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ABSTRACT 
Integrated pest management technologies have been proposed  to provide effective solutions to the pest problems 

and are benign to ecology and human health.Integrated pest managmnet technologies generate considerable social 

and environment benefits.In spite of their potential to reduce chemical pesticides, their commercialization and use 

has remained restricted owing to a number of operating constraints. One of the reasons is the lack of a sound 

economic analysis of their production and use.Very few studies have attempted to make economic analysis of 

Integrated Pest Managmaent and that too limited to some specific crops in other areas. So, an economic analysis has 

been carried in present stuy to determine whether the Integrated Pest Management has the potential to substitute the 

chemical pesticides in a cost effective manner or not.The study was conducted in Udham singh nagar district of 

Uttarakhand state with  sample size of 229 farmers of Kashipur,Gadarpur and Jaspur blocks in the agriculture year 

2001-2002.The results of the study concluded that high cost of inputs i.e. cost of materials of IPM practices and 

labour charges form the bulk of additional cost.No benefit in the market of the product produced by IPM methods 

were the main economic constraints. Input-output ratios were found favourable in all the crop exept rice. 
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INTRODUCTION 
Protection of crops from insects, pests and diseases is 

equally important to increase the production and raise 

the productivity of various crops per unit area. It is 

estimated that insect-pest alone destroy about 1/3 of 

the world’s crops. Yields would probably decline by 

30% to 70% without use of plant protection 

measures. It is estimated that worldwide pesticides 

usage is about 5 million tonnes per year with a value 

of US $26 billion (El-Zik et al., 1991).Annual losses 

caused by different pests in India were estimated to 

be about 6000 crores rupees, out of which maximum 

33% loss was due to weeds followed by 26% due to 

pathogens and 20% due to insects. 7% loss due to 

storage pests, 6% due to rodents and 8% loss due to 

some other pests like birds, animals etc. (Kulshrestha 

and Parmar, 1992). Besides direct costs, there are 

indirect costs or environmental and social cost of 

using plant protection chemicals. 
 
Taking in to account the above mentioned problems, 

the scientist’s attention has been diverted to reduce 

the use of the plant protection chemicals to the 

minimum possible extent without affecting the crop 

yields.One such method has been adoption of 

Integrated Pest Management (IPM).IPM is a 

sustainable approach to managing pests by 

combining biological,cultural,mechanical and 

chemical tools in a way that minimizes 

economic,health and environment risks.The main 

aims of IPM are to reduce the use of synthetic 

organic pesticides,that are environmentally 

sound,pest minimal risk of human health,re-useable 

return on investment,provide consumable safe 

food.Thus to protect the crop from pest and insects 

by eco and human safe method IPM, the present 

study has been carried out with follwing objective: 
1. To assess the economic feasibility of 

Integrated Pest Management in Uttarakhand 

state. 
 

MATERIAL AND METHODS 
Kashipur, Gadarpur and Jaspur blocks were selected 

purposively for conducting the study because 

Integrated Pest Management trials were conducted by 

Diversified Agriculture Support Project (DASP) in 

these three blocks on the different crops.Sample size 

of  229 farmers from the 19 villages of the Kashipur 
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block, 9 villages from the Gadarpur block and 9 

villages from the Jaspur block was taken. After 

selecting the villages, a complete enumeration of all 

the farmers of the selected villages along with their 

size of holdings was made and arranged separately in 

ascending order of their operational size of holdings 

for determining the different size group of farmers. 

Finally combined list of all the farmers was prepared 

again by arranging them in the ascending order of 

their operational size of holdings. Then a cumulative 

total of the operational size of holdings was worked 

out. The cumulative total of the operational holdings 

was demarcated into three parts. At the 1/3 of the 

cumulative total, the size of holding was noted for 

small size, at the 2/3 of the cumulative total, the size 

of holding was noted as medium size and the rest was 

noted as large size of holding. Finally farmers from 

the each block under three categories were selected in 

proportion to the number falling under each size 

groups (i.e. probability proportional to size) in all the 

crops on which IPM trials were conducted i.e. rice, 

toria, pea, brinjal and ginger to study the economics 

of IPM.The farmers having upto 3 hectare of land 

were categorized as small, greater than 3 hectare but 

equal to or less than 5 hectare of land were treated as 

medium and farmers possessing more than 5 hectares 

of land were treated as large farmers. A list of total 

number of farmers in selected villages of the blocks 

and number of farmers selected under each size 

group for the study shows in Table 1. 

 

 
Figures in parenthesis indicate the number of 

farmers who were found using IPM in different crops 

 

Crop wise number of selected farmers is given in the 

Table 2 which was selected by following the method 

of probability proportion. 

 
 

Figures in parenthesis indicate the total number of 

farmers using IPM practices in different crops 

It is evident from the Table 2 that the total numbers 

of Integrated Pest Management trials in the selected 

blocks were 144. Out of them 50 farmers were for 

rice, 50 for toria, 25 for pea, 11 for brinjal and 8 for 

ginger crops. Out of them 94 farmers were selected 

randomly according to probability proportional to 

their number. 

 

Finally, the sample to study economics of IPM 

consisted of 18 small farmers, 39 medium and 37 

large farmers. The sample was drawn crop wise and 

the size of sample drawn was based on the number of 

trials conducted for various crops. Random sampling 

was used in selecting farmers in case of crops in 

which sufficient number of trials had been conducted. 

While all the farmers were considered in case of 

crops in which number of trials was less than 10 or 

near about 10. 

 

COLLECTION OF DATA 
The present study was based largely on primary data. 

The relevant primary data was collected from the 

sample farmers for the agriculture year 2001-02 on 

pre-structured schedules by personal interview 

method. The data collected included operational 

holding of the farmers, awareness of farmers about 

Integrated Pest Management, crops in which IPM 

was used, general practices of plant protection, IPM 

practices of plant protection, yield of crops under 

both practices i.e. IPM and non-IPM practices, area 

of crops under both practices i.e. IPM and non-IPM, 

benefits of IPM, reason of discontinuation if any, 

constraints in adoption of the technology, education 
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level whether educated or uneducated agencies of 

IPM and means of communication. Secondary data 

were collected from Krishi Sankhyki Patrika of 

district Udham Singh Nagar, Block Development 

Office, Vikas Bhawan, Rudrapur and Krishi Raksha 

Kendra of the selected blocks. 

 

ANALYTICAL FRAMEWORK 
The purpose of the present study is to examine 

awareness, economics, and adoption constraints of 

Integrated Pest Management. Thus, keeping the 

objectives in mind, descriptive statistics viz., 

averages and percentages were computed and partial 

budgeting technique was used for analysising the 

economics (cost and return) of crop pest control by 

Integrated Pest Management as well as non-

Integrated Pest Management technology. The 

additional output and additional cost due to crop pest 

control measures were compared. The additional 

costs incurred on pest control operation were 

expenditure on materials of pest control (insecticides, 

fungicides, weedicides, trap, card etc.), human labour 

charges, hiring charges for the equipment (sprayer) 

and water charges. This analysis was done for each 

crop i.e. rice, toria, pea, brinjal and ginger.Economic 

feasibility of Integrated Pest Management practices 

in rice, toria, pea, brinjal and ginger crops, was 

examined using the data collected from the farmers 

on the use of Integrated Pest Management practices 

and non- Integrated Pest Management practices.The 

additional cost of Integrated Pest Management 

practices required in case for each of the five crops 

over non-Integrated Pest Management practices and 

additional returns through increase in productivity 

was compared using partial budgeting technique. 

 

RESULTS AND DISCUSSION 
Technology with higher technical potential need not 

necessary is economically feasible. Prices of pest 

management inputs and their intensity of application 

are critical in determining the economic feasibility. 

 

Thefore the results obtained and discusions made for 

various crops using IPM and non IPM prctices under 

study i.e. toria,rice,ginger,brinjal,pea were compared 

and tabultaed to analyse the economic feasibility of 

IPM practices.   

I. Rice 

The results in the Table 3(a) and (b) 

show that the cost of materials of 

Integrated Pest Management practices 

comprised about 75 per cent of the total 

cost of the practice. Similarly the labour 

charges accounted for nearly 23 per 

cent of the total cost of the practice. 

Thus, the above two components form 

the bulk of the additional cost. It was 

observed that additional cost rose due to 

high cost of the inputs used in the IPM 

technology. For rice the input-output 

ratio was 0.77. This suggests that for 

each additional rupee spent on IPM 

practices use, the additional return, 

obtained are 0.77 rupees. It shows that 

IPM practices are very costly so some 

efforts are needed to reduce its cost. Net 

benefit is also negative in that case. The 

cost increased mainfold with the 

integration of Biolap in the IPM. Its 

price was Rs. 1048/kg. 

 

 
 

 
II. Toria 

Toria was another crop under study. 

Table 4a & b shows that, Its cost of 

IPM practices, was however, more than 

that of non-IPM practices, with material 

expenses and labour wages, as the 

predominant cost items, in the total 

additional cost due to use of IPM 

practices. The input-output ratio was 

1.12, suggesting that for unit increase in 
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expenditure on IPM practices, the 

returns obtained are, Rs. 1.12. Net 

benefit was positive in that case.  

 
III. Pea 

Table 5a & b shows that, IPM practice 

was cheaper than the above two crops in 

pea. It was found that the input-output 

ratio was comparatively higher than that 

for the previous crops. Input-output 

ratio was 1.78, implying that for each 

additional rupee spent on IPM practices 

use, the additional returns obtained are 

1.78 rupees. Net benefit was also 

positive in that case. 

 
IV. Brinjal 

Table 6a & b shows that in brinjal cost 

of IPM practices, was however, more 

than that of non- IPM practices with 

IPM material expenses and labour 

wages, as the predominant cost items, in 

the total additional cost due to IPM 

practices over non- IPM practices. 

Material expenses comprised about 89 

per cent of the total additional cost. For 

Brinjal, the input-output ratio was 3.35; 

this suggests that for each additional 

rupee spent on IPM practices, the 

additional returns obtained are 3.35 

rupees. A net benefit was also positive 

in Brinjal. 

 
V. Ginger 
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Ginger was another crop under study. 

Table 7a & b shows that, Its cost of 

IPM practices, was however, more than 

that of non- IPM practices, with 

material expenses as the predominant 

cost item in the total additional cost due 

to use of IPM practices. The input-

output ratio was very high in this crop. 

That was 39.11. Net benefit was also 

very high in this crop. 

 

 
 

CONCLUSION 

Thus, by using foregoing analysis, we can conclude 

that the use of IPM practices was better than non-

IPM practices in all the studied crops except rice.The 

inputs which were used under IPM practices are very 

costly, but now government has started a new scheme 

namely ‘District planning’ under which inputs of 

IPM practices make available to the farmers by 

providing fifty per cent subsidy. So that planning 

should help farmers in reducing the cost of the IPM 

practices and in increasing the adoption of the 

technology among farmers. Being environment 

friendly, the IPM practices pose no health and 

environment hazards as compared to chemical 

pesticides. Now-a-days, when the world is becoming 

more environment conscious, it would certainly be 

better to switch to natural pest control agents from 

the environment view point.Additionally from the 

viewpoint of sustainabilty,attaining growth while 

maintaining the natural capital intact,IPM is superior 

compared to conventional farming(Chopra,1993).It 

should therefore be appreciated and encouraged to a 

greated extent both by governemnet and non-

government agencies.There should be effective 

linkages between research,extension and farmer 

which will definitly help in identifying the problems 

and appropriate solution at the right time.The 

information generated through this study would be 

quite helpful in designing a balanced and holistic 

stratigy for promotion of IPM and in justifying 

support for publicly funded IPM programme. 
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