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Abstract

The study was conducted in Balodabazar-Bhatapara district of Chhattisgarh,
during the year 2015-16. Total of 120 vegetable growers were selected as respondents from eight
villages of Bhatapara and Simga block. The data were collected personally through pre-tested
interview schedule and analyzed by using appropriate statistical methods.

The study revealed that majority of 30.83 per cent respondents had primary
school education, 73.00 per cent respondents were having joint family and 21.67 per cent of the
respondents were having 16 to 20 years of farming experience. Majority of the respondents i.e.,
31.67 per cent had marginal size of land holdings, while cent per cent were having irrigation
facility and 75.83 per cent had personal tube-well. All the respondents were involved in
agriculture, 35.83 per cent respondents received only Medium annual income (Rs. 25001 to Rs.
50000) and 69.17 per cent had not acquired credit. While, 96.67 per cent of them were getting
information regarding use of insecticide and application pattern from input dealer and majority

had contact with RAEOQ/ RHEOs, 60.00 per cent had medium level of risk orientation and half of

Xi



them had medium cosmopoliteness. All of them were procuring insecticides from the input
dealers who were making regular availability of the insecticides to almost all the respondents.
Majority of the respondents were having nil to partial knowledge of waiting period of
insecticides used for control of fruit borer and white fly of tomato, brinjal and chilli.

Majority of the respondents 91.67 per cent were mixing more than one
insecticides. All the respondents were adopting cultural practices and chemical practices of IPM.

While adoption level of mechanical and biological practices of IPM was negligible

Correlation analysis revealed that the variables education, farming experience,
annual income, and sources of insecticide were positively and significantly correlated at 0.01
level of probability and availability of insecticide was positively and significantly correlated with
application pattern of insecticide by vegetable growers at 0.05 level of probability. In the case of
adoption of IPM practices education, land holding, annual income, credit acquisition, source of
information, contact with extension agents, risk orientation, source of insecticide, availability of
insecticide and knowledge of waiting period of insecticide were positively and significantly
correlated with adoption of IPM practices at 0.01 level of probability.

Multiple regression analysis revealed that two variables farming experience and
annual income had positive and significant contribution towards for application pattern of
insecticide by respondents at 0.01 level of probability. In the case of adoption of IPM practices,
only land holding had positive and significant contribution at 0.01 level of probability and
education, farming experience, source of insecticide had positive and significant contribution at
0.05 level of probability.

The respondents faced lack of technical knowledge of IPM practices and Non-
availability of biopesticides & traps as the major constraints and suggested that extension
agencies should conduct regular training for IPM practices and Input should be timely available

in market (bio-agents and traps etc).

Xiii
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CHAPTER-I
INTRODUCTION

Horticulture crops cover large varieties of fruits, vegetables, flowers,
plantation and spice crops. Among these, vegetable cultivation is the major attraction
to farmers as it is comparatively more remunerative than field crops. The wider
adaptability of vegetables to different kinds of abiotic stresses like water, soil,
weather, etc. offers enormous scope for growing vegetables in stress and waste land
areas. They are also playing an important role in commerce and economy, particularly
through export trade (Anonymous, 2011).

Vegetables are rich and comparatively cheaper source of carbohydrates,
proteins, vitamins and minerals and they play an important role in balanced nutrition.
Indian subcontinent is endowed with salubrious climate which permits growing of
vegetables throughout the year. As per dietician, daily requirement of vegetables is 75
- 125 g of green leafy vegetables, 85 g of other vegetables and 85 g of roots and tubers
with other food (Rai, 2014).

Most of the vegetables grown in India are vulnerable to be attacked by insect
pests. The role of insecticide use has become critically important with modernization
of agriculture in India. Modernization of agriculture implies the increased use of
modern inputs such as chemical fertilizers, irrigation, quality modern seeds etc. But
these provide a favorable climate for rapid growth of insects.

Globally, the total area under cultivation of vegetable in 2012-13 was
58,971,121 hectares, production of vegetable recorded 1,159,179,443 MT and
productivity was recorded as 19.7 MT per ha. The highest production recorded
573,935,000 MT in China during 2012-13 and it ranks first in the world. India ranks
second with a record production by 146,554,000 MT (Anonymous, 2014).

India’s significant horticulture production is despite its comparatively lower
productivity. Both in case of fruits and vegetables productivity of India was 11.6 and
17.6 MT per ha, respectively during 2010-11. In Chhattisgarh, the total area under
vegetables is 377,212 hectares with production of 4,965,331 MT and an average



productivity is 13.1 MT per ha. An area of 79,167 hectares comes under tomato and
brinjal crops in Chhattisgarh state with the production of 13,07,905 MT and
productivity of 16.70 MT ha (Anonymous, 2013).

In Balodabazar-Bhatapara district, the total area under vegetables is 8325
hectares with production of 125853 MT. An area of 2439 ha comes under tomato,
brinjal, cauliflower and cabbage with production of 47946 MT. Balodabazar-
Bhatapara district has geographical area of 359,386 hectares, net sown area of 237,620
ha., irrigated land in kharif is 64,000 ha. and in rabi is 37,000 ha. Area under kharif
crops 237,620 ha, while area under rabi crops is 82,990 ha. Croping intensity of the
district is 132.32% with annual rainfall of 1013.21 mm (Anonymous, 2015 a).

According to FAO (Food and Agricultural Organization), “A pesticide is any
substance or mixture of substances that are intended for preventing, destroying,
controlling and mitigating any pest, including vectors of human or animal disease,
unwanted species of plants or animals causing harm or otherwise interfering with the
production, processing, storage, transport or marketing of food, agricultural
commaodities, wood and wood products or animal feedstuffs, or substances which may
be administered to animals for the control of insects, arachnids or other pests in or on
their bodies”. In general Pesticides are chemical substances used to suppress or kill
animals, plants, insects and pests in agricultural, domestic and institutional settings.
The main groups of commonly used pesticides include herbicides, insecticides,
fungicides, fumigants and rodenticides.

Integrated pest management (IPM) is an ecological approach to managing
pests by combining biological, cultural, and chemical tools to minimize economic,
health, and environmental risks (Vanderman et al., 1994). Zehnder (1994) reviewed
the 150-year history of pesticide use in vegetable crops and summarized constraints
and examples of successful adoption of IPM practices. Although IPM tactics have
been used to varying degrees during the past 100 years, formal strategies were not well
recognized nor crafted into practices until the 1970s. Pest management in vegetable
crops had not received the same level of attention as in agronomic crops because of

the vast number of vegetable crops, diversity in production systems and arthropod



complexes (Capinera, 2001), and lower investments in research and educational
efforts.

Over the period 2007 to 2008, herbicides ranked the first in three major
categories of pesticides (insecticides, fungicides, herbicides). Europe is now the
largest pesticide consumer in the world, followed by Asia. Most of the pesticides
worldwide are used to fruit and vegetable crops. Worldwide, about 3 billion kg of
pesticides is applied each year with a purchase price of nearly $40 billion (Pan, 2003).
The losses due to Insects are 13%, plant pathogens 12%, and weeds 12%. (Pimentel,
1997).

The estimated demand of pesticide in India was of 55590 MT and in
Chhattisgarh was of 800 MT in the year 2012-2013. In India there is a trade-off
between agricultural production and increasing soil, air and water pollution and
associated health hazards (Gupta, 2004 and Agoramoorthy, 2008)

Currently, India is the largest producer of pesticides in Asia and ranks twelfth
in the world for the use of pesticides. Although the average consumption of pesticides
is far lower than many other countries, the problem of pesticide pollution is serious in
India. Unfortunately, India is one of the few remaining countries still producing and
using some of the chlorinated pesticides such as DDT and lindane (Vijgen et al.,
2011).

Regarding the pesticide share across agricultural crops, cotton account for 45%
followed by rice (25%), chillies/vegetables/fruits (13-24%), plantations (7-8%),
cereals/millets/oil seeds (6-7%), sugarcane (2-3%) and other (1-2%) (Abhilash and
Singh, 2009).

Pesticides are widely used throughout the world, especially in agriculture for
crop protection. Pesticides poisoning is a major challenge and an important public
health problem worldwide and it is more prevalent in developing countries like India.
The use of personal protective’s can reduce a chronic health hazards related to
pesticides to the sprayer but due to failure in adopting proper preventive measure
during spraying may cause skin disease, respiratory problem and constant long term



exposure results in various health problems like neurotoxicity, neruoendocrinotoxicity,
and carcinogenicity, etc.

In commercial cultivation vegetable crops are grown intensively; sometimes
even two or more crops are taken in a season. Introduction of high yielding technology
creates microclimatic conditions which favours the rapid multiplication of insect pest
and diseases. However for controlling these losses excessive and indiscriminate use of
pesticides not only increases the cost of production but also results in many human
health problems and environmental pollution.

According to (World Health Organization) WHO estimates, one million cases
of pesticide poisoning occur every year and consequently there are 20000 deaths
globally (Nasir, 1999). The most damaging ecological disturbance of injudicious use
of pesticides is the existence of high concentration of pesticide residues in food chain,
including cereals, pulses, vegetables, fruit, milk, milk products and water.

Pesticides came in to extensive use in agriculture and public health as early as
1944. They are now used on fruits, vegetable and other crops on a massive scale.
Benefits reflected in terms of enhanced farm productivity and control of vector borne
diseases were so overwhelming that the real awakening to the problem of toxic
residues left by pesticides come into sharp focus only around 1960.

The problem of contamination of our food commodities; especially fruits and
vegetable by pesticide residues constitutes one of the most serious challenges to public
health. The hazards of toxic residues can be considerably reduced if pesticides are
used in accordance with “good agricultural practice”. The information on the levels of
pesticide residues occurring in food commodities is essential and can be obtained
through regular monitoring procedures.

The extensive and indiscriminate use of these chemicals on vegetables posses
serious residue problems, which are hazardous for human and animal health, natural
enemies and for environment. Pests, including insects, mites, pathogens (disease
causing organisms), weeds, nematodes, rodents and others significantly contribute to
high farm production costs and reduce quality and yields (Henneberry et al.,1991).



The use of insecticides, however, carries several dangers. Non-optimal and non
judicious use of insecticides may result in serious problems related to crop production
and certain externalities like pollution and health hazards. Fresh vegetables are an
essential part of a healthy diet as it is an important source of vitamins and minerals.
However, vegetables can also be a source of poisonous toxic substance-pesticides
(Knezevic and Serdar, 2008). Over 1000 compounds may be applied to agricultural
crops in order to control objectionable moulds, insects and weeds (Ortelli et al., 2006).

Pesticides' striking effort in preventing, crop loss and controlling vectors of
diseases have led to their acceptance and expanded use throughout the world (Sharp
and Peter, 2005). However, the potent chemicals for killing pests have elevated
anxiety that they are agents of human diseases and environmental pollution. It has
been observed 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 (Wiles et al., 1998). Pesticide
residues in food are global problems (Abhilash and Singh, 2009).

Pesticides classified as being extremely or highly hazardous by FAO and
WHO, including barred by some countries, unrelenting used in developing countries
(WHO, 2003).

Farmers use chemical insecticides as it is easy to use, easily available and fast
in action. No matter, it kills harmful or useful insects. There are few safer pesticides,
but their use has been limited as many farmers are unaware about these types of
pesticides. Majority of them are unaware about the type of pesticide, safety
precautions, level of precautions, level of poisoning, and potential hazards to human
health and environment. Low education levels of the rural population, lack of
information and training on pesticide safety, poor spraying technology, and inadequate
personal protection during pesticide use have been reported to play a major role in
causing hazards.

Iliness suffered by one or more members of household can result from
exposure to pesticides. Il health may affect the overall performance and the
productivity of the family farm since labour input in agriculture is normally supplied



supplied by households especially in small-holder agriculture in developing
countries. The level of health costs has been estimated in some studies in other
countries and is believed to be closely related to the level of socio-economic
development and the context of the prevailing culture (Ajayi, 2000).

Pesticide is so indispensable in agricultural production. About one-third of
the agricultural products are produced by using pesticides (Liu et al., 2002). Most
pesticides are not spontaneously generated. Most of them are high toxic to humans
and the environment. Pesticides and their degraded products would flow into the
atmosphere, soils and rivers, resulting in the accumulation of toxic substances and
thus threatening human health and the environment. The environmental pollution
caused by pesticides in Asia, Africa, Latin America and the Middle East and
Eastern Europe is now serious.

Even in earlier years the residuals of DDT, lindane and dieldrin in fish,
eggs and vegetables have been much beyond the safe range in India (Wu, 1986). In

India the DDT content in human body was ever the highest in the world.

Looking to this aim, the present study entitled “A study of insecticides use
and application pattern on major vegetable crops by the farmers Of
Balodabazar-Bhatapara district of Chhattisgarh” was undertaken during the
year 2015 — 16 with the following Objectives:

1. To study the Socio-economic profile of vegetable growers,

2. To assess the existing management and application pattern followed by the
respondents for important insect-pests of major vegetables,

3. To assess the use and application knowledge of insecticides by the
respondents,

4. To study the extend of adoption of IPM practices by the respondents,
To identify the constraints faced by the respondents in adopting IPM

practices and their suggestions to overcome them.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2410092/#R2

LIMITATION OF THE STUDY

1. The present study faced the limitations of the time and the resources to be
encountered by the researcher as a student scholar.

2. The items included in the study for detailed investigation are also limited because it
is not possible to cover all the segments in such a short time.

3. Although every effort was made to make the best use of standardized tools and
techniques of data collection, yet their accuracy may not be guaranteed.

4. As present study is based upon the expressed opinions of the respondents and
individual attitude, which was perceived by them, hence biasness might have
occurred as it happens in most of the cases in such type of field study.

5. Although all possible precaution were taken to make the study precise, objective
and reliable and as the present study was restricted to vicinity of Balodabazar-
Bhatapara district. Therefore, the trend of finding might not give true picture of
those areas, which has not resembled the present setting of locations.

LAYOUT OF THE STUDY

The present study has been presented in several chapters. The first chapter is
devoted to introduction, which has been presented in brief. In the second chapter a
comprehensive reviews of literature has been dealt with. The third chapter deals the
research methods and techniques used for the study along with its analysis and
interpretation of data. The major findings and suitable discussion pertaining to the
result have been incorporated in the fourth chapter. While in the fifth chapter summary
conclusions along with implication have been discussed. The relevant literatures
consulted and cited in the body of the presentation have been enlisted in references
just after the summary and conclusion. At the end of dissertation, the structured

interview schedule has been displayed under the “Appendix”.



CHAPTER-II
REVIEW OF LITERATURE

Review of literature is an important component of any research work, without
which the research is considered to be incomplete. Reviewing the past literature helps
the researcher to put his / her effort in desirable direction and it helps the researcher to
know the subject matter. Through review, researcher comes to know about the
methods, procedures and techniques as well as results of past studies. It provides clues
and guidance throughout the research process. Steady efforts were made to compile
research findings of the research studies possessing more or less similar
characteristics. The main purpose of this chapter is to present some of the findings of
research studies, which are related to the application pattern of insecticide by
vegetable growers, adoption of IPM practices and other relevant works carried out in
India and abroad.

A Dbrief account of related studies has been furnished under the following
heads:

2.1 Socio-personal characteristics

2.2 Socio- economic characteristics

2.3 Communicational characteristics

2.4 Socio-psychological characteristics

2.5 Technological characteristics

2.6 Application pattern of insecticide by vegetable growers

2.7 Adoption of IPM practices

2.8 Constraints

2.9 Suggestions
2.1 Socio-personal characteristics

2.1.1 Age
Patel (2008) observed that the majority of the respondents (72.00%) belonged

to middle age group (36 to 55 years), about 18.00 per cent respondents were of young



age group (up to 35 years) and 10.00 per cent respondents were of old age group
(more than 55 years). Thus, it may be concluded that the majority of soybean growers
belonged to middle age group (36 to 55 years).

Kumar and Rathod (2013) conducted study on adoption behavior of farmers
about recommended technology of soybean and observed that they were distributed in
middle (36.00%), young (33.33%) and old (30.67%) age category.

2.1.2 Education

Kushwaha (1996) found that majority of the tomato growers (44%)
wereeducated formal schooling level.

Ruyosu and Kharub (2003) reported that majority of the farmers belonged to
primary level of education group.

Koli (2003) revealed that majority of the onion growers were educated up to
primary and secondary school.

Hanumanaikar et al. (2006) noted that the majority of the respondents
(56.00%) were educated up to primary and middle school, followed by 18.00 per cent
of the respondents were educated up to high school and only 4.00 per cent of the
respondents had college education. While remaining 22.00 per cent of the respondents
were illiterate.

Roy and Chowdhary (2007) revealed that the maximum number of the
vegetable growers (33.33%) were educated up to primary school level, followed by
30.00 per cent of the vegetable growers educated up to middle school level, 16.67 per
cent vegetable growers were higher secondary passed and 10.00 per cent vegetable
growers educated up to graduate and post graduate level, 6.67 per cent of the
vegetable growers were educated up to secondary level and 3.33 per cent of the
vegetable growers were illiterate.

Nagadev and Venkataramaiah (2007) found that about 16.67 per cent sample
respondents were illiterates, while 83.33 per cent of sample respondents were literates

in different groups.
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Mao et al. (2008) concluded that most families heads were able to read and had
studied in the primary school, while a few of them had studied in the secondary school
and only a family had studied in high school education.

Singh et al. (2010) revealed that education level of farmers was found to have
positive and significant contribution with adoption of improved vegetable cultivation
technology.

Lakra (2011) found that the most (25.62%) of selected hybrid rice cultivators
had primary level of education, followed by 20.62 per cent of selected hybrid rice
cultivators were high school passed and 16.89 per cent had passed middle school.
However, 15 per cent had passed higher secondary, 11.25 per cent respondents were
college passed and only 10.62 per cent respondents were illiterate. The findings
revealed that most of the respondents in the study area had passed primary level of
education.

Pal (2011) revealed that the average literacy rate of lac grower’s family head
was 73 per cent, 39 per cent family head had education up to primary level, 25 per
cent had education up to high school, 6.0 per cent had education up to intermediate
level and only 3.0 per cent had education up to degree level.

Hossain et al. (2011) stated that 53.33 per cent had education ranged from
primary to secondary, far below the national average.

Singh et al. (2013) observed that 26.15%, 22.30% and 16.15% of the
respondents had primary level, middle level and matric or above level education,
respectively. Howbeit, rest of the respondents (35.38%) was illiterate. The educational
level of the study area was higher than that of national level and it might be due to the

better educational facilities available in the area.

2.1.3 Caste category

Khare et al. (2002) noted that majority of vegetable growers had belonged to
OBC category.

Lanjewar (2009) revealed that the majority of the respondents (92.86%)
belonged to general caste, followed by 7.14 per cent who belonged to other backward
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class, and none of the respondents were found in the category of scheduled tribes and

scheduled caste.

2.1.4 Family type

Parganiha (2002) reported that majority of migrant (60%) and non-migrant
(70%) respondents belonged to joint family system. The remaining respondents lived
in nuclear families.

Suryawanshi (2009) found that the maximum (63.33%) number of the finger
millets growers had joint family.

Upadhyay & Desai (2011) stated that majority (68.33%) of the respondents
were from joint family.

Hai et al. (2011) revealed that maximum respondents (53.50%) were having
joint type of family.

Rathod et al. (2011) revealed that majority of farm women lived in joint family

(65%) while 35 per cent lived in nuclear family.

2.1.5 Farming Experience

Saxena (2003) observed that majority of the respondents (51.38%) were having
11 to 20 years of tomato farming experience, whereas 41.66 per cent of the
respondents were having up to 10 years of tomato farming experience and only 6.94
per cent of the respondents were having more than 20 years of tomato farming
experience as low and high category of experience.

Sahu (2010) reported thatthe selected respondents were enough experienced in
farming activities as 65 per cent respondents reported the experience of 11 to 30 years
and 32 per cent reported the experience of 31 to 50 years.

Kumar and Rathod (2013) revealed that about 62 per cent respondents found to
have medium farm experience (8-13 year) followed by the respondents (25.33%) of
high experience.

Beye (2014) reported as ant the requirement of a transition period of 5 to 10
years to build the fundamentals of sustainable seed systems through the structuring of

the seed sector and the creation of appropriate conditions to ensure food security,
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enriched biodiversity and sustainable production. With climate change, local
traditional seed systems, as well as integrated seed approaches, will likely play a more
important role to improve the performance of agricultural systems while ensuring

farmer autonomy.
2.2 Socio- economic characteristics

2.2.1 Land holding

Gupta (1999) concluded that 52.66 per cent of the respondents families had a
land holding up to 2.5 acres followed by 41.33 per cent with land holding of 2.6 to 7.5
acres (medium farms) and only 9.00 per cent had land holding of more than 7.5 acres.

Mishra (2000) found that majority of migrants families belonged to small
andmarginal category.

Dongardive (2002) stated that nearly one- third (30.00%) of the chilli
respondents were in the marginal group, followed by 26.67 per cent, 23.33 per cent
and 20.00 per cent of them who had large, small, and medium size of land holding,
respectively.

Parganiha (2002) reported that 16.25, 7.50 and 3.75 per cent migrants were
found as small, medium and big farmers respectively. Whereas, the percentage of non-
migrants for land holding were found 12.50, 27.50 and 7.50 per cent as marginal,
small and big, respectively.

Vathsala (2005) revealed that 38.9 per cent of the cabbage growers had a land
holding of 2.5 to 5.0 acres (small farmers) followed by 43.3 per cent of the
respondents who had land holding of more than 5.0 acres (big farmers) and only 17.8
per cent of the respondents had land holding up to 2.5 acres (marginal farmers).

Nagadev and Venkataramaiah (2007) reported that 39.33 per cent of
respondents belonged to semi medium category, 20.00 per cent belonged to medium
land holding, while 26.67 per cent possessed small land holding, 12.00 per cent
possessed marginal land holding and only meager number (2.00%) had large land

holding.
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Roy and Chowdhary (2007) revealed that the majority of the vegetable growers
(96.67%) belonged to the marginal farmer category having up to 1 ha land, followed
by 3.33 per cent of the vegetable growers belonged to large farmer category and none
of vegetable growers belonged to small and medium farmer category.

Mewara and Pandya (2007) indicated that the majority of the tomato growers
(58.00%) possessed small size of land holding, followed by 26.00 per cent and 16.00
per cent of them who had medium and large size of land holding, respectively.

Ram et al. (2010) revealed that the majority of vegetable growers (95.33%)
were having land holding between 0-2.5 ha, followed by 4.67 per cent respondents in
more than 2.5-5.0 ha.

2.2.2 Irrigation facility

Sharma (1993) revealed that the majority of the respondents (50.00%) adopted
tube well for irrigating their wheat crop and 42.20 per cent were using canals as a
source of irrigation.

Mukim (2004) found that the highest coverage of area under irrigation was
through tube well (42.19%) followed by Canal + well (32.81%). Canal + tubewell and
pond contributed 23.44 and 1.56 per cent area under irrigation, respectively.

Prajapati (2010) revealed that cent per cent of the respondents (100%) had
utilized drip irrigation method for banana production. None of the respondents were

found to use any other method of irrigation for banana production.

2.2.3 Occupation
Patel (2008) observed that maximum number of the respondents (52.00%) was
involved in farming, followed by farming + labour (14.00%), farming + service
(12.66%), farming + animal husbandry + service (7.34%) farming + others (8.00%)
and farming + occupation + service (6.00%), as their main occupation. Occupations
were found to have no significant and negative relationship with technological gap.
Kumar and Munjunath (2008) revealed that the majority of the vegetable

growers (88.75%) were dependent only on farming.
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2.2.4 Annual income

Balamatti (1993) reported that majority of the respondents were in the medium
income category (66.66%) drawing gross income ranging between Rs. 6400 to Rs.
15000 per year.

Sunil (2004) conducted a study on tomato growers in Belgaum district of
Karnataka and found that majority of the respondents belonged to medium income
category (48.33 per cent).

Patel (2005) revealed that an equal number (34.00%) of the chilli growers
belonged to medium and low annual income group, respectively,and 32.00 per cent of
them had high annual income of Rs. 2 lakhs and above.

Khan et al. (2007) found that the majority of respondents (64%) came into
medium income category while, rest were divided into low (20%) and high income
group (16%).

Deshmukh et al. (2007) found that priority of respondents (81.59%) fall under
medium level of income having Rs. 1,001 to 37,000 per annum.

Chobitker (2007) revealed that majority (36.67%) of cole growers were having
medium income.

Lokhande (2010) noted that maximum percentages (53.34%) of tomato
growers were having medium income.

Meena et al. (2012) revealed that majority of farmers belonged to middle
income group i.e. between Rs. 1.50 to Rs. 5.75 lakh per annum. This income group
alone constituted 72.50 per cent of the total sample. Further, 11.50 and 16.00 per cent
farmers were from low and high income groups, respectively.

Deshmukh and Deshmukh (2013) reported that majority of respondents were
found in medium category in annual income (64%) and annual incomes were
significantly associated with constraint level.

Pradhan (2014) observed that majority of respondents (52.08%) were having
annual income in the range of Rs. 50001 to 100000 (medium level of annual income),
followed by 27.08 per cent of the respondents under the income range of Rs. 100001
to 200000 (moderate level of annual income),
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2.2.5 Credit acquisition

Pandey et al. (2004) revealed that majority of the respondents (66.25%) had
not acquired the credit, whereas, only 33.75 per cent respondents had acquired the
credit.

Kushwaha (2005) found that majority of the respondents (62.50%) had not
acquired the credit, whereas, only 37.50 per cent respondents had acquired credit. Out
of total credit acquired, the majority (82.22%) had taken short-term credit followed by
mid-term credit (11.11%) and long-term credit (6.67%).

Dubey (2008) revealed that majority (63.07%) of the respondents had not
acquired credit, whereas, only 36.93 per cent of respondents had acquired credit. Out
of total credit acquired respondents (39.58%) had taken the medium term credit,
followed by short-term credit (37.51%) and long-term credit (22.91%). The majority
of the respondents had acquired medium term credit while, minimum percentage of
respondents had acquired long-term credit.

Dhruw (2008) indicated that the majority of the respondents (50%) had taken
loan from nationalized bank.

Lanjewar (2009) revealed that the majority of the respondents (57.14%) had
not acquired the credit, whereas only 42.86 per cent respondents had acquired the
credit. Out of the credit acquiring respondents (total 60) the majority of the
respondents (55.00%) had taken the short term credit, followed by medium term credit
(23.33%) and long term credit (21.67%).

Lakra et al. (2012) found that majority of the respondents (65.63%) had
acquired credit for agriculture. Out of total credit acquired farmers (105), it was
further noted that 61.90 per cent respondent had preferred to take the short term loan
credit (6 months), followed by 24.77 per cent of respondents had taken medium term
loan credit (6 — 18 months) and only 13.33 per cent of the respondents had taken long
term credit (6 months — 5 years). The credit facilities were available to 84.77 per cent
respondents very easily and quickly, followed by 15.23 per cent respondent faced
some difficulty to obtain credit. As regards to source of credit, the majority of the
respondents (67.61%) had obtained credit from co-operative society, followed by
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18.10 per cent had taken credit from regional rural bank, 12.76 per cent obtained it
from nationalized bank, 1.91 per cent had obtained credit from money lender and 0.96

per cent had obtained credit from friends/ neighbours/ relatives and others.

2.3 Communicational characteristics

2.3.1 Sources of information

Narbaria (2013) revealed that in the study area, majority of the respondents
(75.39%) had found information regarding rice cultivation from Rural Agriculture
Extension Officer (RAEQ). He also revealed that 60.31 per cent of the respondents
had obtained the information from friends, followed by 48.41 per cent of respondents
had obtained the information from T.V., 34.12 per cent had obtained the information
from progressive farmer, 31.74 per cent of respondents obtained the information from
neighbour, while 28.57 per cent of the respondents had obtained the information
regarding rice cultivation from relatives and farmer fair, 27.77 per cent of the
respondents had obtained the information from agriculture store, followed by about
10.31 per cent of the respondents used ADO, news paper and Kisan mitra as source of
information, 9.52 per cent exhibition, 8.73 per cent Agriculture scientist, 7.14 per cent
Sarpanch, 5.55 per cent Radio and 4.76 per cent Agriculture Magazines.

Painkra (2014) revealed that majority (98.33%) of respondents got information
regarding black gram cultivation from friends & neighbors, followed by 97.50 per cent
using Rural Agriculture Extension Officer (RAEQO). About 97 per cent respondents
collected information from relatives, 75 per cent from Senior Agriculture
Development Officer (SADO) and 74.16 per cent from Agriculture retailers. In
addition to aforesaid sources, about 47 per cent respondents received information from
kisan mitra, 35.85 per cent from farmers’ fare, 20 per cent from training programme,
19.16 per cent from sarpanch/panch and progressive farmers, 15 per cent from
television and 12.50 per cent from radio.

Dhruw (2014) revealed that in the study area, majority of the respondents
(82.63%) had found information regarding summer rice cultivation from R.A.E.O. The
study also revealed that, 79.16 per cent of the respondents had obtained the
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information from progressive farmer, followed by 59.72 per cent of respondents had
obtained the information from friends.

2.3.2 Contact with extension agents

Narbaria (2013) found regarding contact with Agriculture college/university,
majority of respondents (90.48%) had never contact, while only 9.52 per cent of them
had sometimes contact. Regarding contact with NGO, the majority of respondents
(90.41%) had never contacted, while only 1.59 per cent of them had sometime contact.

Painkra (2014) observed that 63.33 per cent respondents were often contacts
with Rural Agriculture Extension Officer (RAEQOS).

Dhruw (2014) reported that 56.25 per cent of the respondents often contact
with R.A.E.Os, followed by 31.94 per cent of the respondents regular contact and
11.18 per cent of the respondents rarely contact with RAEOs.

2.4 Socio-psychological characteristics

2.4.1 Risk orientation

Vasava (2005) revealed that nearly two-third (63.33%) of the respondents had
medium risk orientation, followed by 30 per cent and 6.67 per cent of them who had
high and low level of risk orientation, respectively.

Veeraiah (2005) observed that nearly three-fifth (57.34%) of the respondents
had medium level of risk orientation, while 37 per cent and 4.66 per cent had low and
high level of risk orientation.

Pradhan (2014) concluded that majority of the respondents (73.61%) had
medium level of risk orientation, followed by 15.28 per cent of them had low level of
risk orientation and 11.11 per cent of the respondent had high level of risk orientation.

Painkra (2014) reported that majority (86.66%) of respondents had medium
level (19 to 23 score) of risk orientation followed by 10.884 per cent of had low level
(less than 19 score) of risk orientation, while only 2.50 per cent of respondents were

having high level (more than 23 score)
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2.4.2 Cosmopoliteness

Sahu (2006) revealed that maximum number of respondents (farmers and
women) belonged to medium level of cosmopoliteness category.

Rajni (2006) found that the maximum member of respondents (44.45%) had
medium level of cosmopoliteness, whereas 34.12 per cent respondents has low level
and 21.43 per cent respondents were having high level of cosmopoliteness.

Yadav (2007) revealed that majority of trained (57.56%) and untrained farmers
(68.89%) were having medium level of cosmopoliteness. It was noted that 15.56,
22.22 per cent of trained farmers had low and very high level of cosmopoliteness,
respectively. Similarly, 22.44 and 0.00 per cent of untrained farmers had low, high and
very high cosmopoliteness, respectively.

Dwivedia (2013) revealed that the majority of the respondents (78.13%) had
medium level of cosmopoliteness, followed by 15.00 per cent of the respondents had
low level of cosmopoliteness, remaining 6.87 per cent of the respondents were found

in high level of cosmopoliteness category

2.5 Technological characteristics

2.5.1 Source of insecticide

Jing (2015) reported that majority of the farmers (90.8%) obtain their
pesticides from local agrochemical input dealers. This is not surprising as the majority
of the respondent base is unable to distinguish between different pest and disease
pathogens and control measures such as insecticides and fungicides and rely on

information and advice provided by local agro-input dealers for the decision making.

2.5.2 Knowledge of waiting period of insecticide

Jeyanthi and Kombairaju (2005) noticed that more than 89% of the farmers in
the selected GN division harvest the produce before the recommended pre-harvest
interval. Among the selected respondents, 100% of farmers from Thettativu-south,
Kaluthavalai-4 and Shanthipuram GN divisions harvest the produce before the period

of pre-harvest interval. In the study area, it was a regular practice to spray pesticides
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immediately before or after the harvest. When the pesticide spray was done
immediately before harvesting, the danger of pesticide residue on produce was more.

Mohiuddin et al. (2009) opined that insecticide application depended upon the
season. During rainy season farmers' sprayed insecticides every day in brinjal and
country bean at Chittagong region while in the winter season, interval was more than 5
days. On the other hand for both the region, maximum farmers (82% & 87%) spray
interval was more than 3 days in brinjal and yard long bean.

Miah et al. (2014) reported that pesticide application in the study area as well
as whole country depends upon seasons, crop types, infestation rates and vegetables
for instance, in the rainy season pesticides are usually used each day or in every
alternative day. In addition, fast growing vegetables (e. g., brinjal, cabbage,
cauliflower, cucumber, lady’s finger, yard long bean, tomato etc.) that are to be
harvested in alternative days or two-three days in a week receive indiscriminate use of
pesticides. The current study found that on an average 4%, 19%, 18% and 58%
respondents spray pesticides over their vegetable fields in each day, alternative day,
two and one times in a week respectively

Jing (2015) revealed that most vegetable farmers harvest their produce within 7
days after spraying pesticides, with some harvesting their produce on the same day

after spraying, thereby endangering the lives of consumers.

2.6. Application pattern of insecticide by vegetable growers

Jipanin et al.(2001) found in the survey that farmers applied pesticides by both
single and mixed method. Few farmers (about 9%) apply one chemical at a time.
However, majority of (91%) the farmers applied the pesticides in mixtures. Farmers
believe that a “cocktail” application is always more effective and reduce labour cost.

Jing (2015) reported that most farmers mix two or more pesticides together
without considering their compatibility or active ingredients but rather rely on the
perceived efficacy based on their trade names. Mixing of pesticides was encouraged
by the farmers’ desire to have rapid knockdown of pests or the economics of

managing both pests and diseases at a single spraying operation. This idea is however,
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questionable, at least as practiced, because the combinations used could be
indiscriminate and incompatible resulting in ineffectiveness of the pesticides to

manage the pests and diseases.

2.7. Adoption of IPM practices

Vathsala (2005) revealed that majority of the respondents (60.00%) were high
adopters, 28.9 per cent of the respondents were medium adopters and 11.1 per cent of
the respondents were low adopters of integrated pest management practices in
cabbage.

Shrivastava (2005) found that majority of the respondents (63.75%) had
medium level of adoption regarding control measure practices of various rice diseases,
whereas 18.13 per cent and 18.12 per cent of the respondents had low and high level
of adoptions, respectively.

Raghuwanshi (2005) observed that the highest numbers of respondents
(63.75%) were having medium level of adoption regarding control measures of
various insect pests in rice crop, followed by low level of adoption category which
comprised of 20.00 per cent respondents, while only 16.25 per cent of the respondents
were found in high level of adoption category.

Patel (2006) revealed that more than half (56.00%) of the pigeon pea growers
had medium level of adoption, followed by low and high level of adoption with 24.00
and 20.00 per cent of the pigeon pea growers, respectively.

Reddy (2006) indicated that 59.17 per cent of farmers were noticed in medium
adopter group of IPM practices of cabbage crop. whereas 15.00 per cent of them were
noticed in high adoption category only.

Gandhi et al. (2008) observed that 34.67 percent of farmers were under low
adopter group of IPM practices of tomato crop with mean score of 17.3 whereas 42
per cent of farmers were under medium adopters group with mean score of 19.2.
However, only 23.33 per cent of the respondents were of high adopter category with

mean score of 21.04.
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Shori (2011) found that the majority of respondents (71.25%) had medium
level of adoption about control measure practices of various weeds of rice crop,
whereas 16.25 and 12.50 per cent of them had low and high level of adoption,
respectively.

Dayaram et al. (2012) indicated that 60 per cent respondents had medium level
of adoption of IPM practices while equal per cent of respondents (20%) had high and
low level of adoption, respectively.

Rai (2014) concluded that maximum number of the respondents (66.67 %)
showed medium level of adoption regarding management practices of key insect-pests
of brinjal and tomato crops, whereas 10.00 per cent of the respondents reported high
level of adoption. Medium to high adoption may be due to the fact that the
respondents were educated, belonged to higher income group and better utilization of

information sources and better orientation towards scientific technologies etc.

2.8 Constraints

Vathsala (2005) revealed that non-availability of IPM materials, lack of
technical guidance, non-availability of bio-pesticides, non-availability of pheromone
traps, non-availability of NPV, lack of knowledge about trap crop system, price
fluctuation, high cost of labour, lack of subsidy, lack of labour and lack of interest by
the farmers about IPM were the constraints faced by the farmers.

Kumari (2012) revealed that the respondents were facing number of constraints
that restricted their action towards adoption of IPM practices. Lack of knowledge, lack
of skill, the laborious and complex nature of IPM practices and non-availability of
inputs and tools of IPM were the major constraints reported by the respondents. Small
farm size and lack of information about recent pest management strategies, extension
services, involvement of IPM experts, community participation were also reported by
respondents as the major constraints.

Sarthi (2013) revealed that the highest percentage of respondents (85%) were
of the opinion that lack of technical knowledge regarding IPM practices were the
major constraints ranked 1%, followed by lack of co-operation among farmers for
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adopting IPM (81.66) 11", lack of proper training conducted for adopting improved
IPM practices (60.00%) 111" in ranked, scarcity of labour in peek period of operation
(60%) IV" in ranked, higher cost of pheromone traps ranked V™.

Kumar et al. (2013) reported that twenty per cent considered non availability
of bio-pesticides and fungicides as another constraint in adoption of IPM technologies.

Satya gopal et al. (2014) indicated that lack of knowledge was perceived as the
major constraint in adoption of IPM technologies in rice and was ranked first by the
rice farmers. Trichogramma, Pheromone traps, Light traps, Clipping of leaf tips,
dipping of nursery bundles in insecticidal solution were the major technologies being
not adopted or discontinued by the rice farmers because of Lack of proper knowledge
in those technologies. This might be due to fact that the above technologies require

more comprehension for its adoption by the farmers.

2.9 Suggestions

Raghuwanshi (2005) reported that majority of the respondents (78.75%)
suggested that the facility of training should be given regarding different control
measure of various insect pests in rice crop, followed by 78.12 per cent suggested that
the proper precaution should be taken during the use of insecticides, subsidy facilities
should be increased on plant protection aspects.

Shrivastava (2005) reported that the main suggestions given by the respondents
were training should be given regarding different control measure practices of various
rice diseases, fungicides should be available at subsidized rate locally, spurious agro-
chemicals selling should be strictly banned, proper precaution should be taken during
the spraying of fungicides.

Shori (2011) observed that weedicides should be made available at low cost at
village level which emerged as the main suggestion as reported by 75.00 per cent of
the respondents.

Singh (2013) observed that herbicides should be available at low cost at village
level which emerged as the main suggestion as reported by 75.34 per cent of the
respondents. The other suggestions were free distribution of herbicides for Parthenium
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weed control (67.96%), labour problems should be managed timely (53.12), increase
knowledge in village level about harmful effects of Parthenium weed (50.78), training
should be given to farmers regarding different control measure practices of
Parthenium weed (35.15), RAEQO's and other agricultural officers should frequently
visit the villages for giving appropriate guidance to the farmers (32.03), modern
agriculture equipments should be provided for weed control and other agricultural
operations (28.12), certified seeds and fertilizer should be made available on time at
village level (23.43), good quality herbicides should be provided on time (21.09),
selling of expired herbicides etc. should be banned by admistration (15.62) and
biological weed control method should be increased for controlling the Parthenium
weed (6.25).

Sarthi (2013) revealed that the majority of the FFS trained farmers (83.33%)
suggested that extension agent or agency should convey right information at right time
and technical knowledge regarding use of IPM materials like Neem Seed Kernal

Extract (NSKE) and pheromone traps etc.



CHAPTER-III
MATERIALS AND METHODS

This chapter covers precise method and procedure followed during the course

of research work as well as preparation of manuscript. The blueprint used in carrying

out investigation has been outlined in this chapter. The bifurcation of research

methodology adopted is given under following heads:

3.1 Location of the study area
3.2 Sample and sampling procedure
3.3 Variables of the study
3.3.1 Independent variables
3.3.2 Dependent variables
3.4 Operationalization of independent variables and their measurement
3.5 Operationalization of dependent variables and their measurement
3.6 Constraints
3.7 Suggestions
3.8 Type of data
3.9 Developing the interview schedule
3.9.1 Validity
3.9.2 Reliability
3.10 Method of data collection
3.11 Statistical analysis

3.1 Location of the study area

Chhattisgarh State consists of three Agro-Climatic Zones i.e., Chhattisgarh

Plains, Bastar Plateau and Northern Hills. Balodabazar-Bhatapara district comes under

Chhattisgarh Plains Zone.
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3.2 Sample and sampling procedure

3.2.1 Selection of district
The Chhattisgarh state consists of 27 districts, out of which Balodabazar-
Bhatapara district was purposively selected because the district is having a promising

prospective for vegetable cultivation.

3.2.2 Selection of blocks

Balodabazar-Bhatapara district consists of six blocks namely; Balodabazar,
Bhatapara, Simga, Palari, Bilaigarh, and Kasdol. Out of the six blocks, Bhatapara and
Simga blocks were purposively selected for the study, as the maximum area under

vegetable cultivation is under these two blocks only (Anonymous, 2015b).

3.2.3 Selection of villages

For the study, a list of those villages was prepared, where vegetable cultivation
was more prevalent and were having maximum area under vegetable cultivation in
both the blocks, with the help of Departments of Horticulture and Agriculture,
Government of Chhattisgarh. Thereafter, a total of eight villages, four villages from
each block, were randomly selected for the study. The villages selected from the
Bhatapara block were Tikuliya, Dhurrabandha, Tarenga and Karhi Bazar whereas
Simga, Kachlon, Jaroud, and Marrakona were selected from the Simga block. In this

way, a total of eight villages were selected for the study.

3.2.4 Selection of respondents

A list of the farmers involved in vegetable cultivation from each villages were
prepared with the help of RHEOs / RAEOs of the Department of Horticulture and
Agriculture, in consultation with the prominent progressive farmers of the area.
Fifteen vegetable growers from each selected village were selected randomly, out of
the prepared list of total vegetable growers of the selected villages. Thus, a total of 120

farmers (15x 8=120) were selected for the study.
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3.2.5 Collection of data
The data were collected through personally interviewing the vegetables

growers with the help of pre-tested structured interview schedule, in local dialect.

3.2.6 Statistical methods
Collected data was tabulated and processed by using appropriate statistical
tools and methods.

3.3 Variables of the study

3.3.1 Independent variables
Socio-personal
e Education
o Family type
e Farming experience
Socio-economic

Land holding

Irrigation facility

Annual income

Credit acquisition
Communicational
e Source of information
¢ Contact with extension agencies
Socio-psychological
e Risk orientation
e Cosmopoliteness
Technological
e Source of insecticide
e Auvailability of insecticide

e knowledge of waiting period of insecticide
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3.3.2 Dependent variables
o Application pattern of insecticide by vegetable growers.

e Adoption of IPM practices

3.4 Operationalization of independent variables and their measurement
3.4.1 Socio-personal characteristics

3.4.1.1 Age
The age of the vegetable growers as informed by them during personal
interview was recorded. The chronological age was used for analysis and it was

categorized as follows:

Categories Score
» Young(<35years) 1
» Middle (36-55 years) 2
» Old (>55 years) 3

3.4.1.2 Education

Level of formal education obtained by the respondent farmers may influence
their social status, attitude and adoption. Education is the individual’s ability to read
and write, and the amount of formal education, he/she possesses will affect the manner
in which the individual gathers data and relates himself / herself to his/her
environment. The formal education level of respondents was recorded and they were

categorised and scored as follows:

Categories Score
> llliterate 0
> Primary (up to 5" class) 1
> Middle (6™ to 8" class) 2
> High School (9" to 10™ class) 3
> Higher Secondary (11" to 12" class) 4
» Graduate 5
» Post Graduate 6
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3.4.1.3 Caste category
Caste is an endogamous and hereditary subdivision of an ethnic unit occupying

a position of superior rank or social esteem in comparison to other such divisions (
Kroebar, 1948), in this study the caste of the respondents were categorized in

following manner:

Categories Score
» General 1
» Other Backward Classes 2
» Scheduled Castes 3
» Scheduled Tribes 4

3.4.1.4 Family type

A family may be nuclear or joint. Nuclear family is the social group consisting
of married man and woman with their children living together under the same roof and
sharing a common hearth. Joint family is the social group consisting of several related
individual families, especially those of a man and his children; along with their
spouse, residing in a single dwelling.

Operationally for the purpose of the present study the term nuclear was applied
to family unit consisting primarily of husband, wife and their children and the term
joint family was applied to family unit consisting of at least two married couples
living in common residence and where the men were related as father, son or a brother
and earnings from all sources are pooled together and / or expended for all and

generally managed by one family head. The scoring was done as:

Categories Score
> Nuclear family 1
» Joint family 2

3.4.1.5 Size of family
Operationally the family size refers to the total members in the family

including dependents. This may also influence the decision-making and ultimately the
adoption behaviour of respondents. Categorisation and scoring were done as:
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Categories Score

» Very Small (Up to 3 members) 1
» Small (4 to 5 members)

» Medium (6-10 members)

» Large (Above 10 members)

A w0 DN

3.4.1.6 Working members

Working members refers to the number of adult members of the family who
are engaged in earnings. The number of working members may influence their
adoption behaviour, since they may manage the agriculture more efficiently. The

scores were assigned as:

Categories Score
» Small (up to 3 members) 1
» Medium (4-5 members) 2
» Large (Above 5 members) 3

3.4.1.7 Farming experience

Farming experience refers to the number of years of experience of cultivation
by the individual farmer. Experience leads to maturity and learning. Eventually a
person develops his thinking and attitude as per his past experience and builds it’s own
frame of reference of comparing with the new ideas and thoughts. It was recorded in

complete years as reported by the respondents. Categorisation and scoring were done

as:

Categories Score
» Upto 5 years 1
» 6-10years 2
» 11-15years 3
» 16-20years 4
» 21-25years 5
» Above — 25years 6
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3.4.1.8 Social participation

The social participation of vegetable growers may influence their adoption
behaviour. Through social participation, farmer may get an opportunity for more
learning/exposure towards new ideas and may be motivated for adoption. The term
social participation in this study refers to the degree of involvement of the respondents
in formal/informal organizations as member or executive/office bearer or both. A
social participation score was computed for each respondent on the basis of their
membership(s) and position in various formal/informal organizations. The major
formal / informal organisations found in the rural areas were village panchayat,
cooperative society, youth club, kisan club and caste panchayat. The participation in

each of the organisation was recorded. The scoring was done in following manner:

Categories Score
> No participation 0
» Only member 1
» Executive / Office Bearer 2

3.4.2 Socio-economic characteristics

3.4.2.1 Land holding

Land holding of respondents’ family is considered as an important factor
influencing their various components of adoption. It may be related to cropping
pattern, annual income, social status and contacts with extension agents. In this study
the actual land holding of the family was considered. The respondents were placed in

the following four categories:

Categories Score
» Marginal (up to 2.5 acre) 1
» Small (2.51 to 5 acre) 2
» Medium (5.01 to 10 acre ) 3
» Large (more than 10 acre) 4
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3.4.2.2 Irrigation facility

Information regarding the type of the source used by the respondents for
providing irrigation to the crops was collected. Different sources of irrigation such as
Personal tube well, River, Pond, Small pond (Dabari), Well and Nala were identified

and scores were given as under:

Categories Score

No Source 0
Personal tube well 1
River 2
pond 3
Small pond (Dabari) 4
Well 5

6

YV V.V V V VYV V

Nala

3.4.2.3 Occupation

Number of occupations may also influence the adoption level of the
respondents because as occupations increases, farmer may not give his full attention
for a single occupation i.e. agriculture. In present study, other occupations practised by

each respondent was also recorded and categorised in the following manner:

Categories Score
» Agriculture 1
> Service 2
» Animal husbandry 3
» Business 4
» Agriculture labour 5

The respondents were practicing the occupation as their main occupation or as
a sub-occupation, for extra income. The information regarding a particular occupation
as main occupation or sub-occupation was also collected and the scoring was done as

under:
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Categories Score
» Main occupation 1
» Sub-occupation 2

3.4.2.4 Annual income

Annual income of a farm family is one of the most important factor for their
Socio-economic status, investment in agriculture, adoption of crops and their
improved package of practices and credit acquisition behaviour. In this study, the
annual family income was operationally defined as the annual monetary income
received by all the members of family from different sources and was estimated in
terms of actual income in rupees. It was calculated from the daily / monthly income as
per the convenience of respondents. The annual income of the respondents from each
occupation was collected and thereafter the total income from all the occupations
practiced by the respondents was clubbed together to get the final figure of the total
annual income of the respondents from all the occupations. The respondents’ family

were categorised in the following manner:

Categories Score
Low (Up to Rs. 25000) 1
Medium (Rs. 25001 to Rs. 50000) 2
Moderate (Rs. 50001 to Rs. 100000) 3
High (Rs. 100001 to Rs. 500000) 4
Very high (More than Rs. 500000) 5

vV V V V V

3.4.2.5 Credit acquisition

The availability of credit needed to purchase the required inputs may influence
the extent of adoption of improved practices by the farmers. The adoption of improved
vegetable cultivation technology requires more investment of capital to purchase the
inputs like fertilizers, pesticides, improved seed, implements etc. The information
regarding whether the respondent have acquired the credit or not was collected and

was then measured by the following scores:
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Particulars Score
» Not acquired 0
» Acquired 1

The sources of credit were identified including national banks, cooperative
society, moneylenders, shop, non-governmental organisations (NGOs), etc. and each
source was given equal weightage and the availability of credit identified by farmers

were then measured by the following scores:

Source of credit Score
» Nationalized bank 1
» Cooperative society 2
» Money lender 3
» Shop 4
» NGO 5

The duration of repayment of the credit acquired by the respondents was also

collected and was then measured by the following scores:

Duration of credit Score
» Up to 6 month 1
» 6—12 month 2
» >12 month 3

The farmers have the facility to select the mode of the credit sanctioned for
them, whether they can get it in cash or they can get goods equating to the value of the
credit limit, i.e., in terms of kind. The mode of disbursement of the credit acquired by

the respondents was also collected and was then measured by the following scores:

Credit disbursement Score
» Direct (Cash) 1
» Indirect (Kind) 2
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The amount of the credit acquired by the respondents was also collected and

was then measured by the following scores:

Amount of credit Score
» UptoRs. 25,000 1
» Rs. 25,001 - 50,000 2
» Rs. 50,001 - 1,00,000 3
» More than Rs. 1,00,000 4

3.4.3 Communicational characteristics

3.4.3.1 Sources of information

Source of information are supposed to directly associate with the adoption of
technology. These information sources provide different information to the
respondents regarding recommended use and application pattern of insecticide. For
assessing this variable, different nineteen sources of information were identified. To
determine the extent of utilization of each information source, the responses of the
farmers were recorded and presented in frequency and percentage. Afterwards the

respondents were categorized for analysis on the basis of using information sources as

follows:
Categories Score
» Not seeking information 0
» Seeking information 1

The credibility of the particular information source as perceived by the

respondents was also collected and was categorized on the basis as follows:

Credibility of source Score
> Nil 0
» Medium 1
> High 2
» Complete 3
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The credibility index for all the sources of information was computed by the
credibility of that particular source as perceived by the respondents. A procedure was
also followed to assess the credibility index with the help of following equation:

Cl=_0 x100

S
Where,
CI = Credibility index of source
O = Total obtained score by source
S = Total obtainable score

3.4.3.2 Contact with extension agents

This is operationally defined as the “frequency with which a respondent comes
in contact with extension agents i.e. RAEOs / RHEOs, KVK, University scientists,
NGOs”. The extent of contact was measured by four point continuum scale Vviz., never,
sometimes, always and regularly with a score 0, 1, 2 and 3, respectively. On the basis

of extent of contact, the respondents were grouped in to four categories as following

manners:
Categories Score
> Never 0
» Sometimes 1
» Often 2
> Regularly 3

The credibility of the particular extension personnel as perceived by the

respondents was also collected and categorized on the basis as follows:

Credibility of extension agents Score
> Nil 0
» Medium 1
> High 2
» Complete 3
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The credibility index for all the extension agents was computed by the
credibility of that particular extension personnel as perceived by the respondents. A
procedure was also followed to assess the credibility index with the help of following
equation:

Cl.=_0 x100

S
Where,

CI = Credibility index of extension agents
O = Total obtained score by extension agents

S = Total obtainable score

3.4.4 Socio-psychological characteristics

3.4.4.1 Risk orientation

Risk orientation was operationalised as the degree to which a farmer is
oriented towards risk and uncertainty and has courage to face the problem in
cultivation of vegetable. The risk orientation scale developed by Supe (1969) was used
with slight modifications in this study. The risk orientation score for each of the

respondents were differentiated in to three categories according to following manner:

Categories Scores
» Low level (less than 64 score) 1
» Medium level (64 to 74 score) 2
» High level (more than 74 score) 3

3.4.4.2 Cosmopoliteness

Cosmopoliteness is the tendency of an individual to be in contact with outside
of his own community based on the belief that all the needs of an individual cannot be
satisfied within his own community.

To measure Cosmopoliteness of respondents, they were asked to indicate their
extent of contact with outside to their social system by their own efforts. The

procedure followed by Ravishankar (1979) was used in quantification of this variable
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with slight modification. The respondents were grouped in to four categories as

following manners:

Categories Scores
> Nil (Never) 0
» Low (Once in a month) 1
» Medium (Once in a week ) 2
» High (Twice or more in a week) 3

3.4.5 Technological variables

3.4.5.1 Source of insecticide

There are various sources from which the farmers could get the insecticides
which he requires viz., agriculture department, cooperative society, Representatives of
manufacturing companies, input dealers, etc. The sources of insecticide may affect the
quality and also the price of the insecticide which is paid by the farmer. The different
sources from which the farmers procure insecticide were categorized depending upon

the following scores:

Categories Scores

» Agriculture Department 1
» Co-operative Society 2
> Representatives of manufacturing companies 3

4

> Input dealers

3.4.5.2 Availability of insecticide

Although there may be various sources from which the farmers could procure
insecticides, but the amount and availability of the insecticide may differ when the
farmers actually requires the insecticide. Depending upon these the different sources

of insecticides were categorized as per following scores:
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Categories Scores
» Fully 2
» Partially 1
> Nil 0

3.4.5.3 Storage place of insecticides

The farmers usually procure the insecticides a little before the use, depending
upon the reason for decision of spray in his field or he may also bring the insecticide
just before the day of spray. So, there is a need for the temporary storage of the
insecticides for usually few days before use. Depending upon the place and location of

the storage of insecticide the respondents were categorised as per following scores:

Categories Scores

Anywhere at home 1
Carefully at secured place

At outer area of house

vV V VYV V V

2
3
Keep in farm 4
5

Buy at time of use (No storage)

3.4.5.4 Knowledge of toxicity symbol of different insecticide label

Each insecticide container bears a specific symbol on its label representing the
level of toxicity of the chemical. They are red (higher poison), yellow (high poison),
blue (medium poison) and green (some poison). It is to aware the farmers regarding
the severity of toxicity of the insecticide and henceforth to have precautions in its
handling. The respondents were categorized depending upon their awareness of the

different toxicity symbols in the insecticide label, as per following scores:

Categories Scores
> Fully 1
» Partially 2

> Nil 3
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3.4.5.5 Frequency of insecticide spray

Usually it is the tendency of the vegetable growers to regularly spray
insecticides as a precautionary measure to prevent the insect damage occurrence. The
data regarding their frequency of insecticide sprays at the different growth stages of
the crop viz., nursery, planting, flowering, fruiting, harvesting, was collected and

categorized as per following scores:

Frequency of spray Scores

One spray 1
Two spray
Three spray

YV V V V V

2
3
Four spray 4
Five spray S

7

» Seven spray

3.4.5.6 Application time of insecticide
The time of application of insecticide on the crop may affect its efficacy.
Therefore, the time of application of insecticide in the fields by the respondents was

recorded and categorized according to following scores:

Categories Scores
» Morning 1
» Afternoon 2
» Evening 3

3.4.5.7 Precautions during insecticide application

As everybody knows that insecticides are poisons and are hazardous for human
life too. The applicator should follow certain precautions while insecticide application.
The knowledge and adoption by the respondents, of major precautions while
insecticide application viz., use of mask, use of gloves, use of shoe, use of goggles,
use of cap, use of hand wash after application, changing cloth after application, wind
direction, No consumption of eatables, sprayer nozzle care, etc. was recorded and

categorized as per following scores:



41

Knowledge Scores
> Nil 0
» Partial 1
> Full 2

Adoption Scores
» Never 0
» Sometimes 1
» Often 2
» Regular 3

3.4.5.8 Use of empty insecticide container

Since the insecticides are poisonous and hazardous chemicals, the container in
which they are supplied are also poisonous and hazardous for human health. The
insecticide containers should be carefully destroyed to prevent it from mixing with the
different natural resources and prove detrimental to human life. The disposal of the
insecticide containers by the respondents was recorded and categorized according to

following scores:

Categories Scores
> Reuse after washing 1
» Just throw at farm any where 2
» Bury in soll 3
> Burn 4
> Sell to kabaadi 5

3.4.5.9 Knowledge of waiting period of insecticide

Knowledge about innovation may be an important factor affecting the adoption
behavior of farmers. Bloom (1979) defined knowledge as “those behavior and best
situation which emphasized the remembering either by recognition or recall of ideas,

materials on phenomenon.” Operationally knowledge was used in this study as actual
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knowledge of farmers regarding waiting periods of different insecticides used for
different insects of major vegetable crops. Waiting period is the specific period for
each insecticide on particular crop which is necessary to be practiced for the
elimination of the residual toxicity of the insecticide and making the vegetable safe for
human consumption. The responses of respondents regarding knowledge were

obtained into three point continuum scale as under:

Categories Scores
> Nil 0
> Partial 1
> Complete 2

A procedure was also followed to assess the knowledge index with the help of
following equation:
Kl.=_0 x100

S

Where,

KI = Knowledge index of respondent

O = Total obtained score by respondent

S = Total obtainable score

Adoption is the decision by the farmer for completely utilization of any
technology on his fields. The adoption of the waiting period of the insecticides on
different crops by the respondents was studied. If a person doesn’t have knowledge of
any detrimental effects of his actions, then it may be his ignorance, but when he is
having knowledge and even then he is not adopting it then the situation is alarming.
Now it may not be his ignorance but is his negligence and greed. The adoption of
waiting period of different insecticides over the vegetable crops was studied and was

categorized according to following score:

Categories Scores
> Nil 0
» Partial 1

> Complete 2




43

A procedure was also followed to assess the Adoption index with the help of
following equation:
Al.=_0 x100

S
Where,

Al = Adoption index of respondent
O = Total obtained score by respondent
S = Total obtainable score

3.4.5.10 Extent of crop damage by different insects

Extent of any insect-pest is determined by the degree of damage caused by it
on the crop. The higher the damage, the greater is the possibility and usage of
insecticides on the crop. The farmers perception of the level of damage by the
different important insects in the vegetable crops was recorded and categorized as per

following scores:

Categories Scores
> <25% 1
» 26-50% 2
» 51-75% 3
> >75% 4

3.5 Operationalization of dependent variables and their measurement

3.5.1: Application Pattern of insecticide by vegetable growers
The vegetable growers may use the insecticides by applying a single
insecticide or they may mix two or more insecticides. As per their application pattern,

the respondents were categorized as per following scores:

Categories Scores

» By mixing of insecticide 1
» One insecticide 2
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If the respondent is mixing two or more insecticides before application, he
might be doing this on the basis of compatibility of the different insecticides, on the
suggestions of other farmers, on the input dealer’s suggestion or they might be mixing
the different insecticides by just their approximation. Based on the basis of their
decision for mixing of different insecticides the farmers were categorized as per

following scores:

Decision taken Scores
» Based on compatibility 1
» Based on suggestions of other farmers 2
» Based on suggestions of input dealer 3
» Based on approximation 4

3.5.2 Adoption of integrated pest management practices
Adoption refers to a mental process through which an individual passes from

hearing about an innovation to final adoption (Rogers, 1995).

Categories Scores
> Nil 0
» Partial 1
» Complete 2

It was operationalized as the degree of the use of recommended practices of
integrated pest management. Extent of adoption of IPM practices in vegetable
cultivation by the respondents was assessed on the basis of responses given by the
vegetable growers during personal interview by introducing a set of 14 questions
covering cultural, mechanical, biological, and chemical practices of IPM on three
point continuum scale viz “nil”, “partially adopted” and “complete adopted” with the
score of 0, 1 and 2 respectively. The responses of the respondents for adoption of each
practice were recorded and further adoption index was also obtained by using

following formula:
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Sum of adoption score actually obtained by the respondentsX10

Al =
Maximum possible adoption score obtainable by the respondents

A.1= adoption index

3.6 Constraints faced by application pattern of insecticides and adoption of IPM
practices

Reading (1977) defined constraints as use of forces to influence or prevent an
action on state or quantity of being compelled to do or not to do something.

Thakre (1980) defined constraint as the quality of sense of being restricted to a
given course of action or inaction. For the present study constraints refers to the
difficulties encountered by vegetable growers in use of IPM practices for crop
cultivation.

Efforts were made to identify the constraints faced by the respondents
pertaining to use of IPM practices. The respondents were asked to indicate the
difficulties they have faced regarding the various aspects connected with the use of
IPM practices such as cultural, mechanical, biological, and chemical practices. The
difficulties reported by the respondents were listed out and frequencies and percentage

to each were worked out and ranked.

3.7. Suggestions given by vegetable growers to overcome the constraints faced by
them during application pattern of insecticide and adoption of IPM
practices

Considering the constraints faced by the vegetable growers in adoption of IPM
practices, and to overcome the same, the respondents were asked to give their valuable
suggestions. The suggestions offered were summed and converted into percentage and
then ranked on the basis of number and percentage of respondents who reported for

the respective suggestions

3.8 Type of data
The following types of the data were obtained from the respondent in view of

the objectives of the study:
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Data pertaining to the regarding their socio-personal characteristics
Data regarding socio-economic characteristics
Data regarding socio-psychological characteristics

Data regarding communicational characteristics

o ~ Wb E

Data regarding constraints/problems and suggestion as perceived by
respondents on relating to adoption of IPM practices.

3.9 Developing the interview schedule

The interview schedule was designed on the basis of objectives and
independent and dependent variables in the present investigation. To facilitate the
respondents, the interview schedule was framed in —Hindi. Each question was
thoroughly examined and discussed with the experts before finalizing the interview
schedule. Adequate precautions and care were taken into consideration to formulate
the questions in a manner that they were well understood by the respondents and
would find it easier to respond.

The prepared interview schedule was used in the study area for collecting the
data. On the basis of experience gained in pre-testing, the necessary modifications and

suggestions were incorporated before giving a final touch to interview schedule.

3.9.1 Validity
Validity refers to the degree to which the data collection instruments measures
what it is supposed to measure rather than something else. The validity of interview
schedule used for this study was maximized by taking following steps:
1. The interview schedule was thoroughly discussed with the concerned scientists and
member of advisory committee and their suggestions were incorporated.
2. Pre-testing of interview schedule provided an additional check for improving the
instrument.
3 The relevancy of each question in terms of objectives of study, their logical order

and wordings of each question was checked carefully.
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3.9.2 Reliability

Reliability of an interview schedule refers to —its consistency or stability in
obtaining information from respondents.

The test-retest method of estimating reliability of an interview schedule was
followed in this study. Thirty respondents of the study area were randomly selected
and interviewed and they were re-interviewed after 2 to 3 weeks by using the same
interview schedule followed at the time of first interview. Since same responses were

observed, the reliability of the interview schedule was ensured.

3.10 Method of data collection

Respondents were interviewed through personal interview. Prior to interview,
respondents were taken into confidence by revealing the actual purpose of the study
and also full care was taken to develop good rapport with them. They were assured
that the information given by them would be kept confidential. The interview was

conducted in the most formal and friendly atmosphere without any complications.

3.11 Statistical analysis

The data collected during the course of investigation was tabulated into the
coding sheet and then appropriate analysis of data was made according to objectives as
suggested by Cochran and Cox (1957). The statistics techniques were applied in the
form of frequency, percentage, mean, standard deviation, coefficient of correlation,

etc. the analysis was carried out with help of Computer Section of IGKV, Raipur.



CHAPTER-IV
RESULTS AND DISCUSSION

This chapter deals with the results obtained on various aspects of the study and
supported with suitable discussion on findings. The data was collected through the
pre-tested interview schedule prepared in Hindi on the basis of objectives of the study.
The data collected were classified, tabulated, analyzed, presented, interpreted and
discussed systematically.

The findings of the study are presented and discussed under the following
heads:

4.1. Independent variables

4.1.1 Socio-personal characteristics of the vegetable growers

4.1.2 Socio-economic characteristics of the respondents

4.1.3 Communicational characteristics of the respondents

4.1.4 Socio-psychological characteristics of the respondents

4.1.5Technological characteristics of the respondents

4.2 Dependent variables
4.2.1 Application pattern of insecticide by respondents
4.2.2 Adoption of IPM practices

4.3 Correlation coefficient analysis of independent variables with application pattern
of insecticide by respondents and adoption of IPM practices

4.4 Multiple regression analysis of independent variables with application pattern of
insecticide by respondents and adoption of IPM practices

4.5 Constraints faced by the respondents in application pattern of insecticide and
adoption of IPM practices

4.6 Suggestions given by the respondents to overcome the constraints faced by them

during application pattern of insecticide and adoption of IPM practices

48
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4.1. Independent variables
4.1.1. Socio-personal characteristics of the vegetable growers

Socio-personal characteristics of the vegetable growers like age, education,
caste, family type, family size, working members, social participation, farming
experience in vegetable cultivation were considered as socio-personal characteristics
of the respondents. These characteristics were analyzed and are presented as given

below:

4.1.1.1 Age

The findings on age of the respondents are presented in Table 4.1. The data
reveals that more than half of the respondents (55.00%) belonged to the middle age
group (between 36 to 55 years). However, nearly one third of the respondents
(31.67%) were of young age group (up to the age of 35 years). Whereas, in the old age
group, i.e., above 55 years, the percentage of respondents was only 13.33 per cent. The
findings indicated that the majority of the respondents in the study area belonged to
the middle age group, followed by young age group and older age group. This
reflected that involvement of young and old people was comparatively not much in the
vegetable cultivation. Since vegetable cultivation is considered as a risky occupation,
demanding young and experienced, both characteristics in person, hence involvement

of middle age ones incorporated both.

Table 4.1: Distribution of respondents according to their age

(n=120)
Sl. No. Age category Frequency Percentage
1 Young (up to 35 years) 38 31.67
2 Middle (36-55 Years) 66 55.00
3 Old (Above 55 years) 16 13.33

These findings are similar to findings of Patel (2008), who observed that the
majority of the respondents (72.00%) belonged to middle age group (36 to 55 years),
about 18.00 per cent respondents were of young age group (up to 35 years) and 10.00
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per cent respondents were of old age group (more than 55 years). Kumar and Rathod
(2013), conducted study on adoption behavior of farmers about recommended
technology of soybean and observed that the respondents were distributed in middle
(36.00%), young (33.33%) and old (30.67%) age category.

4.1.1.2 Education

Information regarding formal educational status of the respondents was
collected, tabulated, analysed and presented in Table 4.2. The data reveal that a little
less than one third of the respondent (30.83%) had education up to primary level.
About 20.00 per cent respondent were illiterate, while 18.33 per cent of the respondent
were having education up to middle school, 17.50 per cent of the respondent were

high school passed and 8.33 per cent of them were higher secondary school passed.

Table 4.2: Distribution of respondents according to their education level

(n=120)
SI. No. Education level Frequency Percentage
1 Iliterate 24 20.00
2 Primary (up to 5" class) 37 30.83
3 Middle (6™ to 8" class) 22 18.33
4 High School (9" to 10" class) 21 17.50
5 Higher secondary (11" to 12" class) 10 08.33
6 Graduate 05 04.17
7 Post Graduate 01 00.83

While only five percent of the respondent had gone to college and 4.17 per
cent of them had done graduation and only one respondent (0.83%) was post graduate.
The findings revealed that more than half of the respondents (50.8%) in the study area
were having low education status, were either illiterate or educated up to primary
level.

Similar findings were reported by Roy and Chowdhary (2007), they noted that
maximum number of the vegetable growers (33.33%) were educated up to primary
school level, followed by 30.00 per cent of the vegetable growers educated up to

middle school level. 16.67 per cent vegetable growers were higher secondary passed
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and 10.00 per cent vegetable growers were educated up to graduate and post graduate
level, 6.67 per cent of the vegetable growers were educated up to secondary level and
3.33 per cent of the vegetable growers were illiterate. Ruyosu and Kharub (2003),

reported that majority of the farmers belonged to primary level of education group.

4.1.1.3 Caste category

Information regarding caste category of the respondents was collected,
tabulated, analysed and presented in Table 4.3. The data on caste category of the
respondents indicates that the majority of the respondents (94.17%) belonged to Other
Backward Classes, followed by 3.33 per cent of the respondents belonging to
Scheduled Tribes and only 2.50 per cent of the respondents belonged to General
category, while none of the respondents belonged to Scheduled Castes. This reveals
that Other Backward Classes dominated vegetable cultivation, while Scheduled Tribes
and General category had very small share and none of the Scheduled Castes was

involved in vegetable cultivation.

Table 4.3: Distribution of respondents according to their caste category

(n=120)
SI. No. Caste category Frequency Percentage
1. General 03 02.50
2. Other Backward Classes 113 94.17
3. Scheduled Castes 00 00.00
4, Scheduled Tribes 04 03.33

Similar findings were reported by Khare et al. (2002), who revealed that
majority of vegetable growers, belonged to OBC category. Lanjewar (2009), also
reported that the majority of the respondents (92.86%) belonged to general caste,
followed by 7.14 per cent who belonged to other backward class, and none of the

respondents were found in the category of scheduled tribes and scheduled caste.
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4.1.1.4 Family type

The information regarding family type of the respondents was collected,
tabulated, analysed and is presented in Fig. 4.1 The data reveal that nearly three fourth
(73.33%) of the respondents were living in the joint family and only a little more than
one fourth (26.67%) of them were having nucleus family.

Fig 4.1: Distribution of respondents according to their family type
This reveals that the dominance of the joint family system is still prevalent in
the cultivator’s social system. Probably due to labour intensive nature of the vegetable
cultivation, this needs more hands to work on the fields.
Similar findings were reported by Parganiha (2002), who noted that majority
of migrant (60%) and non-migrant (70%) respondents belonged to joint family system
and the remaining respondents lived in nuclear families. Upadhyay and Desai (2011)

revealed that majority (68.33%) of the respondents were from joint family.

4.1.1.5 Size of family

The distribution of the respondents according to total members of the family is
depicted in the Figure 4.2.

The data regarding size of family of the respondents, indicated that nearly half
(49.17%) of the respondents were having medium size of family (6 to 10 members),

followed by nearly one fourth of the respondents (24.17%) having small size of family
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(4 to 5 members). While 22.50 per cent of the respondents were having large size of
family (above 10 members) and only 4.17 per cent of the respondents were belonging

to very small size of family (Up to 3 members).

Fig. 4.2: Distribution of respondents according to size of family

The distribution of the respondents according to members of the family is
presented in Table 4.4. The data reveals that most of the respondents’ families were
having three or less male (83.33%), female (89.17%) and children (59.17%) members
in the family. It was followed by the families with four to five male (15.83%), female
(9.17%) and children (25.83%) members in the family. At the last were the families
with six to ten male (0.83%), female (1.67%) and children (15.00%) members in the
family. None of the respondents were having more than ten male, female or children
members in the family.

Table 4.4: Distribution of respondents according to their size of family

(n=120)
. . Male Female Children
Sl. No. Size of family = % = % F %
1 Very Small (Up to 3 members) 100 83.33 107 89.17 71 59.17
1 Small (4 to 5 members) 19 1583 11 09.17 31 25.83
2 Medium (6-10 members) 01 083 02 0167 18 15.00
3 Large (Above 10 members) 00 000 00 0.00 00 0.00
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Similar findings were reported by Mewara and Pandya (2007) who revealed
that 48.00 per cent of tomato growers had medium and 46.00 per cent had small size
of family, while only 6.00 per cent of tomato growers had large family of size.
Lanjewar (2009) revealed that the majority of the respondents (66.43%) had medium
size of family (7 to 12 members), followed by 22.14 per cent with small size of family
(upto 6 members). Rest of the respondents (11.43%) belonged to large size of family

(more than 12 members).

4.1.1.6 Working members

Information regarding working members in the family of the respondents were
collected, tabulated, analysed and presented in Fig. — 4.3 and Table 4.5.

The data regarding total working members in the family is depicted in Fig.
4.3, which reveals that nearly all the respondents were having less than three male
(90%) and female (94.17%) as working members in the family, followed by
respondents having four to five male (10.0%) and female (5.83%) working members
in the family. While none of the respondents were having more than five male or

female working members in the family.
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Fig- 4.3: Distribution of respondents according to working members
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The data regarding total working members in the family is given in the Table
4.5 which indicated that a little less than half (48.33%) of the respondents were having
small size of working members (up to 3 members), followed by a little less than one
third of respondents (31.67%) having medium size of working members (4 to 5
members) and only 20.00 per cent of the respondents had large size of working
members (Above 5 members).

Table 4.5: Distribution of respondents according to their total working members

(n=120)
SI. No. Total working members Frequency Percentage
1 Small (up to 3 members) 58 48.33
2 Medium (4-5 members) 38 31.67
3 Large (Above 5 members) 24 20.00

Similar findings were reported by Parganiha (2002) who observed that in case
of working members of the family majority of migrants (53.75%) and non-migrants
(55%) had more than 3 members. The remaining migrant and non-migrant had 2-3

working members in their families.

4.1.1.7 Farming experience

Information regarding farming experience of the respondents were collected,
tabulated, analysed and presented in Table 4.6. The data reveal that majority (21.7%)
of the respondents were having 16 to 20 years of farming experience, followed by
20.00 per cent of them were having up to 5 year and 6 to 10 years of farming

experience, each.

Table 4.6: Distribution of respondents according to their farming experience

(n=120)
SI. No. Farming experience (in years) Frequency Percentage
1 Upto5 24 20.00
2 6-10 24 20.00
3 11-15 13 10.83
4 16-20 26 21.67
5 21-25 21 17.50
6 Above 25 12 10.00
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While 17.5 per cent of the respondents were having 21 to 25 years of farming
experience, 10.83 per cent of them were having 11 to 15 years of farming experience
and 10.00 per cent were having above 25 years of farming experience. This reveals
that nearly half of the respondents (50.8%) were having up to fifteen years of farming
experience.

Similar findings were reported by Saxena (2003) who observed that majority
of the respondents (51.38%) were having 11 to 20 years of tomato farming experience,
whereas 41.66 per cent of the respondents were having up to 10 years of tomato
farming experience and only 6.94 per cent of the respondents were having more than
20 years of tomato farming experience. Beye and Marko (2014) reported that it will
likely require a transition period of 5 to 10 years to build the fundamentals of
sustainable seed systems through the structuring of the seed sector and the creation of
appropriate conditions to ensure food security, enriched biodiversity and sustainable

production.

4.1.1.8 Social participation

Social participation is an opportunity to communicate with fellow farmers and
getting knowledge regarding farming. Information regarding social participation of the
respondents were collected, tabulated, analysed and presented in Fig. 4.4 and Table
4.7.

Table 4.7: Distribution of respondents according to their Social participation

(n=120)
Sl. No. Organisation Frequency* Percentage
1 Gram Panchayat 119 99.17
2 Co-operative society 118 98.33
3 Youth club 03 02.50
4 Kisan club 11 09.17
5 Caste panchayat 107 89.17

*Data are based on multiple responses
The data reveal that 99.17 per cent of the respondents were participating in
Gram Panchayat, of which 93.28 per cent participated as member and remaining 6.72

per cent participated as office bearer in the Gram Panchayat. Participation in co-
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operative society shows that 98.33 per cent were participating, of which 98.31 per cent
were members and remaining 1.69 per cent were office bearer in the co-operative

society.

Gram I?aqchayat

= \lember

= (ffice Bearer

Caste panchayat Co-operative society
116

Kisan club Youth club

Fig 4.4: Distribution of the respondents according to type of participation

Participation in caste panchayat shows that 89.17 per cent of the respondent
participated, of which 95.33 per cent were member and remaining 4.67 per cent were
office bearer in the caste panchayat.

Participation in Kisan club shows that 9.17 per cent of the respondents were
involved, of which 54.55 per cent were member and remaining 45.45 per cent
participated as office bearer in the Kisan club. Participation in youth club showed that
2.50 per cent of the respondents had active participation in youth club, of which 33.33
per cent as member and 66.67 per cent participated as office bearer.

Similar findings were reported by Paikra (2014) who noted that cent per cent
of the respondents had participation in Gram Panchayat (Gram Sabha) of which 81.66
per cent participated as member and remaining 18.34 per cent participated as office
bearer in the Gram panchayat. Participation in co-operative society showed that 97.50

per cent participated, of which cent per cent participated as member.
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Kumar et al. (2010) revealed that 20 per cent of the respondents were the
members of social organization like panchayati raj institutions and village education

committee.

4.1.2 Socio- economic characteristics of the respondents
The independent variables i.e. land holding, irrigation facility, occupation,
annual income and credit acquisition were considered as socio-economic

characteristics of the respondents.

4.1.2.1 Land holding

The distribution of the respondents according to their land holding is presented
in the Table 4.8. The data regarding land holding indicate that of the total, slightly less
than one third, i.e., 31.67 per cent of the respondent had up to 2.5 acre of land holding
(Marginal farmers), followed by 27.50 per cent of the respondents had 2.51 to 5 acre
of land holding (Small farmers), 21.67 per cent of the respondents had 5.01 to 10 acre
of land holding (Medium farmers), while only 19.17 per cent of the respondents had

more than 10 acre of land holding ( Large farmers) .

Table 4.8: Distribution of respondents according to their land holding

(n=120)
SI. No. Land holding Frequency Percentage
1 Marginal (up to 2.5 acre) 38 31.67
2 Small (2.51 to 5.0 acre) 33 27.50
3 Medium (5.01 to 10.0 acre ) 26 21.67
4 Large (more than 10.0 acre) 23 19.17

Almost similar findings were also reported by Gupta (1999) who concluded
that 52.66 per cent of the respondents families had a land holding up to 2.5 acres
followed by 41.33 per cent with land holding of 2.6 to 7.5 acres (medium farms) and
only 9.00 per cent had land holding of more than 7.5 acres. Dongardive (2002) stated
that nearly one-third (30.00%) of the chilli respondents were in the marginal group,
followed by 26.67 per cent, 23.33 per cent and 20.00 per cent of them who had large,

small, and medium size of land holding, respectively.
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Selected respondents occupied a total of 987.66 acre land (Fig. 4.5), of which
48.42 per cent area falls under Kanhar (Kachhar), followed by 23.24 per cent area
covered by Bhata. While 20.00 per cent area was covered by Matasi and 8.34 per cent
area was covered by Dorsa. This land situation may be due to selection of vegetable

growing farmers as respondent.

Bhata, 229.55

Kanhar, 478.26

Matasi, 197.5

Dorsa, 82.35

Fig. 4.5: Distribution of respondents according to land type (In acres)
Regarding extent of irrigation in different land type information was collected,

tabulated, analysed and presented in Table 4.9.

Table 4.9: Extent of irrigation in different land type (in acre)

(n=120)
Irrigated area Unirrigated area
Sl No. Land type Area Percentage Area Percentage
1 Bhata 220.15 95.91 09.4 04.09
2 Matasi 158.3 80.15 39.2 19.85
3 Dorsa 79.35 96.36 03.0 03.64
4 Kanhar 439.71 91.94 38.55 08.06

The data reveal that out of total 987.66 acre land, 90.87 per cent (897.51 acre)
area falls under irrigated land, and only 9.13 per cent (90.15 acre) area was under
unirrigated land.
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The data depict that out of total 229.55 acre of Bhata land, 95.91 per cent
(220.15 acre) area was irrigated, and only 4.09 per cent (9.4 acre) area was unirrigated.

The data further reveal that out of total 197.5 acres of Matasi land, 80.15 per
cent (158.3 acre) area was irrigated and only 19.85 per cent (39.2 acre) area under was
unirrigated.

Out of total 82.35 acres of Dorsa land, 96.36 per cent (79.35 acre) area was
irrigated, and only 3.64 per cent (3.0 acre) area was unirrigated.

Further, out of total 478.26 acres of Kanhar land, 91.94 per cent (439.71 acre)
area was irrigated and only 8.06 per cent (38.55 acre) area was unirrigated.

Almost similar findings were also observed by Parganiha (2002) who found
that under the migrants group about 64 per cent of the land holding belongs to Kanhar
type of soil, whereas 23 per cent under Matasi, 8 per cent under Bhata and 5 per cent
under Dorsa. On other hand the non-migrants group, majority of the 73 per cent land
holding covered under Kanhar type of soil, whereas, 23 per cent under Matasi, 3per
cent under Bhata and 1per cent under Dorsa.

Dhruw (2014) also reported that under the farmers group about 70.32 per cent
of the land belonged to Kanhar type of soil. Whereas, 19.54 per cent under Matasi,

9.68 per cent under Dorsa and only 0.46 per cent was Bhata.

4.1.2.2 Irrigation facility

Regarding irrigation facilities, Table 4.10 depicts that all the respondents
(100%) were having irrigation facility. Since all the respondents were vegetable
growers, they were having assured irrigation facility. Regarding availability of
irrigation sources, data show that maximum respondents (75.83%) had personal tube-
well, followed by 15.00 per cent respondents had river and nala each for irrigation.
Well was the source of irrigation for 5.83 per cent respondents, while 2.5 per cent
respondents had pond and only 0.83 per cent respondents had Small pond (Dabari),
water for irrigation. The government subsidy on tube well by different departments
under various schemes, may be the reason for enhancement in the number of personal

tube well owners.
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Table 4.10: Distribution of the respondents according to their irrigation facility

(n=120)
SI. No. Irrigation facility Frequency* Percentage
a. Available 120 100.0
b. Un available 00 0.00
Sources of irrigation
1 Personal tube well 91 75.83
2 River 18 15.00
3 Pond 03 02.50
4 Small pond (Dabarti) 01 0.83
5 Well 07 05.83
6 Nala 18 15.00

*Data are based on multiple responses

Almost similar findings were also observed by Sharma (1993) who revealed
that the majority of the respondents (50.00%) adopted tube well for irrigating their
wheat crop and 42.20 per cent were using canals as a source of irrigation. Mukim
(2004) found that the highest coverage of area under irrigation was through tube well
(42.19%) followed by canal + well (32.81%), canal + tube well and pond contributed
23.44 and 1.56 per cent area under irrigation, respectively.

4.1.2.3 Occupation

The data regarding involvement of the respondents in different occupation are
given in the Figure 4.6 and Table 4.11. The data reveal that all the respondents
(100.00%) were involved in Agriculture; followed by 15 per cent of the respondents
involved in Agriculture labour, while 8.33 per cent of the respondents involved in
Animal husbandry, while 3.33 per cent of the respondents were involved in Business
and only 0.83 per cent respondents were involved in service.

Similar findings were also reported in their study by Kumar and Munjunath
(2008) who revealed that the majority of the vegetable growers (88.75%) were
dependent only on farming. Patel (2008) who observed that maximum number of the
respondents (52.00%) were involved in farming, followed by farming + labour
(14.00%), farming + service (12.66%), farming + animal husbandry + service (7.34%)
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farming + others (8.00%) and farming + occupation + service (6.00%), respectively as
their main occupation.

Agriculture
labouryg18
Business, 4

Animal
husbandry,
Service, T

Fig. 4.6: Distribution of respondents according to involvement in various occupations
Regarding the involvement of the respondents in the occupation practiced,
Table 4.11, the respondents were practicing the various occupations as main or sub

occupation.
Table 4.11: Distribution of the respondents according to their occupation involvement
(n=120)
Type of occupation®
SI. No. Occupation Main occupation Sub occupation
F % F %
1 Agriculture 112 93.33 08 6.67
2 Service 01 100.0 00 00
3 Animal husbandry 04 40.0 06 60.0
4 Business 03 75.0 01 25.0
5 Agriculture labour 00 00 18 100.0

*Based on multiple responses

When agriculture was considered although all the respondents were practicing
agriculture, but majority of them were taking it as main occupation (93.33%) and the
rest 6.67 per cent of them were having agriculture as sub occupation.

Service was done by only one respondent and he was practicing it as his main

occupation. Out of the 8.33 per cent of the total respondents practicing animal
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husbandry occupation 40.0 per cent of them were taking it as main occupation and the
rest 60.0 per cent were having it as sub occupation.

Only 3.33 per cent of the total respondents were having business, out of which
75.0 per cent were practicing it as main occupation and rest 25.0 per cent were
practicing business as sub occupation. Fifteen per cent of the total respondents were
practicing agriculture labour and all of them were treating it as their sub occupation.

Similar findings were also reported by Painkra (2014) who observed that
majority of the respondents were involved in farming (96.66%) as main occupation,
followed by 3.33 per cent engaged in service as main occupation. Involvement in other
labour (85.70%), agriculture labour (84.17%), animal husbandry (51.67%), other like
NTFPs (36.66%), business (6.66%), service (4.16%) and agriculture farming (3.34%)

was recorded as sub occupation of respondents.

4.1.2.4 Annual income

The data compiled in Table 4.12 and Fig.- 4.7, show the annual income
received by the respondents from different occupations. It is evident from the table
that, cent per cent respondents were involved in agriculture and thus received annual
income from agriculture, of which 37.50 per cent respondents got income between Rs.
25001 to Rs. 50000, followed by 30.83 per cent respondents obtaining Rs. 50001 - Rs.
100000, 17.50 per cent respondents gained income up to Rs. 25000 and about 12.50
per cent respondents received income Rs. 100001 to Rs. 500000, while only 1.67 per
cent respondents received income more than Rs. 500000 from agriculture as
occupation.

Only one respondent (0.83%), received annual income from Service, who
obtained income Rs. 50000 — Rs. 100000 from service in a year.

There were 8.33 per cent respondents, who obtained income from Animal
husbandry, out of these, half of the respondents’ accounted income up to Rs. 25000,
while 40.00 per cent respondents received income Rs. 25001 to Rs.50000 and only
10.00 per cent of them gained income more than Rs. 50000 from animal husbandry in

a year.



64

Only 3.33 per cent respondents had Business, of these, only half of the
respondents received income between Rs. 50001 to Rs. 100000 and out of rest, 25.00
per cent respondents obtained income Rs. 25001 — Rs. 50000 and remaining one

fourth were receiving Rs. 100000 — Rs. 500000 from business in a year.

Table 4.12: Distribution of respondents according to income share of different sources

(n=120)
Agriculture | Service Animal Business Agriculture
sl. . _ _ husbandry _ labour
N, | Occupation /Income (n=120) (n=1) (n=10) (n=4) (n=18)
F % F % F % | F % F %
1. Up to Rs. 25000 21 | 1750 (00| 0.0 05 | 50.0{00| 0.0 | 18| 100.0
2. | Rs. 25001-50000 45 | 3750 (00| 0.0 | 04 |40.0|01|25.00| 00| 0.0
3. | Rs.50001-100000 37 | 30.83 | 01| 100.0 | 01 |10.0 |02 |50.00| 00 | 0.0
4. | Rs.100001-500000 | 15 | 1250 |00| 0.0 | 00 | 0.0 |01 2500 |00 | 0.0
More than Rs.
5. 500000 02 0167 |00 00 | OO | 0.0 |OO| 0.0 |00 | 0.0

Only 15.00 per cent respondents were engaged in agriculture labour, of these,
all the respondents received income between up to Rs. 25000.

Regarding overall annual income from all sources, Figure 4.7 depicts that
35.83 per cent respondents received only medium annual income (Rs. 25001 to Rs.
50000). While 30.00 per cent were found to have moderate annual income (Rs. 50001
to Rs. 100000), 16.67 per cent had low annual income (Up to Rs. 25000), 15.83 per
cent had high annual income (Rs. 100001 to Rs. 500000), and only 1.67 respondents
had Very high annual income (More than Rs. 500000).
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Fig. 4.7: Distribution of respondents according to total annual income

Almost similar findings were also noticed by Khan et al. (2007) in their
studies. They reported that the majority of respondents (64%) came into medium
income category while, rest were divided into low (20%) and high income group
(16%). Sunil (2004) conducted a study of tomato growers in Belgaum district of
Karnataka and found that majority of the respondents belonged to medium income
category (48.33 per cent).

4.1.2.5 Credit acquisition
The share of the respondents who had acquired and not acquired credit is
depicted in the Figure 4.8.

Acquired, 37

Not acquired, 83

Fig. 4.8: Distribution of respondents according to credit acquisition
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The graph indicated that the majority of the respondents (69.17%) had not
acquired credit and only 30.83 per cent respondents had acquired credit.
The data related to the various aspects of the credit regarding the respondents

who had acquired credit is compiled in Table 4.13.

Table 4.13: Distribution of respondents according to their credit acquisition

(n=37)
Particulars Frequency Percentage
Source of credit*
> Nationalized bank 20 54.05
» Cooperative society 16 43.24
» Money lender 02 541
» Shop 01 2.70
» NGO 01 2.70
Duration of credit
» Up to 6 months 15 40.54
» 6—12 months 18 48.65
» > 12 months 04 10.81
Amount of credit*
Cash (n =34) 34 91.89
» Up toRs. 25,000 05 14.71
» Rs. 25,001 to Rs. 50,000 08 23.53
» Rs. 50001 to Rs. 100000 08 23.53
» More than Rs. 100000 13 38.24
Kind (n =14) 14 37.84
» Up to Rs. 25,000 08 57.14
» Rs. 25,001 to Rs. 50,000 04 28.57
» More than Rs. 50,000 02 14.29
Utilization of credit*
» Purchasing of fertilizer 36 97.30
» Purchasing of chemical 34 91.89
» Purchasing of machinery 01 02.70
Mode of repayment
» Cash 37 100.00
> Kind 00 0.00

*Based on multiple responses
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With regards to source of credit, out of total respondents who acquired credit,
more than half (54.05%) of the respondents had obtained credit from nationalized
bank, 43.24 per cent respondents had obtained credit from co-operative society, 5.41
per cent respondents had obtained credit from money lender, while only 2.70 per cent
had taken credit from shop and NGO, each.

When duration of credit was considered, out of total credit acquired
respondents, the majority (48.65%) of the respondents had taken loan for 6-12 months
duration, followed by 40.54 per cent of respondents who had taken loan for duration
up to 6 months and only 10.81 per cent of the respondents had taken loan for more
than 12 months duration.

When the mode of credit was studied, it was revealed that the credit was
disbursed in both modes, either cash or kind. Some of the respondents had taken credit
in cash, while others had taken in kind. There were also some respondents who had
taken both cash and kind under credit.

Out of total credit acquired respondents, 91.89 per cent respondents received
credit as cash, of which, 38.24 per cent respondents received credit of more than Rs
100000, 23.53 per cent respondents each received credit of Rs. 25001 to Rs. 50000
and Rs. 50001 to Rs. 100000 each, while only 14.71 per cent respondents had received
credit of up to Rs. 25000 as cash from different sources.

Out of total credit acquired respondents, 37.84 per cent respondents had
received credit as Kind, of which 57.14 per cent respondents had taken indirect credit
of up to Rs.25000, while 28.57 per cent respondents gained indirect credit of Rs.
25001 to Rs. 50000, and only 14.29 per cent respondents received indirect credit of
more than Rs. 50000 from different sources.

With respect to utilization of credit by the respondents, it was found that 97.30
per cent of the respondents had used their credit for purchasing fertilizers, followed by
91.89 per cent of the respondents for purchasing chemical and only 2.70 per cent

respondents for purchasing machinery.



68

In respect to mode of repayment of obtaining credit, it was observed that all the
respondents (100.00%) were repaying their credit as cash, while none of the
respondents had repaid credited in kind.

Almost similar findings were reported by Pandey et al. (2004) in their study,
which revealed that majority of the respondents (66.25%) had not acquired the credit,
whereas, only 33.75 per cent respondents had acquired the credit.

Dubey (2008) revealed that majority (63.07%) of the respondents had not
acquired credit, whereas, only 36.93 per cent of respondents had acquired credit. Out
of total credit acquired respondents (39.58%) had taken the medium term credit,
followed by short-term credit (37.51%) and long-term credit (22.91%). The majority
of the respondents had acquired medium term credit while, minimum percentage of
respondents had acquired long-term credit.

Dhruw (2008) indicated that the majority of the respondents (50%) had taken

loan from nationalized bank.

4.1.3 Communicational characteristics of the respondents
4.1.3.1 Sources of information

The data regarding utilization of information sources for seeking the
information about use of insecticide and application pattern is incorporated in the Fig -
4.9.

The findings revealed that majority (96.67%) of respondents were getting
information regarding use of insecticide and application pattern from input dealer,
followed by 70.00 per cent were using progressive farmer, 63.33 per cent from
RAEOs/RHEOSs, 60.0 per cent respondents collected information from friends, 25.00
per cent from kisan mitra, 23.33 per cent from exhibition, 22.50 per cent from kisan
mela, 19.17 per cent from agriculture scientist, 15.83 per cent from relatives, 14.17 per
cent from neighbors and training each, 10.00 per cent respondents collected
information from Television, 6.67 per cent from kisan call center, 5.00 per cent from
kisan mobile salahkar, 4.17 per cent from sarpanch/panch, 3.33 per cent from internet

2.50 per cent from news paper and agriculture magazines, only 0.83 per cent
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respondents gained information regarding application pattern of insecticide from
radio.
140
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Fig - 4.9: Information source utilized by the respondents and their credibility

Regarding credibility of information sources being utilized by the respondents,
data compiled in Fig - 4.9 shows that radio was fully credible source of information
amongst the respondents, progressive farmers were having 99.70 credibility among the
respondents, agriculture scientist were having 96.74 credibility among the
respondents, friend and kisan mitra were having 95.83 credibility among the
respondents, sarpanch/panch, television, input dealers, relatives, neighbors were also
well credible sources among the respondents with 95.00,93.75, 92.67, 90.79 and 85.29
credibility, respectively.

Other sources like kisan mobile salahkar (83.33), kisan mela (73.15),
RAEOs/RHEOs (71.38), training (70.59), exhibition (70.54), agriculture magazines

(66.67) were also having a good credibility among the respondents. The not
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commonly used information sources like internet and newspaper got, 56.25 and 41.67
credibility, respectively. While Kisan call center got 37.50 credibility as source for
information.

Similar findings were also reported by Dhruw (2014) who reported that
majority of the respondents (82.63%) had found information regarding summer rice
cultivation from RAEOs. The study also revealed that, 79.16 per cent of the
respondents had obtained the information from progressive farmer, followed by 59.72

per cent of respondents had obtained the information from friends.

4.1.3.2 Contact with extension agents

The data regarding contact with extension agents, presented in Table 4.14,
show that 19.17 per cent of the respondents were in regular contacts with
RAEOs/RHEOs, followed by 10.83 per cent respondents having regular contacts with
KVK and about 7.50 per cent respondents had regular contacts with university

scientists, only 0.83 per cent respondents were in regular contact with NGO.

Table 4.14: Extent of contact of the respondents with extension agents

(n =120)
Extent of contact
SI. No. Extension agents Never Sometime Often Regular
F % F % F % F %
1 RAEO/ RHEOs 44 36.67 20 16.67 33 2750 23 19.17
2 KVK 99 8250 05 4.17 03 0250 13 10.83
3 University Scientists 108 90.00 01 0.83 02 01.67 09 07.50
4 NGO 119 99.17 00 0.00 00 0.00 01 0.83

Regarding frequency of contact with extension agents, majority (27.50%) of
the respondents had often contacts with RAEOs/RHEQs. followed by 2.50 per cent
respondents contacted with KVK and only 1.67 per cent respondents contacted with
university scientists while NGO were not contacted often by the respondents.

Regarding some time contact with extension agents, maximum (16.67%) of
respondents had contacts with RAEOs/ RHEOs. followed by 4.17 per cent respondents
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contacted with KVK and only 0.83 per cent respondents contacted with university
scientists while NGO were not contacted some time by the respondents.

Regarding never contact with extension agents, maximum (99.17%) of
respondents had never contacts with NGO, followed by 90.00 per cent respondents
never contacted with university scientist while 82.50 per cent respondents never
contacted with KVK and 36.67 per cent respondents never contacted with RAEOs/
RHEOs.

Similar findings were also reported by Dhruw (2014) who noted that 56.25 per
cent of the respondents often contact with RAEOs, followed by 31.94 per cent of the
respondents regular contact and 11.18 per cent of the respondents rarely contact with
RAEOs.

Narbaria (2013) studied regarding contact with agriculture college/university
and found that majority of respondents (90.48%) had never contact, while only 9.52
per cent of them had sometimes contact. Regarding contact with NGO, the majority of
respondents (90.41%) had never contact with NGO, while only 1.59 per cent of them

had sometime contact.
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Scientists

B Credibility Index

Fig. 4.10: Credibility of different extension agents among respondents
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The credibility index of the different extension agencies was also calculated
and is depicted in Figure 4.10. The findings revealed that university scientists and
NGOs were having complete credibility, KVK were having credibility of 95.24 while
RAEOs/RHEOs were having credibility of 71.38.

4.1.3.3 Information sources effecting decision of insecticide use

The decision is the selection of the best alternative available among the various
options present before a person. The decision of a person depends upon various factors
like his past experiences, his psychological conditions and the most important one is
the opinions and suggestions of the persons or sources which are very credible and
trustworthy for him. The data regarding the various sources of information which
effects his decision were asked by the respondents and are listed in the following
Table 4.15.

The first thing which comes in the insecticide use is that whether there is need
of insecticide or not. Respondents were asked for the various sources which he refers
to, when he has to decide whether there is any need of insecticide. Majority of the
respondents were referring to progressive farmers (63.33%), input dealer (55.83%),
RAEOs / RHEOs (32.50%) and friends (19.17%). The other sources referred for
deciding for need of insecticide of insect were kisan mitra (18.33%), university
scientists & relatives (9.17% each), training (8.33%), neighbours (7.50%), kisan
mobile salahkar & television (4.17% each), sarpanch/panch (3.33%), news paper
(2.50%), internet and agriculture magazine (1.67% each) and kisan mela, radio, kisan
call centre & exhibition (0.83% each).

After coming to decision that there is a need for use of insecticide in the field,
the next question arises of which insecticide to use. For coming to the decision
regarding which insecticide to be used in the field, majority of the respondents
referred to Input dealers (96.67%), progressive farmers (70.00%), RAEO / RHEOs
(45.00%) and friends (30.00%). The other sources being referred for coming to the
decision regarding which insecticide to be used in the fields were university scientists
(19.17%), relatives (15.83%), neighbours & trainings (14.17% each),
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Television (10.00%), kisan call centre (6.67%), kisan mobile salahkar (05.00%),
sarpanch/panch (4.17%), internet (3.33%), newspaper & agriculture magazines (2.50%
each), exhibition (1.67%) and kisan mela & radio (0.83% each).

After coming to the decision which insecticide to be used, next comes the
decision regarding what dosage the insecticide be used in the field. Majority of the
respondents referred to Input dealer (96.67%), progressive farmers (70.00%),
RAEOs/RHEOSs (45.00%), friends (30.00%) and kisan mitra 25.00%).

The other sources referred for deciding dosage of insecticides were university
scientists (19.17%), relatives (15.83%), neighbours & trainings (14.17% each),
television (08.33%), kisan call centre (6.67%), kisan mobile salahkar (5.00%), internet
(3.33%), newspapers & agriculture magazines (2.50% each), exhibition (1.67%) and
kisan mela & radio (0.83% each).

When the dosage is finalized next comes the frequency of application of the
insecticides, for which majority of the respondents referred to input dealers (91.67%),
progressive farmers (70.00%), RAEOs/RHEOSs (40.83%), friends (30.00%) and Kisan
mitra (24.17%). The other sources being referred for deciding the frequency of
application of the insecticides were university scientists (16.67%), neighbours
(12.50%), relatives & trainings (11.67% each), television (08.33%), kisan call centre
(05.83%), kisan mobile salahkar (05.00%), internet (3.33%), agricultural magazines &
sarpanch / panch (02.50% each), newspapers & exhibition (1.67% each) and radio &
kisan mela (0.83% each).

After deciding regarding need, dosage and frequency of insecticides, then
comes the question regarding from where to procure the insecticide, i.e., what should
be the source of purchase of the insecticide. Majority of the respondents referred to
progressive farmers (69.17%), friends (51.67%), kisan mitra (20.83%),
RAEOs/RHEOSs (14.17%) and neighbours (13.33%). The other sources of information
utilized for deciding the source of insecticides were relatives (08.33%), sarpanch /
panch (04.17%), exhibition & training (0.83% each).



4.1.4 Socio-psychological characteristics of respondents

4.1.4.1 Risk orientation

Regarding risk orientation, data presented in Table 4.16 show that majority
(60.00%) of respondents had medium level (64 to 74 score) of risk orientation,
followed by 27.50 per cent of them had low level (less than 64 score) of risk
orientation, while only 12.50 per cent of respondents were having high level (more

than 74 score) of risk of orientation.

Table 4.16: Distribution of respondents according to their risk orientation

75

(n=120)
SI. No. Level of risk orientation Frequency Percentage
1. Low level (less than 64 score) 33 27.50
2. Medium level (64 to 74 score) 72 60.00
3. High level (more than 74 score) 15 12.50
X=64 SD=5.30

Similar findings were also reported in the study byPainkra (2014),who found
that majority (86.66%) of respondents had medium level (19 to 23 score) of risk
orientation followed by 10.88 per cent had low level (less than 19 score) of risk
orientation, while only 2.50 per cent of respondents were having high level (more than

23 score).

4.1.4.2 Cosmopoliteness

Cosmopoliteness refers to the outside contact of individuals from his own
social system. It may influence the adoption behaviour of respondents through
exposure towards innovations. The data regarding cosmopoliteness are presented in
Table 4.17. The results shows that half of the respondents (50.00%) had medium
cosmopoliteness, followed by 18.33 per cent of them having low cosmopoliteness,
17.50 per cent of them were having high cosmopoliteness and only 14.17 per cent of

them had nil cosmopoliteness.
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Table 4.17: Distribution of respondents according to their cosmopoliteness

(n=120)
SI. No. Cosmopoliteness Frequency Percentage
1 Nil (Never) 17 14.17
2 Low (Once in a month) 22 18.33
3 Medium (Once in a week ) 60 50.00
4 High (Twice or more in a week) 21 17.50

Similar findings were also reported by Yadav (2007) who revealed that
majority of trained (57.56%) and untrained farmers (68.89%) were having medium
level of cosmopoliteness. It was noted that 15.56, 22.22 per cent of trained farmers

had low and very high level of cosmopoliteness, respectively.

4.1.5 Technological characteristics of the respondents

4.1.5.1 Source of insecticide

There are many sources, from where the respondents can procure the needed
insecticide(s). The data regarding the sources of insecticide was collected, analysed,
tabulated and is presented in Table 4.18.

Table 4.18: Sources of procurement of insecticide

(n=120)
SI. No. Source of insecticide procurement Frequency* Percentage
1. Agriculture Department 19 15.83
2. Co-operative Society 01 00.83
3. Representatives of manufacturing companies 05 04.17
4. Input dealer 120 100.0

* Based on multiple responses

The data reveal that all the respondents were procuring insecticides from the
input dealers (100.0%), followed by agriculture department (15.83%), representatives
of manufacturing companies (04.17%) and cooperative society (0.83%).

Similar findings were also reported by Jing (2015) who noted that majority of
the farmers (90.8%) obtain their pesticides from local agrochemical input dealers. This
is not surprising as the majority of the respondent base are unable to distinguish

between different pest and disease pathogens and control measures such as
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insecticides and fungicides and rely on information and advice provided by local agro-
input dealers for the decision making.

4.1.5.2 Availability of insecticide
The information regarding the availability of insecticides from different
sources were collected, tabulated, analysed and presented in Table 4.19.
Table 4.19: Availability of insecticide from different sources

(n=120)
SI.No. Availability of insecticide Frequency Percentage
1. Availability of insecticide as per requirements of brand
> Fully 55 45.83
> Partial 36 30.00
> Nil 29 24.17
2. Auvailability of insecticide as per required time
> Fully 67 55.83
> Partial 34 28.33
> Nil 19 15.83
3. Auvailability of insecticide as per quantity
> Fully 84 70.00
> Partial 24 20.00
> Nil 12 10.00
4. Availability of insecticide at local market
> Fully 25 20.83
> Partial 57 47.50
> Nil 38 31.67

When the farmers decides and goes to purchase the insecticide, it’s availability
is usually not as desired. The availability of insecticide was studied on four different
aspects viz., availability of insecticide as per requirements of brand, as per required
time, as per required quantity and availability at local market.

When the availability of insecticide as per requirement of brand was
concerned, majority of the respondents reported that there was fully availability of the
insecticide as per requirement of brand (45.83%), followed by partial availability
(30.0%) and nil availability (24.17%).
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Regarding the availability of insecticide as per required time, majority of the
respondents reported that they were fully available when required (55.83%), followed

by partially available (28.33%) and nil available on required time (15.83%).

Regarding the availability of insecticide as per quantity, majority of the
respondents opined that they were fully getting the insecticides as per required
quantity (70.0%), followed by in partial quantity (20.0%) and nil availability in
required quantity (10.0%).

Required the availability of insecticide at local market, majority of the
respondents reported that the insecticides were partially available at local market
(47.50%) and they had to go to the nearby markets. While 31.67 per cent of the
respondents reported that there was nil availability of insecticide at local market
(31.67%) and they had to rely on nearby markets for the insecticides but 20.83 per
cent of them reported that there was fully availability of the insecticides at local

market.

4.1.5.3 Storage place of insecticides

The information regarding the storage of insecticide by respondents were
collected, tabulated, analysed and presented in Table 4.20.

The data regarding storage of insecticide before application reveal that, 42.50
per cent of the respondents were storing in insecticide at their farm, followed by 36.67
per cent of the respondents who were storing insecticides at outer area of house.
Table 4.20: Distribution of respondents according to their storage place of insecticide

(n =120)

SL' Storage place of insecticide Frequency* Percentage

1 Anywhere at home 01 0.83

2  Carefully at secured place 41 34.17

3 Atouter area of house 44 36.67

4 Keepin farm 51 42.50

5  Buy at time of use (No storage) 20 16.67
* Based on multiple responses
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While 34.17 per cent of the respondents were storing carefully at secured
place, 16.67 per cent of the respondents were not storing insecticide but they bought
insecticide at the time of use and 0.83 per cent of the respondents stored it carelessly

anywhere at home.

4.1.5.4 Knowledge of toxicity symbol of different insecticide label

The information regarding the knowledge of toxicity symbols in the label of
insecticides by respondents were collected, tabulated, analysed and presented in Table
4.21.

Table 4.21: Knowledge regarding toxicity symbol of different insecticide label

(n=120)
SI. No. Knowledge of toxicity symbol Frequency Percentage
1 Fully 29 24.17
2 Partially 15 12.50
3 Nil 76 59.17

The data presented in Table 4.21 reveal that knowledge regarding danger &
toxicity level of insecticide by labels, 59.17 per cent of the respondents were having
no knowledge about insecticide label (Red, Yellow, Blue and Green), 24.17 per cent
of the respondents were having full knowledge about insecticide label and 12.50 per
cent of the respondents were having partial knowledge about insecticide toxicity

symbols in label.

4.1.5.5 Frequency of insecticide spray

The information regarding the frequency of insecticides spray at different
growth stages of vegetable crops by respondents were collected, tabulated, analysed
and presented in Fig. 4.11.

At the nursery stage of the crop, 7.5 per cent of the respondents were spraying
insecticides only once, while 2.50 per cent of them were spraying twice.

At the transplanting stage, 48.33 per cent of the respondents were spraying two
times, 35.83 per cent were spraying only once, while 10.00 per cent of them were
spraying three times and 1.67 per cent were spraying insecticides four times.
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Fig. 4.11: Frequency of insecticide spray

At the flowering stage, 67.50 per cent of the respondents were spraying
two times, 25.0 per cent were spraying three times, 4.17 per cent were spraying once,
2.50 per cent were spraying four times and 0.83 per cent were spraying insecticides
five times on the crop.

At the fruiting stage, 67.50 per cent of them were spraying twice, 27.50
per cent were spraying thrice, 3.33 per cent were spraying once, while 0.83 per cent of
them were spraying insecticides four and seven times each.

At the harvesting stages, just before picking up the ready vegetables for
sending to market for sale, 58.33 per cent of them were spraying insecticides three
times, 30.0 per cent were spraying two times, 5.0 per cent were spraying four times

and 0.83 per cent of them were spraying insecticides five and seven times, each.
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4.1.5.6 Application time of insecticide
The information regarding the application time of insecticides by respondents

were collected, tabulated, analysed and presented in Fig.-4.12.
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Fig 4.12: Time of insecticide application
The information regarding time of insecticide application revealed that, 88.33
per cent of the respondents were applying insecticide in the evening time, followed by
84.17 per cent of the respondents applying insecticide at morning time and only 7.50

per cent of the respondents were applying insecticide at afternoon.

4.1.5.7 Application technique of insecticides used by the farmers
The information regarding the application technique of insecticides use by
respondents were collected, tabulated, analysed and presented in Table 4.22.
Regarding spray of insecticide done by the respondents, it was revealed that
majority of the respondents (95.83%) were themselves spraying the insecticides in the
field while 46.67 per cent of them were depending on hired labours for the spray of

insecticide.
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Table 4.22: Techniques of insecticide application

(n=120)
SI. No. Techniques for use of insecticide Frequency* Percentage

1. Spray by

> Self 115 95.83

» Laboures 56 46.67
2. Type of Sprayer

» Manual sprayer 118 98.33

» Power sprayer 18 15.00
3. Ownership

» Manual sprayer 118 98.33

» Power sprayer 02 01.67

* Based on multiple responses

Regarding type of sprayer used for insecticide spray, it was revealed that
majority (98.33%) were spraying insecticide by manual sprayer while 15.00 per cent
of them were using power sprayer.

Regarding ownership of the implement of insecticide application, it was
revealed that majority (98.33%) of the respondents were using manual sprayer while

only 1.67 per cent of the respondents were using a power sprayer.

4.1.5.8 Precautions during insecticide application

Since the insecticides are poisonous chemicals and any negligence in its use
may prove lethal. The person using the insecticides must be very cautious in following
the safety measures. The knowledge and adoption of the precautions during the spray
of insecticides by the respondents was collected, analysed, tabulated and presented in
Table 4.23.

Regarding the respondents’ knowledge of the precautions during the
insecticide spray the table reveals that they were having no knowledge regarding use
of cap to cover their hairs during spray (0.83%) and washing of hands with soap after
spray (0.83).

They were having partial knowledge regarding use of cap (37.50%), use of
goggles to protect their eyes (33.33%), use of shoes (25.0%), use of gloves (6.67%),



83

not consuming any eatables during spray (1.67%), washing of hands with soap after
spray and changing the clothes after spray of insecticides (0.83% each).

They were having full knowledge regarding use of mask to cover the face
(100%), spraying the insecticides along with the application according to wind
direction (100%), Suitability of sprayer nozzle (100%), changing cloth after spray
(99.17%), washing of hands with soap after spray (98.33%), not consuming any
eatables during spray (98.33%), use of gloves (93.33%), use of shoes (75.00%), use of
goggles (66.67%) and use of cap (61.67%).

Regarding adoption of the precautions, the respondents had not adopted use of
goggles (90.00%), use of cap (84.17%), use of shoes (82.50%), use of gloves
(55.00%), not consuming any eatables (21.67%), changing cloth after insecticide spray
(11.67%) and use of mask (0.83%).

They sometimes adopted precautions regarding changing cloth after insecticide
spray (49.17%), not consuming any eatables during spray (46.67%), use of gloves
(40.83%), use of shoes (17.50%), use of mask and use of cap (14.17% each), use of
goggles (10.00%), application of the insecticides according to wind direction (2.50%)
and washing of hands with soap after spray (0.83%).

They often adopted the precautions regarding changing cloth after insecticide
spray (30.00%), not consuming any eatables during spray (21.67%), use of mask
(17.50%), application of the insecticides according to wind direction (15.00%),
suitability of sprayer nozzle (9.17%), washing of hands with soap after spray (6.67%),
and use of gloves (1.67%).

They were having regular adoption regarding washing of hands with soap after
spray (92.50%), Suitability of sprayer nozzle (90.83%), spraying the insecticides along
with the application according to wind direction (82.50%), use of mask (67.50%), not
consuming any eatables during spray (10.00%), changing cloth after insecticide spray
(9.17%), use of gloves and use of cap (1.67%).
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4.1.5.9 Use of empty insecticide container
The information regarding the use of empty insecticide container by

respondents were collected, tabulated, analysed and presented in Table 4.24.

Table 4.24: Use of empty insecticide container

SI. No. Use of empty insecticide container Frequency* Percferr]u:;e())
1 Reuse after washing 11 9.17
2 Just throw at farm any where 56 46.67
3 Bury in soil 24 20.00
4 Burn 21 17.50
5 Sell to kabaadi 22 18.33

* Based on multiple sources

Regarding their use of empty insecticide container, majority (46.67%) of the
respondents were very careless, as they used to just throw empty insecticide container
anywhere at farm, followed by 20.00 per cent of the respondents who used to bury the
empty insecticide container in soil, while 18.33 per cent of the respondents used to sell
empty insecticide container to kabaadi, whereas 17.50 per cent of the respondent used
to burn empty insecticide container and 9.17 per cent of them used to reuse empty

insecticide container after washing.

4.1.5.10 Knowledge and adoption of waiting period of insecticide

Information regarding the knowledge level of the respondents of the waiting
period of the different insecticides used for the various insects for the major vegetable
crops was collected, tabulated, analysed and is presented in Table 4.25 and Fig 4.13.

When the tomato crop was studied, there were three major insects viz. fruit
borer, white fly and cut worm. Majority of the respondents were having no knowledge
(38.33%) regarding waiting period of the insecticides for the control of fruit borer of
tomato, followed by partial (27.50%) and complete (19.17%) knowledge. The
knowledge index came out to be 32.92.
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The respondents were having no knowledge (38.33%) regarding waiting period
of the insecticides for the control of white fly of tomato followed by partial (27.50%)

and complete (19.17%) knowledge. The knowledge index came out to be 32.92.

The respondents were having no knowledge, partial and complete (3.33%
each) regarding waiting period of the insecticides for the control of cut worm of

tomato. The knowledge index came out to be 5.00.

When the brinjal crop was studied, there were four major insects’ viz. fruit
borer and stem borer, white fly mite and Jassid. Majority of the respondents were
having no knowledge (47.50%) regarding waiting period of the insecticides for the
control of fruit and stem borer of brinjal, followed by partial (30.83%) and complete
(18.33%) knowledge. The knowledge index came out to be 33.75.

The respondents were having no knowledge (25.83%) regarding waiting period
of the insecticides for the control of white fly of brinjal followed by partial (16.67%)
and complete (11.67%) knowledge. The knowledge index came out to be 20.00.

The respondents were having partial knowledge (8.33%) regarding waiting
period of the insecticides for the control of mite of brinjal followed by complete
knowledge (5.00%) and no knowledge (4.17%). The knowledge index came out to be
9.17.

The respondents were having partial knowledge (5.00%) regarding waiting
period of the insecticides for the control of Jassid of brinjal followed by complete
knowledge (2.50%) and no knowledge (00%). The knowledge index came out to be
5.00.
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When the chilli crop was studied, there were five major insects viz. fruit borer,
white fly, thrips, aphid and mite. Majority of the respondents were having no
knowledge (18.33%) regarding waiting period of the insecticides for the control of
fruit borer of chilli, followed by partial (15.00%) and complete (10.00%) knowledge.

The knowledge index came out to be 17.50.

The respondents were having no knowledge (18.33%) regarding waiting period
of the insecticides for the control of white fly of chilli, followed by partial (15.00%)
and complete (10.00%) knowledge. The knowledge index came out to be 17.50.

The respondents were having no knowledge (17.50%) regarding waiting period
of the insecticides for the control of thrips of chilli, followed by partial (13.33%) and
complete (10.00%) knowledge. The knowledge index came out to be 16.67.

The respondents were having complete knowledge (5.00%) regarding waiting
period of the insecticides for the control of aphid of chilli, followed by no knowledge
(2.50%) and partial (1.67%) knowledge. The knowledge index came out to be 5.83.

The respondents were having complete knowledge (2.50%) regarding waiting
period of the insecticides for the control of mite of chilli, followed by no knowledge
(1.67%) and partial (00%) knowledge. The knowledge index came out to be 2.50.

When the cabbage and cauliflower crop was studied, there were only one
major insect i.e., diamond back moth. Majority of the respondents were having no
knowledge (25.83%) regarding waiting period of the insecticides for the control of
DBM of cabbage & cauliflower, followed by partial (17.50%) and complete (8.33%)

knowledge. The knowledge index came out to be 17.08.

Information regarding the adoption level of the respondents of the waiting
period of the different insecticides used for the various insects for the crops was
collected, tabulated, analysed and is presented in Table 4.25.
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Fig. 4.13: Knowledge and adoption of waiting period of insecticide

When the tomato crop was studied, there were three major insects viz. fruit

borer, white fly and cut worm. Majority of the respondents were having no adoption

(61.67%) regarding waiting period of the insecticides for the control of fruit borer of

tomato, followed by partial (23.33%) and complete (0.00%) adoption. The adoption

index came out to be 11.67.

The respondents were having no adoption (61.67%) regarding waiting period

of the insecticides for the control of white fly of tomato, followed by partial (23.33%)

and complete (0.00%) adoption. The adoption index came out to be 11.67.

The respondents were having no adoption (5.00%) regarding waiting period of

the insecticides for the control of cut worm of tomato, followed by partial (5.00%) and

complete (0.00%) adoption. The adoption index came out to be 2.50.

When the brinjal crop was studied, there were four major insects viz fruit and

stem borer, white fly, mite and Jassid. Majority of the respondents were having no

adoption (72.50%) regarding waiting period of the insecticides for the control of fruit

borer and stem borer of brinjal, followed by partial (24.17%) and complete (0.00%)

adoption. The adoption index came out to be 12.08.
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The respondents were having no adoption (40.00%) regarding waiting period
of the insecticides for the control of white fly of brinjal, followed by partial (14.17%)
and complete (0.00%) adoption. The adoption index came out to be 7.08.

The respondents were having no adoption (10.83%) regarding waiting period
of the insecticides for the control of mite of brinjal, followed by partial (6.67%) and
complete (0.00%) adoption. The adoption index came out to be 3.33.

The respondents were having no adoption (3.33%) regarding waiting period of
the insecticides for the control of jassid of brinjal, followed by partial (1.67%) and
complete (0.00%) adoption. The adoption index came out to be 0.83.

When the chilli crop was studied, there were five major insects viz. fruit borer,
white fly, thrips, aphid and mite. Majority of the respondents were having no adoption
(31.67%) regarding waiting period of the insecticides for the control of fruit borer of
chilli, followed by partial (11.67%) and complete (0.00%) adoption. The adoption
index came out to be 5.83.

The respondents were having no adoption (31.67%) regarding waiting period
of the insecticides for the control of White fly of chilli, followed by partial (11.67%)
and complete (0.00%) adoption. The adoption index came out to be 5.83.

The respondents were having no adoption (29.17%) regarding waiting period
of the insecticides for the control of thrips of chilli, followed by partial (11.67%) and
complete (0.00%) adoption. The adoption index came out to be 5.83.

The respondents were having partial adoption (5.83%) regarding waiting
period of the insecticides for the control of aphid of Chilli, followed by no Adoption
(3.33%) and complete (0.00%) adoption. The adoption index came out to be 2.92.

The respondents were having partial adoption (2.50%) regarding waiting
period of the insecticides for the control of mite of chilli, followed by no adoption
(1.67%) and complete (0.00%) adoption. The adoption index came out to be 1.25.

When the cabbage and cauliflower crop was studied, there was only one major
insects viz. DBM. Majority of the respondents were having no adoption (40.00%)
regarding waiting period of the insecticides for the control of DBM of cabbage &
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cauliflower, followed by partial (11.67%) and complete adoption (0.00%). The
adoption index came out to be 5.83.

Similar findings were also reported in their studies by Miah et al. (2014) who
stated that pesticide application in the study area as well as whole country is depends
upon seasons, crop types, infestation rates and vegetables for instance, in the rainy
season pesticides are usually used each day or in every alternative day. In addition,
fast growing vegetables (e.g., brinjal, cabbage, cauliflower, cucumber, lady’s finger,
yard long bean, tomato etc.) that are to be harvested in alternative days or two-three
days in a week receive indiscriminate use of pesticides. The current study found that
on an average 4%, 19%, 18% and 58% respondents spray pesticides over their

vegetable fields in each day, alternative day, two and one times in a week respectively.

4.1.5.11 Reasons for the non adoption of waiting period of insecticides

The information regarding reasons for the non adoption of waiting period of
insecticides was collected, tabulated, analysed and is presented in Table 4.26.

When the tomato crop was studied, the major reasons for non adoption of
waiting period of insecticides for fruit borer insect came out to be carelessness
(45.83%), the respondents were aware of the ill-effect of the insecticides but they
bothered a little, they were having not much concern regarding the poisonous and
toxic residual effects of the insecticides over the consumers of the vegetables.
Followed by no knowledge of the waiting period of insecticides (38.33%) and no time
interval between insecticide spray and marketing (0.83%) because of very sensitive
price fluctuation in the market. For the white fly of tomato the reasons were careless
attitude (45.83%), no knowledge (38.33%) and for immediate marketing (0.83%). For
non adoption regarding the cut worm of tomato, the reasons were careless attitude
(7.50%), no knowledge (2.50%).

When the brinjal crop was studied, the major reasons for non adoption of
waiting period of insecticides for fruit borer and stem borer insect came out to be
carelessness (48.33%), no knowledge of the waiting period of insecticides (47.50%)

and no time interval between insecticide spray and marketing (0.83%) because of very
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sensitive price fluctuation in the market. For the white fly of brinjal the reasons were
careless attitude (28.33%), no knowledge (25.83%). The mite of brinjal the reasons
were careless attitude (13.33%), no knowledge (4.17%) and the jassid of brinjal the
reasons were no knowledge (7.50%).

Table 4.26: Reasons for the non adoption of waiting period of insecticides

(n=120)
Lack of For immediate
Sl. Crop/ knowledge Carelessness marketing
No. Insect
% F % F %
A Tomato
1 FruitBorer 46 38.33 55 45.83 01 0.83
2 White Fly 46 38.33 55 45.83 01 0.83
3 Cutworm 03 02.50 09 07.50 00 00
B Brinjal
1 Fruit Borer 57 47.50 58 48.33 01 0.83
2 White Fly 31 25.83 34 28.33 00 00
3 Mite 05 04.17 16 13.33 00 00
4 Jassid 09 07.50 00 00 00 00
C Chilli
1 Fruit Borer 22 18.33 29 24.17 01 0.83
2  White Fly 22 18.33 29 24.17 01 0.83
3 Thrips 21 17.50 27 22.50 01 0.83
4 Aphid 03 02.50 08 06.67 00 00
5 Mite 02 01.67 03 02.50 00 00
D Cabbage & Cauliflower
1 DBM 31 25.83 30 25.00 01 0.83

When the chilli crop was studied, the major reasons for non adoption of
waiting period of insecticides for fruit borer insect came out to be carelessness
(24.17%), no knowledge of the waiting period of insecticides (18.33%) and no time
interval between insecticide spray and marketing (0.83%) because of very sensitive

price fluctuation in the market. For the white fly of chilli the reasons were careless
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attitude (24.17%), no knowledge (18.33%). and for immediate marketing (0.83%). For
the thrips of chilli the reasons were careless attitude (22.50%), no knowledge
(17.50%) and for immediate marketing (0.83%). For the aphid of chilli the reasons
were careless attitude (6.67%) and no knowledge (2.50%). For the mite of chilli the
reasons were careless attitude (2.50%) and no knowledge (1.67%).

When the cabbage and cauliflower crop was studied, the major reasons for non
adoption of waiting period of insecticides for DBM insect came out to be no
knowledge (25.83%), carelessness (25.00%), and no time interval between insecticide

spray and marketing (0.83%) because of very sensitive price fluctuation in the market.

4.1.5.12 Season wise crop varieties used by respondents

The data regarding season wise crop varieties used by the respondents was
collected, tabulated, analysed and is presented in Table 4.27.

The table reveals that during kharif and zaid season, the vegetables crops were
sown by very few respondents while Rabi was the main cropping season of vegetables
for them. The probable reason may be that during kharif almost all the farmers of
Chhattisgarh are engaged in paddy cultivation, which is the sole dominating crop of
the state and during the zaid season, there is scarcity of irrigation and also very
scorching sunlight. Due to these reasons the Rabi is occurring as the major season for
vegetables cultivation.

During Kharif season, the major crops undertaken by the respondents were
tomato (2.50%), brinjal (12.50%) and chilli (3.33%). The varieties of tomato sown by
the respondents are VNR — 5005 (100%) and Namdhari - 592 (33.33%).

The varieties of brinjal sown by the respondents were VNR — 212 (100%) and
VNR — 218 (6.67%). The varieties of chilli sown by the respondents were VNR — 305
(50.0%), VNR — 328 (25.0%) and VNR — 435 (Shilpa) (25.0%).
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Table 4.27: Distribution of respondents according to season wise cultivation of
different varieties of vegetable crops

(n=120)
SI. No. Season/Crop/Variety Frequency* Percentage
A Kharif
1 Tomato (n=3) 03 02.50
VNR - 5005 03 100.0
Namdhari — 592 01 33.33
2 Brinjal (n=15) 15 12.50
VNR - 212 15 100.0
VNR - 218 01 06.67
3 Chilli (n=4) 04 03.33
VNR - 305 02 50.00
VNR - 328 01 25.00
VNR — 435 (Shilpa) 01 25.00
B Rabi
1 Tomato (n=102) 102 85.00
VNR-5005 23 22.55
Nandhari - 592 04 03.92
Nandhari - 562 04 03.92
VNR-3335 21 20.59
Karisma 15 14.71
Avilash 07 06.86
Kohinoor 06 05.88
T-98 11 10.78
VNR (HYV) - H - 63 02 01.96
VNR — Red pari 04 03.92
VNR — 3137 05 04.90
Vaishali 04 03.92
2 Brinjal (n=114) 114 95.00
VNR - 212 91 79.82
Utkal 09 07.89
Kala moti 04 03.51
VNR - 218 05 04.39
VNR - 125 05 04.39
Mukta Round 06 05.26
3 Chilli (n=52) 52 43.33
VNR - 305 27 51.92
VNR - 328 03 05.77
VNR - 725 (Vidya) 06 11.54
VNR — 435 (Shilpa) 06 11.54
VNR - 200 06 11.54
VNR — 332 (Notified seed) 04 07.69
4 Cauliflower (n=63) 63 52.50
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Sangro - 110 08 12.70
Sakata- White Prajar 13 20.63
Seminis - Girja 42 66.67
5 Cabbage (n=26) 26 21.67
Maiko - 261 02 07.69
Bahar 20 76.92
Maiko - 139 02 07.69
Sakata - Charment 02 07.69
C Zaid
1 Tomato (n=6) 6 05.00
VNR-5005 02 33.33
VNR-3335 01 16.67
Karishma 02 33.33
VNR — Red Pari 01 16.67
2 Brinjal (n=1) 01 00.83
VNR -212 01 100.0
3 Chilli (n=1) 01 00.83
VNR — 328 01 100.0

* Based on multiple responses

During Rabi season, the major crops undertaken by the respondents were
tomato (85.00%), brinjal (95.00%), chilli (43.33%), cauliflower (52.50%) and cabbage
(21.67%). The varieties of tomato sown by the respondents were VNR — 5005
(22.55%), Namdhari — 592 (3.92%), Namdhari — 562 (3.92%), VNR-3335 (20.59%),
Karishma (14.71%), Abhilash (6.86%), Kohinoor (5.86%), T-98 (10.78%), VNR
(HYV) — H-63 (1.96%), VNR — Red pari (3.92%), VNR — 3137 (4.90%) and Vaishali
(3.92%).

The varieties of brinjal sown by the respondents were VNR — 212 (79.82%),
Utkal (7.89%), Kala moti (3.51%), VNR -218 (4.39%), VNR — 125 (4.39%) and
Mukta round (5.26%).

The varieties of chilli sown by the respondents were VNR — 305 (51.92%),
VNR — 328 (5.77%), VNR — 725 (Vidya) (11.54%), VNR — 435 (Shilpa) (11.54%),
VNR - 200 (11.54%) and VNR — 332 (Notified seed) (7.69%).

The varieties of cauliflower sown by the respondents were Sangro - 110
(12.70%), Sakata- White Prajar (20.63%) and Seminis - Girja (66.67%). While the
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varieties of cabbage sown by the respondents were Maiko - 261 (7.69%), Bahar
(76.92%), Maiko - 139 (7.69%), Sakata - Charment (7.69%).

During Zaid season, the major crops undertaken by the respondents were
tomato (5.00%), brinjal (0.83%) and chilli (0.83%). The varieties of tomato sown by
the respondents were VNR — 5005 (33.33%), VNR-3335 (16.67%), Karishma
(33.33%), and VNR — Red Pari (16.67%). While the only variety of brinjal sown by
the respondents was VNR — 212 (100%) and the variety of chilli was VNR — 328
(100%).

4.1.5.13 Crop wise common insecticides used by respondents

The information regarding crop wise commonly used insecticides by the
respondents was collected, tabulated, analysed and is presented in Table 4.28. Tomato
is one of the major crops of the region. Like other different crops, tomato also suffered
from attack of different insects. The major insects attacking the tomato crop as
reported by the respondents were fruit borer, white fly and cut worm.

Fruit borer, one of the major insect of tomato, is being controlled by
Chloronantraniliprole (45%), Flubendiamide 39.35% w/w (17.5%), Propanophos 40%
+ Cypermethrin 4% (12.50%), Chloropyriphos 50% + Cypermethrin 5% (4.17%).
Other important insecticides constituting 06.67 per cent were Trizophos 25% +
Deltamethrin 1%, Cloropyriphos 50%, Methomyle 40% and Thaidicarb.

The other major insect of tomato, as reported by the respondents was, white
fly, being controlled by Acytameprid 10% WP (45.83%), Emidacloropid 17.8
(32.50%), Dichlorovos 76% EC (4.17%),

The other major insect of tomato crop was cut worm, being controlled by
Chloronantraniliprole (7.50%), Propanophos 40%+Cypermethrin 4% (1.67% each)
and Flubendiamide 39.35% w/w (0.83).

Brinjal is other major crop of the region. Brinjal also suffers from the attack of
different insects. The major insects of brinjal crop, as reported by the respondents

were fruit and stem borer, white fly, mite and jassid.
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(n=120)
SI. No. Crop/Insect/ Insecticide* F %
1 Tomato
i. Fruit Borer
Flubendiamide 39.35% w/w 21 17.50
Chloronantraniliprole 54 45.00
Chloropyriphos 50%+Cypermethrin5% 05 04.17
Propanophos 40%+Cypermethrin4% 15 12.50
Others 08 06.67
ii. White Fly
Acytameprid 10% WP 55 45.83
Emidacloropid 17.8 39 32.50
Dichlorovos 76% EC 05 04.17
iii.  Cutworm
Flubendiamide 39.35% w/w 01 00.83
Propanophos 40%+Cypermethrin 4% 02 01.67
Chloronantraniliprole 09 07.50
2 Brinjal
i Fruit and stem borer
Flubendiamide 39.35% w/w 24 20.00
Chloronantraniliprole 63 52.50
Chloropyriphos 50%+Cypermethrin 5% 05 4.17
Propanophos 40%-+Cypermethrin 4% 16 13.33
Others 08 6.67
ii  White Fly
Acytameprid 10% WP 30 25.00
Emidacloropid 17.8% 23 19.17
Dichlorovos 76% EC 12 10.00
iii - Mite
Meothrine 30% 16 13.33
Carbofuran 05 4.17
iv Jassid
Phorate 10 G 09 7.50
3 Chili
I.  Fruit Borer
Flubendiamide 39.35% w/w 10 8.33
Chloronantraniliprole 28 23.33
Propanophos 40% + Cypermethrin 4% 10 8.33
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Others 04 3.33
ii.  White Fly
Acytameprid10% WP 27 22.50
Emidacloropid 17.8% 15 12.50
Dichlorovos 76% EC 10 8.33
iii - Thrips
Acytameprid 10% WP 30 25.00
Emidacloropid 17.8% 19 15.83
iv. Aphid
Emidacloropid 17.8% 07 5.83
Emidacloropid 78.8% 04 3.33
v. Mite
Meathrine 30% 02 1.67
Corbofuran 02 1.67
4 Cabbage & Cauliflower
i DBM
Methomyle 40% 18 15.00
Chloronantraniliprole 35 29.17
Cypermethrin 25% 04 3.33
Others 05 4.17

* Based on multiple responses

Fruit and stem borer is a major insects of brinjal crop, causing a very huge
damage to the fruits of the crop. For control of fruit borer, the insecticides being used
by the respondents were Chloronantraniliprole (52.50%), Flubendiamide 39.35% w/w
(20%), Propanophos 40% + Cypermethrin 4% (13.33%), Chloropyriphos 50% +
Cypermethrin 5% (4.17%). The other important insecticides, constituting 06.67 per
cent were Trizophos 25% + Deltamethrin 1%, Chloropyriphos 50%, Methomyle 40%
and Thaidicarb. The other major insect, causing severe damage to brinjal crops, as
reported by the respondents was, white fly. For the control of white fly, the
insecticides being applied by the respondents were Acytameprid 10% WP (25.00%),
Emidacloropid 17.8% (19.17%) and Dichlorovos 76% EC (10.00%).

As reported by the respondents, mite was another major insect damaging
brinjal crop, being controlled by Meothrine 30% (13.33%), and Carbofuran (4.17%).
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Phorate 10 G was applied by 7.50 per cent of the respondents for the control of
jassid, which is another insect causing damage to the brinjal crop.

Chilli is another major crop of the region. Chilli also suffered by attack of
different insects. The major ones as reported by the respondents were fruit borer, white
fly, thrips, aphid and mite.

Fruit borer is one of the major insect damaging chilli crop, being controlled by
Chloronantraniliprole (23.33%), Flubendiamide 39.35% w/w and Propanophos 40% +
Cypermethrin 4% (8.33% each). The other important insecticides, constituting 3.33
per cent were Trizophos 25% + Deltamethrin 1%, Chloropyriphos 50% +
Cypermethrin 5%, Chloropyriphos 50%, Thaidicarb.

White fly is another major insect of chilli, being controlled by
Acytameprid10% WP (22.50%), Emidacloropid 17.8% (12.50%), Dichlorovos 76%
EC (8.33%).

Thrips is also causing severe damage to chilli crop, being controlled by
Acytameprid 10% WP (25.00%) and Emidacloropid 17.8% (15.83%),

While for the control of aphid in chilli, Emidacloropid 17.8% (5.83%) and
Emidacloropid 78.8%(3.33%). were applied by the respondents, and for the control of
Mitein chilli, Meathrine 30% (1.67%) and Corbofuran (1.67%) were employed by the
respondents.

Cabbage and cauliflower are also the major crops of the region. Cabbage and
cauliflower also suffered from attack of different insects. DBM is the single most
major insect causing severe damage to cabbage & cauliflower crop as reported by the
respondents. For the control of DBM on cabbage and cauliflower crops, respondents
were reportedly applying Chloronantraniliprole (29.17%), Methomyle 40% (15.00%)
and Cypermethrin 25% (3.33%). The other important insecticides, constituting 4.17

per cent were Propanophos 40% + Cypermethrin 4% and Dichlorovos 76% EC.

4.1.5.14 Extent of crop damage by different insects
The Extent of the insect depends upon its extent of crop damage and the use of
insecticides is directly proportional to the severity. The data regarding the extent of
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crop damage by the different insects was collected, tabulated, analysed and is
presented in Table. 4.29.
Table 4.29: Extent of crop damage by different insects

(n=120)
< 25% 26-50% 51-75% >75%
SI. No. Crops/Insect
F % F % F % F %

(A) Tomato

1 Fruit Borer 33 2750 58 48.33 09 07.50 02 01.67

2  White Fly 49 4083 39 3250 12 10.00 02 01.67

3 Cutworm 09 0750 03 0250 00 0.00 00 0.00
(B) Brinjal

1 Fruit and stem borer 06 05.00 42 35.00 57 4750 11 09.17

2  White Fly 45 3750 24 20.00 03 250 00 0.00

3 Mite 21 1750 05 04.17 00 0.00 00 0.00

4 Jassid 11 9.17 01 00.83 00 0.00 00 0.00
(C) Chili

1 Fruit Borer 14 1167 33 2750 05 04.17 01 00.83

2 White Fly 32 26.67 18 15.00 02 01.67 00 0.00

3 Thrips 24 20.00 24 20.00 02 01.67 02 01.67

4 Aphid 09 0750 00 0.00 00 0.00 00 0.00

5 Mite 05 04.17 00 0.00 00 0.00 00 0.00
(D) Cauliflower

1 DBM 14 11.67 38 3167 08 6.67 01 00.83
(E) Cabbage

1 DBM 07 05.83 18 15.00 02 01.67 01 00.83

The extent of crop damage of tomato by fruit borer was reported as 26-50 per
cent (48.33%), up to 25 per cent (27.50%), 51 -75 per cent (7.50%) and more than 75
per cent (1.67%). The extent of crop damage of tomato by white fly was reported as
up to 25 per cent (40.83%), 26-50 per cent (32.50%), 51 -75 per cent (10.00%) and
more than 75 per cent (1.67%). The extent of crop damage of tomato by cut worm was
reported as up to 25 per cent (7.50%), 26-50 per cent (2.50%), 51 -75 per cent and
more than 75 per cent (0.0%).

The extent of crop damage of brinjal by fruit and stem borer was reported as 51
— 75 per cent (47.50%), 26 — 50 per cent (35.00%), more than 75 per cent (9.17%) and
up to 25 per cent (5.00 %).
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The extent of crop damage of Brinjal by White fly was reported as up to 25 per
cent (37.50%), 26 — 50 per cent (20.00%), 51 — 75 per cent (2.50%) and more than 75
per cent (00%).

The extent of crop damage of brinjal by mite was reported as up to 25 per cent
(17.50%), 26 — 50 per cent (4.17%), 51 — 75 per cent and more than 75 per cent (00%).

The extent of crop damage of Brinjal by jassid was reported as up to 25 per
cent (9.17%), 26 — 50 per cent (0.83%), 51 — 75 per cent and more than 75 per cent
(00%). The extent of crop damage of chilli by fruit borer was reported as 26 — 50 per
cent (27.50%), up to 25 per cent (11.67%), 51 — 75 per cent (4.17%) and more than 75
per cent (0.83%). The extent of crop damage of chilli by white fly was reported as up
to 25 per cent (26.67%), 26 — 50 per cent (15.00%), 51 — 75 per cent (1.67%) and
more than 75 per cent (00%).

The extent of crop damage of chilli by thrips was reported as up to 25 per cent
and 26 — 50 per cent (20.00% each), 51 -75 per cent and more than 75 per cent (1.67%
each).

The extent of crop damage of chilli by aphid was reported as upto 25 per cent,
26-50 per cent, 51 — 75 per cent and more than 75 per cent (7.50% each). The extent of
crop damage of Chilli by mite was reported as upto 25 per cent, 26 — 50 per cent, 51 —
75 per cent and more than 75 per cent (4.17% each).

The extent of crop damage of cauliflower by DBM was reported as 26 — 50 per
cent (31.67%), up to 25 per cent (11.67%), 51 — 75 per cent (6.67%) and more than 75
per cent (0.83%).

The extent of crop damage of cabbage by fruit borer was reported as 26 — 50
per cent (15.00%), up to 25 per cent (5.83%), 51 — 75 per cent (1.67%) and more than
75 per cent (0.83%).

4.2 Dependent variables
4.2.1 Application pattern of insecticide by vegetable growers

The information regarding the application pattern of insecticides by
respondents were collected, tabulated, analysed and presented in Table 4.30. The data
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reveal that 91.67 per cent of the respondents were mixing more than one insecticides
before application while rest 8.33 per cent of the respondents were not mixing the
insecticide and were applying single insecticide.

Similar findings were also reported in their studies by Jipanin et al. (2001) who
noted that farmers in the survey applied pesticides by both single and mixed method.
Few farmers (about 9%) apply one chemical at a time. However, majority of (91%)
the farmers applied the pesticides in mixtures. Farmers believe that a “cocktail”
application is always more effective and reduce labour cost.

Table 4.30: Application Pattern of Insecticides

(n=120)
Application pattern of Insecticides Frequency Percentage

Application of insecticide (n=120)

» By mixing of insecticide 110 91.67

» One insecticide 10 08.33
Decision taken for mixing of insecticides (n=110)*

» Based on compatibility 106 96.36

» Based on suggestions of other farmers 12 10.91

» Based on suggestions of input dealers 93 84.55

» Based on approximation 04 03.64

* Based on multiple responses

As regards to decision taken for mixing of insecticides, 96.36 per cent of the
respondents were mixing the insecticides based on compatibility of the different
insecticides, followed 84.55 per cent of the respondents were mixing the different
insecticides based on suggestions of other farmers, 10.91 per cent of the respondents
were mixing them on the basis of suggestions of input dealers and 3.64 per cent of the
respondents were mixing the insecticides by their own approximation and not based
on any suggestions.
4.2.2 Adoption of IPM practices

The information regarding the adoption of the practices regarding Integrated
Pest Management (IPM) of vegetables was collected, tabulated analysed and are

presented in the following Table 4.31.
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Table 4.31: Practice wise adoption regarding integrated pest management in major
vegetable crops

(n=120)
Nil Partial Complete '

Sl. IPM Practices P Adoption
No. F % F % F % Index
1 Cultural Practices 00 000 01 0083 119 99.17 99.58
> Field Sanitation 00 0.00 00 0.00 120 100.0 100.0

» Summer ploughing 00 0.00 00 0.00 120 100.0 100.0
> Resistant varieties 113 94.17 01 00.83 06 05.00 05.42

> Seed treatment 38 31.67 17 14.17 65 54.17 61.25
» Sowing time 39 3250 29 24.17 52 43.33 55.42
2 Mechanical practices 112 93.33 01 00.83 07 05.83 06.25
» Staking 112 93.33 01 00.83 07 05.83 06.25
> Light trap 119 99.17 00 0.00 01 00.83 00.83

» Pheromone trap 116 96.67 00 0.00 04 03.33 03.33
3 Biological practices 117 9750 01 00.83 02 01.67 02.08

> Parasites 117 9750 01 00.83 02 01.67 02.08
4 Chemical practices 00 0.00 01 00.83 119 99.17 99.58
> Insecticide 00 0.00 01 00.83 119 99.17 99.58

The data reveal that almost all the respondents were adopting cultural
practices, 99.17 per cent of them were having complete adoption and only 0.83 per

cent were having partial adoption, with the Adoption Index of 99.58.

Cent per cent of the respondents had adopted field sanitation and summer
ploughing with the adoption Index of 100.0. Resistant varieties were not adopted by
majority of the respondents (94.17%), only five per cent of the respondents had
adopted, while was partially adopted by 14.17 per cent of them. A little more than
half of the respondents (54.17%) had adopted seed treatment, while 31.67 per cent had
not adopted and 14.17 per cent of them had partially adopted. When the sowing time
was studied, it was revealed that 43.33 per cent of them had adopted, while 32.50 per
cent of them had not adopted and 24.17 per cent had partially adopted sowing time.

There was a very poor adoption of the mechanical practices, as majority of the

respondents (93.33%) had not adopted any of the mechanical practices, only 0.83 per
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cent had partially adopted them and 5.83 per cent of them had completely adopted the
mechanical practices. Adoption index of the mechanical practices was 6.25.

Staking was completely adopted by 5.83 per cent of the respondents, partially
by 0.83 per cent and rest 93.33 per cent of them had not adopted. Light trap was
completely adopted by only 0.83 per cent of the respondents and 3.33 per cent of them
had adopted completely the pheromone trap. The adoption index for staking, light trap
& pheromone trap was 6.25, 0.83 and 3.33, respectively.

The adoption of biological practices was also very poor, as only 1.67 per cent
of the respondents had adopted the parasites completely and 0.83 per cent partially
with adoption index of 2.08.

As obvious the chemical practices was almost completely adopted by the
respondents, as 99.17 per cent had completely and 0.83 per cent had partially adopted
it, with adoption index of 99.58.

Similar findings were also reported by Vathsala (2005) who revealed that,
majority of the respondents (60.00%) were high adopters, 28.9 per cent of the
respondents were medium adopters and 11.1 per cent of the respondents were low

adopters of integrated pest management practices in cabbage.

4.3 Correlation coefficient of independent variables with application pattern of

insecticides and adoption of IPM practices

The data given in Table 4.32 reveal that education, farming experience, annual
income and sources of insecticide were positive and significantly correlated with
application pattern of insecticide at 0.01 level of probability and availability of
insecticide was positive and significantly correlated with application pattern of

insecticide at 0.05 level of probability.

Where family type, land holding, irrigation facility, credit acquisition, source
of information, contact with extension agents, risk orientation, cosmopoliteness and
knowledge of waiting period of insecticide non-significantly correlated with

application pattern of insecticide.
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Table 4.32: Correlation coefficient of independent variables with application pattern of
insecticides and adoption of IPM practices

(n=120)
Correlation coefficient (“r” value)
Sl. Variable Application Adoption of
No. pattern of IPM
insecticides practices
1  Education 0.210** 0.396**
2  Family type -0.159 -0.084
3 Farming experience 0.236** 0.174
4 Land holding 0.008 0.612**
5 lrrigation facility 0.039 -0.086
6  Annual income 0.271** 0.512**
7 Credit acquisition 0.059 0.427**
8  Sources of information 0.063 0.423**
9  Contact with extension agents 0.128 0.450**
10 Risk orientation 0.172 0.285**
11  Cosmopoliteness 0.030 0.034
12 Source of insecticide 0.254** 0.577**
13  Awvailability of insecticide 0.199* 0.479**
14 Knowledge of waiting period of 0.015 0.304**

insecticide

** Significant at 0.01 level of probability (0.232) * Significant at 0.05 level of probability (0.178)

In the case of adoption of IPM practices education, land holding, annual
income, credit acquisition, source of information, contact with extension agents, risk
orientation, source of insecticide, availability of insecticide and knowledge of waiting
period of insecticide were positively and significantly correlated with adoption of IPM
practices at 0.01 level of probability. Whereas family type, farming experience,
irrigation facility, cosmopoliteness were non-significantly correlated with adoption of
IPM practices.

4.4 Multiple regression analysis of independent variables with application pattern
of insecticides and adoption of IPM

The data presented in Table 4.33 reveal that out of the 14 variables under

study, two variables viz. farming experience and annual income had positive and
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significant contribution towards for application pattern of insecticide at 0.01 level of
probability. Land holding had negative significant contribution towards for application
pattern of insecticide at 0.01 level of probability and only family type negative
significant contribution towards for application pattern of insecticide at 0.05 level of
probability. Whereas education, irrigation facility, credit acquisition, sources of
information, contact with extension agents, risk orientation, cosmopoliteness, source
of insecticide, availability of insecticide and knowledge of waiting period of
insecticide had non-significant contribution for application pattern of insecticide.

It was also seen that all the 14 independent variables have jointly explained the
variation to the extent of 30 per cent towards application pattern of insecticide by
vegetable growers.

The findings state that the independent variables altogether had 30 per cent
prediction ability to application pattern of insecticide by vegetable growers. We have
to give adequate focus on increasing, farming experience and annual income.
Although other variables individually had non-significant contribution, but it is clear
from the R? value of the multiple regression analysis that these variables had quite
impressive contribution in application pattern of insecticide.

The data presented in Table 4.35 reveal that out of the 14 variables under study
four variables viz. only land holding had positive and significant contribution towards
for adoption of IPM practices at 0.01 levels of probability and education, farming
experience, source of insecticide had positive and significant contribution towards for
adoption of IPM practices at 0.05 level of probability. Whereas, family type, irrigation
facility, annual income, credit acquisition, sources of information, contact with
extension agents, risk orientation, cosmopoliteness, source of insecticide, availability
of insecticide and knowledge of waiting period of insecticide had non-significant

contribution for adoption of IPM practices.
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Table 4.33: Multiple regression analysis of independent variables with application
pattern of insecticides and adoption of IPM practices.

(n=120)
Respondents
Sl. Characteristics A[?‘pl’i’cation p‘a}t’t’ern éd’(’)ption of IPM
No. b t b «“t Value
Value Value Value

1 Education 0.011 1.524 0.132 2.467*
2 Family type -0.133  -2.252*  -0.569 -1.316
3 Farming experience 0.008  3.572**  0.035 2.019*
4 Land holding -0.009 -2.687** 0.148 5.564**
5 Irrigation facility 0.019 0.310 -0.716 -1.594
6  Annual income 8.99 4.213** 1.31E 0.839
7 Credit acquisition -0.055  -0.976 0.646 1.556

8 Sources of information 0.004 0.322 0.152 1.515
9  Contact with extension agents -0.014  -0.990 -0.013 -0.124
10  Risk orientation 0.001 0.086 0.045 0.356
11 Cosmopoliteness 0.026 0.961 -0.068 -0.343
12 Source of insecticide 0.136 1.499 1.597 2.415*
13 Availability of insecticide -0.060 -0.788  -0.110 -0.196
14  Knowledge of waiting period of  -0.002 -0.397 -0.065 -1.527

insecticide

** Significant at 0.01 level of probability (value=2.617) R*= 0.307 & 0.654
* Significant at 0.05 level of probability (value=1.98)

It is also seen that all the 14 independent variables have jointly explained the
variation to the extent of 65 per cent towards adoption of IPM practices

The findings state that the independent variables together had 65 per cent
prediction ability to adoption of IPM practices. We have to give adequate focus on
increasing land holding, education, farming experience and source of insecticide.
Although other variables individually had non-significant contribution, but it is clear
from the R? value of the multiple regression analysis that these variables had quite
impressive contribution in the adoption.
4.5. Constraints

The information regarding the constraints faced by respondents in application
of insecticides and adoption of IPM were collected, tabulated, analysed and presented
in Table 4.34.
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Table 4.34: Constraints faced in application pattern of insecticide by vegetable grower
and adoption of IPM practices

(n=120)
Sl. No. Constraints F % Rank
1. Labour problem 53 4417 \
2. Non availability of sufficient sprayers 13 10.83 VI
3. Lack of technical knowledge of IPM practices 112 93.33 I
4. High Price of insecticides 11 917 VI
5. Toxic effect of insecticides in body 05 417 IX
6. Non-availability of biopesticides & traps 102  85.00 I
7. High cost of power sprayer 12 10.00 VI
8. Complex and labour intensive nature of IPM 81 67.50 Il
9. Non availability of resistant variety 54  45.00 v

* Based on multiple responses

All the respondents reported that there was lack of technical knowledge of IPM
practices (93.33%) due to which they are unable to adopt the IPM practices, 85.00 per
cent of the respondents reported that non-availability of biopesticides & traps was also
a major problem because they wish and want to adopt the IPM practices but they are
not available, then how could they go for adoption.

While 67.50 per cent of respondents reported that IPM practices are very
complex and are also very labour intensive in nature so they are unable to adopt them.
45.00 per cent of respondents reported that non availability of resistant varieties is also
a major constraint.

The other constraints faced by them were labour problem for spray of
insecticides (44.17%), non availability of sprayers in sufficient quantity (10.83%),
high cost of power sprayer (10.0%), high price of insecticides (9.17%) and toxic effect
on body (4.17%).
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4.6 Suggestions to overcome the constraints

The information regarding the suggestions to overcome the constraints faced
by respondents in application of insecticides and adoption of IPM by respondents were
collected, tabulated, analysed and presented in Table 4.35.

Table 4.35: Distribution of respondents according to suggestions to overcome the
constraints faced by them
(n=120)

SI. No. Suggestions F* %  Rank

1. Input should be timely available in market (bio-agents, 105 8750 I
resistance variety and traps etc).

2. Insecticides should be made available in local shops 21 1750 VI

3. Awareness be provided to take proper precaution at the 14 11.67 VI

time of insecticide spray

4. Subsidy should be given on insecticides & related 84 70.00 IV
equipments
5. Extension agencies should conduct regular training about 107 89.17 I

IPM practices
6. Spurious insecticides sell should be strictly controlled 92 76.67 1l
7. Trained persons for sprayer repairing should be there 27 2250 V

* Based on multiple responses

Regarding suggestions to overcome the constraints, 89.17 per cent suggested
that extension agencies should conduct regular training about IPM practices, followed
by 87.50% suggested that input should be timely available in market (bio-agents,
resistance variety and traps etc), 76.67 per cent suggested that spurious insecticides
sell in the market should be strictly controlled and 70.00 per cent suggested that

subsidy should be given on insecticides & related equipments.

Other suggestions were trained persons for sprayer repairing should be there
(22.50%) as there is lack of trained persons for sprayer repairing. Insecticides should
be made available in local shops (17.50%) and Awareness be provided to take proper
precaution at the time of insecticide spray (11.67%).



CHAPTER-V
SUMMARY AND CONCLUSION

In Chhattisgarh, the total area under vegetables is 377,212 hectares with
production of 4,965,331 MT and an average productivity is 13.1 MT/ha.

In commercial cultivation vegetable crops are grown intensively;
sometimes even two or more crops are taken in a season. Introduction of high
yielding technology creates microclimatic conditions which favors the rapid
multiplication of insect pest and diseases. However, for controlling these losses
excessive and indiscriminate use of pesticides not only increases the cost of
production but also results in many human health problems and environmental
pollution.

Although IPM tactics have been used to varying degrees during the past
100 years, formal strategies were neither well recognized nor crafted into practices
until the 1970s. Pest management in vegetable crops had not received the same
level of attention as in agronomic crops because of the vast number of vegetable
crops, diversity in production systems and arthropod complexes (Capinera, 2001)
and lower investments in research and educational efforts.

Vegetable cultivation is one of the most important component of
agriculture and they share an important place in our everyday diet. Insecticides
have became essential part of vegetable cultivation today. No study have been
undertaken till today for use and application pattern of insecticides in major
vegetable crops.

Looking to this aim, the present study entitled “A study of insecticides
use and application pattern on major vegetable crops by the farmers of
Balodabazar - Bhatapara district of Chhattisgarh” was undertaken during the
year 2015 — 16 with the following objectives:

1. To study the Socio-economic profile of vegetable growers,

2. To assess the existing management and application pattern followed by the
respondents for important insect-pests of major vegetables,

3. To assess the use and application knowledge of insecticides by the

respondents,
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4. To study the extend of adoption of IPM practices by the respondents,
5. To identify the constraints faced by the respondents in adopting IPM practices
and their suggestions to overcome them.

The study was conducted in Balodabazar-Bhatapara district of Chhattisgarh,
during the year 2015-16. The villages selected from the Bhatapara block were
Tikuliya, Dhurrabandha, Tarenga and Karhi Bazar whereas Simga, Kachlon, Jaroud,
and Marrakona were selected from the Simga block. Fifteen vegetable growers from
each selected village were selected randomly, thus, a total of 120 farmers (15x 8=120)
were selected for the study.

The data were collected through personal interview with the help of well
prepared structured interview schedule and were analyzed by using different
appropriate statistical methods. The major findings of the study are summarized under

the following sub-heads.
Independent variables

Socio-personal characteristics of the vegetable growers

The study revealed that majority (55.00%) of the respondents belonged to the
middle age group (between 36 to 55 years), 30.83 per cent of selected vegetable
growers had primary school level of education, majority of the respondents (94.17%)
belonged other backward classes, 73.00 per cent respondents were having joint family,
49.00 per cent respondents were having medium size of family (6 to 10 members),
48.33 per cent respondents were having small size of working members (up to 3
members). Majority (21.7%) of the respondents were having 16 to 20 years of farming
experience. The data reveals that 99.17 per cent of the respondents were participating
in gram panchayat, of which 93.28 per cent participated as member and remaining
6.72 per cent participated as office bearer in the gram panchayat.
Socio- economic characteristics of the respondents

The data reveals that maximum number of the respondents (31.67%) were
having marginal size of land holdings (up to 2.5 acre), selected respondents occupied a
total of 987.66 acre land of which 48.42 per cent area falls under Kanhar(Kachhar).
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Out of total 987.66 acre land, 90.87 per cent (897.51 acre ) area falls under irrigated
land and only 9.13 per cent (90.15 acre) area was under unirrigated land. Cent per cent
of respondents had irrigation facility and maximum respondents (75.83%) had
personal tube-well

Cent per cent respondents were involved in agriculture with majority of them
(93.33%) as main occupation. Regarding overall annual income from all sources,
35.83 per cent respondents received only medium annual income (Rs. 25001 to Rs.
50000). Majority of the respondents (69.17%) had not acquired credit and out of total
respondents who acquired credit, more than half (54.05%) of the respondents had
obtained credit from Nationalized bank, the majority (48.65%) of the respondents had
taken loan for 6 — 12 months duration, majority of the respondents 97.30 per cent had
used their credit for purchasing fertilizers, In respect to mode of repayment of credit, it
was observed that all the respondents (100.00%) were repaying their credit as cash.
Communicational characteristics of respondents

That majority (96.67%) of respondents were getting information regarding use
of insecticide and application pattern from input dealers, majority had contact with
RAEO/ RHEOs. University scientist and NGOs were the most credible source of
information.
Socio-psychological characteristics of respondents

Majority (60.00%) of respondents had medium level (64 to 74 score) of risk
orientation and half of the respondents (50.00%) were having medium

cosmopoliteness.

Technological variables

The data reveal that all the respondents were procuring insecticides from the
input dealers (100.0%). Majority of the respondents 42.50 per cent were storing the
insecticide at their farm, 59.17 per cent were having no knowledge about toxicity
symbols in insecticide label, 67.50 per cent were spraying two times in flowering and
fruiting stage and 88.33 per cent of the respondents were applying insecticide in the

evening time.
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Majority of the respondents (95.83%) were themselves spraying the
insecticides in the field, 98.33 per cent were spraying insecticide by manual sprayers,
98.33 per cent were owing a manual sprayer. Majority of the respondents were having
knowledge of the precautions during the insecticide spray viz., use of mask,
application according to wind direction as precaution during spray but adopted only
washing hand with soap after spray. Majority (46.67%) of the respondents were very
careless, as they used to Just throw empty insecticide container anywhere at farm.

As regards to knowledge and adoption of waiting period of insecticide of
respondents, majority had partial to complete knowledge of fruit borer and white fly in
tomato, brinjal and chilli but were having nil to partial adoption. Majority of the
respondents perceived that 51-75% extent of crop damage was caused by Brinjal fruit

and stem borer.

Dependent variables

The data reveal that majority of the respondents (91.67%) were mixing more
than one insecticides, Almost all the respondents were adopting cultural practices,
99.17 per cent of them were having complete adoption with the Adoption Index of
99.58. Cent per cent of the respondents had adopted field sanitation and summer
ploughing with the adoption Index of 100.0. Majority of the respondents (93.33%) had
not adopted any of the mechanical practices with the adoption index of 6.25 only.
Only 1.67 per cent of the respondents had adopted the parasites completely with
adoption index of 2.08, while 99.17 per cent had completely adopted chemical

practices with adoption index of 99.58.

Correlation analysis

The coefficient of correlation was found by analyzing the data with the help of
computer. The variables education, farming experience, annual income, and sources of
insecticide were positively and significantly correlated with application pattern of
insecticide by vegetable growers at 0.01 level of probability and availability of
insecticide was positively and significantly correlated with application pattern of
insecticide at 0.05 level of probability.
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In the case of adoption of IPM practices, education, land holding, annual
income, credit acquisition, source of information, contact with extension agents, risk
orientation, source of insecticide, availability of insecticide and knowledge of waiting
period of insecticide were positive and significantly correlated with adoption of IPM

practices at 0.01 level of probability.

Multiple regression analysis

The Multiple regression was found by analyzing the data with the help of
computer. Out of the 14 variables under study two variables viz. farming experience
and annual income had positive and significant contribution towards application
pattern of insecticide at 0.01 level of probability.

It was also observed that all the 14 independent variables had jointly explained
the variation to the extent of 30 per cent towards application pattern of insecticide.

In the case of adoption of IPM practices land holding had positive and
significant contribution towards for adoption of IPM practices at 0.01 level of
probability and education, farming experience and source of insecticide had positive
and significant contribution towards for adoption of IPM practices at 0.05 level of
probability.

It was also observed that all the 14 independent variables have jointly

explained the variation to the extent of 65 per cent towards adoption of IPM practices.

Constraints faced by application pattern of insecticide and adoption of
IPM practices All the respondents reported that there was lack of technical
knowledge of IPM practices (93.33%) and 85.00 per cent of the respondents reported
for Non-availability of biopesticides & traps. whereas 67.50 per cent of respondents
reported that IPM practices are very complex and are also very labour intensive in
nature so they are unable to adopt them. 45.00 per cent of respondents that non
availability of resistant varieties is also a major constraint.

The other constraints faced by them were labour problem for spray of

insecticides (44.17%), non availability of sprayers in sufficient quantity (10.83%),
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high cost of power sprayer (10.00%), high price of insecticides (9.17%), toxic effect
on body (4.17%),

Suggestions given by vegetable growers to overcome the constraints
during application pattern of insecticide and adoption of IPM practices 89.17 per
cent suggested that extension agencies should conduct regular training about IPM
practices, followed by 87.50% input should be timely available in market (bio-agents,
resistance variety and traps etc) and 76.67 per cent spurious insecticides sell in the
market should be strictly controlled and 70.00 per cent suggested that subsidy should

be given on insecticides & related equipments.

Other suggestions were trained persons for sprayer repairing should be there
(22.50%) as there is lack of trained persons for sprayer repairing. Insecticides should
be made available in local shops (17.50%) and Awareness be provided to take proper

precaution at the time of insecticides spray (11.67%).

Conclusion

Majority of the respondents were middle age group (36 to 55 years), educated
up to Primary class (up to 5 class), belonging to other backward classes, had Joint
family, with medium size of family (6 to 10 members), having three working
members, having up to 10 years of farming experience, were member and office
bearer of Gram Panchayat.

Majority had marginal size of land holding of kanhar soil with assured
irrigation from personal tube well, agriculture as main and sub occupation with
medium annual income of Rs. 25,001-50,000/-, had acquired credit from the
Nationalized bank for 6 to 12 month of duration for purchasing of fertilizers and Cash
repayment .

Majority had contact with RAEO/ RHEOs, university scientist as most credible
source of information and obtained information about vegetable cultivation and
application pattern of insecticide from the input dealer and termed radio as most

credible source of information.
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Majority of the respondents had medium level of risk orientation, with medium
cosmopoliteness.

Majority obtained insecticide from Input dealers in regular supply, stored
insecticide in farm, had no knowledge of Toxicity symbol of different insecticide
label, sprayed two times at flowering stage in evening time, had knowledge of use of
mask, application according to wind direction as precaution during spray but adopted
only washing hand with soap after spray and just throw the insecticide container
anywhere at farm.

As regards to knowledge and adoption of waiting period of insecticide of
respondents, majority had partial to complete knowledge of waiting period of
insecticides used for control of fruit borer and white fly of tomato, brinjal and chilli
but had adopted nil to partial the waiting period in these crops. Majority of the
respondents applied insecticide by mixing as per compatibility of the different
insecticides.

Adoption of IPM was maximum of chemical and cultural practices and
minimum of biological and mechanical practices.

The variable education, farming experience, annual income, and sources of
insecticide were positively and significantly correlated with application pattern of
insecticide at 0.01 level of probability and availability of insecticide was positively
and significantly correlated with application pattern of insecticide at 0.05 level of
probability.

In the case of adoption of IPM practices education, land holding, annual
income, credit acquisition, source of information, contact with extension agents, risk
orientation, source of insecticide, availability of insecticide and knowledge of waiting
period of insecticide were positively and significantly correlated with adoption of IPM
practices at 0.01 level of probability.

Farming experience and annual income had positive and significant
contribution towards for application pattern of insecticide at 0.01 level of probability.

In the case of adoption of IPM practices, land holding had positive and
significant contribution towards adoption of IPM practices at 0.01 level of probability
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and education, farming experience and source of insecticide had positive and
significant contribution towards adoption of IPM practices at 0.05 level of probability.

The major constraints were lacking technical knowledge of IPM practices,
Non-availability of biopesticides & traps and complex and labour intensive nature of
IPM and suggested that extension agencies should conduct regular training for IPM
practices, input should be timely available in market (bio-agents, resistance variety

and traps etc) and spurious insecticides sell should be strictly controlled.

Suggestions for future research work
On the basis of experience gained and result obtained from the investigation,
the following points are suggested for future studies:-
1. Similar studies should be conducted in large area involving more number of
vegetable crops for the generalization of results.
2. Detailed study should be conducted involving a larger number of variables on

a larger area.
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Researcher interacting with Farmer

Fig.
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Fig. : Researcher interacting with farmer at field
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