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Pesticide Consumption in India

(1955-2005)
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• In India DDT has been in use for malaria control 
since 1946. 

• Annual consumption of DDT is around 7500 MT.

• Even though Malathion (25%) and Pyrethroids (5%) are 
being currently used, DDT has not been dispersed with.

• HCH has been phased out of the programme in 
1997. 

• Dieldrin is still being used for locust control in 
arid  zone

• Indian diet contains 0.27 mg of DDT.

• Studies reveal Indians have one of the highest 
body DDT concentration

A few Facts



Total number of pesticide molecules registered in    
India is 144.

The per hectare consumption in India is  570 g/ha 
against 2500 g/ha in USA. 3000 g./ha in Europe 
and 12000 g/ha in Japan. 

It is an industry estimate that the market value of 
spurious product is estimated at Rs. 500 crores per 
annum whereas the Industry turnover is around 
Rs. 2500 - 3000 crores.



On 23rd May 2001 India signed the convention 
banning the use of 12 most dangerous 
persistent Organic Pollutnats (POPs).

Currently, 70 % of all insecticides used in India 
are DDT and HCH, and their use is increasing at 
a rate of 6 %  for every year. 

Source: Health & environment newsletter.May-June 2002.



Area under cultivation - major crops
(Million ha)

Cotton  7.64

Rice  42.41

Wheat  26.62

Jowar  9.49

Pulses  3.53



Crop-wise Consumption of 
Pesticide in India
Crop-wise Consumption of 
Pesticide in India

Cotton
44.5%

Paddy
22.8%

Jowar
8.9%

Vegetables
7.0%

Wheat
6.4%

Pulses
2.8%

Other
7.6%



Major Areas of Pesticide Usage

Source: www.hinduonnet.com

Agriculture
69.4%

Public health
30.6%



Pesticide Consumption – target groups

Source: Singh 2001

Insecticides
63.0%Herbicides

14.0%

Fungicides
21.0% Others

2.0%



Source: Kavitha Kuruganti- Green Peace India

Pesticide consumption – Chemical groups

Organochlorine
40.0%

Organophosphate
30.0%

Carbamates
15.0%

Synthetic Pyrethroids
10.0%

Others
5.0%



Pesticides which have been Banned/ Severely restricted in 
Some Countries of  the World but are still being used in India

ThiramZiramZinc Phosphide

ThiomethonSodium CyanideDiuron

TridemorphPertilachlorDimethoate

TriazophosPhosphamidonDDT

MalathionPhorateDicofol

LinuronParaquat DichlorideCarbosulfan

LindaneOxyfluorfenCarbofuran

FenpropathrinMonocrotophosCarbaryl

FenarimolMethyl ParathionCaptan

Ethyl MercuryMethoxy ChlorideBenomyl

EndosulfanMethomylAluminium Phosphide

Source: Lok Sabha Unstarred Q. No. 2291, dated 18. 03. 2002



Spotbilled Pelican
Gradual population decline over the last two decades

Sarus Crane & Peacock
During the recent years many instances of poisoning have 
been reported in many parts of western India

Himalayan Greyheaded Fishing Eagle
Unsuccessful breeding at Corbett National Park, UP

Vultures
80-90% of population deduction has been recorded in the 
known ranges of distribution

Water fowl
Mass mortality of waterfowl in Nalabana Bird Sanctuary-Orissa

Known instances of population decline/poisoning in Known instances of population decline/poisoning in 
birds in Indiabirds in India



Population has plummeted from 2000 to 330 within a 
span of 30 years in Kokkarabelleru,  Karnataka.

In spite of local villagers’ support towards conserving 
this species, there appears to be less improvement.
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Mortality of birds – A continuous 
phenomenon since 1987 in Keoladeo 

National Park, Bharatpur

Year        1987–1990  2000 2001  2002    2004

Number dead 1           3       5 3      15

Chemicals Responsible: Aldrin, Chlorphyripos, Endosulfan 
& Monocrotophos

In addition to Sarus, Demoiselle Crane, Common Crane, 
Greylag Geese, Barheaded Geese, Collared Dove, Blue 
Rock Pigeon also fell victim to pesticides.
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CHEMICAL ANALYSIS

Samples of various body tissues and 
stomach contents were analysed for a variety 
of organic and inorganic chemicals;

Level of endosulfan seems to be indicative of 
poisoning. 

Histopathological report 
Kidney : Toxic nephritis
Liver    :  Toxic hepatitis



Himalayan Greyheaded Fishing Eagle

Has been breeding unsuccessfully for 
the last several years

Chemical analysis in eggs revealed 
presence of 1973 ppm of DDE.



House Sparrow
Common Bee-eater
Indian Roller
Drongo
Baya

House Sparrow
Common Bee-eater
Indian Roller
Drongo
Baya



Monitoring of 

Environmental 

Contaminants

in Indian

Avifauna

Monitoring of 

Environmental 

Contaminants

in Indian

Avifauna



Total No. of Individuals received
during 1999-2007

Total No. of Individuals received
during 1999-2007
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5 0

1 0 0
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2 5 0

3 0 0
1 9 9 9
2 0 0 0
2 0 0 1
2 0 0 2
2 0 0 3
2 0 0 4
2 0 0 5
2 0 0 6
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Species : 105
Individuals : 945



Coimbatore

Gujarat

Kerala

Sikkim

Tamil Nadu

Punjab

Rajasthan

West Bengal

Madhya Pradesh

Birds received from various places in India



Composition of dead birds based on food habits

Insectivorous

Herbivorous

Carnivorous

Omnivorous

Piscivorous



139 Herons & egretsNovember 24, 2003Calicut, Kerala

25 Cattle Egrets and 19 Pond HeronsDecember 20, 2004Chennai, Tamil Nadu

Around eightSeptember 24, 2004Coimbatore, Tamil 
Nadu

30 CrowsJuly 12, 2004Salem, Tamil Nadu

MortalityPeriodPlace

OTHER REPORTS

List of  mass mortality of birds in India during 2003-2004



Total no. of individuals 115*
No. of species 22

January, 2006Ahmadabad,
Gujarat

Around 200  waterfowlFebruary 2006Aurangabad
9 PeacockMarch 2006Coimbatore

1700 - Waterfowl*February 2006Chilika, Nalabana bird 
Sanctuary

33 vultures, 10 kitesFebruary 2006Sikkim, West Bengal

Total No. of Individuals – 130*
No. of Species – 17 

January, 2005Ahmadabad,
Gujarat

Around 1000  waterfowlOctober 2005Siliguri, Jalpaikuri, 
Malda, Dargiling

Peacock (number not known)June, 2005Indore,
Madhya Pradesh

19 Vultures
100 Pigeons

May, 2005Bhavnagar, Gujarat
Patan, Gujarat

MortalityPeriodPlace
List of  mass mortality of birds in India during 2005-2006

* Birds received to our laboratory



Environmental contaminant analyses

Pesticides PCBs Heavy metals

Environmental contaminant analyses

Pesticides PCBs Heavy metals

Alpha HCH
Beta HCH
Gamma HCH
Delta HCH
Heptachlor
Heptachlor epoxide
Endosulfan 1
Endosulfan 2
Endosulfan sulfate
p,p’- DDE
p,p’- DDT
p,p’- DDD
Dieldrin

Alpha HCH
Beta HCH
Gamma HCH
Delta HCH
Heptachlor
Heptachlor epoxide
Endosulfan 1
Endosulfan 2
Endosulfan sulfate
p,p’- DDE
p,p’- DDT
p,p’- DDD
Dieldrin

Lead

Copper

Chromium

Zinc

Chromium

(IUPAC Nos.)
8, 28, 52, 49, 
44, 37, 74, 67, 
60, 66, 101, 99, 
87, 77, 82, 
118/114, 153, 
179/105, 138, 
126/158, 166, 
183, 128, 156, 
180, 169, 170 
and 189)

AChE

Brain and 
Plasma

OCP

Organophosphates 
Synthetic Pyrethroids & 

Carbamates



Accumulation pattern of HCH isomers
among select species of birds
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beta HCH
43.6%

gamma HCH
11.9%

delta HCH
26.7%

alfa HCH
17.8%

Although there is no data to compare the toxic levels, presences of beta 
HCH and gamme HCH shows its persistent nature and its recent usage 
in agricultural activity respectively. 



p,p'-DDE
67.9%

p,p'-DDD
15.6%

p,p'-DDT
16.4%

DDT and its metabolites 
among select species of 
birds
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• Presence of parent DDT shows the 
recent usage in the country

• p,p-DDE, the most persistent metabolite 
accumulated the amximum
in the tissue of birds
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17.8%

Liver
52.1%
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30.0%• High conc. of PCB 118 shows recent usage of Aroclor 1254 in 

these area
• Suspected to affect embryo development

(Y2)



Total PAH
concentration (ppm) 
among various 
tissues of Blue 
Rock Pigeon and 
Pariah Kite

Detected concentrations 
can cause

• Reduced growth
• Increase in lesions in 

embryos
• Hormonal imbalance,
• Impaired 

reproduction etc., 
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Heinz & Johnson, 1981
Linder et al., 1920
Muralidharan, 1993Sarus Crane 

Collared dove

Hazardous
Lethal
Dead birds

1 ppm in Brain
3 – 4 ppm
3.56 – 43.46 – Brain

Dieldrin

Present study species
DDE 21  ppm                  – Liver              – Shikra                   Ahmedabad *

3 ppm                     - brain               - House Crow Ahmedabad *
Dieldrin 16.9 ppm                - Liver – Shikra Ahmedabad *
HCH   9.6 ppm                   – Brain – Shikra               Ahmedabad

Stickel et al., 1970

Haegele & Hudson 1974

Passerines

Californa
condors

Lethal
Cause for 
death
Death

20 -25 in  Brain
35  - 39 in Brain

10-50 ppm in muscle                

DDE

Stickel et al., 1970Poisoning65 ppm in BrainDDD

Stickel et al., 1970
Wurster et al., 1965American Robin

Lethal limits
Cause for 
death

10 ppm equivalent
15 ppm in Brain

DDT

SourceSpeciesToxicityConcentration
(ppm)

Pesticide 



Indian Peafowl – Pallapatti – Brain – 2.74 ppm Dieldrin*

White-headed Babbler-Cuddalore – Brain 7.74 ppm Heptachlor epoxide

House Crow – Aravakurichi –Food content – 5 ppm of p,p’- DDT

Shikra - Coimbatore – Liver – 21 ppm - DDE*

Shikra - Coimbatore - Liver 16.9 ppm - Dieldrin*

*  Indicative of toxic level

• About 96 % of samples tested showed organochlorine 
contamination

• Metabolites of p,p’-DDT (81 %) and isomers of HCH  (89 
%) are the most commonly detected pesticides.



Total organochlorine residues in the tissues of Indian White-backed 
Vulture collected from various places 
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Comparison of available informationComparison of available information
Pesticide (ppm) Organ Indian South African 

White-backed White -backed 
Vulture (ppm) Vulture (ppm)

Wyk et al (2001)

Liver 0.19 -9.30 0.002-0.009
p,p’ DDE Muscle 0.32 -6.50 0.002-0.004

Kidney 0.01- 0.06 0.004-0.008
Liver 0.47-5.80 0.001-0.005

p,p’ DDD Muscle 0.12-4.40 nd- 0.002
Kidney 0.12 0.004-0.004
Liver 0.15 -0.53 0.002-0.006

p,p’ DDT Muscle 0.01-0.42 0.001-0.003
Kidney 0.003-0.04 0.002-0.006
Liver 0.46-1.08 0.181-0.507

HCH Muscle 0.15-1.14 0.122-0.367
Kidney 1.05 0.121-0.328
Liver 0.04-0.08 0.002-0.318

Dieldrin Muscle 0.02-0.06 0.030-0.048
Kidney 0.03 0.055-0.126
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What do the residue values mean? 

• In India, historical data on the 
levels of organochlorines are not 
available

• The values are exclusively 
compared with South African 
White-backed Vultures.

• Current data although do not 
indicate any problem, could serve 
as guideline values for future 
research on vultures.



Heavy metal contamination in Indian White-backed 
Vulture collected during the year 1999-2003
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What do we infer from these 
values?

Femur recorded high concentrations of lead  
in all the individuals indicative of chronic 
exposure

The level of lead recorded (18 ppm) in liver of 
White-backed Vulture (Ahmedabad) is 
indicative of lead toxicosis*.  

Reported toxic levels of Lead 
(Franson et al., 1996)
2-6 ppm - sub clinical exposure
3-6 ppm - toxic
5-20 ppm - fatal*



BDL107.22BDL24.84231.5461.61525.1318.2253.4∑PCBs

0.770.450.53201.12.684.86BDL6.52dieldrin
2.3BDL1.43BDL3.872.2176.771.76BDLp,p'-DDT

132.94157.857.729.69259.0119.42230.484.3829.54p,p’-DDE

2.12BDL0.5610.46.130.8143.43BDL12.88∑endosulfan

6.370.321.7413.441.311.8142.180.418.56HE
0.49BDL0.25BDL0.793.225.912.35BDLheptachlor 
9.76BDL46.53140.918.691.05465.9620.52130.48∑HCH

IntestineLiverLiverBrainIntestineLiverBrianLiverBrianChemicals 
detected

SpoonbillNorthern 
Pintail

Brown-headed
Gull

Northern 
ShovelerSpecies

Also tested  for Organophosphate and carbamate pesticide

Nalabana Bird Sanctuary, Chilika Lake, Orissa



a) Pesticides
organochlorine 
organophosphate

b) Polychlorinated biphenyls

Concentration reported in 
these species are less than the 

levels which are expected to 
create mortality.

c) New Castle Disease (NDV)
d) Aflatoxins

Negative



Organochlorine residues in eggs of birds
Percentage of occurance

HCH 95
p,p’-DDE 87

DDT 83
Dieldrin 63
p,p’-DDD 46

p,p’-DDE concentration exceeded the 

Threshold value of 0.5 ppm in

Purple Sunbird  

House Sparrow
White-backed Vulture

Purple Sunbird  
Grey Partridge 





Development of database on environmental residue 
levels of problem chemicals

Formulate mechanism to monitor the residue levels of 
potentially harmful chemicals in select biological 
components in different ecosystems – Wetlands, Forests 
and Coastal zones

Development of specific biomarkers to keep track of 
impact of specific chemicals on select ecological 
components

Identify indicators for assessing impact of specific 
chemicals in problem areas



Invite collaborative ventures from countries like the 
US which has enormous expertise to address 
contaminants issue.

Human health risk assessment is an area which 
requires attention.

Creation of awareness among public on the potential 
threats due to contamination on human health

Wildlife disease is another area which has to be 
strengthened to address issues which fall outside the 
purview of contamination



Impact of agricultural 
practices on the 
population status and 
breeding success of 
select species of fish-
eating birds in India



Surveillance and monitoring of the impact of Endosulfan on 
certain species of birds associated with cashew plantations in
and around Kasargode, Kerala and Cuddalore, Tamil Nadu.

Surveillance and monitoring of the impact of Endosulfan on 
certain species of birds associated with cashew plantations in
and around Kasargode, Kerala and Cuddalore, Tamil Nadu.



Contamination profile of Inland Wetlands of India



Surveillance of 
waterfowl at Nalabana
Bird Sanctuary, Chilika
Lake, Orissa
consequent to the mass 
mortality during 2005-
2007.



Feathers as  tool to 
assess Heavy metal 
contamination in 
birds

Feathers as  tool to 
assess Heavy metal 
contamination in 
birds



Organic contaminants and their 
impact on select raptors 

Organic contaminants and their 
impact on select raptors 



Surveillance and Monitoring of Environmental 
Contaminants in Birds in India



Chemical inputs in tea cultivation and their 
impact on avifauna and amphibians





Use of biomarkers in evaluation of heavy metal 
contaminants in marine fishes
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