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· Prepared by Gerry Marten and Julie Marten (EcoTipping Points Project)

Escaping the Pesticide Trap: Non-Pesticide Management in India

The economics of addiction can be summed up in a few words: Sell a product that makes buyers need it more. Cotton farmers in Andhra Pradesh had descended into a seemingly hopeless abyss of escalating pesticide dependence and debt. Suicides were becoming common. “Non-Pesticide Management” was the tipping point that brought health and hope to the farmers in Punukula village. More than three thousand villages are now embarking on the same path.
About 30 years ago, commercial cotton production began to spread through the Indian state of Andhra Pradesh. Cotton was attractive because it promised to bring in more cash than the crops small-scale farmers were already growing for home consumption and sale: millet, sorghum, peanuts, pigeon peas, mung beans, chili, and rice. 

Growing cotton required pesticides and chemical fertilizers, something with which these poor and mostly illiterate farmers had no previous experience. For advice on how to use the chemicals, the farmers depended on local agrochemical dealers who sold commercial seeds, fertilizers, and insecticides on credit and guaranteed purchase of the cotton crop. The dealers obligingly offered information provided by the multinational chemical companies that supplied their products, such as Bayer, Syngenta, Dupont, and Monsanto. 

Getting hooked: A tale of decline

Booming yields and incomes were a quick “high” for the farmers during the early years of cotton in the region. Expenses for insecticides were fairly low because cotton pests had not yet moved in. But within a few years cotton eaters like bollworms, leafworms, and aphids plagued the fields. Repeated spraying killed off the most susceptible pests and left the most resistant to reproduce and pass on their insecticide-resistance to generations of ever-hardier offspring. As the bugs grew more resistant and more abundant, farmers applied a greater variety and quantity of insecticides, sometimes mixing “cocktails” containing as many as ten different insecticides. To keep the pests from overrunning their crops, they had to spray insecticides onto their fields as often as twice a week. 

The insecticides decimated the birds, wasps, beetles, spiders, and other predators that had once provided natural control of crop pests. Without the predators, pests ran amok if insecticide use was cut back. The farmers were hooked. At the same time, cotton was gobbling up nutrients in the soil, leaving the farmers no choice but to use even larger quantities of costly chemical fertilizers.

As expenses for fertilizers and insecticides escalated, the cost of producing cotton outgrew the cash value of the crop. Because they bought seeds and chemicals on credit, the farmers fell further and further into debt. Some resorted to illegal activities such as teak smuggling to cope with their debts. Others sent their children into indentured labor. Education fell by the wayside, ensuring more generations of poverty. 

The addiction to pesticides affected health as well as pocketbooks. All members of farm families shared the work of manually spraying insecticides onto their crops. Everyone was exposed to the toxic chemicals, including children, and chronic health problems such as headaches, nausea, skin rashes, fatigue, mental symptoms, and visual complaints became common. Some people fell victim to acute insecticide poisoning, which could cause permanent neurological damage or death, leaving a family with hospital bills that put them further into debt. Humans were not the only victims of insecticide poisoning. Cows and goats sometimes died when they grazed too near treated fields. 

If a farmer wanted to quit growing cotton, the agrochemical dealer would say “You can stop, but of course I expect you to repay your entire debt if you are no longer my customer.” The farmers were really trapped! Despair over debt was so severe that the suicide rate in Andhra Pradesh became the highest in India. The favored method was an insecticide cocktail.

Getting clean: Tipping to restoration

Around 1998 Karnati Venu Madhav started talking to the farmers in Punukula about changing the way they raised cotton. Punakula was a farming community of about 900 people where a household typically cultivated 2-10 acres of land. Venu Madhav worked for an organization called Socio-Economic and Cultural Upliftment in Rural Environment (SECURE) and had himself grown up in a farm family saddled with pesticide problems. SECURE arranged for some of the villagers to travel 400 km to visit Kattula Mallamma, a woman who was successfully using natural agricultural pest control methods. They saw firsthand that it was possible, but remained skeptical about taking the risk.

After about a year, an influential “early adopter” emerged. Margam Mutthaiah was a prominent village elder with a large agricultural debt. His son had collapsed with acute insecticide poisoning that rendered him unconscious for a week. The young man survived, but the hospital bill was a staggering sum for this farm family. Mutthaiah was ready to try something different. SECURE’s staff coached Muthaiah on how to use “Non-Pesticide Management” (NPM), a sort of Twelve Step Program for abstinence from agricultural chemicals that the Center for Sustainable Agriculture in Hyderabad put together with help from agricultural entomologists at the state university. 

The first step was the use of neem, a fast-growing broad-leaved evergreen tree common in India and related to mahogany. Neem protects itself against insects by producing a multitude of natural pesticides that work in a variety of ways. They repel egg-laying, inhibit egg-hatching, and interfere with insect growth. Most important, the azadiractin in neem obstructs feeding, and pest insects starve. Because of neem’s wide array of chemical defenses, its insect enemies cannot develop pesticide resistance through simple mutations. And because neem’s toxins evolved specifically to defeat plant-eating insects, they are harmless to humans and other animals, including birds and insects that eat pest insects. In fact, neem has been used in India for centuries to protect stored grains from insects and produce soaps, skin lotions, and other health products. 
Neem seeds are simply ground to a powder, soaked overnight in water, and sprayed onto the crop at least every 10 days. Neem cake, applied to the soil, kills pests and diseases in the soil and doubles as an organic fertilizer high in nitrogen. Neem grows locally and is easy to process, so the only “cost” is the labor to prepare it. No cash outlay is necessary.

The use of neem is complemented by an arsenal of other NPM methods:

· Spraying chili-garlic solution on the cotton, particularly when an infestation is severe. Chili-garlic causes the pest insects to fall off the crop, but does not harm insects that prey on the pests.

· Applying a mixture of cow dung and urine to combat leafhoppers, aphids, thrips, and other sucking insects. At the same time that cow dung and urine provide natural fertilizer, the mixture puts a rough coating on the plants, discouraging insects from laying their eggs and obstructing their feeding.

· Applying a naturally occurring virus that infects cotton bollworms. The virus is fatal to them, but harmless to other creatures. Farmers can manage this “biological warfare” themselves by gathering infected larvae from their cotton plants and grinding them into a solution which is sprayed on the crop, with lethal results for the pests.

· Planting “trap crops” such as sorghum, marigold, castor, and maize in and around the fields to attract pest insects away from the cotton.

· Removing and burning cotton and trap-crop branches that are heavily infested.

· Monitoring the abundance of pest insects by observing the plants, as well as by using inexpensive pheromone tablets to attract bollworm moths so they can be counted. With surveillance, farmers can save time and effort by treating their fields only when they really need it.

· Putting out yellow boards covered with sticky grease to trap whiteflies, and white boards to trap thrips.

· Lighting small bonfires on moonless nights to attract and kill bollworm moths.

· Enlisting insect-eating birds as allies by planting perches in the fields.

· Deep summer plowing to disrupt the life cycle of bollworms and other pests whose pupae are in the soil.

· Enriching the soil with vermicompost and cow-dung manure so it is not necessary to spend money on chemical fertilizers. This effectively turned villagers into organic growers, which may have implications for their future income as the market for organic cotton expands.

Margam Muthaiah’s results were good enough to persuade 20 farmers to try NPM the following year. SECURE posted two staff people, a man and a woman, to Punukula to teach and help everyone in the village. Women put pressure on their husbands to stop using toxic chemicals, and immediate rewards helped to speed the positive change. The harvest of the 20 NPM farmers was as good as the harvest of farmers using insecticides, and they came out ahead because they did not spend money on insecticides. By 2000, all the farmers in Punukula village used NPM for cotton, and they began to use it on other crops as well. In 2004 the village council (panchayat) formally declared Punukula to be a pesticide-free village, and they expanded their vermicomposting so they no longer needed chemical fertilizers. 

Pesticide abstinence allowed the populations of birds and other pest predators to recover and exert natural control. As populations of the pests’ natural enemies bounced back, neem no longer needed to be applied so often. The escape from toxic chemicals reduced both medical expenses and the costs of bringing in a cotton crop, so they had extra money to start paying off their debts. By presenting a united front, the villagers were able to resist dealers’ attempts to bully them into immediate repayment of the entire debt. It took several years of disciplined payments to clear those debts, but eventually they were free.

Harvesting the positive spinoffs

Less debt meant less indentured child labor, more families intact, and more education for the next generation. The improved financial situation meant that families could afford to lease more land for cultivation, increasing their income even more. Collecting, grinding, and selling neem for NPM in other villages became a new source of income and status for women. The suicide epidemic was over. And with the cash, health, and energy that returned when they stopped poisoning themselves with pesticides, the villagers were able to start more entrepreneurial and community projects. They rescued all the indentured children and gave them special six-month “catch-up” courses to get them back in school.

Today, insecticide containers no longer litter Punukula. The village no longer reeks of chemicals. Villagers say they didn’t realize how much the poisons were sapping their strength until they stopped using them. The women smile and say “the men have more vigor.” Fighting against pesticides, and winning, increased village solidarity, self-confidence, and optimism about the future. When dealers tried to punish NPM users by paying less for NPM cotton, the farmers united to form a marketing cooperative that sought and found fairer prices elsewhere.

The leadership and collaboration skills that the citizens of Punukula developed in the NPM struggle have helped them to take on other challenges. They are no longer timid about demanding appropriate attention from the government. They embarked on purifying the village drinking water and set up cotton ginning and textile production to add value to the cotton before they sell it. They aspire to getting more of their children into higher education 

Non-Pesticide Management is now taught in schools and preached across the region. Several thousand people from other villages visit Punukula each year to learn about their experience. Margam Mutthaiah and his fellow villagers have become eloquent spokespersons for NPM. Multi-national pesticide companies lobbied the state government to suppress NPM, but instead, the government decided to disseminate NPM through its statewide rural development program known as “Society for Eradication of Rural Poverty.” Numerous non-governmental organizations have pitched in. 

The Center for Sustainable Agriculture has provided technical training on NPM to thousands of women in self-help groups throughout the state. With government assistance, the women have taken NPM to their villages, where they have created employment opportunities for themselves and other women supplying neem, pheromone traps, and other NPM materials to farmers. By 2008, 340,000 farmers in 3170 villages were using NPM on nearly a million acres of cropland, not only for cotton but also for grain and vegetable crops. The Society for Eradication of Rural Poverty plans to extend NPM to approximately a million farmers by 2012. While NPM reduces farmers’ production costs by freeing them from expenses for chemicals, some farmers are earning more because pesticide-free produce, valued as healthy food, is beginning to command a higher price than produce grown with pesticides. 
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An old insecticide can used to dip water out of the well at a teashop in a village that used pesticides.
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Punukula village (Andhra Pradesh, India).
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Margam Mutthaiah (second from right) tells his story as the first farmer in Punukula to use Non-Pesticide Management.
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Machine used to grind neem seeds for use in Punukula and sale to other villages.
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A Punukula woman enthusiastically describes improvements in health since they stopped using pesticides.
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Crushing neem seeds into a powder .
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Preparing solutions from neem seeds, chili-garlic, and the leaves of insect-resistant trees. 

[image: image8.jpg]



Preparing solutions from neem seeds, chili-garlic, and the leaves of insect-resistant trees.
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Ingredients for making chili-garlic solution.
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Poster showing how to prepare and apply chili-garlic solution.
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Pouring chili-garlic solution into a tank for spraying onto cotton plants.
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Visitors to Punukula inspect a cotton field that contains “trap crops” (right foreground) to attract pest insects away from cotton plants.
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Poster showing how to prepare and apply bollworm virus solution.
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A “yellow sticky board,” covered with sticky to trap whiteflies.
