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UNIT-1

Basics of organic farming: Concept and components of organic farming, aims and objectives; Need
of organic farming; Historical development of organic farming in India; Status of organic farming in
India; Advantages and disadvantages of organic farming. Organic farming process- Concept of
farming system, Developing organic farms, Important steps & methods; Pure organic farming and

integrated farming system (combination of organic and inorganic).

Meaning and Definition of Organic Farming

1. Meaning of Organic Farming

Organic farming is a natural, eco-friendly and sustainable agricultural system in which crops are produced
by using natural resources and biological processes. It minimizes or avoids the use of synthetic chemical
fertilizers, pesticides, herbicides, growth regulators and other harmful chemicals. Instead, it promotes the use
of farmyard manure, compost, vermicompost, green manure, biofertilizers, biopesticides and natural

methods of pest management.

The main objectives of organic farming are to maintain soil fertility, protect the environment, conserve
biodiversity and produce safe and nutritious agricultural products. In this system, soil is not considered
merely a medium for plant growth; rather, it is treated as a living and active ecosystem containing

microorganisms and organic matter that play an important role in nutrient cycling.

In simple words, organic farming is a method of growing crops using natural and biological inputs while
avoiding or minimizing harmful synthetic chemicals and conserving soil, water, biodiversity and the

environment.
2. Definition of Organic Farming
Organic farming can be defined as:

“Organic farming is an agricultural production system that relies on ecological processes, biodiversity and
natural cycles rather than the use of synthetic external inputs, while maintaining and improving the health

of soil, ecosystems and people.”

In simple terms:




“Organic farming is a method of agricultural production in which crops are grown primarily through
natural manures, biofertilizers, biopesticides and other natural resources, while minimizing the use of

synthetic chemical fertilizers and pesticides.”

3. Principles of Organic Farming

Organic farming is based on several important principles. The first is maintenance of soil fertility. Healthy
soil is the foundation of organic agriculture. Farmers use compost, farmyard manure, vermicompost and green

manure to improve soil structure, nutrient availability and microbial activity.

The second principle is biological pest and disease management. Instead of relying heavily on chemical
pesticides, organic farmers use beneficial insects, biological control agents, neem-based preparations,

botanical extracts and other natural methods to control pests and diseases.

Another important principle is crop rotation. Growing different crops in successive seasons helps
maintain soil fertility, reduces the accumulation of pests and diseases and improves the overall
productivity of the land. Mixed cropping and intercropping also contribute to biodiversity and efficient

utilization of natural resources.

4. Major Characteristics of Organic Farming

The major characteristics of organic farming are as follows:

1. Use of organic manures — Farmyard manure, compost and vermicompost are used to improve soil
fertility.

2. Minimum use of synthetic chemicals — The use of chemical fertilizers and pesticides is avoided or
minimized.

3. Use of biofertilizers — Beneficial microorganisms such as Rhizobium and Azotobacter are used to
improve nutrient availability.

4. Biological pest management — Natural enemies, biopesticides, neem-based products and botanical
extracts are used for pest control.

5. Crop rotation — Different crops are grown in a planned sequence to maintain soil fertility and break
pest and disease cycles.

6. Soil health management — Organic matter and beneficial microorganisms are encouraged to maintain
healthy soil.

7. Water and soil conservation — Practices such as mulching, cover cropping and rainwater
conservation help protect natural resources.

8. Biodiversity conservation — Different crops, beneficial insects, microorganisms and other organisms
are encouraged.

9. Environmental protection — Organic farming reduces the risk of soil and water pollution caused by

excessive chemical use.



10. Safe and quality food production — It aims to produce agricultural products with minimal harmful

chemical residues.
5. Importance of Organic Farming

Organic farming is important because it contributes to environmental protection and sustainable
agriculture. Excessive use of chemical fertilizers and pesticides can contaminate soil and water and may
negatively affect beneficial organisms. Organic farming reduces these risks by encouraging natural nutrient

cycles and biological processes.

It also helps in improving soil health. Regular application of organic matter increases soil organic carbon,
improves water-holding capacity and encourages useful microorganisms. This can make agricultural land

more resilient to environmental stresses.

Organic farming also supports biodiversity by providing a suitable environment for earthworms, beneficial
insects, microorganisms, birds and other organisms. It promotes ecological balance and reduces dependence

on external chemical inputs.

Organic farming is not simply the elimination of chemical fertilizers and pesticides. It is a holistic approach
to sustainable agriculture based on natural nutrient cycles, healthy soil, biodiversity and ecological balance.
By using organic manures, compost, biofertilizers, biological pest-control methods and crop rotation, organic
farming helps maintain soil fertility and protect natural resources. It can therefore contribute significantly to
sustainable food production, environmental protection, safe food and the long-term well-being of

farmers and consumers.
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Concept and Components of Organic Farming

1. Concept of Organic Farming

Organic farming is a holistic and sustainable agricultural system that focuses on producing crops and
livestock by using natural resources and ecological processes. The basic concept of organic farming is to
maintain the natural fertility of soil, protect the environment, conserve biodiversity and produce safe and
nutritious food without excessive dependence on synthetic chemical fertilizers, pesticides, herbicides and other

harmful agricultural chemicals.

Organic farming considers the farm as an integrated living ecosystem in which soil, plants, animals,
microorganisms, water and other natural resources interact with one another. Instead of treating soil merely as
a medium for plant growth, organic farming considers soil as a living system containing microorganisms and

organic matter that continuously contribute to nutrient cycling.

The concept is based on the principle of “feeding the soil rather than feeding the plant.” Organic materials
such as farmyard manure, compost, vermicompost and green manure are added to the soil to improve its
physical, chemical and biological properties. Healthy soil then supplies nutrients to plants through natural

biological processes.

Organic farming also emphasizes prevention rather than cure. Farmers maintain crop health through crop
rotation, mixed cropping, proper soil management, resistant varieties, biological pest control and balanced

nutrition. When pests occur, natural and biological methods are preferred over synthetic pesticides.

Another important aspect of organic farming is sustainability. It aims to meet present agricultural and food

requirements without damaging the resources needed by future generations.
2. Components of Organic Farming

The major components of organic farming are as follows:

1. Organic Manures

Organic manures are an important source of nutrients and organic matter. Farmyard manure, compost, poultry

manure and other decomposed organic materials improve soil fertility and structure.

2. Composting



Composting is the biological decomposition of organic wastes into nutrient-rich compost. Crop residues,
leaves, animal wastes and other biodegradable materials can be converted into useful manure through

composting.

3. Vermicomposting

Vermicomposting uses earthworms to convert organic waste into a nutrient-rich material called

vermicompost. It improves soil fertility, microbial activity and water-holding capacity.

4. Green Manuring

Green manure crops such as legumes are grown and incorporated into the soil while they are still green. They

increase organic matter and improve nitrogen availability in the soil.

5. Biofertilizers

Biofertilizers contain beneficial microorganisms that increase nutrient availability to plants. Examples include

Rhizobium, Azotobacter, Azospirillum, phosphate-solubilizing bacteria and mycorrhiza.

6. Crop Rotation

Crop rotation involves growing different crops in a planned sequence. It helps maintain soil fertility, breaks

pest and disease cycles and improves nutrient utilization.

7. Mixed Cropping and Intercropping

Growing two or more crops together increases biodiversity and provides better utilization of nutrients, water

and sunlight. It can also reduce the spread of pests and diseases.

8. Biological Pest Management

Organic farming uses natural enemies and biological agents to control pests. Beneficial insects, microbial

pesticides, neem-based products and botanical extracts are commonly used.

9. Weed Management

Weeds are controlled through mechanical weeding, mulching, crop rotation, hand hoeing and other cultural

methods rather than depending on synthetic herbicides.

10. Soil and Water Conservation

Organic farming promotes practices such as mulching, contour farming, cover cropping and rainwater

conservation. These practices reduce soil erosion and improve moisture availability.
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11. Livestock Integration

Animals can be integrated into the organic farming system. Animal dung and urine provide valuable inputs for

compost, manure and biofertilizer preparation, creating an efficient nutrient-recycling system.
12. Biodiversity Conservation

Organic farming encourages the conservation of crops, beneficial insects, microorganisms and other

organisms. Biodiversity improves ecological stability and resilience.

The concept of organic farming is based on natural nutrient cycling, soil health, ecological balance and
sustainable resource management. Its major components—including organic manure, composting,
vermicomposting, green manuring, biofertilizers, crop rotation, biological pest control, livestock integration
and biodiversity conservation—work together to create a productive and environmentally sustainable farming

system.
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Aims and Objectives of Organic Farming

1. Aim of Organic Farming

The main aim of organic farming is to develop a sustainable, environmentally friendly and economically
viable agricultural system that produces safe and nutritious food while maintaining soil fertility, conserving
natural resources and protecting biodiversity. Organic farming seeks to reduce dependence on synthetic
chemical fertilizers and pesticides and promote the use of natural resources, biological processes and

renewable inputs.

The broader aim is to establish a balanced relationship between soil, plants, animals, microorganisms,
humans and the environment so that agricultural production can continue sustainably for present and future

generations.

2. Objectives of Organic Farming
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The major objectives of organic farming are as follows:

1. To Maintain Soil Fertility

To maintain and improve soil fertility through the use of compost, farmyard manure, vermicompost, green

manure and other organic materials.

2. To Reduce the Use of Chemical Inputs

To minimize or avoid the excessive use of synthetic chemical fertilizers, pesticides, herbicides and growth

regulators in agricultural production.

3. To Produce Safe and Nutritious Food

To produce agricultural products that are safe for consumers and have minimum harmful chemical residues.

4. To Protect the Environment

To reduce soil, water and air pollution and promote environmentally sustainable agricultural practices.

5. To Conserve Biodiversity

To protect and encourage beneficial insects, microorganisms, birds, plants and other organisms that

contribute to ecological balance.

6. To Promote Natural Pest Management

To control pests and diseases through biological control, botanical extracts, neem-based preparations,

resistant varieties and other natural methods.

7. To Improve Soil Health

To increase soil organic matter, microbial activity, water-holding capacity and nutrient availability through

organic inputs and proper soil-management practices.

8. To Promote Sustainable Agriculture

To develop farming practices that can maintain agricultural productivity without causing long-term damage to

soil and natural resources.

9. To Conserve Natural Resources

To use soil, water, energy and other natural resources efficiently and prevent their unnecessary depletion.
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10. To Encourage Recycling of Organic Waste

To convert agricultural and animal wastes into useful resources through composting, vermicomposting and

other recycling methods.
11. To Reduce Production Costs

To encourage the use of locally available organic materials and farm-generated resources, thereby reducing

dependence on costly external inputs.
12. To Promote Integrated Farming

To integrate crop production, livestock, composting, agroforestry and other agricultural activities for

efficient recycling of nutrients and resources.
13. To Improve Long-Term Farm Productivity

To improve the physical, chemical and biological properties of soil so that agricultural land remains

productive over a long period.

14. To Support Farmers' Health

To reduce farmers' exposure to harmful agricultural chemicals and encourage safer working conditions.
15. To Promote Ecological Balance

To establish a natural balance among crops, soil organisms, insects, animals and other components of the

agricultural ecosystem.
Conclusion

The overall aim of organic farming is to create an agricultural system that is productive, sustainable, safe
and environmentally responsible. Its objectives focus on improving soil health, reducing chemical
dependence, conserving biodiversity and natural resources, producing safe food, recycling organic waste and
ensuring the long-term sustainability of agriculture. Thus, organic farming contributes not only to agricultural

development but also to environmental protection and human well-being.
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Need of Organic Farming

Organic farming has become increasingly important due to population growth, declining soil fertility,
excessive use of chemical fertilizers and pesticides, environmental pollution and the increasing pressure on
natural resources. It provides an approach to agriculture that emphasizes soil health, environmental

protection, safe food production and long-term sustainability.
1. To Maintain Soil Health

Continuous and excessive use of chemical fertilizers may adversely affect soil structure, organic matter and
beneficial microorganisms. Organic farming uses farmyard manure, compost, vermicompost and green

manure to improve soil fertility and maintain soil health.
2. To Reduce Environmental Pollution

Excessive use of chemical fertilizers and pesticides can contribute to the contamination of soil and water.
Organic farming promotes natural and biological inputs, thereby helping to reduce agricultural pollution and
protect the environment.

3. To Produce Safe and Quality Food

One of the major needs of organic farming is to produce food with minimum harmful chemical residues. It

promotes the production of safe, nutritious and quality agricultural products for consumers.
4. To Protect Human Health

Improper handling and excessive use of pesticides and other agricultural chemicals may expose farmers and
agricultural workers to health risks. Organic farming reduces dependence on such chemicals and promotes

safer agricultural practices.
5. To Protect the Environment

Organic farming promotes ecological balance and the conservation of natural resources. It helps protect soil,

water, air and other components of the environment from excessive chemical contamination.
6. To Conserve Biodiversity

Organic farming encourages crop diversity and provides favorable conditions for beneficial insects,
microorganisms, birds and other organisms. This helps maintain biodiversity and ecological balance in

agricultural ecosystems.

7. To Conserve Natural Resources
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Soil, water, energy and other natural resources are limited. Organic farming promotes their efficient, balanced

and sustainable use, helping to conserve them for future generations.

8. To Promote Sustainable Agriculture

Organic farming aims to meet present food requirements without compromising the ability of future
generations to meet their needs. It promotes agricultural practices that maintain long-term soil productivity
and ecological stability.

9. To Recycle Agricultural Waste

Crop residues, animal dung, leaves and other biodegradable wastes can be converted into compost and

vermicompost and reused in agriculture. This promotes waste management and nutrient recycling.

10. To Reduce Dependence on External Inputs

Locally available resources such as animal manure, crop residues and plant materials can be used to prepare
organic fertilizers and pest-control products. This can reduce dependence on costly external agricultural

inputs.

11. To Generate Employment and Entrepreneurship

The growing interest in organic products can create opportunities in organic farming, compost production,
vermicomposting, organic input preparation, processing, packaging and marketing. These activities can

support rural employment and entrepreneurship.

12. To Improve Water Management

Organic matter improves soil structure and water-holding capacity. Better soil structure can help in efficient

water use and contribute to water conservation.

13. To Support Climate-Resilient Agriculture

Improved soil organic matter, better resource management and diversified farming practices can contribute to

making agricultural systems more resilient to climate-related stresses.

14. To Maintain Long-Term Agricultural Productivity

Organic farming improves the physical, chemical and biological properties of soil. Healthy soil provides a

strong foundation for stable and sustainable agricultural production over the long term.

Conclusion
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The need for organic farming arises from the growing challenges of soil degradation, environmental
pollution, chemical dependency, biodiversity loss, unsafe food production and depletion of natural
resources. Organic farming provides a holistic approach that integrates soil management, biodiversity
conservation, natural pest control and recycling of organic resources. Therefore, it is an important component
of sustainable agriculture, environmental protection, safe food production and the long-term well-being

of farmers and consumers.
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Historical Development of Organic Farming in India

Organic farming in India has a long historical background. Although the term “organic farming” is relatively
modern, many traditional Indian agricultural practices were based on natural inputs, recycling of farm waste,
mixed cropping, livestock integration and maintenance of soil fertility. The development of organic farming in
India can therefore be understood as a gradual transition from traditional ecological agriculture to modern

scientific organic farming.
1. Ancient and Traditional Period

In ancient India, agriculture was largely based on natural and locally available resources. Farmers used cow
dung, animal urine, crop residues, ash, compost and other organic materials to maintain soil fertility. Livestock

and crop production were closely integrated, allowing nutrients to be recycled within the farming system.

Traditional practices such as mixed cropping, crop rotation, use of indigenous seeds, biological pest
management and water conservation were common. The concept of maintaining harmony between

agriculture, livestock and nature was an important feature of traditional Indian farming.
2. Pre-Green Revolution Period

Before the introduction of modern high-input agriculture, Indian farmers largely depended on organic manures
and locally available agricultural resources. Composting, green manuring, farmyard manure and traditional

methods of pest control were widely practiced.

However, low productivity, dependence on monsoon rainfall and recurring food shortages created a need for

improved agricultural technologies.
3. Green Revolution and Decline of Traditional Practices

During the 1960s and 1970s, India adopted Green Revolution technologies to increase food production. High-
yielding varieties were promoted along with chemical fertilizers, pesticides, irrigation and improved

agricultural machinery.
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These technologies significantly increased agricultural production and helped India achieve greater food
security. However, over time, concerns emerged regarding soil degradation, declining soil organic matter,
pesticide residues, groundwater contamination, loss of biodiversity and increasing dependence on
chemical inputs.

These concerns contributed to renewed interest in traditional and organic farming practices.

4. Emergence of Modern Organic Farming

During the 1980s and 1990s, organic farming began receiving greater attention from agricultural scientists,
environmental groups, farmers and voluntary organizations. Scientific research started focusing on
composting, vermicomposting, biofertilizers, biopesticides, integrated nutrient management and biological

pest control.

Organizations and individual farmers began experimenting with organic production systems and promoting

sustainable agriculture.

5. Government Initiatives

The Government of India gradually introduced programmes to promote organic agriculture. Important
initiatives included the promotion of biofertilizers, biopesticides, composting and integrated nutrient

management.

A major milestone was the establishment of the National Programme for Organic Production (NPOP) in
2001. The programme provided standards for organic production, certification, processing, handling and

export of organic products.

India subsequently developed an institutional framework for organic certification and the promotion of

organic products in domestic and international markets.

6. National Programme for Organic Production

The NPOP, implemented under the Ministry of Commerce and Industry, became an important step in the
development of India's organic sector. It established standards for organic production and certification and

helped Indian organic products gain recognition in international markets.

The programme also contributed to the development of a more organized organic supply chain involving

farmers, certification agencies, processors and exporters.

7. Paramparagat Krishi Vikas Yojana
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In 2015, the Government of India launched the Paramparagat Krishi Vikas Yojana (PKVY) to promote
organic farming through cluster-based approaches. The scheme encouraged farmers to adopt organic practices

collectively and supported activities such as organic inputs, training, certification and marketing.

8. Mission Organic Value Chain Development for North Eastern Region

The Mission Organic Value Chain Development for North Eastern Region (MOVCDNER) was
introduced to promote certified organic production and develop complete organic value chains in the North-
Eastern states of India. It focused not only on production but also on processing, packaging, branding and

marketing.

9. Sikkim — India’s Organic State

A significant milestone occurred when Sikkim became India’'s first fully organic state in 2016. The state
gradually phased out chemical fertilizers and pesticides and promoted organic agricultural practices. Sikkim's
experience became an important example of large-scale organic farming and attracted national and

international attention.

10. Recent Development

In recent years, organic farming in India has expanded through government programmes, farmer
organizations, certification systems, organic markets, consumer awareness and increasing demand for

chemical-free agricultural products.

The development of digital platforms, Participatory Guarantee System (PGS) certification and direct

marketing has also helped small farmers participate in organic agriculture.

Conclusion

The historical development of organic farming in India represents a continuation and scientific
modernization of many traditional agricultural practices. Ancient Indian agriculture was largely based on
natural resources and recycling of organic materials. The Green Revolution brought substantial increases in

productivity but also created environmental concerns that encouraged renewed interest in organic farming.

The establishment of NPOP in 2001, introduction of PKVY in 2015, development of MOVCDNER and
Sikkim's transition to a fully organic state in 2016 were important milestones in India's modern organic
farming movement. Today, organic farming is increasingly viewed as an important approach for soil health,
environmental protection, safe food production, biodiversity conservation and sustainable agricultural

development.
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Status of Organic Farming in India

Organic farming has gained significant importance in India because of increasing concern about soil
degradation, excessive use of chemical inputs, environmental pollution, food safety and sustainable
agriculture. India has favourable conditions for organic farming because of its diverse agro-climatic conditions
and long tradition of using natural agricultural inputs. According to APEDA, India ranks second in the world

in terms of organic agricultural land and first in terms of the number of organic producers.
1. Area under Organic Farming

According to the latest National Programme for Organic Production (NPOP) 2024-25 data, the total farm
area under NPOP certification was about 3.97 million hectares. This included approximately 2.25 million
hectares of organic area and 1.71 million hectares under conversion. In addition, about 2.26 million

hectares were covered under certified wild collection.

Thus, organic farming and certified organic collection together cover a substantial area of India's agricultural

and natural-resource base.
2. Organic Production

During 202425, total certified farm production under NPOP was approximately 4.70 million metric tonnes,
comprising about 4.39 million tonnes of organic production and 0.31 million tonnes of production under
conversion. Organic production includes cereals and millets, pulses, oilseeds, fruits, vegetables, spices, tea,

coffee, medicinal plants and processed food products.
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3. Major Organic Farming States

Organic farming is practiced across many parts of India, but some states have a particularly large certified

area. During 2024-25, the leading states in certified organic farm area included:

e Madhya Pradesh
e Maharashtra

e Rajasthan

e Gujarat
e Odisha
e Sikkim

e Uttarakhand
e Telangana
e Uttar Pradesh

e Karnataka

Madhya Pradesh had the largest certified farm area under NPOP, followed by Maharashtra and Rajasthan.

4. Status of Organic Farming in Uttar Pradesh

Uttar Pradesh is also an important state for organic agriculture. During 2024-25, approximately 51,046
hectares of cultivated land in Uttar Pradesh were certified organic, with another 18,023 hectares under
conversion. The state also had about 53,637 hectares of certified wild-collection area. Certified organic

farm production in the state was approximately 189,390 metric tonnes.

5. Number of Organic Farmers

A large number of Indian farmers participate in organic production through individual certification and grower
groups. Under NPOP in 2024-25, there were 5,009 individual farm producers and 5,566 grower groups,

representing approximately 2.18 million farmers in grower groups.

This indicates that organic farming is increasingly being adopted through collective and cluster-based

approaches.

6. Government Support

The Government of India promotes organic agriculture through programmes and certification systems.

Important initiatives include:

o National Programme for Organic Production (NPOP)
e Paramparagat Krishi Vikas Yojana (PKVY)
e Mission Organic Value Chain Development for North Eastern Region (MOVCDNER)
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o Participatory Guarantee System (PGS)

NPOP provides standards for organic production, accreditation of certification bodies, inspection and

certification, grower-group certification and the India Organic logo.

The updated 8th Edition of NPOP was notified in January 2025 and came into force from July 2025.

7. Organic Exports

India has also developed a significant export market for organic products. During 2024-25, India exported
approximately 368,155 metric tonnes of certified organic products, with an export value of about ¥5,394.32
crore (US$665.97 million). Major destinations included the USA, European Union, Great Britain and
Canada.

The major exported categories included cereals and millets, processed foods, oilseeds, spices, medicinal plant

products, tea, coffee, pulses and sugar.

8. Sikkim — India’s First Organic State

Sikkim occupies a special position in India's organic farming movement. It became India’'s first fully organic

state in 2016 after a gradual transition away from synthetic chemical fertilizers and pesticides.

9. Major Organic Products

India produces a wide variety of organic products, including:

Cereals and millets

e Pulses

e OQilseeds

e Fruits and vegetables

e Spices and condiments

e Teaand coffee

e Sugar

e Medicinal and aromatic plants
e Cotton and other fibre crops

e Processed food products

The country's diverse agro-climatic conditions provide considerable potential for producing different types of

organic commodities.

10. Major Challenges
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Despite considerable progress, organic farming in India faces several challenges:

High or complicated certification requirements for some farmers.
Limited availability of quality organic inputs in certain areas.
Lower or uncertain returns during the conversion period.

Limited processing, storage and transportation facilities.
Inadequate market linkages in some regions.

Lack of adequate technical knowledge among some farmers.
Difficulty in maintaining consistent quality and supply.

©® N o g &~ w D

Need for greater consumer awareness and reliable price premiums.
Conclusion

The status of organic farming in India is expanding and increasingly institutionalized. The country has a
large organic farming base, millions of participating farmers, diverse organic products and a growing export
market. Government initiatives, certification systems and increasing consumer demand are supporting its

development.

However, further progress requires greater emphasis on farmer training, affordable certification, quality
organic inputs, scientific organic farming practices, efficient processing and storage, stronger market
linkages and better price realization for farmers. With these measures, organic farming can make a
significant contribution to soil health, environmental protection, food safety, biodiversity conservation

and sustainable agricultural development in India.
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Advantages and Disadvantages of Organic Farming

Organic farming is a sustainable agricultural system that uses natural inputs and ecological processes instead
of depending heavily on synthetic fertilizers and pesticides. It has several environmental, economic and

health-related benefits, but it also has certain limitations.
Advantages of Organic Farming
1. Improves Soil Fertility

Organic farming uses compost, farmyard manure, vermicompost and green manure. These materials increase

soil organic matter, improve soil structure and support beneficial microorganisms.
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2. Reduces Environmental Pollution

Reduced use of synthetic fertilizers and pesticides helps minimize contamination of soil and water and

supports a healthier agricultural environment.

3. Produces Safer Food

Organic farming aims to minimize the use of synthetic agricultural chemicals and therefore can reduce

exposure to pesticide residues when organic standards are properly followed.

4. Conserves Biodiversity

Organic farming encourages crop diversity and provides favourable conditions for beneficial insects,

earthworms, birds and microorganisms. This helps maintain ecological balance.

5. Improves Soil Water-Holding Capacity

Increased organic matter improves soil structure and water retention. This can help crops use available water

more efficiently.

6. Promotes Sustainable Agriculture

Organic farming focuses on long-term soil health and resource conservation rather than short-term

productivity alone. It can contribute to sustainable agricultural development.

7. Encourages Recycling of Agricultural Waste

Crop residues, animal dung, leaves and other organic wastes can be converted into compost and reused as

valuable agricultural inputs.

8. Reduces Dependence on External Inputs

Farmers can use locally available resources such as animal manure, crop residues and plant materials, reducing

dependence on purchased synthetic inputs.

9. Supports Farmers' Health

Reduced exposure to synthetic pesticides can provide safer working conditions for farmers and agricultural

workers.

10. Creates Employment and Entrepreneurship Opportunities
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Organic farming can generate employment in areas such as composting, vermicomposting, organic input

production, processing, packaging, certification and marketing.

11. Supports Long-Term Soil Productivity

By improving soil biological activity and organic matter, organic farming can help maintain the productive

capacity of agricultural land over the long term.

Disadvantages of Organic Farming

1. Lower Yield in Some Situations

During the initial transition period, organic farming may produce lower yields than conventional farming,

particularly where soil fertility is poor or appropriate organic management is not followed.

2. Requires More Labour

Activities such as compost preparation, manual weeding, application of organic manure and biological pest

management can require considerable labour.

3. Availability of Organic Inputs

Adequate quantities of quality compost, biofertilizers, biopesticides and other organic inputs may not always

be easily available.

4. Difficult Weed Management

Without synthetic herbicides, controlling weeds can require more labour and careful crop management.

5. Pest and Disease Management Challenges

Organic pest management can be more complex because farmers have fewer rapid-acting chemical options

available for severe pest or disease outbreaks.

6. Certification Problems

Farmers who want to sell products as certified organic may have to follow detailed standards, maintain records

and undergo inspection and certification procedures.

7. Higher Production Cost in Some Cases

Although organic farming can reduce expenditure on synthetic chemicals, costs related to labour, organic

inputs, certification, processing and transportation may sometimes be high.
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8. Conversion Period

Land under conventional farming generally requires a transition period before it can be fully recognized as
organic under applicable certification standards. During this period, farmers may face difficulties in

maintaining income and obtaining premium prices.
9. Marketing Difficulties

Organic products may require specialized markets. Farmers in rural areas may face difficulties in finding

reliable buyers and obtaining appropriate prices.
10. Limited Availability of Organic Seeds

Certified organic seeds and suitable planting materials may not be readily available in all regions and for all

crops.
11. Risk of Contamination

Organic fields can potentially be affected by chemical drift, contaminated irrigation water or other external

sources. Proper buffer zones and management practices are therefore important.
12. Knowledge and Skill Requirements

Successful organic farming requires knowledge of soil management, composting, crop rotation, biological

pest control, nutrient management and certification requirements.
Conclusion

Organic farming offers important advantages such as improved soil health, environmental protection,
biodiversity conservation, recycling of organic resources and reduced dependence on synthetic
chemicals. However, it also faces challenges related to yield, labour, pest management, certification,

availability of inputs and marketing.

Therefore, organic farming should be adopted through scientific planning, appropriate crop selection,
proper nutrient management, effective biological pest control, farmer training and suitable market

linkages. With proper management, its environmental and long-term sustainability benefits can be maximized.
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Organic Farming Process - Concept of Farming System

1. Introduction

Organic farming is not simply a method of replacing chemical fertilizers with organic manure. It is a complete
farming system in which crops, livestock, soil, water, microorganisms and other natural resources are
managed together. The main purpose is to maintain ecological balance, improve soil health, conserve natural

resources and obtain sustainable agricultural production.

A farming system represents the interrelationship between different agricultural enterprises and available
resources within a farm. In an organic farming system, crop production, animal husbandry, composting,

agroforestry, water management and recycling of farm wastes are integrated with one another.
2. Concept of Farming System

A farming system can be defined as a combination of different farm enterprises such as crop production,
livestock, horticulture, poultry, fisheries, agroforestry and other activities that are managed together to make

the best use of available resources.
In simple words:

“A farming system is an integrated arrangement of farm activities in which different agricultural
enterprises are combined and managed in a coordinated manner for efficient utilization of resources and

sustainable production.”

The concept of a farming system is based on the principle that the output or waste of one enterprise can

become an input or resource for another enterprise.

For example:

Crop production — Crop residues — Livestock feed/Compost — Manure — Soil — Crop production
This creates a nutrient recycling cycle and reduces dependence on external inputs.

3. Concept of Organic Farming System

The organic farming system is based on the principles of integration, recycling, diversity and sustainability.

It considers the farm as a living ecosystem rather than a collection of separate activities.
The major components may include:

e Crop production

e Livestock management
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e Horticulture

o Agroforestry

e Poultry

e Fisheries

e Composting

e Vermicomposting

o Biofertilizer production

o Biological pest management

e Water conservation

These components are linked together so that resources are efficiently utilized and waste is minimized.

Example of an Integrated Organic Farming System

Crop Production
l

Crop residues
l

Livestock feed / Compost material

!

Animal manure

!

Compost / Vermicompost

!

Organic nutrients returned to soil

l
Healthy soil

!

Crop production

This cycle helps maintain soil fertility and reduces the need for external fertilizers.

4. Principles of Organic Farming System

1. Integration

Different agricultural enterprises are integrated so that they support one another. For example, livestock

provides manure for crop production, while crop residues can be used as animal feed.

2. Recycling
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Organic wastes are recycled into useful agricultural inputs. Animal dung, crop residues and household

biodegradable waste can be converted into compost or vermicompost.

3. Diversity

Different crops, livestock and other enterprises are combined to increase biodiversity and reduce production

risks.

4. Soil Health Management

Maintaining healthy soil is the foundation of organic farming. Organic manure, compost, green manure and

crop rotation are used to improve soil fertility.

5. Natural Pest Management

Pests and diseases are controlled through crop rotation, resistant varieties, biological control, botanical extracts

and other natural methods.

6. Resource Conservation

Organic farming promotes efficient use and conservation of soil, water, energy and biodiversity.

7. Sustainability

The farming system should remain productive and economically viable for a long period without damaging

the environment or exhausting natural resources.

5. Major Components of an Organic Farming System

A. Crop Production

Crops are selected according to soil, climate, water availability and local market conditions. Crop rotation,

mixed cropping and intercropping are encouraged.

B. Livestock

Cattle, buffalo, goats, sheep and other animals can be integrated with crop production. Animal manure

provides valuable nutrients for the farm.

C. Compost and Vermicompost

Farm wastes and animal dung are converted into compost and vermicompost and returned to the soil.
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D. Horticulture

Fruit, vegetable, medicinal and aromatic plants can be included to diversify farm production and income.

E. Agroforestry

Trees can be integrated with crops and livestock. They provide fuel, fodder, fruits, timber and environmental

benefits.

F. Water Management

Rainwater harvesting, mulching, efficient irrigation and other water-conservation techniques are used to

reduce water wastage.

G. Biological Pest Management

Beneficial insects, microorganisms, neem products and botanical extracts are used to control pests and

diseases.

6. Objectives of the Farming System Approach

The farming system approach aims to:

Ensure efficient utilization of available resources.
Maintain soil fertility and productivity.

Reduce dependence on external inputs.

Recycle agricultural and livestock wastes.
Increase farm income through diversification.
Reduce production risks.

Conserve soil, water and biodiversity.

Promote environmentally sustainable agriculture.

© © N o g bk~ w D

Provide employment throughout the year.

10. Improve the long-term sustainability of farming.

Conclusion

The concept of farming system is based on the integration of different agricultural enterprises and the
efficient utilization of available resources. In organic farming, crop production, livestock, horticulture,
agroforestry, composting and other activities are interconnected through recycling and natural resource

management.
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Thus, an organic farming system is a self-sustaining, integrated and environmentally friendly system in
which waste from one component becomes a useful resource for another. It helps maintain soil fertility,

conserve natural resources, reduce external inputs and promote sustainable agricultural production.
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Developing Organic Farms

Developing an organic farm is a planned process of converting agricultural land into a sustainable, self-
reliant and environmentally friendly production system. It involves proper planning of the farm,
assessment of soil and water resources, selection of suitable crops, use of organic inputs, biological pest
management, recycling of farm wastes and maintenance of proper records. The development of an organic

farm should be gradual and scientifically managed.
1. Selection of Suitable Land

The first step in developing an organic farm is the selection of suitable agricultural land. The land should
have good soil fertility, adequate drainage and suitable climatic conditions. The possibility of contamination

from neighbouring fields, industrial waste, sewage or polluted irrigation water should also be considered.
2. Soil Testing and Assessment

Before starting organic farming, the physical, chemical and biological condition of the soil should be assessed.
Soil testing helps determine soil pH, organic carbon, available nutrients, salinity and other important

characteristics. Based on the results, an appropriate soil-management plan can be prepared.
3. Farm Planning

A proper farm plan should be prepared by dividing the farm into different functional areas. These may

include:

e Crop production area
e Livestock area

e Composting unit

e Vermicompost unit
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e Water-storage area
e Nursery
e Agroforestry area

e Storage and processing area

Proper planning ensures efficient utilization of land, labour, water and other resources.

4. Selection of Crops

Crops should be selected according to soil type, climate, water availability, local conditions and market
demand. Locally adapted and disease-resistant varieties are generally preferred. Crop diversity should be

maintained to reduce production risks.

5. Conversion of Land

Land previously managed with conventional agricultural chemicals may require a conversion period before it
can qualify for certified organic production. During this period, prohibited synthetic inputs are discontinued

and organic management practices are introduced.

The exact conversion requirements depend on the applicable organic certification standard.

6. Soil Fertility Management

Maintaining soil fertility is the foundation of an organic farm. The following inputs and practices may be used:

e Farmyard manure
e Compost

e Vermicompost

e Green manure

o Crop residues

o Biofertilizers

o Crop rotation

o Cover crops

These practices increase soil organic matter and support beneficial soil microorganisms.

7. Crop Rotation and Diversification

A suitable crop rotation plan should be developed. Cereals, pulses, oilseeds and other crops can be rotated
according to local conditions. Leguminous crops are particularly useful because they contribute to biological

nitrogen fixation.
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Mixed cropping and intercropping can also increase biodiversity and improve resource utilization.

8. Water Management

Organic farms should use water efficiently. Important practices include:

e Rainwater harvesting

e Mulching

o Drip or efficient irrigation

e Farm ponds

e Prevention of water contamination

e Soil-moisture conservation

Clean and suitable irrigation water is particularly important for organic production.

9. Pest and Disease Management

Organic farms emphasize preventive and biological pest management. Important practices include:

e Crop rotation

e Resistant varieties

e Field sanitation

o Beneficial insects

e Biological control agents
e Neem-based preparations
o Botanical extracts

e Trap crops

e Pheromone and light traps where appropriate

The emphasis should be on preventing pest outbreaks rather than depending on chemical pesticides.

10. Weed Management

Weeds can be managed through:

e Hand weeding
o Mechanical cultivation
e Mulching
o Cover crops
o Crop rotation
e Intercropping
e Proper planting density
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These methods reduce competition between weeds and crops without depending on synthetic herbicides.
11. Integration of Livestock

Livestock can be integrated into an organic farm to create a closed nutrient cycle. Cattle, buffaloes, goats,
poultry and other suitable animals can provide manure, while crop residues can be utilized as animal feed
where appropriate.

12. Compost and Vermicompost Unit

Every organic farm should, as far as possible, develop facilities for converting farm wastes into useful organic
inputs. Crop residues, animal dung and biodegradable materials can be converted into compost and

vermicompost.
This reduces waste and dependence on external fertilizers.
13. Biodiversity and Agroforestry

Trees, shrubs, flowering plants and different crops can be incorporated into the farm. Agroforestry can provide

fruits, fodder, fuel, timber, shade and ecological benefits while improving biodiversity.
14. Farm Record Keeping
Proper records should be maintained regarding:

e Seeds and planting materials
e Organic inputs

o Crop activities

e lrrigation

e Pest-management measures
e Harvesting

e Storage

o Sales

e Purchased inputs
Record keeping is particularly important when certification is intended.
15. Organic Certification

If the farmer intends to market products as certified organic, the farm should comply with the relevant
certification standards and procedures. In India, certification may be undertaken under systems such as NPOP

or applicable PGS arrangements, depending on the intended market and production system.
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16. Harvesting, Storage and Marketing

Organic products should be harvested, transported, stored and processed in a manner that prevents
contamination or mixing with non-organic products. Suitable packaging, labelling and market linkages should

be developed to obtain better returns.
Basic Model of an Organic Farm

Land Selection

!

Soil & Water Assessment

!

Farm Planning
!
Crop Selection
!
Organic Soil Management
I

Crop Rotation & Diversification

!

Biological Pest Management

1
Livestock & Waste Recycling

!

Compost/Vermicompost Production

1
Harvesting & Safe Storage

!
Certification & Marketing

Conclusion

Developing an organic farm requires careful planning, scientific management and gradual adoption of
ecological practices. The success of an organic farm depends on healthy soil, suitable crops, organic nutrient
management, biological pest control, efficient water use, biodiversity, recycling of farm wastes and proper
marketing. An integrated approach involving crop production, livestock, composting, agroforestry and

resource conservation can make the farm more self-sufficient, productive and sustainable.

49



e wrH o1 fae™

Sfaw wrf &1 e te i, dufe, feers Sk wafavur-srgea ufthar B, e mem 3 o Yy &
U Iare yumeh # ufkafdd foar wrdr & S Uipfae TRl &7 WREU Bl & SR IMERS FY MM R
Rk & o1 Bl 81 e w & e & yfi wd g o1 wenn, Suged Gl B Th, Sfae @l &
ST, Sifads Hic a0, v I, HY Uiyt &1 JTdmur, uRquTe 3R 3fd Rars duror i g

1. IugF YA BT 999

Sfasw B fAHRid H3A &1 ugen @Rl Iugad $ Y &1 9a+1 81 Y 31 Big), oot A, ora Sudsn ok
R Saarg SHEd gl aIfgu| TSRl Aot F IR gerdf & §g1d, siefie oy, Wiaet a1 ughid Riars
T ¥ B arel ST Uguor &1 Ht e g1 =g

2. frdt &1 i vd e

3w W L& HA T ugd WS Bt Hifaes, I R Sifaw Rufa &1 wdieron fasar s anfgu) figt adteror o
pH, HfaP HTe, IUTH TITS qcd, AGUIET 9T 3T TIPS N BT L fohaT S Yavll 81 3B SMUR W
IR YeT veeH Ao dOR &1 S ]

3. oTH P YIS 4911

Sfa BT o1 I A-3M3e 3R BT ST dUR H1 ST 1T | BT & fafde yrn & faviforg fear o aean g,
S

o  TYUd 3G &

o UXUEH &3

o HHURC FHISHS
o T HURCSHRE
o O HUBU &

o THH

o PRI A

SN U, 9, 59 T 3T T BT YT SUANT fohdT off Wb § |
4. UG B! BT 999

Hoal &1 9o Frg), serary, S Iudsdr, Rig aRkfRufeal ok 9R $t 7 & SR farar S Al
R uffRufat & srgea qur A-ufaRied fret &t urufiesdr <t S Tavdt 3| wad fafaear s9e e 9§ Idre
SIReH HH AT ]|

50



5. YfH BT HHHT

i Y W Ugd URURS IS FHY B o1 I8t 7, df YA Sfdew Idred & forg fAeffva deaor srafr
(Conversion Period) &1 ARl 81 T« ¢ | 39 3afty & ufaafia Iumafe sieml &1 YA §g &R oifdd Hi
TGfaal B U= ST B

GHHUT B Aty Faiferd Sifasws gHiienRur AHe! Td Bd & THR W AR a5l g
6. YT Javdl yaeH
Sfae BT & TwHadT &7 YR g $t Idar a91¢ 3@ 8 | 39 faw 4 &1 IuaeT fsan off wahdT 8—

o TMRHBIWG
¢ DHURC

. gHiEmERe
¢ TWIWQ

o TUd 3ARY
o UIIR®

e TUATHD

o IRV HIA

37 et & Sfdes yerd srgel & quT ATHBRY geroidl ot fafafy # guR gar g
7. % s Uq fafadiewor

wIH & forg IRId woe Teh dUR farar o Tnfgu | i uRkfRufadt & SER 8FN, gaed, fade e o
B HH I AT ST Fobdl 3| S B g Tl H A=y U J Iuanh € wife 3 Sfdw Ageio e o
Tl Bl ] 1

fArfya At vd siqRadf @t F +ft S fafaerar 3iR T & SuaiT o guR fbar o Ihar |
8. oTel Yat
Sfds BT & STd &1 HA STANT HTIAH ¢ | SHP for—

o N o YA
o TfcdT
o fEuar s pyd Riar
o HE A
o T UGHUl HI ABUH
o TGITHI TREU
51



S depeiep] BT SUHTT off Tl g |
9. PI¢ TG AT UG
Sy B § AepyTd ve Se Fraaor &1 urufied & o 81 T Sua g

e I ddh

o AUl fored

o  Wd P WAl

o TIHBRI BIC] BT TRET
o i SMTYTRG I

o I 3

e CUDM

o  TRIHM Td YT UUd
T IS BieARIS! IR fHRar &1 1 fovar S g |
10. @RUAAR fAg=or
GRUGAR] 1 A B & T faferal srorg S Jepelt €

. TUIAMRE
o Hfedw

o IRUBIA
o HUATD

o SfRadf Wt
o IRadygd

T IS WUTIRATRIG! R AR &4 & o bl g
11. U[UTEA BT TDHIHROT

TRUTA &1 SAfaeh B & 1Y Sie I NS dedl BT UIpfae® T [AHRid giar 31 T, 39, s6d, ¥, giif onfe
DI R aRFRUfT! & AR il forar off T g | URIST ¥ Wi TieR &1 SN Sifde @e a1 # fohar S
® U1 3fod HUd ARt & SUART U SER & U H faar o e g1

12. P TG gHI HHRT ST

Sy B & B rafrst o Suarh TareHl ® sean & e wraRe vd af sriRe goTs wifid @ o Tt ]
52



W IR, U3 HT MR, Uil 3R 37 Sfass uerdf & siie o uikafdd e @d § IuanT far S g1
SN U TEY SR 9N Il & G0l § wgrdl fierd g

13. Siq fafaear va iy arfaat

wH o O3, Ffedr, Gaer Nd qur faftrs wael & nfid far o gear 3| N aifet § wa, TR, S99, dadel,
BT TUT YA TR0 A1 UTd T o1 Oahd & 3R o fafaear & 3fS gt 3

14. BT RS &1 Ra-I@a
Sfasw B 7 Ifd RepTs 3@ 3o g1 398 Y SHeR! e & o1 ghdi 8

o ST Td Ao ImEh

o fa e BT faaRon
o  Hyd gaeh miafafiar
o R

o PicATANIUH

o ®CS

o HSRU

. fam

o TP e

YIS Wit & forg Rl Yoo faviy &0 3 wg@yuf §1

15. wifde yHTORHROr

gfe fHa 3 Iare! o WA e (Certified Organic) & U H SToR & ST 918l &, A1 39 Yafdd Sifdd
yoTofteor AT SR Ufohanaft &1 urer &1 ghT |

YRA & SISR T IATE WMl & AR NPOP I1 AN PGS a1 & i vTofiaur fomar S I g |
16. ®aTy, HSRYI T4 fayue

Sfaw Idel @t FHers, uRdeH, HIRU 3R TGN 39 UHR faar o1 71fgu fs 3 IR-Sifde Iaret & gfd o
farf¥a 7 g1 Sfoa ABfoi, aafi, HesRur 3R IR Jud B e fHuml B JgdR g Ui & |
Tl et <t B |

Sfe v faera 31 ufssar



g} vd ora &1 wdiaor
BTH GieT
A $T I
Sfa® geryae
B 9% U fafadieor
WI® Fic ugTT
UUTE T4 SUfRIg GAHm
HHee/qH HrRe fmfor
PeTE T FRfard YR
yTofieRr Td fauur

foread

Vi B &1 e SRE AieHT, amHe yeu iR wipfae Y usfadl #t sues ©u F e 3
Ufeha 31 S9! IhadT W S, Iuged Bud 99, Sifdd UINd da YeeE, Sifdds die oo, $id od Tee,
oq fafaerar, HY srafRist & grderor aur i fagom w ARk w5t 31

A IATEH, UUTeH, HrRe Fufor, aoff srke, HiY arfet sk Uiefas Tareq IREUr &) Ubihd Hid UH
Wraddl, IATGH, TAIaRul- e d 3R fewrss wfdsw wid ey forar s gwar g1

Important Steps and Methods of Organic Farming

Organic farming is a systematic agricultural approach that focuses on maintaining soil health, recycling
natural resources, conserving biodiversity and reducing dependence on synthetic fertilizers and pesticides.

Successful organic farming requires proper planning and the integration of several ecological methods.
1. Selection and Assessment of Land

The first step is to select suitable agricultural land. The soil type, drainage, irrigation water, climate,
previous cropping history and possible sources of contamination should be assessed before starting

organic farming.
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2. Soil Testing

Soil should be tested before cultivation to determine its pH, organic carbon, nitrogen, phosphorus,
potassium and other essential nutrients. Based on the results, an appropriate soil fertility management plan

can be developed.

3. Use of Organic Manures and Compost

Organic farming mainly depends on natural sources of nutrients such as:

e Farmyard manure
e Compost

e Vermicompost

e Green manure

e Crop residues

e Animal manure

These materials improve soil structure, organic matter and nutrient availability.

4. Green Manuring

Green manure crops such as dhaincha and sunn hemp are grown and incorporated into the soil while they
are still green. Green manuring increases organic matter and can improve nitrogen availability and soil

structure.

5. Use of Biofertilizers

Biofertilizers contain beneficial microorganisms that help improve nutrient availability. Important examples

include:

e Rhizobium

e Azotobacter

e Azospirillum

e Phosphate Solubilizing Bacteria (PSB)

e Mycorrhiza

They can improve nutrient utilization and support plant growth.

6. Crop Rotation

Different crops are grown in a planned sequence instead of growing the same crop continuously. For example:

Cereal — Pulse — Oilseed — Vegetable
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Crop rotation helps maintain soil fertility, diversify production and disrupt the life cycles of several pests and

diseases.

7. Mixed Cropping and Intercropping

Growing two or more crops together is known as mixed cropping, while growing different crops in a planned

row arrangement is called intercropping.

These methods improve biodiversity, resource utilization and production stability.

8. Biological Pest Management

Organic farming emphasizes preventive and biological methods for pest management. These may include:

e Neem-based products

o Botanical extracts

o Biopesticides

o Beneficial insects

» Biological control agents
e Pheromone traps

e Lighttraps

e Yellow sticky traps

The objective is to manage pests while minimizing harm to beneficial organisms and the environment.

9. Weed Management

Weeds can be controlled through non-chemical methods such as:

e Hand weeding

e Mechanical weeding
e Mulching

o Crop rotation

o Cover crops

e Intercropping

e Proper plant spacing

These methods reduce weed competition without relying on synthetic herbicides.

10. Mulching
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Mulching involves covering the soil surface around crops with dry grass, leaves, crop residues or other
suitable organic materials.

Benefits of mulching:

o Conserves soil moisture

e Suppresses weeds

e Moderates soil temperature
e Adds organic matter

e Reduces soil erosion

11. Biological Disease Management

Plant diseases can be managed through healthy seed, resistant varieties, crop rotation, field sanitation and
biological control agents. Trichoderma and other beneficial microorganisms can be useful in managing

certain soil-borne diseases.

12. Water Conservation and Management

Efficient water management is essential in organic farming. Important methods include:

e Rainwater harvesting

e Farm ponds

e Mulching

e Drip irrigation

e Proper irrigation scheduling

e Soil moisture conservation

These practices help reduce water wastage and improve water-use efficiency.

13. Integration of Livestock

Livestock such as cattle, buffaloes, goats, sheep and poultry can be integrated with crop production. Animal
manure can be converted into compost and organic fertilizers, while suitable crop residues can be used as

animal feed.

This creates an efficient nutrient-recycling system.

14. Recycling of Farm Wastes

Crop residues, leaves, weeds, animal dung and other biodegradable materials can be converted into compost or

vermicompost and returned to the soil.
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This helps reduce waste and promotes nutrient recycling within the farm.

15. Conservation of Biodiversity

Different crops, trees, flowering plants and beneficial organisms should be encouraged on the farm.

Biodiversity helps maintain ecological balance and provides natural protection against some pests.

16. Proper Harvesting and Storage

Organic products should be harvested carefully and stored separately from non-organic products. Storage

areas should be clean and protected from contamination by chemicals or other materials.

17. Record Keeping and Certification

Farmers intending to sell products as certified organic should maintain proper records of seeds, inputs, crop

activities, pest management, harvesting, production and sales.

Depending on the applicable system and market, organic production in India may be certified through systems
such as NPOP or PGS.

Major Methods of Organic Farming

S. No. | Method Main Purpose
1 Composting Preparation of organic manure
2 Vermicomposting Production of nutrient-rich manure
3 Green manuring Improvement of soil fertility
4 Biofertilizers Improving nutrient availability
5 Crop rotation Maintaining soil health and pest management
6 Mixed cropping Increasing diversity and production stability
7 Intercropping Better utilization of farm resources
8 Mulching Moisture conservation and weed suppression
9 Biological pest control Natural pest management
10 Biological disease control Management of plant diseases
11 | Water conservation Efficient use of water
12 | Agroforestry Biodiversity and additional farm products
13 Livestock integration Nutrient recycling
14 Farm-waste recycling Conversion of waste into useful inputs
15 Biodiversity conservation Maintaining ecological balance
Conclusion
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The important steps and methods of organic farming are based on soil health management, organic nutrient
management, crop diversification, biological pest and disease control, water conservation and recycling
of farm wastes. These practices work best when they are integrated into a complete farming system.

Proper planning, scientific knowledge, regular monitoring and efficient use of locally available resources are
essential for developing a productive, sustainable, economically viable and environmentally friendly

organic farm.
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Pure Organic Farming and Integrated Farming System

(Combination of Organic and Inorganic Farming)

Organic farming and integrated farming systems are two approaches to sustainable agricultural production.
Pure organic farming relies mainly on natural inputs and ecological processes, whereas an integrated
farming system combines organic sources with carefully managed inorganic inputs to maintain productivity,

profitability and soil health.
1. Pure Organic Farming
Meaning

Pure organic farming is a farming system in which crop production is carried out using organic manures,
compost, biofertilizers, biological pest-control methods and other naturally derived inputs, while
avoiding synthetic chemical fertilizers, pesticides and herbicides as far as required by the applicable organic

standards.

The main objective is to maintain the natural fertility of soil and establish a sustainable relationship between

soil, plants, animals and microorganisms.
Major Components

1. Organic manures — Farmyard manure, compost, vermicompost and poultry manure.
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Green manuring — Use of crops such as dhaincha and sunn hemp to improve soil fertility.
Biofertilizers — Rhizobium, Azotobacter, Azospirillum, PSB and mycorrhiza.

Crop rotation — Growing different crops in a planned sequence.

Mixed and intercropping — Combining different crops to increase biodiversity.

Biological pest control — Use of beneficial organisms, neem-based products and biopesticides.
Mechanical weed management — Hand weeding, mulching and mechanical cultivation.

Farm-waste recycling — Conversion of crop residues and animal wastes into compost.

© © N o g bk~ N

Livestock integration — Use of animal manure as a nutrient source.

10. Natural resource conservation — Conservation of soil, water and biodiversity.

Advantages

e Improves soil health and organic matter.

e Reduces dependence on synthetic chemicals.
e Promotes biodiversity.

o Helps reduce soil and water pollution.

o Encourages recycling of farm wastes.

e Supports long-term sustainability.

e Can provide premium market opportunities where certified organic markets are available.

Limitations

e Production may be lower during the transition period or in some farming conditions.
e Requires considerable labour and management.

e Organic inputs may not always be available in sufficient quantities.

o Pest and disease management can be challenging.

o Certification and record keeping may require additional effort.

e Organic products may require specialized marketing channels.

2. Integrated Farming System

Combination of Organic and Inorganic Farming

Meaning

An Integrated Farming System (IFS) is an approach in which different agricultural enterprises and
management practices are combined to make efficient use of farm resources. When organic and inorganic

nutrient sources are used together, it may be described as an integrated nutrient management approach.

In this system, organic inputs such as compost, farmyard manure and biofertilizers are combined with
inorganic fertilizers in appropriate quantities, based on soil and crop requirements.
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The objective is not simply to maximize fertilizer use, but to achieve balanced plant nutrition, sustainable

soil fertility, good productivity and economic returns.

Major Components

1. Organic Manures

Farmyard manure, compost, vermicompost and green manure improve soil organic matter and nutrient

availability.

2. Inorganic Fertilizers

Mineral fertilizers such as nitrogenous, phosphatic and potassic fertilizers may be used where required and
according to soil-test-based recommendations.

3. Biofertilizers

Beneficial microorganisms such as Rhizobium, Azotobacter, PSB and mycorrhiza can supplement nutrient

management.

4. Crop Rotation

Different crops, particularly cereals and legumes, are grown in rotation to improve nutrient cycling and reduce

pest and disease pressure.

5. Integrated Pest Management

Biological, cultural, mechanical and, where necessary and legally permitted, chemical methods are combined

to manage pests effectively while minimizing environmental impact.

6. Livestock Integration

Livestock provides manure and other useful resources, while crop residues can be utilized as animal feed

where appropriate.

7. Recycling of Farm Wastes

Crop residues, animal manure and other biodegradable materials are recycled through composting,

vermicomposting or other suitable processes.

3. Difference between Pure Organic Farming and Integrated Farming

Basis Pure Organic Farming Integrated Farming System
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Main principle | Natural and organic production

Integration of different farm enterprises and

inputs

. Organic  inputs and  permitted o o ] N

Fertilizers L Organic inputs + appropriate inorganic fertilizers
biological inputs

Pest Mainly  biological, cultural and | Integrated biological, cultural, mechanical and
management mechanical methods necessary chemical methods

) . Compost, manure, green manure, | Organic inputs supplemented by mineral nutrients
Soil fertility

biofertilizers

as required

Crop production | Emphasis on ecological processes

Emphasis on productivity, efficiency and

sustainability

Chemical Not used in certified organic ) )

. ] May be used according to recommendations
fertilizers production
Chemical Restricted/prohibited according to | May be used when necessary under appropriate
pesticides organic standards management

Certification Required for certified organic claims

Generally not an organic certification system

Nutrient . i ) )
] Very high emphasis High emphasis
recycling
Requires strong ecological | Requires balanced integration of several
Management
management approaches

4. Example of an Integrated Farming System

A small farm can combine;:

Crop Production

!

Crop residues

!

Livestock feed / Composting

!

Animal manure

!

Compost + Biofertilizers

l

Soil fertility improvement

!

Organic manure + Soil-test-based inorganic fertilizers

!

Crop production
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Along with this, crop rotation, biological pest management, irrigation management and recycling of

farm wastes can be practiced.

5. Importance of the Integrated Approach

The integrated approach can provide several benefits:

Better nutrient management.

o Improved soil fertility.

o More efficient use of farm resources.

e Recycling of agricultural wastes.

e Reduction in unnecessary use of chemical fertilizers.
e Improved productivity and farm income.

o Diversification of farm activities.

o Better management of production risks.

e Conservation of soil and water resources.
Conclusion

Pure organic farming is based primarily on natural ecological processes and approved organic inputs, with
synthetic fertilizers and pesticides excluded according to organic standards. An integrated farming system
combining organic and inorganic inputs aims to use different resources and production practices in a

balanced manner to maintain productivity, soil health and economic sustainability.

Therefore, the choice between the two systems depends on soil condition, climate, crop requirements,
availability of organic resources, farmer objectives, market demand and applicable standards. For
certified organic production, only inputs and practices permitted under the relevant organic standard should be

used.
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UNIT-2

Plant nutrients: Essential plant nutrients, their role in plant growth and development, Nutrient
uptake and utilization by plant. Nutrient management in organic farming: Balanced nutrients supply
for organic farming system using nutrients from organic sources. Preparation, nutrient content and
methods of use of following- FYM/Rural compost, mulching, city compost, oil cakes, animal wastes,

vermicomposts, vermiwash, jeevamrit, beejamrit, green manures, biofertilizers.

Essential Plant Nutrients and Their Role in Plant Growth and Development

Plants require various essential nutrients for their growth, development, photosynthesis, reproduction, and
completion of their life cycle. These nutrients are involved in cell formation, enzyme activity, energy

production, protein synthesis, root and shoot development, flowering, fruit formation, and seed development.

Essential plant nutrients are broadly classified into macronutrients and micronutrients according to the

quantity required by plants.

1. Macronutrients

Macronutrients are required by plants in relatively large amounts.
A. Primary Macronutrients

1. Nitrogen (N)

Nitrogen is one of the most important nutrients for vegetative growth. It is a major component of amino acids,

proteins, nucleic acids and chlorophyill.
Role:

e Promotes leaf and stem growth.

o Essential for chlorophyll formation.
e Supports photosynthesis.

e Helps in protein synthesis.

e Promotes healthy vegetative growth.
Deficiency: Older leaves generally become yellow and plant growth is reduced.
2. Phosphorus (P)

Phosphorus is essential for energy transfer and reproductive development.
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Role:

e Promotes root development.

e Supports flowering and fruit formation.

e Important for seed development.

e Plays a major role in energy transfer through ATP.

e Supports early plant growth.

Deficiency: Plant growth becomes slow and root development may be poor.

3. Potassium (K)

Potassium activates many enzymes and plays an important role in maintaining water balance within plants.

Role:

e Regulates water balance.

e Activates enzymes.

e Supports photosynthesis.

e Improves drought and disease tolerance.

o Contributes to stronger stems.

Deficiency: Yellowing and scorching may develop along the margins of older leaves.

B. Secondary Macronutrients

4. Calcium (Ca)

Calcium is important for the structure of cell walls and cell membranes.

Role:

e Helps in cell wall formation.
e Supports cell division and cell growth.
e Promotes root and young tissue development.

e Provides structural strength to plants.

Deficiency: Young leaves may become distorted and growing points and roots may be affected.

5. Magnesium (Mg)

Magnesium is the central element of the chlorophyll molecule and is therefore essential for photosynthesis.
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Role:

o Essential for photosynthesis.
o Required for chlorophyll formation.
o Activates several enzymes.

e  Supports phosphorus utilization.
Deficiency: Interveinal chlorosis generally develops on older leaves.
6. Sulphur (S)
Sulphur is a component of several essential amino acids and proteins.
Role:

e Supports protein synthesis.
e Involved in enzyme activity.
o Contributes to chlorophyll formation.

o Important for oil synthesis in oilseed crops.

Deficiency: Young leaves may become pale or yellow and plant growth may be reduced.

2. Micronutrients

Micronutrients are required in very small quantities, but they are essential for normal plant growth and

development.
7. Iron (Fe)
Role:

e Involved in chlorophyll formation.
e Important for photosynthesis.
o Participates in electron transport.

e Required for several enzyme systems.
Deficiency: Young leaves commonly develop interveinal chlorosis.
8. Manganese (Mn)
Role:

e Important for photosynthesis.
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e Activates several enzymes.

o Contributes to nitrogen and carbohydrate metabolism.
Deficiency: Leaves may develop chlorosis and small necrotic spots.
9. Zinc (Zn)

Role:

o Helps regulate plant growth.

e Involved in enzyme activity.

o Contributes to protein and carbohydrate metabolism.

e Important for the synthesis and functioning of plant growth regulators.

Deficiency: Stunted growth and shortened internodes may occur.
10. Copper (Cu)
Role:

e Supports photosynthesis.
e Important in respiration.
e Activates several enzymes.

e Contributes to reproductive growth.
Deficiency: Young leaves may become distorted and plant growth may be reduced.
11. Boron (B)
Role:

e Important for cell wall formation.
e Supports cell division and growth.
e Promotes pollen germination.

e Important for flowering, fruit and seed development.
Deficiency: Growing points and reproductive organs may be affected.
12. Molybdenum (Mo)

Role:

o Essential for nitrogen metabolism.
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e Helps in nitrate utilization.

e Important for biological nitrogen fixation in legumes.

Deficiency: Leaves may become yellow and nitrogen utilization may be impaired.

13. Chlorine (CI)

Role:

o Participates in photosynthesis.
e Helps maintain cellular water and ionic balance.

e Supports certain physiological processes.

Deficiency: Deficiency is relatively uncommon under normal agricultural conditions.

14. Nickel (Ni)

Role:

o Essential for urease enzyme activity.
e Important in nitrogen metabolism.

o Contributes to normal seed development and maturation.

Deficiency: Nitrogen metabolism may be disturbed and abnormal plant growth may occur.

3. Overall Role of Nutrients in Plant Growth and Development

Essential nutrients collectively influence almost every major physiological process in plants.

1. Cell Formation and Development

Nitrogen, calcium, phosphorus and other nutrients contribute to cell formation, division and development.

2. Photosynthesis

Magnesium, nitrogen, iron, manganese and chlorine play important roles in photosynthesis and chlorophyll-

related processes.

3. Energy Production and Transfer

Phosphorus is particularly important for the storage and transfer of energy through ATP.

4. Protein Synthesis
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Nitrogen and sulphur are essential for the formation of amino acids and proteins.

5. Root Development

Phosphorus, calcium and other nutrients contribute to the development of a strong and healthy root system.

6. Flower, Fruit and Seed Formation

Phosphorus, potassium, boron and zinc are particularly important for reproductive growth, flowering, fruit

development and seed formation.

7. Stress and Disease Tolerance

Adequate potassium, calcium, zinc and other nutrients help plants tolerate drought, diseases and other
environmental stresses.

Summary Table

Nutrient Major Role in Plant Growth and Development

N — Nitrogen Vegetative growth, protein and chlorophyll formation

P — Phosphorus Root development, flowering, fruit, seed formation and energy transfer
K — Potassium Water balance, enzyme activity and stress tolerance

Ca - Calcium Cell wall formation and cell division

Mg — Magnesium Chlorophyll and photosynthesis

S — Sulphur Amino acid and protein synthesis

Fe —Iron Chlorophyll-related processes and electron transport

Mn — Manganese Photosynthesis and enzyme activation

Zn - Zinc Growth regulation and enzyme activity

Cu — Copper Photosynthesis, respiration and enzyme activity

B — Boron Cell wall development, pollen germination and seed formation
Mo — Molybdenum Nitrogen metabolism and nitrogen fixation

Cl - Chlorine Photosynthesis and water balance

Ni — Nickel Urease activity and nitrogen metabolism

Conclusion

Essential plant nutrients are fundamental for plant growth, development, photosynthesis, root formation,
flowering, fruiting, seed production and reproduction. Each nutrient performs specific physiological and

biochemical functions, and deficiency of any essential nutrient can adversely affect normal plant growth.
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Therefore, balanced nutrient management is essential for obtaining healthy and productive crops. In organic
farming, special emphasis is placed on compost, farmyard manure, vermicompost, green manure,
biofertilizers, crop residues and nutrient recycling to maintain soil fertility and provide essential nutrients to

plants.

For sustainable agriculture, nutrients should be supplied in balanced quantities according to crop
requirements and soil conditions. In organic farming, particular emphasis is placed on organic manures,
biofertilizers, green manuring, crop rotation and nutrient recycling to maintain long-term soil fertility and

plant productivity.
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Nutrient Uptake and Utilization by Plants

Plants require essential nutrients for their growth, development, photosynthesis, reproduction, and completion
of their life cycle. Nutrient uptake refers to the absorption of nutrients by plant roots or, in some cases, by
leaves, while nutrient utilization refers to the movement, transformation and use of these nutrients within the

plant for various physiological and biochemical processes.
1. Nutrient Uptake

Nutrient uptake is the process by which plants absorb essential nutrients from the soil solution, atmosphere

or applied nutrient sources.
A. Root Uptake
Roots are the principal organs responsible for the absorption of mineral nutrients from the soil.

Nutrients occur in the soil in different forms:

Dissolved ions in the soil solution

Exchangeable nutrients attached to soil particles

Organic forms

Mineral forms

Plant roots mainly absorb nutrients in their available ionic forms.

Examples:

Nitrogen — NOs~ and NH4*

¢ Phosphorus — mainly H.PO+ and HPO+*-
¢ Potassium — K*

¢ Calcium — Ca*

e Magnesium — Mg*

e Sulphur — mainly SO4*

85



2. Mechanisms of Nutrient Uptake

1. Passive Uptake

Passive uptake occurs mainly when nutrients move toward the roots along with the flow of water. It is closely

associated with transpiration.

2. Active Uptake

In active uptake, plants use metabolic energy to absorb ions, particularly when nutrient concentration inside

the root is higher than that outside the root.

3. Root Interception

As roots grow through the soil, they come into direct contact with nutrient-containing soil particles and soil

solution. This process is called root interception.

4. Mass Flow

Nutrients move toward plant roots along with water as water is absorbed and transpired by the plant. Nitrogen,

calcium, magnesium and sulphur are commonly supplied significantly through mass flow.

5. Diffusion

Some nutrients move from areas of higher concentration in the soil toward areas of lower concentration near

the root surface.

Phosphorus and potassium are important examples where diffusion can contribute significantly to nutrient

supply.

3. Role of Root System in Nutrient Uptake

The efficiency of nutrient uptake depends greatly on the development and activity of the root system.

Root hairs

Root hairs greatly increase the surface area of roots and help absorb water and nutrients from the

surrounding soil.

Mycorrhiza
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Mycorrhizal fungi form beneficial associations with plant roots. They can extend the effective absorbing area
of roots and improve the uptake of nutrients, particularly phosphorus, as well as water and some

micronutrients.

Soil microorganisms

Beneficial microorganisms participate in nutrient cycling and convert nutrients from unavailable forms into
forms that plants can absorb.

4. Factors Affecting Nutrient Uptake

Several factors influence nutrient absorption by plants.

1. Soil pH

Soil pH strongly affects the availability of nutrients. Extremely acidic or alkaline soils may reduce the
availability of certain nutrients.

2. Soil Moisture

Adequate soil moisture facilitates nutrient movement and absorption. Excessive water may reduce oxygen

availability around roots.

3. Soil Temperature

Suitable temperature supports root activity and microbial processes involved in nutrient availability.

4. Root Growth

A well-developed root system generally has greater capacity to explore soil and absorb nutrients.

5. Nutrient Concentration

Both deficiency and excessive nutrient concentrations can adversely affect nutrient uptake.

6. Nutrient Interaction

One nutrient can influence the uptake of another. For example, excessive amounts of one nutrient may

interfere with the absorption of another.

7. Organic Matter

Organic matter improves soil structure, microbial activity and nutrient availability.
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5. Nutrient Utilization by Plants

After absorption, nutrients are transported through the plant and utilized in different physiological and
biochemical processes.

Nutrients are transported mainly through:

e Xylem — primarily transports water and mineral nutrients from roots toward shoots.
e Phloem - transports photosynthetic products and also redistributes several nutrients and organic

compounds to growing tissues.

6. Major Functions of Nutrient Utilization

Nitrogen

Nitrogen is used for:

e  Protein synthesis

e Chlorophyll formation
e Enzyme production

e Nucleic acid synthesis

e Vegetative growth

Phosphorus

Phosphorus is utilized in:

e ATP and energy transfer
e Nucleic acids

e Membrane phospholipids
e Root development

e Flowering and seed formation

Potassium

Potassium is involved in:

e Enzyme activation
e Stomatal regulation
e Water balance

e Photosynthesis

e Stress tolerance
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Calcium

Calcium is utilized in:

Cell wall formation

Cell membrane stability
Cell division

Cell signalling

Growth of roots and shoots

Magnesium

Magnesium is essential for:

Chlorophyll formation
Photosynthesis
Enzyme activation

Energy metabolism

Sulphur

Sulphur is used in:

Amino acid synthesis
Protein formation

Enzyme activity

e QOil and secondary metabolite formation

7. Utilization of Micronutrients

Micronutrients are required in very small quantities but perform essential functions.

Nutrient Major Utilization

Iron (Fe) Electron transport, chlorophyll-related processes and enzymes
Manganese (Mn) Photosynthesis and enzyme activation

Zinc (Zn) Enzyme activity and growth regulation

Copper (Cu) Photosynthesis, respiration and enzymes

Boron (B) Cell wall formation, pollen germination and reproductive growth
Molybdenum (Mo) Nitrogen metabolism and nitrate reduction

Chlorine (ClI) Photosynthesis and osmotic balance

Nickel (Ni) Urease activity and nitrogen metabolism
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8. Nutrient Mobility in Plants

Nutrients differ in their ability to move from older tissues to younger tissues.

Mobile nutrients

Nitrogen, phosphorus, potassium and magnesium are relatively mobile in plants.

When these nutrients become deficient, symptoms often appear first on older leaves, because nutrients can be

redistributed to young growing tissues.

Less mobile nutrients

Calcium and boron are relatively less mobile in plants.

Their deficiency symptoms therefore commonly appear first in young leaves and growing points.

9. Nutrient Use Efficiency

Nutrient Use Efficiency (NUE) refers broadly to how effectively a plant or cropping system takes up and

uses available nutrients to produce biomass or yield.

Nutrient-use efficiency can be improved through:

e Soil testing

o Balanced fertilization

o Proper fertilizer timing

o Appropriate application methods
o Crop rotation

e Organic matter management

e Use of biofertilizers

e Improved irrigation management
e Maintaining healthy root systems

e Reducing nutrient losses

10. Nutrient Uptake and Utilization in Organic Farming

Organic farming emphasizes nutrient cycling and biological processes rather than dependence on soluble

synthetic fertilizers.

Important practices include:
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1. Compost and Farmyard Manure

They supply nutrients gradually and improve soil organic matter.

2. Vermicompost

Vermicompost provides nutrients and supports beneficial microbial activity.

3. Green Manuring

Green manure crops contribute organic matter and nutrients to the soil.

4. Biofertilizers

Microorganisms such as Rhizobium, Azotobacter, phosphate-solubilizing microorganisms and

mycorrhiza can improve nutrient availability.

5. Crop Rotation

Including legumes in crop rotations can improve nitrogen cycling and overall soil fertility.

6. Recycling of Crop Residues

Returning crop residues to the soil helps conserve and recycle nutrients.

Nutrient Uptake and Utilization Process

Nutrients in Soil

1
Dissolution / Mineralization
1
Movement toward Roots
!
Root Hair Absorption
!
Active or Passive Uptake
!
Xylem Transport
!
Distribution to Plant Tissues
!

Biochemical and Physiological Utilization
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!

Growth, Flowering, Fruiting and Seed Formation
Conclusion

Nutrient uptake and utilization are essential processes for healthy plant growth and crop production. Plants
absorb nutrients mainly through their roots in available ionic forms. Nutrient absorption is influenced by soil
pH, moisture, temperature, root development, microorganisms, organic matter and nutrient

interactions.

After uptake, nutrients are transported and utilized in processes such as photosynthesis, protein synthesis,
energy transfer, cell division, root development, flowering and seed formation. Efficient nutrient
management therefore requires maintaining healthy soil, balanced nutrient availability, active roots and
effective nutrient recycling. In organic farming, compost, farmyard manure, green manure, biofertilizers, crop
rotation and residue recycling play an important role in maintaining nutrient availability and improving

nutrient-use efficiency.
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Nutrient management in organic farming refers to the planned management of soil nutrients through
natural, biological and organic sources to maintain soil fertility, provide essential nutrients to crops, improve
nutrient-use efficiency and sustain agricultural productivity without excessive dependence on synthetic

chemical fertilizers.

In organic farming, nutrient management is based on the principle of “feed the soil to feed the plant.” The
emphasis is placed on improving soil organic matter, encouraging beneficial microorganisms, recycling farm

wastes and maintaining a balanced nutrient cycle.

1. Objectives of Nutrient Management
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The major objectives are:

To maintain and improve soil fertility.

To provide essential nutrients to crops in adequate quantities.
To maintain soil organic matter.

To improve nutrient availability and uptake.

To promote beneficial microbial activity.

To recycle nutrients within the farm.

To reduce nutrient losses through leaching, runoff and erosion.

To maintain long-term soil productivity.

© © N o g bk~ w N PE

To reduce dependence on external inputs.

10. To produce healthy crops in an environmentally sustainable manner.

2. Major Sources of Nutrients in Organic Farming

A. Farmyard Manure (FY M)

Farmyard manure is prepared mainly from animal dung, urine, bedding material and other farm residues.

Importance:

e Adds organic matter.

e Supplies several plant nutrients.
e Improves soil structure.

e Increases microbial activity.

e Improves water-holding capacity.

B. Compost

Compost is produced by the controlled decomposition of crop residues, leaves, weeds and other

biodegradable materials.

Benefits:

e Recycles farm waste.

e Adds organic matter.

e Improves soil structure.

e Gradually releases nutrients.

e Supports soil microbial activity.

C. Vermicompost
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Vermicompost is produced through the activity of earthworms and microorganisms on organic wastes.

It is a valuable organic amendment containing plant nutrients in relatively available forms and can improve

soil biological activity.

D. Green Manuring

Green manure crops such as dhaincha and sunn hemp are grown and incorporated into the soil.
Benefits:

e Adds organic matter.

o Contributes nitrogen.

e Improves soil structure.

e Enhances microbial activity.

e Helps improve nutrient cycling.

3. Biofertilizers
Biofertilizers contain beneficial microorganisms that improve nutrient availability to plants.
Important examples include:

e Rhizobium — nitrogen fixation in legumes.

o Azotobacter — free-living nitrogen fixation.

e Azospirillum — associated nitrogen fixation.

e Phosphate-solubilizing microorganisms (PSM/PSB) — improve phosphorus availability.

e Mycorrhiza — improves nutrient and water acquisition, particularly phosphorus.

Biofertilizers should be used according to crop requirements and recommended application methods.

4. Crop Rotation

Crop rotation is an important nutrient-management practice.
For example:

Cereal — Legume — Qilseed — Vegetable

Including legumes in the crop rotation can contribute to biological nitrogen fixation and improve nutrient

cycling.
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Benefits:

o Maintains soil fertility.

e Improves nutrient-use efficiency.
e Reduces nutrient depletion.

e Helps manage pests and diseases.

e Improves soil biological activity.

5. Mixed Cropping and Intercropping

Growing different crops together can improve the utilization of soil nutrients, water, sunlight and space.

Legume-based intercropping systems can be particularly useful because legumes can contribute to nitrogen

cycling.

6. Recycling of Crop Residues

Crop residues such as:

e Straw
e Leaves
e Stems
e Roots

e Vegetable wastes

can be incorporated into the soil or converted into compost.

This helps return nutrients to the soil and reduces nutrient losses from the farm.

7. Use of Animal Manure

Livestock manure is an important source of organic nutrients.

A well-managed manure system can help recycle nutrients from livestock production back to crop fields.

However, manure should be properly composted or managed and applied at appropriate rates to minimize

nutrient losses and environmental problems.

8. Soil Testing

Soil testing is an important part of scientific nutrient management.
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It helps determine:

e Soil pH

e Organic carbon

e Available nitrogen

e Auvailable phosphorus
e Available potassium
e Secondary nutrients

e Micronutrient status

Based on soil-test results, appropriate nutrient-management practices can be planned.

9. Maintenance of Soil Organic Matter

Maintaining adequate organic matter is central to organic farming.

Organic matter can be increased through:

e Compost

e Farmyard manure
e Green manure

e Crop residues

e Cover crops

e Vermicompost

Higher soil organic matter generally improves soil structure, water retention, microbial activity and

nutrient cycling.

10. Nutrient Recycling

Organic farming aims to establish a closed nutrient cycle.

Nutrient Recycling Cycle

Crop production

!

Crop residues + animal wastes
}

Composting / decomposition

}
Organic manure
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Soil microorganisms

!

Nutrient mineralization

!

Plant nutrient uptake

!

Crop growth and production

!

Crop residues

This cycle helps conserve nutrients within the farming system.

11. Management of Soil pH
Soil pH strongly influences nutrient availability.

Appropriate soil amendments may be used where permitted under the applicable organic standards to correct
severe acidity or alkalinity.

Maintaining suitable pH improves the availability of several essential nutrients and supports beneficial

microbial activity.

12. Water Management and Nutrient Conservation
Poor irrigation management can cause nutrient losses through leaching and runoff.
Therefore, organic farms should use:

o Efficient irrigation methods
e Mulching

o Rainwater harvesting

e Proper drainage

o Soil moisture conservation

e lrrigation according to crop requirements

These practices help conserve both water and nutrients.

13. Mulching

Organic materials such as straw, dry leaves, grass and crop residues can be used as mulch.
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Benefits:

e Reduces nutrient losses.

o Conserves soil moisture.

o Controls weeds.

e Reduces soil erosion.

e Adds organic matter after decomposition.

e Moderates soil temperature.

14. Integrated Use of Nutrient Sources

Organic nutrient management should not depend on a single input. A combination of compost, farmyard
manure, green manure, biofertilizers, crop rotation, crop residues and other permitted organic nutrient

sources provides a more balanced nutrient supply.

The nutrient requirement should be assessed according to:

e Crop

o Soil condition

e Previous crop

o Expected yield

e Nutrient removal

o Local availability of organic resources

15. Nutrient Loss Management

Nutrient losses should be minimized through:

e Proper composting.

e Avoiding excessive manure application.
e Preventing soil erosion.

e Maintaining soil cover.

e Using suitable irrigation.

e Avoiding unnecessary tillage.

e Using cover crops.

e Recycling crop residues.

16. Nutrient Management Plan for an Organic Farm

A practical nutrient-management programme can follow these steps:
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Step 1: Soil testing

Step 2: Assess crop nutrient requirements

Step 3: Prepare nutrient budget

Step 4: Apply compost/FYM/vermicompost

Step 5: Include green manure and legumes

Step 6: Apply suitable biofertilizers

Step 7: Recycle crop residues

Step 8: Maintain soil moisture and organic matter

Step 9: Monitor crop growth and nutrient status

}
Step 10: Modify the nutrient plan for the next season

17. Advantages of Nutrient Management in Organic Farming

Effective nutrient management provides several benefits:

e Improves soil fertility.

e Increases soil organic matter.

e Improves soil structure.

o Enhances beneficial microbial activity.
e Improves nutrient availability.

o Promotes healthy root growth.
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e Improves water-holding capacity.

e Reduces soil erosion.

e Encourages nutrient recycling.

e Supports sustainable crop production.

o Reduces dependence on external synthetic inputs.

Conclusion

Nutrient management is one of the most important components of organic farming. It is based on building soil
fertility, recycling nutrients and maintaining biological activity rather than simply supplying nutrients

directly to crops.

The effective use of farmyard manure, compost, vermicompost, green manure, biofertilizers, crop
rotation, legume cultivation, crop-residue recycling, mulching and soil testing helps maintain a balanced

nutrient cycle.

A successful organic nutrient-management system should be planned according to soil conditions and crop
requirements, with continuous monitoring and recycling of available farm resources. This approach helps
maintain long-term soil fertility, improve nutrient-use efficiency and support sustainable agricultural

production.
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Balanced Nutrient Supply for Organic Farming System Using Nutrients from

Organic Sources

Balanced nutrient supply in an organic farming system means providing crops with all essential nutrients in
adequate quantities and at appropriate stages of crop growth by using organic, biological and naturally
permitted sources. The objective is not merely to avoid synthetic fertilizers but to maintain soil fertility,

improve soil biological activity, recycle nutrients and ensure sustainable crop production.

The basic principle of organic nutrient management is “feed the soil to feed the plant.” Organic farming
therefore emphasizes building soil organic matter, encouraging beneficial microorganisms, recycling farm

wastes and maintaining a balanced nutrient cycle.
1. Need for Balanced Nutrient Supply

Plants require essential nutrients such as nitrogen (N), phosphorus (P), potassium (K), calcium (Ca),

magnesium (Mg), sulphur (S) and micronutrients such as iron, zinc, boron, copper and manganese.

Deficiency of any essential nutrient can adversely affect plant growth, flowering, fruiting and seed production.

Therefore, different organic nutrient sources should be combined to provide a more balanced supply.
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2. Organic Sources of Plant Nutrients

1. Farmyard Manure (FYM)

Farmyard manure is an important source of nitrogen, phosphorus, potassium and other nutrients.

Benefits:

e Increases soil organic matter.

e Provides nutrients gradually.

e Improves soil structure.

e Increases water-holding capacity.

e Promotes microbial activity.

2. Compost

Compost prepared from crop residues, leaves, weeds and other biodegradable materials is an important source

of organic nutrients.

It gradually releases nutrients and improves soil structure and microbial activity.

3. Vermicompost

Vermicompost is produced through the decomposition of organic materials by earthworms and

microorganisms.

It supplies a range of nutrients and helps improve soil biological properties.

4, Green Manure

Green manure crops such as dhaincha and sunn hemp are grown and incorporated into the soil.

Benefits:

e Adds organic matter.

o Contributes to nitrogen cycling.
e Improves soil structure.

e Enhances microbial activity.

e Supports nutrient cycling.

5. Crop Residues
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Straw, leaves, stems and roots can be returned to the field. This helps recycle nutrients and reduces nutrient

losses from the farming system.

3. Balanced Supply of Nitrogen

Important organic sources of nitrogen include:

e Leguminous crops
e Green manure

e Farmyard manure
e Compost

e Vermicompost

o Biofertilizers such as Rhizobium, Azotobacter and Azospirillum

Leguminous crops are particularly important because biological nitrogen fixation contributes to the nitrogen

cycle.

4. Supply of Phosphorus

Phosphorus availability can be improved through:

e Compost

e Farmyard manure

e Vermicompost

e Phosphate-solubilizing microorganisms
e Mycorrhiza

e Naturally occurring mineral sources permitted under applicable organic standards

Phosphate-solubilizing microorganisms help convert relatively unavailable forms of phosphorus into forms

that are more accessible to plants.

5. Supply of Potassium

Organic sources of potassium include:

o Crop residues

e Compost

e Farmyard manure
e Vermicompost

e Naturally occurring mineral sources permitted under applicable organic standards
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Returning crop residues to the soil can be particularly useful for recycling potassium.

6. Supply of Micronutrients

Micronutrients can be supplied through:

o Compost

e Farmyard manure
e Vermicompost

o Crop residues

e Green manure

e Organic matter

e Permitted natural mineral sources

Soil testing should be used to identify nutrient deficiencies and guide appropriate management.

7. Role of Biofertilizers

Biofertilizers play an important role in improving nutrient availability.

Biofertilizer Major Function

Rhizobium Nitrogen fixation in legumes
Azotobacter Biological nitrogen fixation
Azospirillum Associative nitrogen fixation
PSB/PSM Improves phosphorus availability
Mycorrhiza Helps phosphorus and water uptake

8. Crop Rotation for Balanced Nutrition

Crop rotation is an important practice for maintaining soil fertility.

Example:

Cereal — Legume — Qilseed — Vegetable

Including legumes in a crop rotation contributes to nitrogen cycling and helps reduce continuous depletion of

particular nutrients.
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9. Mixed Cropping and Intercropping

Growing different crops together can improve the use of nutrients, water, sunlight and available growing
space.

Examples include:

e Wheat + gram
e Maize + cowpea

o Pearl millet + pigeon pea

Legume-based cropping systems can contribute to nitrogen cycling and improve resource-use efficiency.

10. Nutrient Recycling

Organic farming aims to recycle nutrients within the farm.

Nutrient Recycling Cycle

Crop residues

1
Animal feed/bedding

!

Animal manure

!

Composting/decomposition

!

Organic manure

}
Soil
}
Crop uptake

l

Crop production

l

Crop residues

This cycle helps conserve nutrients and reduce dependence on external inputs.
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11. Nutrient Budgeting

Preparing a nutrient budget is useful for maintaining balanced nutrient supply.

Nutrient Inputs

e Farmyard manure
e Compost

e Green manure

o Biofertilizers

e Crop residues

e Leguminous crops

e Permitted natural nutrient sources

Nutrient Outputs

e Harvested crop

e Crop residues removed from the field

e Animal feed

o Potential losses through erosion, runoff and leaching

Nutrient budgeting helps determine whether nutrients are being adequately replaced or whether the farming
system is gradually depleting soil fertility.

12. Importance of Soil Testing

Soil testing is essential for scientific nutrient management.

It helps determine:

e Soil pH

e Organic carbon

e Available nitrogen

e Auvailable phosphorus
e Available potassium
e Secondary nutrients

e Micronutrients

Based on soil-test results, appropriate organic nutrient sources and management practices can be selected.
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13. Principles of Balanced Nutrient Supply

The following principles should be followed:

Use soil-test-based nutrient management.
Combine different organic nutrient sources.

Include legumes in crop rotations.

Recycle crop residues.

Use compost and farmyard manure properly.
Apply appropriate biofertilizers.

Use green manure and cover crops.

Maintain adequate soil organic matter.

© © N o g &~ w D

Minimize nutrient losses.
10. Prepare and monitor a nutrient budget.
11. Match nutrient supply with crop requirements.

12. Maintain long-term soil fertility.

14. Model of Balanced Nutrient Supply

Soil Testing
!
Assessment of Crop Nutrient Requirements
1
Nutrient Budgeting
1
Farmyard Manure + Compost + Vermicompost
1
Green Manure + Leguminous Crops
!
Biofertilizers
!
Crop Residue Recycling
!
Maintenance of Soil Organic Matter
!
Nutrient Uptake by Plants
!
Crop Growth and Production
!

Recycling of Crop Residues

121



Conclusion

Balanced nutrient supply in an organic farming system requires an integrated use of different organic and
biological nutrient sources rather than dependence on a single source. Farmyard manure, compost,
vermicompost, green manure, crop residues, legumes, biofertilizers and permitted natural mineral sources can

contribute to maintaining nutrient availability.

Soil testing, nutrient budgeting, crop rotation, biological nitrogen fixation, biofertilizer use and nutrient
recycling are the major components of balanced nutrient management. Proper integration of these practices
helps maintain soil fertility, improve nutrient-use efficiency, support healthy crop growth and ensure

sustainable agricultural production over the long term.
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Preparation, Nutrient Content and Methods of Use of Organic Manures and

Bio-inputs

Organic farming depends on the efficient use of locally available organic materials and beneficial
microorganisms. The following organic inputs improve soil fertility, nutrient availability, microbial activity

and crop productivity.
1. Farmyard Manure (FYM)
Preparation

Farmyard manure is prepared from cattle dung, urine, bedding material, leftover fodder and other farm
wastes. These materials are collected in a properly prepared manure pit or heap and allowed to decompose
under suitable moisture conditions. The material is turned periodically and allowed to decompose until it

becomes dark, uniform and friable.
Nutrient Content
Well-decomposed FYM generally contains approximately:

e Nitrogen: 0.5%
e Phosphorus (P20s): 0.2-0.3%
¢ Potassium (K-0): 0.5-0.6%

The exact nutrient content varies according to animal species, feed, bedding material and storage method.
Method of Use

o Apply well-decomposed FYM before sowing or planting.
e Incorporate it into the soil during field preparation.
e Common application rates are approximately 5-10 tonnes/ha, depending on crop and soil conditions.

e It can also be used in orchards and vegetable production.
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2. Rural Compost
Preparation

Rural compost is prepared from crop residues, weeds, straw, leaves, animal dung, household
biodegradable waste and other farm wastes. The materials are arranged in layers in a compost pit. Water is
added to maintain adequate moisture, and the heap is periodically turned to ensure aeration and
decomposition.

Nutrient Content
The nutrient content varies considerably with the materials used. Well-prepared compost generally contains:

o Nitrogen: approximately 0.5-1.0%
e Phosphorus: approximately 0.3-0.5%
e Potassium: approximately 0.5-1.0%

Method of Use

e Apply mature compost before planting.
e Incorporate it into the soil.
e It can be used in field crops, vegetables, nurseries and horticultural crops.

e A common application range is 5-10 tonnes/ha, depending on soil and crop requirements.

3. Mulching
Preparation

Mulching does not involve decomposition or special preparation. Organic materials such as straw, dry leaves,

grasses, crop residues, husks and other plant materials are collected and spread over the soil surface.
Nutrient Content

Nutrient content depends on the material used. As organic mulch decomposes, it gradually contributes organic
matter and nutrients to the soil.

Method of Use

o Spread a layer of organic material around plants.
o Keep the mulch slightly away from the main stem to avoid excessive moisture accumulation and stem
problems.

e Use approximately 5-10 cm thickness, depending on the material and crop.
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e Mulching reduces evaporation, controls weeds, reduces erosion and gradually adds organic matter.

4. City Compost
Preparation

City compost is prepared from segregated biodegradable municipal solid waste, such as vegetable waste,
leaves, garden waste and other organic materials. Non-biodegradable materials such as plastics, glass and
metals are removed. The organic fraction is composted under controlled conditions and allowed to mature

before use.
Nutrient Content
Nutrient content varies according to the source and processing method. It generally supplies:

e Organic carbon
e Nitrogen

e Phosphorus

e Potassium

e Secondary and micronutrients
Method of Use

e Apply mature city compost to agricultural land, gardens and horticultural crops.
e Incorporate it into the soil before planting.
e Use only compost that meets applicable quality and safety standards, particularly with respect to

heavy metals and contaminants.

5. 0il Cakes

Oil cakes are the solid residues left after extraction of oil from seeds such as groundnut, mustard, sesame,

neem and castor.
Preparation

Oilseeds are processed to extract oil. The remaining solid material is collected, dried and used as an organic

manure. Some oil cakes are also processed into powdered form for easier application.
Nutrient Content
Nutrient content varies by type:
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Oil Cake Approximate N Content
Groundnut cake 6-7%
Mustard cake 4-5%
Neem cake 5-6%
Sesame cake 5-6%
Castor cake 4-5%

Oil cakes also contain phosphorus, potassium and other nutrients.
Method of Use

o Apply oil cake to the soil before planting.
e Mix it thoroughly into the soil.
e It can be used in vegetables, fruit crops and field crops.

e Neem cake can also contribute to soil and pest-management benefits.

6. Animal Wastes
Preparation

Animal wastes include cow dung, buffalo dung, poultry litter, sheep and goat manure and other livestock

wastes. They are collected and preferably composted or properly decomposed before application.
Nutrient Content
Nutrient content depends on animal species, feed, bedding and storage.

Poultry manure is generally richer in nitrogen than ordinary cattle manure, while sheep and goat manure can
also be relatively nutrient-rich.

Method of Use

e Compost or properly decompose the manure before application.
o Apply it to fields according to crop and soil requirements.
e Incorporate it into the soil.

e Avoid excessive application to prevent nutrient losses and environmental problems.

7. Vermicompost

Preparation
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Vermicompost is produced by using earthworms and microorganisms to decompose organic materials.

Basic Procedure

Prepare a shaded vermicomposting bed or pit.

Place a layer of partially decomposed organic material.

Add suitable organic wastes and animal dung.

Introduce earthworms such as Eisenia fetida where appropriate.
Maintain adequate moisture and aeration.

Protect the bed from direct sunlight and excessive water.
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Allow decomposition for approximately 45-60 days, depending on materials and environmental
conditions.

8. Harvest the dark, granular vermicompost.

Nutrient Content

Good-quality vermicompost commonly contains approximately:

e Nitrogen: 1-2%
e Phosphorus: 0.5-1.0%
e Potassium: 0.5-1.5%

Actual values vary considerably with the feedstock and production process.

Method of Use

o Apply approximately 2-5 tonnes/ha in field crops, depending on crop requirements.
e Use in vegetable beds, nurseries and horticultural crops.

e Mix it with soil or apply around the root zone.

8. Vermiwash

Preparation

Vermiwash is a liquid obtained from a vermicomposting system. Water is allowed to pass slowly through a

vermicompost bed containing earthworms, collecting soluble nutrients and biologically active substances.

Nutrient Content

Vermiwash contains small quantities of:

e Nitrogen
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e Phosphorus
e Potassium
e Micronutrients

o Beneficial microbial products and organic compounds

Its nutrient composition varies considerably.

Method of Use

o Dilute vermiwash with water before application.

e It can be applied as a foliar spray or to the soil.

e A commonly used dilution is approximately 1:5 to 1:10 with water, depending on the preparation and
crop.

e Apply during active crop growth.

9. Jeevamrit

Jeevamrit is a traditional liquid organic preparation used to stimulate soil microbial activity. It is not

primarily a concentrated fertilizer.

Preparation

A commonly used formulation consists of:

e Cow dung - 10 kg

e Cow urine — 10 litres

e Jaggery -2 kg

e Pulse flour -2 kg

e Soil from a healthy field — a small quantity

e Water — approximately 200 litres

Mix the ingredients thoroughly in a container and allow fermentation for about 5-7 days, stirring regularly.

Nutrient Content

Jeevamrit contains relatively small amounts of nutrients but may contain:

e Organic carbon
e Nitrogen

e Phosphorus

e Potassium

e Beneficial microorganisms
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o Fermentation products

Its composition varies with ingredients and preparation.

Method of Use

o Dilute the fermented preparation with water.
e Apply it to the soil through irrigation or near the root zone.
o It may also be used as a soil microbial stimulant at intervals during crop growth.

e Avoid storing it for excessively long periods under unsuitable conditions.

10. Beejamrit

Beejamrit is a traditional biological seed-treatment preparation used before sowing.

Preparation

A commonly used preparation includes:

e Cowdung-5Kkg

e Cow urine — 5 litres

e Lime-50g

o Healthy field soil — a small quantity

e Water — approximately 20 litres

The ingredients are mixed thoroughly and allowed to remain for a short period before use.

Nutrient Content

Beejamrit is not intended as a major nutrient source. Its main purpose is seed treatment and microbial

protection/support.

It may contain:

e Beneficial microorganisms
e Small quantities of nutrients

e Organic compounds

Method of Use

e Treat seeds with Beejamrit before sowing.

e Coat seeds uniformly.
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Dry the treated seeds in shade before sowing.
It is particularly used as a biological seed-treatment practice in natural/organic farming systems.

11. Green Manures

Green manure refers to crops grown primarily for incorporation into the soil while they are still green.

Preparation
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Select a suitable green manure crop.

Sow it before or between main crops.

Allow sufficient vegetative growth.

Incorporate the crop into the soil before flowering or at a suitable stage.

Allow the biomass to decompose before planting the next crop.

Common green manure crops include:

Dhaincha (Sesbania aculeata)
Sunn hemp (Crotalaria juncea)
Cowpea

Green gram

Nutrient Content

Leguminous green manures are particularly important for nitrogen addition and recycling. Their nutrient

contribution depends on biomass production, crop species and stage of incorporation.

Method of Use

Incorporate the green crop into the soil.
Allow adequate time for decomposition.
Use it before nutrient-demanding crops.

Green manure improves organic matter, soil structure and biological activity.

12. Biofertilizers

Biofertilizers are preparations containing living or dormant beneficial microorganisms that improve

nutrient availability or nutrient acquisition by plants.

Preparation
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Beneficial microorganisms are multiplied under controlled conditions using suitable carrier materials or liquid
formulations. The final product is prepared and packaged according to the requirements of the particular

microorganism.

Important Biofertilizers

Biofertilizer Main Function

Rhizobium Biological nitrogen fixation in legumes
Azotobacter Free-living nitrogen fixation
Azospirillum Associative nitrogen fixation
PSB/PSM Phosphorus solubilization

Mycorrhiza Improves phosphorus and water uptake
Potassium-solubilizing microorganisms Improve potassium availability

Nutrient Content

Biofertilizers do not function like conventional fertilizers with a fixed N-P-K percentage. Their value lies
primarily in the microorganisms they contain and their ability to improve nutrient availability or

acquisition.

Method of Use

Biofertilizers can be applied through:

Seed treatment
Seedling root dipping
Soil application

Application with compost or FYM
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Drip/irrigation systems, where the formulation permits

The recommended method and dose should always follow the product label and applicable organic-farming

standards.

Comparative Summary
Organic Input Main Nutritional Role Main Method of Use
FYM N, P, K + organic matter Soil application
Rural Compost N, P, K + organic matter Soil incorporation
Mulching Gradual nutrient recycling Surface application
City Compost Organic matter + nutrients Soil application
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Oil Cakes Relatively N-rich organic manure Soil incorporation

Animal Wastes N, P, K + micronutrients Compost and soil application
Vermicompost N, P, K + micronutrients Soil/root-zone application
] Small amounts of nutrients + biological | ] ] o
Vermiwash Diluted foliar/soil application
compounds

] Microbial stimulation + small nutrient o o
Jeevamrit o Soil/irrigation application
contribution

Beejamrit Mainly biological seed treatment Seed treatment
Green Manure Particularly N and organic matter Incorporation into soil
Biofertilizers Improve nutrient availability/fixation Seed, root or soil application

Organic farming requires a combination of organic manures, biological inputs and nutrient-recycling
practices rather than dependence on a single source. FYM, compost, vermicompost, oil cakes, animal wastes
and green manures provide organic matter and nutrients, while biofertilizers, Jeevamrit and Beejamrit

primarily support biological processes and nutrient availability.

For effective use, the quality and maturity of organic inputs, soil condition, crop requirement,
application time and appropriate dose should be considered. Soil testing and nutrient budgeting are
important for maintaining a balanced nutrient supply and preventing both nutrient deficiency and excessive

nutrient accumulation.
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UNIT-3

Bio fertilizers and their method of use: Nitrogenous, Phosphatic, Potassic, availability of nutrients
from above sources. Recycling of organic matter in organic Agriculture-Transformation of organic
substances in soil.

Disease and pest management in organic farming- Integrated pest & disease managements;
Organic pesticides, bio-pesticides; Inorganic pesticides, disadvantages of their use; Seed, seedling
and soil treatment measures; Feasibility of complete dependence on organic sources.Weed
management in organic Farming.

Disease and Pest Management in Organic Farming
Introduction

Disease and pest management is an essential component of organic farming because crop production
can be seriously affected by insects, mites, nematodes, weeds, fungi, bacteria, viruses and other
harmful organisms. Unlike conventional agriculture, organic farming avoids or minimizes the use of
synthetic chemical pesticides and emphasizes ecological processes, biodiversity, preventive measures
and biological control. The main objective is not the complete elimination of pests and diseases but
maintaining their populations below economically damaging levels while protecting soil health,

beneficial organisms, human health and the environment.

Organic pest and disease management is based on an Integrated Pest and Disease Management
(IPDM) approach. It combines cultural, mechanical, biological, botanical and, where permitted
under organic standards, selected mineral or inorganic substances. Preventive management is
particularly important because once a serious infestation or disease becomes established, control
becomes more difficult.

1. Integrated Pest and Disease Management (IPDM)

Integrated Pest and Disease Management is a systematic approach that combines different
compatible methods to prevent and control pests and diseases. It is based on regular monitoring and

the use of control measures only when necessary.
Major components of IPDM

1. Preventive measures: Healthy soil, balanced nutrition, proper irrigation, resistant varieties, crop

rotation, clean seed and field sanitation reduce the possibility of pest and disease development.

2. Cultural control: Crop rotation is one of the most important methods in organic farming.

Growing crops from different botanical families in successive seasons interrupts the life cycles of
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many insects, pathogens and nematodes. Proper sowing time, optimum plant spacing, balanced

fertilization and removal of infected plant material also reduce pest pressure.

3. Mechanical and physical control: Hand picking of insects and egg masses, removal of diseased
leaves, pruning of infected branches, use of traps, mulches, insect-proof nets and barriers can provide
effective control. Yellow sticky traps are useful against several flying insects, while pheromone traps
can be used for monitoring and mass trapping of particular insect pests.

4. Biological control: Natural enemies such as predators, parasitoids and microorganisms are
encouraged or introduced to control pests. Ladybird beetles, lacewings, spiders and parasitoid wasps
can suppress insect populations. Microbial agents such as Bacillus thuringiensis, Beauveria bassiana,

Metarhizium anisopliae and Trichoderma species are useful biological control agents.

5. Botanical control: Plant-derived products such as neem extracts, neem oil, garlic extract, chilli
extract and other locally prepared botanical formulations can be used against selected pests. Neem-
based preparations are particularly important because compounds such as azadirachtin interfere with

feeding, growth and reproduction of many insects.

6. Monitoring and economic threshold: Farmers should regularly inspect crops and record pest and
disease incidence. Control measures should be applied when pest populations approach economically

damaging levels rather than automatically spraying the crop.
2. Organic Pesticides

Organic pesticides are substances derived primarily from plants, microorganisms or naturally
occurring materials and are used for pest management in organic production systems, subject to

applicable organic certification standards.
Important organic pesticides

Neem-based pesticides: Neem seed kernel extract, neem oil and azadirachtin formulations act
mainly as antifeedants, insect-growth regulators and repellents. They are useful against aphids,

whiteflies, thrips, caterpillars and several other pests.

Plant extracts: Extracts prepared from garlic, chilli, tobacco-free botanical preparations and other
pest-repellent plants may provide supplementary control. Their effectiveness depends on

concentration, pest species and application timing.

Microbial pesticides:

149



« Bacillus thuringiensis (Bt) controls several caterpillar pests.

o Beauveria bassiana infects and kills susceptible insects.

« Metarhizium anisopliae is effective against several soil and insect pests.

« Trichoderma species are important biological agents for suppressing several soil-borne fungal

diseases.

Organic pesticides should be used carefully because “natural” does not automatically mean
completely harmless. Excessive or improper application can affect non-target organisms and may

leave residues.

3. Bio-pesticides

Bio-pesticides are pest-management products derived from microorganisms, plants or naturally
occurring biological substances. They are important in sustainable agriculture because they generally
have lower environmental persistence and can be integrated with other biological methods.

Major categories

Microbial bio-pesticides: Bacteria, fungi and viruses are used to control specific pests and

pathogens.

Botanical bio-pesticides: Neem and other plant-based preparations contain biologically active

compounds that affect insect feeding, development or reproduction.

Biochemical bio-pesticides: These include naturally occurring substances such as certain
pheromones and other compounds that modify pest behaviour.

The major advantages of bio-pesticides are target specificity, comparatively lower environmental
pollution, compatibility with integrated pest management and reduced dependence on synthetic
chemicals. However, their effectiveness may depend strongly on temperature, humidity, sunlight,

pest stage and correct application.

4. Inorganic Pesticides and Disadvantages of Their Use

Some naturally occurring inorganic substances, particularly certain mineral-based materials, may be
permitted in organic farming under specific standards and restrictions. Examples can include sulphur,
copper-based compounds and certain mineral materials. Their use must comply with the applicable

organic certification regulations.
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In contrast, indiscriminate use of synthetic chemical pesticides creates several environmental and

agricultural problems.

Disadvantages

1. Development of pesticide resistance: Repeated use of the same chemical can select resistant
pest populations.

2. Destruction of beneficial organisms: Broad-spectrum pesticides may Kill pollinators,
predators and parasitoids.

3. Soil and water contamination: Persistent chemicals may accumulate or move into soil and
water bodies.

4. Pesticide residues: Improper use can result in residues on agricultural produce.

5. Pest resurgence: Elimination of natural enemies may allow pest populations to recover
rapidly.

6. Secondary pest outbreaks: Suppression of one organism can sometimes result in an increase
of another pest.

7. Environmental imbalance: Excessive pesticide use can reduce biodiversity and disturb
ecological relationships.

8. Health concerns: Unsafe handling and exposure can pose risks to farm workers and

consumers.

Therefore, organic farming emphasizes prevention and ecological management rather than routine

chemical pesticide application.

5. Seed Treatment Measures

Seed treatment is an important preventive strategy because several pathogens are transmitted through

seed.

Organic seed-treatment practices

o Selection of clean, healthy and disease-free seed.

o Use of certified or quality seed wherever available.

« Biological treatment with beneficial microorganisms such as Trichoderma and appropriate
biofertilizers.

o Use of permitted botanical or biological preparations.

o Proper drying and storage of treated seed.

« Avoidance of damaged, shrivelled or visibly infected seed.
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Seed treatment helps establish healthy seedlings and reduces the initial inoculum of several seed-

borne and soil-borne diseases.

6. Seedling Treatment Measures

Seedlings should be inspected carefully before transplantation. Weak, diseased or insect-infested
seedlings should not be planted.

Important measures include:

» Raising seedlings in clean and well-drained nursery beds.

o Using healthy planting material.

« Treating nursery soil with permitted biological agents.

o Applying suitable Trichoderma preparations where recommended.
« Avoiding excessive irrigation and waterlogging.

« Maintaining adequate spacing and ventilation.

« Removing diseased seedlings immediately.

« Hardening seedlings before transplanting.

These practices reduce transplant shock and help establish vigorous plants capable of tolerating pest

and disease pressure.

7. Soil Treatment Measures

Soil health is central to organic disease management. Healthy soils contain diverse microorganisms
that can suppress pathogens naturally.

Important soil-treatment practices include:

Crop rotation: Prevents the continuous multiplication of crop-specific pests and pathogens.

Organic matter addition: Farmyard manure, compost and well-decomposed organic matter improve

soil structure and microbial activity.

Vermicompost: It improves soil fertility and supports beneficial biological activity.

Biological soil treatment: Beneficial microorganisms such as Trichoderma and suitable
biofertilizers may be incorporated into compost or soil according to recommended practices.
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Solarization: Covering moist soil with transparent plastic during periods of strong sunlight can raise

soil temperature and reduce certain soil-borne pathogens, nematodes and weed seeds.

Proper drainage: Avoiding waterlogging is essential for reducing many root and collar diseases.

8. Feasibility of Complete Dependence on Organic Sources

Complete dependence on organic sources for pest and disease management is possible for many
crops and farming systems but is not universally easy or equally feasible. Its success depends on
crop type, climate, pest pressure, farm size, availability of biological inputs, farmer knowledge,

monitoring facilities and market conditions.

Organic farming can achieve effective pest management when preventive strategies are implemented
from the beginning. Crop rotation, resistant varieties, biodiversity, biological control, healthy soil,

sanitation and botanical preparations can collectively reduce pest and disease pressure.

However, organic systems may face challenges during severe pest outbreaks. Some biological
products act more slowly than conventional pesticides, and their effectiveness can be influenced by
environmental conditions. Large-scale farms may also require substantial labour for monitoring,
mechanical control and sanitation. Availability and quality of bio-pesticides can vary between

regions.

Therefore, the most practical approach is integrated organic pest and disease management, in
which preventive and biological measures form the foundation and permitted organic inputs are used
only when necessary. Complete elimination of every pest is neither realistic nor ecologically
desirable. The goal should be to maintain pest populations below economically damaging levels

while conserving biodiversity and ecosystem health.

Conclusion

Disease and pest management in organic farming is based on ecological principles rather than routine
dependence on synthetic pesticides. Integrated Pest and Disease Management combines preventive,
cultural, mechanical, physical, biological and botanical methods. Healthy seed, healthy seedlings,
soil fertility, crop rotation, field sanitation and regular monitoring are the foundation of successful
organic crop protection. Organic pesticides and bio-pesticides can provide valuable additional
support, while permitted mineral-based substances should be used carefully and according to

applicable standards.

153



The long-term success of organic pest management depends on an integrated approach. Rather than
relying on a single pesticide or control method, farmers should create a balanced agro-ecosystem in
which natural enemies, beneficial microorganisms, healthy soil and crop diversity help regulate pests
and diseases. Thus, organic farming can substantially reduce dependence on synthetic pesticides and

contribute to environmentally sustainable, economically viable and safer agricultural production.
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Weed Management in Organic Farming

Introduction

Weeds are unwanted plants that grow along with crops and compete with them for water, nutrients, sunlight,
space and other essential resources. Heavy weed infestation can reduce crop growth, yield and quality.
Some weeds also serve as alternate hosts for insects, pests and plant pathogens and may interfere with

harvesting and other agricultural operations.

Weed management is particularly important in organic farming because the use of synthetic chemical
herbicides is generally prohibited or highly restricted under organic production systems. Therefore, organic
farming relies on preventive, cultural, mechanical, physical and biological methods for weed control. The
objective is not necessarily to eliminate every weed, but to maintain weed populations below the level at

which they cause significant economic losses to the crop.
1. Problems Caused by Weeds in Organic Farming

Weeds are particularly harmful during the early stages of crop growth when crops are still developing their
root and shoot systems.
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Major problems caused by weeds include:

Competition with crops for water.

Removal of essential nutrients from the soil.

Competition for sunlight.

Competition for space and growing resources.

Reduction in crop growth and yield.

Interference with harvesting and other farm operations.
Providing shelter and alternative hosts for insects and diseases.

Increasing the weed seed bank in the soil.

© © N o g bk~ w N PE

Interfering with irrigation and drainage.

10. Reducing the quality and market value of harvested produce.

Therefore, timely and integrated weed management is essential for successful organic crop production.

2. Integrated Weed Management

Integrated Weed Management (IWM) is an approach in which several compatible weed-control methods

are combined to achieve effective and sustainable weed suppression.

The major components include:

e Preventive measures
e Cultural practices

e Mechanical control
e Manual weeding

e Physical control

e Biological control

e Mulching

o Cover crops

o Crop rotation

e Intercropping

o Proper irrigation and nutrient management

The combination of these methods reduces weed growth and prevents weeds from completing their life cycle

and producing large quantities of seeds.

3. Preventive Weed Management

Prevention is one of the most economical and effective approaches to weed management. The objective is to

prevent the introduction and multiplication of weeds in agricultural fields.
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Major preventive measures

Use of clean seed: Seeds should be free from weed seeds and other contaminants. Certified and good-quality
seed should preferably be used.

Use of well-decomposed organic manure: Poorly decomposed farmyard manure and compost may contain

viable weed seeds. Therefore, well-decomposed and properly prepared organic manure should be used.

Cleaning of agricultural equipment: Tractors, ploughs, cultivators and other agricultural implements may
carry weed seeds and soil from one field to another. Cleaning equipment before moving between fields helps

prevent weed spread.

Preventing seed production: Weeds should preferably be removed before flowering and seed formation. This

prevents the addition of new weed seeds to the soil.

4. Cultural Methods of Weed Management

Cultural weed management involves modifying agricultural practices so that crops obtain a competitive

advantage over weeds.

(a) Crop Rotation

Continuous cultivation of the same crop may encourage certain weed species. Crop rotation involving cereals,

pulses, oilseeds and other crops disrupts the growth cycles of specific weeds and helps reduce their population.

Crop rotation also improves soil health and contributes to overall farm biodiversity.

(b) Proper Time of Sowing

Timely sowing allows crops to establish quickly and compete effectively with weeds. A healthy and rapidly

growing crop can cover the soil surface earlier and reduce the amount of light available to weeds.

(c) Proper Plant Spacing

Excessive spacing between plants allows weeds to receive more sunlight and occupy open spaces. Maintaining

optimum plant population and spacing helps the crop suppress weeds naturally.

(d) Competitive Crop Varieties

Fast-growing and vigorous crop varieties that develop a good canopy can suppress weeds by reducing

available sunlight and growing space.

5. Mechanical and Manual Weed Control
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Mechanical and manual methods are among the most widely used weed-control practices in organic farming.

Major methods

Hand Weeding: Manual removal of weeds is highly effective in vegetable crops, nurseries and small farms.

Weeds should preferably be removed when they are young.

Hoeing: A hoe or hand cultivator can be used to uproot weeds between crop rows.

Wheel Hoe: Wheel hoes are useful for controlling weeds between rows of crops and can reduce the labour

required for manual weeding.

Cultivator: In larger fields, suitable cultivators can be used between crop rows to disturb and uproot weeds.

Mechanical Weeding: Mechanical weeders can be used where appropriate machinery is available. They help

save labour and time, particularly in row crops.

The timing of mechanical weed control is very important. Young weeds are generally easier to control than

mature weeds that have developed strong root systems.

6. Mulching for Weed Management

Mulching is one of the most useful weed-management practices in organic farming. It involves covering the

soil surface with suitable organic or other permitted materials.

Examples of organic mulch

e Drygrass

e Straw

e Crop residues
e Leaves

o Compost

e Plant residues

e  Other suitable organic materials

Mulch reduces the amount of light reaching the soil surface and thereby suppresses the germination and

growth of many weed species.

Additional benefits of mulching

1. Suppression of weeds.
2. Conservation of soil moisture.

3. Regulation of soil temperature.
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Reduction of soil erosion.
Addition of organic matter.

Improvement of soil biological activity.

N oo g &

Protection of soil from direct exposure to sunlight and rainfall.

7. Physical Methods of Weed Control

Physical methods involve controlling weeds through physical processes such as heat, light exclusion and soil

treatment.

Soil Solarization

Soil solarization is particularly useful in nurseries and small areas. Moist soil is covered with transparent
plastic during periods of strong sunlight. Solar heating raises the soil temperature and can reduce the viability

of some weed seeds and certain soil-borne pests and pathogens.

Solarization is most effective when carried out under suitable climatic conditions and with proper soil

preparation.

Light Exclusion

Covering soil with mulch or other suitable materials reduces light penetration and can prevent the germination

and development of many weed seedlings.

8. Biological Weed Control

Biological weed control involves the use of living organisms or natural biological processes to suppress

specific weeds.

Certain insects, pathogens or microorganisms may be used under specialized conditions to attack particular
weed species. However, biological control is generally highly specific and should be used only after proper

scientific evaluation.

In practical organic farming, cover crops, crop diversification and mulching are more commonly used

biological and ecological approaches to suppress weeds.

9. Cover Crops

Cover crops are crops grown primarily to cover and protect the soil surface. They reduce the space and light

available for weeds and can therefore suppress weed establishment.

Leguminous cover crops can also contribute organic matter and, depending on the species and management

system, improve nitrogen availability in the soil.
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Benefits of cover crops

e Suppression of weeds.

o Protection against soil erosion.

o Improvement of soil organic matter.
o Conservation of soil moisture.

o Improvement of soil structure.

o Enhancement of biodiversity.

o Improvement of soil biological activity.

10. Intercropping and Mixed Cropping

Intercropping involves growing two or more crops together in a planned arrangement. It improves the

utilization of available space, sunlight and soil resources.

When the crop canopy develops quickly, less open space remains available for weeds. Therefore, properly

designed intercropping systems can contribute significantly to weed suppression.

Mixed cropping and diversified cropping systems can also reduce the dominance of particular weed species.

11. Irrigation and Nutrient Management

Excessive irrigation may encourage weed growth by providing water to weeds as well as crops. Therefore,

irrigation should be managed according to crop requirements.

Nutrients should also be managed properly. Organic manure and compost should be applied in a way that

supports crop growth rather than unnecessarily stimulating weeds.

Drip irrigation can reduce weed growth in areas between crop rows by delivering water primarily to the crop

root zone. It can therefore be useful as a component of integrated weed management.

12. Critical Weed-Free Period

The critical weed-free period is the stage of crop growth during which weeds cause the greatest reduction in

crop Yield if they are not controlled.

In many crops, early weed control is particularly important because young crops are weak competitors.
Maintaining the field relatively weed-free during this critical period allows the crop to establish a strong root

and shoot system.

Therefore, weed management should be planned according to the growth stages of the particular crop.

13. Weed Management through Crop Competition
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A healthy and vigorously growing crop can naturally suppress weeds. Crop competition can be improved

through:

e Optimum plant population.

e Proper row spacing.

e Timely sowing.

o Healthy seed.

e Adequate soil fertility.

o Proper irrigation.

o Selection of vigorous crop varieties.

e Intercropping and cover cropping.

Rapid canopy development reduces sunlight reaching the soil and thereby suppresses weed germination and
growth.

14. Importance of Timely Weed Management

Timeliness is one of the most important factors in successful organic weed management. Small weeds can

usually be removed more easily than mature weeds.

If weeds are allowed to mature and produce seeds, the number of weed seeds in the soil increases. This creates

a persistent weed seed bank, which can cause weed problems for several subsequent seasons.

Therefore, weeds should ideally be controlled before flowering and seed formation.

15. Advantages of Organic Weed Management

Organic weed management offers several important advantages:

Reduces dependence on synthetic herbicides.
Protects soil health.

Reduces the risk of chemical contamination of water.
Protects beneficial soil organisms.

Supports biodiversity.

Improves long-term soil fertility.

Encourages sustainable agricultural practices.

Supports environmentally friendly crop production.
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Helps maintain ecological balance.

10. Can reduce herbicide resistance problems.

16. Limitations and Challenges
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Although organic weed management is environmentally beneficial, it also has certain limitations.

Manual weeding can require considerable labour and time. Mechanical control may not be suitable for every
crop, particularly closely spaced crops. Weed control in large farms can therefore be challenging without

suitable machinery.

Some weed seeds can remain viable in the soil for several years, making long-term management necessary.
Weather conditions, soil type, crop type and the intensity of weed infestation also influence the effectiveness
of different control methods.

Therefore, farmers should not depend on a single weed-control method. A planned combination of several

methods is generally more effective.

17. Practical Integrated Weed Management Strategy

A practical organic weed-management programme may include:

Use clean and certified seed.

Use well-decomposed organic manure and compost.
Maintain clean farm machinery and implements.
Follow an appropriate crop rotation.

Sow crops at the recommended time.

Maintain optimum plant population and spacing.
Use vigorous and competitive crop varieties.

Adopt intercropping wherever suitable.
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Use cover crops during fallow periods.
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. Apply organic mulch where appropriate.
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. Carry out timely hand or mechanical weeding.
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. Prevent weeds from flowering and producing seeds.
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. Use drip irrigation where appropriate.
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. Monitor fields regularly.

=
ol

. Combine different methods according to crop and local conditions.

Conclusion

Weed management is an essential component of successful organic farming. Since synthetic herbicides are
generally prohibited or highly restricted, organic farming depends on preventive, cultural, mechanical,

physical and biological approaches.
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The most effective strategy is Integrated Weed Management (IWM), which combines crop rotation, clean
seed, proper sowing time, optimum plant spacing, competitive crops, intercropping, cover crops, mulching,

manual weeding, mechanical cultivation and appropriate irrigation management.

The objective of organic weed management is not necessarily to eliminate every weed from the field but to
maintain weed populations below economically damaging levels. Timely intervention is particularly important
because preventing weeds from producing seeds reduces the weed seed bank and makes future management

easier.

Thus, a scientifically planned and integrated approach to weed management can reduce crop losses, maintain
soil health, protect biodiversity and reduce dependence on synthetic herbicides. It is therefore an important

component of sustainable, environmentally friendly and economically viable organic farming.
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UNIT-4

Use of Neem and other plant products in organic farming; Organic agri- horticulture in urban & semi
urban areas.

Certification, Standardization, Marketing- Quality control and certification procedures of organic
products. Organic standards In India. Govt. schemes related to organic farming in India. Potential

demand and Marketing of organic products. Organic farming and food security in India.

Use of Neem and Other Plant Products in Organic Farming; Organic Agri-

Horticulture in Urban and Semi-Urban Areas

Introduction

Organic farming is an environmentally sustainable agricultural system that emphasizes the use of natural
resources, biological processes and renewable inputs while minimizing dependence on synthetic fertilizers,
pesticides and herbicides. Among the most important natural resources used in organic farming are neem and
other plant-based products. These products are useful in pest management, disease prevention, soil fertility

improvement and crop protection.

At the same time, increasing urbanization and population growth have created a growing need for organic
agriculture and horticulture in urban and semi-urban areas. Vegetables, fruits, herbs, medicinal plants,
flowers and ornamental plants can be grown in home gardens, rooftops, balconies, terraces, community
gardens, institutional campuses and other available spaces. Urban organic farming can contribute to food

security, nutrition, environmental improvement, waste recycling and income generation.

Part I: Use of Neem and Other Plant Products in Organic Farming
1. Importance of Neem in Organic Farming

Neem (Azadirachta indica) is one of the most important multipurpose plants used in traditional and organic
agriculture. Almost every part of the neem tree—including seeds, leaves, bark, flowers and oil—has useful

agricultural properties.

Neem-based products are especially important in organic pest management because they can interfere with
insect feeding, growth, development and reproduction. Neem products are generally used as part of an

integrated pest management programme rather than as a complete replacement for all other control methods.

The major active compounds in neem include azadirachtin, salannin, nimbin and related limonoids.

Among these, azadirachtin is particularly important for insect management.
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2. Neem Seed Kernel Extract

Neem seed kernel extract is a commonly prepared botanical formulation.

General method of preparation

Collect mature neem seeds and remove the outer covering.
Dry the kernels properly in shade.

Crush or grind the kernels into a coarse powder.

Soak the material in water for an appropriate period.

Filter the extract through a fine cloth.
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Use the filtered extract soon after preparation.

The extract can act mainly as an insect repellent, antifeedant and growth regulator. It is useful against several

sucking pests and caterpillar pests when applied at the appropriate stage.

3. Neem Qil

Neem oil is obtained from neem seeds and contains several biologically active compounds. It is used as a

botanical pest-management product.

Neem oil can help manage pests such as:

e Aphids

e Whiteflies
e Thrips

e Mealybugs

o Leaf-feeding insects

o Certain caterpillars

Neem oil generally works through repellency, antifeedant effects and interference with insect development. Its
effectiveness depends on the pest species, formulation, concentration, weather conditions and timing of

application.

4. Neem Cake

Neem cake is the residue obtained after extracting oil from neem seeds. It has considerable agricultural value.

Neem cake can be incorporated into soil as an organic input and may provide nutrients while also contributing

to the management of certain soil pests and nematodes.

Benefits of neem cake
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e Adds organic matter to soil.

e Provides plant nutrients.

e Supports soil fertility.

e May suppress certain soil pests and nematodes.

o Improves the efficiency of nutrient use in some cropping systems.

e Can be incorporated into compost and organic manure systems.
5. Neem Leaves

Neem leaves can be used in several traditional organic farming practices. Dried neem leaves may be

incorporated into compost or used as a botanical material for pest management.

Neem leaf extracts are used in some farming systems to repel or suppress certain insect pests. Neem leaves

can also be added to organic manure and composting systems after appropriate preparation.
6. Other Plant-Based Products

Several other plants provide useful materials for organic crop protection. Their effectiveness varies according

to plant species, pest species, preparation method and environmental conditions.
Garlic

Garlic extract is traditionally used as a repellent against several insect pests. Its strong-smelling compounds

may interfere with pest feeding and behaviour.
Chilli

Chilli extracts contain pungent compounds that can act as repellents and deterrents against some insect pests.

They are often used in combination with other botanical preparations.
Garlic-Chilli Extract

A combination of garlic and chilli is commonly used in traditional botanical pest-management practices. It

may provide broader repellent action than either material alone.
Tobacco-free botanical preparations

Certain locally available plants with insecticidal or repellent properties may be used where permitted and
scientifically recommended. Selection should be based on safety, effectiveness and organic certification

requirements.

Pongamia
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Pongamia (Pongamia pinnata) seed products and extracts have been investigated for their insecticidal and

repellent properties and may have applications in botanical pest management.

7. Advantages of Plant-Based Products

Plant-based agricultural products offer several advantages:

They are derived from renewable biological resources.
They can reduce dependence on synthetic pesticides.
Many have multiple modes of action.

Some are relatively biodegradable.

They can be prepared locally in certain farming systems.
They can be incorporated into integrated pest management.
They support environmentally sustainable agriculture.
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They can help conserve beneficial organisms when appropriately selected and applied.

However, natural products should not automatically be considered completely harmless. Excessive
concentration, frequent application or improper use can affect non-target organisms. Therefore, recommended

formulations and application practices should be followed.

Part 11: Organic Agri-Horticulture in Urban and Semi-Urban Areas
8. Meaning of Urban and Semi-Urban Organic Agriculture

Urban agriculture refers to growing crops, vegetables, fruits, herbs, flowers and other useful plants within

cities and towns. Semi-urban agriculture is practiced in areas located around or close to urban settlements.

Organic agri-horticulture in these areas focuses on producing fresh food using environmentally friendly

methods while making efficient use of limited space and available resources.

It can be practiced in:

e Home gardens

e Rooftops
e Terraces
o Balconies

e Kitchen gardens

e Community gardens

e Institutional campuses
e Schools and colleges

e Vacant plots
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e Small peri-urban farms
o Vertical gardens

o Container gardens

9. Importance of Urban Organic Horticulture

Urban and semi-urban organic horticulture has become increasingly important because of the growing demand

for fresh and safe food.

Major benefits

Food security: Growing vegetables and herbs locally can supplement household food requirements and
reduce dependence on distant sources.

Fresh produce: Home and community gardens provide access to freshly harvested vegetables, fruits and
herbs.

Environmental improvement: Plants absorb carbon dioxide, release oxygen and can contribute to reducing

urban heat.

Waste recycling: Kitchen and garden organic waste can be converted into compost and used as a soil

amendment.
Biodiversity: Urban gardens can provide habitats for pollinators, birds and beneficial insects.

Health and nutrition: Growing vegetables and herbs can improve access to fresh, nutrient-rich foods and

encourage healthy eating habits.

Income generation: Surplus vegetables, fruits, seedlings, herbs and ornamental plants can provide

supplementary income.
10. Rooftop Organic Gardening
Rooftop gardening is particularly useful where conventional agricultural land is limited.

Vegetables such as tomato, chilli, brinjal, spinach, coriander, fenugreek, radish and leafy vegetables can be

grown in containers or raised beds, depending on local conditions.

Important considerations

e The roof should have adequate structural strength.
e Proper drainage must be provided.

e Lightweight growing media may be used where appropriate.
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e Containers should have drainage holes.
e Organic compost and suitable soil amendments should be used.
e Water should be managed carefully.

e Plants should receive adequate sunlight.

11. Kitchen Gardening

A kitchen garden is a small garden developed near a home for growing vegetables, herbs and spices.

Common crops include:

e Tomato

e Brinjal

e Chilli

e Okra

e Spinach

e Coriander
e Mint

e Fenugreek
e Radish

e Carrot

e Beans

Kitchen gardens can provide fresh produce and encourage families to participate directly in food production.

12. Container and Balcony Gardening

Where land is unavailable, vegetables and herbs can be grown in containers, pots, grow bags, recycled food-

safe containers and other suitable structures.

Containers should provide:

e Adequate drainage

e Suitable growing medium
e Proper sunlight

o Sufficient root space

e Regular but controlled irrigation

Organic compost, vermicompost and suitable natural soil amendments can be used to maintain fertility.

13. Vertical Organic Gardening
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Vertical gardening is useful where horizontal space is limited. Plants can be grown vertically using suitable

supports, racks, trellises or wall-mounted systems.

Suitable plants may include:

e Herbs

o Leafy vegetables
e Beans

e Climbers

e Some ornamental plants

Vertical gardening increases the productive use of limited urban space.

14. Composting in Urban Areas

Organic waste generated from kitchens, gardens and households can be converted into useful compost.

Materials such as:

e Vegetable peels
e Fruit waste
e Dry leaves
e Garden residues

e Non-oily plant-based kitchen waste

can be composted under suitable conditions.

Benefits of urban composting

Reduces organic waste going to landfills.
Produces useful organic manure.
Improves soil organic matter.

Supports urban gardening.

Reduces waste-management pressure.
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Promotes recycling of nutrients.

Compost should be properly decomposed before being applied to plants.

15. Water Management in Urban Organic Horticulture

Water is often a limiting resource in urban gardening. Efficient irrigation practices should therefore be

adopted.
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Useful approaches include:

e Dripirrigation.

o Watering at the root zone.

e Mulching.

o Rainwater collection where feasible.

o Reuse of suitable treated household water where legally and hygienically appropriate.

e Avoiding unnecessary over-irrigation.

Mulching helps reduce evaporation and maintains soil moisture for longer periods.

16. Pest and Disease Management in Urban Organic Gardens

Urban organic gardens should follow preventive and ecological pest-management practices.

Important measures include:

o Selection of healthy seeds and seedlings.

o Crop diversity.

o Proper plant spacing.

e Regular monitoring.

e Removal of diseased plant parts.

e Use of physical barriers and traps.

o Encouragement of beneficial insects.

o Neem-based and other permitted botanical products when required.
e Use of appropriate bio-pesticides.

e Avoidance of indiscriminate pesticide application.

Maintaining plant diversity can help create a more balanced garden ecosystem.

17. Organic Horticulture in Educational Institutions

Schools and colleges can develop organic gardens as learning laboratories for students.

Students can participate in:

e Seed sowing.

e Nursery preparation.

e Composting.

e Vermicomposting.

o Organic pest management.

e Kitchen gardening.
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e Medicinal plant cultivation.
o Herbal garden development.
e Tree plantation.

e Waste recycling.

Such gardens provide practical knowledge of sustainable agriculture, environmental conservation and healthy

food production.

18. Semi-Urban Organic Agriculture

Semi-urban areas generally have more land availability than city centres and can support larger organic

production systems.

Potential activities include:

e Vegetable production.

e  Fruit orchards.

e Nursery production.

e Floriculture.

e Medicinal plant cultivation.

e Organic dairy-linked farming.

e Compost production.

o Integrated crop-livestock systems.

o Direct marketing of organic produce.

Semi-urban farms can supply fresh vegetables and horticultural products to nearby urban markets, reducing

transportation distance and post-harvest losses.

19. Challenges of Urban and Semi-Urban Organic Farming

Despite its advantages, urban organic farming faces several challenges:

Limited land availability.

Water scarcity.

Soil contamination in some locations.

Limited availability of suitable growing media.
High initial cost of containers and structures.
Pest and disease pressure.

Lack of technical knowledge.

Difficulty in maintaining organic standards.
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Limited space for composting.
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10. Structural limitations for rooftop gardening.

These challenges can be addressed through proper planning, training, community participation and appropriate
technology.

20. Sustainable Model for Urban Organic Agri-Horticulture
A sustainable urban organic farming model can combine:

Kitchen waste — Composting — Organic manure — Kitchen/rooftop garden — Fresh vegetables —

Plant residues — Composting
This creates a circular system in which organic waste is converted into a useful agricultural resource.

Rainwater harvesting, drip irrigation, mulching, composting, vertical gardening and biological pest

management can further improve resource efficiency.
Conclusion

Neem and other plant-based products play an important role in organic farming by providing natural options
for pest management and supporting integrated crop protection. Neem seed kernel extract, neem oil, neem
cake and neem leaves have several agricultural applications. Other botanical materials such as garlic, chilli and

pongamia can also contribute to pest management when used appropriately.

Urban and semi-urban organic agri-horticulture provides an effective way to utilize limited land for producing
vegetables, fruits, herbs, flowers and medicinal plants. Rooftop gardens, Kitchen gardens, container gardens,
vertical gardens, community gardens and institutional gardens can contribute to food security, environmental

protection, waste recycling, biodiversity and livelihood opportunities.

The integration of neem-based pest management, composting, water conservation, crop diversity,
mulching and organic horticultural practices can create productive and environmentally sustainable urban
and semi-urban farming systems. Such systems not only produce fresh food but also promote awareness of

ecological agriculture and contribute to healthier and more sustainable communities.
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Certification, Standardization and Marketing of Organic Products

Quality Control and Certification Procedures of Organic Products
1. Introduction

Organic farming is not limited to avoiding synthetic fertilizers and pesticides. For an agricultural product to be
marketed as an organic product, it must comply with prescribed standards relating to production, processing,
storage, transportation, labelling and marketing. Therefore, certification, standardization, quality control

and marketing are closely interconnected components of the organic farming system.

Organic certification provides assurance that a farm, processing unit or other operator has followed specified
organic production standards. It helps maintain the organic integrity of products throughout the supply chain

and increases consumer confidence.

In India, important systems associated with organic production and certification include the National
Programme for Organic Production (NPOP) and the Participatory Guarantee System (PGS-India). The

applicable requirements may differ according to the product, certification system and target market.

2. Organic Certification

Organic certification is a formal process through which an authorized certification or assurance system

verifies that a farmer, farm, processor or other operator follows prescribed organic standards.
The major objectives of certification are:

e To establish the authenticity of organic products.

e To provide confidence to consumers.

e To distinguish organic products from conventional products.

e To maintain organic integrity throughout production and handling.
e To facilitate access to organized and specialized markets.

e To support domestic and international trade in organic products.
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3. Major Organic Certification Systems in India

(a) National Programme for Organic Production (NPOP)

The National Programme for Organic Production (NPOP) is an important national framework for organic
production and certification in India. It is implemented through the Agricultural and Processed Food

Products Export Development Authority (APEDA) under the relevant regulatory framework.

NPOP provides standards relating to organic production, processing, handling, labelling and certification.

Accredited certification bodies assess operators against the applicable standards.

NPORP is particularly important for certified organic products intended for organized and export markets.

(b) Participatory Guarantee System (PGS-India)

PGS-India is a participatory assurance system designed particularly to facilitate organic farming among

farmers, especially small and local producers.

Under this system, farmers participate in a group-based process of mutual verification and compliance with

prescribed organic standards. It is particularly useful for local and domestic markets.

4. Basic Requirements for Organic Certification

An agricultural operation seeking organic certification must follow the applicable organic production

standards.

1. Organic Production Plan

The farmer or operator prepares a detailed production plan describing:

o Crops to be cultivated.

e Area under cultivation.

e Source of seed and planting material.
e Organic manure and inputs.

e Pest and disease management.

o Irrigation practices.

e Harvesting procedures.

o Storage and handling arrangements.

2. Farm Records

Proper records are essential for demonstrating compliance.
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Records may include:

o Crop name.

e Area cultivated.

o Date of sowing.

e Source of seed.

e Organic inputs used.

o Fertilizer and manure applications.
o Pest and disease management.

e Irrigation.

e Harvest date.

e Quantity harvested.

e Quantity sold.

3. Use of Permitted Inputs

Only inputs permitted under the applicable organic standards should be used. Farmers should verify the
suitability of any input before applying it to certified organic production.

4. Avoidance of Prohibited Substances

Synthetic fertilizers, pesticides, herbicides and other prohibited substances must not be used in organic

production except where specifically allowed under the applicable standards and conditions.

5. Protection from Contamination

Organic farms should be protected from contamination arising from neighbouring conventional farms,

polluted irrigation water, prohibited inputs or other external sources.

5. Conversion Period

A farm that has previously been under conventional agriculture generally needs to undergo a conversion

period before its production can be fully recognized as organic under the applicable certification standard.

During the conversion period, the farmer must follow organic production requirements and maintain

appropriate records.

The duration and conditions of the conversion period depend on the crop, production system and applicable

certification standards.

The purpose of conversion is to establish a consistent organic management system and address the effects of

previous non-organic management practices.
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6. Organic Certification Procedure

The general certification process can be understood through the following stages:

Step 1: Selection of Certification Body or Assurance System

The farmer or operator selects an appropriate recognized certification body or assurance system according to

the intended market and applicable requirements.

Step 2: Application

The required application forms and supporting documents are submitted.

Step 3: Submission of Organic Production Plan

Details of the farm, crops, area, inputs, pest-management practices and other production activities are

provided.

Step 4: Document Review

The certification body reviews the submitted documents, records and production plan.

Step 5: Farm Inspection

An inspector visits the farm and examines:

e Crop production.

e Farm boundaries.

e Input storage.

e Agricultural practices.

e Records.

o Harvest and storage facilities.

e Possible contamination risks.

Step 6: Sampling and Testing

Where required, samples of soil, water, crops or processed products may be collected and tested by

appropriate laboratories.

Step 7: Compliance Evaluation

The inspection findings and records are evaluated to determine whether the operator complies with the

applicable organic standards.
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Step 8: Corrective Action

If non-compliances are identified, the farmer or operator may be required to take corrective measures within

the specified period.

Step 9: Certification Decision

After satisfactory compliance has been established, the certification body makes a certification decision

according to the applicable procedures.

Step 10: Continuing Surveillance

Organic certification is not simply a one-time activity. Certified operations may be subject to periodic

inspections, surveillance and verification to ensure continuing compliance.

7. Quality Control of Organic Products

Quality control is essential for maintaining the quality, safety and organic integrity of products from

production to the final consumer.

(a) Quality Control at Production Level

Important measures include:

e Use of healthy and suitable seed.

e Compliance with organic production standards.
e Use of permitted organic inputs.

e Proper pest and disease management.

e Maintenance of soil fertility.

e Appropriate irrigation practices.

e Prevention of contamination.

(b) Quality Control during Harvesting

Crops should be harvested at the appropriate stage of maturity. Harvesting equipment should be clean, and

organic produce should be kept separate from conventional produce.

(c) Quality Control during Processing

Processing units should maintain proper separation between organic and non-organic products. Equipment,
raw materials, processing areas and packaging materials should be managed to prevent contamination or

mixing.
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(d) Storage

Organic products should be stored in clean, dry and suitable facilities. Organic and non-organic products

should be clearly identified and physically or operationally separated as required.

(e) Transportation

During transportation, products should be protected from contamination and accidental mixing. Vehicles and

containers should be appropriately cleaned and maintained.

8. Labelling and Identification of Organic Products

Labelling provides consumers with information about the identity, status and certification of an organic
product.

Depending on the applicable regulations, labels may contain:

Name of the product.

e Organic status.

o Certification or assurance information.

o Certification body details, where applicable.
e Lot or batch number.

e Net quantity.

e Production or packing details.

e Applicable statutory information.

e Packaging and handling information.

In India, eligible organic products may carry the Jaivik Bharat identity/logo according to the applicable

requirements.

9. Standardization of Organic Products

Standardization means establishing and following defined requirements for the production, processing,

quality, packaging, labelling and marketing of organic products.

The major objectives of standardization are:

1. Maintaining consistency in product quality.
2. Establishing uniform production practices.
3. Improving consumer confidence.

4. Ensuring reliable identification of organic products.
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5. Facilitating domestic and international trade.
6. Preventing misleading organic claims.

7. Distinguishing organic products from conventional products.

Standardization therefore provides a common framework through which producers, certifiers, processors,

traders and consumers can understand the requirements for organic products.

10. Traceability of Organic Products

Traceability is an important component of organic quality assurance. It means that a product can be traced
back through its supply chain to its original source.

A typical traceability chain is:

Farm — Harvest — Collection — Processing — Packaging — Storage — Transportation — Retailer —

Consumer
Proper records at each stage make it possible to identify the origin and movement of a product.
Traceability helps in:

o Verifying product authenticity.

e Preventing mixing of organic and conventional products.
e Managing quality problems.

e Conducting product recalls where necessary.

e Improving transparency in the supply chain.

11. Marketing of Organic Products

Effective marketing is essential for making organic farming economically viable. Since consumers may be
willing to pay a premium for certified and quality organic products, proper branding, packaging and consumer

awareness are important.

Major Marketing Channels

(a) Local Markets

Farmers can sell organic products through local markets and nearby retail outlets.

(b) Farmers' Markets
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Farmers' markets provide opportunities for direct interaction between producers and consumers and can
reduce the number of intermediaries.

(c) Direct Marketing

Farmers can sell directly to:

e Households.

e Housing societies.

e Schools and institutions.
¢ Restaurants.

o Retail shops.

o Local consumer groups.

Direct marketing can improve farmer realization by reducing intermediaries.

(d) Cooperatives and Farmer Groups

Farmer groups and cooperatives can collectively undertake:

e Collection.

e Sorting.

e Grading.

e Packaging.
e Branding.

e Transportation.

e Marketing.

Collective marketing can improve bargaining power and market access.

(e) Online Marketing

Digital platforms, websites and social media can be used to promote and sell organic products. Online

marketing can connect farmers and producer groups with urban consumers.

(f) Organic Stores and Organized Retail

Certified organic products can be marketed through specialized organic stores, supermarkets and organized
retail channels, subject to applicable requirements.
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12. Importance of Packaging

Good packaging helps preserve the quality and identity of organic products.

An effective package:

e Protects the product from contamination.

e Protects against moisture and physical damage.
o Facilitates transportation.

o Provides product identification.

o Displays certification and labelling information.
e Improves consumer confidence.

o Enhances market appeal.

Environmentally responsible packaging materials should preferably be considered wherever technically and

economically feasible.

13. Quality Testing of Organic Products

Quality testing may be carried out according to the nature of the product and applicable standards.

Possible tests include:

e Moisture content.

e Physical purity.

e Microbiological quality.

e Chemical residue analysis.

o Heavy metal analysis, where applicable.
e Product-specific quality parameters.

o Other safety and quality tests prescribed by relevant regulations.

Testing helps verify that the product meets the required quality and safety standards.

14. Benefits of Organic Certification

Organic certification can provide several benefits to farmers and consumers.

Benefits to Farmers

o Greater credibility in the market.

e Access to specialized organic markets.
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o Better opportunities for organized retail.

e Improved access to certain export markets.
e Stronger product identity.

o Greater consumer confidence in the product.

Benefits to Consumers

o Easier identification of certified organic products.
o Greater confidence in organic claims.
o Better information for purchasing decisions.

o Improved transparency of the production system.

15. Challenges in Organic Marketing

Organic marketing faces several challenges:

Cost of certification.

Documentation requirements.

Difficulty in maintaining segregation between organic and conventional produce.
Limited market information among farmers.

Lack of consumer awareness in some areas.

Difficulty in obtaining remunerative prices.

Storage and transportation problems.

Need for reliable and permanent markets.

© © N o g &~ w D E

Risk of misleading or false organic claims.

10. Difficulty in maintaining consistent product quality.

These challenges can be addressed through farmer organizations, training, digital marketing, collective

certification, improved storage facilities and stronger supply-chain management.

16. Role of Farmer Groups and Cooperatives

Small and marginal farmers can benefit significantly from collective approaches to organic production and

marketing.

Farmer groups can:

e Purchase inputs collectively.
o Share technical knowledge.
e Maintain common records.

o Facilitate certification-related activities.
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e Collect and grade produce.

o Develop common packaging.
o Create a collective brand.

e Access larger markets.

e Reduce transportation costs.

e Improve bargaining power.

Collective marketing is therefore an important strategy for improving the economic viability of small-scale

organic farming.

17. Complete Quality Assurance Chain

The quality assurance process for organic products can be represented as:

Healthy Seed — Organic Production — Permitted Inputs — Record Keeping — Inspection —
Harvesting — Segregation — Processing — Quality Testing — Packaging — Labelling — Storage —

Transportation — Marketing — Consumer

Every stage is important for maintaining organic integrity. Failure to maintain proper controls at any stage can
affect the credibility of the final product.

18. Importance of Consumer Awareness

Consumer awareness is an essential part of organic marketing. Consumers should be educated about:

e Meaning of certified organic products.

o Difference between organic and conventional products.
e Importance of certification.

e Proper product labels.

e Importance of traceability.

o Correct storage and handling of organic products.

Awareness helps consumers make informed purchasing decisions and reduces the risk of misleading organic
claims.

Conclusion

The success of organic agriculture does not depend only on organic production. Certification,
standardization, quality control, traceability, proper packaging, labelling and effective marketing are

equally important components of the organic value chain.
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Certification provides assurance that production has been carried out according to prescribed organic
standards. Standardization establishes uniform requirements for production and handling. Quality control
protects the safety, quality and organic integrity of products from the farm to the consumer. Traceability
improves transparency, while effective marketing helps farmers access better markets and consumers obtain

reliable organic products.

In India, systems such as NPOP and PGS-India play important roles in organic assurance and certification.
For small and medium farmers, collective approaches such as farmer groups, cooperatives, group marketing

and direct consumer linkages can reduce costs and improve market access.
Thus, the complete organic value chain can be summarized as:

“Organic Production — Certification — Quality Control — Traceability — Standardization —

Packaging & Labelling — Marketing — Consumer Trust.”

A strong and transparent system covering all these stages can increase the credibility of organic products,
improve market opportunities for farmers, strengthen consumer confidence and contribute to the long-term

development of sustainable agriculture.
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Organic Standards in India

Introduction

Organic standards in India provide a systematic framework for the production, processing, certification,
labelling, storage and marketing of organic products. The main objective is to ensure that organic products
are produced using environmentally sustainable methods and that their organic integrity is maintained from
the farm to the consumer. These standards also help protect soil health, biodiversity, natural resources and

consumer interests.
1. National Programme for Organic Production (NPOP)

The National Programme for Organic Production (NPOP) is the major national framework for organic
production and certification in India. It is implemented by the Agricultural and Processed Food Products

Export Development Authority (APEDA) under the Ministry of Commerce and Industry.
NPOP provides standards for:

e Organic crop production.

e Livestock and poultry production.
e Processing and handling.

e Storage and transportation.

e Labelling and certification.

e Inspection and accreditation of certification bodies.
It is particularly important for certified organic products intended for organized and export markets.

2. Basic Principles of Organic Standards
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Organic standards emphasize the use of natural, biological and renewable resources and restrict the use of

prohibited synthetic agricultural chemicals.

Important principles include:

Soil Fertility Management

Soil fertility is maintained through:

e Farmyard manure.
e Compost.

e Vermicompost.

e Green manure.

e Crop residues.

e Crop rotation.

e Biofertilizers.

e Permitted soil amendments.

Crop Diversity

Crop rotation, intercropping and diversification are encouraged to maintain soil fertility, reduce pests and

diseases and improve biodiversity.

Pest and Disease Management

Preference is given to preventive and biological methods such as:

e Resistant varieties.

e Crop rotation.

e Biological control.

¢ Mechanical methods.

e Botanical pesticides such as neem products.

e Bio-pesticides.

The use of prohibited synthetic pesticides and other chemicals is restricted according to the applicable organic

standards.

3. Seeds and Planting Material
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Farmers should preferably use suitable organic seed and planting material, where available. Seeds should be
healthy, viable and adapted to local conditions. Genetically modified organisms (GMQOSs) are not permitted in

organic production.
4, Conversion Period

Land under conventional farming generally has to undergo a conversion period before it can receive organic
status. During this period, the farmer must follow organic practices and maintain proper records. The duration

depends on the crop, previous land-use history and applicable standards.

5. Prevention of Contamination

Organic farms must be protected from contamination by prohibited substances. Farmers should take

appropriate measures against:

e Chemical drift from neighbouring farms.
e Contaminated irrigation water.
e Mixing of organic and conventional produce.

e Contaminated machinery and storage facilities.
Proper segregation and identification are important for maintaining organic integrity.
6. Certification and Inspection
Organic certification involves:

Application — Organic Production Plan — Document Verification — Farm Inspection — Compliance

Assessment — Corrective Action, if required — Certification Decision — Periodic Inspection
Under NPOP, recognized certification bodies inspect farms and verify compliance with prescribed standards.
7. PGS-India

The Participatory Guarantee System (PGS-India) is another important organic assurance system in India. It
uses participatory and peer-review mechanisms, in which farmers collectively verify compliance with

organic standards. It is particularly useful for small farmers and local/domestic markets.

8. Labelling and Traceability

Organic products must follow applicable labelling requirements. Eligible products may carry the Jaivik

Bharat identity according to the relevant regulations.

Traceability is also important. Records should allow the movement of a product to be followed through:
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Farm — Harvest — Processing — Packaging — Storage — Transportation — Market — Consumer
Conclusion

Organic standards in India ensure that organic farming is conducted systematically and transparently. NPOP
and PGS-India provide important frameworks for certification and assurance. The standards emphasize soil
fertility, biodiversity, crop rotation, permitted inputs, ecological pest management, contamination prevention,

record keeping, traceability and quality control.

Thus, Indian organic standards help protect the environment, maintain product quality, increase

consumer confidence and improve market opportunities for organic farmers.

YRd # Sfds A (Organic Standards in India)
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Government Schemes Related to Organic Farming in India

Introduction

The Government of India has introduced various schemes and programmes to promote organic farming,
sustainable agriculture, soil health, biodiversity conservation and environmentally friendly agricultural
practices. These programmes aim to reduce excessive dependence on synthetic fertilizers and pesticides,
improve soil fertility, enhance farmers’ income, develop organic value chains and create better markets for

organic products.
1. Paramparagat Krishi Vikas Yojana (PKVY)

The Paramparagat Krishi Vikas Yojana (PKVY) is one of the major government programmes for
promoting organic farming in India. It encourages farmers to adopt organic farming through a cluster-based

approach.
Major objectives:

e Promotion of organic farming.

e Reduction in dependence on chemical inputs.

e Promotion of organic manure and bio-inputs.

e Training and capacity building of farmers.

e Assistance for organic production and certification.

o Development of organic markets.

The cluster approach enables farmers to undertake organic farming collectively and facilitates production,

certification and marketing.
2. Mission Organic Value Chain Development for North Eastern Region (MOVCDNER)

The Mission Organic Value Chain Development for North Eastern Region (MOVCDNER) is an

important programme for promoting organic agriculture in the North-Eastern States of India.

It focuses on developing the complete organic value chain:
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Organic Production — Collection — Processing — Packaging — Branding — Marketing

The programme helps farmers connect their organic products with better markets and supports value addition

and market development.

3. Rashtriya Krishi Vikas Yojana (RKVY)

The Rashtriya Krishi Vikas Yojana (RKVY) supports the overall development of agriculture and allied

sectors.

States can undertake projects according to their agricultural priorities. Depending on the approved projects and

components, support may be provided for activities related to:

e Sustainable agriculture.

e Organic and natural farming.
o Natural resource conservation.
e Processing and value addition.
o Agricultural infrastructure.

o Entrepreneurship and market development.

4. Soil Health Card Scheme

The Soil Health Card Scheme provides farmers with information about the nutrient status of their soil.

Soil testing helps farmers understand:

e Soil fertility status.
e Nutrient deficiencies.
e Soil pH and other important properties.

e Appropriate nutrient-management requirements.

Importance in organic farming

It helps farmers:

e Manage soil nutrients scientifically.
e Avoid unnecessary fertilizer use.
e Plan organic manure application.
e Maintain long-term soil fertility.

e Improve soil health.

5. Pradhan Mantri Krishi Sinchayee Yojana (PMKSY)
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The Pradhan Mantri Krishi Sinchayee Yojana (PMKSY) aims to improve irrigation availability and water-

use efficiency.

Water conservation is an important part of sustainable organic farming. Efficient irrigation and water-

management practices can:

e Reduce water wastage.

e Improve crop productivity.
o Conserve groundwater.

e Reduce soil degradation.

e Support sustainable agriculture.

6. Farmer Producer Organisations (FPOSs)

The Farmer Producer Organisation (FPO) approach helps farmers work collectively in production,

processing and marketing.

For organic farmers, FPOs can be particularly useful for:

o Collective purchase of organic inputs.
e Technical training.

o Certification-related activities.

e Collection and grading of produce.

e Processing and value addition.

e Packaging and branding.

e Collective transportation.

e Access to larger markets.

e Improving farmers’ bargaining power.

7. National Programme for Organic Production (NPOP)

The National Programme for Organic Production (NPOP) is an important national framework for organic
production and certification in India. It is implemented by APEDA under the Ministry of Commerce and

Industry.

NPOP provides standards and certification arrangements relating to:

Crop production.

e Livestock production.
e Processing.

e Handling.

e Storage.
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e Labelling.
e Inspection and certification.

It is particularly important for certified organic products intended for organized and export markets.

8. Participatory Guarantee System — PGS-India

The Participatory Guarantee System (PGS-India) is a participatory assurance system for organic farming.

It is based on:

e Farmer participation.
e Group formation.

o Peer review.

e Mutual verification.
e Documentation.

e Shared responsibility.

PGS-India is particularly useful for small farmers and local/domestic markets, where a participatory

approach can provide an accessible mechanism for organic assurance.

9. Jaivik Bharat

Jaivik Bharat is an important initiative for the identification and promotion of organic food products in India.

It helps consumers identify eligible organic food products and promotes awareness about certified organic
products. Proper labelling and identification are important for building consumer confidence and preventing

misleading organic claims.

10. Agricultural and Natural Resource Conservation Programmes

Government programmes supporting agroforestry, soil conservation, water conservation, biodiversity and

natural-resource management also contribute to sustainable and organic farming systems.

Such practices include:

o Tree plantation.

e Agroforestry.

e Soil erosion control.
e Water conservation.
o Crop diversification.

e Recycling of farm residues.
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o Biodiversity conservation.

These practices improve ecological balance and support long-term agricultural sustainability.

Summary of Major Schemes and Programmes

Scheme/Programme Major Purpose

PKVY Promotion of cluster-based organic farming
MOVCDNER Development of organic value chains in North-Eastern India
RKVY Overall agricultural and allied-sector development
Soil Health Card Scheme Soil testing and scientific nutrient management
PMKSY Irrigation and water-use efficiency

FPO Programme Collective farming, processing and marketing

NPOP Organic production standards and certification
PGS-India Participatory organic assurance

Jaivik Bharat Identification and promotion of organic food products
Conclusion

The Government of India promotes organic and sustainable agriculture through a combination of specialized
organic farming programmes, certification systems, soil-health initiatives, farmer organizations,

irrigation programmes and value-chain development schemes.

Among these, PKVY and MOVCDNER are particularly important for direct promotion of organic farming,
while NPOP and PGS-India provide important organic certification and assurance mechanisms. FPOs, soil-
health programmes and value-chain initiatives further strengthen the economic sustainability of organic

farming.
Overall, these initiatives aim to develop the complete organic farming system:

Organic Production — Soil & Resource Management — Certification/Assurance — Processing —

Value Addition — Branding — Marketing — Better Farmer Income

Thus, government support plays an important role in promoting sustainable agriculture, healthy soils,

environmental protection, consumer confidence and economically viable organic farming in India.
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Potential Demand and Marketing of Organic Products

Organic Farming and Food Security in India
1. Introduction

Organic farming is an important component of sustainable agriculture. It aims to produce food without
excessive dependence on synthetic fertilizers and pesticides while maintaining soil fertility, biodiversity and
ecological balance. In India, the demand for organic products is gradually increasing due to growing

awareness about food quality, environmental protection, healthy lifestyles and sustainable agriculture.

Organic farming also has an important relationship with food security. India needs to produce sufficient food
for its large population while protecting the natural resources on which future agricultural production depends.
Organic farming can contribute to this objective when it is appropriately adapted to local conditions and

combined with efficient resource management.

2. Potential Demand for Organic Products

The potential demand for organic products in India is influenced by several factors.
2.1 Increasing Consumer Awareness

Consumers are becoming more aware of:

e Food quality and safety.

e Environmental pollution.

e Soil degradation.

e Pesticide residues.

o Sustainable agricultural practices.

e Health and nutrition.

This awareness has increased interest in organic fruits, vegetables, cereals, pulses, spices, edible oils and

processed foods.

2.2 Growth of Urban Markets
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Urban consumers represent an important market for organic products. Increasing urbanization, higher
purchasing power and the growth of supermarkets, specialty stores and online platforms have created new

opportunities for organic farmers.

Major cities provide significant markets for:

e Organic vegetables.

e Fruits.

e Pulses.

e Rice and wheat.

e Spices.

e Milk and dairy products.
e Processed organic foods.

2.3 Institutional Demand

Organic products can also find markets among:

o Hotels and restaurants.

o Schools and educational institutions.
o Hospitals and wellness centres.

e Food-processing industries.

e Retail chains.

e Exporters.

Institutional procurement can provide stable markets for organized farmer groups.

2.4 Export Potential

India has considerable potential for exporting organic products because of its diverse agro-climatic conditions

and large agricultural sector.

Products with export potential include:

e Spices.

e Teaand coffee.

e Rice.
e Pulses.
e Oilseeds.

e Fruits and vegetables.
e Medicinal and aromatic plants.

e Processed organic foods.
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Export markets require compliance with applicable certification, quality, traceability, packaging and food-

safety requirements.

3. Marketing of Organic Products

Marketing is essential for converting organic production into economic benefits for farmers.

The major stages are:

Production — Collection — Grading — Processing — Packaging — Certification — Branding —

Transportation — Retail — Consumer

3.1 Direct Marketing

Farmers can sell organic products directly to consumers through:

o Farmers' markets.

o Weekly markets.

e Community-supported agriculture.
e Farm shops.

o Consumer groups.

o Direct home delivery.

Direct marketing reduces intermediaries and can provide better returns to farmers.

3.2 Farmer Producer Organisations

Farmer Producer Organisations (FPOs) can help small farmers collectively market organic products.

FPOs can undertake:

e Collection.

e Sorting and grading.
o Storage.

e Processing.

e Packaging.

e Branding.

e Transportation.

e Bulk marketing.

Collective marketing improves bargaining power and reduces individual marketing costs.
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3.3 Retail Marketing
Organic products can be sold through:

e Supermarkets.
e Organic food stores.
o Cooperative outlets.
e Local retailers.

e Institutional buyers.
Proper certification and labelling are important for building consumer confidence.
3.4 Digital and Online Marketing

Digital technology has created new opportunities for organic farmers. Products can be promoted and sold
through:

e Websites.

e Mobile applications.

e Social media.

e Online marketplaces.

o Digital payment systems.

o Home-delivery networks.

Online marketing is particularly useful for connecting rural producers with urban consumers.

4. Importance of Certification in Marketing

Certification helps establish the authenticity of organic products. In India, NPOP and PGS-India are

important organic assurance systems.
Certification can help:

o Differentiate organic products from conventional products.
e Build consumer confidence.

e Improve access to organized markets.

e Support export opportunities.

e Reduce misleading organic claims.

Proper labelling, traceability and record keeping are also important components of organic marketing.
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5. Problems in Marketing Organic Products

Despite increasing demand, organic farmers face several marketing challenges.

Major problems include:

Higher certification and compliance costs.
Lack of adequate storage facilities.

Limited processing infrastructure.

Poor transportation facilities in some areas.
Inadequate market information.

Limited consumer awareness in some regions.
Difficulty in obtaining premium prices.
Competition with conventional products.
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Risk of false organic claims.
10. Seasonal variation in supply.
11. Lack of organized supply chains.

These problems can be reduced through farmer groups, improved infrastructure, certification support,

consumer awareness and better market linkages.

6. Organic Farming and Food Security in India

Food security means that people have physical and economic access to sufficient, safe and nutritious food to

meet their dietary needs.

The four major dimensions of food security are:

e Availability
e Accessibility
e Utilization

o Stability

Organic farming can contribute to food security through several mechanisms.

6.1 Long-Term Soil Fertility

Organic farming emphasizes the addition of organic matter through compost, manure, crop residues and green

manures.

Healthy soils can:
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e Improve soil structure.

e Increase water-holding capacity.

e Support beneficial microorganisms.
e Reduce erosion.

e Improve nutrient cycling.

Maintaining soil fertility is essential for long-term food production.

6.2 Efficient Use of Local Resources

Organic farming can make greater use of locally available resources such as:

e Crop residues.

e Animal manure.
e Compost.

e Green biomass.
e Farm wastes.

o Biological inputs.

This can reduce dependence on costly external inputs, particularly for small farmers.

6.3 Biodiversity and Resilience

Organic farming generally encourages crop diversity, crop rotation and biological pest management.
Biodiversity can make farming systems more resilient to environmental stresses such as drought, pest

outbreaks and soil degradation.

6.4 Reduction of Environmental Damage

Excessive and inappropriate use of agricultural chemicals can contribute to soil and water pollution. Organic

farming seeks to reduce these risks through ecological management.

Protection of natural resources is important for maintaining food production for future generations.

7. Limitations of Organic Farming for Food Security

Organic farming also has certain limitations that must be recognized.

7.1 Yield Differences

The yield of organic crops can be lower than conventional crops in some situations, particularly during the

transition period or where nutrient management is inadequate.
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Therefore, large-scale conversion to organic farming requires careful planning.

7.2 Nutrient Availability

Organic nutrient sources may release nutrients more slowly than readily soluble fertilizers. Farmers therefore

need good knowledge of:

o Compost management.
o Crop rotation.

o Green manuring.

o Biofertilizers.

e Nutrient recycling.

7.3 Pest and Disease Management

Organic pest management depends heavily on prevention, biological control and integrated approaches.

Effective management requires technical knowledge and regular monitoring.

7.4 Availability of Organic Inputs

In some regions, sufficient quantities of quality organic manure, biofertilizers and biopesticides may not be

readily available.

8. Organic Farming as a Component of Food Security

Organic farming should not be considered the only solution to India's food-security challenges. A balanced

approach is necessary.

Organic farming can contribute particularly through:

e Improving soil health.

e Reducing dependence on external inputs.
e Increasing resource-use efficiency.

e Supporting biodiversity.

e Improving resilience.

e Providing diversified farm income.

e Producing quality food.

e Promoting sustainable rural livelihoods.

The most appropriate approach may vary according to crop, region, soil, climate, irrigation availability and

socioeconomic conditions.
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9. Strategies for Increasing Organic Product Demand

The following measures can strengthen the organic market in India:

Increase consumer awareness.

Strengthen certification and traceability.
Improve packaging and labelling.

Develop farmer-producer organizations.
Improve cold storage and transportation.
Promote local and regional organic brands.
Encourage digital marketing.

Develop processing and value-addition facilities.

© © N o g bk~ w DR

Improve access to institutional markets.
10. Strengthen export-oriented value chains.
11. Provide technical training to farmers.

12. Encourage research on region-specific organic production systems.

Conclusion

India has significant potential for the production, consumption and marketing of organic products.
Growing consumer awareness, urbanization, changing food preferences, organized retail and digital marketing

are creating new opportunities for organic agriculture.

Organic farming can also contribute to India's long-term food security by maintaining soil fertility,
conserving water and biodiversity, recycling farm resources, reducing environmental degradation and
improving the resilience of farming systems. However, challenges such as yield gaps, certification costs,

inadequate infrastructure and limited market access need to be addressed.

Therefore, the future of organic agriculture in India depends on developing an integrated system involving
scientific production, farmer training, certification, quality control, efficient supply chains, value

addition, organized marketing and consumer awareness.
The overall relationship can be summarized as:

Sustainable Organic Production — Quality Products — Efficient Marketing — Better Farmer Income

— Resource Conservation — Long-Term Food Security.
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