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Introduction
The term pesticide covers a wide range of compounds including insecticides, fungicides,
herbicides, rodenticides, molluscicides, nematicides, plant growth regulators and others. Among
these, organochlorine (OC) insecticides, used successfully in controlling a number of diseases,
such as malaria and typhus, were banned or restricted after the 1960s in most of the
technologically advanced countries. The introduction of other synthetic insecticides –
organophosphate (OP) insecticides in the 1960s, carbamates in 1970s and pyrethroids in 1980s
and the introduction of herbicides and fungicides in the 1970s–1980s contributed greatly to pest
control and agricultural output. Ideally a pesticide must be lethal to the targeted pests, but not to
non-target species, including man. Unfortunately, this is not the case, so the controversy of use
and abuse of pesticides has surfaced. The rampant use of these chemicals, under the adage, “if
little is good, a lot more will be better” has played havoc with human and other life forms.
Production and usage of pesticides in India
The production of pesticides started in India in 1952 with the establishment of a plant for the
production of BHC near Calcutta, and India is now the second largest manufacturer of pesticides
in Asia after China and ranks twelfth globally (Mathur, 1999). There has been a steady growth in
the production of technical grade pesticides in India, from 5,000 metric tons in 1958 to 102,240
metric tons in 1998. In 1996–97 the demand for pesticides in terms of value was estimated to be
around Rs. 22 billion (USD 0.5 billion), which is about 2% of the total world market.
The pattern of pesticide usage in India is different from that for the world in general. As can be
seen in Figure 1, in India 76% of the pesticide used is insecticide, as against 44% globally
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(Mathur, 1999). The use of herbicides and fungicides is correspondingly less heavy. The main
use of pesticides in India is for cotton crops (45%), followed by paddy and wheat.
Benefits of pesticides
The primary benefits are the consequences of the pesticides' effects – the direct gains expected
from their use. For example the effect of killing caterpillars feeding on the crop brings the
primary benefit of higher yields and better quality of cabbage. The three main effects result in 26
primary benefits ranging from protection of recreational turf to saved human lives. The
secondary benefits are the less immediate or less obvious benefits that result from the primary
benefits. They may be subtle, less intuitively obvious, or of longer term. It follows that for
secondary benefits it is therefore more difficult to establish cause and effect, but nevertheless
they can be powerful justifications for pesticide use. For example the higher cabbage yield might
bring additional revenue that could be put towards children's education or medical care, leading
to a healthier, better educated population. There are various secondary benefits identified,
ranging from fitter people to conserved biodiversity.
Improving productivity
Tremendous benefits have been derived from the use of pesticides in forestry, public health and
the domestic sphere – and, of course, in agriculture, a sector upon which the Indian economy is
largely dependent. Food grain production, which stood at a mere 50 million tons in 1948–49, had
increased almost fourfold to 198 million tons by the end of 1996–97 from an estimated 169
million hectares of permanently cropped land. This result has been achieved by the use of highyield varieties of seeds, advanced irrigation technologies and agricultural chemicals
(Employment Information: Indian Labour Statistics, 1994). Similarly outputs and productivity
have increased dramatically in most countries, for example wheat yields in the United Kingdom,
corn yields in the USA. Increases in productivity have been due to several factors including use
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of fertiliser, better varieties and use of machinery. Pesticides have been an integral part of the
process by reducing losses from the weeds, diseases and insect pests that can markedly reduce
the amount of harvestable produce. Warren (1998) also drew attention to the spectacular
increases in crop yields in the United States in the twentieth century. Webster et al. (1999) stated
that “considerable economic losses” would be suffered without pesticide use and quantified the
significant increases in yield and economic margin that result from pesticide use. Moreover, in
the environment most pesticides undergo photochemical transformation to produce metabolites
which are relatively non-toxic to both human beings and the environment (Kole et al., 1999).
Protection of crop losses/yield reduction
In medium land, rice even under puddle conditions during the critical period warranted an
effective and economic weed control practice to prevent reduction in rice yield due to weeds that
ranged from 28 to 48%, based on comparisons that included control (weedy) plots (Behera and
Singh, 1999). Weeds reduce yield of dry land crops (Behera and Singh, 1999) by 37–79%.
Severe infestation of weeds, particularly in the early stage of crop establishment, ultimately
accounts for a yield reduction of 40%. Herbicides provided both an economic and labour benefit.
Vector disease control
Vector-borne diseases are most effectively tackled by killing the vectors. Insecticides are often
the only practical way to control the insects that spread deadly diseases such as malaria, resulting
in an estimated 5000 deaths each day (Ross, 2005). In 2004, Bhatia wrote that malaria is one of
the leading causes of morbidity and mortality in the developing world and a major public health
problem in India. Disease control strategies are crucially important also for livestock.
Quality of food
In countries of the first world, it has been observed that a diet containing fresh fruit and
vegetables far outweigh potential risks from eating very low residues of pesticides in crops
(Brown, 2004). Increasing evidence (Dietary Guidelines, 2005) shows that eating fruit and
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vegetables regularly reduces the risk of many cancers, high blood pressure, heart disease,
diabetes, stroke, and other chronic diseases.
Lewis et al. (2005) discussed the nutritional properties of apples and blueberries in the US diet
and concluded that their high concentrations of antioxidants act as protectants against cancer and
heart disease. Lewis attributed doubling in wild blueberry production and subsequent increases
in consumption chiefly to herbicide use that improved weed control.
Other areas – transport, sport complex, building
The transport sector makes extensive use of pesticides, particularly herbicides. Herbicides and
insecticides are used to maintain the turf on sports pitches, cricket grounds and golf courses.
Insecticides protect buildings and other wooden structures from damage by termites and
woodboring insects.

Hazards &Direct impact on humans
If the credits of pesticides include enhanced economic potential in terms of increased production
of food and fibre, and amelioration of vector-borne diseases, then their debits have resulted in
serious health implications to man and his environment. There is now overwhelming evidence
that some of these chemicals do pose a potential risk to humans and other life forms and
unwanted side effects to the environment (Forget, 1993; Igbedioh, 1991; Jeyaratnam, 1981). No
segment of the population is completely protected against exposure to pesticides and the
potentially serious health effects, though a disproportionate burden, is shouldered by the people
of developing countries and by high risk groups in each country (WHO, 1990). The world-wide
deaths and chronic diseases due to pesticide poisoning number about 1 million per year
(Environews Forum, 1999).
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The high risk groups exposed to pesticides include production workers, formulators, sprayers,
mixers, loaders and agricultural farm workers. During manufacture and formulation, the
possibility of hazards may be higher because the processes involved are not risk free. In
industrial settings, workers are at increased risk since they handle various toxic chemicals
including pesticides, raw materials, toxic solvents and inert carriers.
OC compounds could pollute the tissues of virtually every life form on the earth, the air, the
lakes and the oceans, the fishes that live in them and the birds that feed on the fishes (Hurley et
al., 1998). The US National Academy of Sciences stated that the DDT metabolite DDE causes
eggshell thinning and that the bald eagle population in the United States declined primarily
because of exposure to DDT and its metabolites (Liroff, 2000). Certain environmental chemicals,
including pesticides termed as endocrine disruptors, are known to elicit their adverse effects by
mimicking or antagonising natural hormones in the body and it has been postulated that their
long-term, low-dose exposure is increasingly linked to human health effects such as immune
suppression, hormone disruption, diminished intelligence, reproductive abnormalities and cancer
(Brouwer et al., 1999; Crisp et al., 1998; Hurley et al., 1998)
A study on workers (N=356) in four units manufacturing HCH in India revealed neurological
symptoms (21%) which were related to the intensity of exposure (Nigam et al., 1993). The
magnitude of the toxicity risk involved in the spraying of methomyl, a carbamate insecticide, in
field conditions was assessed by the National Institute of Occupational Health (NIOH) (Saiyed et
al., 1992). Significant changes were noticed in the ECG, the serum LDH levels, and
cholinesterase (ChE) activities in the spraymen, indicating cardiotoxic effects of methomyl.
Observations confined to health surveillance in male formulators engaged in production of dust
and liquid formulations of various pesticides (malathion, methyl parathion, DDT and lindane) in
industrial settings of the unorganised sector revealed a high occurrence of generalised symptoms
(headache, nausea, vomiting, fatigue, irritation of skin and eyes) besides psychological,
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neurological, cardiorespiratory and gastrointestinal symptoms coupled with low plasma ChE
activity (Gupta et al., 1984).
Data on reproductive toxicity were collected from 1,106 couples when the males were associated
with the spraying of pesticides (OC, OP and carbamates) in cotton fields (Rupa et al., 1991).A
study in malaria spraymen was initiated to evaluate the effects of a short-term (16 week)
exposure in workers (N=216) spraying HCH in field conditions (Gupta et al., 1982).
Conclusion
A study on those affected in the Sevesodiaster of 1976 in Italy during the production of 2,4,5 T, a
herbicide, concluded that chloracne (nearly 200 cases with a definite exposure
dependence) was the only effect established with certainty as a result of dioxin formation
(Pier et al., 1998). Early health investigations including liver function, immune function,
neurologic impairment, and reproductive effects yielded inconclusive results. An excess
mortality from cardiovascular and respiratory diseases was uncovered, possibly related to
the psychosocial consequences of the accident in addition to the chemical contamination.
An excess of diabetes cases was also found. Results of cancer incidence and mortality
follow-up showed an increased occurrence of cancer of the gastrointestinal sites and of
the lymphatic and haematopoietic tissue. Results cannot be viewed as conclusive,
however, because of various limitations: few individual exposure data, short latency
period, and small population size for certain cancer types. A similar study in 2001
observed no increase in all-cause and all-cancer mortality. However, the results support
the notion that dioxin is carcinogenic to humans and the hypotheses of its association
with cardiovascular- and endocrine-related effects (Pier et al., 2001). During the Vietnam
War, United States military forces sprayed nearly 19 million gallons of herbicide on
approximately 3.6 million acres of Vietnamese and Laotian land to remove forest cover,
destroy crops, and clear vegetation from the perimeters of US bases. This effort, known
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as Operation Ranch Hand, lasted from 1962 to 1971. Various herbicide formulations
were used, but most were mixtures of the phenoxy herbicides 2,4-dichlorophenoxyacetic
acid (2,4-D) and 2,4,5-trichlorophenoxyacetic acid (2,4,5-T). Approximately 3 million
Americans served in the armed forces in Vietnam during the Vietnam War. Some of them
(as well as some Vietnamese combatants and civilians, and members of the armed forces
of other nations) were exposed to defoliant mixtures, including Agent Orange. There was
evidence on cancer risk of Vietnam veterans, workers occupationally exposed to
herbicides or dioxins (since dioxins contaminated the herbicide mixtures used in
Vietnam), and of the Vietnamese population (Frumkin, 2003).
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