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Pesticides: Poisoning our food, farms and farmers
Background
The term ‘pesticide’ means any substance or mixture of substances intended for preventing, killing/destroying or controlling insects and pests, which would be a biological agent or a chemical substance. Most pesticides are chemical substances which may be extracted from plants or may be ‘synthetic’. Historically, pesticides were known as economic poisons. Many synthetic chemicals were developed during Second World War as poisons for military use; DDT, BHC, aldrin, dieldrin, endrin, and 2,4-D are some examples. These compounds had the potential to kill many species of insects and pests. Therefore, soon after the Second World War, on realizing the enormous possibility of marketing and profit making, these economic poisons were purposefully presented as “medicine” for farming by the promoters. 

Pesticides can be categorised into insecticides, fungicides, herbicides (weedicides) and plant growth regulators based on their action and target. Organophosphates (eg. Monocrotophos, chlorpyrifos), organochlorines (eg. DDT, endosulfan), carbamates (eg. carbaryl, carbofuran), pyrethroids (eg. fenvalrate, lambda-cyhalothrin), neonicotinoids (eg. acetamiprid, imidacloprid), etc. are some of the major pesticide groups in common use.

Pesticides kill the pest by interfering with certain essential bodily functions. They inhibit or block the activities of enzymes, neurotransmitters, hormones, secondary messengers in the various organ systems, kill adults or prevent growth and development in young ones. For example, neurotoxic pesticides (eg. organophospahates, and carbamates, pyrethroids and neonicotinoids) prevent the normal functioning of nerve cells (neurons).  In effect, pesticides have the potential to kill not only the target pests, but also other living organisms including mammals. 

Pesticide use in India

There are 261 registered pesticides in our country of which 248 are chemical poisons. As per the latest figures provided in the Parliament, by the Central Agriculture Minister, India used 57353 metric tonnes of pesticides in agriculture in 2014-15. The pesticide industry has successfully created a myth that pesticides are an inevitable requirement in modern agriculture production systems. This, along with the lack of proper assessment of safety of pesticides and awareness among farmers as well as lack of rigorous regulation in marketing and use, has resulted in making rampant pesticide usage a part of our farming culture. 
Field studies have shown that neither the agriculture extension mechanism nor the pesticide industry guide the farmer/farm labour on protective measures required while handling toxic pesticides. This has resulted in a number of poisoning cases among farmers and agriculture workers across the country. Information from the field shows that often farmers use cocktails of pesticides mixing more than one insecticide and or fungicide, or herbicides formulations. A report published in early 2015 revealed that farmers have been mixing urea, kerosene, common salt, shampoo, etc. with herbicides. The report also highlighted a wide range of variations in the use recommended by State Agriculture Departments/Universities, manufacturers and actual field use in contrast to the use approved by Central Insecticides Board and Registration Committee (CIBRC) under the Central Ministry of Agriculture.  

The CIBRC has recommended a safe waiting period (the time period to be observed between last application and harvest) for each crop-pesticide combination. This waiting period ranges from 7 days to 300 days for different pesticides. However these recommendations are illogical and difficult to implement. A classic case is that of vegetables where the harvest is generally done once, twice or thrice in a week.  This makes it impossible for safe waiting periods to be adhered to thereby posing risk not only to farmers but also to all those who handle the harvest including workers, retailers and consumers.  

Pesticide poisoning and health implications

Pesticide exposure and poisoning pose a risk not only to farmers, but also to agricultural workers, children, and consumers. Pregnant women and children are the most vulnerable. For farmers and farm workers and their families,  pesticides enter the body when they work with pesticides in the field, work in sprayed fields, live near sprayed fields and  through food and beverages/water contaminated with pesticides and  residues. Others are exposed through consumption of pesticide sprayed food and contaminated water and inhalation. Pesticides get into the body via oral route, nasal passage, eyes and skin. The foetus growing in the womb is also exposed to pesticides through the placenta if pesticides have entered into the mother’s body. This poses a high risk to normal growth and development of the child, and after birth continues to poison the child through breast feeding. Foetal exposure to pesticides can trigger explosions of certain type of diseases in adulthood. Persistent exposure and exposure to multiple pesticides and cocktails can have many complicated health implications.

Both the active ingredients and some inert ingredients in the pesticide formulation can cause health effects. Once they get into the body, pesticides may cause acute health effects such as head ache, itching, burning sensation, nausea, vomiting, weakness, etc.; unconsciousness and death in severe poisoning as well. Lipophilic pesticides get accumulated in certain tissues and organs with more fatty content and cause long term degenerative effects. Some pesticides mimic critical hormones in the body and cause unintended results. For example, some insecticides like DDT and its metabolic product DDE behave like estrogenic hormones and affect sexual development.  Also exposure to multiple pesticides either directly while working in field or through residues in food can have synergistic effects with many complicated or unknown chronic health impacts. 

Some pesticides are able to trigger long term health effects which include damage and dysfunction in the nervous system, immune system, hormone system, reproductive system, etc. Impacts on the body systems due to pesticides can result in diseases and disorders such as behavioural changes, learning disorders, attention deficit hyper activity disorder (ADHD), autism; incidence of allergies, infectious diseases; impaired body growth, hormone related diseases and disorders, sexual development and reproduction, reduced sperm counts, infertility, miscarriages, endometriosis; early puberty, abnormal menstrual cycle, early child birth, birth defects; various types of cancers such as brain tumor, blood cancers, lung cancer, breast cancer, ovarian, uterine and cervical cancers, prostate cancer, etc. Besides, pesticides can cause severe damage to liver, kidney, lungs, reproductive organs, etc. 

The impacts of pesticides on growth and development of children is a serious issue.  Children are especially vulnerable to the impact of pesticides as it can affect brain development and cognitive functions. Numerous pesticides and toxins have been implicated in the development of intellectual deficit and mental disorders in children. Nowadays there is widespread incidence of new childhood morbidities such as attention deficit hyperactivity disorder (ADHD), autism, asthma, obesity, and preterm birth (tuberculosis, cholera, typhoid, and other infectious diseases were the earlier morbidities). 
Environmental impacts of pesticide use

Certain pesticides remain in the soil and environment for a long time and cause unintended and degenerative changes in ecosystem function. Latest studies across the world  show that even the so called new age pesticides like neonicotinoids, which are supposedly  ‘safe' have serious impacts on bees ( our major pollinators) that has a huge impact on the agriculture productivity.  Pesticide use has resulted in diminishing biodiversity and productivity. Field studies across the globe reported that the reproduction, growth and development of wildlife species, including invertebrates, amphibians, reptiles, fish, birds and mammals have been impacted by chemicals that interact with the endocrine system. 
Farmers caught in a treadmill

Continued use of insecticides without proper understanding of their intricate mechanism has aggravated the problem of pest menace and resulted in the resurgence of many pests as seen last year in the cotton fields of Punjab and Haryana. Rampant pesticide use also reduces or eliminates the resources and opportunities for natural enemies of pests, their numbers decline, decreasing the biological suppression of pests. Due to the lack of natural controls farmers are forced to apply calendar sprays in higher dose year after year. Public sector agriculture research as well as the government has failed in weaning the farmers away from such practices. 

Legal framework of pesticide use in India

In India, pesticide regulation is governed by two different bodies namely the Central Insecticides Board and Registration Committee (CIB & RC), under the Ministry of Agriculture and the Food Safety and Standards Authority of India (FSSAI), under the Ministry of Health and Family Welfare. The Central Insecticides Board is responsible for advising the Central and State governments on technical issues related to manufacture, use and safety of pesticides. In addition, CIB&RC recommends uses of various types of pesticides depending on their toxicity and suitability, the shelf life of pesticides and a minimum gap between the pesticide application and harvest of crops (waiting period). The Registration Committee (RC), is responsible for registering pesticides after verifying the claims of the manufacturers or importers or formulators related to the efficacy and safety of concerned pesticides. The approval of the use of pesticides is also given by the Registration Committee for specific crop-pest combinations.

The tolerance limits of various pesticides in food commodities (Maximum Residue Limit-MRL) are recommended by Food Safety and Standards Authority of India. However, FSSAI has set MRLs only for 107 out of the 261 registered pesticides. MRLs for nearly 35 pesticides are not required (neem based products, biopesticides and few chemical pesticides like Sulphur), but MRL for the rest of the pesticides are not set. A 2013 study shows that MRLS set for certain pesticides by FSSAI has been found to be incomplete as they did not cover all the crops for which the pesticides had been registered. It is also yet to be revealed whether all the pesticides registered for use in India have really undergone the required scrutiny for toxicological and long term health and environmental effect studies.     
At the State Government level, State Agriculture Departments (SADs) and/or State Agriculture Universities (SAUs); and at the national level various Commodity Boards and National Horticultural Board make recommendations for farming practices including pesticides use which are supposed to be based on the use approved by CIB&RC. Studies show that many pesticides recommended by State Agriculture Universities, Agriculture Departments and Commodity Boards do not adhere to the use approved by CIB&RC.  Various studies on pesticide usage by farmers show that it is also determined by peer to peer knowledge sharing and information from the local pesticide dealer/trader.  
It is reported that 30 % of pesticides sold in India are either substandard or spurious. The current system fails to regulate pesticide use as directed by CIBRC. It also fails to protect the users and the environment from the hazardous effects. In 2008, the Union Cabinet gave its approval for the introduction of the Pesticides Management Bill, 2008. The bill (said to have more effective regulation on pesticides) will replace the Insecticides Act 1986, but it has not yet been passed.
Thus pesticide usage in India is flawed at various levels starting from inappropriate assessments on the safety of pesticides to misguidance by state agriculture  extension mechanism as well as others who the farmer depend on, all of which  leads to  unnecessary  and inappropriate use of pesticides.
Highly Hazardous Pesticides registered for use in India 

In India, pesticides are registered for agriculture, public health and house hold use.  As per the latest information available from CIB&RC, 261 pesticides are registered for use in India, of which 248 are chemical poisons. An analysis by Pesticide Action Network India revealed that more than 110 pesticides out of the 261 are highly hazardous (as per PAN International list of Highly Hazardous Pesticides based on seven criteria). Highly Hazardous Pesticides are those which have the potential to cause severe health implications such as high acute toxicity, long term toxic effects like cancers, hormones disorders, reproductive and developmental disorders etc. The Ministry of Agriculture has recently stated that there are 66 pesticides which are banned or restricted in one or more countries that are permitted for use in India. But shockingly a committee constituted by the Department of Agriculture to review these 66 pesticides has recommended continued use and a review only in 2018 to examine whether a ban or phase out is required.

Herbicides
While Insecticides still form the major part of pesticides currently used in India, herbicides in the recent past have become the largest growing segment within pesticides. There are 50 different herbicides registered in India. Total usage had reached 5000 Metric tonnes in the year 2013-14. As often seen with agrochemicals what is missing is the assessment of the impact of these chemicals on farming, rural livelihoods, human health and biodiversity. Many herbicides like Glyphosate, Glufosinate, Paraquat etc is found to cause serious health problems in people and is getting banned in many countries. Glyphosate has been recently enlisted as a potential carcinogen by the World Health Organisation. Unfortunately in India there is no mechanism to control its proliferation. This usage might see a massive increase if many of the Herbicide tolerant Genetically Modified crops in the regulatory pipeline are given approval for commercial cultivation. 

We do not need pesticides for farming

One of the oft repeated arguments in favour of using risky technologies like these toxic pesticides in farming is that there is no other way that we can increase our agriculture production and productivity. While the debate on whether increasing production and productivity has helped our farmers and the country continues, one thing that has been proven is that there is absolutely no need for synthetic pesticides in pest management in farming. Various organic farming initiatives happening across the country  as well as large scale initiatives in Andhra and Telengana states of Non Pesticide Management which is being practiced in more than 40 lakh acres across crops also shows that pest management can be done without the use of toxic chemicals and also in a cost effective manner. 
The Way forward

Provided the scientific facts and reality on the ground, there is no reason to believe that safe use of pesticides can happen. There is also enough evidence to show that ecologically sustainable as well as farmer friendly alternatives to pest management exist. In view of the above we recommend that:

1. Central Government as well as state governments should take concrete steps towards phasing out of all synthetic pesticides in agriculture. As a first and urgent step towards it all the highly hazardous pesticides should be banned for use in agriculture. Further, the regulatory regime has to be overhauled to ensure that no pesticide is registered without a need and alternatives assessment first.
2. Research on ecological/non pesticide management should be prioritised by the National Agricultural Research System to come up with local, ecological as well as cost effective mechanisms to manage pests.

3. The Agriculture extension systems should take up promotion of ecological/non pesticide management to reach every farmer in the country.

4. Central govt as well as state governments should immediately take steps to provide safe organic food through ICDS mechanisms so that the most vulnerable groups (exposed to pesticide poisoning), pregnant women as well as children can be given safe nutritious food. 

For more Information please do visit:http://www.indiaforsafefood.in/ ; http://pan-india.org/  
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