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In the present work, the monitoring of water quality in the perspective
of pesticides and their impact on human health is reported.
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INTRODUCTION

In the last few years, the presence of pesticide residues in beverages, ground and
packaged water have been extensively highlighted by research publications and
magazines pointing out the nature and magnitude of the problem. Pesticides,
herbicides and fungicides have been introduced during the mid-sixties on a large
scale along with the other inputs for propagating green revolution package in Indian
agriculture. The main intention of the introduction of pesticides was to prevent and
control insect pests and diseases 1n field crops. Initially, the use of pesticides
reduced pest attack and paved the way for increasing the crop yield as expected.
Simultaneously, increased use of chemical pesticides has resulted in contaminating
the environment and long-term implications on the society are found to be many.
Knowingly and unknowingly, now the farmers are addicted to using agro-chemi-
cals indiscriminately and excessively, thus making the situation from bad to worse.

In India pesticide usage began in 1948 when DDT was imported for malaria
control, whereas production started for hexachlorocyclohexane (HCH) in 1952. In
1993-94 the consumption of pesticides increased by 500 times from 154 tonnes in
1953 to 75000 tones. Currently India consumes 75417.70 MT of pesticides annu-
ally. The present production of pesticides is 81,803 MT annually which is the largest
in Asia and ranks 12th in the world. - : B

In India pesticides are mainly being used to protect crops from insects and for
public health purposes. The pesticides used for different purposes move between
different environmental compartments and ultimately affect human beings.

The implications of pesticide use have resulted into the extinction of useful
organisms present in soil, plants and animals like earthworms, bees, spiders, etc.
The disposal of empty containers after pesticide applications is one of the serious
problems and has been responsxbie for pesticide contammatwn lea.dmg to chronic

and acute problems to the exposed personnel. =

Impact of pesticide uses : e

Pesticide application: Insecticndc:, contnbute 75% of the total pesticide con-
sumption in the country and of that organochiorme and organophosphorus share 40
and 30% respectively (Fig. 1). In India pests cause crop loss of more than Rs. 6000
crores annually, of which 33% is due to weeds, 26% due to diseases, 20% by insects,
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- Fig. 1.~ Consumption of Pesticides in India

10% by birds and rodents and the remaining 11% is due to other factors. Application
of synthetic pesticides has increased significantly from 1950-51 to the late nineties
related to the fact that the farmers are increasingly aware of the adverse effects of
such inputs. Since the last few years the focus on public.policies towards pesticides
has been changing more favourably for using biodegradable and environmentally
sound pesticides like neemazol, repellin, wellgro, econeem and biopesticides.

~ Health effects: Green vegetables have been detected with pesticide residues
and their health impacts were reported in the state of Rajasthan. Agricultural
commodities like tea, egg powder and cashew kernels have been rejected on the
contention of chemical comammatxon and presence of pesticide residue in Euro-
pean countries (Table- 1) Areport from the largely chilli producing state of Andhra
Pradesh indicates that dry chilles too have pesticide particles and the importers
refused to accept the consignment. Plantation Corporation of Kerala (PCK) re-
ported that the continuous and indiscriminate application of pesticides on 2,200 ha
cashew gardens in Padre village affected the flora and fauna and the local people
became victims of severe health probiems like cancer ( I‘able 2).

Pesticide spraying

‘The Indian Institute of Heahh Managemem 1in Jaipur, Rajasthan reported new-
born children with neural tube defect (NTD), a deformity that results from the

incomplete closure of the neural tube durmg early pregnancy and correlated with
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pesticides spraying'. Alarming NTD takes a heavy toll of the order of half a million
babies every year in the world and in Rajasthan alone about 8,000 babies are
reportedly affected. The study confirmed that the primary-cause of NTD is the
excessive use of pesticides on crop fields. Further, the study also notes that
pesticides are mainly responsible for NTD as they are antagonistic to folic acid, a
vitamin that is essential for the development of the brain. The pregnant women in
the first few weeks of pregnancy have to eat leafy vegetables and grains because
they contain folic acid that is essential for the development of the brain. Vegetables
applied with heavy dose of chemical pesticides and obviously the pregnant women,
who eat such contaminated and toxic vegetables and green leafs succumb to
complications. The physician contends that pesticide residue in food can prevent
the availability of folic acid leading to the birth of children with NTD.

TABLE-1 L
ENDOSULFAN RESIDUES IN KASARGOD DISTRICTBNKERALA (ug L)
Detected Maximum  No. of times
Sample items value of - residue limit value exceéeds Site/source of sample
endosulfan (MRL) MRL
Water 8.19 0.18 51 The Kodenkiri stream near Vaningar
Butter 14.00 NA NA Cow’s milk of Saletadka
Cow'’s skin/far 49.99 0.10 500 From the abdominal region of cow
tissue ~ , : from Padre
Vegetables 31.24 0.40-2.00 78-16 “Basale” leafy, spinach-like vegeta-
: : bles from Kajampady
Human milk 2240 NA ‘ NA Lalitha, 35, resident of Kumbdaje
S village
Human bleod 196.47 NA NA Muthakka Shetty, S0
Live frog 10.35 O NA - NA From a stream in Kumbdaje
Cashew 374 NA " NA From plantation near Kajampady
Spices 212.28 o NA . NA Pepper bunch from Kajampady
Fish 22.24 NA NA  Frematank in Kajampady
Soil 35.16 009 391 From Lalitha’s house in Kumbdaje
Cashew leaves 6.52 NA ;- NA - From the heart of plantation at
; Periyal
Source:  Down to Earth (2001). ; )
. ~TABLE-2
HEALTH DISORDERS IN PADRE VILLAGE OF KERALA
Disorders : B No. of Cases
Cancer , 49
Mental retardation ~ ‘ 23 .
Congenital anomalies - ‘ =9
Psychiatric cases - , 43
Epilepsy 23
Suicides S 09

Total S 156
Source:  Down 1o Earth (2001). ‘
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Symptcms of pmsonmg ; ; ;
The vulnerable groups of pcstlcxde toxxcny are agncultural labourers, marginal
and small farmers and women labourers that succumb to pestlmde related health

disorders in the long run. The brlef symptoms of pest1c1de pmsonmg are glven in
Table-3. : : _

TABLE3
BRIEF SYMPTOMS OF PESTICIDES POISON IN INDIA
Category ' System affected - Common symptoms
~Re$piratory Nose, I;rachezi,’ luﬁgs " ' Irri[:ition, tight chest, coughing, choking
Gastrointestinal “Stomach, mtestme P Nausea, vomiting, diarrhoea
‘Renal k : : : Kldney ‘ SR "’B,ack pain, urinating more or iess than usual
Néurological * Brain, spinalcord f'Hea'diic'Ee, dizZiness, confusion, behaviour,
e : “depression, coma, convulsions

Hematolbgical ‘Blood - o Anemia (tiredness, weakness)
Dermatological Skin, eyes : P ‘Ra'shes, itching, redness, swelling
Reproductive Ovaries testls fetus Infertility, misczirriage

Source: - Karrin, 1997

- Water guality momtormg S

The organochlorme (OCIP) and organophosphorous (OP) pesticide analysis in
water samples were carried out foilowmg the 18th edition of Standard Methods for
the Examination of Water and Wastewater, 1992, published by APHA, AWWA and
WEF. The standardization techniques optxmlzed for the examination of contami-

‘nated water tmdef Indian conditions were deployed in the analyses of field samples.

Quality assurance (QA) and quality control (QC) data were established for each of
OCIPs, lindane {y-hexachlorocyclohexane (y-HCH)], endosulphan-I and en-
dosulphan-11, p, p’-DDT, p, p’-DDE and p, p’-DDD OPs, chloropyriphos, methyl
parathion and malathion analyzed in the concentration range of (2-5 ug L~ )
commonly encountered in fleid samples (Tables 4 and 5). -

'TABLE-4 -
QA AND QC DATA ESTABLISHED FOR ORGANOCHLORINE PESTICIDES
Pardmcter R ' Lmdang ~/ ,ZEndoflyy:_ ~EndofII p.p’-DDE p,p’-DDD p,p-DDT
Recovery (%) 6855 7174 6601 6785 6487  60.00
Std. deviation : 0130009 0 021 015 0.15 0.20
~ Relative std. deviation (%) ;9.20- 16 08 1167 1167 1133 1772
. TABLES '
QA AND OC DATA ESTABLISHED FOR. ORGANOPHOSPHORUS PESTICIDES
Parameter S Chlomynphgs - Methylparathion Malathion |
Recovery (%) 7550 . 73.04 7625
~ Sid. Deviation 006 008 0.05

* Relative std. deviation (%) 519 609 502
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Pesticide Levels in water

The levels of OCIPs, lindane, PP *.DDT, p, p’-DDE, pp p-:DDD, endosulfan-I
and endosulfan-II monitored in urban water resources, viz., tiver, lake, tubewells
and intake and final water of treatment plants of major cities in India. Baseline data
was collected for OCIPs in 198284 in summer, winter and rainy seasons for major
water sources of three of the major cities Delhi, Kanpur and Kolkata® *. Lindane,
endosulfan and DDT levels monitored in raw, treated water and service reservoirs
at Mumbai during 1995-96 in post-monsoon I and II, winter and summer seasons
are reported* (Figs. 2-4). Lindane, endosulfan and total DDT levels monitored in
lakes, rivers and tubewells in Nagpur in 1996 and 2004 during winter and summer
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Fig. 2. Pmmudc levels intreated water at Mumbai (1995—96) (WHO guideline values for lmdanc
2ug L andDDTlugl ) : = -

seasons are reported5 8 (Fxgs. 5—7). The results of OCIPs monitoring during 2004 in
final water of the Bhagirathi, Haiderpur, Nangloi, Okhla and Wazirabad treatment
plants at Dethi are reported (Figs. 8~12). The results of the OCIPs and OPs analyzed
in commercially available packaged drinking water are reported in Fig 13. The
~outcome of the pesticides monitoring studies has concluded the following:
® Data indicated the contamination of water resources with pesticides.
® Parts per billion leveis (ppb) below the WHO guideline values of OCIPs
and OPs were found in the samples analyzed excepting in some cases.
® In packaged drinking Watcr the levels were found not detectable except in
two samples 0.131 pg L™ and 0.106 ug L7 DDT reported within the
regulated WHO gmddme vaiues

Measures in legal framework

~ Pesticides are likely to s:ause;h‘ﬁalth problems only in the long run in human
body. Pesticides that have been banned or restricted from use in many countries are
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still used in India. Perhaps the user s cost is less and social cost is more as the
farmers incur cost only in buying the pesticides whereas the government has to
spend huge resources on pesticides related public health programs. All these point
to the fact that developing countries like India have become dumping grounds for
; chemlcai pesticides. There is a necessuy to make available enough literature on
health problems associated with pestlude use to draw a drastic conclusion in Indian

¥
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Fig. 5. Pesticides in lake water at Nagpur (East) (1996) (WHO guideline values for lindane
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16-

4l ‘Olindane |
@Endosulfan

O Total DDT |

12-

i
0.8
06"

Concentration {(ug L“‘)

0.4-

e ‘ u‘ T T T

KekraNala ~ ‘Kanhan  Kolar Koradi
o ' - Sampling Locations

'Fig, 6. Pesticides in lake water at Nagpur (West) (1996) (WHO guideline values for lindane 2
pg L™ and DDT 1 pug L™y _
fields. There is dearth of scientific data on the beneficial and adverse effects of
pesticide application in India under wider agricultural systems and for public health
purposes. S :
~ Alternatives to synthetic pesticides ,
There has been a paradigm shift though slow from modern chemical farming
- towards sustainable farming, which depends on local farm resources across the
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Fig. 8. Pesticide levels in treated water of Bhagirathi plant at Delhi (2004) (WHO guideline

- values for lindane 2 pg L DDT 1 pg L"'and chlorGpyrifos 30 pg L™
globe. Based on the existing scenario and available inputs, considering the eco-
nomic viability and environmental sustainability, the following are the suggested
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Fig. 9.
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Fig. 10. Pesticide !evel in Lreated water of Nanglox plant at Delhi (2004) (WHO guideline vaiues

for lindane 2 yug L, DDT1 14 L7 and chlorpyrifos 30 g L~ )

Application of environment friendly plant based solutions.

To spend on labourers for developing alternatives, which will increase
employment and protect the environment for sustainable agnculluxal
deveiﬂpmem (SAD).

Quartars



2938

Concentration (ug L)
w
o

Thacker et al. U Asian J. Chem.

60 " o T GRSt i .

oy
Q
L

B
()
I

N
el
:

10-

Pesticides

‘Wazirabad

Fig. 11. Pesticide levelin tredtcd water of Wazirabad plant at Delhi (2004) (WHO guideline values

Concentration (g L)

for lindane 2 pg L“I DDT 1 pg L"l and chlorpyrifos 30 ug L™ h

120

g

[es]

Fig. 12. Pesticide level in treatcd water of Okhla plam at Delhi (2004) (WHQO guideline values

@
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Private agencies should start. preparat:on and supply of inputs like earth-
worms and plant based decoctions in the larger interest for promoting SAD.
The concept of mtegrated pest manaﬂcment (IPM) has to be advocated.
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“and poor alternative mechanisms are found responsible for the present state of
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e Application of synthetic pesticide inputs must be a last option after every
attempt.

® A strong political will, committed contingent of extension personnel,
enough resources and above all the stakeholder’s full participation and
cooperation.

Conclusion and suggestions

The paper has discussed the health impacts of synthetic pesticides, quality
assurance and quality control on analytical techniques deployed for OCIPs and
OPs, levels and baseline data on OCIPs and OPs monitored in Indian cities in
varied seasons in urban water resources, viz., river; lake, tubewells, intake and
final water of treatment plants, and in packaged water. The above discussion
reveals that increased use of pesticides -has caused economic, environmental;
health and social problems. Lack of awareness among the farmers, deliberate
suppression of facts, resource constraints, unlawful approaches, public policies

affairs. This calls for immediate policy attention and action. More environment
friendly pest control mechanisms have to be researched, developed and employed
for attaining SAD. Nevertheless, any policy decision towards promoting SAD via
orgamc/ecclog,xcal agriculture needs careful examination in the context of eco-

logical balance, economic viability, food security and technical feasibility. The

iegai and administrative fmmework ‘on pesticide trial, approval, monitoring and

“revision has to be hardened for promoting SAD. The following actions in respect

of mntroilmg/pmvsmmg pectxcxdcs xmpau on human health are suggested

Ppe

PDW-1 PDW2 PDW—3 PDW-4 PDWS PDWG PDW-7 PDW-8 PDWQ PDW“E@
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Action neéds to be taken = -

L3

A nodal centre should be set up and entrusted with planaing and implement-
~ing research on environmental protection from pesticides.

Pesticide registration should be made very stringent.

The pesticide industry, which is the main polluter, should be taxed or should

pay for developing decontarrunatlon techniques.

- Monitoring of- pcst101des in food commodmes and dlmkmg water should
be done regularly ‘
Tolerance limit for pestxcxdes should be re-evaluated and made lower in
comparison with the present ones.

 Studies on the health effects of pesticldes as well as epidemiological studies
should be conducted to further minimize the intake of pesticide. ;
Integrated pest control measures, organic farming and use of biopesticides,
e.g., neem, should be promoted and subsmhes and markets should be
created. = L :

A namonal programme o creatc mass awareness on synthetic and bio-pes-
ticides, to monitor pesticide residues and to assess their environment
impact, need to be Iaunched and sustamed
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