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Preface

Over the past decades, chemical pesticides have driven several thousand farmers 
to suicide, thousands have been driven to sell themselves, their kidneys and 

their families.

Chemical pesticides devastate nature and life within it, whether it is the life of small 
organisms, insects, birds, or mammals including humans. Pesticides remain in the 

air, soil and water for a long time 
after they are used.

Chemical pesticides enter the food 
we eat and harm our health. They 
are particularly dangerous for infants 
and young children, whose bodies 
and organs are still being formed 
or growing. They lead to numerous 
diseases including cancers.

Chemical pesticides are an important 
link in the chains that enslave 
farmers and drive them to suicide.

Chemical Pesticides are not 
Necessary for Agriculture. The world 
has got along for thousands of years 
producing enough food without 
using these chemical killers. And yet 
today, the processes of liberalization 
and globalisation are pushing them 
upon us in the name of adequate food 
production and food security.
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Over millennia, farmers have identified and developed several methods of controlling 
pests without harming either the environment or health. These methods are intrinsic 
to organic and sustainable farming.

Ecological methods of plant protection respect the balance in nature, view all life 
forms as being intrinsically important and having value.

This book explores the rationale behind ecological plant protection, the links between 
chemical pesticides and farmers’ suicides, and details some of the ways in which 
nature can help in ensuring that there is sufficient food for all life on the planet.
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I. The failure of chemical pesticides

Pesticides are substances used to destroy or control a variety of pests that destroy 
crops and reduce food production. They can be synthetic chemicals or can be 

prepared at home. Synthetic pesticides are most commonly used in agriculture in a 
variety of ways: insecticides (to kill insects), herbicides (to kill weeds), rodenticides 
(to kill rodents), and fungicides (to control fungi, mold, and mildew).

In India, the use of pesticides has been 
steadily increasing over the past three decades. Today, India produces 47,000 metric 
tons of pesticides annually. The most commonly used form is insecticides (61%), 
followed by fungicides (19%) and herbicides (17%). Pesticides are used most on 
cotton (45%) and rice (22%). About 9% of the total pesticide use is on vegetables. 
Wheat and pulses production uses about 4% of pesticides each.
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The increase in pesticide usage had many devastating effects on the environment, 
agriculture as well as health. And it has led to the use of even more pesticides. The 
seeds of the Green Revolution respond to the increased use of chemical fertilizers, by 
growing lushly. These crops attract pests. As Green Revolution agriculture promotes 
monocultures, the pests find large areas with their food crop, and cause extensive 
damage to food production. In order to protect the crop, farmers spray pesticides. With 
regular exposure, the pests become resistant to the particular pesticide, and farmers 
are forced to either increase the dosage, or make a mix or cocktail of pesticides to 
destroy them.

Yet another problem is that use of chemical pesticides causes pests to shift their food 
base to other crops. For example, a variety of bollworm, called helicoverpa armigera, 
used to only affect rabi crops such as chickpea, and was commonly called gram pod 
borer. With the increase in the use of pesticides, this pest started attacking cotton, 
and caused a 66% decrease in cotton production in Andhra Pradesh in 1987-88. As 
pesticides also destroy other life forms, including the natural predators, this can have 
a devastating effect on farmers’ survival options. The bollworm problem in Andhra 
Pradesh in 1986 and the excessive use of pesticides almost totally exterminated the 
predators of the pest in the region, forcing farmers to use even more pesticides.

Increased use of pesticides is directly linked to farmers’ suicides. Over the last decade 
and a half, thousands of farmers have committed suicide, especially in Andhra Pradesh 
and Maharashtra. Pesticides are expensive, and farmers are forced to take loans at 
high rates of interest. When the crop still fails, they find no ways of paying back 
the debt and the interest, and are forced to take their own lives.

Problems caused by pesticides

Pesticide usage leads to their presence in the environment. When sprayed, pesticides 
enter the air. They enter water mainly through surface runoff, sediment transport from 
treated soil, industrial wastes and direct application of pesticides to control acquatic 
pests. Soil receives pesticides when the pesticides are directly applied besides runoff 
from plants, rains and dumping of empty containers of pesticides.
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• Indiscriminate and defective handling 
of the pesticides causes environmental 
pollution and leads to health hazards.

• Pesticides resistance: Consistent use 
of pesticide to control pests had led to 
development of resistance among pests; 
it also has adverse effect on non target 
organisms.

• Destruction of beneficial organisms: 
Continuous use of pesticides has 
adverse effect on beneficial organisms 
like honeybees, pollinators, parasites and predators. The crisis in cotton cultivation 
posed by boll worms, white flies etc. leading to total crop loss and eventual 
frustration and suicides of many farmers in A.P.

Pesticides cause poisoning at many levels. These include:

•  Manufacturing Level: Persons engaged in manufacturing of insecticides are 
subjected to insecticider exposure. This results in chronic poisoning. The poisoning 
symptoms of aldrin, dialdrin and endrine 
are headache, fatigue, loss of appetite, loss 
of weight and memory.

• Operating level: The majority of cases occur 
in hot and humid field conditions. The 
reason is that the operators or farmers 
do not wear protective clothing.

• Consumer level: Chlorinated hydrocarbons 
can accumulate in the adipose tissues of 
mammals. It is very difficult to ascertain 
the extent of safety of residue in human 
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beings. Humans usually have very high levels because they consume plants and 
animals which already have them in their tissues.

The limit of DDT proposed by the World Health Organisation is 1ppb. Studies done 
by the Indian Council of Medical Research, the Indian Council of Agricultural Research 
and other institutions show that almost every Indian has high levels of DDT in his/her 
blood and body fat, as result of consuming pesticides through food and water every 
day for many years. This has led to a drastic increase in diseases that affect the various 
systems in the body, including cancers, diseases of the digestive, the immune, and the 
reproductive system.

Those most at risk from pesticide poisoning are infants and young children, because 
their organs are still developing and maturing. Because they consume more food in 
relation to their body weight as compared to adults, they also take in more pesticides. 
Thus it is vital to ensure that pregnant women, breastfeeding women, and infants 
and young children in particular consume only organically grown, pesticide-free 
foods, and safe, pesticide-free water.

Environmental impacts of pesticide use include:

• Persistence in the environment. Pesticides also persist in the environment for very 
long periods after their use. Thus food, water and soil stay contaminated for long 
periods. The recent expose on Coca Cola has shown how most of the rivers of India 
have a high presence of pesticide residues in them. Between 1993 and 2003, Uttar 
Pradesh consumed 75,000 metric tonnes of pesticide. A 1995 study showed that 
the concentration of DDT in the Ganga spiked up to 143 ppb (parts per billion), 
though it averaged 13ppb.

• Destruction of soil microbes

• Increase in the number of minor pests becoming major pests

• Destruction of beneficial insects, birds and other fauna

• Increase in cost of production and deepening of debt

• Residue in crops. Studies by the ICMR have shown that more than half the food 
commodities in India are contaminated with pesticides, out of which 20% have 
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levels far above the maximum tolerance limit. A study by the All India Coordinated 
Research Project on Pesticides Residue, done in 1999, and sponsored by ICAR, 
showed that over 60% of food commodities contained pesticide residues.

• Development of resistance, resulting in increased pesticide use

Where chemical pesticides are concerned, there are no safe levels. Synthetic pesticides 
do unrepairable damage and kill.
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II. Organic Pest Control –
The way to remain independent

In today’s world of liberalization and globalisation, both agriculture and farmers 
are under threat. Agriculture is threatened by new technologies and products that 

can destroy or change the environment. Farmers are threatened with loss of land, 
displacement and debt, where suicide seems like the only available way out. Tens of 
thousands of farmers across the country have committed suicide. Everyday we hear 
of more farmers taking their own lives. While these suicides are directly related to 
pesticide use, they are also evidence of the deepening enslavement of farmers to 
an unjust and degrading system where farmers are no more considered vital to the 
survival of human kind.

The threat to agriculture and the threat to farmers become intricately linked through 
the process of liberalization and globalisation. Liberalisation is forcing policy changes 
to remove government controls and pave the way for the entry of the unscrupulous 
market, whether in the case of seeds, of loans, of inputs, of price of the produce. 
Globalisation has made the Indian farmer, with an average of 2 bigha land, dependent 
for his survival on the international market controlled multinational corporations 
whose financial resources are often more than the entire financial resources of a 
country. Through processes such as contract farming, these corporations lure farmers 
into enslavement. Farmers are forced to buy seed from them, buy inputs from them, 
and finally sell the product to them at a price fixed much before the crop has planted. 
This price does not reflect the farmer’s actual production cost, but rather the lowest 
the corporation would have to pay anywhere in the world.
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How does going organic protect the farmer

When farmers decide to practise organic farming, they are not making a simple 
decision. They are declaring their independence from a system of slavery.

When an organic farmer plants indigenous varieties, she/he has taken the first step 
in rejecting the enslaving system. As seeds of indigenous varieties are rarely sold 
by corporations, the farmer has to depend on herself/himself or another farmer, thus 
strengthening the bond between farmers. Through this step, she/he refuses to hand 
over control to the corporations.

Indigenous varieties usually have inbuilt moisture prudence, disease and pest 
resistance. When farmers select the variety to plant, they are asserting their role as 
scientists. This gives a push to people’s science, which has grown over thousands of 
years, and which has proved itself repeatedly in real situations in real fields. This 
act also provides further proof of their efficiency of their scientific practices of on-
farm development of varieties. It further reduces costs, as the seeds itself are usually 
from farm itself, or from another farmer.

Indigenous varieties respond very well to organic composting. Such compost is made 
from on-farm inputs – plants, dung, urine. It helps to keep the soil alive and healthy, 
and keeps costs of production low.

Organic methods of controlling pests rests firmly in the belief that pests do not need 
to be destroyed. They merely have to be controlled. The methods employed recognize 
that nature has perfected a means of ensuring balance between pests and predators, 
and interfering with one can destroy the other, causing an imbalance in nature. When 
predators have no food in the form of pests, they will either die off, or turn into 
pests themselves because they will have to find other sources of food.

Organic plant-based pesticides are once more an expression of the scientific ability of 
farmers. As the disgust with chemical pesticide grows, and more and more persons 
are demanding food grown with natural pesticides, corporations are trying to steal and 
lock farmers’ age-old knowledge with themselves, by calling it intellectual property 
and claiming their rights to monopolise its use. The best way to continue to keep 
this knowledge in the people’s domain is to continue to use it.
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In organic farming, a farmer is not tied to corporate prices for his produce. Corporations, 
particularly multinational corporations, source food from across the world. They 
predict world demand in the future, and decide on the price they will pay farmers 
much before the farmer even sows the seeds. As they control both the global market 
for food and the global market for inputs, they can force farmers to accept low prices 
once they have entered into a contract. Thus any setback or increase in cost of 
production has to be borne by the farmers themselves. When farmers refuse to become 
dependent on corporations for seeds and inputs through contracts, they can negotiate 
a fair price for their produce. In fact, they can (and often do) approach consumers 
directly, thus benefiting the consumer too, who does not have to pay for expensive 
cold storage and long distance travel of food. The food quality is also better.

Organic methods of food cultivation does not mean lower yields. Studies done across 
the world show that organic farms produce as much or even more than chemical-
based farms. Besides grain yield, the farm also provides yield of fodder, of fertilizer 
(in the form of plant residue, leaves, cattle dung), draught power, plant protection, 
and medicines.

Organic farming encourages respect for all varieties of plants and animals, and is 
thus an embodiment of “Vasudhaiva Kutumbakam”, the earth family. It teaches that 
human life form is neither more nor less than any other life form, and thus is the 

basic foundation of tolerance. 
Cattle are loved and respected for 
the variety of help they provide 
human beings. Soil organisms 
such as earthworms and fungus 
are to be held worthy of respect, 
their contribution to human 
happiness recognized, and they 
are not to be ruthlessly destroyed. 
No weeds exist in organic farming, 
because all plants have value. If 
this value does not come from its 
use as food or medicine, it comes 
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from its value for use in composting, or as (ground cover to prevent erosion. It thus 
is a practical expression of “Vanaspathya shantih” – which many Indians say daily 
at the end of their prayers.

Key Characteristics of Organic Farming:

Organic farming protects the long-term fertility of soils by increasing the organic 
content in the soil and increasing microbial activity.

It creates nitrogen self-sufficiency through the use of legumes, and effectively 
recycles organic matter including crop residues and livestock waste.

For weed, disease and pest control, it relies primarily on crop rotations, natural 
predators, diversity, organic manuring, resistant varieties, biopesticides and 
biological intervention;

It involves the extensive management of livestock, and takes into consideration the 
needs and welfare of livestock, including their nutrition, health, and breeding.

Careful attention is paid to the impact of the farming system on the wider 
environment and the conservation of wildlife and natural habitats.

Benefits of Organic Farming

It helps to maintain a healthy environment by reducing the level of pollution.

It improves human and animal health by reducing the level of residue in the 
product.

It helps sustainably maintain high levels of agricultural production.

It reduces risk of crop failure.

It reduces production costs.

It improves soil health.

It makes efficient use of natural resources while conserving them for future 
generations.

It reduces consumption of fossil fuels.
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III. Key Characteristics of
Chemical-free Plant Protection

The most basic principle of chemical-free plant protections is not to use synthetic 
pesticides in any form. A closely related second principle is to be as self-reliant 

as possible, by using on-farm inputs. If you need material from outside your farm, 
they should be found in nature, and not manufactured as far as possible. Thus it is 
better to make your own organic pesticides, rather than purchase ready made organic 
pesticides. It is cheaper too.

In most cases, methods of organic farming make the use of pesticides unnecessary. It 
is important to remember that organic farming does not demand destruction of pests. 
It seeks to retain the ecological balance between pest and predator in nature, while 
at the same time, protecting plants to ensure adequate food production. Organic pest 
management relies on the combination of many techniques 
of organic farming, which together help in controlling 
pests. These techniques include:

1. Deep ploughing the fields during summer season help 
in killing pests, larval & eggs.

2. Clean cultivation by destruction of weeds and other 
alternate hosts breaks the carry over of the pest during 
the next cropping season.

3. Adopting crop rotations to avoid carry over of pests 
from one season to next season.

4. Change in time of sowing
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5. Draining of water out of fields at times of pests growing in number

6. Use of resistant varieties

7. Growing of trap crops

8. Release of parasites and predators

9. Use of pheromone traps and light traps

10. Use of biological insecticides

11. Use of mechanical weed control

12. Cover cropping to control weed-seed germination

A happy plant is a healthy plant!

Plants are most likely to suffer pests and diseases when they are stressed. So to 
prevent them from being stressed, we can:

• Make sure the soil is fertile, by using composts and green manures.

• Plant at the correct distance. If you plant too close together, you reduce air 
circulation, which increases the chance of diseases, and provide more hiding 
places for pests.

• Regulate your watering. Too little watering causes stress in the plant, too 
much can lead to rotting and other problems.

Methods of Plant Protection

The methods of organic plant protection can be divided into the following heads:

• Mechanical control

• Physical control

• Cultural control

• Biological control

These will be explored more fully in the following pages.
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IV. Mechanical Control

Mechanical control of pests means manual methods. Some example of these methods 
are:

• hand picking of larva which are sluggish, can be collected and destroyed 
easily.

• Beating with a stick, as can be done in the case of swarms of locusts

• Shaking the plant, when adult grubs or large caterpillars and insects collect on 
the plant/tree

• Sieving and winnowing of stored grain

• Dragging a rope; this is done in rice fields with standing water, where larva and 
pupae remain attached to leaves. By dragging a rope, they fall into the water and 
can be removed easily.

• Banding the tree with sticky bands stops insects which come from the ground to 
lay eggs on trees. Eg. Mealy bugs on mango.

• Bagging the fruit, to prevent fruit sucking moths, in the case of citrus and 
pomegranate

• Trenching the field. This prevents pests like army worm, grasshoppers, which 
march from field to field, to enter new fields.

• Using water as a barrier. This is good, especially for ants.

• Using barriers such as sharp granules, bran, salt or straw can discourage slugs 
and snails from destroying plants.
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• Practising hygiene can prevent many problems. This includes ensuring

v Removal of diseased leaves or fruit, and any fallen fruit.

v Eliminating hiding places for slugs and snails and reduce crop diseases.

v Checking crops regularly for eggs, pests and diseases. It is easier to remove a 
cluster of eggs than 50 caterpillars!

v Being very cautious about new plant material, as they can carry pests and 
diseases. New plant material must be kept away from the main field until it 
is certain that they do not carry disease and pests.

Advantage of this method: Limitations of this method:

i. Skilled labours are not required. i. Time and labour requirement is high.

ii. Cost required is very less. ii. This method is applicable only on 
small scale.

iii. There are no side effects. iii. This requires repeated application.



20 21

V. Physical control

Physical control of pests involves the reduction of pest population by using devices 
which affect them physically or alter their physical environment including the 

manipulation of temperature, humidity, light. This includes

• Sun drying: Stored grain pests can be easily controlled by sun drying.

• Disinfection of godowns: Heating of godowns at 50-700C kills the pests present 
insides.

• Burning: Flame throwers are used for pests like locust.

• Refrigeration: Cold storage of fruits and vegetables reduces pest infection.

• Moisture: At less than 10 % moisture there is no infection of stored grain pest 
while at high moisture in field increases infection of pyrilla in sugarcane.

• Use of light: Light traps are used for many pests like hairy caterpillar, stem 
borer.

• Use of sound: Ultrasonic sound is used to control rats.

• Hot water: Hot water treatment to the sugarcane prevents damage by scale 
insect.

Farmers’ innovation in physical and mechanical management of pests.

• When storing sesame seeds for a long period of time, a combination of red chilli 
along with castor seeds is used effectively to ward off any pests in the stored 
sesame seeds. For 10 kg of sesame seeds 100 g of castor seeds and100 g of small 
pieces of red chilli are mixed thoroughly with the sesame seeds and seeds are 
either put in gunny sacks or any other container.
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• Castor seeds have anti-bacterial and antifungal effect.

• The godown where the grains are to be stored is dusted along its edges with 
powdered bay leaf, neem leaves or neem seeds powder, or else tobacco powder 
or leaves, or seeds of ‘posotias’ (Vitex negundo) or its powder.

• The stored grain is also covered by a 2 to 3 inches high layer of rice husk a few 
‘Ou-tenga’ (Dillenia indica L) fruits on the grains to be stored. (the fruits should 
be used in combination with the rice husks)

• Controlling rodents: A bamboo pipe which is open on both the ends is filled with 
little rice husk and chilli powder and blown towards the hole of the rodents. 
Shower of this mixture scares them and they flee into their holes.

• Seeds of ‘beehmona’ plant are inserted into the holes of these rodents and then 
the holes are sealed. (The seeds are poisonous and prove fatal to the rodents)

• For controlling pests of cucurbits: The pests belonging to the Coleoptera family 
or Beetle-type pests, cause a lot of damage to the cucurbit crop. These pests 
bore holes on the cucurbit fruit leading to damaged fruits. The cucurbit fruits 
grow high up on the creeper or are found growing at a lower level near the soil 
itself. These fruits are covered with straw, hay or grass. A fire is made with dry 
weed, leaves, and dry chillies right below the cucurbit creeper and this smoke is 
allowed to pass through the creeper. The smoke has a deterrent effect on these 
pests causing them to flee.

• Seeds are mixed with turmeric powder and castor oil at the rate of about 50 g 
castor oil and 25 g turmeric powder for one kg seed. They are then dried in the 
sun. Such seeds remain free from pest attack during storage.

• Pieces of red chilli (Capsicum annuum) along with salt are mixed with grain to 
reduce pest attack. For a kg of grain, about 100 g of chilli and 100 g of salt are 
required.

• Storing castor and sesamum (Sesamum indicum) seeds together can also reduce 
pest attack.
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• Jowar is stored by mixing with salt, neem leaves and garlic (Allium sativum).

• Seeds of big grains such as red gram, cowpea, green gram and black gram are 
thoroughly mixed with wet red soil and dried in the sun. They become more 
resistant to pest attack.

• To reduce attack of pod borer, certain seeds such as that of ridge gourd, bottle 
gourd and cowpea are stored in the form of whole pods or dried fruit without 
extracting the seeds.
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VI. Cultural Control

Cultural control of pests embodies the scientific knowledge of farmers, which they 
have gathered over thousands of years through close observation of nature, of 

domesticated crops, and through careful experimentation. This knowledge is often 
area specific, but can be applied generally too. It involves manipulation of different 
cultural practices like ploughing, harvesting, manuring, etc. for reducing pest damage. 
This includes following types of activities:

Crop rotation: Crop rotation means growing a series of dissimilar types of crops in 
the same space in sequential seasons to avoid the buildup of pathogens and pests 
that often occurs when one species is continuously cropped. Diamond back moth on 
cabbage can be controlled by rotating cabbage by a non cruciferous crop.

A general effect of crop rotation is that there is a geographic mixing of crops, which 
can slow the spread of pests and diseases during the growing season. The different 
crops can also reduce the effects of adverse weather for the individual farmer and, 
by requiring planting and harvest at different times, allow more land to be farmed 
with the same amount of machinery and labor.

Intercropping or Polyculture is planting of different crops in close physical proximity. 
It is a form of polyculture. Marigold and chrysanthemum planted between other crop 
help prevent attacks of greenfly and aphids as well as attracting predator insects to 
prevent attacks by other pests.

Choosing a diverse range of plants for the field helps to regulate pests in a variety 
of ways, including:

• Hiding the crop plants from pests, depending on the nearness of the companion 
or intercrop.
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• Producing odors that confuse and repel pests.

• Acting as trap plants by providing an alluring food that entices pests away from 
crops.

• Serving as nursery plants, providing breeding grounds for beneficial insects.

• Providing an alternative habitat where beneficial insects can live and reproduce. 
Nectar-rich plants that bloom for long periods are especially good, as many 
beneficial organisms, which are parasitic or predatory in the larval stage, need 
nectar to survive during the adult stage.

Intercropping is used to invite birds to control the pest population. Seeds of maize 
(100-150 gms/acre) are grown randomly in the fields of pigeonpea to invite the birds 
to eat the cob of maize. After some time birds find insect larvae on pigeonpea and 
pick it up as food.

Some plants good for intercropping

Basil (Hindi – Tulsi) - Repels flies and mosquitoes.

Catnip (Nepeta cataria) - Deters flea beetle.

Chrysanthemum (Hindi – guldauri) – Source 
of pyrethroids, effective in controlling many 
kinds of pests

Chickweed (Stellaria media) - good ground 
cover, edible

Cocklebur (Hindi – Shankhahuli) - repels 
armyworms

Dandelion (Taraxacum officinale) — repels 
armyworms, breaks up dense soil, helping 
vegetable roots go deeper, is also edible
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Garlic - Deters many insects and pests, edible

Goldenrod (Solidago L.) - repels some bad 
insects, and shelters several useful predatory 
species

Horseradish (Armoracia lapathifolia)- Deters 
potato bugs.

Marigold — The workhorse of pest deterrents. 
Discourages Mexian bean beetles, nematodes 
and others.

Milkweed (Hindi – madhar) — repels wireworms

Mint (Hindi – Pudina) - Deters white cabbage moth, ants.

Multiflora rose — distracts Japanese beetles from good crops, attracts birds, bees 
and butterflies

Nasturium — Deters aphids, squash bugs and striped pumpkin beetles.

Normal grass can be used as ground cover, especially when very fertile soil may 
otherwise provide too much nitrogen to plants like tomatoes and peppers, which will 
then stay in leaf-growing mode and fail to produce fruit

Peppermint — Repels the white cabbage butterfly.

Pigweed / Amaranthus — also shelters ground beetles, breaks up hard soil, allowing 
other plants to develop deeper roots, edible

Solanum — provides cover for predatory ground beetles which hunt aphids

Wild mustard — protects predatory insects

Ploughing the field: Deep ploughing in the field exposes the hidden pupae or egg 
stages of insect and destroys them.

Earthing up: Sugarcane early shoot borer, potato tuber moth can be controlled by 
timely earthing up of the field. This prevents insects from laying their eggs.
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Destruction of crop residue: Pupae of insect remain inside the crop residue and can 
be controlled by destroying it.

Variation in time of sowing: Early sowing in jowar escapes the shoot fly attack while 
early planting in rice reduces gall midge damage.

Trap cropping: Two crops of same family like cabbage; cauliflower, cotton, okra can 
be grown together, with the minor crop acting as a trap crop, and which can be 
removed after a pest attack.

Pheremones are sex hormones emitted by insects to attract members of the opposite 
sex. Using traps baited with phreromones, is also an effective control for pests.

Resistant varieties: Sowing crop varieties which are resistant to particular pest 
can be grown to avoid crop damage. Many indigenous varieties of plants have 
developed resistance to pests and diseases over thousands of years of selection and 
experimentation by farmers. Many of these varieties are fast becoming extinct due 
to non-use in the new agricultural technology paradigm. Thus it is very important 
to continue to grow and ensure wide distribution of these varieties.

Using home made pesticides from local trees, plants and other on-farm inputs. India 
has a history of using trees like neem, pongamia glabra, cowdung, cow urine for pest 
control. These are extremely effective and low-cost methods.

Advantages of cultural control Disadvantages of cultural control

As we are using same cultural practices 
no extra cost is required.This method is 
safe for application.

This method is effective for single pest 
only. There are no visible results observed. 
This method is not effective at epidemic 
condition. Detailed knowledge of biology 
of pest is required for this purpose.
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VII. Biological control

Study and utilization of natural enemies of insect like predators, parasites and 
pathogens by man to manage pest population below economic injury level is called 
biological control of insect pest. Some of the common agents of biological control 
in India are as follows:

Name of 
predator

Target pests Seasons of action

  1990 1991 1992

Orius sp. Aphids, immature 
stages of jassids, 
whitefly

July-
September

Late June-
October

June-
September

Geocoris sp. Aphids, immature 
stages of jassids, 
whitefly

July-
September

July-October Late August-
November

Canthecona 
furscellata

Early instars of 
H.armigera, 

August-
November

August-
December

August-
November

Chrysoperla Sp. 
Apertochrysa sp.

Aphids, jassids, eggs 
and young larvae of 
bollworms

June-
September

June-October July-
November

Menochilus sp., 
Scymnus sp., 
Coccinella sp.

Aphids, jassids, eggs 
and young larvae of 
bollworms

June-
September

July-September August-
December

Agents of biological control can be classified in the following way:

Predators: Insects which feed on other insects having body size greater or equal to 
itself are called predators. This group includes:
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• Lady bird beetle: Ladybird beetles and, in particular, their larvae are voracious 
predators of aphids such as greenfly and blackfly, mites, scale insects and small 
caterpillars. The ladybird is a very familiar beetle with various colored markings, 
whilst its larvae are initially small and spidery, growing up to 17 mm long. The 
larvae a tapering segmented grey/black body with orange/yellow markings nettles 
in the garden and by leaving hollow stems and some plant debris over-winter so 
that they can hibernate over winter.

• Chrysoperia carnea: The larvae of this insect feed on all soft bodied insects like 
aphids, jassids, white flies, mealy bug, etc.

• Cryptolaemus montrouzieri: This insect feeds on mealy bugs on grapes.

• Hoverflies. Resembling slightly darker bees or wasps, they have characteristic 
hovering, darting flight patterns. There are over 100 species of hoverfly whose 
larvae principally feed upon greenfly, one larva devouring up to fifty a day, or 
1000 in its lifetime. They also eat fruit tree spider mites and small caterpillars. 
Adults feed on nectar and pollen, which they require for egg production. Eggs 
are tiny (1 mm), pale yellow white and laid singly near greenfly colonies. Larvae 
are 8-17 mm long, disguised to resemble bird droppings, they are legless and 
have no distinct head. Semi-transparent in a range of colours from green, white, 
brown and black. Hoverflies are attracted to marigold in particular.

• Dragonflies are important predators of mosquitoes, both in the water, where the 
dragonfly nyads eat mosquito larvae, and in the air, where adult dragonflies capture 
and eat adult mosquitoes. Community-wide mosquito control programs that spray 
adult mosquitoes also kill dragonflies, thus removing an important biocontrol 
agent, and can actually increase mosquito populations in the long term.

• Other useful predators include lacewings, Anthrocorid bugs, rove and ground 
beetles, aphid midge, centipedes, predatory mites, as well as larger fauna such 
as frogs, toads, hedgehogs, slow-worms and birds.

Parasites: Those insects whose larvae feed internally or externally on the body of 
other insect are called parasites. They lay their eggs on or in the body of an insect 
host, which is then used as a food for developing wasps. Parasitic wasps take much 
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longer than predators to consume their victims, for if the larvae were to eat too fast 
they would run out of food before they became adults. Such parasites are very useful 
in the organic garden, for they are very efficient hunters, always at work searching 
for pest invaders. As adults they feed upon nectar, pollen and sap, therefore planting 
plenty of flowering plants will encourage their presence.

Trichogramma is the most widely used parasite. Other species include:

• Ichneumon flies: (5-10 mm). Prey mainly on caterpillars of butterflies and 
moths.

• Braconid wasps: Tiny wasps (up to 5 mm) attack caterpillars and a wide range 
of other insects including greenfly. A common parasite of the cabbage white 
caterpillar- seen as clusters of sulphur yellow cocoons bursting from collapsed 
caterpillar skin.

• Chalcid wasps: Among the smallest of insects (<3 mm). Parasites eggs/larvae of 
greenfly, whitefly, cabbage caterpillars, scale insects and strawberry tortrix moth.

Pathogens: Microorganisms like bacteria, viruses, fungi, protozoa and nematodes 
develop diseases to the pest and thus help in killing pest.

Advantages of using biological control

Biological control is extremely effective in controlling 
pests. In Maharashtra, the use of such control has been 
seen to reduce the cost of plant protection by almost 
65%. Maharashtra is a state where thousands of farmers 
are committing suicide because of the increased pesticide 
usage on new varieties of cotton. Farmers have become 
so indebted that they are begging passersby to buy their 
whole village and get them out of debt.

Biological control also costs very little. Most of the agents 
introduced produce future generations at no cost.
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BIOCONTROL FOR COTTON

S.N. Bioagent dosage/ha Target pest(s) specific advantages

1. Trichogramma 
chilonis

One lakh [5 
cards]

bollworms 
[three 
species] 

i. kills bollworms’ eggsii. The 
damaging bollworm population 
is drastically reduced. iii. It cuts 
the number of broods [cycles in 
the treated fields. iv. Lower cost 
of protection in comparison to 
insecticides to get similar results.

2. Chrysoperla 
[chrysopa] 
carnea

1000-2000 jassids, 
aphids,

i.highly voracious predator bollworm 
eggs & young ii.insatiable hunger 
larvae iii.good hunting capacity iv. 
broad spectrum predator.v. long larval 
life that is highly predaceous.vi.can 
be released in the crop at egg 
stage.vii.multiplies very fast in cotton 
crop viii.reinfests the cotton fields 
once the effect of insecticides wanes 
out.x.The adults are free living and 
produce the progeny in cotton itself 
and are not affected much due to 
insecticides.

3. Bracon 
hebator

1250 Caterpillars i.Kills bollworms and semiloopers.

4. Nuclear 
polyhedrosis 
virus

250 larval 
equivalents 
[LE] 
1LE=200 
CRORES

H.armigera i. very specific for H.armigera 
managementii. can be mixed with 
any insecticdes for application iii. 
combines with any of the above 
biocontrol agents PIBs or OBs
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VIII. Oils for pest control

Farmers have, for centuries, used a variety of oils to control pests (scales, aphids, 
mites, etc.) as well as plant diseases such as mildew. Many of the oils are available 

in the market today at fairly cheap prices. They form an important part of the organic 
plant protection system.

Oils control pests in different ways. In many cases, they block the spaces through 
which insects breathe, and thus cause them to die. Some oils act as a poison, by 
interacting with the fatty acids in the insect and interfering with its normal metabolism. 
Oils also may disrupt how an insect feeds, a feature that is particularly important in 
the transmission of some plant viruses by aphids.

As these oils pose very few risks to either humans or to beneficial species, they allow 
excellent biological control. They evaporate quickly, leaving little residue. They are 
easy to apply, can be used alone when diluted with water, or can be mixed with 
other home based pesticides to improve their efficacy and extend their performance. 
When diluted and mixed with a little baking soda, they can help prevent diseases 
such as mildew and rust.

Neem oil is the oil of choice in organic control of pests. Among vegetable oils, 
cottonseed oil is extremely effective; to some extent, soyabean oil also helps in 
warding off pest attacks.

Some plant pests controlled by horticultural oils.

• Insects and pests

v Aphids that curl leaves in spring,

v Caterpillars that winter as eggs on the plant (leafrollers, tent caterpillars),
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v Mites that winter on the plant (e.g., conifer-infesting species), Scale Insects (e.g., 
pine needle scale, striped pine scale, Kermes scale, cottony maple scale)

v Adelgids,

v Scale Insects,

v  Spider mites,

v Whiteflies

• Diseases

v Powdery mildew

v Some aphid-transmitted viruses

Precautions that need to be taken when using oils to manage pests on woody 
plants

• Avoid using oils on plants that do not respond well. Make sure that they do not 
drift onto such plants.

• Do not apply when temperatures are excessively high (above 100 degrees F) or 
low (below freezing).

• Do not apply during drought

• Do not apply oils if plant tissues are wet or rain is likely. Moisture does not 
allow the oil to evaporate quickly, and can thus damage the plant.

• Do not spray when shoots are growing.
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IX. Recipes for organic plant protection

Many plants and trees, and cowdung and cow urine can control pests and 
diseases of plants. Extracts of neem, pongamia, custard apple, etc., can control 

a wide range of insects, bacteria, fungi and virus. These pesticides are not only eco-
friendly but economical too. Farmers can easily prepare their own pesticides from 
these ingredients.

Given below are a few directions for making either cow’s urine-based or plant-based 
pesticides. These are only a few. Many more are available. Numerous ways of using 
the pesticidal properties of cow’s urine and various plants is available in various 
publications and on the internet. Two internet sites that are extremely useful and 
give directions that have been developed by and with farmers, are:

www.oisat.org/control_methods/plants_in_pest_control/

www.sristi.org/honeybee.html

Some cow urine based pesticides

Cow’s urine is an extremely efficient natural pesticide. It can be used alone, or with 
extracts or crushed parts of other plants that also have pesticidal properties.

PANCHAKAVYA: An organic solution constituted by adding with 5 parts of cow’s 
fresh milk, 5 parts of cow milks curd, 2 parts of cow milk’s ghee, 40 parts of cows 
fresh urine, and 48 parts of cow’s fresh dung. To this is added 2% common salt, 
and 0.1% yeast. Besides being an extremely effective pesticide, it is also an excellent 
fertilizer of the soil.
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COW URINE INSECTICIDE SPRAY: Put 100 g. leaves, flowers and stem of nirgudi 
(Latin: Vitex negundo) in cow urine. Let it decay for 20 days. Then crush the solids 
and filter it. A spray of this solution destroys the insects and worms in the fields. 
It can also prevent pest attacks if sprayed in advance.

TOBACCO WITH OTHER PLANT EXTRACTS IN COW’S URINE : Take 1⁄2 kg garlic, 1⁄4 
kg chilli and 1⁄4 kg of ginger, and grind into a thin paste with lots of water. Mix with 
5-6 litres of 3-day old cow’s urine. Add 250 ml neem oil, 250 ml tobacco extract and 
100 ml asafetida (hing) extract. Dilute with 50 - 60 litres of water. This is enough for 
one acre of land. Before spraying, add an emulsifier at the rate of 4 ml. per litre.

PONGAM, ALOE AND NEEM EXTRACT: 1 kg of pounded Pongam cake, 1 kg of 
pounded Neem cake and 250 gms of pounded Poisonnut tree (Strychnos nux vomica) 
seed are tied in muslin cloth and soaked overnight in water. In the morning the pouch 
is squeezed and the extract is taken out. This is mixed with 1⁄2 litre of Aloe vera leaf 
juice. To this added 15 litres of cow’s urine. Before spraying 1 litre of this mixture 
is diluted with 10 litres of water. For an acre 60 - 100 litres of spray is used.

SEED TREATMENT WITH RHIZOME POWDER AND COW’S URINE: Boil 10 litres of 
water and cool it the previous day itself. Next morning, add 4 litres of cow’s urine 
and 200 gms of rhizome powder to the cooled water. Stir it well. Then add seeds 
which are to be sown to this solution and mix it well. Remove the damaged seeds 
which float on the surface of the solution. Allow the remaining seeds remain in the 
solution for 15 minutes. Filter the solution and separate the seeds. This seeds can be 
sown directly in the field. This gives protection and resistance against pathogen and 
pests. 1 litre of cow’s urine and 50 gms of rhizome powder is required for treating 
1 kg of seed.

Plant based pesticides

Standard procedures for the preparation and application of the plant extracts

Select plant parts that are free from diseases.

When storing the plant parts for future usage, make sure that they are properly dried and 
are stored in an airy container (never use plastic container), away from direct sunlight 
and moisture. Make sure that they are free from molds before using them.
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Use utensils for the extract preparation that are not used for your food preparation and 
for drinking and cooking water containers. Clean properly all the utensils every time after 
using them.

Make sure that you do not have direct contact with the crude extract while in the process 
of the preparation and during the application.

Make sure that you place the plant extract out of reach of children and house pets while 
leaving it overnight.

Harvest all the mature and ripe fruits before plant extract application.

Always test the plant extract formulation on a few infested plants first before going into 
large scale spraying. When adding soap as an emulsifier, use a potash-based one.

Wear protective clothing while applying the extract.

Wash your hands after handling the plant extract.

– www.oisat.org/control_methods/plants_in_pest_control/

BASIL (TULSI) SPRAY: Grind 50 gms of basil leaves, soak overnight in 2-3 litres of 
waters. Filter it the next morning, and add 8-12 ml. of soap. Spray early morning. 
Effective on a variety of common pests.

BIRD ATTRACTANT WITH RICE: 1 kg of rice and 50 gms of turmeric powder is 
required to treat an acre. Cook the rice, drain off excess water, and mix with turmeric. 
Keep small lumps in small bowls in various parts of the field early morning and in 
the after. After the first day, this will attract birds. Birds that come to feed on the rice 
stay on to feed on pests in paddy fields. Repeat the procedure till the crop attains 
the flowering stage thereby reducing the pest attack.

FISH OIL AS BIOPESTICIDE: Dissolve 10 gms of non-detergent soap, 10 ml each of 
Neem oil, Fish oil and Hongae oil, in 1 litre of water and spray this on the plants. 
This is sure to keep off insects.

GINGER, GARLIC AND CHILLI EXTRACT: Immerse 1 kg of garlic in 100 ml kerosene 
and leave overnight. Next day, remove the outer skin and grind the garlic. In another 
vessel, mix 1⁄2 kg chilly powder with 50 ml water. Grind 1⁄2 kg ginger into a paste. 
Mix all the ingredients together with 100 litres of water and 50 grams soap solution 
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as emulsifier. Stir well and filter before spraying. The above quantity is needed for 
an acre.

PONGAM LEAF EXTRACT: Soak 1 kg of shredded Pongam leaves overnight. Next 
morning grind it, strain and add soap solution. Dilute with 5 litres of water. Stir 
well and spray early morning or in the late afternoon to prevent crop destruction 
by leaf-eating caterpillars.

PONGAM SEED EXTRACT: De-pulp seeds, enough to get 50gm seed powder. Pound 
seeds gently in a way that no oil will come out. Put powder in muslin cloth and 
soak overnight in 1 litre water. Squeeze pouch. Filter. Add few drops of soap. Stir 
well. Spray on infested plants to manage attacks by Aphids, Armyworms, Brown 
planthopper, Citrus leafminer, Corn stem borer, Green leafhopper, Potato tuber moth, 
Rice caseworm, Whitefly. 100 litres of extract is needed for 0.4ha.

PONGAM CAKE EXTRACT: Powder 100 grams of seed cake per litre of water, put 
in muslin bag and soak overnight in water. Next morning, squeeze out the extract, 
strain, add a few drops of soap, and spray the fields.

PONGAM CAKE: Pound 50-60 kg. Pongam to get seed cake powder. Spread on soil 
over 1⁄2 ha. as manure. This prevents growth of bacteria, fungi, harmful nematodes 
and other soil pests.

PONGAM OIL SPRAY: Add 3 ml. Pongam seed oil to a few drops of soap and stir 
vigorously. Then add this mixture to 1 litre of water with a few drops of soap. Stir 
again, and spray immediately. Keep shaking the container from time to time while 
spraying. This is excellent for managing several pests on the field. Adding 40ml neem 
oil increases its efficacy.

TOBACCO AND CHILLI EXTRACT: Take the remains left after harvesting tobacco 
leaves and pound it into powder. Mix 2 kg chilli powder with 3 - 4 kg tobacco 
powder and add 5 kg of sand to it. Dust it over the plants early morning. The above 
quantity is recommended for an acre.

VITEX, PONGAM, CASTOR AND CALATROPIS EXTRACT: Take 7 kg each of Vitex, 
Pongam, Castor leaves and 4 kg of calatropis leaves. Grind the above ingredients into 
powder. Mix it with 20 litres of water and boil it for half-an hour. Keep it overnight 
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and filter the extract the next day. Dilute the filterate with 100 litres of water and 
spray it over the crops.

SOME OF THE INSECTS AFFECTED BY NEEM PRODUCTS

American Cockroach: Reduces fecundity and molts, reduces number of fertile eggs.

Bean Aphid : Reduces fecundity, disrupts molting.

Boll weevil : Inhibits feeding.

Brown planthopper : Inhibits feeding repellent, disrupts growth, making failures and 
sterility.

Cabbage looper : Inhibits feeding

Colorado Potato beetle : Eggs fail to hatch, larvae fail to molt with azadirachtin levels as 
low as 3ppm inhibits feeding.

Confused flour beetle : Inhibits feeding, disrupts molting, toxic to larvae.

Corn carworm: Retards growth, inhibits feeding, disrupts molting

Cowpea weevil: Inhibits feeding, toxic.

Diamondback Moth : Strongly suppresses larvae and pupae, retards growth, inhibits 
feeding.

Face Fly : Retards growth, toxic

Fall armyworm : Retards growth, repels adults, inhibits feeding, disrupts molting, toxic 
to larvae.

Flea : Retards growth, repels, inhibits feeding, disrupts growth, eggs fail to hatch.

Flea beetle : Inhibits feeding.

Fire ant : Inhibits feeding, disrupts growth.

Green leafhopper : Inhibits feeding.

Gypsy moth : Retards growth, inhibits feeding, disrupts growth.

Head Lice : Kills, very sensitive to neem oil - traditional use in Asia.

Horn fly : Repels, retards growth, disrupts growth.

Housefly : Inhibits feeding, disrupts molting, repels.
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House cricket : Disrupts molting.

House mosquito : Toxic to larvae.

Japanese beetle : Repels, retards growth, inhibits feeding, disrupts growth.

Khapra beetle : Inhibits feeding, disrupts molting, toxic to larvae.

Large milkweed bug: Toxic, disrupts growth.

Leafminer : Retards growth, inhibits feeding, disrupts molting, toxic.

Mealy bugs : Repels, inhibits feeding.

Meditterranean Fruit fly : Disrupts growth, toxic.

Mexican bean beetle : Retards growth, inhibits feeding, disrupts molting.

Migratory locust : Stops feeding, converts gregarious nymphs into solitary forms, reduces 
fitness, adults cannot fly.

Milkweed bug : Difficulty in escaping the “skin” of the last molt, disrupts molting.

Oriental fruit fly: Arrest pupae development, retards growth, toxic to larvae.

Pink hollworm : Retards growth, inhibits feeding.

Red flour beetle : Inhibits feeding, toxic.

Rice gall midge : Toxic.

Rice weevil : Inhibits feeding, disrupts growth, toxic.

Serpentine leafminer : High pupal mortality, retards growth, inhibits feeding, disrupts 
molting, toxic to larvae.

Sorghum shoot fly : Inhibits feeding.

Spotted cucumber beetle : Retards growth, inhibits feeding.

Tobacco budworm : Inhibits feeding.

Tobacco hornworm : Inhibits feeding, disrupts growth, toxic.

Webbing clothes moth : Inhibits feeding, disrupts molting.

Western thrips : Retards growth.

Whitefly : Repels, retards growth, inhibits feeding.

Source: Development and Ecological Role of Neem in India.
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Farmers innovations

Aritha based pesticide to treat termites and other soil pests. To control nursery 
bed pests - white grubs, termites, and others-soak 0.5-1 kg of ‘Arithas’ (Sapindus 
emarginatus), in one litre of water overnight. Crush the softened nuts, filter the pulp 
through cotton cloth straine, then pour the filtrate on the soil.  

Calotropis based pesticide to treat termites. Akada’ (Calotropis gigantia) plant 
material,8-10 kg, is soaked in water for at least 24 hours then filtered. This liquid is 
poured on termite-infested soil. Farmers evaluate the effectiveness by placing pieces of 
wood at various points in the field. If the wood remains pest-free for one week then 
the treatment is judged effective. It is used by 25-35% of the farmers in the area.  

Chilli, neem and custard apple based pesticide. Pithabhai Pataat of Bhad, Gujarat, 
has made a pesticide using a mixture of chilli, sitafali and neem. One and half kg 
of sitafali leaves are grounded, mixed in one liter of water and filtered. Similarly, 
500 gms of dried chillies are soaked in one liter of water, overnight, and the water 
drained from top. (This variety is available in Veraval). One kg of neem seeds are 
grounded and soaked overnight in 2 litre of water. The three mixtures are mixed 
together and diluted in ten litres of water and sprayed on the crops. Within two to 
three days, the problem of sucker pests and caterpillar is controlled. Approximately 
35-40 litres of this pesticide mixture is required for one spray in 0.16 ha of land. 
This home made preparation helped Pithabhai save Rs. 800 which he would have 
otherwise had to spend on chemical pesticides. He also tried the mixture on brinjal 
and chilli crops. He obtained about 50 per cent and 90 per cent control over the 
insect pests as well as leaf curl disease. 

Neem oil based pesticide. Badribhai of Savli taluka, Gujarat takes 100 ml of neem 
oil; adds 75 to 100 g of detergent/soap powder to it while constantly stirring till the 
oil coagulates. He further adds 500 ml of cow urine, 10 litre of water and one litre of 
filtered lime solution to this mixtures. For preparing filtered lime solution he mixes 
one kg of lime and ten litre of water and stirs it well. Once the lime settles down 
he slowly decants the water from the top. He then mixes neem oil, cow urine and 
the filtered solution of lime with 15 litre of water. The mixture is then sprayed on 
the crop.
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Pesticide for tomato. Dilip Singh Chawla of Rajpura village in Madhya Pradesh’s 
Dhar district saves the leftover curd in his house in an earthen pot. The curd is 
allowed to accumulate for 15 days before he mixes it with neem leaves or oil, cow 
dung, cow urine, a little onion and chilli juice in water and sprays it on his tomato 
crop. This he repeats every 15 days. The quantity of curd, cow dung, cow urine and 
water is in the ratio of 3:3:3:100.

Tobacco, neem and datura pesticide. About 500 g dried tobacco leaves, one kg neem 
(Azadirachta indica) kernel, 500 g lime powder, 500 g Datura leaves and 500 g pods 
and seeds of oleander (Nerium oleander) are powdered and mixed together, then 
soaked in 50 litres water for 15 days. On alternate days, the mixture needs to be 
stirred with a stick. After 15 days, one litre of the filtrate is mixed in 15 litres water 
and sprayed on the paddy crop. It is enough for six acres and is meant to keep away 
all kinds of pests.




