops. 

Trap crops are the plants which are attractive to the pest in comparison 
to the main crop. When the pest infests the trap crop, appropriate control 
measures are adopted to destroy the pests. Some of the examples for trap 
crop: mustard along with cabbage is effective for the control of the 
diamond back moth, aphids and the leaf Webber. African marigold is a 
good trap crop for the American boll worm. Besides it also attracts the 
adults of the leaf minor to lay eggs on its leaves. Maize plants can be a 
trap crop to attract fruit fly adults in vegetable cultivation where the fruit 
fly is a major problem. 

3) The mixed cropping benefit many ways. It he16 farmer to meet their 
diversified demand. The multiple cropping helps in proper resource 
utilization. Likewise you many list other advantages as well. 

Check Your Progress Exercise 2 

1) Insect traps are used to capture the pests. There are two types of traps; 
light traps and sticky traps. Light traps consist of a source of light and 
attract night flying insects like moths, midges and some beetles. Sticky 
traps are useful for capturing insects which are active during both day 
and night. They contain a cylinder smeared with sticky macerial like 
vegetable oil wherein flying insects get trapped. Yellow sticky traps are 

' 

very effective in capturing aphids, thrips and whiteflies. 

2) Tree pasting is plastering the tree trunk with cow dung and clay. It 
forms a thick layer over the bark of the tree and prevents most of 
the insects like termites, mealy bugs, borers which attack the trunk 
of the tree. 

Tree banding is covering the trunk of the tree with sticky bands or 
polythene sheets. It helps to prevent insects and rats climbing to the 
tree tops. It is a common practice in mango orchards to avoid mealy 
bugs and rats in coconut gardens. 
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2.0 OBJECTIVES 

This Unit aims to acquaint you with the importance of various plants in 
managing the pests. After going through this Unit, you will be in a position 
to: 

know various plants that can be used in pest management; and 

methodology of utilization of these plants in different ways. 
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2.1 INTRODUCTION 
The plant kingdom is a rich storehouse of biologically active compounds. 
Various plant products to minimize losses in crops are in use in India for many 
centuries. The plants and plant products used for managing pests are referred 
as botanical pesticides. It is estimated that about 2,121 plant species have pest 
control properties; 25 of these plant species possess the characteristics required 
for an ideal botanical insecticide. The extracts prepared from the above listed 
plants have insecticidal, antifeedant, repellant, antifungal, antiviral and 
antibacterial properties. Let us know about some plants and their utilization in 
plant protection. 

2.2 BOTANICAL PESTICIDES 

Following are the plants most widely used for the pest management. This will 
help you to know the preparation of different formulations by adopting simple 
methods that aid the management of various pests 

2.2.1 Adathoda vesica 

It is a commonly available plant in India, also known as Vasa, Vasaka, Adulsa 
and used in a variety of ayuwedic medicines. One kilo of fresh leaves is finely 
pounded, mixed with six litres of water and allowed to soak for a day. The 
liquid is then filtered and a suitable sticker, such as khadi soap or soap nut, 
is added. Applications are best done in the evening time after sunset. The - - 

mode of action is antifeedant (prevents the feeding), insecticidal and acaricidal 
(kills the mites). 

2.2.2 Azadirachta indica (Neern) 

Neem is widely found in India and used in traditional - ,_gd 
medicines. It has emerged as the single most important a 
source of botanical insecticide. Neem leaves and seeds have a 

P 
insecticidal properties. Neem preparations are found to be g 
effective against more than 300 species of insects. Farmers - +  
in India were aware of the insecticidal properties of neem f 
even before the invention of chemical pesticides. 

Some of the important preparations wherein neem can be utilized are as follows: 
I 

2.2.2.1 Neem Seed Kernel Extract (NSKE) 
i 

NSKE is prepared from dried neenz seeds. About 25 kg of dried lzeenz seeds 
I 
1 

are collected and crushed into coarse pieces. These crushed seeds are tied in i 

a muslin cloth and soaked overnight in a container having 50 litres of water. 
I I 

The cloth containing the seeds is squeezed to discharge the extract. The tied 
seeds are again dipped in the water and squeezed a second time to extract the 
whitish neem seed kernel extract completely. Good quality water is added to 
the concentrated NSKE solution. A spray solution of 5% can be used to repel 
insect pests, if any. A locally available emulsifier is usually added for uniform 
spreading of the solution. Soap or soap nut can also be used for this purpose. 
This extract is also used as a prophylactic measure. It has to be used up within 
1-2 days of making to avoid deterioration of the active ingredient. 



2.2.2.2 Neem Decoction 

For making a neem decoction, about 20 gm of kernels are taken and tied in 
a cotton cloth (30 gm of neem seed is required to obtain 20 gm of kernels) 
and kept in water for about 6-10 hours. After this, the bundle is taken out and 
squeezed to remove the extract. The extract first coming out will resemble rice 
water mixed with turmeric powder. The squeezing is continued till the colour 
of'the extract is clear. This extract can be used as a spray for the plants. 

2.2.2.3 Neem Oil 

Neem oil can be used as a good insecticide. The spray solution is made by 
mixing the neem oil in a soap solution. For making one litre of solution, 
20 ml of neem oil is mixed in one litre of water. Thin slices of khadi soap 
(about 5 grams) are added to this solution and mixed properly till white foam 
is produced. The incidence of stem borer in sugarcane can be reduced by the 
use of neem oil. 

2.2.2.4 Neem Cake 

Neem cake can be used for controlling nematodes. Approximately 50 g of 
neem cake should be applied in the pits before seedlings are planted. A spray 
solution can also be prepared from the cake; for this, one kilo neem cake is 
soaked overnight in five litres of water. The solution is filtered and then 
sprayed. 

2.2.2.5 Neem Leaf Decoction 

Neem leaf decoction can be made by boiling neem leaves in water. About 6- 
8 kg of fresh neem leaves are plucked put in 10 litres of water and boiled till 
the solution attains a dark brown colour. After 10 to 12 hours, the solution is 

. mixed with 80 to 100 litres of clean water and then sprayed as per requirement. 
' 

The dried leaves of neem are also put to use for the control of storage pests 
in wheat. 

1 2.2.3 Acorus cohmus (Vacha) 

Acorus calamus i s  commonly 

referred as Vacha, Vach, or Sweet 
Flag and extensively used in 

Ayurvedic medicines. Rhizomes of 

this plant contain insecticidal 
properties. Pest control formula- 

tions are made using dried and 

powdered rhizomes. The dried 
slices of the rhizome can be kept 

with stored products to ward off 

storage pests. 
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2.2.4 Annona squamosa (Custard Apple) 

It is found in the dry tracts of India which is 
also known as custard apple or seethaphal and ! 
sharipha in Hindi language. The leaves and *, 
seeds of this plant contain insecticidal properties 
which are used in pest management. The plant 
is useful against stem borers, fruit borers, 
sucking pests, scale insects and hoppers. - I 
2.2.5 Curcuma longa (Turmeric) 

Turmeric powder is being used by farmers to 
control tomato wilt. A solution of turmeric powder 
is prepared to treat the roots of seedlings in A 
tomato nurseries before they are transplanted. 
The turmeric solution is also effective for the 
control of the cotton semilooper, mites, green 
leaf hoppers, aphids, etc and some diseases of 
plants. It is prepared by powdering 1 kg of dried 
turmeric into a fine powder which is then added to 3 to 4 litres of cow urine. 
One litre of the solution is diluted in 10 litres of water and sprayed on crops. 
The solution is properly mixed and 4 ml of soap solution is added to one litre 
of the spray solution to improve its stickiness. 

2.2.6 Asafoetida (Hing) 

Asafoetida or 'hing ' is used by farmers for the control of termites (Odontotemzes 
obesus). About 40-50 gm of asafoetida is tied in a cotton cloth. Two to three I 
such packs are placed in the irrigation channel at a distance of about 20-30 
metres from each other during irrigation. The disagreeable odour repels termites 
and other insects. Asafoetida solution is also used by some farmers for the 
control of larvae of Helicoverpa or American boll woEm. It can also be used 
as a foliar spray. About 100 to 150 gm of asafoetida (per litre of water) are 
boiled for 10 to 15 minutes. After the solution is cooled, it is sprayed with 40 
to 50 litres of fresh water on crops. 

2.2.7 Allium cepa (Onion) I 
The use of onion along with common salt is effective 

for the control of storage pests. About 2-3 kg of 

common salt and 3 4  kg of onion are mixed for 

every 100 kg of chickpea (Cicer arietinum) seed in 

storage. Onion can also be used as a foliar spray to 

manage different pests. The strong odour of onion 

repels all insects. One kilogram onion is crushed in 

100 litres of water and sprayed on the crop whenever 

insect pests are seen on the crop. 



2.2.8 Capsicum annuum (Chili) 

- 
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Use of dry chili (Capsicum annuum) is one of the most popular practices for 
controlling insects that invade storage. For instance, for the control of storage 
pests in mungbean (Vigna radiata), place 4-5 dry chilies per kilo of seed. This 
is known to be quite an effective method. Chillies can also be used for foliar 
sprays in vegetables and can effectively manage most pests. 

2.2.9 .Calotropis gigantea ( Aak) 

Calotropis or 'aak' can be used for control of termites 
and for caterpillars of insects. For termite control, about 
8-10 kg of the plant material is soaked in water for 24 
hours. The liquid is filtered and poured over the termite 
affected soil. An indigenous method is used for testing 
the effectiveness of the solution wherein pieces of wood 
are placed in the soil at various points; if the wood is 
free from termites, the solution is judged to be effective. 

Another solution can be made from the latex of the same plant. The latex of 
calotropis is diluted with water in the ratio of 1:15. This effectively controls 
caterpillars of insects within three days. A liquid preparation can be made by 
putting I kg of calotropis leaves in 5 litres of water and leaving the mixture 
for a month. The solution is then filtered and sprayed. It is effective in 
controlling leaf sucking pests. 

2.2.10 Ricinus communis (Castor ) C 

About 500 gm of shelled castor seed or 
750 gm of unshelled seed are crushed. The 
crushed seeds are heated in two litres of 
water for ten minutes. A little soap is added. 
The solution is filtered and then 10 litres 
of water is added into it. The final solution 

is sprayed on to the vegetables and many 
horticultural crops. 

2.2.11 Tobacco 

It is a quick acting insecticide. The tobacco leaves are very effective on a 
variety of pests which are very difficult to control. One kilogram of tobacco 
leaves are boiled in 10 litres of water for 30 minutes. The solution thus 
obtained after boiling is diluted 20 times and sprayed on crops. However, use 
of tobacco is not permitted under national and international organic standards. 

2.2.12 Bidens pilosa (Spanish Needles) 

It is an annual herb, usually a metre or less in height with spreading branches. 
Leaves are in opposite pairs, soft and hairy, mostly divided but also undivided. 
The flowers (summer-autumn) are technically heads of tiny flowers and 
terminate in branches and branchlets. Each head has five or so white 'petals' 



Plant Protection (rays) around a dense cluster of orange florets. These 
rapidly mature to star-heads of the dry pronged fruit 
lets. The whole plant and its seeds are used to make 
insecticide which can help in  controlling aphids, 
cutworms and termites. For preparing this formulation, 
mature seeds are first boiled in water for ten minutes. 
After cooling, a little more water is added along with a 
piece of soap. The solution is then filtered and sprayed 
in nursery and vegetable crops. The whole plant can 
also be used by pounding it and soaking it in water overnight. A small piece 
of soan is added to it before it is 

many Insects including aph~ds. 

Known for their hemispherical clusters of small, bright-colored flowers (see 
picture above right), lantana plants can attain 6 feet height (with a spread of 
8 feet). The flowers could be tinge of yellow, orange, white, red and purple. 
Often colors are varying within the same cluster. Most people dislike the 
smell of lantana flowers, but the foliage is quite fragrant, smelling in fact, like 
citrus. Lbtana  plants once established are salt-tolerant as well as drought- 

spider mites. 

2.2.15 Ocimum basilicum (Tulsi) 

All parts of Tulsi plant including its stem, 
leaves and roots are used in making different 
preparations. The leaves of the plant is boiled 
with water and sprayed after adding khadi 
soap solution. This is done at the rate of 100 
gm per one litre of water with one ml of soft 
soap. The solution can be used for effective 
control of aphids, army worm, red cotton 
bug, cockroach, mosquito, etc. 



2.2.16 Tagetes Spp. (Marigold) 

The extract of marigold plant and flowers has been known for its use against 
insect pests and nematodes. The flowers are crushed to a paste and diluted 
with water to make sprays. Growing of marigolds is recommended in kitchen 
gardens and around home to repel mosquitoes. We may see the appropriate 
way of marigold flower collection with the help of photograph given below: 

Check Your Progress Exercise 1 

Note: 1) Space is given below for the answer. 

2) Compare your answer with that given at the end of the unit. 

1) What are the different formulations of IJeem? 

................................................................................................................. 

................................................................................................................. 

................................................................................................................. 

................................................................................................................. 

................................................................................................................. 

2) Mention 10 plants found in your region which can be used in managing 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 
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..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

2.3 PLANT DISEASE MANAGEMENT 
India is a veritable treasure trove of Indigenous Traditional Knowledge (ITK) 
concerning plant health protection and disease management. These got evolved 
md tested over several centuries. In general, there are about a thousand diseases 
detrimental to crop plants. They cause severe damage. Almost every crop is 
attacked by at least one or more diseases. About 800 diseases are caused by 
fungi alone while approximately 50 each are due to bacterial, viral and nematod 
vectors. A variety of chemical pesticides is used to manage these diseases by 
the farmers who adopt modem agriculture. To a large extent, the diseases are 
not so easily controlled by these chemicals. The concentration and quantity of 
the sprays increases every year. As a result, many of the pests/diseases become 
immune to these synthetic pesticides. Even then the farmer keeps spraying 
them because he has no alternatives. However, in organic agriculture, many 
options are available for the management of the plant diseases. Most of the 
plants used are available at village level itself and can be easily-made into 
a formulation by the farmers without investing on expensive technologies. 

In the ancient literature of Surapala's Vrikshayuraveda, the basic concept of 
disease identification in plants is based on the tridoshas i.e. vatta, pitta and 
kapha. Information contained in the Vrikshayurveda about the tridoshas in 
plants is presented in the table below. 

Table 2.1: Diagnostic Concepts of Surapala's Vrikshayurveda 

Cause Symptoms Cause Elaborated Possible Causes 
Given 

Vata Truck slender and crooked; Land is arid on account of Underground mechanical 
knots on trunk or leaves; hard excessive supply of dry and barrier; leaf galling insects; 
fruits (less juicy and sweet); pungent matters. root-infecting insects or 
gradual defoliation; flower and nematodes; viruses; 
fruit drop; general yellowing of saline or alkaline soils. 
leaves and fruits. 

Pitta Leaf yellowing; premature drop; These occur at the end of Viral disease; salinity in 
decay of flowers and fruits. summer if trees are irrigation water; pre- 

excessively watered with disposal to blossom blight; 
bitter, sour, salty and strong fruit decays due to fungall 
materials. bacterial infections. 

Kapha Fruit bearing delayed; fruits are These manifest themselves in Fungal gummosislrot; 
tasteless and ripen prematurely; winter and spring if trees are nutrient deficiencies or 
oozing without wounds. excessively watered with toxicities; excessive 

sweet, oily, sour or cold watering. 
materials. 



A variety of methods have been suggested for the treatment of disease. These Botanical Pesticides 

include practices using inorganic materials. Use of products of animal origin 
is also among them. Other products used in the management of disease are 
milk, ghee, honey and buttermilk. 

In organic agriculture, simple strategies are adopted for combating disease 
problems in crops. 

2.3.1 Organic Practices 

Organic farming practices in the past have provided effective and sustainable 
means of disease control. Practices adopted to avoid disease occurrence includes 
careful seed selection, crop rotation, and manipulation of sowing dates. The 
traditional practices today include different cultural control methods like 
altering plant and crop architecture, biological control, burning, adjusting crop 
density or depth or time of planting, fallowing, flooding, mulching, multiple 
cropping, mixed cropping, planting without tillage, using organic amendments, 
planting in raised beds, crop rotations, sanitations and tillage. 

Following are the simple ~rganic~practices which can be adopted to manage 
diseases: 

1) A simple practice to manage some soil borne pathogens like Pythium, 
Phytophthora, etc., is the use of raised beds, fields and ridges. 

2 )  Flooding is given to control of soil borne pathogens. 

3) The problem of Pythium damping off in nurseries of brinjal and tomato 
is overcome by earthing up. 

4) Seed borne diseases in wheat like wheat bunt are managed by treating 
with salt water. 

5) Appropriate plantinglsowing time, helps to overcome the problem of 
some foliar diseases. 

6) Sterility mosaic of pigeon pea is managed by mixed cropping of jowar 
with tur inhibiting movement of vector mites. 

I 7 )  Cow urine: Application of cow urine prevents bacterial wilt 
I (Pseudomonas solanacearum) in tomato, potato and chillies. Cow urine 
1 is left undisturbed for two weeks and allowed to ferment. This fermented 
I 
I urine is diluted with water ten times and sprayed on the plants. 

8) Application of organic manures also helps to manage soil borne pathogens. 
Good quality manure contains an appropriate balance of all the 
microorganisms necessary to provide the soil with defenses against 
pathogens. 

9) Airborne diseases are overcome by planting trees across the wind 
direction. 

10) Asafoetida and turmeric: Asafoetida and turmeric have been traditionally 
used to prevent bacterial wilt in tomato and brinjal. The soil is drenched 

I with a solution prepared by adding one gram of asafoetida and 5 gm of 
1 turmeric in ten litres of water. 
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2.5 DISADVANTAGES OF BOTANICAL 
PESTICIDES 

Botanlcal Pestlddes 

As we know every compound has merits and demerits. Likewise, the botanical 
pesticides have also some demerits. Some of the disadvantages are as follow: 

1) Quality of product requires specialized skills in preparations. 

2) Require in bulk. 

3) Action is comparatively slow on pests. 

4) Preparing sufficient quantity is a task. 

5) Application difficulty. 

2.6 LET US SUM UP 

Botanical pesticides are prepared from the plants having pesticidal qualities 
(like antifeedant, repellent, insecticidal, acaricidal). Such plant materials are 
used in organic agriculture for the management of pests. Majority of these 
plants are commonly available in every village. Botanical pesticides have 
assumed importance because of the hazards associated with the use of synthetic 
pesticides to human beings, animals and environment. As we have seen in the 
earlier Units that mono-cropping and use of fertilizers in agriculture have 
made crops more vulnerable to pests. The use of these botanicals is very 
simple and economical to the farmers. The key to the success of organic 
agriculture is the preparation of all inputs on farm by the farmers utilizing the 
local resources. 

2.7 KEY WORDS 
Botanicals : These are the plantslplant parts or extracts that is 

used in plant protection. 

Repellents : These are the formulations prepared from botanicals 
to repel the pest. 

Antifeedant : These are the formulations prepared from botanicals 
to suppress pets from feeding on the crop plants. 

Acaricidal : The formulations prepared to kill the mites are called 
acaricides. 

Antifungal : Those formulations are the ones that help kill the 
fungus. 

Antibacterial : Formulations that kill bacteria. 

Airborne Diseases : Plant disease spread through the medium of air. 

Nematodes : They are un-segmented smooth bodied worms found 
in the soil. They are minute in size and suck the 
sap of the plants from the root zone. 
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MODEL ANSWERS 
Check Your Progress Exercise 1 

1) Neem leaves and seeds have insecticidal properties and can be utilized 
in many ways. 

a) Neem Seed Kernels Extract (NSKE) 
About 25 kg of dried neem seeds crushed into coarse pieces. These 
crushed seeds are tied in a muslin cloth and soaked in 50 litres of 
water in a container overnight. Next it is squeezed and 5% spray 
solution is prepared for spraying on plants. A locally made soap or 
soap nut can be used as an emulsifier. 

b) Neem decoction 

About 20 gm of kernels are taken and tied in a cotton cloth and 
immersed in water for about 6-10 hours. It is squeezed and mixed 
with turmeric powder and sprayed on crops. 

c) Neem oil 

About 20 ml of neem oil is mixed in one litre of water. Thin slices 
of khadi soap are added to this solution and mixed properly till 
white foam is produced and sprayed. 

d) Neem cake 

Neem cake can be used for controlling nematodes. Approximately 
50 g of neem cake should be applied in the pits before seedlings are 
planted. A spray solution can also be prepared from the cake; for 
this, one kilo neem cake is soaked overnight in five litres of water. 
The solution is filtered and then sprayed. 

e) Neem leaf decoction 

About 6-8 kg of fresh neem leaves is boiled in 10 litres of water 
and boiled till the solution attains a dark brown colour. After 10 to 
12 hours, the solution is mixed with 80 to 100 litres of clean water 
and then sprayed on crops. 



2) For example in this chapter we have mentioned ten plants which are used 
in plant protection like: 

Adathoda, Neem, Turmeric, Onion, Chillies, Castor, Marigold, Tulsi, 
Lantana, Calotropis. But for your better understanding, you may undertake 
a survey and find out the various plants being utilized for controlling the 
insect pests in various crops through interaction with farmers. 

Check Your Progress Exercise 2 

1) a) Vata- Trunk slender and crooked; knots on trunk or leaves; hard 
fruits (less juicy and sweet); gradual defoliation; flower and fruit 
drop; general yellowing of leaves and fruits. 

b) Pitta- Leaf yellowing; premature drop; decay of flowers and fruits 

c) Khapa- Fruit bearing delayed; fruits are tasteless and ripen 
prematurely; oozing without wounds.. 

Disease management involves practices like, careful seed selection, crop ' 

rotation, and manipulation of sowing dates. The traditional practices today 
include different cultural control methods like altering plant and crop 
architecture, biological control, burning, adjusting crop density or depth 
or time of planting, fallowing, flooding, mulching, multiple cropping, 
mixed cropping, planting without tillage, using organic amendments, 
planting in raised beds, crop rotations, sanitations and tillage. In sddition, 
different plants and other organic inputs like cow urine are used to manage 
the diseases. 
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pest is often referred to as biopesticides. Micro-organisms and insects are Bio-~esticides(Microbial) 

associated in different ways. Some are mutuality beneficial. Others are 
detrimental and destructive to the insect host. There are some microorganisms 
that cause diseases and death to pests and weeds. Such microbes can be used 
as microbial insecticides. The microbial insecticides are grouped under bacteria, 
fungi and viruses. 

Biopesticides are certain types of pesticides derived from natural material 
such as animals, plants, bacteria and certain minerals. For example, canola oil 
and baking soda have pesticidal applications and are considered biopesticides. 

Biopesticides are pesticides based on specific micro-organisms used to control 
pests, diseases and weeds. They represent a vastly under-exploited area of pest 
management. They have the look of chemical pesticides, but behave like 
biological agents. For several years, people have been talking about a 'new 
paradigm' to overcome the constraints of bio-pesticides implementation. 

3.2 CLASSIFICATION OF BIOPESTICIDES 

All the bio-pesticides can be put into following three classes depending upon 
their source of origin: 

1) Microbial Pesticides: this consists of microorganisms like a bacterium, 
fungus, virus or protozoan as an active ingredient. These can control 
many different kinds of pests, although each separate active ingredient is 
relatively specific for its target pest[s]. For example, there are fungi that 
control certain weeds and other fungi that kill specific insects. 

2) Plant-Incorporated-Protectants : These are the substances having 
pesticidal actions produced by genetic material of the plants or bacteria. 
For example, pesticidal protein of the Bt. Gene bacteria can be introduced 
into the plant's genetic makeup. The Bt gene infused. plant starts 
manufacturing the pesticidal substance. In the event of any specific pest 
attack on the plant, the attacking pest gets killed by the pesticidal action 
of the protein. 

3) Biochemical Pesticides: These are naturally occurring substances. They 
exert pesticidal properties by non-toxic mechanisms, similar to that of 
allelo-chemicals. Conventional pesticides are synthetic materials that 
directly kill or inactivate the pest. Biochemical pesticides include 
substances, such as insect sex pheromones, and various other scented 
plant extracts that attract insect pests to traps. 

1 3.3 BACTERIAL BIOPESTICIDES 
Bacteria are single celled microorganisms without a defined nucleus. They are 
extremely variable; some produce cells that occur singularly while others occur 
in chains or packets. Some species are motile (moving) while others are non 
mobile. Some require oxygen, while others develop best in an anaerobic 
(without oxygen) environment. Bacterial pathogens of insects can be divided 
into two broad categories: spore forming and non-spore forming bacteria. 
Most of the species of bacteria isolated from diseased insects are non-spore 
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from the biological control angle. The spore formation is the character of 
bacteria to escape the non-congenial environment by forming a spore. 

3.3.1 Non-Spore ~ o n n i n ~  Bacteria 

These bacteria have a low disease causing capability (pathogenicity) when 
they occur in the digestive tract of an insect, but may be highly pathogenic 
if they are able to enter haemocoel (blood) of insects. Thus, the diseases 
caused by non-spore forming bacteria generally rely on a conditional factor to 
gain entrance into the haemocoel. The general term 'stress' encompasses many 
of these conditions. Stress results from unusually high temperatures, poor 
food quality, crowding, mechanical injury or other factors. Non-spore forming 
bacteria which are not active invaders may enter the haemocoel when the 
insect has been stressed or injured. Once these bacteria are inside the insect, 
they multiply rapidly and cause the death of the insect. For instance, Serratia 
marscens is the non-spore forming bacteria which are effective against insects 
belonging to moths and butterflies (Lepidoptera) like Helicoverpa armigera 
and Spodoptera litura. 

3.3.2 Spore-Forming Bacteria 
Spore- forming bacteria produce environmentally resistant spores in addition 
to vegetative or reproductive cells. There are three primary genera; Bacillus 
and Paenibacillus are generally aerobic (require oxygen) and the genus 
Clostridium is anaerobic. 

The genus Bacillus contains both species that produce toxins and species that 
do not produce toxins. 

The other spore forming bacteria which are commercially produced are 
Paenibacillus popilliae for control of Japanese beetles and Bacillus sphaericus 
for mosquito control. 

1 The details of the important species of Bacillus spp. are as follows: 

Bacillus thuringiensis: This bacteria produces proteinaceous substances during 
sporulation which is bipyramidal in shape with a thick walled endospore. It 
is an endotoxin which dissolves inside the host in alkaline gut fluids and 
releases toxic polypeptides. This particular species acts mainly against 
lepidopterans, but some of the strains specific to mosquitoes and Coleoptera 
are also available. This is being extensively used throughout the world. Bacillus 
thuringiensis acts as stomach poison. The infection occurs through ingestion. 
The bacterium develops in the intestinal tract of its host and later passes on 4 
to the haemocoel and finally killing the insect. 

Bacillus thuringiensis (Bt)  is widely used as a microbial insecticide 
commercially produced. It is very effective on insect groups like moths and 
butterflies (Bt kurstaki and Bt aizawai), beetles (Bt tenebrionis and Bt 
japonensis) and flies (Bt israeliensis). The activity of Bt is due to the presence 
of a variety of toxins that they produce. 

Normally in field conditions, one kilogram of Bt is made into a thick paste by 
adding small quantity of water. It is mixed in 200-300 litres of water to be 
sprayed in one acre. 



BaciNus sphaericus: Certain strains produce a proteinaceous toxin which Bl~-~est lc ldes(Mlcr~~ial )  

poisons mosquito larvae. Host death may also be induced by the spores alone. 

I Bacillus popilliae: This particular species produces no toxins. Japanese beetle 
! 
I (Popillia japonica) larvae ingest spores from the soil which germinate and 

21 days after initial infection, the insect body gets swollen and becomes 
creamy white (milky disease). After death, the spores are released into the soil 
and establish as persistent infection sites 

Fungi are another group of microorganisms which are widely used as bio- 
pesticide. There are some 700 species of entomopathogenic fungi from 100 
genera, but only 10 species are utilized for insect control. Most of fungi 
access to host insect through their body cuticle. After accessing the germination 

1 of spores, a number of biochemical developments occur in the fungus and 
insect between the growth and reproduction stages. The deuteromycetes fungi 
are the easiest to produce in vitro and have a wide range of host infestation. 

The most important fungi which are commercially used are Beauveria sp., 
Metarrhizium sp. and Verticillium sp.. Now, we shall explain some of the 
important germs in detail. 

I 3.4.1 Beauveria bassiana 

Beauveria bassiana is a common fungus found in the soil. It attacks a wide 
range of both immature and adult insects like whiteflies, aphids, grasshoppers, 
termites, weevils, etc. Beauveria produces spores that are resistant to 
environmental extremes. The spores infect directly through the outer surface 
of the insect skin. Under favourable temperature and moisture conditions, the 
spore adhering to the insect or host will germinate and secretes enzymes 
which attack and dissolve the cuticle (outer layer of the insect body). It then 
enters into the insect body and multiplies. In the insect body, it produces a 
mycotoxin that weakens the immune system of the host. Beauveria is available 
commercially as a microbial insecticide because it can be easily mass produced 
by fermentation process. 

3.4.2 Metarrhizium an isopliae 

Metarrhizium anisopliae is another fungus which is widely used in organic 
agriculture. This is also called Green Muscardine Fungus. It is highly active 
on white grubs, beetles, caterpillars, semiloopers, cutworms, aphids, mealybugs 
etc. It infects all stages of the insects like eggs, larve, pupae, nymphs and 
adults. The spores of these fungi enter the insect body and kill the insect. 
It can also be applied in the soil wherein 200 ml (liquid formulation) or 1 
kilogram (powder formulation) can'be mixed in 50-100 kgs of farm yard 
manure (FYM) or 2-3 month old cattle manure which is sufficient for one 
acre. This fungus can also be applied as foliar spray. 
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Vertieillium leeuni is available in the powder and liquid formulations. This 
fungus is very effective on insects which suck the plant sap (sucking type of 
insects) like scale insects, aphids, thrips, jassids etc., on a variety of crops. It 
attacks all the stages of insect and the mode of action is similar to the above 
mentioned fungi.~ertieillium is sprayed at the rate of 5 ml in one litre of 
water. Addition of juggery and soap solution to the spray before spraying on 
the standing crop improves the results. 

Table 2.2: Major Groups of Entomopathogenic Fungi 

I Sub-divisions 1 Orders I Families I Example I 
I I 

Mastigomycotina I Oomycetes I Lagenidiaceae ( Lagenidium 

Zygomycotina k 
1 Ascomycotina I Clavicipitales I Clavicipitaceae I Cordyceps I 

I Basidiomycotina 

Deuteromycotina 
(No formal 
classification) 

Hypocreales 

Laboulbeniales 

Pleosporales 

Septobasidiales 

Hypocreaceae 

Laboulbenioceae 

Podonectriaceae 

Septobasidiaceae 

Cordycepioideus 

Many genera 

Podonectria 

Septobasidium 

Verticillium, 
Aspergillus, 
Beauveria, 
Metarhizium 

I I 

t 
I 

Coelomycetes Sorosporella 

(Ainsworth et al. 1983) 

3.4.4 Mycoherbicide 

Mycoherbicde is a substance derived from fungus and used to kill the target 
weed plants. The word "Myco" has been derived from Mycology, a branch of 
science dealing with the study of fungus. Commercial mycoherbicides first 
appeared in the market in USA in early 1980s with the release of the products 

I 

like Devine, Collego and Biomal (Menaria, 2007). 

The mycoherbicide acts on the following approaches: 4 

1) Mycoherbicide affect the weed plants which are present in the field 
without any chance of cyclic perpetuation, hence, each new flush of the 
weed require fresh application. 

2) Mycoherbicide can be used for selective control of weeds in crops just 
like any other selective herbicide. 

The mycoherbicides are now available in the market for use under different 
trade names. At   resent. the following mvcoherbicides are being used to control u < 

the weeds in different crops across the world: 



Mycoherbicide Biocontrol Target Weeds Remarks Countries 
(Sold as) Agent 

DEVINE Phytophthoru Strangler vine 1" myco herbicide in U.S.A 
palmivora (Morrenia the market. It causes 

odorata) in root rot in the weed. 
citrus orchards Also used in integrated 

control with chemical 
herbicides. Effective 
concentration 8 x lo4 
chlamydospores m-'. 

COLLEGO Colletotrichum Northern joint Wettable powder US.A 
gleosporiodes vetch containing fungal spores. 
sub sp. (Aeschynomene It causes stem and leaf 
aeschynonzerze virginica) blight in the weed. 

in rice Effective concentration- 
93.5 1 ha-' (1.8 x lo7 
viable spores m-=) 

VELGO Colletotrichum Velvet leaf Effective concentration - U.S.A, 
coccoides (Abutilon 1 x lo9 spores m" Canada 

theophrasti) 

LIBOA Colletotrichum Dodder Effective concentration - China 
gleosporiodes (Cuscuta 2 x 10' spores ml-' 
f. sp. cuscutae chinensis and 
strain Liboa 2 C. australis) 

EIOMAL Colletotrichuni Round leaved Effective concentration ? U.S.A, 
gleosporiodes mallow 6 x 1 0' viable Canada 
f. sp. malvae (Malvu pusilla) spores m-2 

CASST Alternaria Sickle pod Effective concentration - US.A 
cassiae (Cassia 1.1 kg in 76.7 1 

obtusiJolia) water ha-' (1.4 x 10" 
and Coffee spores m-') 
senna 
(C.occidentalis: 

BIPOLARIS Bipolaris Johnson 
sorghicola Grass 

(Sorghum 
halepense) 

BIOLOPHOS Streptomyws Non specific Its a microbial toxin 
hygroscopicus and control produced as a 

general fermentation product. 
vegetation 

C 

Devine,  developed by Abbott Laboratories, USA, and was the first 
mycoherbicide derived from fungi (Phytophthora palmivoraBut1.) This fungus 
is a facultative parasite that produces lethal root and collar rot of its host plant 
Morreniu odorata (stangler vine, Morrenia odorata) and persists in soil 
saprophytically for residual control. It was the first product to be fully registered 
as a mycoherbicide. It infects and kills strangler wine (Morrenia odorata) 
(control 95 to loo%), a problematic weed in citrus plantation of Florida, USA. 
Further, the rust fungus, Puccinia canalicuta (Schw) legrah is commercialized 

Bio-pesticides (Microbial) 



Plant Protection under the name Dr. Biosedge for control of Cyprus esculantus L. (yellow nut 
sedge) in USA and Canada (Menaria, 2007). 

3.5 VIRAL BIOPESTICIDE 1 
Like bacteria and fungi, viruses are also utilized in managing the pests. The 
most important group of viruses used as a bio-pesticide is called as Nuclear 
Polyhedrosis Viruses (NPV). These viruses are known to infect over 500 
species of insects. When the larvae of insects ingest these viruses, the larval 
body gets darkened, tissues disintegrate and finally it dies. Commercially 
NPV's of Helicoverpa and Spodoptera are available and used by the farmers. 

Baculoviruses: Nuclear Polyhedrosis Viruses (NPV) 1 
Description: About 280 members of this species are known. It is rounded 
cubic or hexagonal polyhedra in shape and 0.5-1.5 microns (pm) in size. It is 
having single envelop and sometimes multiple envelop. 

Infection: Infection occurs in the adipose tissue of the hypodennis and also 
in the tracheae and the middle intestine. 

Host: Approximately 120 species of Lepidoptera and Hymenoptera (particularly 
saw-flies). Each virus is highly specific to its host. 

Survival: Nuclear polyhedrosis viruses form particles inside a crystalline protein 
structure (occlusion body). This allows the virus to survive outside the host 
for years out of sunlight. 

Biocontrol agents: The NPVs have all been produced on a commercial or 
semi-commercial scale: Autographa californica NPV, Lymantria dispar NPV, 
Malacasoma disstria NPV, Mamestra brassicae NPV, Neodiprion s e w e r  NPV, 
Spodoptera NPV and Heliothis NPV. 

Table 2.3: Important Bio-pesticides 
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S.No 

1. 

2. 

3. 

Target pest 

Moths 
Mosquitoes, flies 
Fungal pathogens 
Fungal pathogens 

Fungal pathogens 

Insect pests such as 
bollworm, white 
flies, root grubs, 
tea mosquito bugs. 

American Boll 
worm, tobacco 
caterpillar and 
shoot borer 

Major crops 

Cotton, maize, 
vegetables, soybean, 
groundnut, wheat, peas, 
oilseeds, rice. 

Wheat, rice, pulses, 
vegetables, plantations, 
spices and sugarcane. 

Cotton, pulses, oilseeds, 
plantation crops, spices 
and vegetables. 

Cotton, sunflower, 
tobacco and sugarcane 

Category 

Bacteria 

. 

Fungi 

Viruses 

Products 

Bacillus thuringiensis 
Bacillus sphaericus 
Bacillus subtilis 
Pseudomonas 
fluorescens 

Trichodenna viride 
Trichodenna harzianum 
Trichodenna hamatum 

Beauveria bassiana 
Verticillium lecanii 
Metarhizium anisopliae 
Paecilomyces lilacinus 
Nomuraea rileyi 

Nuclear 
polyhetirosis Virus 
(NPV) of 
Helicoverpa annigera, 
Spodoptera sp, q d  
Chilo infescatellus 





3.6.3 Viruses 

Viruses cannot be cultured on artificial media. They only grow in a living 
insect host. One may use an extract of the internal contents of an infected 
insect and introduce the virus particles into the mouth of the potential host by: 

I )  using a hypodermic syringe, or 

2) contaminating the food supply. 

3.7 MANAGEMENT OF PLANT DISEASES 

The indiscriminate and repeated application of synthetic pesticides has led to 
persistence and residual toxicity in the soil and water. Even with such expensive 
inputs the diseases and pests have not come under control. The repeated 
fungicidal sprays had depleted the beneficial soil microorganisms and the 
pathogens. They have also developed resistance. The microorganisms that are 
used to manage the plant diseases are Trichoderma, Pseudomonas and Bacillus. 
These biocontrol agents can be applied to various plant parts like seed, root, 
foliage, and also for the soil. For this purpose several methods have been 
developed. 

3.7.1 Seed Treatment 
The seeds are treated with the biocontrol agents in a very simple way. Seeds 
are immersed in water for one minute and then spread on a polythene sheet. 
Trichoderma viride at the rate of 10gmkg of pulses, oilseeds and cotton is 
mixed with the seeds as inoculants and then seeds are sown in the field. 
Pseudomonasfluorescens is also used by the farmers to manage diseases like 
root and stem rots, damping off, Downey and powdery mildews in different 
crops. Seed treatment of Pseudomonasfluorescens at the rate of 10gmkg of 
seeds can protect the seedlings from different diseases. 



3.7.2 'Soil Application 

The biocontrol agents like Trichodemza is very effective when applied in the 
soil. About five kg of Trichodemza is mixed with 100 kg of farm yard manure 
or well rotten cattle manure. It is moistened with water for one week period 
and then broadcasted in the soil after ploughing, before sowing of seeds. 

3.7.3 Foliar Application 

The biopesticide can also be sprayed on the crop as a foliar spray by using 
the knapsack sprayer. One kg of biopesticide mixed in 200- 250 litres of 
water can be sprayed on the crop in one hectare of area. 

3.7.4 Seedling Dip 

To protect the seedlings from pests and diseases, they can be treated with bio- 
pesticide before planting. About 10 gram of bio-pesticide is mixed in a litre 
of water and seedlings are dipped in the solution for about 30 minutes. The 
treated seedlings are planted in the main field. The bio-pesticide solution makes 
a thin layer around the plant roots. 

3.7.5 Soil Drenching 

This practice is most suitable for plantation crops. It has been observed that 
certain diseases appear every year and affect the plants. In this case, the 
pathogens causing the disease live in the soil. To inactivate them, the soil 
around the plant is applied with the bio-pesticide solution. This process is 
called as soil drenching. About 10 gm of suitable bio-pesticide is mixed in one 
liter of water and applied around the tree in the ring prepared for application 
of water. Depending on the size of the ring area around the plant or tree, the 
quantity of the solution should be prepared. The drenching may be repeated 
depending on the requirement. 

3.7.6 Usage in the Nursery Bed 

In vegetables and flower crops, the nursery is prepared first and then seedlings 
are transplanted in the prepared beds. The seedlings in nursery get infected 
with a variety of microorganisms which causes different diseases. In such 
conditions, the nursery soil should be treated with the bio-pesticide (inoculation) 
by mixing it in the soil. The seed is sown after mixing the inoculation in the 
soil. It provides protection to the young seed.lings from diseases. 

3.8 ADVANTAGES OF BIOPESTICIDES 

The advantages of the use of biopesticides are: 

1) They are environmentally safe and cause no pollution to soil, air and 
water. 

2) The beneficial organisms are not affected unlike synthetic chemical 
pesticides. 

3) The bio-pesticides are cheaper than the chemical pesticides. 
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Plant Protection 4) Bio-pesticides do not require repeated application as they multiply 
themselves. 

5) They help in inducing resistance to the crops. 

6) They are safe to the farmers who handle them. 

7) The approach is bio-rational. 

3.9 DISADVANTAGES OF BIOPESTICIDES 

There are limited demerits in the bio-pesticides. Some of them may be as 
follows: 

1 )  High production costs. 

2) Limited availability. 

3) Limited awareness among farmers. 

4) Requirement of special skill for application. 

5) Difficulties in formulation and application. 

6) Lack of commercial awareness on the part of manufacturers. 

7) Host specific. 

8) Culture and quality requires special skill. 

9) specific time for application. 

3.10 PRECAUTIONS WHILE USING THE BIO- 
PESTICIDES 

The microbial bio-pestcides are very specific in their action. They should be 
first tested against the target insect pest under controlled conditions. After 
meeting the requisite parameters, it may be recommended for mass production 
and use in the field. The recommended timing and doses should be followed 
in the field. The farmer should strictly follow the guidelines prescribed for 
application, handling and storage of microbial biopesticides. ' 

Check Your Progress Exercise 2 

Note: 1) Space is given below for the answer. 

2) Compare your answer with that given at the end of the Unit. 

1) What are the different ways the bio-pesticides are used to manage diseases? 



What are the advantages of bio-pesticides? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 
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311 LET US SUM UP 
The extensive use of chemical pesticides to manage pests has created serious 
environmental problems with direct impact on the welfare of human beings 
and animals. The toxic residues in the food resulting from the application of 
pesticides during the crop production, is creating serious health problems. 
Diseases like cancer are on the increase. In nature a balance exists between 
pests and natural enemies. Whenever there are incidences of pests, the natural 
enemies multiply in large numbers and keep them in check. Pesticides cannot 
distinguish between pests and beneficial organisms. They also pose big danger 
to the farmers who handle them without proper care and protection. On the 
other hand, bio-pesticides manage pests without posing any danger to the 
environment. Microbial bio-pesticides are prepared from bacteria, fungi and 
virus. These bio-pesticides are easy to use and effective for a large number of 
crops. A large number of such products are commercially available for farmers 
now. 

KEY WORDS 

Biopesticide : They are the formulations wherein microorganisms 
are used to manage the pests in crops. 

Bacterial Biopesticide : Disease causing bacteria are utilized in managing 
the pests eg. Bacillus sp. 

Fungal Biopesticide : Fungi which cause disease are utilized in managing 
the pests eg. Beauveria bassiana 

Nuclear Polyhedrosis : These are the formulations wherein viruses are 
Viruses (NPV) used to manage pests. 
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3.14 MODEL ANSWERS 

Check Your Progress Exercise 1 

1) Bacterial bio-pesticides are formulations in which certain species of 
bacteria are used to manage pests and diseases. These bacteria are capable 
of causing disease in the insects and other organisms that attack the 
crops. Bacterial pathogens of insects can be divided into two broad 
categories: spore forming and non-spore forming bacteria. Most of the 
bacteria used for this purpose are non-spore forming ones and isolated 
from diseased insects. The spore forming bacteria belong to the genus 
Bacillus and are also important in biological control. 

2) The species of microorganisms under bacteria, fungi and virus which are 
commercially used as bio-pesticide are; 

Bacteria: Bacillus thuringiensis and Pseudomonas fluorescens. 

Fungi: Beauveria bassiana and Verticillium lecanii. 
i 

Virus: Nuclear Polyhedrosis Virus (NPV) of Helicoverpa armigera, 
Spodoptera sp. 

Check Your Progress Exercise 2 1 
1) Bio-pesticides can be used in many different ways: 

I 

Seed treatment 

Nursery bed 
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Seedling dip 

Soil application 

Foliar spray 

2 )  The advantages of bio-pesticides are: 

a) Environmentally safe and cause no pollution of soil, air and water. 

b b) Beneficial organisms are not affected. 

c) Cheaper than the chemical pesticides. 

1 
d) Do not require repeated application as they multiply themselves. 

e) Help in inducing resistance to the crops. 

f) Safe to the farmers who handle them. 
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4.0 OBJECTIVES 
This aim of this Unit is to acquaint you with the bioagents also referred as 
Biological agents (other than those are mentioned in the previous Units) which 
are used for plant protection in organic agriculture. After going through this 
Unit, you will be in a position to: 

know the different bioagents that are helpful in organic farming; and 

understand the methods of using these bioagents. 

4.1 INTRODUCTION 
In the earlier Units, you have seen how the pests can be managed by utilizing 
cultural, mechanical and botanicals bio-pesticides. In addition, biological control 
is an important method of plant protection in organic agriculture. 

It involves the use of natural enemies to reduce the damage caused by pest 
population. Biological control differs from natural control. Natural control is 
what occurs with the time in which the natural enemies keeping population of 
potential pests in check without intervention. Biological control, on the other 
hand, requires intervention, rather than simply letting nature take its course. 

Biological Control is defined as the reduction of pest populations by natural 
enemies. Natural enemies of insect pests, also known as biological control 
agents, include predators, parasitoids, and pathogens. The biological control 



agents of plant diseases are most often referred to as antagonists. Predators, 
such as lady bird beetles and lacewings, are mainly free-living species that 
consume a large number of prey (insects) during their lifetime. 

Parasitoids are species whose immature stage develops on or within a single 
insect host, ultimately killing the host. Many species of wasps and some flies 
are parasitoids. Pathogens are disease-causing organisms including bacteria, 
fungi, and viruses which have been discussed in detail in the previous Unit. 
They kill or debilitate their host and are relatively specific to certain insect 
groups. Each of these natural enemy groups is discussed in much greater 

b detail. 

The biological control measures can be made to work more effectively by 
integrating them ideally with cultural practices as well. 

t 

4.2 BIOLOGICAL CONTROL PROCEDURES 

Generally there are three types of biological control procedures that are adopted. 
They are, . , 

Introduction (Inoculation) 

Mass rearing and release (Augmentation) 

Conservation and encouragement 

Let us understand these methods in detail. 

4.2.1 Introduction (Inoculation) 

This involves the introduction of new species of 
parasitoids, predators, disease causing 
microorganisms into areas where they did not 
previously occur. After their establishment in the 
particular region, they are allowed to spread and 
maintain themselves to the extent possible. Such 
introduction of parasites and predators is referred 
as 'classical biological control'. For instance, 
domestication of cats to prevent the ravages of 
rats and rodents on stored products could be 
considered as biological control. The first international transfer of beneficial 
insect agents from one geographical area to another was in 1888 when the 
ladybird beetle, Rodolia cardinulis, was introduced from its native Australia 

b to the orange farms of California where it controlled the cottony cushion 
scale, Icerya pattersoni. 

In India the first successful biological 
control incidence is  of the beetle, 
Dactylopius indicus in controlling prickly 
pear (Opuntia spp.) in southern India 
between 1836 & 1865. Over the years, 
many parasitoids and predators have been 
introduced to manage pests. 

Bio-control Agents 



Plant Protection 4.2.2 Mass Rearing and Release (Augmentation) 

This method involves rearing large numbers 
of para'sitoid or predators already present 
in the area and releasing them into field 
situations at appropriate times. Such 
releases help to boost the numbers of the 
parasitoid or predator before the pest 
populations increased in their numbers. 
Also it helps to overcome the delay in the 

pest populations. 

Different methods have been developed for mass rearing of predators and 
parasitoids. Lady bird beetles, lacewings, or parasitoids such as Trichogramma 
are frequently released in large numbers. 

Habitat or environmental manipulation is another form of augmentation. This 
tactic involves altering the cropping system to augment or enhance the 
effectiveness of a natural enemy. Many adult parasitoids and predators benefit 
from sources of nectar and the protection provided by refuges such as 
hedgerows, cover crops, and weedy borders. Mixed plantings and the provision 
of flowering borders can increase the diversity of habitats and provide shelter 
and alternative food sources. 

4.2.3 Conservation and Encouragement 

The conservation of natural enemies is probably the most important and readily 
available biological control practice available to growers. Natural enemies 
occur in all cropping systems. They are well adapted to the local environment 
and to the target pest. Their conservation is generally simple and cost-effective. 
With relatively little effort, the activity of these natural enemies can be observed. 
Lacewings, lady bird beetles and parasitized dead aphids are always present 
in aphid colonies. Fungus-infected adult flies are often common following 
periods of high humidity. These natural controls are important and need to be 
conserved and considered when making pest management decisions. In many 
instances, the importance of natural enemies has not been adequately studied 
or does not become apparent until insecticide use is stopped. Often the best 
we can do is to recognize that these factors are present and minimize negative 
impacts on them. 

In the long term, conservatio~ and encouragement of natural enemies is one 
of the most important of all the biological control procedures because virtually 
all pests are attacked by parasites and predators. These natural enemies have 
immense potential to provide improved control if managed to the best 
advantage. 
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4.3 BIOLOGICAL CONTROL AGENTS 
The biocontrol agents are categorized into three groups: 

a) Predators 

b) Parasitoids 

c) Pathogens 

In this unit we shall discuss Parasitoids and Predators in detail. The use of 
pathogens in plant protection has been dealt extensively in the previous unit. 

4.3.1 Predators 

A predator is an organism that captures and eats another organism the prey. 
This act is called predation. Predators are larger insects or animals which 
capture and feed on other insects or animals. They are bigger in size with well 
developed sense organs and require more than one prey (insect or other 
organisms) for their survival. The insects are divided into 29 orders (groups). 
Out of them insects belonging to 16 orders are predaceous, including the 
spiders and mites. There are more than 200,000 species of predators. Most of 
the crops attract a large number of predators. The use of synthetic pesticides 
is the major threat to these predators. When the number of predators decline, 
managing the pests become a major problem. It is estimated that in any given 
crop there are more than 300 to 500 species of predators. Spiders represent the 
largest and the most diverse group used in biological control. Also mites are 
used as predators. 

The general characteristics of predators are: 

a) Capture and feed more than one prey for their survival. 

b) Relatively large size compared to the prey. 

c) Plcdaceous on larvae and adults of pests. 

d) More active than the prey. 

Most of the insect predators which are reared in the laboratory are released at 
a rate ranging from 600 per acre (eg. Rodalia beetle for the control of pest 
cotton cushion scale) to 7 lakhs per acre (eg. Chrysoperla for the control of ' 

aphids). 

Effectiveness of Predators 

Bio-control Agents 

Most beneficial predators consume many pest insects during their development. 
Some predators are more effective at controlling pests than others. Few 
Predators may provide better control of harmful insects in the late season, but 
appear too late to suppress the early season pest population. Surveys of 
agricultural systems give an indication of the potential number and diversity 
of predators in a crop. 



Plant Protection Table 4.1: Examples of Predators 

Predators prey 

Lady Bird Beetles Aphids, scale insects and mealy bugs 

Rove Beetles Many soil dwelling insects 

Tiger Beetles Various insects on the ground surface 

Lace Wings Aphids 

Hover Flies Aphids 

Robber Flies Various insects 

Wasps Caterpillars of many insects 

Spiders Many flying adult insects 

Predatory Mites Plant feeding mites 

Toads Various soil inhabiting insects 

Lizards Various soil inhabiting insects 

Birds Various soil inhabiting insects 

4.3.2 Parasitoids 

The insect parasitoids are those whose larvae feed internally or externally on 
the body of another insect. The attacked insect is called host and sustains the 
parasite larvae throughout its development. The insect parasitoids are slightly 
smaller than their hosts wherein a single parasitoid larva develops inside each 
individual host insect. However, when the parasitoid is very small in size, 
many parasitoid larvae develop within the host. Parasitoids require a single 
host to complete its development, whereas the predators feed on several prey 
during its lifetime. Insect parasitoids are very common in nature and most 
insects invariably have one or several species of parasites associated with 
them. The parasitoids are specific to the stage of the insect that they attack. 
Some attack only larva and are called as larval parasitoids, some attack on 
pupa which are called as pupal parasitoids and those attack on eggs are called 
as egg parasitoids. 

The egg parasitoids like Trichogramma spp., Telenomus sp., Tetrastichus sp. 
damage the egg of the pest by preventing the hatching of the eggs and 
emergence of the larva. Trichogramma spp. is the egg parasitoid produced in 
large amounts in the laboratory. It controls top shoot borer and inter-node 
borer in sugarcane, cotton bollworms, paddy stem borer, sorghum stem borer, 
fruit borers etc. The general recommendation level for parasitoids is about 
30,000 to 50,000 adults per acre. 

The larval parasitoids, like Chelonus blackbumi is very effective in the control 
of cotton boll worm. This parasitoid destroys the egg. The larval parasites like 
Bracon spp. are widely used in controlling black headed caterpillar in coconut. 
While the pupal parasitoids like Tetrastichus israeli controls pests like American 
boll worms, paddy leaf rollers, black headed caterpillar el;., in their pupal 
stages. 



Major characteristics of insect parasitoids: 

They are specialized in their choice of host. 

Bio-control Agents 

They are smaller than host. 

Only the female searches for host. 

Different'parasitoid species can attack different life stages of host. 

Eggs or larvae are usually laid in, on, or near host. 

Immature parasitoids remain on or in host; adults are mobile. 

Immature parasitoids kill host (Hoffmann and Frodsham, 1993). 

How do parasitoids infect their hosts? 

Parasitoids infect their hosts using one of the following methods: 

1) Eggs are laid in, on or near host eggs and young. 

2 )  Eggs are laid on plant species visited by the host. 

3) Eggs are laid in, on or near adult hosts, which have been stung and 
paralysed. 

Parasitoid larvae hatch and grow by feeding on the body fluids or the internal 
organs of the host (usually the non-vital parts first), The host dies when the 
fluid has been sucked dry or its internal organs cease to function. 

Table 4.2: Commonly used Parasitoids 

Parasitoid Pest Host Range 

Trichogramma chilonis Helicoverpa armigera Egg parasitoid 
(American boll worm) 
Euris sp. 
(Spotted boll worm) 
Plutella xylostella 
(Diamond back moth) 

Chelonus blackburnii Phthorimaea operculella Egg and larval 
parasitoid 

Bracon brevicornis Opisina arenosella Pupal parasitoid 
Goniozus nephantidis (black headed caterpillar) 
Trichospilus pupivora 

Cotesia plutellae Pl~itella xylostella Larval Parasitoid 

4.3.3 Pathogens 

These are microbial agents attacking the target insects. They are usually 
classifed into bacteria, viruses, fungi, protozoa, and nematodes. Pathogen causes 
diseases in the insects and insect dies. The detailed descriptions about the 
pathogens and their uses have been described in the previous Units. 



Plant Protection 
4.4 CRITERIA OF A SUCCESSFUL BIOAGENT 
A bio-agent is screened properly by adopting certain procedures before 
recommending against any pest. How will you judge one as successful bioagent? 
The following criteria are used in this regard: 

1) Host Specific: The bioagent should be host specific. Under unavailability 
of its target host, the bioagent should prefer to starve and die. But under 
no circumstances, it should switch over to other than the target host. 
Starvation test should be conducted to safeguard the pest. 

2)  Hardiness: The bioagent should be able to adjust to new environment 
upon introduction. It should avoid own parasites and predators. It should 
remain alive under shortage of food for some period of time. 

3) Quick Action: The bioagent should be able to destroy the target pests 
quickly. 

4) Easy in Multiplication, Conservation and Use: The bioagent should be 
able to multiply with higher rates under congenial environmental 
conditions. The bioagent can be conserved easily and should not require 
any specific condition for its use. 

4.5 ADVANTAGES OF BIO-CONTROL AGENTS 
The natural bioagents always maintain a balance in the population of pests in 
the environment. 

Parasites and predators can be easily produced in the laboratory. 

They are cheaper and would multiply in the given locality. 

Only the pests are targeted and destroyed. 

No residual effects on plants and soil. 

In tall crops like sugarcane and in orchards, they can be easily released 
and the difficulty in spraying can be avoided. 

Safe to the farmers who are handling. 

4.6 SOME CLASSICAL EXAMPLE OF BIOAGENTS 

We will have a look at some examples where the bioagents are being utilised 
to control the target pests. This one relates to the control of weeds in different 
eco-systems. 

1) Insects: Insects are the potent agents being utilized to control various 
weed populati.ons. The first successful trial of insect (moth Crosidisema 
lantana) to manage the Lantana camera was reported from Hawaii in 
1902. 

2)  Carp fish: The carp fishes are known for consumption of grasses in the 
aquatic eco-system. Whiteamur (Chinese grass carp) has been found 



3) Allelopathic effect : It is a mechanism where one plant suppresses the 
growth of another plant by releasing allelo-chemicals. This mechanism is 
termed as "Allelopathy". For example: Merigold (Tagetes spp.) have 
potentials to replace Parthenium. We may refer the Appendix given in the 
last of the Unit to acquaint ourselves about commonly used Bio agents. 

Check Your Progress Exercise 1 

Note: 1) Space is given below for the answer. 

2) Compare your answer with that given at the end of the Unit. 
i 

1) What are the three types of Bio-control procedures? 
i ..................................................................................................................... ! 

..................................................................................................................... 

! 2)  What are predators and Parasitoids? 

Bio-control Agents 
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4.6 LET US SUM UP 

Biological control is an important component in organic farming in 
managing pests. It is safe not only to the farmers but also to the environment. 
The most interesting fact is that the bio-control agents are very specific to the 
pests, which reflects its success in controlling pests. There are three methods 
involved in bio-control viz., Introduction (Inoculation), Mass rearing and release 
(Augmentation), Conservation and encouragement. The predators and 
parasitoids can be easily reared in the laboratories. The release of these bio- 
control agents are easy and can multiply in the region which constantly keep 
the pests in check. On the other hand, if organic agriculture is practiced, over 
a period of time, these natural enemies would be in the field always and can 
benefit the farmer to a very large extent. 

4.7 KEY WORDS 

Allelopathy : The inhibition of growth of one species of plants 
by chemicals produced by another species growing 
in the vicinity. It is a form of chemical protection 
in which a plant produces substances that inhibit 
the growth of nearby plants. 

Bio-control or : It is a method of using living organisms to control 
Biological Control pests. 

Predator 

Parasite 

Parasitism 

: Any organism which captures and feeds on other 
organism (prey), or 

An animal that kills its prey and then feeds on it to 
subsist until the next kill, or 

Any animal that lives by preying on other animals, 
or 

Any animal that preys on other organisms as a 
source of food, which is usually situated in a lower 
trophic level. 

: Organism that lives on or in another, usually larger, 
host organism in a way that harms or is of no 
advantage to the host. 

: A type of symbiosis where two (or more) organisms 
from different species live in close proximity to 
one another, in which one member depends on 
another for its nutrients, protection, and/or other 
life functions, or 

The dependent'member (the parasite) benefits from 
the relationship while the other one (the host) is 
harmed by it. 
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Phrasitoid : Any organism that lives in or on another organism. B~O-control Agents 

: Any living organism, such as an insect, fungus, or 
weed, damaging animals, livestock production, crop 
plants, or stored produce. 
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4.9 MODEL ANSWERS 
Check Your Progress Exercise 1 

1) The three types of biological control procedures are: 

a) Introduction (Inoculation) 

b) Mass rearing and release (Augmentation) 

c) Conservation and encouragement 

Introduction is a procedure that involves introduction of new species of 
parasitoids, predators, disease causing microorganisms into areas where 
they did not previously occur. 

Augmentation involves rearing large numbers of parasitoid or predators 
already present in the area and releasing them into field situations at 
appropriate times. 

Conservation and encouragement is a form of bio-control which aims to 
make better use of natural enemies that already exist in an area. 

2) Predators are larger insects or animals which capture and feed on other 
insects or animals. Insects belonging to 16 orders comprise of predaceous 
members. Including the spiders and mites, there are more than 200,000 
species of predators. Most of the crops attract a large number of predators. 
It is estimated that in any given crop there are more than 300 to 500 
species of predators. Spiders represent the largest and the most diverse 
group and used in biological control. Also mites are predators. 



Plant Protection The insect parasitoids are those whose larvae feed internally or externally 
on the body of another insect. They are smaller than the host and the 
larvae develop inside each individual host insect. The parasitoids are 
specific to the stage of the insect that they attack. Some attack only larva 
and are called as larval parasitoids, while others attack on pupa called as 
pupal parasitoids and those attack on eggs are called as egg parasitoids. 

3) The advantages of bio-control agents are: 

1) They can be easily produced in the laboratory. 

2 )  Economical and would multiply in the given locality. 

3) Very specific to pests. 

4) No residual effects on plants and soil. 

5 )  Easy to apply in tall crops like sugarcane and in orchards. 

6) Are safe to handle. 



Appendix 

Arthropod 

Details Description of Some of the Bioagents 

Spiders All spiders (nearly 4000 species) are predators, 
and insects represent well over 99% of. their diet. 
Despite their abundance, spiders play a relatively 
minor role in biological pest control because their 

I 
diet is so non-selective. 

Dragonflies 

Lacewings 

Beetles 

Flies 

Adults as well as immatures are predatory. Adult 
dragonflies can have a significant impact on 
populations of mosquitoes and other small flying 
insects. (One specimen caught in 1917 by R. J. 
Tillyard had more than 100 mosquitoes crammed 
in its mouth and could not even close its jaws!) 

Larval stages of all neuroptera are voracious 
predators. Immature lacewings are known as 
aphis-lions (Chrysopidae). They have hollow, 
sickle-shaped mandibles used to spear soft-bodied 
aphids and suck them dry. A single aphis-lion 
may consume as many as 30 or 40 aphids per day 

Coccinellidae (lady beetles), Carabidae (ground 
beetles), and Cicindellidae (tiger beetles) are the 
most noteworthy families of predators. The lady 
beetles are effective predators of aphids and scale 
insects. A ground beetle, Calosoma sycophants, 
was introduced into New England as a predator 
of gypsy moths. 

Immatures of the family Syrphidae (flower flies) 
and adults of the Asilidae (robber flies) are 
beneficial predators. Syrphid fly larvae feed 
mostly on aphids, consuming as many as 50 or 
60 prey in one hour. 

True Bugs Damsel bugs (Nabidae), minute pirate bugs 
(Anthocoridae), and big-eyed bugs (Lygaeidae) 
are important predators of Lepidopteran eggs and 
larvae. The families Reduviidae (assassin bugs) 
and Phymatidae (ambush bugs) are more 
opportunistic predators. 

Ants and 
Wasps 

Some species of ants, especially the fire ants and 
army ants (Formicidae) are aggressive and non- 
selective predators. Hunting wasps in the families 
Pompilidae, Vespidae, and Sphecidae provision 
their nests with spiders, caterpillars, or other small 
insects. 

Thrips 

----- 

Most thrips feed on plants, but a few species such 
as the black hunter (Leptothrips mali) and the 
banded thrips (Aeolothrips fasciatus) prey on small 
arthropods including mites, aphids, whiteflies, and 
other thrips. 
----------------A- 



- ---------------________ 
Mantids The praying mantids (Mantidae) are rather non- 

selective predators. The immature stages are 
cannibalistic so they are probably much less effective 
as pest control agents than their reputation suggests. 

Fish Aquatic insects serve as food for many kinds of fish. 
Several species of cyprinodont fish (e.g., Gambusia 
spp.) have been released as biocontrol agents of 
mosquito larvae. 

Frogs, Toads Insects are a large part of the diet for many species 
and of amphibians. The giant toad, Bufo marinus, has been 
Salamanders used to control white grubs in Puerto Rican sugarcane 

fields. 

Lizards, Many reptiles are general predators of insects and 
Snakes and other small invertebrates. In some parts of the world, 
Turtles geckoes are kept as house pets to help reduce 

cockroach populations. 

Birds Some birds, such as swifts, warblers, vireos, and 
flycatchers are almost exclusively insect predators. 
During nesting season, these birds typically make 200- 
300 trips per day in search of food. Around 1850, 
Mormon settlers in Utah were besieged by crickets 
that threatened to destroy their crops. Suddenly, 
thousands of seagulls appeared and ate most of the 
crickets. A monument was later erected in Salt Lake 
City, Utah to commemorate this flock of seagulls that 
saved the Mormon settlers from starvation. 

Moles, Soil-dwelling mammals are predators on white grubs 
shrews, and the pupal stages of many flies and moths. Bats 
mice, and (order Chiroptera) feed exclusively on small, flying 
bats insects. The little brown bat (Myotis lucifugus) may 

forage up to 30 miles away from home and eat more 
than half its weight in insects every night. 

Flies Tachinid flies (Tachinidae) are one of the largest and 
most beneficial families of Diptera. These flies attack 
larvae of Lepidoptera, Hymenoptera (sawflies), 
Coleoptera, and occasionally the nymphs of Orthoptera 
or Hemiptera. The Bombyliidae (bee flies) and 
Pipunculidae (big-headed flies) are also parasites of 
insect pests. 

Wasps There are over 45 families of small to medium-sized 
wasps that parasitize other insects. The largest and 
most important of these families include the 
Braconidae, Ichneumonidae, Trichogrammatidae, 
Eulophidae, Encyrtidae, Aphelinidae, Chalcididae, 
Evaniidae, Scoliidae Pteromalidae, Mymaridae, 
Scelionidae, Mutillidae, Tiphiidae, Bethylidae, 
Chrysididae, Platygastridae, and Dryinidae ------------- 



Round 
worms 

Nematodes There are over 300 species of nematodes (in 19 
families) that are known to attack insects. Most of the 
research in biological control, however, has focused 
on only two genera, Steinernema and Heterorhabditis. 
These nematodes are unique because they harbor 
symbiotic bacteria that are pathogenic to the 
nematode's insect host. 

(Hoffmunn and' Frodsham, 1993) 





UNIT 1 DEVELOPMENT OF INTERNAL 
CONTROL SYSTEM (ICS) 

Structure 
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Body 
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1 .5.6 External inspection 
1.5.7 Yield Estimates 
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1.5.9 Non-compliance and Sanctions 

1.5.10 Training of IQS/ICS Personnel and Farmers 

1.5.1 1 Additional Procedures 

1.6 Role of Service Provider in ICS 

1.7 Let Us Sum Up 
1.8 Key Words 

1.9 Further References 

1.10 Model Answers 

1.0 OBJECTIVES 
This Unit aims to familiarize you with Development of Internal Control System 
(ICS). After studying this Unit, you will be in a position to learn: 

the importance of ICS in Group Certification; 

how to develop ICS among Grower Groups; 

ICS implementation Procedure; and 

ICS documents. 



J>ocumentation and 
Documentation control 1 BACKGROUND 

In India, majority of the farmers have only small and medium sized land 
holdings (1-2 hectares). Some of these farmers are located in remote areas, 
making market access little difficult for their produces. Their meager finances 
stand in the way of getting a certification for better prices in the market. 
Group Certification will help them to overcome the economical difficulties 
and ensure compliance to NPOP (National Programme for Organic Production) 
standards. 

1.2 CONCEPT OF GROUP CERTIFICATION 
The criteria for certification have been laid down in Chapter 5 of NPOP. The 
norms for certification of Grower Groups are as below: 

The producers sh6uld be located in close geographical proximity to one 
another. 

The crops and farming practices of the groups should be uniform. 

The group should be managed under one central administration. 

Grower Groups must establish and implement their own Internal Control 
System (ICS), supervision and production practices documentation. 

A programme of knowledge transfer should be in place to ensure that all 
members understand the applicable organic standards and how to apply 
those to their specific operations. 

Should have a centralized processing and marketing facilitylsystem. 

The group will have an organizational set up and legal status, backed by 
an organizational chart. 

1.2.1 Constitution of Grower Group as per NPOP 

The advantage of organizing into Grower Groups can be availed by producer 
groups, farmers' cooperatives, contract production members and small scale 
processing units. According to the NPOP guideline (Section 5), farmers with 
land holding of four hectares and above can be eligible to be treated as a 
Group, but will have to be inspected annually by the Inspection and Certification 
Agency. The total area of such farms should be less than 50% of the total area 
of the group. Processors and exporters can also be a part of the same group 
but they have to be inspected annually by the Inspection and Certification 
Agency. 

The ICS implementation responsibilities are delegated to the individual 
members/committees in the group. They will be carrying out specific activities. 

1.2.2 Importance of. Internal Quality System (IQS) 

The success of Grower Group Certification depends on proper quality 
management known as Internal Quality System (IQS) by the group. IQS plays 
an important role for participating farmers who are better organized and engaged 
in a learning process that contributes to better farm planning. 



The Internal Quality System (IQS) comprises of the following: 

Implementation of the Internal Control System (TCS). 

Preparation of internal ICS Manual 

Internal Standards 

Risk Assessment 

The external inspection and certification body conducts the annual inspection 
of the individual groupiunit. 

Check Your Progress Exercise 1 
Note : a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) What is Group Certification? What is its advantage? 

2. What are the elements of Grower Group? How grower group is 
constituted? 

1.3 INTERNAL CONTROL SYSTEM (ICS) 

1.3.1 Definition and Concept 

The NPOP defines ICS as: 

Development of Internal 
Control System (ICS) 

"a documented quality assurance system that allows the external certification 
body to delegate the inspection of individual group members to a body 
identified from within the operators of the group". 



Documentation and This means that in practice a Growers Group basically controls all farmers for 
Documentation Control compliance with organic production rules according to defined procedures. In 

such cases, the organic certification body only needs to inspect whether the 
Internal Control System (ICS) is working well and efficiently. They make 
random inspection of farmers in the group, by checking ICS documentation 
system to evaluate effective implementation of ICS. 

As ICS sets procedures of internal inspection, it helps grower groups to reduce 
the cost of certification. 

1.3.2 Basic Steps for Development of ICS 
Preparation of ICS manual in local language. 

Identification of farm to form a group. 

Identify qualified personnel and train them in organic production and 
ICS development with help of ICS manual. 



1.4 IMPLEMENTATION OF ICS 
Development of Internal 

Control System (ICS) 

1.4.1 Preparation of ICS Manual 

The groups have to maintain an internal ICS manual to get certified. The ICS 
will be the basis of certification. It is to be written in simple language (local) 
so that all persons of the group could understand and effectively implement 
it. The ICS manual is required to be updated regularly. The external certification 
body checks whether the ICS manual meets all relevant criteria. 

The ICS manual is made available to: 

General management of the ICS. 

Members of Organic Approved Committees of the ICS. 

Internal Inspectors and field support staff. 

Copies of the complete document are kept at the village project centres 
for access by interested farmers. 

Content of the Manual 

The ICS Manual shall reflect current requirements of the certification standards. 
Its contents are: 

- An overview of the organic project site with mention of farming system 
and agricultural practices of participating farmers, details from harvest to 
sale, structure/activities etc. 

- Risk assessment and measures to be taken to minimize risk. 

- lnternal Organic Standards based on the National Standards. 

- Farm control and approval procedure indicating registration of farmers, 
internal inspections, yield estimate, internal approval procedure, non- 
compliances and sanctions, formats etc. 

- ICS Personnel and their specific job description, conflict of interest. 

- Training of ICS personnel/farmers. 

- Procedures of buying, handling, processing and export. 

- External Inspection and Certification. 

1.4.2 Organization and Work Distribution Among ICS 
Personnel I 

An organizational chart of the Growers' Group is to be prepared. This chart 
should provide an overview of ICS personnel and their positions and 
responsibilities. The Grower Group should specify the following ICS Personnel 
for representation in the organization chart as: 

i) Internal Quality System (IQS) Manager 

ii) Internal Inspectors 

iii) Approval Committee 



Documentation and iv) Field officers/ extension Personnel 
Documentation Control 

v) Purchase Managers 

vi) Warehouse Manager 

vii) Processing Managers 

Organizational Chart and Responsibilities in an ICS 

I position 1 ~ a m e  1 Responsibility I 
Internal Quality 
System (IQS) 
Manager 

Internal Inspectors (11) 

Approval Manager/ 
Committee (AM) 

Field Officers(F0) 

Name 

Purchase Officer (PO) 

To supervise whole ICS. 
To organize internal inspection. 
To conclude between field staff, approval 
staff and external inspection agency. 

Warehouse Manager 
(W) 

To approve or sanction farmers. 
To ensure that all standard requirements 
are fully implemented by the group. 

Name 1 To perform internal inspection. (Inspectors 
Name 2, shall be qualified and well versed with the 
Name 3 standards to perform). 

Name or To take approval decision (The AM/ 
Name I, Committee shall be well versed with 
Name 2, organic procedure of IQS, internal 
Name 31 standard and NPOP standard). 
Committee 

Name l(Area To register and contact producer. 
of work) To maintain maps and records for the 
Name 2(Area producers. 
of work) To inform producer about organization 

standard. 
To train producer in production. 

Name To ensure correct purchase of produce from 
farmers. (The PO shall be well versed with 
ICS). 

Name To handle the produce (to be well versed 
with ICS). 

Processing Manager Name To ensure that only organic products are 
(PM) brought as organic. 

To ensure that processing follows the 
standards. 

1.4.3 Preparation of Internal Standard (IS) 

The internal organic standards is the reference standards for the ICS. It is 
prepared by the IQS Manager in adherence to the NPOP. It should take into 
account specifics like the local situation of the organic produce and its strength. 
The Internal Standards (IS) is required to be prepared in local language. The 
IS would contain: 

Definition of production units. 

How to deal with part conversion. 

Conversion period. 



Farm production,norms for the entire production unit (e.g. seeds, nutrient Development of Internal 
Control System (ICS) 

management, pest management, soil management, approved units, 
prevention of drifts, livestock husbandry management). 

Harvest and post-harvest procedure. 

The requirements of the IS must be communicated to all farmers and if the 
farmers are illiterate, the IS may contain illustration in the text for better 
understanding to the farm. 

1.4.4 Conflict of Interest 

The conflict of interest is very sensitive issue in the Internal Control System. 
It is the situation where an individual's capacity for objectivity is put to test 
by financial or personal interests. Such interests would jeopardise fair and 
impartial inspection. 

Therefore, prevention of conflicts of interest is a very important aspect for 
ensuring that internal inspections are done in a neutral, objective way. If an 
inspector would inspect hisher own close friend's or family member's, farm, 
helshe might not really be able to investigate the situation critically and report 
all critical aspects. Hence, it is the thumb rule that the internal inspector 
should keep away from inspecting such farms. 

Therefore, all possible conflicts should be declared in a written statement 'by 
all the members. In such cases, the IQS shall ensure that alternative solutions 
are found. Many ICS OperatorsManagers solve this problem by exchanging 
field officers between different regions for doing the internal inspection. 

1.4.5 Scope of Certification and Trade 

The certification shall be granted to the group with reference to the 
regulationslstandard adopted by the group. 

The group will market the products under a single entity. For trading the 
products from the group of producers, the IQS shall draw up relevant 
procedures. 

Check Your Progress Exercise 3 
Note : a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) What is the purpose of ICS Manual? What are its contents? 





The format of Farm Entrance Form is given below: 

Farm Entrance Form 

Farmer's Name 

Village name 

Farmer Code 

Farmer address and contact details 

Name of buying station 

Farm (all fields, including conventional plots) 

Farm Code Area (ha.) Main crop Intercrops Date last use of 
Number chemicals (Product/ 

monthlyear) 

Total 

Notes on field situation in Organic Crop 

Organic holding in field with multiple 
owners, no clear borders. All owners are organic. 

Field is clearly separated from other fields by: 

Other : (describe) 

Crop Details (Plantation crop e.g. Coffee) 

Plot Approximate Date planted Estimated Animal Description 

husbandry (how 

Total acre 
(coffee) 

Declaration 

I, the farmer, declare that this information I, the field officer, confirm that 
is correct and that I have understood the the above mentioned information 
conditions for organic production. I have is correct. 
also received a copy of the farmer's organic 
contract. 

Date : Date : 

Place : Place : 

Signature of Farmer Signature of Internal Inspector 

Development of Internal 
Control System (ICS) 



Documentation and 
Documentation Control 

1.5.2 Provision of Documents to the Members of the Grower 
Group 

Each member of the Grower Group will be supplied with a docket in local 
language, which will contain the following: 

Copy of TQSflCS Manual. 

Internal Standard document. 

NPOP document (Each memberlstaff shall be communicated when there 
is a revision in the standards). 

Definition of the production unit. 

Farm data sheet including last use of prohibited inputs. 

Field records (main cultivation measures, use of inputs, harvested 
quantities, post harvest procedure). 

Prevailing farming system and package of practices available for the 
area. 

Details and description of the various steps required for the process flow 
right from cultivation to harvest and sales of the products. 

Written contract (for formal commitment) of each grower within the 
group. 

Annual farm inspection checklist. 

Information on training programmes and provision of advisory services 
by the field officers. 

1.5.3 Operating Document 

The Quality Manager shall maintain some operating documents that will 
contain: 

An overview map showing location of each member's production unit. 

Farmers' list with code and name of the farmer, total area, area under 
crop, date of registration, date of internal inspection, name of Internal 
Inspector, result of internal inspector etc. 

List of farmers who have been issued sanctions with the reason and the 
duration of the sanction. 

Risk assessment .periodically.and its correction measure. 

1.5.4 Critical Control Points for Risk Assessment by the 
External Certification Body 

The initial risk assessment is the very first step towards raising awareness of 
critical aspects to be tackled in the ICS. So it is necessary to repeat the risk . 
analysis exercise regularly to ascertain whether earlier detected risk is still 
posing a threat. The earlier risk may be with organic conversion, but in the 
next year the crisis may be with some other issue. Therefore, to minimize risk, 
it is essential to keep a check on critical control points as identified below: 



Measures taken by the farmers to deal with part conversion (if farmers Development of Internal 
Control System (ICS) still grow some non-organic crops). 

Conversion period. 

Production rules for the whole production unit e.g., seeds, fertilization 
and soil management, pest management, approved inputs, prevention of 
drifts, animal husbandry. 

Harvest and post harvest procedure. 

Processing and handling standards. 

1.5.5 Internal Inspection 

The internal inspection is very important in Internal Control System. The 
success of external inspection on sample inspection depends fully on internal 

As per NPOP guideline, the directives for internal inspection are as below: 

At least two inspections of the group (one in growing season of each 
crop) are required to be carried out by the internal inspector and should 
be documented. 

The inspection should be carried out in the presence of the member or 
hislher representatives and must include a visit of the whole farm. 

The internal inspector should verify whether the internal standards have 
been followed and suggestions of the previous internal inspection fulfilled. 

The visit of the internal inspector should be documented in the farm 
inspection checklist duly signed by the inspector and countersigned by 
the member or his representative. 

In case of severe non-compliance, the results should be reported 
immediately to the IQS Manager and all measures to be taken according 
to the internal sanction procedures. 

1.5.6 External Inspection 

The internal inspection is very important in the internal control system. With 
the help of internal inspector, the grower group basically monitors all farmers 
for compliance with organic production rules. The external certification body 
only needs to check whether the internal control system is maintained efficiently. 
For this, the external inspector re-inspects a certain number of farmers and 
their documents for compliance with the NPOP standard or any other required 
standard. The certifier determines the level of external control on the basis of 
risk assessment. The sampling plan for inspection should be based on the 
inspector's perception of risk based on the following factors: 

1) Size of holding. 

2) Number of members in the group. 

3) Degree of similarity between the production system and crop system. 

4) Intermingling/contamination. 

5 )  Local hazards. 

Sampling methods for different size of the grower group is based as per NPOP 
norms of group certification. 15 



Documentation and 
Documentation Control 

1.5.7 Yield Estimates 

The internal control needs to provide yield estimates of the crop to be certified 
for each farmer. The estimates need to be available before crop harvest. 

It is very difficult to get correct yield due to various factors like climatic 
condition, pest attack and disease incidence. Realistic yield estimates are based 
on the quantities delivered by farmer in the previous years, plus an assessment 

' of the on-farm crop situation. 

As per NPOP directives, yields should be estimated for each crop for individual 
farmer in the group. This activity should be carried out especially during 
harvesting and should be counter-checked with the estimates during buying. 

The field officer should record updates on yield estimates shortly before harvest. 

1.5.8 Internal Approval 

The results of the internal inspection must be formally confirmed in an approval 
procedure. This is usually done by a second competent person or group 
generally known as Internal Approval Staff. 

In respect of internal approval, the IQS Manager will have a defined procedure 
to approve or impose sanctions on the farmers in the group. All internal farm 
checklists are required to be screened by internal approved staff with special 
focus on criticalldifficult cases. For providing internal certification status, the 
approval committee will check the assessment of internal inspector. 

1.5.9 Non-compliance and Sanctions 

Non compliance of recommendation has adverse impact on certification process. 
If a grower fails to comply with the organic regulations/standards, he/she 
exposes all of hisfher fellow members to the risk of de-certification of the 
project. The internal control should be alert to such situations. It is therefore 
necessary to take appropriate corrective or mitigating measures by the IQS/ 
ICS in the case of non compliances and the following methods to be adopted: 

Procedures for implementation of sanctions. 

Imposed sanctions have to be documented (list of farmers issued sanctions, 
documentation of identified non-conformities in the files). 

Farmers who have used prohibited inputs on their farms must undergo 
again the full conversion period (if they remain in the group). In such 
cases, it has to be checked whether the farmers have already delivered 
the produce and whether this sub-standard produce has got into the overall 
produce. If this has happeaded, the certification body needs to be notified 
immediatelyT and the inferior produce separated. 

1.5.10 Training of IQSIICS Personnel and Farmers 

It is very much important that all organic staff in the group should be trained 
properly. The main objective of training is to equip the organic growers and 
project staff with the necessary knowledge and expertise for organic agriculture. 
As per guideline of NPOP: 

Each internal inspector should be trained annually by a competent trainer. 

The date of training, list of participants etc should be documented. 



The date of participation and content of the training of all IQS staff Development of Internal 
needs to be documented in the staff files. Control System (ICS) 

The IQS manager should organize regular training to the farmers in the group: 

Each farmers needs to receive at least one initial advisory visit by the 
extension service or in an organized training. 

The list of participants and training content should be well documented. 

1.5.11 Additional Procedures 

It is also necessary to define procedure for buying, storage and handling or 
processing, particularly for the organization that would market the organic 
products. These procedures are required to ensure the integrity of the certified 
product in all aspects of the product flow and avoid mix up of different 
qualities. Vigil should be kept on contamination with chemicals during purchase, 
storing, transport or processing. 

The NPOP has the guidelines for minimum requirements as below: 

a) Buying Procedure 

The status of the farmer in the group should be checked. 

The supplied amount should be compared with the harvested amount 
and estimated yield. In case of doubt, the produce shall be kept apart 
until clarified by the IQS coordinator. 

The delivered quantity of the product should be registered in the 
purchase record. 

Farmer will be issued a receipt duly signed by the purchase officer 
stating the quantities of the product delivered with date. 

All documents have to indicate the status of the certified product 
(organic or in conversion). 

Bags should be labeled as "Organic" or as "In conversion". 

b) Storage and Handling Procedures 

Identification of the product at all stages of product flow during 
transition. 

Segregation of organic products from in-conversion products. 

Fumigation of containers, irradiationlionization etc. are prohibited. 

The location in the warehouse during storage must be labeled as 
"organic" or "in-conversion". 

c) Processing 

Central Processing Units will be inspected .by the external inspection 
and certification body. 

Ingredients and processing aids must be used as per the standard of 

NPOP. 
During the product flow (transition), the products should be separated 
from non-organic products. 

The processing steps need to be documented. 
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The Department of Agriculture and Cooperation, Ministry of Agriculture, 
Government of India, is helping capacity building through appointment of 
"Service Provider" under the National Project on Organic Farming scheme. 
Such Service Provider should: 

i) Motivate farmer group/clusters 

ii) Act as team leader of Internal Control System and liaison with certification 
agencies by coordinating internal inspection and external inspection. 

iii) Maintain record of organic farm by coordinating field staff, growers etc. 

iv) Act as a technology messenger and to advise farmers on package of 
practices, technology package, imparting training on preparation of on- 
farm organic inputs. Educate farmers on 'do and don'ts' in organic farming 
without having any conflict of interest that might hinder the work. 

V) Other services expected from such supporting group are: 

a) Drawing of village map. 

b) Registration of the growers. 

C) Inspection of each farm at least once a year. 

d) Providing assistance in packaging and storage of the produce. 

e) Visit to market and arrange of sale. 

f) Providing training to growers of the group. 

A Service Provider may serve cluster of farms in a village. 
p~- - -  ~ 

Check Your Progress Exercise 4 
Note : a) Space ,is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) Briefly Mention the Procedures of Internal Control System. 



2) What Do You Mean by Critical Control Points for Risk Assessments? 

...................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

1.7 LET US SUM UP 
Group certification process is being encouraged in organic farming across the 
world. It is of particular help to small and medium farmers because of the low 
cost of certification. As per criteria, the growers seeking Group Certification 
should be located in closed geographical proximity. It is desirable that the 
crops as well as farming practices of the groups should be uniform. 

Success of group certification depends on proper quality management, known 
as Internal Quality System (IQS), by the group. Internal Control System (ICS) 
is an important component of the Group Certification. In ICS, growers' group 
basically controls all farmers for compliance with organic production rules. 
The organic certification body only needs to inspect whether ICS is working 
well and efficiently. They make random inspection of farmers in the group, by 
checking ICS documentation system to evaluate effective implementation of 
ICS. 

For effective implementation of ICS, the group prepares ICS manual and 
internal standard. Among responsible growers, the duties are divided between 
personnels like internal quality system manager, internal inspector, approved 
manager, field officer, purchase officer, warehouse manager and processing 
manager. For ICS, grower groups also maintain documents like ICS manual, 
internal standard, NPOP document, farm entrance form, field record, written 
contract etc. The percentage of internal control will be determined by external 
certification body on the basis of risk assessment. If a grower fails to comply 
with the organic regulations/standards, there may be risk of de-certification. 

KEY WORDS 
Group Certification : Certification of an organized group of producers, 

processors and exporters in geographical 
proximity, and having similar farming and 
production systems. 

Conflict of Interest : The situation where an individual's capacity for 

Development of Internal 
Control System (ICS) 

objectivity is put to risk by financial or personal 
interests in conflict with their interests in 
conducting fair and impartial inspection or 
certification. 
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Critical Control Points : There may be some points of risk in ICS that 
are critical and need control/correction. These 
are called critical control points. 

Service Provider : Under the govt. scheme 'National Project on 
Organic Farming', one of the component is 
capacity building through Service Providers(SP), 
where SP will be responsible for supervising 1 
Internal Control System (ICS) in grower group 
certification. 

1.9 FURTHER REFERENCES 
I 

National Programme for Organic Production (2005). Department of Commerce, 
Ministry of Commerce and Industry, New Delhi. 

IFOAM (2003). Small Holder Group Certification - Complication of Results. 

IMORVature Land Manual for Quality Assurance (2002). A guideline for 
Internal Control System (ICS) in small holder organization. 

EU Guidance Document for the Evaluation of the Equivalence of Organic 
Product (2003) Group Certification Schemes Applied In Developing Countries. 

Guideline of National Project on Organic Farming. Department of Agriculture 
and Cooperation, Ministry of Agriculture, Government of India. 

1.10 MODEL ANSWERS 

Check Your Progress Exercise 1 

1) It is certification of an organized group of producers, processors and 
exporters with similar farming and production systems and which are in 
geographical proximity. It saves cost of certification and the cost is shared 
by group. 

2) The producers should be located in close geographical proximity to one 
another. The crops and farming practices of the group should be uniform 
and reflect a consistent vrocess or methodolo~y. 

Check Your Progress Exercise 2 

1) The internal control system (ICS) is a documented quality assurance 
system that allows the external certification body to delegate the inspection 
of individual group member to a body identified from within the operators 
of the group. 

2) Basic steps for the development of an ICS may include the following 
information: 

Identification of farmers group based on certain criteria 

Imparting ICS training to internal qualified personnel. 

Preparation of manual for ICS in easily understandable language. 

Development of pertinent forms for gathering the relevant information 



Check Your Progress Exercise 3 Development of Internal 
Control System (ICS) 

1) The groups that are to be certified on the basis of an ICS are expected 
to present an internal ICS manual which should be written in simple 
language for better understanding of the growers. The ICS manual shall 
reflect current requirements of the certification standard. Its contents are: 

- An overview of the organic project site. 

- Risk assessment and required measures. 

- Internal Organic Standards 
- Farm control and Approval procedure, internal inspection, yield 

estimate, farm data etc. 
- Organization, ICS personnel and their specific job description. 

- Training of ICS personnel/farmers. 
- Procedures of buying, handling, processing and export. 

- External inspection and certification. 

2) Naturally, if an individual farmer in a group or alone is complying with 
the standards of organic production (laid in NPOP), the certification 
process is eased. The inspector may be able to certify the product on the 
basis of available documents maintained at the farm. 

3) The conflict of interest is very sensitive issue in Internal Control System. 
It is the situation where an individual's capacity for objectivity is put at 
risk by financial or personal interests in conflict with their interest in 
conducting fair and impartial inspection. It can be prevented; if possible 
the inspector should not have any relationship with the farmers whose 
farm is under inspection/certification. All possible conflicts should be 
declared in writing by all the members. The conflict of interest can be 
prevented to some extent if any two organizations exchange ICS inspectors 
for internal inspections. 

Check Your Progress Exercise 4 

1) The procedure of Internal Control System (ICS) involves the different 
steps like registering the members, internal auditing, ICS training to the 
members etc. 

2 )  The initial risk assessment is the very first step towards raising awareness 
of critical aspects to be tackled in the ICS. So it is necessary to repeat 
the risk analysis exercise regularly to get an idea whether earlier detected 
risk js still continuing or not. The earlier risk may be with organic 
conversion, but in the next year the crisis may be with some other issue. 





meet specified norms and parameter by following standardized protocols. These Quality Management of 
Certification Body are established, implemented and periodically audited to assure the quality. 

The documents enable the certification body to certify the adherence of the 
quality norms. 

2.2.2 Preparation of Quality Manual and its Importance 

The certification body must operate as an effective quality system in accordance 
with the relevant elements of the programme and the type, scope and amount 
of work to be done. The quality system must be thoroughly documented and 
this documentation must be available to the certification body staff. The 
certification body must assure effective implementation of the documented 
quality system, procedures and instructions. The certification body must 
designate a person who has direct access to the highest executive level and 
who regardless of another attribution, should be empowered to have the 
necessary authority to: 

a) ensure that a quality system be developed and maintained according to 
the present programme. 

b) account for the performance of the quality system before the management 
of the certification body in order to revise or improve the quality system. 

The quality system must be subjected to documentation in the form of Quality 
Manual and in the complementary quality procedures. 

2.2.3 Different Components of Quality Manual 

The quality manual must contain at least the following elements or refer to 
such elements: 

a) The organizational structure. 

b) A desception of management personnel (committees, groups or persons) 
responsible for updating standards; 

C) A description of the certification body's legal status and details of the 
persons in control; 

d) Names, qualifications, experience and mandate of the supervising manager 
and other members of the certification staff, both-in house and external; 

e) An organizational chart indicating hierarchy, responsibilities and 
distribution of functions under the supervising manager; 

f) A description of the certification body's set up, including its formation, 
mandate and management procedures; 

g) Policies and procedures intended to review management; 

h) Administrative procedures, including documentation control; 

i) Responsibilities And duties for services, operations and functions directed 
related to quality, such that all parties involved are aware of the nature 
and limits of each person's responsibilities; 

j) Procedures pertaining to the recruiting, selecting and training and 
controlling the perfonnance of the certification body's staff; 



Documentation and k) A list of sub-contractors registered with the certification body and the 
Documentation Control procedures by which it evaluates, registers and controls their qualifications; 

1) Procedures for dealing with non-compliance and assuring the effectiveness 
of corrective and preventive measures taken; and 

m) Procedures for evaluating production systems and for implementing the 
certification process, including: 

i) Conditions regarding issuing, keeping and withdrawing of 
certification documents. 

ii) Controlling the use and application of documents relative to the 
certification of products. 

iii) Policies and procedures for the processing of appeals, complaints 
and disputes. 1 

Check Your Progress Exercise 1 
Note : a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) What do you mean by Quality System ? 

2) Why Quality Manual is important ? 

..................................................................................................................... 



3) What are the components of a Quality Manual? 

The Quality Manual describes the Quality Management System being adopted 
by certification bodies. The requirements of the quality manual have been 
discussed in para 1.2 and 1.3. But the most important features of quality 
manual are: (a) policy (b) organisation (c) documents / records (d) management 
review and (e) internal audit. 

2.3.1 Policy 
As per the National Guideline, specific policy guidelines should be put in 
place for the certification body. The company (for example) has executive 
responsibility for quality in implementing the following objectives and mission: 

To certify organic farming, organic processing, organic inputs and the 
products of organic agriculture for national and international markets. 

To implement the National Standards for Organic Products (NSOP). 

The Policy may be: 

To make the company's services available to all applicants whose activities 
are in a field for which the company is authorised, named as accredited 
certification body. 

To abide by the guidelines of National Standards of Organic Production 
(NSOP) and other competent authorities in carrying out inspections, 
evaluations and certifications. 

To ensure a methodical and effective inspection of the areas of activity 
to the satisfaction of all  lavers in the oreanic aualitv chain. 

To inspect and evaluate in an impartial and objective way, independental 
of economical interests. 

Quality Management of 
Certification Body 

To calculate fee and costs based on a uniform fee scheme accepted by 
the authorities such that financial independence is assured and the company 
does not impose undue financial conditions on the avvlicant. 





according to the projects in alphabetical/ \ 
Quality Management of 

Certification Body 

order, from t h e  front to the rear and 
top to bottom. Each file is labelled 
with the name of the project, the 

number. project number and the contract / Procedure Manual Quality\ Including Manual 

iii) The company should / 1 I \ 
maintain the following 
documents: / Records 

Quality Manual e 
Quality / I Work Instruction 
Procedures 

I I \ 

Formats 
/ 

Standards (national and international) 

iv) As per the codification system, a code number as given below identifies 
quality manual, quality procedures and the formats: 

I S 0  9001: 2000 clause No./Document code and No./Rev. No. 

v) The document codes (y) are as under : 

QM = Quality Manual 

QP = Quality Procedure 

F = Formats 

S = Specification 
I 

vi) Other Standards, documents of external origin are identified by their title 
and stamped "Controlled" on first page only. 

vii) Master copy of all documents are preserved by MD and helshe maintains 
a master list of all formats, records machinery and testing equipment etc. 
in a separate file. 

2.3.4 Quality Management and Internal Review 

The Inspection and Certification Agencies should conduct periodic internal 
inspection covering all procedures in a planned and systematic manner, to 
verify that the certification system is implemented and is effective. 

I The Inspection and Certification Agencies should ensure that: 

personnel responsible for the area inspected are informed about the 
outcome of the inspection; 

[ corrective actions are taken in a timely and appropriate manner; 

I results of the inspection are documented. 

I The Inspection and Certification Agency's management should review its system 
at definite intervals, and records of such reviews should be maintained. 



Documentation and The Management Director (or Executive Director) will conduct a management 
Documentation Control review at least annually with each staff member. The basis for the view should 

be the general performance and adherence to the mandated tasks. 

2.3.5 Internal Audit 

i) The company checks the quality assurance system fixed in the Quality 
Manual (Qrvl). The effectiveness of the actual execution of the corrective 
measures should be recorded. 

ii) The execution of the monitoring activity follows the stated specifications 
in the audit programme. The following basic questions should be kept as 
check list: 

a) How the activity of the company appears? 

b) Does the field adhere to the norms in the quality manual? 

c) Does the practical implementation correspond with the specifications 
of the Quality Manual ? 

d) Is the quality of the implementation up to the set standards? 

e) What correction and improvement measures are suggested? 

All recordings and documents created by the internal audit should be completely, 
reliably and continuo;sly archived by the certification body. These records 
should be readily available 'for at least five years from the auditing. 

Check Your Progress Exercise 2 
Note : a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) What is the importance of management review? 

..................................................................................................................... 

2 )  Describe the role of internal audit? 



management, certification and other systems meet specified requirements and 
outcomes by following standardised protocols. 

It helps to meet specified norms and parameters of quality. The quality system 
must be subjected to documentation in the form of Quality Manual. 

The structure of the quality manual consists of: 

i) Introduction, 

ii) Quality system and policy, 

iii) Legal status, 

iv) Organisational chart, 

v) Organisation, 

vi) Management reviews, 

vii) Administrative System, 

viii) Operational and functional duties of personnel, 

ix) Recruitment, training and monitoring, 

x) Sale-contracting system, 

xi) Handling of non-conformities, 

xii) Appeals and complaints, 

xiii) Internal review and audit, 

xiv) Confidentiality provisions, 

xv) Documentation and Document control, and 

xvi) Records. 

The NSOP guidelines on quality manual for certification bodies have focussed 
k 
I on competence, independence, accountability and responsibility, objectivity, 

credibility, internal review, access to information, confidentiality, participation 
and non-discrimination. The Section 5 and Section 6 of NSOP guidelines have 
dealt on general provision for Inspection and Certification agencies and 
management of certification body respectively. These guidelines suggest that 
the Inspection and Certification agencies should have the financial stability 
and resources required for the operation of a certification system. They should 

1 have a documented description of its administration, including officers and 
responsibility, documented policy for deploying personnel. They shguld 
maintain a system for the control of all documentation relating to the 
certification system and should ensure that all issues of appropriate 
documentation are available at relevant locations. 

All records need to be safely stored. The Inspection and Certification agencies 
should conduct periodic internal inspection covering all procedures in a planned 
and systematic manner to verify that the certification system is implemented 



implemented, and periodically audited to ensure 
that production, processing, handling, 
management, certification, accreditation and 
other systems meet the specified requirements. 

Internal Audit/ : A systematic periodic review and assessment of 
management Review the objectives and perfomlance of a program 

that is undertaken by the certification body itself. 

Declaration of Interest : Declaration of no personall commercial conflict 
of interest by all concerned involved in the 
process of inspection and certification. 

National Programme for Organic Production 2005. Department of Commerce, 
Ministry of Commerce and Industry, New Delhi. 

T h e  managing director is generally responsible for the company. The managing 
director stipulates and plans the fields of work and the responsibilities involved 
in carrying out the verification and on-site inspection and evaluation are 
conducted by qualified and authorised auditors 

Check Your Progress Exercise 1 

1) Quality system is the system where documented procedures that are 
established, implemented and periodically audited to assure that 
production, handling, management, certification and other systems meet 
specified requirements and outcomes by following standardised protocols. 

2)  Quality manual is an important document which helps in maintaining the 
quality of the certification system. The progress check is also maintained 
with the help of quality manual. 

3) The structure of the quality manual in general contains: 

Introduction 
Quality system and policy 

Legal status 
Organisation and organisational chart 

Management reviews 
~dminiskative system 
Operational and functional duties of personnel 

Recruitment, training and monitoring 

Subcontracting system 
Handling of nonconformities 

1 
Appeals and complaints 

30 Internal review and audit I 



Confidentiality provisions 

Documentation and Document control 

Records 

Check Your Progress Exercise 2 

Quality Management of 
Certification Body 

I )  The managing director is generally responsible for the company. The 
managing director stipulates and plans the fields of work and the 
responsibilities involved in carrying out the verification and on-site 

2) The internal audit refer the internal auditing of the goods and service 
with the organization with the help of own committee. The execution of 
the monitoring activity follows the stated specifications in the audit 
programme. The following basic questions should be kept as check list: 

1) How the activity of the company appears? 

2) Does the field adhere to the norms in the quality manual? 

3) Does the practical implementation correspond with the specifications 
of the Quality Manual ? 

4) Is the quality of the implementation up to the set standards? 

5) What correction and improvement measures are suggested? 

All recordings and documents created by the internal audit should be completely, 
reliably and continuously archived by the certification body. These records 
should be readily available for at least five years from the auditing. 





Third Party Verification1 
3.2 CONCEPT OF THIRD PARTY VERIFICATION Certification 

L 3.2.1 What is Third Party Verification in Organic Production? 
i 

The demand for organic food is increasing day-by-day. Consumers are becoming 
more conscious of safety and quality of food. They want to be assured that the 

1 products they buy are really organically produced. Certification provides 
consumers with the assurance that claims made by sellers of organic products 
are true. This also helps the organic farmers to be free of unfair competition 

I 

from other farmers who use the term organic in a fraudulent way. 

Any product may be considered as 'Organic', if it is certified (assured) by an 
authorized 'third party'. (In this context, the producer is the 'first party', the 

I 

buyer is the 'second party'). The 'third party' is commonly known as Inspection 
and Certification Agency. 

An Inspection and Certification Agency monitors the entire chain of activities 
as per the given norms and standards. When the standards-are met, the term 
'organic' is allowed to be used on the label of the product. In fact, third party 
organic certification has evolved as the dominant means of Organic Guarantee 
System for the trade globally. It has been providing a system of legal liability 
and protection to distributors, processors and retailers around the world. The 
third party certification is based on providing an audit trail through every step 
of production from purchase of seed to sale of the crop. 

3.3 CERTIFICATION PROCEDURE 

3.3.1 Key Steps in Certification Process 

The certification programme operating by any accredited certification agency 
consists of policies and procedure on how to implement a credible system of 
certification. The certification programme includes standards (norms), 
verification/inspection procedures, assessment procedures and certification 
procedures. In third party certification, the operators must follow the standards 
and maintain adequate records. 

There are total six steps under this process. These are as follows: 

Step I: Selection of a Certification Agency 

In the first step, the operator (producer or processor) selects an accredited 
certification agency for certifying their operations. The agency charges a 
prescribed fee for providing this service. 

Step 11: Information Submission 

The operator (producer) submits information on their total production plan, 
crops requested for certification, field history, area, farm, field maps, source 
of seed, fertility management of soil, pest/weed/disease management of the 
crop, record keeping system, harvest and storage, equipment and other 
information required by the certification agency. If processing is involved, the 
processors are required to submit information on historylmanagement of the 
operations, ingredients, processing aids, record keeping system, pest management, 
sanitation, trans~ortation, storage etc. 



Step III : Certification Agency Review 

The certification agency reviews the information submitted by the operator. 
The operator's ability to comply with the standards is assessed. The certification 
agency inform the operator regarding their on site inspection. 

Step IV: Inspection 

The inspection follows procedures and verifies the soil, crop, livestock, 
equipments, building, storage etc. The information is collected in the inspection 
form. The inspector submits the assessment report, highlights the strength and 
weakness of the operator's operation, the non-compliance if any and the 
potential deficiencies. 

Step V: Approval I 
The certification agency assesses the inspection report and decides on 
certification. The certification decision is based on the following points: 

Approval for certification. I 
Approval with condition that must be fulfilled prior to certification. I 
Approval with condition that must be fulfilled within specific period of 1 
time. 

Denial due to non-conformity. 

The decision of the certification agency is informed to the operator. 

Step VI: Certification and Seal 

After the certification of compliance is issued to the operator, the certification 
agency allows to use their seal and the India Organic Seal on the products. 

The process of inspection and certification is to be done each year, and the 
validity of the certificate is only for 12 months. The operator is required to get 
the compliance certificate renewed every year. 

3.3.2 Merits of Certification 
1 

The advantages of certification are as below: I 

1 
Certification assures the genuinity of organic products. i 

Certification is a market tool. It enables to fetch premium price for 
organic products. 

It helps in. traceability; in case of any fraud detected, the particular 
operation at default can be traced back. 

It signifies a credible system of operation in the country. 

Certification creates transparency. 

Certification improves the "image" of organic agriculture in the society 
as a whole and increases the credibility and visibility of organic movement. 



3.3.3 Certification of Small Farmer Groups (Group 
Certification) 

Group certification is based on Internal Quality Management System of the 
farmers in a group. The group may consist of farmers7 cooperative, or small 
scale processing units. The farmers with a land holding up to four hectares can 
be a part of the group. The external Inspection and Certification agency inspects 
the group for certification by conducting sample inspections, which is based 
on the square root of the number of farmers in a group. The sample may 
increase depending on the risk assessment made by the Certification Agency. 

The Basic criteria for group certification are: 

The members in the group must follow similar crop production methods 
as per NPOP. 

Should establish an Internal Control System (ICS) for maintaining internal 
quality control. 

Farmers should operate in geographical proximity. 

The group will have a legal status. 

The group will develop its own policy and procedures relating to 
responsibility, delegation of activities, internal inspections, creating 
awareness and trainings to the farmers for maintaining the quality of the 
ICS. 

ICS will identify internal inspectors within the group for carrying out 
inspections. 

The group will market products under single identityhranding. 

Any default farmers will be removed from the group. 

3.4 ACCREDITATION PROCESS AND EVALUATION 

Third Party Verification1 
Certification 

The accreditation procedure may be listed as below: 

Screening of application and documentation. 

Evaluation and assessment. 

- 'Primafacie'evaluation. 

- Physical evaluation. 

I 
AccreditationJRejection. 

Accreditation Contract. 

t - signing a memorandum of understanding (MoU). 
- signing of code of conduct. 

, Annual Surveillance. 
I 

Review evaluations. 

Complaints. 

I Sanctions. 

I Termination. 



Documentation and The first step is to invite applications for accreditation from prospective 
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inspection and certification agencies operating certification programmes. 
Organizations aspiring to initiate accreditation programme for organic products 
should apply for accreditation in a prescribed format with an application fee. 
The applications are screened by a committee for the compliance to the 
accreditation rules under NPOP. The Evaluation Committee (EC) makes site 
visit, checks documents, collect details, personal discussions and assess the 
operation as per the given criteria. The EC then submits an evaluation report 
to the accreditation agency for considering accreditation. 

Based on the recommendations of the evaluation committee, suitable inspection 
and certification agencies are accredited. The certification bodies sign a MoU 
and code of conduct with the accreditation organizations. The accreditation 
agency then issues a certificate of accreditation, containing the following 
details: 

- Accreditation number. 

- The name and address of the inspection and certification agency. 

- The nature of the activities covered scope of certification. 

- The date of issue and date of expiry. 

- The authentic signature of the Accreditation agency. 

The accreditation is given for three years. The accredited certification agency 
is annually evaluated under the annual surveillance plan of the accrediting 
agency. 

When non-compliance is found in the operation of the certification agency, 
the accreditation agency may take action depending upon the severity of the 
non compliance which may be any of the following: 

Issue a warning letter or letter of reprimand. 

Impose penalty. 

Suspend accreditation. 

Terminate accreditation. 

The certification agency may appeal to the competent authority of the 
accreditation agency to consider their request. 

A certification programme should not engage in other activities that could 
compromise ks neutrality and credibility. A certifier should: 

i) inform public of certification programme and its mark, 

ii) publish list of certified operators/producers, 

iii) give the operator satisfactory guidance concerning the standards and 
certification requirements. The certifier should not provide any consultancy 
services to certified producers; engage in sales, pricing and commercial 
activities etc. 

3.4.1 Accreditation of Third Party Certification 

Accreditation means authorizing and approving an organizatiodagency for 

3 6 
certifying organic farms, products and processes as per the given standards. 





Documentation and 
Documentation Control 3.4.2 Need for Certifying Agencies to Get Accreditation 

Accreditation is a procedure by which an authoritative agency evaluate and 
gives formal recognition that a certification programme is in accordance with 
the standards of the authoritative agency. In brief, the certifier provides 
assurance regarding the product while the accreditation agency provides 
assurance regarding the certification agency. 

Accreditation criteria are based on international standards IS0 65 which are 
mandatory for the certification agency. 

3.4.3 Major Criteria for Accreditation of a Cer1;ification 
Agency 

Any certification programme is required to comply with 11 major criteria for 
accreditation, which are as follows: 

Competence 

Discrimination 

Independence E l  
Accreditation 

Criteria Responsibility 
(Eleven Point 

Principle) 

Documentation 

Compliance 

The certification agency should have professional competent personnel, well 
versed in all the relevant aspects of organic product standards, inspection and 
certification procedures. 

Independence 

The certification agency should be independent to operate the certification 
programme and free from any conflict of interest. 



The certification agency should be responsible for granting, maintaining, entirely Third Party 
Certification 

suspending or withdrawing certificate. 
i 

i Objectivity 

1 The certification agency should be impartial. Inspection and certification should 
i be based on objective assessment of relevant factors, following documented 

I procedures. 

I Credibility 

I The certification agency should exercise control over the use of certificates 
and mark of conformity (logo, seal) for making the credibility of its operation. 

b Quality Improvement and Internal Review 
I 

I The certification agency should maintain quality management system and 

I review them regularly for improvement. 

Access to information 

The Certification agency should publish information regarding Production 
standards, organizational structures, rules and procedures. 

Confidentiality 
I 

The Certification agency should have arrangements to ensure confidentiality 
of information regarding specific operators collected in the course of 

I certification activities at all organizational levels (including committees and 
contracted bodies). 

The certification agency should operate in non-discriminatory manner. 

Cost effectiveness 

Inspection fee should be nominal and affordable to the operator. 

FinanciaVPersonal resources 

The certification agency shall have financial and personal resource to sustain 
its operations. 

Check Your Progress Exercise 2 

Note: 1) Space is given below for the answer 
I 

2) Compare your answer with that given at the end of the Unit. 

1) Write down the modalities of accreditation of a certification agency to 
certify the organic produce? 





7) Destination of the product, Third Party Verification/ 
Certification 

8) Signature of the authority of Certification agency, 

9) Date of certificate issuing, and 

10) Invoice Number. 

These certificates are given for individual operation i.e. production, processing 
and handling by an individual operator. There is other type of certificate in the 
operation known as Group Certificate. 

3.5.3 Group Certificate 

i When small farmsloperators having marginal land holding (of 0.1- 1.0 hectare) 
together form into a group, they can be collectively certified under one 
certificate known as Group Certificate. This is cost effective because the small 
farmers in the group can share the certification feelcost. However, there are 
certain norms to be followed by the group. 

All the members in the group are responsible for maintaining an internal 
checking and establishing a system known as Internal Control System (ICS). 
The third party certification agency inspects the ICS and then gives the group 
certificate. Thousands of farms are now covered under organic group 
certification in India. 

The certification agency charges annually for inspection and certification of 
the project. The component of the fee includes the mandatory cost of inspection, 
cost of travel and cost of number of certificates issued. 

Check Your Progress Exercise 3 

Note: 1) Space is given below for the answer. 

2) Compare your answer with that given at the end of the Unit. 

1) How many certificates of conformity are issued in organic operation? 

2) What is Group Certification and how it is beneficial for small Farmers? 

..................................................................................................................... 

..................................................................................................................... 



NPOP 



Third Party 

documents, the national standards, accreditation Third Pa=ty 
Certification 

criteria, inspection and certification procedures 
have all been prepared and approved by National 
Steering Committee. 

: Third Party means an assessing side or agency 
that is called in to certify the procedures followed 
by an organic enterpriseloperator. This third party 
should not have any financial interest in the 
enterpriseloperator or marketing of that 
operator's products. 

Willer, H. and Yussefi (Eds.) (2005). The World of Organic Agriculture, 
Statistics and Emerging Trends. IFOAM, p 1 - 189. 

Export-Import Bank of India (2003). Export of Organic Products from India: 
Prospects and Challenges. Occasional Paper No.97, p 1-166. 

IFOAMIIOIA (200 1). International Organic Inspection Manual. 

National Programme for Organic Production (2005). Department of Commerce, 
Ministry of Commerce and Industry, New Delhi. 

Check Your Progress Exercise 1 

first (producer) and second party (buyer). This is known as third party 
certification. It is also known as inspection and certification agency. 

2) The merits of certification are as below: 

Certification is a market instrument. It enables access to a special 
market, often getting a premium price. ' 

Certification enhances trust between the producer and the consumer. 

Certification requires the producers to have documentation and 

It also builds trust between consumer and organic producer. 
h 

The data collected in the process of certification can be very useful 
for market planning as well as for extension and research. 

Certification creates transparency. The transparency facilitates direct 
contacts between producer and consumer/buyer, and removes the 
middlemen. 

Certification improves the "image" of organic agriculture in the society 
as a whole and increases the credibility and visibility of ,organic 
movement. 



Documentation and 3) Accreditation is a procedure by which an authoritative agency evaluates 
Documentation Control 

and gives formal recognition that certification is done in accordance to 
the standards of the authoritative agency. It guarantees that the certification 
programme is competent to carry out inspection and certification. 

Check Your Progress Exercise 2 

1) The accreditation of a certification agency is done after inviting an 
application, scrutinizing it, and making field inspection etc. 

2) The accreditation process includes different steps. These steps include 
selection of certification agency, information submission, review of 
information, inspection, certification etc. 

Check Your Progress Exercise 3 

1) Mainly there are three types of certificates given in Indian Organic 
production system. 

2)  Group certification is a process of giving certificate to a group of small 
farmers for production, processing or handling of organic produce. In 
India, most of the farmers are small holders, if they form a group for a 
particular work, certification may be easily done and collectively they 
may share the expenses involved in getting the certificate form the 
certification agency. 

3) The Third party certification has several steps viz., selection of agency, 
review, certification, Seal etc. 



SI. Name of the Contact Person and Accreditation Validity of Scope of Certification 
No Certification Address No. Current- Accred Mark 

Agency Accreditation itation 

1) Bureau Contact Person: NPOP/NAB/ 14-09-2009 -NPOP 
Ventas Mr. R. K. Sharma 00 1 
Certification Director 
India Pvt. Ltd. Address : 

- 
(Formerly Marwah Centre, 6th Floor NOP 
known as Opp. Ansa Industrial Estate 
BVQI (India) Krishanlal Marwah Marg 
Pvt. Ltd.) Oft' Saki-Vihar Road 

Andheri (East), 
Mumbai-400 072 
(Maharashtra) 
Phone No.:022-66956300, 
569563 11 
Fax No.022-66956302110 
Email: 
scsinfo@in.bureauventas.com 

2) ECOCERT Contact Person: NPOP/NAB/ 22-08-2008 -NPOP 
SA, Branch Dr. Selvarn Daniel 002 
Office India Country Representative 

Address : -USDA 
Sector-3, S-613 & 4, 
Gut No. 102, Hindustan 
Awas Ltd. 
Walmi-Waluj Road 
Nakshatrawadi 
Aurangabad - 43 1 002 
(Maharashtra) 
Phone No.: 0240-2377120, 

@ 
2376949 
Fax No.: 0240-2376866 
Emal: 
ecocert@sancharnet.in 

3) IMO Control Contact Person: NPOP/NAB/ 27-09-2007 -NPOP 
Pvt. Ltd. Mr. Umesh Chandrasekhar 003 

Director -USDA 
Address : No. 1314, Double NOP 
Road Indiranagar 2nd Stage 
Bangalore-560 038, 
(Karnataka) 
Phone No.:080-25285883, 

080-2520 1546, 
Fax: 080-252721 85 
Email: imoind@ vsnl.com 

4) Indian Organic Contact Person: NPOP/NAB/ 24- 10-2008 -NPOP 
Certification Mr. Mathew Sebastian 004 
Agency Executive Director -USDA 
(INDOCERT) Address : NOP 

Thottumugham 
P.O. Aluva-683 105, 
Cochin, (Kerala) 
Telefax:0484-2630908-091 
2620943 
Email:Mathew.Sebastian 
@ indocert.org 



S1. Name of the Contact Person and Accreditation Validity of Scope of Certification 
No Certification Address No. Current- Accred Mark 

Agency Accreditation itation 

5) Lacon Contact Person: NPOP/NAB/ 3 1-09-2008 -NPOP 
Quality Mr. Bobby Issac 006 

\ 

Certification Director 
Pvt. Ltd. Address : -USDA 

Chenathra, Theepany, NOP 4ac&0b ~ljsw' w s  
Thiruvalla-689 10 1 ., 
(Kerala) 
Telefax: 0469 2606447 
Email: 
laconindiam sancharnet.in 

6) Natural Contact Person: NPOP/NAB/ 23-05-2009 -NPOP 
Organic Mr. Sanjay Deshmukh 007 
Certification Chief Executive Officer -USDA 
Agency Address : NOP 
(NOCA) Chhatrapati House 

Ground Floor 
Near P. N. Gadgil 
Showroom Pune-411 038, 
(Maharas htra) 
Phone No.: 020-25457869, 
5621 8063 
Fax: 020-2539-0096 
Email:contact@nocaindia.com 

7) OneCert Contact Person: NPOPINABI 26- 10-2009 -NPOP 
Asia Agri Mr. Sandeep Bhargava 008 
Certification Chief Executive Officer -USDA 
Pvt. Ltd. Address: NOP 

Agrasen Farm, Vatika 
Road, Vatika P.O., Off 

efneCert 
Tonk, Jaipur-303 905, 
(Rajasthan) 
Phone No:0141-2770342 
Telefax No:0141-2771101 
Email: info @onecertasia.in 

8 SGS India Contact Person: NPOP/NAB/ 0 1-05-2008 -NPOP 
Pvt. Ltd. Mr. Namit Mutreja 009 

Divisional Manager - -USDA 
Food, Retail & CSRS NOP 
Address : 
250 Udyog Vihar 
Phase: IV, Gurgaon- 122015 
(Havana) 
Ph. N0.0 124-2399990-98 
Fax No.: 0124-2399764 
Email: 
namit-mutreja@ sgs.com 

Documentation and 
Documentation Control 

46 



Third Party Verification1 
Certification 
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S1. Name of the Contact Person and Accreditation Validity of Scope of Certification 
No Certification Address No. Current- Atcred Mark 

Agency Accreditatior itation 

9) Control Contact Person: NPOP/NABl 28-05-2008 -NPOP 
Union Mr. Dirk Teichert 0010 
Certifications Managing Director -USDA 
(Formerly Address: NOP 
known as ' "Summer Ville" 8th Floor 
S kal 33rd - 14th Road Junction 
International Off Linking Road, Khar-W 
(India)) Mumbai 400052 

(Maharasthra) 
Phone 022-67255396197198 
Fax 022-67255394195 
Email: cuc @controlunion.in 
cucindia@controlunion.com 
controlunion@vsnl.com 

10: Uttranchal Contact Person: NPOP/NABl 13- 11-2009 -NPOP 
State Organic Dr. S. K. Malik 0011 
Certification Director -USDA 
Agency Address: NOP 
(USOCA) 12DI Vasant Vihar 

Dehradun-248 006, 
(Uttaranchal) 
Phone No.0 135-2760861 
Fax: 0135-2760734 
Email: 
uss-opca@rediffmail.com 

11) APOF Contact Person : NPOP/NABl 09-01 -2008 -NPOP 
Organic Mr. K. Dorairaj 0012 
Certification Chief Operating Officer 
Agency Address: 
(AOCA) #3, 1st floor, 9th cross, 

5th main, Jayamahal 
Extn, Banggore-560046 
Phone N: 080-65369888 
Fax: 080-23430 155 
Email : 

rn 
aocabangalore@ yahoo.co.in 

12; Rajasthan Contact Person : - NPOP/NABl 09-10-2010 . -NPOP 
Organic Mr. Yashpal Mahawat 0013 
Certification Director 
Agency . Address: 
(ROCA) 31d Floor, Pant Krishi 

" \$ $ %3g&*&< 
Bhawan, Janpath, & 
Jaipur 302 005 8. $p AT ! 

:TW%A .a 
(Rajasthan) X* # L e e  

Phone No: 0141-2227 104 ROCA 
Fax: 0141-2227456 
Email: 
dir-rssopca@rediffinail.com 





level (ICS). In fact, documentation is part of an audit trail that is a record- Formats for 

keeping system by which any stage of crop production from field to storage Documentation 

to sale may be traced. It is the producer's proof of using prescribed organic 
management practices, inputs and products. It is to be reviewed by the inspector 
to verify the compliance. Documentation helps the producer to get his h e r  
farm and produce certified. 

The organic production is process-oriented and best served by the ability on 
the part of producers to demonstrate adherence to the prescribed package of 
practices adopted for the production of a crop. It is necessary to maintain the 
records of the various steps used like inputs used, nutrient management and 
pest control. 

An organic farmer should maintain the following documents: 

a) Field map 

b) Field history 

c) Activity Register 

d) Input Record 

e) Harvest Record 

f) Storage Record 

g) Sales Record 

h) Pest Control Record 

i) Labeling Record 

j) Soil Testing Report 

Now you will be familiarized with the objective and format of these documents. 

Check Your Progress Exercise 1 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) What is the importance of keeping records and documents in organic 
production? 

..................................................................................................................... 
r 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

2) Why documentation of farm activity is a must? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 



Documentation and 3) What are the documents to be maintained by the organic farmer? 
Documentation Control ..................................................................................................................... 

4.2 DOCUMENTS TO BE MAINTAINED BY 
FARMERS 

4.2.1 Farm and Field Map 
i) Objective 

A map is a very useful document. It enables the inspector to get idea of the 
farm to be inspected. To prepare a good map, the following points shall be 
considered: 

A separate map for each plot should be drawn to the scale. 

Total area of each map should be clearly mentioned. 

A good map should cover all areas conventional and organic, in 
conversion, buffer zones etc. 

Show all crops in the plot. 

Show the number (in case of tree crops) or the area (in case of annual 
cropslclosed space crops). 

Indicate all storage areas for farm inputs and produce. 

It should show structures such as house, compost pit, biogas plant, cattle 
shed, poultry shed, pump house etc. present in the farm. 

Show the boundaries and fencing, if any. 

Should clearly show the irrigation source, channels etc. 

In case of crop rotation, the map should indicate the crops cultivated in 
previous seasonsland in brackets the crops proposed to be planted in the 
next season. 1 

The North-South direction should be marked. 

The directions and approximate distance of the other plots (if any) in 
possession of the farmer from the plot depicted in the map, should be 
mentioned. 

During inspection, the following points may be verified: 

Maps are accurate and consistent with field shape, size and location, and 
crops planted and adjoining land use. 
Buffer zones are maintained as indicated on maps. 

ii) Format 
Map may be crudely drawn. It should contain the name of the farmer and his 
village. The sample of an ideal map is as below: 



Biogas Plant 5' 

Formats for 
Documentation 

1. Coconut 98 nos.) 
2. Arecanut (150 nos.) 
3. Vanila (250 nos.) 
4. Nutneg (50 nos.) 



Documentation and 
Documentation Control 

Field Area Previous Years Current Year (2006) 
No. (acre) 2003 2004 2005 

Crop Input Crop Input Crop Input Crop Date Status Input Date 
of (Og/T/ used of 
sowing C) Har 
Status vest 

2 0.5 Soy Vermi Whe FYM Green Rhizo Soy 15.0 OG Rhiz 20.1 
bean comp at Azot Gram bium bean 8.06 obium 2.06 

ost, obac FYM 
Rhizo ter 
bium 

b) The crops plans for the current year should be indicated in the field 
history sheets. 

c) The field history sheets will helps the inspector to: 

- verify the crop planted. 
- determine crop rotation, past production practices, and inputs 

used. 
- identify the dates, rates, type of inputs used, and prohibited and/ 

or restricted products last used. 
- study fertility management system, including a soil building, 

crop rotation, etc. 

ii) Format 

The illustrative format for field history sheet is given below: 

. Field History Sheet (FHS): Year 2006 

FarmerJFarm Name: Mr. V. Patil Village : Gonkhode, M.P. 

Og = Organic Crop 
T = Transitional Crop 

C = Conventional Crop 

4.2.3 Activity Register 
i) Objective 
The activity register (or log) is very important for the farmer for recording 
day-to-day activity. It is a detailed account of actual production practices e.g. 
dates and type of tillage, inputs used, dates and varieties of crops planted; 
weather condition (rainy day, cold day etc.); problem and/or successes noted; 
harvest dateslyields, storage locations, equipment settings; equipment cleaning; 
and other observations. This register along with Field History Sheet (FHS) 
will help Inspector to verify the facts as submitted by the farmerlproducer. 

ii) Format 
Activity Register: 
Farmers' Name : 

Date Field Activity Name of Type of Source Rate of Harvest, Weather Diseases 
No. done crop input of input application if any conditions observed 

with used 
variety and date 
sown, if date 

any 
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4.2.4 Input Record 
i) Objective 

Input either for plant nutrition or for pest/disease control plays a significant 
role in organic farming. The organic standard does not allow any chemicals 
to be used as input in organic cultivation. So it is very much essential to keep 
proper record of input used. If the inputs are produced on the farm, it should 
be recorded but when organic inputs are out sourced, they should be recorded 

I 
I in a separate register. The information should include the type of material, the 

source and quantity, name of applicator, application rate, dates and field number. 
1 The packing material of input purchased should also to be preserved for the 

I inputs to check. 

When the inspector checks records and receipts from the register, he verifies: 

Inputs and production practices. 

Use of any prohibited or restricted products. 

Assess if the input records and other audit trail documents are well 
organized and accessible. 

I 
I ii) Format 

The format of Input record is given below: 

Farmers'/Farm Name: Village: 

Code Product Origin Quality Quantity Supplier Date Invoice 
number 

Product Recipe (4 

L 2 
4.2.5 Harvest Record 
i) Objective 

The harvest record indicates type of crop/product, field number, harvest date 
and yield. This record may also indicate crop quality, use of harvesting 

b 

equipment or service, and equipment cleaning, procedures etc. 

Formats fnr 
Documentation 

During the time of inspection, the harvest record helps to: 

Track back to the field(s) of production. 

Verify equipment clean-out procedures used prior to harvesting organic 
crops. 

Verify that crops grown in buffer zones are harvested separately. 

ii) Format 

The illustrative format of harvest record is given below: 
53 



Documentation and Harvesting record : Year 200 
Documentation Control 

Farmer/Farm Name Village 

Field No. Area (acre) Crop Date of Quantity Lot No. 
Harvest produced 

- (kg) 
5 0.5 A 200 kg 2+3+ 1 

- 

4.2.6 Storage Record 

i) Objective 

The storage record as maintained by the farmer is an important document. 
This record indicates the storage unit number, capacity of the storage unit, 
date, type of product stored, field number, lot number, quantity in storage, 
quantity out; date of out, and destination. It may also indicate cleaning time 
and procedure, pest problem and control measure. 

The storage record helps the inspector to verify the ability of the operator to 
track products back to the field(s) of production, verify proper clean out and 
that no commingling occurs for split operation, verify that storage units are 
physically numbered and the number corresponds to the storage records and 
verify that organic products are not contaminated by pest control methods. 

ii) Format 

The illustrative format of storage record is given below: 

Storage Record, Year 2005 

Farrner/Fann Name : M. Rao Village : Guntur 

Harvest Crop or Field Quantity Quantity Lot Buyer 
date product No. In Out No. 
--- 

- 
- 

4.2.7 Sales Record 

i) Objective 

The sale record of organic produce is essential document which helps the 
inspector to tally the products' quantities sold as organic. It will also help to 
verify the lot numbers in respect of invoices, transaction certificate etc. For 
this reason, the sales record should include invoicing receipts, sales logs and 
purchase orders. The record will also show date of sale, product sold, lot 
number, quantity sold and name of.buyer. The product designated "organic" 
should also be mentioned in the record along with certification number. 

ii) Format 

The illustrative format is as below: 



Sales Record ; Year 2005 

Farmers'Earm name : Mr. M. Rao, Village : Guntur 

Formats for 
Documentation 

Date Name Lot Code Quantity Organic Date Name Sales Total 
of crop No. No. (kg) Certificate of and Invoice Amount 
(Item) No. sale address No. and (Rs.) 

of the Date 
buyer 

19.05.05 Ground PB3 GN5 300 21998 19.05. India 1405 60001- 
nut 05 05 Organic 19.05. 

New 05 
Delhi 

I  I l l 1  I  I  I I  
4.2.8 Pest Control Record 

i) Objective 

The pest control record indicates insurgence of pests if any and measures 
adopted to control the pest. This record will help the inspector to verify 
whether the farmer has used only organic inputs or any chemical pesticide. 

ii) Format 

The illustrative format of pest control is as below: 

Farmers'Earm Name : Mr. M. Rao, Village : Guntur 

Field 
No. 

Crop Affected 
area/No. 

Pests 
observed adopted 

Date and 
Bill No. 

7 I Chickpea Pod Pod Botanical 19.05.06 MIS. Bio 10.05.06, 
borer pesticide control, 1700 

Guntur 

4.2.9 Labeling Records 

i) Objective 

Labeling conveys clear and accurate information on the organic status of the 
product. The product labels should include type and quantity of product, name, 
address, certification number of producer and a lot number or date code. The 
labels also include name of Certification Body (CB), India Organic Seal. 
Single ingredient products may be labeled as "Produce of Organic agriculture" 
or a similar description when all standards requirement have been met. In 
case of mixed products, where a minimum of 95% of the ingredients are of 
certified organic origin, products may be labeled "Certified Organic." The 
Inspector should obtain copies of finished product labels to submit with 



Documentation and ii) Format 
Documentation Control 

The format for labeling is given below: 

Name of Type Lot No. Good Date of Name of Certificate 
the No. packing1 certifying Number 

Product bagging agency 

4.2.10 Soil Testing Record 

i) Objective 

It is also necessary to maintain soil and product test report in order to check 
the limit of heavy metal content in the soil and in the final product. Soil test 
and final product test may be helpful for the inspector to determine the 
credibility of the product before certification. 

ii) Format 

The format of soil testing report is given below: 

Soil Testing Report: Year 200-, Laboratory Name 

FarmerRarm Name Village 

Field Crop Soil Date Results Heavy Metals 
No. depth of pH EC N P K Cd Pb Ng Ni Cr 

testing 

4.3 OTHER ADDITIONAL DOCUMENTS 

4.3.1 Format for Different Certificates and Request for Issue 

The formats for farm certificate, product certificate, request format for product 
certificate, application form for importltransaction certificate, off-farm input 
permission forms have been furnished in Annexurel. 

4.4 LIVESTOCK RECORDS 
In case of livestock (Cow, Buffalo etc.), available with operator, the following 

1 
documents are very much essential: 

1 

i) Records of brought in stock 1 
a) Species, sources and numbers of brought in stock. 1 

- - b) Organic status, identification and age. 



Formats for 
Documentation 



Documentation and 2) What is the objective of field history sheet? 
Documentation Control 

3) How storage records are maintained? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

4) What are the records required for veterinary treatments? 

4.5 FORMATS FOR GROUP CERTIFICATION 
Group certification is getting wider acceptance across the world. In case of 
group certification, each member of the grower group will be supplied with 
document in local language that will contain the following: 

Copy of the IQS (Internal Quality System) manual. 

Internal Standards Document. 



NPOP document. Formats for 
Documentation 

Farm Entrance Form (Farm data sheet), including last use of prohibited 
inputs. 

Field records (main cultivation measures, use of inputs, harvested 
quantities, post harvest procedure). 

Prevailing farming system and package of practices available for the 
area. 

Details and description of the various steps required for the process flow 
right from cultivation to harvest and sales of the products. 

Written contract (for formal commitment) of the grower with the group. 

0. Annual farm inspection checklist. 

Information on training programmes and provision of advisory services 
by the field officer. 

Besides, the quality manager of the group should prepare operational document, 
which should be followed by all the member of the group. The operating 
document will contain the following: 

1) An overview map (village or community map) showing location of each 
member's production unit. The map should indicate the crops cultivated 
in rotation. 

2) Farmers' list with code and name of the farmer, total area, area under 
each crop (or number of plants). Date of registration as farmer, date of 
last use of forbidden products. Date of internal inspection, name of internal 
inspector, result of internal inspection. 

3) List of sanctioned farmers with the reason and the duration of the sanction 
(if relevant). 

4) Status of conversion of each farm. 
4 

Check Your Progress Exercise 3 

Note : a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) Mention the documents required for group certification. 



Documentation and 2) What are the contents of operational documents like overview map and 
Documentation Control farmers' list in maintaining internal control system? 

The maintenance of systematic records of all steps undertaken and financial 
transactions from day-to-day is essential in organic production for acquiring 
certification. It helps to build customer confidence, product reliability and 
obtain certificate for the produce. An organic farmer maintains the document 
like field map, field history sheet, activity register, input record, harvest record, 
storage record, sales record, pest control record, labeling record and soil testing 
report. 

The other additional documents include buffer use report, equipment cleaning 
logs, crop records for land-in-conversion etc. The livestock record contains 
the documents like livestock movement book, records of species/sources and 
numbers, organic status, record for veterinary treatments etc. 

For group certification and internal control system, the documents like IQS 
Manual, internal standard, field records, farm entrance farms etc. are very 
important. 

Some illustrative formats are available under National Programme for Organic 
Production (NPOP) and also with different certification agencies. 

Audit Thil : It is a system of record keeping which documents 
that the integrity of a certified product has been 
maintained in accordance with organic standard. 

Buffer Zone : A clearly defined and identified boundary area 
bordering an organic production site that is 
established to limit application of, or contact 
with, prohibited substances from an adjacent 
area. 

Conversion Period : The time between the beginning of organic 
management and crop certification as organic. 



Certification 

I Inspection 

: It is the procedure by which a written assurance 
is given by the certification agency that identified 
production or processing system has been 
methodically assessed and conforms to the 
specified requirements. 

Formats for 
Documentation 

: It is the site visit to verify that the performance 
of an operation in accordance with the production 
or urocessing standard. 

National Programme for Organic Production (2005). Department of Commerce, 
Ministry of Commerce and Industry, New Delhi. 

IFOAMDOIA (2003). International Organic Inspection Manual, IFOAM, 

4.9 MODEL ANSWERS 

Check Your Progress Exercise 1 

1) In the organic production system, the produce has to be certified as 
organic before its sale. The certification process is undertaken .by an 
accredited certifying agency. The certifying agency conducts inspection 
of the farm and retrieve the relevant information about the farm thorough 
the available records. After proper inspection and satisfaction, the agency 
awards the necessary certificate to the operator. The maintenance of 
proper records is a vital step in the process of certification of any 
organic farm. In these documents, the activities performed at the farm 
shollld be properly reflected and be made available at the time of 

2) Usually the inspection for certification is conducted twice in a year. The 
farm activities, input used and other related operations are maintained at 
the organic farm in the form of a document. The details of these activities 
are required at the time of inspection. 

3) Various records which are maintained at the form usually consists of : 
Field history sheets will give idea about the status of crop grown. Through 
these sheets, the inspector may know the field number, field size, organic 
status, crops grown in previous and current years, inputs used etc. 

Check Your Progress Exercise 2 

1) A good field map is prepared by depicting proper field dimensions on 
graph paper. The location of different enterprises i.e. farm, cattle shed, 
threshing floor etc., should be properly depicted. Their location, dimension 
and direction of existence in the farm should be identical to the actual. 
For example, if the cattle shed having dimension of 10 x15 m present in 
the eastern direction at the farm, should be on the same location at the 
graph paper also. 

2) Field history sheet gives an idea about the status of crop grown and plan 
of cultivation for the next season. It also give a details of past crop 
production practices and inputs. It is necessary to record rate and date of 
input application in the field history sheet. These sheets should also 
indicate crops grown for the past 3-5 years. 61 



Documentation and 
Documentation Control 

3) The storage record as maintained by the farmer is an important document. 
This record indicates the storage unit number, capacity of the storage 
unit, date, type of product stored, field number, lot number, quantity in 
storage, quantity out; date of out, and destination. It may also indicate 
cleaning time and procedure, pest problem and control measure. 1 
The storage record helps the inspector to verify the ability of the operator, 
to track products back to the field(s) of production, verify proper clean 
out and that no commingling occurs for split operation, verify that storage 
units are physically numbered and the number corresponds to the storage 
records and verify that organic products are not contaminated by pest 
control methods. 

4) Records for veterinary treatments ! I 
a) Date of purchase of medicines 

b) Name of product and the quantity purchased 

c) Supplies of the products 

d) Identification of animals treated 

e) Number treated. I 
3 

f) Date of treatment started 1 

h) Total quantity of product used I 
Name of the person who administered the product 

Check Your Progress Exercise 3 

1) Group certification shall require the following documents: 

Copy of the IQS(Interna1 Quality System) manual. 

Internal Standards Document. 

NPOP document. 

Farm Entrance Form (Farm data sheet), including last use of 
prohibited inputs. 1 
Field records (main cultivation measures, use of inputs, harvested 
quantities, post harvest procedure). 

! 
Prevailing farming system and package of practices.available for the 
area. i 

2) There are the following contents of operational documents of overview 
map and farmers' list in maintaining internal control system in the group 

1 
1 

certification: 
I 
I 

An overview map (village or community map) showing location of 
I 

8 

each member's production unit. The map should indicate the crops 
I 

I 

cultivated in rotation. 1 
Farmers' list with code and name of the farmer, total area, area 
under each crop (or number of plants). Date of registration as farmer, 
date of last use of forbidden products. Date of internal inspection,, 
name of internal inspector, result of internal inspection. 



Annexure 1 
FORM I 

From : 

The Producer 

To : 

The Certifier 

Sub : Request for issue of Product Certificate 

Dear Sir, 

1) Name and address of exporterlproducer 

2) Name and address of importerhuyer 

3) Name and address of merchant exporter 

4) Products - Invoice No. and date 

5 )  QualityIStatus (OrganiclOrganic under conversion 1" or 2nd year) 

6) Origin of produce 

7) Net weightJgross weight 

8) Year of harvest 

9) Internal lot nos. 

10) No. and kind of packing units 

11) Remarks 

Yours faithfully, 

Formats for 
Documentation 

Signature of Producer 
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Documentation Control 

FORM - 2 

FORMAT FOR TRANSACTION CERTIFICATE 

PRODUCT CERTIFICATE 

No. 

Product 

Quality 

Harvest 

Origin 

Packing Units 

Net Weight 

Invoice No. 

Name and address of the seller : 

Name and address of the buyer : 

Declaration: 

' This is to certify that the products designated above have been obtained in 
accordance with the rules of production and inspection of the organic production 
and operation of the organic production method, as set by the NSOP and 
monitored by (Name of the certifier). 

Date 

Place 

Signature 

Seal 



Formats for 
Documentation 

I FORMAT FOR SCOPE CERTIFICATE 

Accrediation No. of 
the certifier 

Certifier's Name and 
Address 

! FARM CERTIFICATE 

Name and Address of E 
Product category 

Area of farm 

Size of processing unit : 

Based on the inspection conducted and Memorandum of Understanding, the 
certifier (name) herewith certifies that the above mentioned operation produces 
according to the organic methods of NSOP. 

U U L U  

Place 

Signature 

Seal 

Validitv of certification 
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Name 

Address 

Place 

PhoneIFax 

Pin code 

Labels 

Fertilizer Origin (Address Quantity Period of 
(composition, of supplier) to be used application 

. Vpe, name) 

Field Crop Fertilizer Application Time of 
(Number, (Name, in kgtha application 
name) type) 



The undersigned herewith confirm to the best of his knowledge that the 
above given information is true. 

Consultant Operator 

Place, Date, Signature Place, Date, signature 

Request received Decision to operator Decision to inspector 

Request approval 
under following 
conations 

Request not 
approved 

Request forwarded 
to the competent 
authority 

Certification Agency : 

Place, Date, Signature, Stamp 

Formats for 
Documentation 
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UNIT 1 PROCEDURES OF INSPECTION - 
CRITICAL CONTROL POINTS 
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Submission of Inspection Report 
Let Us Sum Up 
Key Words 
Further References 
Model Answers 

1.0 OBJECTIVES 
The unit aims to give you an understanding about the inspection of organic 
production with special reference to Critical Control Points (CCP). After reading 
this unit, it would be possible for you: 

to be acquainted with inspection procedures of organic management 
system; and 

to be familiarized with (CCP) in organic operation and risk assessment 
procedure. 

1.1 INTRODUCTION 
- 

There is a demand for quality food across the world. But unfortunately, the 
frequency of scandals in agriculture and food industry is increasing day by 
day. The situation with organic food is not different. The consumer has trust 
only in certified organic food. Inspection plays significant role in certification 
mechanism. If an organic farmer wants his produce to be certified, helshe has 
to follow the norms and allow an inspection by a certifying agency. The 
inspecting agency evaluates the performance of the farm activities with the 
help of farmers' statements and records; and by viewing the fields, animals, 
practices followed, condition of farm building etc. He checks whether the 
statements and records are correct and plausible. On the basis of inspection 
report, the certification .agency decides whether certification may be granted 
or denied. 



Farm Inspection and 
Certification Procedure 1.2 GENERAL CONCEPT ABOUT INSPECTION 

1.2.1 Basics of Inspection 

Before going into details, it is necessary to have a basic idea about inspection. 
The inspection is an on-site visit to verify the performance of an operation in 
accordance with the National Standards for Organic Production (NSOP). The 
person appointed by the Inspection and Certifying agency to undertake the 
inspection of an operator is called Inspector. 

The Inspector should be well versed with the Organic Standards based on 
which the certification is granted. Inspection should cover all the aspects such 
as cultivation, processing and handling till the produce reaches in the shelf. 

Guidelines for organic inspection include the following: I 
Inspector should be well versed with the standards. I 
Issues outside the standards need not be scrutinized. 

Should not interpret standards as per convenience. 
1 Should put exploratory question to the operators. i 

Should not advice the operator but may provide clarifications. 1 
Should share with the operator the non-conformities detected. 

Should inspect the entire system of operation. 

Clarify between compliance and non-compliance with the operator. 

1.2.2 Requirements for Inspection 

i) The inspector should be updated on the standards and must be well 
versed in the relevant area of operation which helshe is examining. The 
inspector should declare conflict of interest if the person or his relative's 
farrdprocessing unit has been assigned for inspection. The following are 
the modalities of the operation: 

a) The certification agency must prepare a schedule of inspection to 
cover all the prescribed checkpoints. 

b) The inspection must cover the entire agricultural production system 
under organic management. Operations must be inspected at least 
twice a year (announced/unannounced). The certifying agency may 
also plan and schedule additional visit, if required. 

c) Frequency and minimum length of inspections should be planned 
taking into account the intensity of the production system, production 
type, enterprise size, results of the previous inspection, complaints 
received and parallel production. 

d) The inspector should collect the samples fortesting if heishe suspects 
any risk of contamination by any use of chemicals or drift from 
nearby farm, a representative sample of the product may be taken 
for the testing. 



ii) The Inspector should possess the appropriate working documents and P-edures of Inspection- 
Critical Control Points 

information, such as: 

a) Maps and Plans of the farm, 

b) A list of agricultural inputs used, 

c) A copy of production specifications, description, 

d) Non conformity results by the certification agency during previous 
certification exercises (for certification operation). 

iii) The inspection must cover the following minimum elements: 

a) Visit the fieldlplace of operation. 

b) Check documents of the entire operation. 

c) Tally the areas planted and the quantity of production for each crop 
item. Look into the records for the inputs used, to ascertain that the 
inputs use reflected the methods of production. 

d) At the processing and business premises, verify the raw material 
acquired and the quantum of value addition. Evaluate the production 
estimates. 

e) Collect samples, if necessary. 

f) Record interviews with persons responsible. 

iv) The certifying agency must gather sufficient information to help correct 
evaluation and reporting. 

v) The Inspector assigned to evaluate product conformity must submit the 
criteria with the inspection report containing their observations relevant 
to conformity of their operations. 

vi) The certifying agency should instruct inspectors to record all their 
observations during the visit to the operator's farm. The observations 
should include: 

a) Date and duration of inspection. 

b) Persons interviewed. 

c) Field and facilities visited. 

d) Types of documents checked (input/output, yieldhale, trace back 

vii) The inspection report must be provided to the operator as soon as possible 
so as to enable them to take corrective actions and inform back to the 
certifying agency. 

1.2.3 Key Steps in the Inspection Procedure 

The inspectors assigned should carry out inspection of the farm records 
maintained by the operators in the prescribed formats. The inspector should 
check the daily course of operations documented with regards to input 
application for nutrient or pest management, period of application, quality of 
input applied, the occurrence of pest and its control measure adopted, the 
amount harvested, processed, and final output etc. 



Farm Inspection and The key steps in the inspection process may be outlined as below: 
Certification Procedure 

Informing the producer about the date of inspection. 

I 

Inspector prepares the inspection visit based on the 
documentation received from the operator. 

I Document followed by interview with the producers. 1 

I Ins~ection of the Farm Records. I 

Filling in the inspection report form (checklist). 

I 

Inspector and farmer sign the inspector's 
observations of non conformitv documents. 

Inspector finalizes the inspection report submit to the 
certifying agency. 

1.2.4 Check Lists for Inspection 
Map of the farm holdings 
Check the accuracy of the maps, forms and figures. 
List of the individual fields with recent and previous crops. 
Overview of the farming system and the operations. 
Plant protection report. 
Plant nutrition report. 
Purchases of seeds and seedlings. 
List of farm animals. 
Veterinary treatments, if any. 
Fodder purchased or sold products, if any, 

Application of manure, pest control. 
Farmers' input records. 
Verify the documented information with that on farm. 
Process non-compliance with the standards. 
On any feeling of use of prohibited substances, take samples of the soil 
and inputs used for testing in lab. 
Share your observations with the operator. 





Farm Inspection and Organic Critical Control Point (OCCP) is any point or procedure in the system 
Certification Procedure where loss of control may result in a loss of organic integrity. This approach 

is useful for organic auditor to identify and assess contamination and assess 
risks to organic products. It can also be successfully used by organic producers 
and processors to protect organic integrity and develop their organic plan. 

The concept of OCP is to check the critical areas of operators for compliance. 
The steps to implementing an Organic Control Point System are: 

1) Identify Organic Control Points, using farm maps, facility diagrams and 
product/process flow charts. 

2) Establish Critical Limits for each OCP in the line of the standard. 

3) Establish "Protective actions" for each OCP to prevent contamination or 
commingling. 

4) Establish corrective actions for all products that have lost their organic 
integrity. 

5 )  Implement an effective record keeping system to document OCP activities. 

6) Monitor the effectiveness of the system through annual (or more frequent) 
inspection and evaluation. 

1.3.2 Organic Critical Control Points (OCCP) at Different 
Stages 

Once the Organic Critical Control Points have been identified, it is necessary 
to establish and document for each OCCP. 

The OCCPs at different stages are as listed below: 

a) OCCPs in Crop Production 

Parallel production (Organic and Conventional production of a crop/ 
variety). 

Split production 

Reliance on off-farm inputs for fertility management. 

Use of treated seeds (or GMO seeds) or seedlings. 

Use of irrigation water (origin). 

Measures taken to improve soil fertility or to prevent soil erosion. 

Impact of prohibited products on the neighboring fields (Drift? Mixing 
of products?). 

Sharing equipment with non-organic farmers. 

Off-farm Storage area. 

Inadequate or Contradictory records. 

Selling more than was produced. 

b) OCCPs in Animal Husbandry 

Appropriate stocking rates. (Over grazing? Water pollution?) 

* Sufficicllt Access to pasture or free run. 
0 \ 



Off-farm sources or live stock. 

Purchase of feed (Conventional/Organic? Additives?) 

Use of antibiotics (Preventive use? Growth promoting) 

Use of insecticides andlor parasitized. 

Drinking water contamination. 

Physical mutilations of animals. 

c i  OCCPs in Processing and Trade 

Organic origin of goods and ingredients. 

ProductionITrade of Organic and Conventional products. 

Storage of Organic rr?d non-organic i;-igredients in the same area. 

Permitted production methods. 

Permitted processing aids. 

Sanitation chemicals and procedures? Pest Management. 

Permitted packing material? Appropriate waste management. 

Flow of products. Correct amounts'? 
I 

Appropriate labeling. 

Social conditions. 

1.3.3 Risk Assessment 

The inspector should assess the risk of contamination in the cultivation/ 
production process. contamination by pesticides or other toxic substances 
may occur from aerial drift, water run off, contaminated irrigation water, 
flooding, carelessness, previous land use, or fraud. The sources of contamination 
also include field borders, adjoining farms etc. 

Aerial drift of an herbicide or pesticide may occur because of windy weather 
during dp?!icntion, carelessness on the part of the spray operator, or from 
certain pesticides that volatizes into air from neighboring fields during certain 
weather conditions. The inspector should record it as a risk assessment. Run- 
off contamination may occur whenever water drains into organic fields from 
adjoining land where prohibited fertilizers or pesticides are applied. Flooding 
also causes soil erosion. Fields repeatedly flooded are not suitable for organic 
production. If any producer wants to market products from flood prone sites 
as organic. residue analysis of soil or tissue analysis for the presence of the 
most common agricultural chemicals used in the region may be done for 
getting the field certified. 

Agncultural field may wmetimes be sprayed with DDT for Malaria control 

! under the malaria control programme by the Govcrnment. In such cases the 
organic cultivatmg field in the neighhourhood may be affected due to drift and 
the organic integrity may be lost. Such risk maj ,:, In  z:ise of split 
operation and parallel production. The contamination of organlc field5 may 
also occur when the same equipmenis such as sprayer etc., from a non-organic 

I 

field is used. 

Procedures of 1nspwtio11- 
Critical Control Points 



Farm Inspection and 
Certification Procedure 

The producers can protect the integrity of organic crops through various means 
such as inaintain a buffer zone. The size of buffer zone is determined by site 
conditions, risk potentials. The buffer zone may be maintained by live fencing 
or 25 to 50 feet away from producing area. 

When there are chances of contamination, it is mandatory to get the product 
tested for residue. 

Check Your Progress Exercise 2 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) Describe Hazard Analysis Critical Control Points. 

..................................................................................................................... 

I 2 )  What are the Organic Control Points in crop production? 

1.4 SUBMISSION OF INSPECTION REPORT 
After completion of inspection, the inspector should submit the report to the 
certification agency. The report should contain: 

- Verified and completed farmer documentation. 

- Filled in checklist of compliance. 

- Written summarizing report. 

On the basis of this report, the certification agency will decide on issuing 
certificate. 



Procedures of Inspection- 
1.5 LET US SUM UP Critical Control Points 

The on-site visit by inspector to verify whether the performance of an operation 
is in accordance with the production or processing standards is called inspection. 
The inspector is the person who is assigned by the Inspection and Certifying 
agency to undertake the inspection of an organic farm or processing unit. The 
inspector should be well versed in the National and international standards. 
Helshe will inspect the system, not the product. The key steps inspection 
process includes the receipt of application from operator, registration of the 
operator, Data collection, Inspection visit, submission of report etc. Before 
making the visit, the inspector should intimate the operator about hisher visit 
and indicate the documents to be kept ready for inspection. The inspector 
should carry the check lists and strictly follow the prescribed steps. 

The Critical Control Points (CCP) and Hazard Analysis Critical Control Points 
(HACCP) System for food safety management have become global requirement 
of international trade for instilling higher confidence in food safety. The 
approach of HACCP is useful for organic inspector to identify and assess 
contamination risks to organic products. Critical Control Points (CCP) address 
food safety as a whole while Organic Control Points (OCP) addresses organic 
integrity. Once the organic control points have been identified, it is necessary 
to establish critical limits, control action and documentation for each OCPs 
like OCPs in crop production, OCPs in animal husbandry, OCPs in processing 
and trade, how to handle GMOs etc. The risk assessment is also necessary for 
different contamination sources like aerial drift, run off, contaminated irrigation 
water etc. There needs organic crop protection strategy. Buffer zone is one of 
the options as protective measure. Lastly, it is the responsibility of Inspector 
to submit report after completion of inspection. 

1.6 KEY WORDS 
: The inspection is an on-site visit to decide whether 

the performance of an organic farm or processing 
unit is in accordance with the set production or 
processing standards. 

Genetically Modified : Genetically Modified Organisms (GMO) stand for 
Organisms (GMO) a plant, animal or microbe that has been 

transformed by genetic engineering which includes 
recombinant DNA, Cell fusion etc. 

Parallel Production : Parallel Production means simultaneously raising 
a crop in both certified organic way and non- 
organic way in a farm. Similarly, a situation with 
'Organic" and "In-conversion" production of the 
same product is also parallel production.???? 

: The Hazard Analysis Critical Control Points 
(HACCP) is a systematic process that identifies 
food safety hazards, critical control points, 
corrective action, documentation and integrated 
monitoring procedures to assure -food safety. 12 
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Buffer Zone 

: One of more prescribed tolerances that must be 
made to ensure that protocols followed at a critical 
control point or organic control point affectively 
control a hazard.???? 

: Buffer zone is one of the options to control risks 
from contamination. Many organic standards 
require maintenance of buffer zone where an 
organic field is bordered by land, where pesticides 
or other prohibited materials are used???. 

1.7 FURTHER REFERENCES 
- 

International Organic Inspection Manual (2001). IFOAMLOIA. 

National Programme for Organic Production (2005) .Department of I 
Commerce, Ministry of Commerce and Industry, New Delhi 1 
1.8 MODEL ANSWERS 1 
Check Your Progress Exercise 1 1 
1) The inspection is on-site visit to verify that the performance of an operation 

is in accordance with the production or processing standards. 1 
2) The 'must' for Inspectors are as under: 

Know the standard well; study them and update your knowledge. 

Stick to the organic standards; do not inspect other things. 1 
Don't interpret the standards. 

Use open-ended questions. 

Be consistent and systematic. I 
Give clarification to the operator, but no advice. I 
Share your operation with the operator. I 
Inspect the system and not a single product. 1 
Document clearly compliance and non-compliance. 1 
Know your weak points and improve on them. 

Check Your Progress Exercise 2 

1) The Hazard Analysis Critical Control Point (HACCP) System for food 
safety management has become global requirement of international trade 
i s  a measure of instal~ini higher confidence in food safety. The Critical 
Control Point (CCP) means any point or procedure in a food processing 
system where loss of control may result in an unacceptable food safety 
risk. 

2 )  OCPs in Crop Production are as under: 

Parallel production (Organic and Conventional production of a crop/ 
1 



Split production (Organic and Conventional production of a crop/ Pmcedu~s  of Inspection- 
Critical Control Points 

variety). 

Reliance on off-farm inputs for fertility management. 

Use of treated seeds (or GMO seeds) and/or Conventional seedlings. 

Use of irrigation water (origin). 

Measures to improve soil fertility to prevent soil erosion. 

Use of prohibited products on adjoining fields (Drift? Mixing of 
products). 

Sharing equipment with non-organic farmers. 

Off-farm Storage area. 

Inadequate or Contradictory records. 

Selling more than was produced. 





Chain of Custody 
2.2 CHAIN OF CUSTODY AND RELEVANT 

GUIDELINES 

2.2.1 Definition and Concept 

The chain of custody means all relevant steps in the production chain such as 
growinglcultivation, harvesting, processing, handlinglstorage and other related 
processes or activities. All these should be inspected and certified. This should 
follow the NPOP guidelines as detailed in its section 4. 

Custodian 1 : FarmerIProducer 

The farmer himself should act as custodian of activities done at the farm. 
There are standardslnorms laid out for each operation at the farm under the 
NPOP. The farmers comply with the standards. The third party will certify the 
different operations as per the NPOP standards. The various operations at the 
farm level are: Land preparation, croplvariety selection, soil management, 
weeds management, pest management, disease management and harvest. 

Custodian 2 : Processors 

After harvesting of the crops, the next custodian is the processor. The processor 
adds quality by addition of some ingredients during the processing. There are 
guidelines in the NPOP for each step of processing operation such as use of 
ingredients, use of equipments, sanitation, storage, packageing etc. 

Custodian 3: WholesalerslCommission Agents 

The wholesaler and commission agents may some time purchase the products 
in bulk and store till good price prevails in the market. While storing any 
organic product, certain guidelines have to be followed for maintaining organic 
integrity of the product. Other points of alert are: Storage, transport, warehouse, 

The chain of custody highlighting various chains in the organic system may 
be illustrated as below : 

17 
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2.2.2 IFOAM Guidelines on Certification Scope and Chain of 
Custody 

The IFOAM has provided necessary guidelines on chain of custody in section 
2.3 (2.3.1, 2.3.2, 2.3.3., 2.3.4, 2.3.5) of accreditation criteria (Version 2005). 

As per this guideline: 

Organic certification shall be granted solely on the basis of a determination 
of an operation's conformity with specified published standards. These 
standards shall cover all production systems or product categories certified. 

The certification body shall not issue any license to use its certification 
mark or issue any certification for any product unless it has assured the 
chain of custody of the product. 

Where steps in the production chain have been certified by other 
certification bodies, the guidelines under clause "Acceptance of prior 
certification" shall be followed. 

It is not a requirement of organic certification that all elements of the production 
chain or that all inputs be certified by the same certification body. Feedstuff, 
ingredient in multi-ingredient products, bulk food for pre-packing may all 
have been certified by different certification bodies. Other certification agencies 
may come in certification of the final product or in the middle of the production 
chain. The IFOAM advises that a certification body should recognize the 
approval by other certification agencies. 

The procedures and responsibility for granting recognition shall be clearly 
documented. The certification body shall maintain a formal register of 
recognised certification bodies and the recognised programme they operate. 
The register shall be subject to periodic review and updated when necessary. 
It and shall be available on request. The assessment and decision to include 
a certification body on the register also shall be documented. 

Any entity in the chain of custody of an organic product (produced, 
processed, or packaged) should get certified. 

The IFOAM guidance is that the certification body is not obliged to have 
a system for inspection of products that are further handled after being 
packed in the final consumer package. The certification body's 
responsibility shall extend to the point where the product is sold to an 
operator certified by a different entity. The certification body shall take 
action where there is reason to believe that the certification body's own 
standards have been or may be violated in later handling stages. An 
example of such a situation is fumigation in important harbours. 

Certification body shall conduct a risk assessment to determine the 
necessity for, or frequency of, inspection of all storage facilities including 
port facilities. Fresh inspection is advised whenever there is doubt about 
organic integrity. Exceptions may be made in case of storage by common 
carriers and storage in custom houses??. 

The certification body shall require that the party owning the product at 
the point of transport shall be responsible for maintaining the organic 
integrity in the transport process, unless transport operations are certified 

18 in their own capacity. 



Chain of Custody 2.2.3 NPOP Guideline on Chain of Custody 
The relevant steps in respect of chain of custody have been detailed in section 
4 of NPOP document. The highlights of these guidelines are: 

Farm Product Certification 
Each step in the handling of a product should be inspected, at least once 
annually. This means that not only the farmers but also the storage units, the 
processing units, packaging, shipment etc., should be inspected. Any exceptions 
to this should be based on a documented risk assessment and be restricted to 
situations as identified in these criteria. Any person who sells a product (raise 
invoice) should be registered and certified. Normally this applies until the 
product is in its final package and has received the final label. 

Packed Products 
The inspection and certification agencies are not obliged to have a system for 
inspection of products that are further handled after being packed in the final 
consumer package, and/or after issuing of a transaction certificate. The 
Inspection and Certification agencies are however, obliged to take action where 
there is reason to believe that the standards have been or may be violated at 
later stages. Examples of such situations could be fumigation in harbours etc. 

Storage Facilities 
Depending on the kind of storage, the product, packing, prevailing storage 
practices (i.e. fumigation) and length of storage, inspections may be required. 
Inspection and Certification agencies shall conduct a risk assessment to 
determine immediate need for inspection of the storage facilities that at the 

Transport Facilities 
Transport is normally not certified as such, but remains under the responsibility 
of the party responsible for the product during the transport. 

Chain of Custody 
Inspection and Certification body shall not issue any licence to use its 
certification mark or issue any certificate for any products unless it is assured 
of the chain of custody of the product where different production steps have 
been certified by an accredited inspection and certification agency as per the 
National Standard of Production. IFOAM has also prescribed guideline in this 

Check Your Progress Exercise 1 
Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) What do you understand by Chain of Custody? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 



Farm Inspection and 2) Describe Guidelines on Chain of Custody. 
Certification Procedure 

3) What is the NPOP guideline to safeguard the integrity of organic system? 

2.3 REQUIREMENTS FOR CHAIN OF CUSTODY 
CERTIFICATION 

For getting the chain of custody certification, it is the responsibility of the 
applicants like trader, wholesaler, retailer and processor to provide objective 
evidence of a complete and unbroken chain of custody for organic product 
from the production unit to the sale point. 

The chain of custody clients (e.g. processor) must comply with the relevant 
parts of Section 4 of National Standards. If there is necessity to use organic 
certification mark on the product, applicants must provide the following 
information: 

a) Details of all Ingredients (both agricultural and non-agricultural), their 
origin and organic status (traced back to each producer), their proportional 
weight in the finished product, processing losses and wastage. 

b), Full description of packing methods, pack sizes, and means of processing 
and preservation. 

c )  Details of proposed labelling, description of the organic contents etc. 

d) Details of the traqport and warehousing arrange'ments processing unit 
and operations, plant and equipment used. 



Chain of Custody 
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Farm Inspection and Now, we shall examine the logo and associated features like specifications, 
Certification Procedure concept and regulations for grant of licence to use this logo/ trademark in 

detail. 

3.2 DESCRIPTION OF ORGANIC CERTIFICATION 
TRADEMARK (INDIA ORGANIC LOGO) 

The India organic logo is made up of the three different colours and their 
shades. Each colour and design signifies specific information. Therefore, the 
logo should be depicted by the same colors. The color specifications of the 
logo are given below : 

Color Specification of the Logo 

The whole concept of the logo represents the nature. The cosmic force in blue 
symbolizes the universal purity. The golden brown color represents the richness 
of the soil in terms of natural ingredients in organic farming. The blue 
background is the symbol for earth environment which is free from harmful 
chemicals and pollution. The green plant appearing on the one end of the 

' 

wave is the resultant of synergic relationship between cosmic and earth forces 
which uses the color of nature and natural products untouched by chemicals. 
Similarly, other countries do have their own organic certification logos that 
denote the product as organic. You may refer to Unit 2: ~bternational Norms 
(Block 1 of Course 1) for the description of the logos or certification marks 
of different countries. 

3.3 GRANT OF LICENCE FOR THE USE OF LOGO 
The use of logo is regulated through accredited inspection and certification. 
agencies. Only the inspection and certification agencies accredited by APEDA 
(Agricultural and Processed Food Products Development Authority) are au- 
thorized to use the India Organic Logo and grant the operator to use it for 



Certification Mark Regulations, 2002. 

3.3.1 Application for Licence 

The operators seeking licence to use the India organic logo should apply in 
prescribed form as per the format given in Form No. 12 in the NPOP document. 
The following information are required to be submitted along with the 
application form: 

1) the applicant should give details of the inspection maintained during the 
course of manufacture, production or processing, 

2)  the application form should be signed by the appropriate individual. For 
example: the concerned farmer, exporter or proprietor of the firm. 

3) the application must be accompanied by the relevant documentary proof. 

On receipt of application and before granting a licence, the Inspection and 
certification agency may: 

a) Require evidence that the operator has been following routine inspection 
and testing, to ensure that all marked'products or process conforin to the 
directions and specifications given in the NPOP; 

b) Require information about the facilities with the operator for the purpose 
of verifying the evidences used for production by the operator. 

C) Direct the applicant to submit samples to such testing authority as 
Inspection and Certification Agency may consider appropriate. The 
expenses for testing shall be borne by the applicant. 

3.3.2 Grant of Licence 

After verification of the compliance of prescribed organic norms and standards, 
the accredited Inspection and Certification Agency grants the operator the 
licence to use of the logo on their products. The Inspection and Certification 
Agency also conducts a preliminary inquiry to assess the operator's requisite 
skill, resources, production, processing, previous performance and antecedents 
relevant to the issuance of the licence. The Inspection and Certification Agency 
grants a licence in Form 13( as mentioned in NPOP) authorizing the use of 
the Certification Mark. The products under conversion are not allowed to use 
the organic logo. 

The agency should also give a reasonable opportunity to the applicant to be 
heard or furnish a representation before rejecting an application. 

The inspection and certification agency may charge a nominal fee for granting 
the licence to use tht: certification mark. These agencies also undertake 
surveillance and inspection at a regular interval to ensure proper use of the 
10~10. 
u 

The agency should inform to APEDA about the grant of the licence to an 
operator. 



Farm Inspection and 
Certification Procedure 

3.3.3 Terms and Conditions of the Licence 

The terms and conditions for the use of the licence are regulated under NPOP. 
The operator should use the logo only on cer-tif'icd products. At any stage of 
the period of validity of the licence, the inspcc~~on and certification agency 
may alter the period of validity of licence by giving one month advance notice 
to the applicant. 

The terms and conditions for the use of India Organic Logo are as follows: 

1) The Certification Mark should be depicted as distinct mark on the 
products. The Certification Mark should be used only on such types, 
grades, classes, varieties, sizes of the products for which the licence has 
been granted. 

2)  When a Certification Mark has been specified in respect of an operator, 
no person other than the licensee can make any public claim, through 
any advertisement, sales promotion leaflets, pricelist, or through any 
other means, that hislher product conforms to the relevant Certification 
Mark. 

3) Every licensee or operator should ensure that system of quality control 
be adhered to along with the relevant norms and procedures of Inspection 
and Certification prescribed for the Organic Products. 

4) The licensee or operator should maintain a complete record of the data 
relating to input's tests and inspections for the Inspection and Certification 
Agency. 

3.3.4 Tern~ination/Cancellatioi~ of the Licence 

To monitor the compliance of standards and norms prescribed for organic 
products, the Inspection and Certification Agency conducts inspections at a 
regular interval. At any stage, if any breach or non-compliance of terms and 
conditions by the licensee is observed, the licence is liable to be suspended 
or terminated. 

The licence granted to use the India Organic Mark can be suspended or 
terminated by the Inspection and Certification Agency after giving 14 days 
advance notice to the licensee. After the licensee has submitted the explanation, 
the Inspection and Certification Agency should consider the explanation and 
give a hearing to the licensee within 14 days from the date of receipt of 
explanation or before expiry of the notice whichever js longer. 

However, other terms and conditions under which the Inspection and 
Certification Agency may suspend a licence are as follows: 

i) the products having India Organic Mark fails to comply with the related 
norms and standards, or 

ii) the licensee1 operator had used the Mark in respect of a products or 
process which was not certified, or 

iii) the licensee1 applicant fails to provide reasonable facilities to the Inspection 
26 and Certification Agency to enable them discharge their duties; or 





Farm Inspection and 3) What are the significance of using the logo? 
C'criification Procednre 

..................................................................................................................... 

4) What are the terms and conditions and obligations for the licensee for 
the use of organic logo? 

In this Unit we studied that, the India Organic Logo is depicted on the label 
of the products to authenticate any product as organic. The India Organic logo 
is owned by the Government of India. The Inspection and Certification Agencies 
accredited by the APEDA under NPOP are authorized to use this logo and 
may also grant licence to the operator to use this logo for their products. The 
licence is given for one year only. The use of the logo is governed under 1 
certain terms and conditions regulated under the NPOP, breach will lead to the 
icrmznation of licence. 

Licence : It is a document which demonstartes the permission for use of 
any specified article or product. 

hrLztio~ta1 Programme for Organic Farming (2005). Organic Certification Mark 
(Section 6). Ministry of Commerce and Industry, Government of India. 
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3.8 MODEL ANSWERS 

I Check Your Progress Exercise 1 

1) The India Organic Logo is an authentication used to designate a product 
as organic. It comprises a defined colour pattern and their shades. The 
colors and their shades communicate total adherence to the nature and 
signifies that the product has been produced without using any chemical. 

i 2) The logo depicts total adherence to the nature. The blue color symboli/e\ 
the universal purity. The brown color represents the earth environinenr 
If you see logo it has a green plant. The green color of the pl'int 1s 

indicating that it has been raised using natural products. 

3)  when any product label has India Organic Logo, it communicak that the 
product is organic, safe and produced adopting certain norxns and 
standards. It also reflects that the product is from India when the product 
is exported. 

I 4) The accredited Inspection and Certification Agency grants the licence to 
the operator for use of the India Organic Logo. The use of logo is 
allowed under certain terms and conditions. For example: the logo should 
be depicted on the label only for that product for which the licence is 
granted, not for any other product of the operator. The accredited 
inspection and certification agency undertakes inspection at certain 
intervals to ensure the compliance by the operator of the norms and 
standards. Any breach of the terms and conditions would lead 
cancellation of the llcence to use the logo. The APEDA is informed Irl 

case of cancellation of the licence. 
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FORM 12 m 
APPLICATION FOR GRANT OF LICENCE TO USE THE 

CERTIFICATION MARK UNDER THE ORGANIC PRODUCTS 
CERTIFICATION MARK REGULATIONS 2002 

1) I/We carrying on business at .................................................................... 

...................................................................................... Under the style of 

Hereby apply for a licence to use the "Indian Organic" logo Certification 
in respect of the product/process which conforms to the National Standards 
for Organic Products norms and procedures listed below: 

Type ............................................................................................................ 

Size ............................................................................................................. 

Grade .......................................................................................................... 

Related norms of Standards for Organic Products. 

b) **Process ................................................................................................... 

Related norms of Standards for Organic Products. 

2 )  The above product is manufactured by ........................................................ 
process is carried out 

.................................................................................... Name of location 

(address) I 
** Only one of the two items under (a), (b) may be covered by one 
application. 

Strike out the other. I 
! 

3) a) The composition of the top Management of mylour firm is as follows: 1 
S. No. Name ~esignation 

............................ ...................................... ................... 1 

b) Ilwe undertake to intimate to the Inspection and Certification Agency . . 

any change in the above composition as soon as it takes place. I 

4) I/We hereby enclose an attested copy/photocopy of the certificate of 
incorporation issued by the Registrar of firms or Societies/Companies/ 
director of Industries (In case of Small Scale Units) or other similar 
authorities authenticating the name of the firm and its producing location. 

5 )  IIWe have testing arrangements as per enclosed list and as per norms and 
procedures of Standards for Organic Products. 
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The following testing arrangements as per norms and procedures of 
Standards for Organic Products are still to be made: 

Details of Accredited Laboratory 

Name Job 

6) a) Trade-Mark (s)/Brand Name (s) used by us as follows: 

b) I/We intend to apply for the "India Organic" logo Certification with 
our following Trade-Mark (s)/Brand Name (s): 

C) Registration No. and Date of the Trade-Mark (s)/Brand Name (s) 
proposed to be used with the India Organic Certification Mark. 

OR 

In case of non-registration, W e  enclose documentary evidence in 
form of publicitylpacking material, etc. in support of the Trade- 
Mark(s) Brand Name(s). 

7 )  Production figures of the said product/process and the value thereof to 
the best of mylour knowledge and estimates are as follows: 

Year Production Unit -- Value Rs. 

Last year from 

Current year from 

(estimate) 

8)  In order to ensure conformity of the said product/process to the related 
norms and procedures of the Standard for Orgallic Products: 

a) T/We have in use/propose to use the scheme of Inspection and Testing 
described in the Statemerit attached hereto. Routine records of all the 
inspections and tests are beinglwill be kept in the form detailed in 
the Statement. I/We further undertake to modify, amend or alter my/ 
our Scheme of Inspection and Testing to bring it in line with that 
which may be specified by you from time to time. 

OR 

b) VWe have at present no scheme of Inspection and Testing in operation. 
I/We, however, undertake to put in operation any such as 
recommended by the Inspection and Certification Agency. 

9) Should any initial enquiry be made by the Inspection and Certification 
Agency, W e  agree to extend to the Inspection and Certification Agency 
all reasonable facilities at mylour command and W e  also agree to pay 
all expenses of the said enquiry, including charges for a testing, as and 
when required by the Inspection and Certification Agency. W e  request '3 1 
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that the preliminary inspection of location may be carried out by ........... 
(indicate date) .................................................. 

W e  shall intimate the time, date etc. suitable for carrying out the 
preliminary Inspection as soon as production of the product applied for 
is undertaken and W e  are ready for drawl of samples. 

10) a) Certified that earlier Vwe had applied and the application No. was 
It did not mature into a licence because of ............................ 

b) Certified that earlier W e  held CMSJT, No. .................................. 4 
which was lapsed cancelled because of ............................. vide letter 
No. ...................... dated ...................... from Inspection and Certification 
Agency. 

c) IIWe have never been warnedladvised by the Inspection and 
Certification Agency for any of our actions violative of the norms 
and procedures of the Standards for Organic Products. 

OR 
1 I 

The details of warningladvice received by melus for violating the 
norms and procedures of the Standards for Organic Products are as 
under: 

11) I/We undertake that should any of the information supplied above in the 
application form is found to be wrong; the application may be rejected 
forthwith. 

12) Should the licence be granted and as long as it will remain operative, I1 
We hereby undertake to abide by all the terms and conditions of the 
licence and the prescribed regulations. In the event of the licence being 
suspended or cancelled, 

Wwe also undertake to cease with immediate effect to use the Certification 
Mark on any product covered by the licence and to withdraw all relevant 
advertising matters and to take such other steps as may be necessary to fulfill 
the provisions of the aforesaid Regulations with immediate effect. We also 
undertake to comply with each and every provision contained in the aforesaid 
Regulations, where a licence is granted to us. 

...................... ....................... 

............................................. Signature 

................................................... Name 

Uesignation ............................................. 

For and on behalf of ................................ 

(Name of ,the firm) 
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LICENCE FOR THE USE OF "INDIA ORGANIC" LOGO 
CERTIFICATION MARK 

LICENCE NO. CMS - 

1) By virtue of the powers conferred on it by the Regulations pertaining to 
Certification Mark of India Organic Logo, the Inspection and Certification 
Agency hereby grants to .............................................................. 

(hereinafter called 'the licensee') this licence to use India Organic Logo 
Certification Mark set out in the first column of the first Schedule hereto, 
upon or in respect of the product/process set out in the second column 
of the said Schedule which is produced or processed in accordance with/ 
conforms to the related norms and procedures of Standard for Organic 
Products. 

2) This licence carries the rights and obligations stipulated in the above 
mentioned Regulations. 

3) This licence shall be valid from ................................ to . . . . . . . .  

4) This licence is being granted to ................................................. subject 
to the condition that ............................................................ has agreed to 
be subjected to the provisions contained in the Organic Product4 
(Certification) Regulations, 2002. 

Signed, Sealed and Dated this day of 

For ACCREDITED INSPECTION AND 
CERTIFICATION AGENCY 





FORM 14 

DECLARATION 

To, 
The Chairman 
APEDA 

W e ,  ................................ of ..................... declare t b j ~ i  we 
been granted licence no. .................. dated .............. to use of the "IN- 
DIA ORGANIC" logo, and we undertake to be subjected to the Regulations 
for "INDIA ORGANIC" logo Certification Mark for Agricultural Products 
March 2002. 

........................... Dated ....................................... Signature 

Certification Trademark 



UNIT 4 CHECKLISTS FOR FARM 
INSPECTION AND CERTIFICATION 

Structure 

4.0 Objectives 

4.1 Introduction 

4.2 Importance of Checklist 
4.2.1 Why Checklists are Necessary? 

4.2.2 What are the Areas to be Considered for Checklist? 

4.3 Checklists and Its Use 
4.3.1 . Chpcklist as an Inspection Tool 

4.3.2 Checklist for Organic Farm Inspection 

4 3 Checklist Required for Grower Group 

4 4 Checklist Required for Wild Harvest 

4.3.5 Checklist on Handling/Processing 

4.3.6 Checklist for Anlrnal Husbandry 

4.3 Let Us Sum Up 

4 .F Key Words 

3.6 Further References 

4.7 Model Answers 

4.0 OBJECTIVES 

This Unit aims at familiarizing you with the checklist required for Inspections. 
After going through this Unit, you will be in a position to know: 

Why it is important to keep checklist? and, 

What types of checklists are required for inspection of specific operation? 

4.1 INTRODUCTION 

The certified organic products are getting wide acceptance in the market. The 
responsibility of issuing certificates to organic operators is lying with different 
accredited certifying agencies. On the other hand. it is the duty of inspectors 
to give proper inspection report on the basis of which the certification agency 
will consider issue of the certificate. It is therefore very essential to maintain 
relevant checklists for inspection and certification. 

This Unit will highlight all necessary issues related to different checklists as 
required for organic certification. 

4.2 IMPORTANCE OF CHECKLIST 

You know that checklists are important tools for collecting/verifying the required 
information. These checklists help inspector to verify various operations in 
organic farming in the process of certification. 

3 6 
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Certification 
Organic agriculture faces threats like misrepresentation, deception and 
falsification. Organic inspectors are the primary third party guardians of organic 
integrity. It is their responsibility to deter and detect any use of prohibited 
materialslinputs and misrepresentation of organic standards. 

The most common instances or cause of fraud includes: 

Mixed operationslparallel production by farmers, processors and traders. 

Products under conversion are sold as organic. 

Misuse of certificates. 

Repeated use of same certificate. 

Manipulation of input and output invoices. 

Incorrect receipt. 
! 
1 Tampered documents etc. 

1 checklist which will make the process smooth. The checklists play a significant 
i role in farm inspection and certification. 

4.2.2 What are the Areas to be Considered for Checklist? 

The type of checklist depends on type of operation that needs to be inspected. 
Types of operation include: 

Farms under cultivation. 

Wild harvest. 

Livestock operation. 

Processinghandling operations. 

Farm inspections are necessary whenever organic crops are requested for 
certification. Farm inspections cover vegetables, grains, herbs and medicinal 
plants, tree fruits, coffee, tea, nuts, vine crops, forage crops, fiber crops and 
other agricultural crops. A farm inspection may also include other type of 
inspections such as livestock or on-farm processing. 

When organic certification is sought for animals or animal products, systematic 
inspection is necessary. Types of livestock inspection include dairy (cow, sheep, 
goat and buffalo), abbetoir operation (beef, sheepllamb, chicken etc.), eggs 
(chicken), bees (honey and other products), fiber and fish (aquaculture). A 

Wild harvests have to be inspected if the collected produce is to be sold as 
organic. On the other hand, processinglhandling inspections are necessary 
whenever an organic product is being processed. The operations involved are 
mixing, baking, heating, separating, grinding, freezing, dyeing, packaging. 
canning, preserving etc. There is specific protocol for processing inspection. 
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Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of theunit. 

1) Why checklists are necessary? 

2) What is the most common instance or cause of frauds in organic 
agriculture? 

4.3 CHECKLIST AND ITS USE 

4.3.1 Checklist as an Inspection Tool 

There are specific steps for the inspector to follow during organic inspection. 
The success of inspection depends on performance of the inspector. The 
inspector should carry inspection tool during his site visit. 

The following checklist can be used by the inspector: 

List of required organic standards. 

Approval materiallinput list. 

Organic Certification questionnaires/application form (extra blank copies). 

Inspection forms. 

Reference materials andlor lists. 



Standard (NPOP) Organic Tnspection Manual and/or Inspection Report Checklists for Farm 
Inspection and 

guides. Certification 

Business cards 

Calculator 

Camera 

Watch 

Rubber bootslrain gear 

Magnifying glasshard lens 

Sample collection tools and containers, sample collection bag etc. 

4.3.2 Checklist for Organic Farm Inspection 

During the inspection of organic farm, the inspector interviews operators and 
workers, visits production areas (fields, green houses etc.), examines 
equipments, views crop and input storage areas, and reviews records. Each 
area of inspection relates specifically to the organic standard. The inspector 
must verify all documents, sites etc. as per requirement of the National Standard. 
For this, the inspector should carry the checklist which may include general 
information, evaluation on parallel production, verification of crops, seeds and 
seedlings, fertility management, weed management, pest management, water 
equipments, storage etc. The tentative checklist is as below: 

A) General Information Yes No Comments 

1 )  Does the producer have a copy of the 
Standards? 

u u  
2) Is the information contained on the 

application accurate? 

3) Does the farm map present an accurate 
picture of the farm? (Field boundaries, 

o n  
adjoining land use etc.) 

4) Were field histories verified to be accurate? 00 
5 )  Are all fields located on the same farm unit? 0 (7 
6) Were all fieldslbuildings inspected? [7C] 

t 7) Are all fields located on the same farm unit? [7 
8) Are all cropslproducts stored or handled at 

another location? 
nu  

b 

9) Was the operator present for the entire inspection? 
i 
I 

10) Has the operation ever been certified by another 
I 
r agency? 

1 11) Has the operation ever been denied certification? 

12) List of crops, field No., projected yields, and 
acreshectares of each crop requested for 
certification (be specific) 
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13) Total acreslhectares farmed - 

Total acreskectares owned - 

Total acreslhectares rented - 

14) Acreslhectares organic - 
Acreslhectares transitional - 

Acreskectares centennial - 

15) No. of years organic - 
No. of years certified - 

No. of years land farmed by Operator - 

B) Evaluation 
i) Parallel Production 

1 )  Is all production on the farm unit organic? 

a) If no, are organic and non-organic crops 
visually distinguishable'? 

2 )  Is separate equipment used to produce organic 
and non-organic crops? 

3) 1s there separate storage for organic and non- 
organic crops? 

4) Does the applicant have the management ability 
to track the organic and non-organic crops? 

i i )  Verification of Oops 

5 )  Were all crops requested for certification 
pk~rr: ed? 

a) Were all crops requested for certification 
viewed by the inspector? 

6) Did all crops show the absence of prohibited 
input use? 

a)  Did all crops appear healthy? 

iii) Seeds and Seedlings 

7) Were all seeds from organic sources? 

a) Did applicant document attempts to 
obtain organic seeds? 

8) Were all seeds untreated? 

a) Did applicant document attempts to 
nhtairled untreatccl \eedb'' 

Were all seeds non-genetically engineered 
modified? 

a) Did applicant document littempts to obtain 
r~ori-GE seeds? 

Yes No Comments 

Yes No Comments 

0 0  
o n  
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10) Were all seedlings organically grown? 
4 

CICI Certification 

a) Were seedlings obtained from a certified 
organic green house? 

b) Did applicant have valid organic certificate(s) q C] 
on file? 

11) Is an on-site green house used? q 
a) Is the facility used only for organic 

production? 
n u  

b) Are approved inputs used for the soil mix? q 
C) Are approved inputs used for pest 

management? 
q q 

d) Are approved inputs used for disease 
management? 

Cl rr 
iv) Fertility Management 

12) Did condition of crops indicate use of 
approved fertility inputs? 

q 

13) Was there evidence of an approved fertility 
management system? 

q 

a) Does the operation rely on nutrient q 
recycling? 

14) Is animal manure used by the operation? q q 
a) If yes, is all animal manure fully 

composted? 
q q 

b) Are all compost ingredients allowed by 
organic standards? 

cl q 

15) Is animal manure applied when soil is warm 
and biologically active? 

a n  
16) Is all animal manure obtained from on-farm 

sources? 
q 

a) If no, describe source, contamination 
potential, residue tests etc. 

CI cl 

17) Is manure and/or compost managed to 
prevent environmental degradation? 

cl q 

18) Is manure andfor compost managed to prevent q q 
the spread of pathogens? 

19) Is the use of restricted inputs agronomically 
justified? 

CI cl 

20) Does the operator have a plan to discontinue 
the use of restricted fertility inputs? 

q 
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b 22) were recent soil tests on file? 00 
23) Did physical examination of the soil reveal: q q 

a) ~ o o d  tilth? 0 0  
b) Evidence of biological activity? q 
c) Adequate organic matter? - 0 0  
d) A sweet, earth smell? C]C] 
v) Crop Rotation 

24) Is there a conscientious soil building crop 
rotation program? 

a) Did the inspector's review of field history 
verify existence of a soil building crop rotation? 

25) Does the crop rotation include a diversity of 
species? 

vi) Weed Management 

26) Are weed management strategies in compliance? 

27) Are weed prevention strategies implemented? 

28) Does all evidence indicate use of approved 
weed management strategies and inputs? 

29) Is there adequate equipment or labour to 
perform non-chemical weed control? 

30) Are there diverse species of weeds in non-crop 
areas? 

31) Are crops requested for certification relatively 
free of weed pressure? 

vii) Pest Management 

32) Are pest management strategies in compliance? I 
33) Are pest management strategies implemented? 17 
34) Does all evidence indicate use of approved 

pest management strategies and inputs? 
nu 

35) Does the operator have a plan to discontinue the 
use of restricted disease control inputs? 

36) Are crops requested for certification relatively 
free of disease pressure? 

viii) Risk Management 

37) Are fields well isolated from potential sources 
of contamination? 

a) If no, list field #'s, source(s) of potential 
42 contamination and actions taken. 

o n  
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Yes No Comments 
38) Are adjoining roadsides free of herbicide 

applications? 
n o  

39) Are "Organic Farm - Do Not Spray" signs 00 

40) Does the Operator have signed agreements 
or notification letters with neighbouring 

17 

41) Are buffer zones maintained in applicable 17 
42) Are buffer zones planted with different cops 

from those requested for certification? 
nu  

a) If no, describe operator's plan for deposition q 
of buffer harvests. 

43) Are records kept of buffer harvests, storage, 
sales or other uses? 

n o  
ix) Water 

44) Does water come in direct contact with organic [7 [7 

a) If yes, describe water source. 

45) Is a current water test for nitrates and coliform 0 q 
bacteria on file? 

46) Does the water meet potable water standards? 

47) Is water used for irrigation purposes? 

a) If yes, is water free of inputs applied 
through the irrigation system? 

48) Is water free of known contaminants which 
may affect water quality? 

49) Are moisture monitoring, water conservation 
and/or salinization prevention strategies 

x) Stewardship 

50) Are erosion control strategies implemented? 0 0  
51) Does evidence indicate the absence of erosion? 

52) Are strategies to provide wildlife habitat 
implemented? 

nu 
, 

53) Is there evidence of biological diversity? nu  
54) Are land clearing activities in compliance? [7 

xi) Equipment 

55) Is spray equipment used only for approved 
inputs? 

o n  
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a) If no, describe cleaning procedures. 

b) Are cleaning procedures documented? 

56) Is planning equipment used only for approved C] 
inputs? 

a) If no, describe cleaning procedures. 

b) Are cleaning procedures documented? 

57) Is harvest equipment used only for organic crops? LII] LII] 
a) If no, describe cleaning procedures prior to 

organic harvest. 

b) Are cleaning procedures documented? 

58) Is equipment well maintained and free of 
contaminants which may impact organic crops 
or fields (leaking oil, fuel, coolant etc.)? 

xii) Harvest 

t 59) Are all crops harvested by the operator? 

a) Tf no, give name of custom operator and 
describe procedures to protect organic integrity. 

60) Is operator's harvest equipment used onjy to 
harvest organic crops? 

xiii) Post-harvest Handling 

61) Is there any on-farm processing of organic 
products? 

a) If yes, complete and submit Process 
Inspection Report. 

62) Are all areas where organic crops are stored, 
handled, oI"processed free of prohibited materials? 

63) Are all pieces of equipment and facilities used C] 
to handle organic crops owned andor controlled 
by the applicant? 

64) Are all transport units cleaned prior to loading 1 

with organic crops? 

65) Is there documentation to verify cleaning of o n  
xiv) Storage 

67) Are storage units in adequate condition? n o  
68) Are storage units free of prohibited materials? 

69) Are measures taken to prevent insects, rodents, C] 
or birds from gaining access to storage units? 



a) Are measures in compliance with organic 
standards? 

70) Are storage units physically numbered? 

71) Is there sufficient storage to handle projected 
organic yields? 

72) Is all storage located on the organic farm? 

73) Was off-farm storage inspected during this 
site visit? 

a) If yes, describe all such units, including 
ownership and location. 

xv) Other Buildings 

74) Were all buildings inspected? 

a) Are buildings free of prohibited materials? 

xvi) Audit Control (Record Keeping System) 

75) Are field maps clear and accurate? 

a) Do field maps show field numbers? 

b) Do field maps show adjoining land uses 
and buffers? 

76) Are field history sheets complete and accurate? 

77) Are receipts for purchased inputs and services 
on file? 

78) Are any production logs or activity records 
maintained? 

79) Are harvest records maintained? 

80) Are storage records maintained? 

81) Were sales records complete and accessible? 

82) Is a lot numbering system in place? 

a) If yes, give example and describe lot code. 
I 83) Are bills of lading issued when products are 

shipped? 

84) Are Transaction Certificates or Organic 
Certificates used according to the procedures 
of the certification agency? 

85) Are yields and sales consistent with acreage 
and production? 

Yes No Comments Checklists for Farm 
Inspection and 

Certification 

: 86) Do farm records track products back to their 
1 
i fields of production? 
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xvii) Management 

87) Did the applicant demonstrate a comprehensive 
understanding of the organic standards? 

88) Did the applicant demonstrate a commitment to 
follow standards? 

89) Did evidence indicate that the operation is well [7 
managed? 

C) Assessment 

Recommended Sampling 

Describe any sampling conducted during the inspection or recommended 
for future sampling: (State number and type of samples collected; rationale 
for sampling; person collecting samples; sample collection procedures; 
sample preservation methods; sample transportation; date submitted; Chain 
of Custody; laboratory used: tests requested; test results). 

Other Considerations 

Describe any issue encountered during the inspection not covered by the 
report, such as changes in the operation anticipated by the producer, 
aspects of the operation which could not be covered adequately during 
the inspection due to unforeseen circumstances, recommendations for 
additional or unannounced follow-up inspections of the operation, etc. 

Summary 

Summarize all issues related to compliance to organic standards. State 
the checklist item number; briefly describe the issue of potential non- 
compliance and reference to the applicable organic standard citation 
number. 

Inspector Signature Name of the Organization 

Attachments 

Farm Questionnaire. 

Field maps. 

Complete Field Histories. 

Copies of input labels or receipts. 

Water test analysis; soil test results. 

Statement from previous ownerloperator verifying field history. 

Copies of any letters sent to neighbours, highway departments etc. 

Verification of attempts to source organic andlor untreated seeds. 

Copies of operation's product labels and uses of CB seal. 

Copies of pest control product labels. 

Other (specify). 
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4.3.3 Checklist Required for Grower Group 

Grower Group Certification process is being promoted globally to help bring 
down certifying costs and provide relief to the growers, especially small and 
marginal farmers. The success of group certification depends on quality 
management by the group which is knows as Internal Control System (ICS). 
In ICS, growers group basically controls all farmers for compliance with 
organic production. The organic certification agency only needs to inspect 
whether ICS is working well. The necessary checklist for grower group is as 
below: 

A) General Information Yes No NIA 

1) Was an authorized knowledgeable representative q 
of the operation present during the inspection? 
Please give name and job title. 

2) Was the General Information section of the farm q q q 
plan complete? 

3) Were all previous organic certifications and their q q q 
requirements disclosed and proof of corrective 
actions provided? 

, 4) Is this operation being inspected by another agency q q q 
this year? If so, please give name of other certification 
agency. 

5) Are the standards present and understood by the q q 
operators? 

6) Please comment on any issues or additional 
information requested in the pre-inspection initial 

n u n  
review. 

7 )  Please verify if all corrective actions from last 
year's certification letter have been implemented. 

o n 0  
Describe if each of these corrective actions are 

I consistent with the operator's description in this 
year's application? 

B) Farm Plan Information Yes No NIA 

1) Are the Field History Forms and Farm Products q q 
and Inventory Lists complete and accurate? 

2) Are projected yields, acreages, crops planted 
complete and accurate? 

0 0 0  

I 3) Is the Organic Farm Plan changes section of the q q 
application complete and accurate? 

4) Do the farm maps present an accurate picture of q q q 
field boundaries, adjoining land use, size, locations 
and field numbers? 

Checklists for Farm 
Inspection and 

Certification 

5) Are the field maps and field histories consistent q q 
with regard to identification and acreages? 
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C) Seeds and Seed Treatments Yes No NIA 

1) Are all seeds listed in application complete and q q q 
accurate, including crops for sale and cover crops? 

2) Are all seed treatments listed in the application q q q 
complete and accurate and allowed on the National 
List? 

3) Is there verification of non GMO status for all seeds q q q 
and seed treatments or inoculants? 

4) If non-organic seeds have been planted, is there q q q 
documentation present of attempts to source organic 
seed? 

D) Source of Seedlings and Perennial or Planting 
Stock Yes No NIA 

1) Are all annual seedlings certified organic? '0 q q 
2) Has all perennial or planting stock been managed q q q 

organically for at least one year before sale of an 
organic crop? 

3) If non-organic perennial or planting stock has been q q 
purchased, is there documentation of attempts to 
source organic stock? 

4) If the planting stock not organic, is there verification q q 
of its non-GMO status? 

5) If there is a green house, is all information in 
section 4B and 4C complete and accurate, concerning 

0 0 0  
greenhouse type, inputs, crops grown, potting mix etc.? 1 

E) Fertility Management Yes No NIA 1 
1) Is the soil fertility management section of the 

application complete and accurate? 
0 0 0  

2) Are all inputs used on organic and transitional land q q q 
listed in the application? 

3)" Do any inputs contain lignon sulfonate, alkali 
extracted humic acid, or potassium bicarbonate? 

0 0 0  

4) Is the compost section of the application complete q q q 
and accurate? 

5)" Is raw manure used according to NOP standards? q q q 
6) Is there documentation detailing the application q q q 

date, rate and location of manure? 

7) Are the sources of all off-farm manures clearly 
listed in the application? 

q q q 

8)" Is the source acceptable under EU standards? (Not q q q 
from a factorv farm source). 



Yes NO NIA Procedures of Inspection- 
Critical Control Points 

9) Is the Natural Resources and Soil Conservation 
section of the application complete and accurate? 

0 0 0  

10) Is the water use section of the application complete 
and accurate, including irrigation issues? 

11) Does the farmer implement strategies to promote 
biological diversity and wildlife habitat? 

(* If necessary) 

F) Crop Management Yes No NIA 

1) Is the crop management section of the application 
complete and accurate? 

2) Are crops of the same species or family NOT 
grown repeatedly without interruption of the 

0 0 0  
same field? 

3) Please describe crop rotation: 

4) Are all products used in pest, weed and disease 
management listed in the application? 

5) If inputs are used to control pests etc., have cultural, 
biological and exclusionary methods been found 
ineffective with documentation, before use of these 
inputs? 

6) If plastic mulch is used, is removal at the end of 
the season documented? 

G) Maintenance of Organic Integrity Yes No NIA 

1) Is the adjoining land use section of the application 
complete and accurate? 

2) If non-organic buffer harvests are needed, is there 
documentation of their separate harvest, storage, 

t 

I sale or use? 

3) Are non-organic buffer areas clearly labeled on the 
b 

I 
farm map? 

4) Please describe if any buffer areas are insufficient .to prevent risk to 
organic crops: 

5) Is the equipment section of the application complete 
and accurate? 
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Yes No NIA 

6) If equipment cleaning is necessary due to non-organic q q q 
crop use or prohibited material use, is there 
documentation present? 

7) Is the harvest section of the application complete q q q 
and accurate? 

8) Is the post harvest handling section of the application q q 
complete and accurate? 

9) Is the storage section of the application complete q q q 
and accurate? 

10) Is the transitional and conventional crop production q q q 
and storage table complete and accurate? 

11) Is the transportation section of the application 
complete and accurate? 

0 0 0  

12) Is there clean transport documentation present? 0 0 0  
H) Audit trail and record keeping Yes No NIA 

1) Is the audit trail section complete and accurate? q q q 
3) Are there field activity logs detailing activities, 

input applications, harvest yields, and dates? 
q q q 

3) Are there invoices present verifying quantities and q q q 
sources of all seed used? 

4) Are there labels or other documentation clearly 
describing ingredients or organic approval for all 

0 0 0  
inputs? 

5 )  Are there soil tests present to justify use, if soil q q q 
amendments are used? 

6) Are running inventory storage records maintained q q 
for all organic and non-organic crops? 

7) Is there complete production and sales documentation q q q 
for crops grown in parallel production? 

8) Are records kept for 5  years? O n 0  
9) Please give an example and describe the lot numbering system: 

10. Please conduct a sample audit for a major crop sold, summarizing the 
tracking of the crop from seed to sale. 



11) Summarize major crop yields and sales from the most recent production 
year. 

..................................................................................................................... 
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..................................................................................................................... 
I) Internal Control System of the Grower Group Yes No NIA 

1 )  Describe the organizational structure of the CGG. List the names of each 
person of responsibility and their job title including the internal control 
officer, technical assistance personnel, internal inspector(s) and the person 
in charge of organic production. Attach full listing of all producers if not 
part of the CGG overview provided to the concerned organization with 
the application. 

2) Is the listing of all producers in the community q q 
I Grower Group complete and accurate, including 

their location and projected harvest yields? 

3) Are all operators in the CGG producing their crops in the same manner? 
Describe production system (s): 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

4) Is the management and marketing of the CGG 
centralized? 

q q q 

5 )  If producers within the CGG sell organic production q q q 
separate fi-om the CGG, is this approved by the CGG? 

6) Are all members of the CGG informed and 
knowledgeable of organic standards? 

0 0 0  

7) Describe organic standards educational system including names of internal 
control officers who manage, offer technical assistance, inspect and 
educate operators. 

..................................................................................................................... 

..................................................................................................................... 

8) Are the protocols being followed consistent with q q 
the CGG overview submitted to organization? 

9) Are new and existing members educated for organic 
standards and inspected by the internal control 
officer before joining the CGG? 
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Yes No NIA 

10) Do internal inspectors NOT provide specific technical [7 
assistance to those they are inspecting? 

11) Does the CGG plan include prevention of conflicts 
of interest, such as internal control officers not 
inspecting their own parcels or those of immediate 
family members? 

12) Witness no less than 2 internal inspections and describe their effectiveness 
in verifying consistent compliance to standards. 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

13) Are comprehensive inspection reports or affidavits 
reviewed or completed by the internal inspectors(s) [7 
for each individual operation, verifying compliance 
to standards? 

14) Is each individual producer internally inspected at [7 
least once per year? 

15) Describe how many producers were physically inspected during this 
inspection and how they were chosen. (Guidance: 10% of producers and 
20% of the production) 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 
16) Are inspection findings consistent with internal 

inspection documents and organic standards? Describe: 

17) Are clear protocols followed if a producer is found [7 
to be in non-compliance? 

18) Please describe in detailed narrative form, the overall effectiveness of the 
internal control system to verify consistent compliance to organic 
standards based on your physical inspection of the sample operations, 
audit trail documents for specific sales and other components of the 
CGG internal management system. 

19) Is the marketing section of the application complete [7 
and accurate? 

20) Are all retail labels attached to the application? [7 
21) Please list any additional information need. 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 
52 Inspector Signature: Date: 
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Please attach completed Inspection Report-Exit Interview form, Retail Labels, Certification 

Farm products and Inventory list or other attachments. Please list all other 
attachments here: 

............................................................................................................................. 

.............................................................................................................................. 

............................................................................................................................. 

4.3.4 Checklist Required for Wild Harvest 
The organic standards generally require that wild harvest operations may be 
done only from stable and sustainable population and environment. Products 
must come from clearly defined collecting areas, and the areas must not be 
exposed to prohibited materials. They must be located away from conventional 
farming. So inspection of wild harvest is critical. The necessary checklist is 

A) General Information Yes No NIA 

1) Was an authorized knowledgeable representative of 
the operation present during the inspection? Please 
give name and job title. 

2) Was the General Information section of the farm 
plan complete? 

3) Were all previous organic certifications and their 
requirements disclosed and proof of corrective 
actions provided? 

4) Is this operation being inspected by another agency 
this year? If so, please give name of other 
certification agency. 

5) Are the standards present and understood by the 

6 )  Please comment on any issues or additional 
information requested in the pre-inspection initial 

7) Please verify if all corrective actions from last 
year's certification letter have been implemented. 

0 0 0  
Describe if each of these corrective actions are 
consistent with the operator's description in this 
year's application? 

B) Farm Plan Information Yes No NIA 

1) Are the Field History Forms(3 year) and Farm 
Products and Inventory Lists complete and accurate? 

0 0 0  

2) Are projected yields, acreages, crops planted 
complete and accurate? 

0 0 0  
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Yes No NIA 

3) Does the operator have permission to harvest crops 
from the wild harvest collection area? 

4) Do the collection area maps present an accurate 
picture of collection area boundaries, adjoining land 
use, size and locations? 

5 )  Are the collection area maps and collection area 
information as represented in the farm plan 
consistent with regard to identification and acreages? 

C) Seeds and Seed Treatments Yes No NIA 

1 )  Is the description of the wild harvest product to be 
harvested (ex. h i t ,  root, seed etc.) complete and 
accurate? 

2 )  Is there verificdtion of non GMO >talus for all aeeds 
and seed treatments or inoculants? 

3 )  If non-organic seeds have been planted, is there 
documentation present of attempts to source 
organic seed? 

D) Plan for Preventing Destructive Impacts to Yes No NIA 
the Environment 

1) Does the operator's interaction with the wild harvest 
area prevent soil erosion? 

2 )  Does the operator's interaction with the wild harvest 0. 
area prevent water pollution? 

3) Does the operator's interaction with the wild harvest 
ared sustain the growth and production of the wild 
LSOP? 

E) Fertility Management Yes No NIA 

1 ) Art: a11 inputJ u ~ e d  or1 organic land listed in the 
application'' 

2) Is the Natural Rzsources and Soil Conservation 
section of the application complete and accurate? 

3) Is the water use section of the application complete 
and accurate, including irrigation issues? 

4) Does the operator implement strategies to promote 
b~ological diversity and wildlife habitat? 

F) Maintenance of Organic Integrity Yes No NIA 

1)  Is the adjullilny !and we section 01 the application 
complete and accurate? 

2 )  If non-organic buffer harvests are needed, is there 
documentation of their qeparate harvest, storage, sale 
or use3 
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3 )  Are non-organic buffer areas clearly labeled on the q q q Certification 

farm map? 

4) Please describe if any buffer areas are insufficient to prevent risk to 
organic wild harvest crops: 

..................................................................................................................... 
5 )  Is the harvest section of the application complete q [7 

and accurate? 

6) Are harvest dates for the wild crop harvests clearly q [3 
described on the farm plan application? 

7 )  Is the post harvest handling hecuon of the 
application complete and accurate? 

q q 

8) Is the storage section of the application complete q q 
and accurate? 

9) Is the transitional and conventional crop production G q 
and storage table complete and accurate? 

10) Is the transportation section of the application 
complete and accurate? 

0 0 0  

11) Is there clean transport documentation present? q q 
G) Audit Trail and Record Keeping Yes No NIA 

1 )  Is the audit trail section complete and accurate'? q 
2) Is there a field activity log detailing activities, 

input applications, harvest yields, and dates? 
q 

3) Are all collectors of wild harvested crops aware of q 
organic standards, including not harvesting organic 
crops in buffer areas and harvesting in manner that 
sustains the growth and production of the wild crop? 

4) Are harvest records maintained including harvest q q 
area, yield and date by all collectors of the organic 
and non organic crops? 

5) Are running inventory storage records maintained q q q 
for all orgarlic and non-organic crops? 

6) Is there complete production and sales documentation q 
for wild harvested crops in parallel production? 

7) Are records kept for 5 years? 0 0 0  
8) Please give an example and describe the lot numbering system: 

..................................................................................................................... 

..................................................................................................................... 

................................................................................................................... 

..................................................................................................................... 
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9) Please conduct a sample audit for a major crop sold, summarizing the 
tracking of the wild harvested crop from harvest to sale. 

10) Summarize audit trail system and methods used to track various collector's 
activities if applicable. 

11) Is the marketing section of the application complete /-J ( ( 
and accurate? 

12) Are all retail labels attached to the application? ( ( ( 
13) Please list any additional information need. 

..................................................................................................................... 
Certification Body's Name 

Inspector Signature: 
Attachments 

Date: 

Please attach completed Inspection Report-Exit Interview form, Retail Labels, 
Farm products and Inventory list or other attachments. Please list all other 
attachments here: 

4.3.5 Checklist on Handling/Processing 
Processing plays important role in organic agriculture. The necessary checklist 
for handlinglprocessing is given below: 

A) General Information Yes No NIA 

1) Was an authorized knowledgeable representative ( ( 
of the operation present during the inspection? 

2) Were all previous organic certifications and their 
requirements disclosed and proof of corrective 
actions provided? 

B) Labelling and Product Composition Yes No NIA 

1) Has the product and label profile been completed ( ( 
for each product requested for certification? 

2) Was supporting documentation requested on the [7 [7 
product and label profile present? 
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Yes No NIA 

0 0 0  Are labels included for all products requested for 
certification? 

Is there an adequate lot coding system for retail 
packaging? 

Are any by-products sold as organic? 

Is water sections of handling plan accurate and 
complete? 

Is direct product contact with prohibited materials 
in water or steam prevented? 

Assurance of Organic Integrity Yes No NIA 

0 0 0  Is the product flow chart or description accurate 
and complete? 

Is the fertility map accurate and complete? 

Is the equipment listing accurate and complete? 

Are all processing aids listed? 

Is there an adequate system plan to prevent 
commingling with non-organic ingredients? 

Is there an adequate system plan to prevent 
contamination with prohibited materials? 

Sanitation Yes No NIA 

0 0 0  Is the sanitation section of the organic handling 
plan complete and accurate? 

Is there complete cleaning of equipment before the 
organic production occurs? 

Is there monitoring or residue testing of possible 
sanitation residues on food contact surfaces? 

Are cleaning or sanitation logs maintained and 
complete? 

Packaging Yes No NIA 

q q q Is the packaging section of the organic handling 
plan complete and accurate including all in process 
and finished products? 

Storage Yes No NIA 

0 0 0  Is the storage section of the organic handling plan 
complete and accurate including all on-site and 
off-site storage areas? 

Are all potential contamination and commingling 
issue adequately addressed in the organic system 
plan? 
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1) Is the transportation section of the organic handling q q q 
plan complete and accurate? 

2) Are measures taken to ensure organic integrity of q q q 
both incoming and outgoing products during 
transport? 

3) Is there documentation of these measures? 0 0 0  
H) Pest Management Yes No NIA 

1) Is the pest management section of the organic 
handling complete and accurate? 

0 0 0  

2) Are pest management activities documented 
including map and logs? 

q q q 

3) Are exclusion, sanitation, mechanical, physical 
controls, and management of environmental factors 

q q q 
used first as a pest management strategy? 

4) Are measures taken to prevent contact with the 
organic product? 

0 0 0  

5) Is removal of organic product documented when q -0 q 
prohibited products are used? 

4.3.6 Checklist for Animal Husbandry 
Livestock plays important role in organic agriculture. The inspection of animal 
husbandry is very much essential. The required checklist for animal husbandry 
is given below: 

A) General Information Yes No NIA 

1) What is the status of Farm? Whether the farm 
is conventionallin conversionlorganic. 

0 0 0  

2) Indicate the number of animals on the farm like q q q 
milking cows, fattening cows, buffaloes, poultry 
(egg), claves, poultry(meat), goats, pigs and sheep. 

3) Is total farm yard manure obtained from own 
animals in the past year? 

0 0 0  

4) Are other fertilizers obtained on the farm (plant q q q 
compost etc.)? 

5) What is the total amount of on-farm fertilizers 
(including farm yard manure)? 

0 0 0  

6) Is total amount of off-farm fertilizers (all fertilizers) q q q 
imported? 

B) Livestock Yes No NIA 

1) Have the animals purchased from organic farms q q q 
or within the scope of existing written exemptions 
granted by the organization? 
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Certification Whether the conversion periods have been observed 
before the marketing of animal products? 

Are all animals clearly marked and can be 
identified? 

Fodder Yes No NIA 

0 0 0  Is the fodder appropriate to the species (ratio of dry 
matter: green matter, concentrates: roughages)? 

Does the share of conventional and in conversion 
fodder comply with the Indian Standards? 

Whether all the animals in the unit are adequately 
feed? 

Whether conventional feeds and additives meet the 
requirements of the Indian Standards. 

Whether 50% of feedfodder is coming from 
operator's farm itself? 

0 0 0  
Yes No NIA 

0 

Do the feeds contan GMO's or their derivates? 

lkeatments of Animals 

Does the use of medicines comply with the 
Indian Standards? 

Are the records of treatments available and 
complete (animal treated, diagnosis, date, name 
of product, active ingredient, length of treatment, 
waiting period)? 

Are the other treatmentslinterferences (dehorning, 
castration etc) appropriate and do comply with the 
standards? 

lkansport and Identification Yes No NIA 

0 0 0  Do the conditions of transport and slaughtering 
comply with the Indian Standards? 

Can animals and animal products be identified 
clearly on all levels from production, processing, 
transport to marketing? 

a) Is the separation between conventional, in 
conversion and organic products guaranteed? 

Runout, Housing and Rearing Conditions Yes No NIA 

Are size of stable and runout (area per animal) 
comply with the Indian standards? 

Are the housing and rearing conditions meet the 
Indian standards (lying area, stable equipment, 
liberty of action, group penning, access to feeding 
places, watering points, air conditions, daylight.. .)? 



Yes No NIA Farm Inspection and 
Certification Procedure 

3) Is the cleaning and disinfection of the stable and [rj 
the equipment appropriate and meets the requirements 
of the Indian Standards? 

4) Describe the housing and rearing conditions: 

G) Community Pastures/Conventiona1 Animals 
on Organic Farms Yes No NIA 

1) Are animals kept from conventional farms? 0 0 0  
a) If yes, whether an exemption has been granted 

by the organization? 

2) Are organic(own) animals kept on community 
pastures? 

0 0 0  

a) If yes, whether the requirements of the Indian 
Standards are fulfilled. 

3) Are organic (own) animals kept on areas of 
conventional farms? 

0 0 0  

H) Marketing Status of Animals Yes No NIA 

1) Whether all animals and animal products can be 13 
marketed as organic? 

a) If not the following products haveto be marketed as "in conversion". 

b) If not the following products have to be marketed as conventional. 

I) General Impression Animal Husbandry 

1) Conditions of buildings and stable, hygiene, state of health and general 
state of the animals. 



J) Proposal for Certification 

It should clearly indicate the following: 

Products (animal) 

Marketing Status (Organic, in conversion, conventional). 

Starting from date 

EU Regulation or Indian Standards 

Estimated yield for current year. 

Please list any additional information need. 

Checklists for Farm 
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Certification 

Name of the 
Certification Body 

Inspector Signature: Date: 

Attachments 

Please attach completed ~nspection Report-Exit Interview form, Retail Labels, 
Farm products and Inventory list or other attachments. Please list all other 
attachments here: 

Check Your Progress Exercise 2 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

1) What are the main inspection tools required by the Inspector? 
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2)  Describe the lists to be checked for fertility and pest management in case 
of organic farm inspection. 

3) Describe the necessary audit trail and record keeping against checklist 
for wild harvest. 

..................................................................................................................... 

4) What are the records to be checked in respect of animal husbandry? 

..................................................................................................................... 

4.4 LET US SUM UP 
In organic agriculture, there are threats from organic frauds like 
misrepresentation, deception and falsification. It is the responsibility of organic 
inspector to protect organic integrity through proper checking for which it is 
'very essential to maintain checklist. 

The type of checklists depends on the type of operations that need to be 
inspected. The type of operation includes crop farms, grower group, wild 
harvest, processing and livestock. There is also checklist for inspection tools 
that help in proper conducting of inspection. The tools may include NPOP 
inspection manual, organic certification questionnaires/application form, field 



history sheets, input records, business cards along with some tools like 
calculator, colour pen, highlighter, tape measure etc. 

The most important checklist for organic farm inspection is general information, 
evaluation on parallel production, verification of crops, seeds and seedlings, 
fertility management, crop rotation, weed management, pest management, risk 
management, water, stewardship, equipment, harvest, post harvest handling, 
storage, record keeping system, management etc. 

In case of grower group checklist, apart from general information and 
management for fertilitylpest/weed/post harvest etc., special emphasis is given 
to internal control system where the structure of CGG, their management, 
knowledge base, conflicts of interest etc. have been included. 

The checklists of wild harvest, processing and livestock are to be prepared 
according to requirement of inspection in respective operation. 

4.5 KEY WORDS 
Organic Integrity : The qualities of an organic product obtained 

through adherence to organic standards from 
the production level to the point of final point of 
sale. 

Prohibited Materials : The materials which are not permitted for use by 
organic standard e.g. use of human excreta in soil. 

Grower Group : The grower group certification refers to the 
Certification certification of a group of producers whose farms 

are in close proximity. These farms are also 
organized under one management and marketing 
system. 

Wild Harvest : Inspection of wild harvest operations are needed 
when products harvested from the forests and wild 
are to be sold as "organic". Examples of such crops 
include blue berries, wild mushrooms, wild rice, 
herbs and medicinal plants. 

Conflict of Interest : The situation where an individual's capacity for 
objectivity is put at risk by financial or personal 
interests. Such interests come in conflict with 
conducting of fair and impartial inspection1 
certification/accreditation. 

4.6 FURTHER REFERENCES 
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National Programme for Organic Production (2005). Department of Commerce, 
Ministry of Commerce and Industry, New Delhi 

Various International Standards (EU regulation, USDA, JAS etc.) 



Farm Inspection and 
Certification Procedure 4.7 MODEL ANSWERS 

Check Your Progress Exercise 1 

1) Sometimes organic agriculture faces severe threats from organic frauds 
like misrepresentation, deception and falsification. As organic inspectors 
are the primary third party guardians of organic integrity, it is their 
responsibility to deter and detect any use of prohibited materialslinputs 
and misrepresentation of non-organic products as organic. 

2) The most common instances or cause of fraud includes: 

Mixed operationslparallel production by farmers, processors and 
traders. 

Conversion product being sold or accepted as fully organic. 

Misuse of certificates which are filled in by operators themselves, 
with copies not sent to certifiers. 

Repeated use of same certificate. 

Manipulation of input and output invoices. 

Incorrect recipes 

Tampered documents etc. 

Check Your Progress Exercise 2 

1) Main tools which an Inspector has top carry while conducting any 
inspection of an organic farm may consist of certain itemslarticles viz., 
Inspection form, NPOP guidelines, Camera etc. 

2) The inspector verifies various operations and inputs used at the farm for 
cultivation of organic crops. The inputs used should be according to the 
guidelines prescribed for them. For example, if compost is being used 
what are sources of the composting, stages of application, etc. You may 
refer Section 4.3.2(IV) for details on this aspect. 

3) Wild harvests are mostly collected from an identified areas. Such areas 
should be free from exposure to any prohibited substances notified in the 
NPOP document. The checklists are available for verifying the integrity 
of the produce as organic. Refer Section 4.3.4 for the detail of the 
checklists about wild harvests. 

4) As we know, livestock is an integral part any farming system, equally 
organic farming system. While inspecting the animals, the inspector 
verifies the parameters viz., types of fodder fed, input used to raise the 
fodder crop, source of purchase of animals, conversion period followed 
or not if purchased from unknown source, etc. Refer section of this unit 
4.3.6 for detail about the checklists for animal husbandry inspection and 
certification. 



UNIT 1 COST OF PRODUCTION SYSTEM- 
INCLUDINGSENEFIT COST RATIO 
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1.9' Key Words 

1.10 Further References 

1.11 Model Answers 

1.0 OBJECTIVES 

This Unit is to introduce you with the economics of Organic Farming with 
reference to Benefit Cost Ratio (BCR). After going through this Unit, you will 
be able to: 

learn the cost-benefit analysis of different crops in organic and chemical 
farming practice; 

distinguish the difference of production cost under organic and chemical 
farming; and 

realize that the net profits are higher in the organic farming system as 
compared to chemical farming. 

1.1 INTRODUCTION 

India faces economic challenges that demand bold new initiatives.Organic 
products has emerged as an important area of gainful farming and ils economic 
benefits have been realized in many countries.Consumer demand for organically 
produced food products provides new opportunities for farming and business 
around the world. Despite having its potential, farmers are not fully aware of 
organic cultivation and its economic viability. Majority of farmers are hesitant 



7 Chemical Fertilizers 554.73 2101.50 

8 Plant Protection Chemicals 90.66 340.00 

9 Human Labour 2626.01 2802.21 

10 Bullocks Labour 48 1.67 416.66 

11 Machine Labour 430.23 535.00 

12 Imgation Charges 50.00 50.00 

13 Interest on Working Capital 253.21 264.56 

Sub total 6583.69 6878.59 



B) FIXED COSTS (Rs.) 

1 Land Revenue 1 1 .OO 11.00 

2 Rental Value of Land 1500.00 1500.00 

3 Depreciation 91.82 182.57 

4 Interest on Fixed Capital 223 .O 1 212.56 

Sub Total 1925.83 1906.13 

Total Cost of Cultivation 8509.52 8784.72 

C) Returns 

1 Gross Returns 17601 .OO 14226.34 

3 Benefit Cost Ratio 2.06 1.61 

Cost of Pruduction System- 
Including Benefit Cost Ratio 

(Suresh and Kunnal, 2004) 

The organic farm produced 21.93 per cent higher rice yield in comparison 
with inorganic farm. The average cost of cultivation per acre of paddy on 
organic farms was lower compared to that on inorganic farms. 

1.2.2 Cost Components 

The following components are considered for cost estimation: 

Fixed cost : This includes land rent (cost of land or cost of 
rent), land revenue, depreciation of farm 
implements and interest on fixed capital. 

Variable cost (Direct) : .It includes cost of seed/ planting materials and 
organic inputs. 

There are other costs like marketing cost which include's freight and transport 
cost, cost of power consumption against irrigation, cost of storage, cost of 
bagging, marketing margin etc. 

In fact, the cost components in the analysis of Benefit-Cost Ratio (BCR) 
mainly depends on inputs costs. Here the input cost is estimated as the sum 
total of expenditure towards: 

a) Cost of seeds, if purchased 

b) Cost of manures, biofertilisers etc. 

c) Cost of biopesticides etc. 

d) Cost of irrigation 

e) Cost of bullock 

f) Cost of tractor 

g) Cost of labour for tilling, manuring, sowing, transplanting, weeding, 
threshing etc. 

1.2.3 Comparison between Organic and Conventional 
Production System 

The conventional agricultural practice is mainly chemicals-based intensive 
agriculture which depends on the useof chemical fertilizers and chemical 
pesticides/herbicides,hormones/growth regulators etc.The indiscriminate use 



Economics Of Production of chemical inputs have led to contamination of food, water and fiber in 
several countries and thus, resulting in overall deterioration in soil health and 
environment and water bodies. 

On the other hand, the organic production system entails no use of synthetic 
fertilizer, pesticides, growth regulators and livestock feed additives, while 
relying more on organic manures and composts, biofertilisers, crop rotations, 
with inclusion of legumes, mechanical cultivation; minerals bearing nutrients 
and biological pest control measures. 

The difference between organic farming and conventional farming can be 
summarized as below: 

- 

Check Your Progress Exercise 1 
Note : a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) Why organic produce has emerged as an important area of interest? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

On the other hand, the organic production system entails no use of synthetic 
fertilizer, pesticides, growth regulators and livestock feed additives, while 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

1) Ecological orientation, sound 1) Chemical and fossil intensive 
economy and efficient labour 

2) Uses ten times more energy as 

2) Fossil fuel emits less green 3) By use of nitrogenous 
fertilizers, there is emission of 

1) Off- Farm Inputs 

2) Conservation of soil health, 2) Deterioration of soil health, 



2) What do you mean by benefit-cost ratio? Cost d~Production System- 
Including Benefit Cost Ratio 

..................................................................................................................... 

...................................................................................................................... 
... 

....................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

...................................................................................................................... 

..................................................................................................................... 

Production by organic fafming is site and region specific. We have 20 agro- 
ecological zones spread over the different parts of the country. Therefore, it is 
better to assess/compare the costs within the same state or region than 
comparison/assessment between different states. As far as organic crops are 
concerned, important savings are made in cost of seeds and planting materials 
and inputs. The expenditure is high if inputs are outsourced. There:is also cost 

. . 
of certification that is a must to organic production. ., 



~ ~ ~ ~ m i ~ o f p ~ u c d ~ n  The indicative cost of conventional and orgal ... -...... ,.v--...w.. ... 
Maharashtra has been presented below. 

Case S6udy II* 

Tebte 1.1: Organic Cotton in Maharashtra (Costs US$/ha) 

Inputs Organic Conventional 
Human Labour 150.00 117.50 

Bullock Labour 77.50 60.00 
Seeds 33.50 95.50 

Manures(Farm yard) 50.00 41.00 

Fertilizers 30.00 70.00 

Pesticides 40.00 117.50 

Certification 45.00 - 
Interest 42.50 50.00 . 

*The student may also refer the Table prcscnted In the Appendix for the case study II at the 
end of the Unit I .  

A study undertaken by Central Institute for Cotton Research, Nagpur (Table 
1.2) indicated that the cost of cultivation is lower under organic cultivation. 
The decrease in cost in organic farms has been mainly due to no use of 
chemical fertilizers and insecticides. 

mble 1.2: Production Coat (RsJper Acre) Under Organic via-8-via 
Conventlonal Fannine 

Seed 1400 300 

Seed Inoculants 0 50 

Interculture Operation 700 400 

Vermicompost/FYM 0 1000 

Basal Fertilizers 2220 0 

Urea 400 0 

Amrut Pani(a fermented mixture of 

Biological Control Agents 

Trichocards 

Chrysoperla sp. 

NPV 



1.3.2 Economic Viability Under Conversion Stage Cost of Production System- 
Including Benefil Cost Ratio 

Under conversion stage, it is very difficult to assess the economic viability 
because it depends on the status of farm. If the farm has not been exposed to 
conventional farming since many years, the cost of production will not be high 
because of its favourable condition for conversion. However, in case of 
conventional farming, there will be decline in yield during the first year of 
conversion. It will steadily increases in the subsequent crop cycles. Once the 
farm is completely established organic, the yield enhances and the cost of 
production declines. Accordingly, there is deficit in the net income under 
organic farming compared to conventional farming up to third year (Table1.3). 
As input cost was low under organic farming and produce earned premium of 
about 20%, the net income increased progressively the fourth year onwards. 
The benefit in the net income was over 80% under organic farming in 
comparison to conventional farming by sixth year. 
Table 1.3: Yield and Economics of Organic Farming vis-h-vis Conventional 

Farming (Results of Central Institute of Cotton Research, 
(ICAR) 

* 

Fifth Year Organic 8.75 17500 3500 2 1000 13500 4500 

Sixth Year Organic 10.00 20000 4000 24000 16500 7500 

1.3.3 Role of Organic Inputs in the Economics of Organic 
Farming 

Organic farming is economically viable because the use of organic inputs play 

i significant role in saving expenditure. For example: 
I There is reduction in the use of external inputs like FertilizersIPesticides. 
I 

t Organic growers mainly depend on on-farm organic inputs like crop 
residues, compost, FYM, vermicompost, herbal preparations, and other 

I traditional methods for controlling pets and diseases. 

As organic farming is based on sound agro-ecological principles supported 
by balancing crop and animal diversity in the farm. 

There is more productivity through the incorporation of natural processes 
as nutrient cycles, biological nitrogen fixation and pest-predator 
relationships into the agricultural production process. 

There is profitable and efficient production with emphasis on improved 
agronomic management and conservation of soil, water, energy and 
biological resources. 



Economics of Production Check Your Progress Exercise 2 

Note : a) Space is given below for the answer. 

b) ~omp'are your answer with that given at the end of the Unit. 

1) It is better to assess/compare the costs within the same state or region 
than comparison/assessment between states. Why? 

..................................................................................................................... 

.................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 
- ..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

3) What costs are considered higher in organic farming? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 





Kco~~c,,~ics of Production 
i) Name and Address of : Shri Pitambar Jena, P.O. Chengua, distt. . 

the Farmer Mayur Bhanj, Orissa. 

ii). Soil Type : Sandy Loam 

iii) Crop Type : Paddy(HYV) Kasturi 

iv) Source of Seed : Purchased from other Farmer(P1). 
(7.5 kg @ 5/kg = Rs.37.50 p) 

v) Known Yield Potential of the : 20 qtls. Per Acre (Chemical) 
Variety(Kasturi) 

vi) Plot Size : 30 decimals (100 decimals = 1 acre) 

Ingredients Applied 

i) Sesbania(Dhaincha) : Seed @ 12 kglacre = 3 kg 600 g (@ 
Rs. 1 l k g  = Rs.39.60 p) 

ii) Pongam Oil Cake : @ 150 kg/acre = 45 kg. 
(@ Rs.41kg = Rs.1801-) 

iii) Cow Urine Soaked Cowshed : @ 4 quintalslacre = 1.2 quintals 
Soil (Internal input) 

iv) Fresh Cow Urine : @ 7-8 litres twice in a week for 6 
weeks (Internal input) 

v) Home made Heap Compost : 2 cart loads 

Steps Followed 

Sesbania seeds were sown in the soil after the first ploughing and allowed 
to grow up to pre-flowering stage. 

Then the field was ploughed and the plants were incorporated into the 
soil together with Pongamia oil cake, cow urine soaked, cowshed soil 
and home made compost. 

After keeping overnight just enough to create a muddy condition, the 
next day the field was transplanted with the paddy seedlings. 

Thereafter the field was periodically weeded and fresh cow urine applied. 

Observation: 

i) Yield of grains at harvest : 8.5 quintals (@ 28.33 quintalslacre) 

ii) Yield of straw at harvest : 9.9 quintals (@ 32.9 quintalslacre) 

Analysis of Cost Benefit Index: 

1) Total Expenditure Incurred: - 
A) Ingredients (Purchased Input) 

i) Cost of paddy seeds = Rs.37.50 

ii) Cost of Sesbania seeds = Rs.39.60 

iii) Cost of Pongamia oil cake = Rs.180.00 

B) Labour 



Cost d Pduction System- 
lneludlng Ben& Cost Ratlo 

- - Rs. 100.00 



Economics of Production the result as below: 

In Himachal Pradesh, the net income per hectare from organic farming 
was found to be 2-3 times higher than that in conventional farming over 
three years in case of maize, wheat, raimah and peas. This was not only 

In Haryana, the cost of production was lower and net returns higher (2- 
3 times) in basmati rice, soyabean, arhar and wheat because of 25-30% 
price premium on organic produce and lower cost of production and 
marketing. The farmers net returns ranged from a low of Rs.8000 - 9000 
on traditional vegetables and as high as Rs.17000-28000 in the case of 
baby corn and exotic vegetables like broccoli and red and Chinese 
cabbages. 

In Maharashtra.'the farmers  refer organic cotton for risk aversion. lower 

cotton. Thus, the cost-benefit ratio of organic cotton was 1 : 1.63 as against 
1: 1.47 for conventional cotton. 

In Gujarat, organic production of chickoo, banana and coconut had higher 
profitability but field crops and mango had both lower input costs as 
well as yields. 

The CMA. Ahmedabad has also observed that organic farmers faces 

certification. However, if farmers are aware of high Cost : Benefit Ratio 
in organic farming, it will attract more and more farmers to adopt organic 
farming. 

Check Your Progress Exercise 3 

Note : a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) Mention some names of agencies who are engaged in analyzing Benefit- 
Cost-Ratio against organic f s n g .  

................ C..'............'........'.'.................................................... .......................... 



Cost of Production System- ..................................................................................................................... 
Including Benefit Cost Ratio 

2) What is the role of organic inputs in saving expenditure under organic 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

1.8 LET US SUM UP 

The farmers are not fully aware of economic return from organic farming. It 
is necessary to collect data on cost-benefit-ratio both under organic and 
conventional farming. Benefit-Cost Ratio (BCR) is the ratio of net value of 
extra crop produced to the cost of input. The cost components in the analysis 
of benefit-cost ratio depends mainly on input costs like cost of seeds, cost of 
fertilizers, cost of pesticides, cost of bullock/tractor, cost of labour etc. Before 
analysis of the BCR under both agricultural system, it is necessary to have 
clear cut understanding on the difference between the practices of organic and 
conventional (chemical) farming. 

Organic farming being site specific, i t is  better to consider local costs during 
BCR analysis. While the cost of inputs like fertilizers and pesticides is saved 

After conversion from conventional to organic, the cost of production tends 
to initially be slightly higher but the benefit in the net income comes by the 
fourth year onwards. 

As organic farming encourages incorporation of natural processes of nutrient 
cycles, biological nitrogen fixation and pest-predator relationship or biocontrol 
agents, this farming system becomes economically viable. It has been confirmed 
by various agencies like Agriculture Universities, ICAR Institutes, NGOs etc. 

It has been reported that the reason of slow adoption of organic farming 
includes non-availability of bio inputs, lack of knowledge on technology, skill 
inefficiency etc. However, there are several reports which indicate that organic 
farming is profitable agri-business. 17 





I 3) It includes cost of seeds, cost of fertilizer, cost of pesticide, cost of Cost of Production System- 
Including Benefit Cost Ratio 

irrigation, cost of bullock, cost of tractor, cost of labour etc. 

4) The organic farming and conventional system of agriculture can be 
compared on the basis of input costs, quantity of input used, nature of 
quantity and product's value under both the conditions. 

Check Your Progress Exercise 2 

1) It is always better to compare any production system with another with 
in the same state or region because the cost of inputs viz., labour, manure1 
fertilizer, cost of seeds etc., will not vary from one pocket to another. 
The cost of production will be only governed by the amount and number 
of inputs to be used to raise the crops. 

2) In conventional farming system, the farmer relies on the chemical 
fertilizers, chemical pesticides and seeds from outside (other than of his 
own). These inputs are purchased from outside so the cost of production 
goes up. It has been seen that after repetitive use of chemical in agriculture, 
the vigour of soil is lost, hence, we need to add more quantity in subsequent 
phases. This way cost of production also enhances. 

3) As such in organic farming system, the cost of production is comparatively 
less in comparison to that of conventional system of production because 
most of the inputs are from on-farm. During conversion, the production 
of the crops is less under organic farming system. 

4) DGring conversion period, the production of the crop in organic farming 
is less because sudden stopping of use of any chemical in the soil. So the 
crop production for the first 2-3 years in organic farming system is 
uneconomical. 

Check Your Progress Exercise 3 

1) There are number of agencies involved in analyzing the benefit cost ratio 
of raising any crop or system. Almost every institution now a day calculate 
B:C ratio in their final report of any project where cost and out put are 
involved. Institutions like Indian Institute of Management, Ahmedabad 
and ICAR Institutes are doing such works. 

2) The organic inputs have greater impact on the economics of the production 
system. In the organic production system, most of the inputs are arranged 
from on-farm sources by the farmer, so no purchasing cost is involved. 



Economics of Pduction Appendix 

Case Study 11: Cost-Benefit Analysis of Sesame per acre. in Organic Farming 

Activities Organic Package Cost(Rs.)/Acre 

Land Preparation 1 -deep ploughing or 1-harrowing 6001350 
(in alternate year) 

Manure (Basal) Bioorganic manure = 150-200 kg. 400 

Top Dressing Cow urine spray or herbal spray 50 

Sowing Tractor drilling 150 

Seed Treatment Nil, seed sown mixed with sand - 

Varieties Gujarat ?h (90-100 days) or Shiva 
(65-70 days) - 

Seed Rate of Spacing 1.0 kglacre; 30-45 x 10 cm 2.0 30 

Weeding 1 interculture + 1 land weeding 250 

Plant Protection Nil or neem product 100 

Harvesting Cutting the crop on maturity 100 

Drying Plants stacked vertical for 10-15 
days in the field. - 

Threshing 1-2 times, by beating the dried plants 100 

Other Expenses Transport, cleaning etc. 100 

Total Cost 1755 (1630 - 1880) 

Seed Yield 275 (250 - 325) 

Gross Income Average price 25kg 6875 

CosUBenefit Ratio 1 : 3.9 
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2.0 OBJECTIVES 
The present Unit aims at familiarizing you with some impoqant government 
schemes available for organic farming. These are related to creation of 
awareness, market development and initiatives on certification. After going 
through this Unit, you will be able to learn: 

The purpose of these schemes; 

Their implementation process; and 

Identify the appropriate scheme for the growers. 

2.1 INTRODUCTION 

India is emerging as an important country for organic production in the world, 
and the market for organic products is steadily increasing. Nevertheless, organic 
farming in India is yet to reach a "niche" (comfortable level) category on 
global agriculture. Some of the constraints in promoting organic agriculture in 
the country are identified as: 





Field demonstrations: 

i) on organic inputs including vermi-compostJcity compost; 

ii) setting up of model organic farms, 

Market Development and Promotion: 

i) Development of package of practices of different crops, dissemination 
of information and market development; 

ii) Development of new initiatives; 

iii) Dissemination of proven technology; 

iv) Creating awareness through seminarlexhibition and publicity 
through print and electronic media. 

The project is being implemented by National Centre of Organic Farming 
under Ministry of Agriculture with its headquarter at Ghaziabad, near Delhi 
and six Regional centres located at Bangalore, Bhubaneshwar, Hisar, Jabalpur, 
Imphal and Nagpur. The unique feature of this scheme is to promote group- 
certification by capacity building through service providers. The service provider 
will help organic farmers by providing trainingleducating on record keeping 
and management, supervising internal control system and assisting in 
certification and market access. One service provider is intended to help a 
community of 1500 farmers working in identical geographical conditions 
producing similar crops. 

The details of the program is. summarized in Table 2.1. 

Table 2.1 : Components of National Project of Organic Farming - Physical 
and Financial Targets for 10'" Five Year Plan 

(Rs. in hkh) 

Sc Components Financial Financial 
No. Assistance per Outlay 

unit 

1) Establishment of NationaVRegional - 829.00 
Centres. 

2) Capacity Building through service Rs.3.00 lakh per 900.00 
providers. service provider 

covering 1500 
farmers (Rs.200/ 
farmer) 

3) Setting up of production units' 
i) FruitJvegetable waste compost units. Rs.40.00 lakhlunit 1400.00 

ij) Biofertiliser units. Rs.20.00 lakhlunit 600.00 

iii) Vermiculture hatcheries. Rs. 1.50 lakhlunit 300.00 
I 

4) Training Programmes: 
i) For Service Providers. Rs.0.51 lakh 

ii) On Organic iriput production and Rs.0.51 lakh 
quality control. ' 

iii) Extension Officedfield functionaries. Rs.0.39 lakh 

iv) Farmers training on organic farming. Rs.0.13 lakh 258.00 

Government Schemes and 
Other Financial 

Resources 



---------------------_--_---- 
5) Field demonstrations: 

i) on organic inputs including verrni- Rs.O.10 lakhlunit 
compost/city compost; 

ii) setting up of model organic farms, Rs.4.00 lakhlfarm 

iii) utilization of enriched biogas slurry. Rs.0.16 lakhleach 896.00 

6) Market Development and Promotion - 522.00 

TOTAL - 5705.00 

For the Eleventh Five Year Plan (2007-2012), an outlay of Rs.150.00 crore 1 
would be available. Efforts would be made to provide financial support for 
certification. i 
2.3.3 Eligibility 

For implementing this scheme, eligible agencies (apart from NationaVRegional 
Organic Farming Centres) are State Govt., State Agricultural Universities, 
Krishi Vigyan Kendras, ICAR, NGOs etc. 

Check Your Progress Exercise 1 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) Why Organic Farming in India is yet reach a niche level? 

2) APEDA is implementing National Programme for Organic Production, 
What are the programmes? 



3) Point out the components under National Projects on Organic Farming'? ~overnment Schemes and 
Other Financial 

Resources ..................................................................................................................... 

2.4 SCHEME ON ORGANIC FARMING UNDER 
NATIONAL HORTICULTURE MISSION (NHM) 

2.4.1 Background 

The wide range of agro-climatic conditions in India enables the cultivation of 
a large variety of horticultural crops. Horticultural crops facilitate diversification, 
increased return per unit of land, better employment opportunities and excellent 
prospects for export. Keeping these things in view, the Government of India 
has launched the National Horticulture Mission (NHM) during the Tenth Plan 
for holistic development of horticulture. This scheme is providing support to 
organic growers on crop raising and its certification. 

The main objectives of the Mission are: 

1) To provide holistic growth of the horticulture sector through an area 
based, regionally differentiated strategies that include research, technology 
promotion, extension, post harvest management, processing and marketing, 
in consonance with comparative advantage of each StateIRegion and it's 
diverse agro-climatic feature. 

2) To enhance horticulture production, improve nutritional security and 
income support to farm households. 

3)  To establish convergence and synergy among multiple on-going and 
planned programmes for horticulture developme'nt. 

4) To promote, develop and disseminate technologies, through a seamless 
blend of traditional wisdom and modern scientific knowledge. ,, 

4 

5 )  To create opportunities for employment generation for skilled and unskilled 
persons, especially unemployed youth. 

Let us describe the components related to the organic farming in detail. 

2.4.2 Components of the Scheme 

For adopting organic methods for perennial .and non-perennial fruit crops, 
aromatic plants etc., assistance will be given over and above the area expansion 
programme @ Rs.10.000 per ha. subject to limit of four hectare4 per 
beneficiary. 



Economics of Produetion For organic cultivation of vegetables, the maximum assistance will be limited 
to Rs.10,000 per ha. 

The NHM will also provide financial assistance up to a maximum of Rs. five 
l&s for a group of farmers covering an area of 50 ha., duly recommended 
by the State Government, on a case to case basis for certification of organic 

Under NHM, the assistance is also given for setting up of bio control lab @ 
Rs.80 lakhs per unit in case of public sector and Rs.40 lakhs per unit in case 
of private sector. This is payable as credit linked back ended subsidy. 

2.4.3 Eligibility 

The National Horticulture Mission (NHM) will be implemented in all the 
States and Union Territories of India except the North Eastern States, Himachal 
Pradesh, Jarnrnu and Kashmir and Uttaranchal for which a separate Technology 
Mission for integrated development of horticulture exists. 

This is a centrally sponsored scheme in which Government of India will 
provide 100% assistance to the State Mission during the Tenth Plan. During 
the Eleventh Plan, the assistance will be 85 per cent with 15 per cent contribution 
by the State Government. 

Farmers are beneficiaries of this Scheme. 

2.5 SUPPORT FOR ORGANIC FARMING UNDER 
TECHNOLOGY MISSION FOR INTEGRATED 
DEVELOPMENT OF HORTICULTURE IN THE 
NORTH EASTERN STATES 

2.5.1 Background 

To improve livelihood opportunities and bring prosperity to the North Eastern 
Region (NER) including Sikkim, the Government of India has launched a 
Technology Mission (TM) for integrated Development of Horticulture. The 
Mission is based on the "end-to-end approach" taking into account the entire 
gamut of horticulture development with all background and forward linkages, 
in a holistic manner. The TM strives to address the issues related to technology 
and technological development, demonstration of technologies, production of 
quality planting material, organic farming, plant health etc. in order to adopt 
compact/cluster area based approach for production of horticultural crops. 

2.5.2 Components of the Scheme 

The 'I'M support under Mini Mission-I1 (MM-11) for organic farming is as 
below: 

Earthworm multiplication farm (Vermicompost unit):- Rs.30,000 per uni 

Incentive for adopting Organic Farming : - Rs.10.000 per ha. 

Assistance for obtaining certification : - 90% of the cost (limited 
to Rs.5.0 lakh per group 
of farmers) 



2.5.3 Eligibility Government Schemes and 
Other Financial Resources 

FarmersIEntrepreneurs of North Eastern Zones. 

Check Your Progress Exercise 2 

Note : a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

1) What is the objective of National Horticultural Mission (NHM)? 

2) The Technology Mission (TM) for integrated Development of Horticulture 
has been launched by Government of India. In which States, this scheme 
is being implemented. 

.................................................................................................................... 

3) What are the components of Organic Farming under NHM and TM? 



ORGANIC PRODUCTS 

2.6.1 Background 

The Government of India has launched new Central Sector Scheme "Capacity 
Building to enhance the competitiveness of Indian Agriculture and Registration 
of Organic Products Abroad" during the year 2006-07 with an outlay of Rs.one 
crore. 

The scheme has been implemented by the Department of Agriculture and 
coopiration, Ministry of Agriculture, Govt. of India. The scheme will be 
administered by the Trade Division of the Department of Agriculture and 
Cooperation. 

2.6.2 Components of the Scheme 

The following activities will be eligible for financial assistance under the 
scheme: 

Research studies/consultancy on various aspects of the international 
competitiveness of Indian Agriculture. 

Support for awareness, creation of training programmes relating to the 
WTO agreement on Agriculture and related agreements among farmers/ 
agricultural scientists/administrators in the country, preferably by State 
Agricultural Universities. 

Support to Farmers'/Agriculture related organizations for creation of 
computerized commodity specific market information system. 

Creation of product specific/country specific database on sanitary/phyto- 
sanitary measures, quality standards and environmental standards affecting 
trade in agricultural products. 

Creation/improvement of infrastructure in laboratories engaged in 
examining standards for agricultural products including the work relating 
to MRL testing. 

Use of ICT and development/purchase of software on WTO matters by 
Department of Agriculture and Cooperation (Trade Division). 

Reimbursement of organic product Registration Charges abroad and liaison 
with embassies abroad on matters pertaining to market intelligence and 4 

trade. 

2.6.3 Eligible Agencies I 

Under the scheme, financial assistance may be given to: 

Departments of Central GovernmentlState Governments and organizations 
of CentralIState Governments; 

Commodity Boards; 

Apex recognized trade bodies, farmers' organizations, research institutions 
etc.; and 

Individual entrepreneurs (only for reimbursement of organic product 
registration charges). 



a) The Spice Board of India has already launched a number of programmes 
to create awareness for organic spices production in the country. Training, 
indigenous certification programme, sourcing organic spices to 
international buyers etc. are some of the activities of the Board in this 
line. Similar activities are also with other Commodity Boards like Coffee 
Board, Tea Board etc. The Spice Board also extends Rs.75,000 or 50 
percent of the cost for securing organic certification. 

b) For strengthening marketing infrastructure, the Department of Agriculture 
and Cooperation, Ministry of Agriculture has following schemes: 

i) A Capital Investment subsidy scheme titled, "Construction of Rural 
Godowns". 

ii) A Central Sector Scheme for Developmentlstrengthening of 
Agricultural Marketing Infrastructure, Grading etc. 

c) Under National Hoflicultural Schemes, the following support is given 
which has also relevance for organic farming: 

i) Development of small nurseries (Rs.three lakhslunit). 

ii) Creation of market infrastructure as below: 

assistance : 25% of the capital cost of the project). 

- Rural marketsIApni Mandis/Direct market - Rs. 15 lakhs (25% 
of Capital cost of the project.) 

d) Some State Governments also provides support for promotion of organic 
farming with the funds received from Macro Management Scheme of the 
Ministry of Agriculture, Government of India. Besides some schemes are 
also available with National Bank for Agriculture and Rural Development 
(NABARD), National Cooperative Development Corporation (NCDC) 
and Khadi and Village Industries Corporation (KVIC). 

There is a growing demand for organic produce; but the supply -demand gap 
is wide due to several reasons like certification cost, lack of awareness, 
inadequate marketing infrastructure etc. 

The Ministry of Commerce, Government of India has formulated National 
Programme for Organic Production (NPOP). The Agricultural and Processed 
Food Products Export Development Authority (APEDA) is implementing this 
programme. 

The Ministry of Agriculture has launched National Project on Organic Farming 
(NPOF) for the Tenth Plan. The components of this scheme include capacity 
building through service provider, setting up of different input facilities (Fruit1 
Vegetable waste compost/bio-fertilizer Ivermi-compost), to enhance the 
competitiveness of Indian organic farming and Registration of organic products 
abroad which suvport organic farming considerably. Besides some schemes 



Economifs of Production are also available with National Bank for Agriculture and Rural Development 
(NABARD), National Cooperative Development Corporation (NCDC), Khadi 
and Village Industries Corporation (KVIC) etc. 

Schemes : There are systematic plants. It may be technical as 
well as financial. The purpose of the schemes is to 
carry activities systematically either with technical 
support or financial support. 

Agricultural Export : This is the market place from where export of 
Zone (AEZ) agricultural produce is promoted. 

Service Providers : Service Provider(s) play a significant role in group 
certification by providing their service to farmers 
by involving themselves in Internal Control System. 

Compost : Composts are biodegradable products which provide 
nutrients like nitrogen, phosphorous and potash to 
plants for their growth. 

Biofertiliser : Biofertiliser is the product containing carrierniquid 
based microorganisms which are agriculturally 
useful by providing nutrients to plants. 

Vermiculture : The cultivation of earthworms for producing 
compost is called vermiculture. 

National Programme for Organic Production, Department of Commerce, 
Ministry of Commerce and Industry, New Delhi. 

Guideline of National Project on Organic Farming, Department of Agriculture 
and Cooperation, INM Division, Ministry of Agriculture, Government of India. 

Operational Guideline, National Horticultural Mission, Ministry of Agriculture, 
Department of Agriculture and Cooperation, Krishi Bhavan, New Delhi. 

Operational Guideline, Technology Mission for Integrated Development of 
Horticulture in the North Eastern States. i 

1 
Operational Guideline, Capacity Building to Enhance Competitiveness of Indian 
Agriculture and Registration of Organic Products Abroad. Trade Division, 
Department of Agriculture and Cooperation, Ministry of Agriculture, Krishi 
Bhavan, New Delhi. 

i i 
I 
i 

Annual Report of Spice Board, Cochin, Kerala. 

Annual Report, Department of Agriculture and Cooperation, Ministry of 



c 2.11 MODEL ANSWERS 

Check Your Progress Exercise 1 

I) In India the organic fanning is still a niche, because : 

Lack of awareness on organic farming and its market. 

Inadequate marketing infrastructure. 

High cost of certification 

Lack of marketing information 

Non availability of financial support. 

2) APEDA is implementing the following National Programme for Organic 
Production: 

Framing of National Standards for Organic production and processing. 

Establishing certification measures and policies. 

Regulation for use of 'India Organic' logo. 

Promotion of Agri Export Zones. 

Creation of Awareness. 

3) The various services of the programme are: 

Capacity Building through Service providers. 

Setting up of bio-input (Biofertiliser, Compost) Units. 

I Training programme for service provider, extension functionaries1 
farmers on organic farming, input production and quality control. 

Field demonstrations with organic inputs, biogas slurry, setting up of 
model organic farm. 

Market Development etc. 

Check Your Progress Exercise 2 

1) The objectives of the National Horticulture Mission is as follows: 

a) Doubling the horticulture production, i.e. to achieve a production of 
300 million tonnes by 20 1 1 - 12. 

b) To establish convergence and synergy among various on-going and 
planned programmes in the field of horticulture development. 

k c) To promote the development and dissemination of technologies by 
blending traditional wisdom and frontier knowledge. 

it. ,2) The Technological Mission is currently operative in North Eastern States. 
! The farmers are beneficiaries under this scheme. 

3) The major coinponents of the NHM and TM includes the following : 
I , Capacity Building of farmers in organic farming, 
I Financial assistance. for setting up of production units of: Vermicompost, 

worm hatcheries etc., 

U V I C L  ..Z..F..& U % . . s . X . W  U..U 

Other Financial Resources 

Field demonstrations, 

i Market Development and Promotion. 
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1.0 OBJECTIVES 

The present Unit aims at familiarizing you with the basics of marketing of 
organic produce. After going through this Unit, you will be able to: 

learn the concept and classification of market; 

get an idea of the marketing of agricultural produce; 

explain why organic products are in greater demand; 

get an idea about World as well as India Organic Market; and 

identify constraints of marketing of organic produce in India. 

1.1 INTRODUCTION 
The public awareness for environment protection, ecological balance and health 
consciousness is increasing. The consumers are becoming more conscious 
about safe food. There is a growing demand for organic food throughout the 
world, and the market is picking up. India has competitive advantage in the 
world market for organic production as the country is endowed with rich agro- 
biodiversity and existence-of different agro ecological zones suitable for 
cultivation of large number of crops organically round the year. 

Before going into details, let us know the basics of market so that we can 
i 
t 

utilize the opportunities for business with organic produce in meaningful 



Markets and Marketing 
1.2 MARKET-CONCEPTS AND C1.ASSTF'ICATION 

1.21 Definition of Market 

The term "Market" is derived from the Latin word "Mercatus", meaning to 
trade. It may be defined in various ways; but in a simple way, "the market is 
a place where buyers and sellers converge". The buyer and seller meet and 
function; goods or services are offered for sale. And transfers of good's 
ownership takes place. Markets are primarily economic Institutions. It is through 
these institutions, the demand and supply forces get adjusted and monetization 
of the produces takes place. The concept of exchange leads to the concept of 
market. 

Marketing is a social and managerial process by which individual and groups 
obtain the material they need by paying the market value. This definition of 
marketing rests on the following core concepts: needs, wants and demands; 
products (goods, service and ideas); value, cost and satisfaction; exchange and 
transaction; relationships and networks; markets and marketers and prospects. 

We may illustrate this as below: 

Needs, Wants - Products (Goods, Value, Cost 4 Exchange 
and Demands Service and Ideas) and and 

Satisfaction Transaction 

P 

Relationship 
and 

Networks 

Markets 

v 

Marketing 

Prospects 

Marketing starts with human needs and wants. In fact, demands are wants for , 

specific products that are backed by an ability and willingness to buy them. 
I 
I 

It is revealed that in final phase, all concepts merge into one focal point viz., I 

consumer satisfaction, for which there is need of proper marketing process. 
Marketing process is the process of planning and executing the conception, 
pricing, promotion and distribution of ideas, goods and services to create 
exchanges that satisfy individual and organizational objectives. To be successful 



in marketing, one must give their customer what they want, or what they think Basics of Marketing of 
Organic Produce 

that they need. The product of the producer must be available to the customer: 

- at the right place; 

- at the right time; 

- at the right price; 

- in the right quantity; 

- in the right quality. 

1.2.2 Classification of Market 

There are different types of market. They can be classified under the following 

i) On Geographical Area Basis 

(a) Family Market 

During the period of village economy, these markets existed but are 
extinct now. 

(b) Local Market 
These markets existed during "town economy". They are gradually 
disappearing due to innovations and development in transport and 
communications. However, the local markets still exists in villages 
although their numbers are getting few. These markets are locally 
known by different names at different places. For example, in Assam, 
Uttar Pradesh and West Bengal, these markets are 'Haats' or 'Bazar' 
or 'Mandis' and in South India, they are called 'Mandis' or 'Shandis'. 

(c) National Market - 
The rise and spread of industrialization has widened markets on the 
national level. Most of the products today have moved on to the 
national markets. 

(d) Urban and Rural Markets 

On the basis of location, markets are also classified into urban and 
rural markets. Urban markets are those located in cities or towns 
primarily catering to the need of city consumers. 

(e) World Market or International Market 

These markets came into existence with the growth of international 
transport and communication. The process of liberalization of world 
economy helped its consolidation. The world market for organic 
produce is now growing rapidly. It facilitates access to foreign goods/ 
foreign currency for importers. The foreign market enables them to 
do transactions with the trade from another country. Often the market 
realization is better and remunerative in international markets. 

On the contrary, rural markets are located in villages/rural areas. These are 
important market outlets for domestic organic items. The marketing strategy 

7 



Markets and Marketing for rural areas has to be different from urban markets as the consumers are 
different in terms of habits, attitudes and buying motives. Ryot Bazar in Andhra 
Pradesh, Uzhavar Shanthai (Tamil Nadu) or Apni Mandi are good examples 
of rural market. 

ii) On the Basis of Business 

On the basis of business, there are mainly two types of markets: 

(a) Retail Markets 

The word 'Retail' comes from the French word 'retaillier' which refers 
to "cut into smaller sizes, clip or divide" in terms of tailoring. Retail 
market directly caters to the consumers who seek goods in smaller 
quantities. The retail markets include store retailing, non-store retailing 
and retail organizations. 

Retail Store 

There are eight categories of retail store i.e. Specialty Stores, Departmental 
Stores, Super Markets, Convenience Stores, Discount Stores, Off-price 
Retailers, Super Stores and Catalogue Showroom. The Super Markets 
play major role in marketing of organic products at the global level. 
These retailing stores are relatively large, low cost, low margin, high 
volume, self service operations designed to serve the consumer's total 
need. The advantages of these Super Markets are: 

Large quantities can be sold. 

Regular demand. 

Possible high price level. 

Access to large and growing market. 

Various Departmental Stores in India also deal in organic produces. The 
Kendriya Bhandar located in different parts of the country is an example. 

Non-store Retailing 

Non-store Retailing falls into four major categories: direct selling, direct 
marketing, automatic vending and buying services. Now-a-days, non- 
store retailing has been growing much faster than store-retailing. In 
Aurangabad (Maharashtra), the IIRD (Institute of Integrated Rural 
Development) has set up organic bazaars for direct selling of organic 
products to consumers. It has captured the attention from other marketing 
agencies from other parts of the State. Direct on-farm selling has following 
advantages: 

Direct contact to consumers. 

Building personal trust. 



Higher profit by avoiding middlemen. Basics of Marketing of 
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Independence. 

Permanent income. 

On the other hand, the disadvantages includes small potential of clients, 
requires a lot of work, no guarantee etc. 

Retail Organization 

Retail organizations generally include corporate chain stores, voluntary 
marketing chains, retailer cooperatives, consumers cooperatives and 
franchise organizations etc. These organizations have greater purchasing 
power, wider brand recognition and better trained employees. Reliance 
Fresh is one of the biggest retail organizations in India. 

(b) Wholesale Markets 

Wholesale market is the market where a wholesaler is the supplier and 
retailers are the buyers. Here goods are bought and sold in bulk quantities. 
Wholesalers (also called distributors) are involved in selling, promoting, 
buying, warehousing, tiansportation, financing, risk bearing, market 
information etc. In general, there are four types of wholesalers: merchant 
wholesalers, brokers and agents, Retailers branchesloffices and 
miscellaneous wholesalers. 

1.2.3 Channel of Distribution and Role of Middlemen 

A channel of distribution (sometimes called a Marketing Channel) is a group 
of individuals and organizations that direct the flow of products from producers 
to customers. The channel of distribution includes the original producer, the 
final buyer and any middlemen - either wholesaler or retailer. The term 
'middlemen' refers to those individuals or institutions who facilitates, negotiate 
or selling in the capacity of an agent or broker. From the marketing point of 
view, the middlemen and intermediaries are the same. Most producers work 
with marketing intermediaries to bring their products to market. These 
marketing intermediaries generally make up a marketing channel. The main 
players are: 

i) Broker 

An intermediary whose job is to bring together buyers and sellers. The 
broker does not carry inventory, but often gets involved in finances or risk 
assessing. 

ii) Facilitator 

An intermediary who assists in the distribution process but neither takes title 
to goods nor negotiates purchase or sales. 



Markets and Marketing iii) Merchant 

An intermediary, who buys, takes title to and resells merchandise. 

iv) Producer 

An individual or a company that produces goods for self or market. 

v) Retailer 

A business enterprise that sells produce/goods/services directly to the consumer. 

vi) Sales Agent 

An intermediary who searches for customers and negotiates on a producer's 
behalf but does not take title to the goods/produce. 

vii) Sales Force 

A group of people hired directly by a company to sell its products and service 
its accounts. 

viii) Wholesaler (distributor) 

A business enterprise that sells produces/goods or services to those who buy 
for resale or other business use. 

In marketing of organic produce, most producers (farmers) work with marketing 
intermediaries to bring their products to market. The other intermediaries in 
channel may be commission agent, contractor, forwarding agent, vendor, etc. 

1.2.4 Understanding the Marketing Process 1 
I 

Modern marketing is a dynamic field of business activity and is becoming 
more and more complex. Today the marketing is mainly consumer oriented. 
In short, what a business should produce and where a business would prosper 

1 1 

are not the decision of businessmen but those of customer. In fact, growing 1 
demand of organic produce now-a-days is coming from consumers only, 

i 

Marketing Process . I 

Marketing of any produce depends on good marketing process which consists 

of analyzing marketing opportunities, developing marketing strategies, planning 
marketing program and managing the marketing effort. 

Marketing managers must make basic decisions on marketing mix, allocation 
and expenditure, to transform the marketing strategy into marketing programs. 

Marketing Mix is one of the key concepts in modern marketing theory. It is 
the set of marketing tools that the firm uses to pursue its marketing objectives 
in the target market. There are literally dozens of marketing mix tools. The 
most popular classification of these tools is known as Four Ps: Product, Price, 
Place and Promotion. 



The concept of Marketing Mix can be illustrated as below: 

7 I Marketing Mix 
Basics of Marketing of 

Organic Produce 

Product Variety ~ i ~ t  price Sales Promotion Channels 
Quality Discount Advertising Coverage 
Design Allowances Sales force Locations 
Features Payment period Public relations Inventory 
Brand Name Credit terms Direct marketing Transport 
Packaging 
Sizes 
Services 
Warranties 
Returns 

While 4 Ps represent the sellers view of the marketing tools available for ' 

influencing buyers, there is also marketing tools designed to deliver a customer 
benefit which is based on buyer's view. Marketing experts are of the view that 

/ the sellers 4 Ps correspond to the customers 4 Cs. 
b 

4 Ps 4 Cs 

Product Customer needs and wants 

Price Cost of the customer 

Place Convenience 

Promotion Communication 

Thus, successful marketers will be those who can meet customer needs 
economically and conveniently and with effective communication. 

Price 

Another crucial element on the marketing mix is pricing the products. It is the 
key element in the marketing mix because it relates directly to the generation 
of revenues. Revenue, in turn, depends on three factors: price, quantity sold 
and total costs. These are internal and external factors that pose constraints in 
taking pricing decisions. Among internal factors, the producer cost and other 
marketing variables are important. External factors comprise demand, 



Markets and Marketing competition, distribution channels, legal and government regulations. Pricing 
of new products require careful consideration of certain guidelines viz., product 
acceptance, maintenance of market and retaining of profits. Among the legal 
restrictions on pricing, the resale price maintenance through different acts 
(e.g. Essential Commodity Act) is the most important. Generally, organic 
product cost about double the price of the conventional products. In one of the 
examples, the price comparison may be seen as below: 

Source: ORG Marg, 2002. 

Promotion 

Modern marketing calls for more than developing a good product, pricing it 
attractively and making it accessible to target customers. Producers must also 
communicate with their present and potential customers, retailers, suppliers, 
other stakeholders and the general public. The marketing communications 
process consists of five major modes of communication: advertising, sales 
promotion, public relations and publicity, personal selling and direct marketing. 

Training also plays significant role in promotion of products in the market. It 
should be knowledge based. 

As the market is consumer oriented, there should be a fair understanding of 
consumer products market which consists of four components: People, 
Purchasing Power, Need and Willingness to buy. All these elements need 
further qualification to become an effective demand for specific brand of a 
product item. It is also necessary to promote the organic customer by effective 
communication. 

1.2.5 Marketing of Agricultural Products 

The economic development of any nation is basically dependent on sufficient 
agricultural production and its proper distribution. Agricultural marketing 
comprises all the operations involved in the movement of food and raw 
materials from the place of production to the place of consumption. 

(a) Operations involved in agricultural marketing 

In modern marketing, the produce has to undergo a series of transfers or 
exchange from one hand to another before it finally reaches the consumer. It 
comprises the process of concentration, equalization and dispersion of goods 
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or produce. Concentration pertains to operations concerned with the assembling 
and transport of produce from the field to a common place or market. The 
produce may be taken direct to the market after it is harvested, or may be 
stored on the farm or in the village for varying periods prior to its transport. 
It may be sold as obtained from the field or cleaned, graded, processed and 
packed, either by the farmer or village merchant before it is taken to the 
market. At the market, the produce may be sold by the farmer direct to the 
consumer or more usually through a commission agent or a broker. It may 
also be purchased by traders, wholesalers or retailers. The transaction may be 
carried out by direct negotiation or through middlemen, by barter or by paying 
cash. The transactions take place at one or more levels, in the primary, secondary 
andor telminal markets. 

Equalization mainly relates to the carrying forward of produce/goods for future 
distribution. Dispersion involves the operation of wholesaling and retailing at 
the terminal market. In the case of goods/produce meant for export, additional 
operations such as testing, analyzing and shipping are also involved at the 
terminal on export market. 

(b) Setting up of legal acts 

The Government of India passed the Agricultural Produce (Grading and 
Marketing) Act, 1937 to ensure a fair return to the farmer after taking into 
consideration the quality of his produce. The 'Agriculture Produce Market 
Committee (APMC) Act was brought in a number of States to protect the 
farmer against exploitation and also to ensure a fair and competitive price for 
his produce. "he APMC has been amended recently to update the provisions. 

Agriculture markets, which are efficient and competitive, are important for the 
overall growth in agriculture and broad based rural development. Besides 
bringing agricultural products to the consumers, both domestic as well as 
international, well functioning agricultural markets faster growth in non-farm 
sector also by expanding opportunities for value addition and increased 
employment. Development, in the global trade of agro products would have 
an impact on all the aspects of Indian agriculture. We have a wide range of 
diverse agro ecological conditions making it possible to grow different crop 
type, including horticulture, in all parts of the country. As the development of 
quality standards compatible with %'TO regime is an important aspect of agri 
business, organic farming is going to be key business area in agriculture wit1 
participatory role of farmers in new venture. 

Check Your Progress Exercise 1 

Note : a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the unit. 

1 What do you mean by Market ? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 



Markets and Marketing 2) How markets can be classified? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

3) What do you mean by marketing mix? 
1 
i 
I 

4) "The most popular classification of marketing tool is 4 Ps". - Explain. 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

5 )  Who act as middlemen or interm'ediaries in the market? Give example. 
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Markets and Marketing Major products that are likely to offer better opportunities and dominate organic 
exports from developing countries include the following: 

Plantation commodities (Tea, Coffee, Spices) = 30% 

Non tropical fruits and vegetables = 33% 

Tropical fruits and vegetables = 10% 

Cereals and pulses 

Meat/Poultry/fish 

Others (Cotton/nuts/oilseeds) = 5% 

Export Market 

India has already made inroad into the world organic market in certain key 
sectors such as tea, coffee, spices, fruits and vegetables (mainly semi processed 
pineapple, frozen and dried banana), cotton, cereal (mainly basmati rice), 
dried nuts, oilseeds, sesame, pulses and sugar (cane). 

Organic products are mainly exported to the following countries: 

Europe : Netherlands, United Kingdom, Germany, Belgium, 
Sweden, Switzerland, France, Italy, Spain 

North America : USA, Canada 

Middle East Asia : Saudi Arabia, UAE 

Asia : Japan, Singapore 

Australia : Australia, New Zealand 

~ f i i c a  : South Africa 

.The current (2005), Status of organic export from India is as below: 

Total Production : 119656 tons + 1657000 nos. of seedling 
and cuttings + 264000 litre of effective 
microorganism 

Total Quantity exported : 6792 tons 

Total value of quantity : Rs.7123 lakh 
exported 

Total area under certified : 2508826 ha (This includes wild herb 
organic cultivation collection from forest area of MP and UP 

of 2432500 ha). 

Number of items exported : '31 Nos. 

The channels adopted for the export of organic products are mainly through 
export companies. 

1.3.2 Organic Market.. in. India 

Organic farming in India is experiencing a real boom, when considering the 
number of farmers turning to organic practices. A large number of farmer 
groups, companies, NGOs, developmental agencies and government bodies 



promote organic farming in one way or the other. Although the organic market Basics of Marketing of 
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is rapidly growing, the Indian organic sector is still scattered and its 
development lags far behind its actual potential. 

Domestic Market 

The domestic market for organic products is yet to realize its potential. The 
products available in the domestic market in organic quality are rice, wheat, 
tea, coffee, pulses, fruit, spices and vegetables. Wholesalers/traders and Super 
Markets play major roles in the distribution of organic products. 

Distribution of organic products takes place as follows: 

Producer 

1 v 1 
Wholesalers1 Super Own Market 

Traders Market Stall 

v 

b Consumer 4 

Most organic production originates from small farmers. Wholesalers/traders 
account for a 60% share in the distribution of organic products. Large organized 
producers distribute their products through super markets as well as through 
self-owned stalls. Navdanya, Dubden Green (Delhi), Sresta Natural Bio 
products, 24 Letters Mantra, Hyderabad etc. are some key important market 
agencies of organic produce in India. 

I 
1.3.3 Limitations of Organic Market in India 

i) Constraints Faced by Organic Sector 

A number of constraints have been identified in the marketing of organic 
produce. These are: 

Inadequate knowledge of the package of practices for organic production. 
Technologies are available only for a limited number of crops. 

Farmers do not know where to sell the organic production and consumers 
do not know where to get genuine organic product. Market is limited and 
supply is inconsistent. 

Apathy of farmers to grow crops organically because of the low demand 
in domestic markets and non-realization of premium prices. 

Most farmers can not distinguish organically grown items and the prices 
to be charged. 

Lack of consumer awareness on the benefit of organic produce. 



Markets and Marketing The quality supply is not ensured. 

The cost towards certification is fairly high. Farmer experiences difficulties 
in reaching certification agencies. 

Logistic of slow shipment for exporting Indian organic products. 

Time consuming and complicated paper work while dealing with export 
authorities. 

Inadequate efforts to develop domestic market. 

ii) Strategy to be Taken for Market Improvement 

Steps for creating domestic market: 

Development of crop-specific/location-specific organic package of 
practices that give details of the type of seed, variety, cultivation practices, 
nutrition, plant-protecting measures, harvesting stage etc. 

Development of rural market or 'haat' like Ryot Bazar (Andhra Pradesh) 
or Uzhavar Shanthai (Tamil Nadu) or 'Apni Mandi' where the arrangement 
for farmers- to-consumers direct selling can be made to ensure realization 
of a premium price. 

Development of home-delivery system. 

Registration of consumers wanting supply of organic foods. 

Marketing of organic produce in a vehicle near peoples gatherings. 

Marketing of organic products through Khadi Board outlets. 

Involvement of some NGOs like Naturopathy Centres, Yoga Centres, 
Rotary Clubs, Lions Clubs, Ladies Associations, Religious Growers 
(ISKON, Jain Communities, Sindhi Communities for publicity education 
etc.). 

Development of Tourist villages. 

Formation of associations of organic producers and consumers. 

Adequate publicity and training. 

Check Your Progress Exercise 2 

Note : a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) Give a brief idea of the world organic market? 



2) What are the key characteristics of organic market? 

...................................................................................................................... 

3 )  What is status of organic export market in India? 

4) What are the limitations of domestic organic market in India? 

1.5 LET US SUM UP 

Market is derived from the Latin word "Mercatus", meaning to trade. It is the 
place where buyers and sellers meet and function, goods or services are offered 
for sale and transfers of little ownership occurs. The concept of marketing 
rests on needs, wants and demands. Markets may be classified as family 
market, local market, NationallInternational market, urbanlrural market on 
geographic or area basis. Based on the transactions, it can be classified as 
Retail and Wholesale markets. Super Markets plays significant role in retail 
marketing of organic produce. The channel of distribution generally includes 
the original producer, the final buyer and middlemen. 
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1.8 MODEL ANSWERS 

Check Your Progress Exercise 1 

1) Market is a place where the buyer and seller meet and function; goods 
or services are offered for sale and transfers of title ownership occurs. 
Markets are primarily economic institutions. It is through these institutions 
the demand and supply forces are being adjusted by price mechanism. 

2) Markets can be classified according to the location, geographic distribution 
and type of products they sell. 

3) Marketing mix is the set of marketing tools that the farm uses to pursue 
its marketing objectives in the target market. Marketing mix is one of 
the key concepts in modern marketing theory. It is the set of marketing 
tools that the firm uses to pursue its marketing objectives in the target 
market. There are literally dozens of marketing-mix tools. 

4) While 4 Ps represent the sellers view of the marketing tools available for 
influencing buyers, there is also miketing tools designed to deliver a 
customer benefit which is based on buyer's view. Marketing experts are 
of the view that the sellers 4 Ps correspond to the customers 4 Cs. 

4 Ps 4 Cs 

Product Customer needs and wants 

Price Cost of the customer 

Place Convenience 

Promotion Communication 

5) There are number of personnel involved in the process of buying and 
selling the goods. They are present between producer and consumer. 
They facilitate the mobility of products from one place to another. They 
are known as Middlemen, broker, Bichauklliya etc. 

6) . The marketing involves a number of operations viz., collection, purchasing, 
transportation, packaging, weighing etc. 

2 1 



Markets and Marketing Check Your Progress Exercise 2 

1) The world market which was only US$ 12 billion in 1997 had increased 
to US$ 31 billion in 2006. The annual growth rate of organic products 
is about 20-30% per year. 

2) The key characteristics of organic market as follows: 

i) Strong market growth. 

ii) Growth in world exports of organic products from tropical origin. 

iii) Price premium and consumer behaviour. 

iv) Distribution channels. 

3) In India, the organic market is still growing. Large organized producers 
distribute their products through super markets as well as through self- 
owned stalls. Navdanya, Dubden Green (Delhi), Sresta Natural Bio 
products, 24 Letters Mantra, Hyderabad etc. are some key important 
market agencies of organic produce in India. 

4) In India, the organic production system is not fully grown. There are 
several limitations. Some of them are: inadequate knowledge of organic 
food and its package of practices. Technologies are available for a few 
crops. Farmers do not know where to sell and consumers do not know 
where to get. Market is limited and supply is inconsistent. Apathy of 
farmers to grow organically as the sale in domestic market is not ensured 
because the low demand and poor realization of the premium prices as 
the consumers are poor. 
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Markets and Marketi~rg Inter-Relationship of Various Functions of Marketing 
- - -  - - 

3.2.3 Classification of Marketing Functions 

Concentration, equalisation and dispersion are the base pillars of marketing 
function. Concentration pertains to operations concerned with the assembling 
and transport of produce from the field to a common place or market. 
Equalisation mainly relates to the carrying forward of produce/goods for future 
distribution. Dispersion involves the operation of wholesaling and retailing at 
the terminal market. 

At present, there is no unanimity regarding a proper classification of marketing 
functions. Some experts (e.g. L.F. Pyle, Marketing Principle) has classified 
marketing functions on the basis of concentration and dispersion and these are 



In this classification, the whole process of marketing is brought under two Ba~icMarketing Function 

major heads. But it is repetitive in nature which has not been acknowledged 
by many experts. 

The alternative attempt was made to classify marketing functions with the 
idea that the marketing process is primarily concerned with the flow of goods 
from the producer to the consumer. On the basis of this idea, the classification 
has been made as below: 

This classification is also repetitive like first one except that it contains an 
additional function "Equalisation" in between concentration and dispersion. 

The most accepted classification was proposed by Clark and Clark (1947) in 
"Principles of Marketing". This is as given below: 

This classification is capable of giving an overall picture of the whole area of 
marketing and it enjoys maximum acceptance. 

5 1 

(Demand 



Markets and Marketing 
Check Your Progress Exercise 1 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) Discuss the concept and objective of marketing functions? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

2)  Why marketing function is considered important? Give some"reasons. 

..................................................................................................................... 

3) How marketing functions can be classified? 

..................................................................................................................... 



3.3 MARKET FUNCTIONS AND THEIR ROLES Basic Marketing Function I 
3.3.1 Function of Exchange 1 
Function of exchange is defined "as the process of passing goods into the 
customer's hands". This function is divided into three categories (i) selling 
(ii) buying and (iii) assembling. These functions form the cornerstone for any 
marketing activity. 

I 
The functions are briefly described as below 

i) Selling 

Sales function is the pivotal factor in any organisation. It involves transfer of 
title of goods to the buyer. Selling is to create demand for a product even 
against keen competition. The function of the salesman is to create demand, 
find out buyers, giving them the information of the availability of goods to 
satisfy them and assure them of reasonable prices. 

Elements of Selling 

Elements of selling are as follows: 

a) product planning; 

b) sales research; 

C) creation of demand; 

d) determining terms of sale; and 

e) customer service. 

a) Product Planning 
! 

It is the starting point to decide the precise nature of product. For this, the 
physical factors (colour, design, feature etc.) and non-physical factors (utility, 
value, quality etc.) are to be analysed. 

I 

b) Sales Research 
! 

I It is required, as a part of marketing research to assess the exact need of the 
j 

consumers by analysing and interpretation of data collected. 

c), Creation of demand 

i It is a process by which latent demand is converted into effective demand. It 
is an art. Personal and non-personal (Direct and Indirect) methods are used to 
convert the latent demand into effective demand. Advertisement and publicity 

r are direct methods and demonstrations, exhibitions, providing samples etc., 
are the indirect methods. 

d) Determining Terms of Sale 

A seller has generally to decide various terms and conditions like price fixation, 
concessions, discount, form of delivery, transfer of ownership method etd. in 
advance to avoid any legal problem. 



Markets and Marketing e) Customer Service 

Customer service is generally considered as "after-sales services'' to satisfy 
customers and establish direct relations with customers in the new marketing 
environment. 

Kinds of Selling 

There are different kinds of selling which includes personal selling, sales 
advertisement, sales by inspection, sales by samples, sales by description etc. 
In addition to these methods many more methods are recognised at village for 
sale of agricultural produce. This includes open auction, closed tender system, 
quoting on samples, moghum sales (based on verbal understanding between 
buyers and sellers). 

ii) Buying 

Buying is the most important marketing activity. The primary. purpose of 
buying is to assemble goods upon demand, for resale or use in production'or 
personal consumption. At the time of buying, the following points must be 
taken into consideration: 

e.g. a) Quality : Quality product is most important for customer satisfaction. 

b) Quantity : Exact assessment of quantity is required to avoid over- 
stocking or under-stocking as both are dangerous for 
the marketer. 

c) Timing : Some products have specific demand in specific season. 
Therefore, in the case of seasonal products, timing of 
purchase is a critical factor. 

e) Source of : Before placing the order, it is always better to know the 
supply location and source of supply of goods. 

1 Elements of Buying 

The elements of buying include estimation of the demand, locating sources of 
supply, assembling, merchandising, market news, negotiation of terms and 
transfer of title and delivery. 

Kinds of Buying : There are different kinds of buying. These are: 

i) Hand to mouth : It is buying in small quantity; Expenses in transport, 
storage etc., are saved, involve less capital. 

ii) Forward buying : It is also known as "Speculative Buying". This is 
practised usually by the retailers, when prices move 

UP. " 

The other types of buying are buying by inspection, buying by samples, 
buying by description, period buying, reciprocal buying, concentrated buying 
and scattered buying. 

iii) Assembling 

Assembling is a process of collecting goods from different places (big or 
small town, village etc.) and putting it together at central place or its further 



movement to the factory or consumers. The main advantage of assembling is Basic Marketing Function 

that it facilitates widening of market, grading, reduces cost of transportation 
and handling, regularise the supply of seasonal products, provides facilities 

unregulated market, involvement of large number of middlemen, imperfect 
standardisation. 

I 3.3.2 Physical Distribution 
Physical distribution.function is now recognised as a link between production 

. and marketing functions. Main physical distribution functions are storage and 
transportation. 

i) Storage and Warehousing 

Storage 

Storage is a major marketing function under modem market conditions. This 
service is essential for the storage of farm products due to its perishable 
character. Storage function is necessary in concentration as well as in 
distribution. It is performed by a manufacturer, wholesaler, retailer or 
professional warehouse keepers. 

Storage becomes necessary for the following reasons: 

Essential for scientific storage of the goods of perishable nature. 

Necessary for maintaining a regular supply of goods in all seasons. 

Essential because of timely production and continuous consumption e.g. 
fruits, vegetables, poultry, fish and dairy prod,ucts. 

Necessary to guard against delayed shipments. 

Adjusts the demand and supply position of the product in the market. 

Helps to promote the orderly market. 

Warehousing 

The storage function is made effective through the establishment of warehouses. 
"Ware" means 'article' and 'house' here means putting in (a room etc) for 
storing. 

1 

p Broadly, warehouses can be divided into three categories on the basis of 
ownership, place of necessity and special provisions. 

(I)  On the Basis of 'Ownership' . . 
There are three types of ownership wareh~use - Private, Public and Cooperative. 

Private warehouse is for own purpose of the firm, manufacturer or trader. 

Cooperative warehouses are managed by primary cooperative society. The 
best known and the most widely accepted services are offered by public 
warehouses which are generally for the general public to store a variety of 
merchandise. The rents of such warehouses are usuallv fixed bv the resvective . 



Markets and Marketing states in which these are located. 

(2) On the Basis of 'Place of Necessity' 

Under this category, there are three types of warehouse and these are: 

In-plant warehousing, Field warehousing and Bonded warehousing. 

A large number of manufacturers find it convenient to distribute the products 
from the plants directly to the retailers or to customers. For this, in-plant 
warehousing is required. It reduces cost of handling and improves the service. 
Field warehouses are centrally located warehouses from where distribution is 
done to wholesalers and retailers. This is necessary where products (e.g. 
fertilisers) from different plants are to be mixed together. On the other hand, 
bonded warehouses are located near ports. They enable the unloading of 
commodities from a ship safely into a place until the owner of the goods takes 
delivery of them. 

(3) On the Basis of 'Speciality' 

These special commodity warehouses are constnicted specially to house certain 
commodities. For example, grains, wools, cotton; explosives etc. require special 
facilities like maintenance of fixed temperature and non-exposure to light etc. . 
Refrigerated Warehouse 

It is commonly known as cold storage which are required for perishable 
products to make them fresh or giving them second life for its distribution at 
larger distances or even in the off-seasons. It is more beneficial for the farm 
products. 

ii) Transportation 

Transportation is one of the important functions of marketing activities as 
transportation plays a prominent role in the distribution of goods between 
places i.e. from production to consumption. 

Function of Transport 
It promotes quick marketing which enhances growth of industries. 

It encourages zonal specialisation in productive activities. 

It creates place utility by bridging the gap between production and 
consumption centres. 

It plays an important role in stabilising prices of several commodities by 
moving them from surplus areas to deficit areas. 

It ensures even flow of commodities into the hands of the consumers. 

Classification of Transport 

In general, there are three categories of transport mode$ - Land, Water and 
Air. These are further classified. 

5 6 



(a) Land Transport 
Land transport includes Roadways, Railways and Tramways etc. 

1) Road transport is the commonest form of transporting. On road, there is 
transport by human energy like porters, coolies who carry goods on back 
or heads. Transport by animals includes bullock, camel, donkey, elephant, 
horse etc. Transport by carts is bullock-carts, horse-carts while transport 
by automobiles includes scooter, motorcycle, auto-rickshaws, car, trucks, 
buses etc. 

2)  Rail Transport : Railways are used to carry bulky items for long 
distances. 

3) Pipelines: Pipelines are specialised carriers designed to transport the 
crude and refined petroleum and natural gas from walls to refineries and 
further to distribution centres through pipelines. 

(b) Water Transport 

Water transport is one of the more economic modes of transport. There are 
two modes of Water Transport - Inland Water Transport and Ocean Transport. 
Inland water transport includes rivers, canals lakes, and channels, within the 
national boundary of the country for which it is known as inland water transport. 
The other mode is ocean transport which is very important for the growth of 
foreign trade. It is again divided into coastal and overseas shipping. Coastal 
shipping provides service within the nation while overseas shipping is mainly 
used in the case of international trade. 

(c) Air Transport 

Air transportation plays significant role in trading perishable products and 
emergency parts. 



Markets and Marketing The merits and demerits of different mode of transnorts are as h~?lnw. 

SI. Mode Advantages Disadvantages 
No. of Transport 

1 )  'Road Transport Cheapest method, safety, Irregular operations, 
flexibility, varied uses limited capacity, slow 

speed, high cost. 

2) Rail Transport Large capacity for bulk and Lesser accessibility, 
heavy commodities; Long inflexibility, non-suitable 
distance travel, cheap rate for shorter distances, high 

maintenance expenditure. 

3) Water transport Cheapest means, carrying Low speed, seasonal 
capacity, suitable for difficulties (winter and 
international trade. rainy) more time involved, 

limited area of operation. 

4) Air transport Rapid speed, No obstruction Higher cost, Low carrying 
in between, boon to capacity, Dependence on 
perishable goods climatic conditions. 

(Bansal, 2004) 1 
3.3.3 Facilitating Functions 

! 
Facilitating functions play important role in marketing activities. These are 1 

1 
i) Standardisation 1 
Standardisation is the process by which a standards already decided is attained. 

4 

Standardisation involves the determination of basic measures to which articles 
must conform (i.e. fixing standards) and includes the process of conforming 
to such standards. It implies the establishment of uniform quality specifications 
between two places, between one time and another, between buyers and sellers 
as a basis for the grade. Standardisation' is considered to be facilitating or 
ancillary function of marketing. 

1 1 

i 
The main characteristics of standardisation listed below: 

1 

It helps in the efficient performance of the various marketing functions, i 

particularly in buying and selling. 

It determines grades or class of products for both agricultural and 
industrial. 

It helps the producer to set higher prices. 

It assures consumers of the specific quality of the product. 

ii) Grading 

Grading is the use of standard or set of standards, for sorting upgraded products 
into lots that are approximately identical in variety, size, quality etc. 

The main characteristics of grading are: 

a) it permits the buyers to select more precisely what he wants. 

b) it helps to protect the interest of consumer. 



The terms "grading" and "standardisation" should not be misunderstood and Basic Marketing Function 

misused. Grading is used for sorting out products into groups of uniform kind, 
quality and size. Standardisation implies the establishment of a certain standards 
based upon intrinsic physical properties and qualities of products. It means 
standards are fixed first and grading follows. 

iii) Financing 

Money is required for all type of marketing activities. It is required by 
manufacturers, wholesalers, retailers and consumers. All require funds at their 
end to produce, sell and purchase goods. It is difficult to perform various 
marketing functions without the availability of adequate and cheap finance. 
As in the case of business, marketing activities require fixed capital and 

etc. Commercial banks, cooperative credit societies and government agencies 
are among the different sources of marketing finance. 

iv) Risk Bearing 

A marketing enterprise has to bear many risks in the process of marketing 
goods. 

This may arise for unforeseen events (flood, earthquake etc.) social hazards 
(theft, burglary, war etc.) accident, decayldeterioration etc. 

The business risks can be divided mainly as: 

Market or Economic Risk - (due to competition, change of price, change in 
customer preference and demand). 

Natural risk - (Due to fire, flood, storm, drought, earthquake, lightening, pest 
and disease attack etc). 

Human risk - (Dishonesty of employees, carelessness of employees, losses 
due to sickness and accident of labour, mishandling of commodities etc). 

The risks may be avoided, minimised or shifted. There are specialised agencies 
or institutions to undertake these risks. But certain unavoidable risks are to be 
accepted. To minimise the loss in such circumstance, it is necessary to develop 
appropriate strategy through preparation of marketing plans, segmenting the 
market and adopting test marketing methods. 

V) Market Information 
b Marketing information is a facilitating function and plays very important role. 

Now a days there are lot of challenges before marketing managers. The 
collection of adequate, reliable and timely market information may help to 
tackle the problems. Primary information can be collected personally from 

I respective persons; secondary source of information may be Government and 
non-government agencies, Department of marketing, Bureau of Statistics, 
Reserve Bank of India, AIR, Doordarshan etc. A good marketing information 
system will help the management to plan, control and understand effects 
arising out of previous decisions and their implementations. 
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Other facilitating functions are market promotion, packaging, product planning 
etc. Market promotion is basically a communication process and it can be 
done through different sale activities like advertising, personal selling, sale 
promotion etc. In case of packaging, modern methods are valuable to the 
manufacturer to establish his branded products. It ensures cleanliness. There 
is also need of product planning to match the demand and supply. 

Check Your Progress Exercise 2 

Note: a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) What are the elements of selling? 

2)  Bring out the significance of storing and warehousing in the modern 
marketing. 

3) How is transport important in marketing? How would you select an 
appropriate mode of transport for moving different articles? 



The lucrative markets of the developed world has so far acted as the primary 
driving force behind the development of the "Certified Organic Sector" in 
India. It is predominantly the NGOs and people's organisations that have been 
spearheading the organic agriculture movement in different parts of the country. 

a) Market Functions 

The organic market is also gaining momentum in different parts of the country. 
This is the high time to focus on all marketing actions for the interest of all 
organic growers and consumers. The market functions in organic sectors are 
as below: 

(i) Selling: Organic farm production and trade has emerged as an important 
sector in India as in other parts of the developing world. The organic 
farming market in India is growing rapidly especially for export which 
is valued at Rs. 70-100 crore (US$ 16-20 million) during the last few 
years. Major organic produces in India include plantation crops i.e. tea, 
coffee and cardamom, spices i.e. ginger, turmeric, chillies and cumin, 
cereals i.e. wheat, rice, jowar and bajra, pulses i.e. pigeonpea, chickpea, 
green gram, red gram and black gram, oilseeds i.e. groundnut, castor, 
mustard and sesame, fruits i.e. banana, sapota, custard apple and papaya, 
and vegetables i.e. tomato, brinjal and leafy vegetables, besides honey, 
cotton and sugarcane especially for jaggery. Various channels like 
exclusive stores/outlets, cooperative buyers group, organic corners in 
large supermarkets are promoting sale of organic produce. Even village, 
organic growers can now sell their produce even in local bazad'haat'. 

(ii) Assembling: The distribution of agricultural products such as fresh fruits 
and vegetables involves large number of brokers and agents. For this 
reason, the produce has to undergo a series of transfers before it reaches 
the consumers. Assembling ,is one of the key steps in organic market. 
Some organic bazaars (e.g. Aurangabad, Maharashtra) where different 
organic growers assemble their product for sale. Even the middleman 
plays significant role in assembling different organic produce for its 
further movement to the consumer. 

(iii) Buying: Many consumers are aware of ill effects of conventional farming 
where chemical inputs like fertilisers/pesticides are used extensively. 
Consumers are interested to purchase food items containing no chemicals/ 
residues. There are many private companies like Ion exchange (Mumbai) 
Sresta (Hyderabad), Jatan (Vadodara), Navdanya (Delhi), and Fab India 
(Delhi) which are involved in exports and local marketing of organic 
produce. Top organic food categories include vegetables, fruits, spices, 
bakery products etc. 

(iv) Storage~ansportation : Storage and transportation are main physical 
distribution functions. As fruits, vegetables and spices are main organic 
commodities and perishable by nature, it is very necessary to store them 
properly. The arrangement of storage/godown/warehouse will be made in 



Markets and Marketing such a way that these organic products should not be in direct contact 
with prohibiting materials like chemical fertiliser, pesticides etc. 
Maintenance of product integrity is the important objective during storage 
and transportation of organic products. Any handling and processing of 
organic products is required to be optirnised to maintain the quality and 
integrity of the product and directed towards rninimising the development 
of pests and diseases. Processing and handling of organic products needs 
to be done separately in time or place from handling and processing of 
non-organic products. 

b) Facilitating Functions 

(i) Finance: Finance is said to be the lubricant that facilitates the operation 
of marketing machine. There are many Govt. schemes where there are 
provision of financial assistance for production of organic inputs, capacity 
building through service providers, sale of organic produces etc.; schemes 
are also available with various banks and cooperative societies. 

(ii) Standardisation: Internationally, there are many standards like IFOAM 
standard, CODEX standard, EU regulations, USDA standard etc for 
organic production. In India, Government of India launched National 
Programme for Organic Production (NPOP) in 2000. Under this 
programme, National Standards for Organic Production (NSOP) and 
certification measures for a certification system have been established. 
These standards are in conformity to the National Standards of EU, 
IFOAM and CODEX. 

As per export import policy of Government of India, an agricultural 
product will be allowed for export as "Organic Product" only if it is 
produced, processed or packed under a valid organic certificate issued by 
a certifying agency duly accredited by the Government accredited agency. 
It is mandatory that the producers of organic products adhere to well- 
developed procedures and practices during all the stages of operation and 
conform to regorous production guidelines and must go through the 
process of certification. 

(iii) Risk Bearing: In organic agriculture, there is risk that the yield may 
decline for initial 2-3 years as compared to yield under conventional 
farming. This risk can be covered if the prices of the product are kept a 
little higher. Most of the farmers grow organic crops in anticipation of 
high income. But if the organic market is not developed properly, farmers 
may face problem. 

(iv) Packaging : Packaging is very important for marketing of organic 
produce. It should not be packed in any container made of propitiatory 
chemicals as specified in National Standard. 

(v) Market Information: The success of any marketing strategy depends on 
knowledge on the market. Global marketing, buyer choice and 
competitions are the issues for generating need for niarketing information 
system (MIS). It consists of people, equipment and procedure to gather, 
sort, analyse and evaluate information which are required for marketing 
decision makers. Organic market in India is still to reach the niche level. 
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LET US SLIM LTP 

There are two major functions of marketing: functions of exchange and 
functions of physical distribution. The other one is facilitating functions. The 
process of exchange is the core element of marketing and it consists of selling, 
assembling and buying. The sale function involves transfer of title of goods 
to the buyer. The element of selling includes product planning, sales research, 
and creation of demand. Assembling is an act of collecting goods from scattered 
areas, into a bigger lot at one place. Buying is important marketing activity. 
Its purpose is to bring commodities together for consumption or for use in 
production. The factors like quality, quantity, timing, prices, and sources of 
supply are to be considered before buying. Depending on the product 
characteristics and nature of demand by consumers, there are different kinds 
of buyers. 

The basic objective of distribution is to provide goods at low cost. The two 
elements of physical distribution are transportation and storage/warehousing. 
There are three types of transportation - Land, Water and Air. Roadways and 
Railways are main transports on land while inland water includes canal, river 
etc. 

The other important functions are facilitating functions which consists of 
financing, risk bearing, standardisation and grading and marketing information. 

The organic marketing India is yet to reach a niche level. The export market 
is gaining momentum, but domestic market is yet to be developed. It is 
necessary to focus all marketing activities in organic sector for its capacity 
building and good marketing. 

KEY WORDS 
Function of Exchange : Functions of exchange is defined as the process 

of passing goods into the customers hands. 

Concentration : Concentration pertains to operations concerned 
with the assembling and transport of produce 
from the field to a common place or market. 

Equalisation : Equalisation mainly relates to the carrying 
forward of produce/goods for future distribution. 

Assembling : Assembling is a process of collecting goods from 
different places and putting it together at central 
place or its further movement to the factors of 
the consumers. 

Creation of Demand : It is a process by which latent demand is 
converted into effective demand. 

Grading : Grading is the use of a standard or set of 
standards, for sorting un-graded products into 
lots that are approximately identical in variety, 
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of demand placelmarket. 

Check Your Progress Exercise 3 

1) Storage is a major marketing function as a part of physical distribution. 
It is necessary because: 

a) It is essential for scientific storage, of the goods of perishable nature. 

b) It is necessary for maintaining a regular supply of goods in all seasons. 

c) It is essential because of timely production and continuous 
consumption e.g. fruits, vegetables, poultry, fish and dairy products. 

d) It is necessary to guard against delayed shipment. 

e) It adiusts the demand and supply position of the product in the 

f) It helps to promote the orderly market. 

2) The standardization of organic produce is essential in terms of authentication 
of the product. The quality is assured through standardization. The 
consumer should see that the product they are going to purchase is 
properly standardized. 

3) Marketing functions are important for any products. Similar is the case 
with organic products. The nature of demand and supply can be estimated 
by understanding the market functions. 
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4.0 OBJECTIVES 
The objectives of this Unit are to introduce you to the marketing informatics 
for organic produce. After going through this Unit, you will be able to: 

lnow the concept of marketing informatics; 

learn that information helps to take decision; 

know the procedures of data collection; and 

explain its utility in marketing of organic produce. 

4.1 INTRODUCTION 
The fundamental purpose of marketing is to allow an operator or producer to 
plan and execute the pricing, promotion and distribution of products, services 
and ideas to create exchanges that satisfy both the producer and its customers. 
Emphasis is given on getting the right goods and services (1) to the right 
people, (2) at the right place and time, (3) with the right price, (4) through the 
use of the right blend of promotional techniques. The common problem 
associated with all these criteria is uncertainty as consumer behaviour is 
unpredictable. So the producer/company or its manager must have accurate, 
relevant and timely information which is generated by market research 
supported by sufficient data collection. The success of any marketing strategy 
depends on knowledge on the market for which it is necessary to know all 
relevant information pertaining to customers. This implies that the producer or 
the company will build relationship with customer for understanding customer 
needs and desires. Using this information they will be able to give satisfaction. 
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Markets and Marketing On the other hand, the customer will also collect information for better selection 
of the product and its market. 

This Unit will give you details of how information is generated and used 
properly for customer. 

4.2 MARKETING INFORMATION SYSTEM AND 
ITS IMPORTANCE 

4.2.1 Concept of Marketing Information System (MIS) and 
its Role 

Three important issues make the need for marketing information. These are: 

i) Global Marketing 

As producers/companies expand their geographical market coverage, their 
managers or decision makers need more information inore quickly than ever 
before. 

ii) Buyer Choice 

As buyer's income improve, they become more selective in their choice of 
products/goods. To predict buyer's response to different features, styles, and 
their attributes, sellers must turn to marketing research. 

iii) Competition 

As sellers increase their use of branding, product differentiation, advertising 
and sales promotion, they require information of marketing tools effectiveness. 

A marketing information system (MIS) consists of people, equipment and 
procedures to gather, sort, analyze, evaluate and distribute needed, timely and 
accurate information to marketing decision makers. 

4.2.2 Understanding on Different Type of Information 

It is undisputed fact that systematic information gathering would increase the 
probability of success. The needed information is developed through internal 
record, marketing intelligence activities, marketing research and marketing 
decision support analysis. In short, the marketing concept - the marketing 
philosophy of customer-orientation can be implemented better when adequate 
information about customer and market is available. 

There are three types of information generally used by decision makers. It 
includes: 

a) Subjective information; 

b) Secondary information; and 

c) Primary information. 

a) Subjective Information 



a) Subjective Information Marketing Informatics 

Subjective information has been given many different names, such as 
guestimation, intuition, rumors or even expert opinions. Regardless of the 
name, subjective information can simply be viewed as information that is 
based on the decision maker's past experiences, expertise, assumptions, feelings 
or judgments without any systematic gathering of facts. In general, there is the 
risk of making a poor decision if subjective information is considered. This 
type of information could lead to bias, misinterpretations, and inappropriate 
actions. 

b) Secondary Information 

Secondary information is that which was collected and interpreted at least 
once for some specific situation other than the current one. Availability of 
such type of information is high, but there are difficulties to use this information 
to specific current situation because of some knowledge gap in understanding. 
Such type of information must be re-manipulated and reinterpreted for at least 
a second time. 

c) Primary Information 

Rimary information is first hand information derived through a formalized 
research process for a specific, current problem situation. 

The scientific forms of information may be categorized into four type facts, 
estimates, predictions or modeled relationship. These information types are 
based on two fundamental dimensions - quality and complexity. 

Facts 

Facts serve as the most basic form of information. A fact is some piece of 
information that is observable and verifiable through a number of external 
sources. As long as fact is timely, decision makers can rely on it as its accuracy 
is reliable and the process is not complicated, easy to understand and use. 

Estimates 

An estimate can be considered one step above a fact because it is a generalized 
application of a fact from a limited source to information about a larger 
source. Normally, estimates are somewhat less reliable than facts, yet they are 
more complex due to statistical procedures by which they are derived and the 
possibility of error. 

Predictions 

A prediction is an estimate that is carried into the future. Predictions are less 
reliable than estimates or facts due to the perceived risk and uncertainty of 
future conditions. 

Relationship 

It is the information supplied through the research process making study on 
inter-relationship between sets of variables. This relationship model can be 
built that can simultaneously provide information on various components like 
sale price, advertising expenditure, sales person incentives, customers 
occupation status etc. 



Markets and Marketing 4.2.3 Marketing Research and its Tasks 

Best marketing information is available through marketing research. They are 
closely inter-related and complementary in nature. Marketing research is the 
systematic design, collection, analysis and reporting of data about problems 
related to the marketing of goods and services. Such research may be undertaken 
by impartial agencies or by business firms or their agencies for the solution 
of their marketing problems. 

The purpose of marketing research is as below: 

i) To define the probable market for a particular product and to find out 
general market conditions. 

ii) To assess competitive strength and policies. 

iii) To estimate potential buying power. 

iv) To indicate the distribution methods best suited to the produce and market. 

V)  To assess the probable volume of future sale. 

vi) To know customer acceptance. 

The elements of marketing research includes market research, sales research, 
product research, packaging research, advertising research, business economic 
research, export marketing research etc. 

In fact, the entire strategic marketing process is a series of decisions that must 
be made with high levels of confidence about the outcome. A sound marketing 
research process is the nucleus for strategic market planning. Therefore, some 
research related tasks may be identified for confident decision making. These 
are: 

Strategic Planning Process Marketing Research Task 

1 )  Marketing Research Analysis 1) Situation Research Effects 
- market analysis, market - Opportunity assessment, benefit 

segmentation, competition and lifestyle studies, Descriptive 
analysis, political~legal studies, performance analysis, study 
environment. on legislation affecting marketing. 

2) Marketing Strategy Design 2) Strategy- Driven Research Efforts 
- Target marketing, new product - Target market analysis, product 

planning testing, test marketing. 

3) Market Programme Development 3) Programme Development Research 
- Product portfolio strategy, - Customer satisfaction studies, 

distribution strategy, pricing service quality studies, Retailing 
strategy, integrated marketing research, logistic assessment, 
communication. demand analysis, sales forecasting 

advertising effectiveness studies, 
additional research, sales tracking. 

4) Strategy Implementation 4) Performance Analysis 
and Control - Product analysis, Environmental 
- Strategy control, strategic forecasting, marketing decision 

infomation analysis. support system. 



The market research requires different study to generate information. The 
purpose of different study is as under: 

Situation Analysis : To monitor the appropriateness of a f m ' s  marketing 
strategy. It includes identification of new market 
opportunity, group of customers along with their 
needs, preference and existing and potential 
competitor's strength and weakness. 

Opportunity Assesflllent : It involves collecting information on product 
market for the purpose of forecasting how they 
will change. 

Benefit Lifestyle Study : It will examine similarities and differences in 
consumers' needs. 

Target Marketing : It provides useful information for identifying 
those people that an organization witness to 
serve. In order to provide, it is necessary to 
measure the key variables as below 

Target Market Key Variables 
Characteristic to Measure 

i) Demographics i) Age, gender, race, income, 
religion, occupation, family 
size, geographic location 
and code. 

ii) Psychographics ii) Consumer activities, interests 
and opinions. 

iii) Product Usage iii) Occasion (Spl. Use, gift), 
situation (climate, time of 
day, place) usage context 
(heavy, medium, low) 

iv) Brand Preference iv) Level of brand loyalty, 
salient product attributes, 
and productlbrand awareness. 

v) Decision Process v) Size and frequency of 
purchase, risk of purchase, 
product involvement. 

New Product Planning : It includes product testing and test marketing. 
i 

1 Product testers will provide necessary information 
for designingldeveloping new product. 

Customer Satisfaction : Customer satisfaction study will indicate customers' 
Study attitude 'linked to purchase intention, brand 

switching, perception of company image etc. 

Retailing Research : It includes studies on topics such as trade area 
analysis, store imagelperception study, location 
analysis etc. 

Demand Analysis : Demand analysis seeks to estimate the level of 
customer demand for a given product and the 
underlying reasons for that demand. The demand 
analysis helps to make decision on pricing of 
the product. 

Marketing Informatics 



Scientific method 

Research creativity 

Interdependence of model and data 

Value and cost of information. 

The marketing research process includes the following steps: 

Problem formulation 

Decision on fact gathering procedure 

Data collection . 
. Marketing sample 

Data evaluation 

Interpreting the data 

Report preparation. 

This can be illustrated as below: 

4.2.4 Role of Survey Methods in Data Collection and its Tools 

One of the important tools for conducting marketing research is the data 
collection. Internal source of data is available with the organization e.g. 
accounting record, sales record etc. The external sources of data fall into two 
categories: ( a) Primary data and (b) Secondary data. 

a) Primary Data 

Primary data are inputs that are gathered for a specific purpose or for a 
specific research project. Survey method is the most popular method of 
collecting Primary Data (first hand information) depending on the information 
required, there are at least four type of survey research: 

i) Person-administered 

In-home interview, Executive interview, Mall intercept interview, 
Purchase-intercept interview. 

ii) Telephone-administered: 

Telephone interview, computer assisted telephone interview (CATI). 

iii) Self-Administered: 

Mail panel survey, Drop-off survey, Mail survey. 

iv) Computer-assisted (On line): 

Fax survey, SMS survey, E-mail survey, Internet survey. 



Now we can explain all these components as below: Marketing Tnformatics 

B Person Administered Survey 
- In-home interview : In-home interview is structured question- 

answer exchange conducted in respondent's 
home or, in special situation, within the 
respondent's work environment (in- 
office). This helps generate large amount 
of feedbacks from the respondent. 

- Executive Interviews : A personal exchange with business 
executive conducted in his or her office. 

- Mall-intercept interview : A mall-intercept interview is a face to 
face personal interview that takes place 
in a shopping mall. 

- Pudmseintempt interview : It is a force to force interview that takes 
place immediately after the purchase of 
a produce or service. 

The advantages of these surveys is that the methods are simple. But its 
disadvantage includes apathy from respondent, obstruction from the shop 
besides expensive and time consuming. 

Telephone-administered Survey 

- Telephone Interviews 

Telephone interviews have become a major source of market information. 
This is based on question-and-answer exchanges that are conducted via 
telephone technology. Telephone interviews are less expensive than face to 
face interviews. They reduce travel time and time spent on searching 
for respondents. Wide Area Telephone Service (WATS) has made 
telephone calling a cost efficient survey medium. Mobile phone 
introduction is also added benefit. 

- Computer Assisted Telephone Interview (CATI) 

Telecommunication, computer and software technology advancements 
in the new millennium have totally revolutionalised telephone survey 
methods. Most research firms have completely computerized central 
location telephone interviewing process. CATI system basically integrates 
telephone and computer system in which the interviewer reads the 
questions of a computer screen and enters respondent's answer directly 
into the computer programme. 

Using more sophisticated software than those driving CATI systems, 
some research companies have fully automated their telephone 
interviewing data collection process. This type of system is referred to 
as a completely automated telephone surveys (CATS) system and uses 
no human interviewer. This is a system in which a computer dials a 
phone number and a recording is used to introduce and administer the 
survey, leaving the subject to interact with the computer directly. 

These CATI and CATS system have problems like initial investment for 
setting up and operating cost. 73 



Markets and Marketing Self-administered Survey 

- Mail Panel Survey 

In survey, a questionnaire is sent to group of individuals who have 
agreed in advance to participate. The major drawback to mail panels is 
that the qualified members are very likely not to be representative of 
the target population at large. 

- Drop-off Survey 
Questionnaires are left with the respondent to be complete at later time. 
The Surveys may be picked up by the researcher or returned via mail. 

- Mail Survey 

Questionnaires are distributed to and returned from respondents via the 
postal service. 

Computer Assisted (On line) 

- Fax Survey 
A self-administered questionnaire that is sent to selective respondents 
via fax. The potential benefit of fax survey is that the flexibility of mail 
can be combined with the speed of the telephone. One disadvantage of 
fax survey is that many consumers and small business have yet to 
incorporate this technology. 

- SMS Survey 
Now-a-days SMS is the most popular communication system. Its 
advantage is that many consumers and business persons have this facility. 

- E-mail Survey 
An e-mail survey is a self-administered technique in which the survey 
is electronically delivered to and returned from the respondent by e- 
mail. This is quite popular method as on-line survey used by marketing 
researchers. 

- Internet Survey 

Many marketing firms and their in-house researchers are using internet 
surveys. This type of on-line survey method is tightly integrated into 
website technologies. This type of survey method requires prospective 
respondents to first commit to becoming a member of a special club or 
advisory panel which is directly controlled by the particular organization 
conducting the survey. After agreeing to the company's opt-in 
membership requirements, prospective respondents then select unique 
"login" and "password codes, which serve as entrance keys for 
participation. Following the website instructions, respondents complete 
and submit their survey. 

The demerit of this system that small operators/businessmen have no this 
facility. 

b) Secondary Data 

Secondary data are data that were collected for another purpose and already 
exists somewhere. These data are usually compiled by the government, semi- 
government, or non-official bodies. 



The main sources of secondary data are: 

I i) Government reports like census data, annual reports of various 

I departments, special committee report etc. 

Marketing Informatics 

I ii) Technical, economic and commercial journal. 

iii) Information gathered by professional organizations and associations. 

Before using the secondary data, the following points should be considered 

The source from which the information was obtained. 

The method of collection adopted. 

The degree of accuracy desired, and 

The suitability of their application to the given problem. 

4.2.5 Analyzing the Data and Interpretation 

The most important step in the marketing research process is to extract pertinent 
findings from the collected data. The researcher tabulates the data and use 
advanced statistical technique for data (information) analysis. The interpretation 
of these data ultimately helps Marketing Decision Support System (MDSS) 
which is a coordinated collection of data, systems, tools and techniques with 
supporting software and hardware by which an organization gathers and 
interprets relevant information from business and turns it into a basis for 
marketing system. Lastly the researcher presents his findings to the parties for 
helping them to make better decision for their marketing purpose. 

Check Your Progress Exercise 1 

Note : a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) What types of information are generally used by decision makers? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

2)  What is the purpose of marketing research? 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 75 



I Markets and Marketing 3) How primary data are collected for market information. 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

4.3 NEED OF MARKETING INFORMATION ON 
ORGANIC FARMING 

Organic commodities market in the food and beverage sector is rapidly growing 
worldwide. India has made inroad successfully in organic export market. But 
the domestic organic market is not expanding appropriately as expected. There 
are many reasons like stringent regulations, poor marketing infrastructure, 
volatile prices, high cost of certification, poor purchasing power of majority 
of buyers etc. that act as hindrance towards development of domestic market. 
But the most important factor is that Indian producers are not fully aware 
about benefits of organic food and its market. The lack of such information 
is the main reason for slow progress of the domestic market. Organic growers 
are still confused as to: 

- what to produce? 

- how much to produce? 

- when to produce? 

- how to produce? 

Simultaneously, the India organic market is facing several questions like: 

What is the nature of existing potential for organic products in India? 

What is the future projected demand for organic products in India? 

Who is the potential customer? 

What are the attitudes and preferences of the potential customer? 

How do we create the market for organic food? 

How do we promote organic foods? 

How do we price the organic products? 

Which are the segments? 

For resolving all these questions, it is necessary to generate research based 
information with the support of primary and secondary data which will 
ultimately help Marketing Decision Support System (MDSS) in organic sector. 

CASE STUDIES FOR ORGANIC PRODUCTS 

4.3.1 Collection of Preliminary Information 
i) Formulation of Questionnaire 

The collection of primary data is prerequisite for organic market development, 
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tools for collecting primary data. One of the main research instruments in Marketing Informatics 

collecting primary data is a questionnaire which consists of a set of questions 
presented to respondents for their answers. Because of its flexibility, the 
questionnaire is by far the most common instrument to collect primary data. 
Questionnaires need to be carefully developed, and debugged before they are 
administered on a large scale. In preparing questionnaire, the professional 
marketing researcher carefully choose the questions, their form, wording and 

Here we have developed two types of questionnaires on production and 
marketing farm products - one foi market functionaries (Table 4.1) and the 
other for consumers (Table 4.2). 

Table 4.1: Questionnaire(1nterview schedule) on production and marketing 
of organic farm products (for Market functionaries/Commission 
Agents1 Wholesaler/Retailer/Exporter) 

I) General Information 

ii) Address 

iv) Year of Business Establishment : 

v) Type of ownership 
1 

vi) Annual Income 4 
1 

I 

vii) Investment Capital I 

11) Questions 

77 

i) How to iden@ that products Through Through Through 
are organically produced Producer Certification Keeping 
(PI. tick on right one) Agencies Quality 

ii) Do you make out right 
purchase in the field and 
transport it on your own? 

iii) What facilities do you Loan Storage Accommo- Transpor- 
provide to the producers dation tation 
who bring for sale? Advance Seed Manure & Technical 
(PI. tick on right one) Payment Biopesticides guidance 

iv) Do you give any credit 
facilities to farmers who Yes No 
brings product to your 
shop?(Pl. tick a right one) 
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a) If yes, N l r o f f n m e r s  Amount Mode of 7 
Advance Recovery I 

I 
-- 1. 

V) Give details of Sr. Produce From From Method Quantity Price 
No. whom where of purchased I ' 

purchase activity. purch purchase Per Total 
ased ---- Unit value 

--- -- 

Give details of Sr. Produce To Method Qnty. SalePrice , sellin! activity. 
No. whom of sale Sold Per Total Per Total 

sold unit value ,,,,it 

v;) What problemsyou - Transport Storage ~arketFacilities 
T 

are facing (Pl. tick Lack of space for Unreasonable Delayed transportation I 
keeping produce commission 1 

for right one) 
charges 

I 
Less demand Poor supply Getting License I 

Non- High I remunerative certification 
price cost 

I 
Other I 

I 

Yes NO 1 1 1 about certification / 
~rocess? 

ix) Do you have idea Yes No 
on 'India Organic 

1 Logo'? _I I I 
- 

Table 4.2: Questionnaire (Interview Schedule) on Production and 
Marketing of Organic Farm Products (for Consumer) 

I. General Information 

i) Name 

ii) Address 

iii) Age 

City -- 
Village 
Tauka --A 

A 
Illiterate -- 

iv) Education - PrimaryMigh School 

College/Degree 

V) Occ~pation : Main -- - 
Subsidiary 

vi) Annual Income : 1-k;. 



11. Family Composition 

111. Questions: 

i) Why do you 
prefer organic 
products for 
consumption? 

ii) What organic 
produce you 
prefer? 

iii) Have you preference 
for any brand? 

iv) From which market 
you purchase organic 
product. 

V) How much you are 
paying'? 

vi) Is it worth to 
purchase organic 
products by paying 
higher price? 

vii) Are you satisfied 
with quality of 
produce? 

viii) Are you checking 
certification mark? 

ix) Are you getting 
organic produce as 
per your requirement? 

C 
x) Other suggestions, 

if any. 
t 

Sr. I Name of 1 Sex I Age I ~ducationl Occuptionl Income I Marketing lnfunnatics 

No. the family 
members 

Home delivery Local Mandi Super 
(Box Scheme) (Weekly Market 

Mandi) (Wholesale) 

Normal Price Higher Price 

Yes No 

Yes No 

Yes No 

Yes No 

i 
I ii) Initiation for On-line Database Collection 

During the last few years, several new technologies have been developed 
which have revolutionized information. These technologies include use of 
computer, microfilming, cable television, copy machines, fax machines, tape 
recorders. video recorders, CD-ROM drive, multimedia packages and other 
devices. But the single most important technological development is the 
emergence of computerized data application. 



Markets and Marketing 4.3.2 Scope of Using Secondary Data 

We have already discussed the purpose of secondary data. We need some 
information about the market; there is enough scope to utilize some information 
as already compiled by government department. Some of these are: 

Organised marketing of agricultural commodities has been promoted in 
the country through a network of regulated markets. Most of the 'State 
governments and Union Territories have enacted legislation (APMC Act) 
to provide for regulation of Agricultu~al produce markets. While by the 
end of 1950, there were 286 regulated markets in the country, the number 
stands at 7521 now. Besides, the country has 27294 rural periodical 
markets, about 15 percent of which function under the audit of regulation. 

"Agriculture Produce Market Committee Acts (APMC)" were designed 
by States. Their main objectives was to help farmers get a proper price 
and traders and brokers are not free to exploit the producers by buying 
their produce at a lower price. The "mandis" (markets) governed by the 
acts also offered farmers transportation, storage, grading, besides 
guaranteeing a just price. The APMC Act prohibited purchase from 
producer by traders outside the "mandi" or market yard. 

The APMC Act has been amended in order to encourage procurement of 
agricultural commodities directly from farmers field and to establish 
effective linkage between the farm production and the retail chain and 
food processing industries. As per this amendment, farmers can directly 
interact with the traders and get back the adequate return of their produce. 
Private corporation can now set up private markets, not regulated by the 
market committee. The Act 5 (l)(iii) of the Model Act allows one or 
more than one private yardslprivate markets managed by a person other 
than a market committee. 

Essential Commodity Act, 1955 means food, water, fuel, light or power 
and it includes such other things (e.g. fertilizer, biofertiliser) as may be 
declared by the government by notification, to be essential for the life of 
the community. 

As per a directive issued by Director General of Foreign Trade (DGFT), 
all food produce exported from India after October la, 2001 and labeled 
as organic have to undergo a certification process as outlined in the 
National Standards for Organic Production (NSOP). 

Some examples of secondary data have been furnished in order to be acquainted 
with the system. But there needs to verify such data before applying in specified 
area like organic market sector of the country. 

4.3.3 Relevant Information on Organic Farming and Its 
Market 

Organic farming as such is a difficult preposition to understand and 
implement. It is possible only by sharing and analyzing information and 
experience. It is necessary to prepare knowledge base database from 
either different published documents or reliable source. This database 
may include information on world organic agricultural market, National 
market, kind of organic products, company or organizational profile, 

80 market sources, price variation, exporterlimporter list etc. 



a) Global Market 

The global market for organic food is valued at US$ 31 billion in 
2006 with an annual growth of about 20-30%. The market share of 
organic food over conventional food is 1 % of th total sale. The 
major markets are USA, Europe and Japan (US $3 billion). The rest 
US $6 bn accounts for other countries together. It is anticipated that 
the sale will touch US$ 46 billion by 2010 (ITC Study). Organic 
farming is being practiced in about 31 million ha in 110 countries. 

b) Indian Market 
The total certified organic area in India is 2.50 million ha. The forest 
area under certification is 2.4 million hectare and cultivate certified 
are is 0.15 m ha. The percentage of certified organic cultivation in 
presently only 8 per cent in the country. During 2005, total certified 
organic production was around 105171 MT while the total quantity 
exported for organic was 7953 ton with 31 items, valued at Rs.100 , 

crore roughly. The exported organic products include Tea, Coffee, 
Spices, fruits and vegetables, cotton, cereal, dried nuts, oilseeds, 
pulses, sugar (cane), honey. The domestic market for organic products 
is yet to' be developed. 

c) Marketing Agencies 

The marketing agencies like Navdanya, FAB India, Mapple(India), 
Pratibha Syntax Ltd., Agrocel, Ion Exchange, Bombay Burma Trading 
Corporation etc. are lead key players for marketing of organic produce. 
Recently the companies like Reliance (Reliance Fresh), Godrej etc. 
have taken interest for marketing organic produce. Eighty percent of 
Indian organic products are exported to the European Union and the 
rest were exported to US, Australia, Japan, Switzerland and other 
Asian countries. Super markets such as Migros, Coop Schweiz, Manor 

Marketing Informatics 

AG etc. are selling organic produce in the International Market. 

d) On-line Database 

Organic Eprints (www.orgprints.org) is an internet based archive for 
papers related to research in organic agriculture. The database has 
now 2000 entries. Looking at the importance of generating database, 
the Ministry of Agriculture in collaboration with FA0 has also developed 
the website (www.fao.org.in). The National Centre of Organic Farming 
is quarterly publishing Organic Farming Newsletter which provides 
updated information on organic farming. Some important e-mail/ 
home page is as below: 

IFOAM : Homepage - www.ifoam.org. 
Email - webmaster@ifoam.org. 

FiBL : Homepage - www.fibl.ch 
Email - admin@fibl.ch. 

APEDA : Homepage - www.apeda.org. 
Email - org@apeda.com 

NCOF : Homepage - www.dacnet.nic.in/ncof 
Email - nbdc@nic.in 

8 1 



Markets and Marketing Check Your Progress Exercise 2 

Note : a) Space is given below for the answer. 

b) Compare your answer with that given at the end of the Unit. 

1) Why domestic market for organic produce has not been developed? I 

2)  What is the role of questionnaire in primary data collection for organic ! 
produce? 1 

I 

..................................................................................................................... i I 

..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 

3) Describe briefly the findings of ICCOA data on the market for organic i 

foods in India. 

..................................................................................................................... 
7 ..................................................................................................................... 

..................................................................................................................... 

..................................................................................................................... 



4.4 LET US SUM UP 
Marketing Informatics 

The success of any marketing strategy depends on knowledge on the market 
for which it is necessary to know all relevant information pertaining to customers. 
Global marketing, buyer choice and competition are the issues for generating 
need for Marketing Information System (MIS) which consists of people, 
equipment and procedure to gather, sort, analyze, evaluate and distribute needed, 
timely and accurate information to marketing decision makers. The information 
generally used by decision makers includes subjective information, secondary 
information and primary inforhation. The specific forms of information may 
be categorized into 4 type facts, estimates, predictions or modeled relationship. 

Best marketing information is available through marketing research which 
includes market research, sales research, packaging research, advertising 
research, business economic research, export marketing research etc. The study 
required for marketing research normally emphasizes situation analysis, 
opportunity assessment, benefit lifestyle study, target marketing focusing on 
demographics, psychographics, product usage, brand preference and decision 
process, new product planning, customer satisfaction study, retailing research 
and demand analysis. 

One of the important tools for conducting marketing research is data collection. 
The internal sources of data are available with organization while external 
sources of data fall into two categories - Primary data and Secondary data. 
Survey method is most popular method of collecting primary data which is 
administered through person interview, telephone interview, Computer Assisted 
Telephone Interview (CATI), through mail, on-line survey using e-mail, mobile 
(SMS), internet etc. On the other hand, secondary data are collected from 
Govt. reports, special committee report etc. as compiled for another purpose. 
Before using the secondary data, it is necessary to verify its source and utility. 
The secondary data regarding market regulation, APMC Act are very useful. 
The interpretation of these data ultimately helps Marketing Decision Support 
System (MDSS) which is a coordinated collection of data, system, tools and 

Organic farming is now gaining momentum across the world. But it is still 
considered as niche market. Although export market is there, but the domestic 
market is yet to be developed. Indian producers as well as consumers are not 
fully aware of benefit of organic produce and this is the reason for slow 
progress of the market. The collection of primary data is prerequisite for 
organic market development. The questionnaires (Interview schedule) are 
helpful for collecting primary data. On-line data for organic market are available 
with many organizations like Didion group, Washington, Morarka Foundation, 
India etc. Recently International Competence Centre for Organic Agriculture 
(ICCOA), Bangalore in collaboration with Genus A, B, India and FiBL, 
Switzerland has made extensive survey on the markets of organic food in 
India. The study indicates that total market potential for organic foods in India 
is estimated at 2300 crore. The survey done in cities like Mumbai, Delhi, 
Bangalore, Chennai, Hyderabad, Ahmedabad, Pune and Kolkata indicates the 
estimated market value in eight metropolis is about Rs.1450 crore, out of this 



Markets and Marketing Rs.560 crore is accessible immediately. Top organic food categories include 
vegetables, fruits, bakery products etc. The current world market is nearly 
US$ 33.0 billion while the value of Indian Organic Market is Rs.100 crore 
(US$ 20 million) roughly. 

4.5 KEY WORDS 

Estimates : An estimate can be considered one step above a 
fact because it is a generalized application of a 
fact from a limited source to information about 
a larger source. Estimates are somewhat less 
reliable than facts. 

Primary Information : Primary information is first hand information 
derived through a formalized research process 
for a specific, current problem situation. 

CAT1 : CAT1 (Computer Assisted Telephone Interview) 
system basically integrates telephone and 
computer system in which the interviewer reads 
the questions on computer screen and enters 
respondent's answer directly into the computer 
programme. 

Questionnaire : Questionnaire consists of a set of questions 
presented to respondents for their answers. 
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