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ABSTRACT 
Indiscriminate use of insecticides in onion cultivation with intensive agronomic practices affected 
both farm profitability and the environment. Integrated Pest Management (IPM) is an approach which 
uses increased information to make pest control decisions and also uses multiple tactics to manage 
pest populations in a way that is both economically efficient and ecologically sound. This study 
evaluates the economic and ecological benefits of onion IPM. Environmental Impact Quotient (EIQ) 
measures the potential impact of pesticides on human health and environment. This pesticide risk 
indicator model was applied on pesticide management and practices in onion on a dataset of 264 
farmers part of them practicing integrated pest management in onion. Environmental Impact Quotient 
(EIQ) for various pesticides used by onion farmers was taken from published sources and the EIQ 
field rating was calculated for the different group of farmers. EIQ field rating for environment is low 
for IPM farmers (387) and it is higher for non-IPM farmers (517). Hence the study reveals that 
adoption of IPM will enhance the environmental quality, human health and soil health. 
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INTRODUCTION 
India has varying climatic conditions and 
provides an opportunity for growing a large 
number of agriculture and horticulture crops 
including vegetables. India shares about 12% 
of the world output of vegetables from about 
2% of cropped area in the country. Among 
vegetables, onions are regarded as a highly 
export-oriented crop and earn valuable foreign 
exchange for the country. In onion production, 
India had share of 11.7% to the total world 
onion production.1 Though India achieves 
major share of production in onion it does not 
attain it full capacity. Pest problem is one of 
the major constraints that limit higher 
production in agriculture and horticulture 
crops. India loses about 30% of its crops due to 
pests and diseases each year. The insect pests 
inflict crop losses to the tune of 40% in 
vegetable production.2  

To control the pest population several pest 
control measures are being followed includes 
application of pesticides. Indiscriminate use of 
insecticides in onion cultivation with intensive 
agronomic practices affected both farm 
profitability and the farm. Exposure to 
pesticides is an important cause of this decline 
and causes deleterious effects on reproductive 
health.3 Because of these pollutants, the soil 
fertility is decreasing the fear of disease in 
living beings are increasing a lot of poisonous 
chemicals and gases prevails in the 
environment.4 On other hand, future food 
security and economic independence of 
developing countries would depend on 
improving the productivity of biophysical 
resources through the application of 
sustainable production methods. In this 
context, eco-friendly methods are being 
considered as environmentally safe, selective, 
biodegradable, economical and renewable 
alternative.5 *Author for correspondence 
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IPM is one such technology. It employs 
available alternate pest control methods such 
as mechanical, biological control with greater 
emphasis on use of crop rotation, bio-
pesticides and plant origin pesticides like neem 
formulations to keep pest population low. 
Pesticides will be used only when pest 
population crosses economic thres-hold level. 
By knowing the importance of IPM the 
scientists developed six components of IPM 
package for onion. In this scenario, it is 
necessary to examine its economic, environ-
mental, health and social impacts including its 
achievement in reducing pesticide related 
risks.  
          AIMS AND OBJECTIVES  
To evaluate the economic and ecological 
benefits of onion IPM.   

MATERIAL AND METHODS 
Study area 
Multi-stage sampling design was employed in 
the present study for selection of sample 
respondents. Based on the concentration of 
area under onion districts, blocks and villages 
were purposively selected.  
Environmental Impact Quotient (EIQ) 
The EIQ was developed to organize the 
published environmental impact information of 
pesticides into a usable form in order to help 
growers and other IPM practitioners make 
more environmentally sound pesticide choices. 
It represents a method to calculate the potential 
environmental and health impacts of pesticides 
and addresses a wide range of the environ-
mental and health concerns that are encounter-
red in agricultural systems including impacts 
on farm workers, consumer wildlife, ground-
water health and safety.6-8 Its results give a 
rough indication of the overall risk of a 
product. Therefore the EIQ model makes it 
possible to estimate the potential environme-
ntal and health impact of different pesticides 
and compare the relative risks of different pest 
management strategies or programs.9,10 
Distinction is made between EIQ value and the 
field use EIQ. The EIQ value is a figure. 
Calculated for a specific active ingredient. It 
serves as a basis for the calculation of the 
(field use EIQ) which provides an indication of 
the potential  environmental  impact of specific  

pesticide formulations at the prescribed 
dosage. The EIQ value for a particular active 
ingredient is calculated according to a formula 
that includes parameters such as toxicity 
(dermal, chronic, bird, bee, fish and beneficial 
arthropod), soil half-life, system-city, leaching 
potential and plant surface half-life.  
The formula for determining the EIQ value of 
individual pesticides is listed below and is the 
average of the farm worker, consumer and eco-
logical components : 
EIQ={C[(DT*5)+(DT*P)]+[(C*((S+P)/2)*SY)+(L)
]+[(F*R)+(D*((S+P)/2)*3)+(Z*P*3)+(B*P*5)]}/3, 
DT=dermal toxicity, C=chronic toxicity, 
SY=system-city, F=fish toxicity, L=leaching 
potential, R=surface loss potential, D=bird 
toxicity, S=soil half-life, Z=bee toxicity, 
B=beneficial arthropod toxicity, P=plant surface 
half-life.Farm worker risk is defined as the sum 
of applicator exposure (DT*5) plus picker 
exposure (DT*P) times the long-term health 
effect or chronic toxicity (C). Chronic toxicity of 
a specific pesticide is calculated as the average of 
the ratings from various long-term laboratory 
tests conducted on small mammals. The 
consumer component is the sum of consumer 
exposure potential (C*((S+P)/2)*SY) plus the 
potential groundwater effects (L). Consumer 
exposure is calculated as chronic toxicity (C) 
times the average for residue potential in soil and 
plant surfaces. The ecological component of the 
model is composed of aquatic and terrestrial 
effects and is the sum of the effects of the 
chemicals on fish (F*R), birds (D*((S+P)/2)*3), 
bees (Z*P*3) and beneficial arthropods (B*P*5). 
The impact of pesticides on terrestrial systems is 
determined by summing the toxicities of the 
chemicals to birds bees and beneficial arthro-
pods. EIQ field use rating = EIQx% active 
ingredient x rate with this method comparisons 
of environmental impact between pesticides and 
different pest management programs were made. 
By applying the EIQ field use rating, 
comparisons were made between different pest 
management strategies or programs. To compare 
different pest management programs, EIQ field 
use ratings and number of applications 
throughout the season were calculated for each 
pesticide and these values are then summed to 
determine the total seasonal environmental 
impact of the particular strategy. 
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Data collection 
In the first stage, the top two onion growing 
districts viz. Perambalur and Trichy were selec-
ted. In the second stage, based on proportion of 
area under onion in these two districts, top two 
blocks in Perambalur district (Alathur and 
Perambalur) and top block (Thuraiyur) in Trichy 
districts were selected. In the third stage, in each 
block one village was selected which is having 
highest area under onion. The selected villages 
are Irur village of Alathur block, Chattiramani 
village of Perambalur block and Sengatupatti 
village of Thuraiyur block. The farmers were 
post-stratified as IPM and non-IPM farmers 
depending upon whether they followed the IPM 
practices or not. Economic evaluation was 
carried out among the 53 IPM farmers and 211 
non-IPM farmers. 

RESULTS AND DISCUSSION 
Kinds of pesticides used 
In the survey area, onion was cultivated in 
seasons one during July- September and the 
other one during October–December. The 
cultivation of the crop was chosen based on the 

availability of water. Among the respondents 
25% of the farmers grew the crop in both 
seasons and 75% of the sample farmers grew 
only in second season due to unavailability of 
water. The frequency of application of pesti-
cides also differs among the seasons. Farmers 
used pesticides frequently since pest infestation 
was relatively high in onion. It was higher in 
October–December (9 sprays) compared to the 
July–September (2 sprays). Since second season 
the frequency of use of pesticides is higher the 
economic impact of IPM was analyzed in 
second season. The growers used various 
pesticides of different groups in different 
formulations. Farmers used pesticides frequen-
tly since pest infestation was relatively high in 
onion. Among them curacron (profe-nophos 
50% EC) was very popular and it was used by 
all the farmers. In the study area, the onion 
cultivators used different combinations of 
pesticides in each spray. Usually they combine 
a pesticide and a fungicide some of the farmers 
also used micro nutrient mixtures in each spray. 
The details of kinds of pesticides used by the 
onion cultivators are presented in Table 1. 

Table 1 : Pesticides used by the onion farmers 

S/N Name of the pesticides Quantity used (ml/ha) 
1 Profenophos 750 
2 Bumper (Propiconazole) 625 
3 Mirodor (Azoxystrobin) 125 
4 Triazophos 1250 
5 Acephate 750 
6 Chlorpyripos+ cypermethrin 1250 
7 Quinalphos (Ecolex) 1250 
8 Monochrotophos 1250 
9 Ridomil (Mancozeb+Mefanoxam) 2500 
10 Carbendazim 1875 
11 Dithane M-45 (Mancozeb) 2000 
12 Propiconazole 650 
13 Azoxystrobin 125 
14 Propineb 250g 
15 Zineb 625g 
16 Imidacloprid 650 
17 Fipronil 50g 

Environmental Impact Assessment (EIA) 
Environmental Impact Quotient (EIQ) for 
various pesticides used by onion farmers was 
taken  from  published resources and the   
EIQ   field rating  was  calculated  to  assess the     

hazards    associated  with pesticide use patterns 
and particularly to compare the relative 
differences between IPM and non-IPM practices 
followed for pest control.  The results on EIQ 
field rating for both   IPM and non-IPM farmers  
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was furnished in Table 2. From the below table, 
it is deciphered that EIQ field rating for farm 
workers who practicing IPM measures is lower 
(73) than the non-IPM farmers (102). In the same 
way, EIQ field rating is lower to consumer also 
when IPM practices (45) is followed for pest 

control than following non-IPM measures (74). 
And at last environmental impact of IPM 
because of following IPM measures can be 
known from the ecology component of EIQ field 
rating. It is 387 for IPM farmers and 517 for non-
IPM farmers.  

Table 2 : EIQ field rating 

S/N Particulars IPM Non-IPM 
1 EIQ 169 231 
2 Applicator 51 74 
3 Picker 22 28 
4 Farm worker 73 102 
5 Consumer 34 52 
6 GWL 11 22 
7 C+GWL 45 74 
8 Fish 49 61 
9 Birds 56 77 
10 Bes 104 141 
11 Beneficial 178 238 
12 Ecology 387 517 

CONCLUSION 
Indiscriminate use of pesticides in onion affects 
both farm profitability and the environment. 
Integrated Pest Management (IPM) is one of the 
eco-friendly methods to control the pests. 
Environmental impact of IPM on onion was 
calculated through EIQ field rating for 
environment. From the analysis, it is inferred that 
the negative impact on environment is lower 
while following the IPM measures for pest 
control than non-IPM measures. 
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