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CHAPTER I

INTRODUCTION

In developing countries, existing research systems are not always able to 

generate the technologies needed to solve the problems of resource poor farmers 

due to constraints on man power and funds. Such farmers are forced to develop 

their own technologies to suit their particular conditions. This knowledge is the 

product of centuries of trial and error, natural selection, experimentation and keen 

observation that can form farmers' knowledge- base on which Researchers and 

extension workers can plan their research and development strategy.

Research on farmers' ecological knowledge reveals that farmers are 

knowledgeable about their environment and this knowledge can be used as a 

basis for solving environmental problems. Many farmers know things that 

scientists do not and vice versa. The traditional farming systems are not static 

and are seen as source o f sound ideas, locally adapted cultivars and practices 

which could lead to sustainable use o f local resources (Reijntjes, et.al 1992).

Norman (1985) claims that understanding of farmers1 practices can help 

in designing relevant improved technologies for farmers with limited resource.

Farmers continuously conduct their own trials, partially adopt and adapt 

technologies to their specific circumstances and spread innovations through their
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networks. Their own analysis o f farming systems offer important insights, different 

from that o f scientists. Only if  we consider such innovations, we will be able to 

develop the most appropriate agricultural systems for the future.

In recent years there has been a growing scientific interest in locally 

developed farming systems and technologies. The traditional practices that rely 

on indigenous knowledge are considered for productivity, sustainability, stability 

and equitability.

The local practices of a farming population living in a specified area is 

derived from the local peoples' past farming experience, both that handed down 

from previous generations and that of present generations. Farmers' knowledge 

is the information base for a society and is dynamic. They are highly localized, 

restricted and often integrated with belief systems and cultural norms. Alcorn 

(1984) and Hunn (1985) reported that practices o f local farmers may reveal ideas 

which contain "seeds" o f adaptive value.

Moreover, as farmers' knowledge is passed on from one generation to 

another by word of mouth, unless conscious efforts are made to collect and 

document them, valuable information may be lost. Knight (1980) has called for 

the system atic documentation o f traditional farmers' knowledge into an " 

information bank" from which agronomists, extension workers and other farmers 

can draw enlightenment and insight. The existing knowledge of traditional 

agriculture should be consolidated, documented and the advantages o f these



practices should be brought to light. This study is mainly an attempt in this 

direction to systematically document those information regarding bittergourd 

cultivation.

Bittergourd is widely cultivated in South India. As a vegetable, its nutritive 

value is very important. It is a rich source of minerals and vitamins, especially 

iron, phosphorus and vitamins A and C. Fruits of bittergourd is a good remedy 

for rheumatism and worm infestation, and it is used as a tonic, stomachic, 

stimulant, laxative, alterative and as a folk remedy for Diabetes mellitus fNadkami. 

1927). The fruits contain two alkaloids also viz., momordicine and cucurbitacine 

which are responsible for the bitterness.

Hence a detailed study was conducted to. identify the practices followed 

by the bittergourd farmers' in Thiruvananthapuram district. Besides, this is the 

first systematic study ever attempted in the field. The main objectives of the 

study were as follows :

1. To identify and document the various practices as followed by the 

farmers in bittergourd cultivation.

2. To assess the knowledge about the recommended practices by the 

farmers, and its relationship with the selected characteristics o f the farmers.

3. To find out the extent o f adoption o f farmers' practices and its 

relationship with the selected characteristics o f the farmers.

4
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4. To study the techno-socio-economic aspects o f farmers' practices 

in the cultivation of bittergourd.

5. To find out the efficiency of the farmers' practices as perceived by 

the researchers, the extension personnel and the fanners.

6. To assess the ecofriendly nature of farmers' practices as perceived 

by the farmers.

7. To study the constraints faced by farmers in bittergourd cultivation.

Scope of the study

Understanding what farmers know and do can provide crop researchers 

with better insights into agriculture and the agro-ecosystem, mainly because 

farmers have always integrated environmental, social, religious, political and 

family values into agricultural production decisions. So this knowledge of farmers' 

practices is very important, for the planning of research and extension. Such 

knowledge enables researchers and extension workers to directly focus on tackling 

inappropriate practices. This has been reiterated by Subedi (1997) who observed 

that agricultural research, especially in the last o f subsistence farming should be 

based on local knowledge.

Many progressive farmers do not follow recommended practices of the 

scientists. They adopt their own local practices in the field, still getting bumper 

yield. This is an indication that these practices whether local or indigenous, could
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be better than the recommended practices. There is a criticism that agricultural 

research is not need-based. The results o f the study could be utilised for reorienting 

research priorities.

The present research study is the first of its kind in assessing scientifically 

the socio-economic and technical aspects of the farmers' practices in the cultivation 

o f bittergourd in Kerala. Hence the results o f this study would accelerate the 

technological change through reoriented research wherein eco-friendly traditional 

technology can be integrated with productive modem technology to evolve 

economically viable, socially acceptable and sustainable food production 

technology.

Limitations of the study

The present research work formed a part o f post-graduate programme 

which was a single student investigation and hence it has all the limitations of 

time, finance, mobility and other resources. Being a post-graduate research work, 

the study is confined only to Thiruvananthapuram district. Moreover, the study 

was confined to only one crop namely, bitter gourd. So it may not be possible to 

generalize the findings o f this study for the entire State. In spite o f these limitations, 

every effort was made by the researcher to carry out the study as systematic and 

objective as possible.
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Presentation of the thesis

The thesis is divided into five chapters including the present one. The 

present chapter has covered the objectives, scope and limitations o f the study.

The second chapter deals with theoretical orientation relevant to the study.

The details o f the study area, selection of respondents, procedures adopted

for developm ent o f  the indices, selection, operationalization and 

measurement o f variables, tools of data collection and statistical techniques used 

are covered in the third chapter "Methodology".

The fourth chapter deals with the results o f the study obtained and also 

discussion on the results in detail.

The fifth and final chapter presents the summary and implications o f the 

study. The references, appendices and abstract o f the thesis are given at the end.
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CHAPTER II

Theoretical Orientation
The prime focus of this chapter is to present the theoretical and empirical 

information concerning the present study. Only during the past few years, 

researchers have been paying serious attention to the need and importance of 

farmers' practices. Not many research studies on this new emerging field were 

readily available to the researchers. However, the available studies related directly 

or indirectly to the topic are reviewed and presented in this chapter under the 

following headings.

2.1 Concept o f farmers' practices

2.2 Studies on farmers' practices

2.3 Knowledge about recommended practices and its relationship with 

selected characteristics o f respondents

2.4 Extent o f adoption of farmers' practices and its relationship with 

selected characteristics o f respondent

2.5 Techno-socio-econom ic assessment o f farmers' practices as 

perceived by the farmers.
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2.6 Efficiency of farmers' practices as perceived by farmers, researchers 

and extension personnel.

2.7 Constraints faced by the farmers in bittergourd cultivation

2.8 Conceptual frame work o f the the study

2.1 Concept of farm ers' practices

Rogers (1962) opined that adoption refers to the continued use of 

the recommended practices by an individual.

Rudramoorthy (1964) pointed out that a judicious combination of 

folk knowledge and scientific knowledge will help to speed up the adoption of 

improved practices, by the farmers.

According to Gupta (1972) the concept of ‘ no tillage farming ‘ is based 

on the rational belief that if  nature can grow luxuriant vegetation such as forests 

without tillage, it should be possible for man to grow food crops without ploughing 

or at least with minimum use of the plough.

Nand and Kumar (1980) concluded that it becomes necessary that the 

scientists investigate the rationality o f each one of the technical beliefs held by 

farmers so that they can clearly accept or reject a technical belief.

Bentley (1993) suggested that scientists can learn most from farmers about 

factors in the farmers lives that are important and easy to observe.
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In an in-depth study on the agricultural practices in the hills of N epal, 

Subedi (1997) revealed that in most cases farmers' local knowledge concurred 

with formal experimental results.

Sangeetha (1997) suggested that the practices adopted by the commercial 

banana growers during the cultivation of banana included both the package of 

practices and the local or traditional or indigenous practices.

2.1.1 Meaning of farmers’ practices

Knight (1980) called for the systematic documentation of traditional 

farmers' knowledge into an 1 information bank' from which agronomists, extension 

workers and other farmers can draw enlightenment and insight.

Brosius e ta l (1986) found out a new approach to understand traditional 

knowledge Ethnoecology. This forms the basis for structuring traditional agro 

ecosystems which is modified in the form of knowledge passed from generation 

to generation.

Titilosa (1990) proposed a method to evaluate the incorporation of 

indigenous / traditional knowledge in agriculture to development projects in less 

developed countries, so that the benefit o f traditional farmers' resource 

management technique, as dictated by the environment and other social conditions 

can be harnessed and improved upon.
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Much of the traditional agricultural practices have very little o f modern 

technology per se, but they epitomise the scientific technological wisdom of 

generations after generations, and as such they have been naturalized and 

environmentalized whereas , most o f the know-how based on modem science 

and technology are sophisticated, if  not complicated (Vasu, 1994 ).

2.1.2 Importance of farmers' practices

Anonymous (1978) stated that it is important not to overlook the 

kind and extent o f local knowledge, experience, technology, skills and institutions 

which exists in any total community. Such resources can often be very valuable 

indeed.

Srivastava (1980) opined that since traditional technologies have 

undergone a selective process over centuries o f empirical testing, they are very 

likely to represent optimal solutions, but only optimal for the particular conditions, 

constraints, material and needs in response to which they are developed. The 

traditional tools and techniques should be studied systematically and organized 

effort made for improving their efficiency and productivity.

Narasimhan (1981) opined that before the problems arising from the 

modernization o f the agricultural technology be considered, the status of folk 

knowledge and practices must be evaluated, only then it can be comprehensively 

updated.
0.
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Norman (1985) in an overview of research on African farmers' practices 

and potential for change, opined that an understanding of farmers' practices can 

help in designing relevant improved technologies for limited resource farmers.

Altieri and Liebman (1986) observed that traditional crop selection, 

planting times and cultivation practices often reflect efforts to minimize insect 

damage.

Bentley (1990) synthesized some o f the seminal work that introduced 

the notion of farmers' participation into agricultural development in complex 

environment and observed : 'farmers have valuable knowledge, they undertake 

their own agricultural experimentation, and scientists should tap into this system 

to improve agrarian research and development'. -'

Vijayalekshmi (1993) suggested that knowing about and enriching 

tradition in Indian agricultural practices will help in finding ways of continuing 

with high yield farming without poisoning the soil, water and air with pesticides 

and fertilizers.

Chithiraichelvan (1994) reported that with the addition of farmers' 

indigenous/ traditional knowledge, the technologies developed get refined, the 

problems get restated and scientific solutions are evolved.

Meera (1995) opined that comprehending the science underlying 

indigenous practices would help us to understand the concepts and practices 

depicting the elements o f sustainability to integrate with the modem information
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system for efficient resource management. She identified the practice of'controlled 

application o f nutrients for reducing pests and diseases attack' as the most effective 

and scientifically rational practice in paddy cultivation and in vegetable cultivation, 

the practice, 'use o f thulsikeni in pandals to trap-and kill fruit flies'.

Altieri (1996) stated that, in this emerging conception of agricultural 

development, rural people's knowledge about plants, soils and animals gains 

unprecedented significance. He continued that scientists involved in small farm 

development must quickly systematize and incorporate farmers' knowledge, 

before this wealth o f practical knowledge, is lost for ever, given that most 

traditional farming systems are rapidly disappearing in the face of major social, 

economic and political changes occurring in developing countries.

From the above review it could be concluded that the traditional/ farmers' 

practices are important in the process o f agricultural development. Maximization 

o f production is the prime goal o f agricultural development for which new 

technologies are created by experts in the field o f agriculture. The experts may 

consider the local practices while formulating technologies for increasing 

production.

2.2 Studies on farmers' practices

Navarez et. a i  (1985) conducted a study on weed control 

by farmers’ practices. They found that the weed growth can be effectively checked 

by the farmers' practices than the recommended practices.
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Roling (1988) observed that new variety o f  tomato developed by 

'Development Foundation of Turkey' having a harvesting period of only 20 days 

was not suitable for small farmers. They need a variety with its harvesting period 

spread over a long period so that they can have fresh ones for meals and also they 

can take small quantities for local market. The variety developed is advantageous 

to only those fanners who need a quick return for their capital investment.

A survey o f Quintana and Arzadon (1989) on the use o f plant materials 

for pest control in selected areas in the Philippines revealed the existence of 

indigenous and traditional methods o f controlling pests that have evolved in 

these areas. The botanical pesticides were used mainly against rice pest.

Anabella et al (1991) were o f the opinion that localized practices are 

significant inputs to be considered in the overall understanding and development 

of vital agricultural commodities o f the less developed countries such as sweet 

potato.

Bharara (1991) described many traditional practices based on local 

evidences and empirical data regarding traditional knowledge of rainfed farming 

practices and soil water conservation in arid zohes o f Rajasthan.

Gnanadeepa (1991) has identified and categorized certain traditional 

beliefs. Some o f them may be rational and some of them have been scientifically 

proved by the scientists. For example, the traditional belief, "There will be no 

incidence of pests or diseases if neem cakes are applied" has been proved as true 

by the IRRI scientists.
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Kanagasabapathi (1991) has reported the results of a case study conducted 

on traditional practices in dryland agriculture. Many practices such as use of 

neem cake dissolved in cow's urine and use o f ash or red earth for storage of 

pulse grains were reported as effective traditional practices. Details o f practices 

with possible scientific explanations and suggestions for further development 

were also discussed.

Sanghi (1991) has illustrated a number o f traditional farm management 

practices evolved by farmers to address the problem of risk due to drought, wet 

weather, fro st,pests, disease and market rate. Attempts have also been made to 

discuss about their relevance under the changing scenario in rainfed agriculture, 

and .also to impress upon the need for blending the traditional practices of risk 

management with modem practices o f high production.

One hundred and fifteen traditional beliefs covering various agricultural 

activities in rice farming was identified by Balasubramanion (1992) from Palladam 

block o f Coimbatore district in Tamil Nadu.

Lupanga et al. (1995) conducted a study which examines ways of linking 

research, extension and fanners through a two way exchange of both Indigenous 

Technical Knowledge (ITK) and scientific knowledge in order to increase food 

production in Tanzania.

Gupta (1996) conducted a survey in 'Saurashtra' and identified the farmers' 

practices in vegetable cultivation.
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Manju (1996) reported 83 indigenous practices o f farmers in coconut 

cultivation.

Abraham and Thomas (1997) in their empirical study described the 

varieties developed by the Kerala farmers in cassava and cardamom. Ambakkadan 

variety o f cassava developed by Ambakkadan Thommy has now spread all over 

Kerala andNjallani variety of cardamom developed by Njallani Varkey is widely 

accepted as a high yielding variety and a disease-resistant one. They also reported 

that aphids in paddy are controlled with a mixture o f asafoetida and cattle urine 

or spraying a mixture o f garlic, chilli and asafoetida in water, pasting ginger and 

yam seed material with cow dung, sun dried, smoked and kept so that the seeds 

can retain the moisture for a year.

Bheemappa and Hosamani (1997) compiled the farmers' practices for 

protection o f pulse seeds from storage pests.

Manju (1997) identified 47 indigenous practices among vegetable growers 

o f Thrissur district.

Preetha (1997) identified and documented 14 indigenous rodent control 

practices which are very effective for rice cultivation.

Vivekanandan (1997) described a farmers’ practice in watermelon for its 

irrigation. Making a hole at the lower portion of a decaying fruit and keeping it 

on the root portion of the plant will irrigate it during the summer season.
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In b rie f , systematic efforts for collecting farmers' practices were taken 

in different parts of the country. Hence there is a pressing need for the systematic 

documentation of farmers' practices before being lost. So it is imperative that 

scientists and extension workers collect and document such information for the 

benefit o f researchers.

2.3 Knowledge about recommended practices and its relationship 

with selected characteristics of respondents.

2.3.1 Knowledge about recommended practices.

Faniran and Areola (1976) reported that in the field o f crop production 

and the management o f the soil, the knowledge and experience of local farmers 

are unrivalled and no alternative system of food production is found as competent 

as farmers' knowledge.

Bhaskaran (1978) observed that progressiveness o f farmers was measured 

by taking knowledge o f  improved practices as one o f  the components of 

progressivism.

Jayakrishnan (1984) revealed that paddy growers had medium level of 

knowledge o f low cost technology.

Sethy et al (1984) reported that knowledge of technology is the basis to 

adoption of high yielding rice technology for all categories o f farmers.
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Sagar (1989) reported that majority o f the respondents had medium 

knowledge about recommended practices o f paddy cultivation.

Reijntjes et al (1992) stated that indigenous knowledge is not uniformly 

spread through out a community and the individuals aptitudes for storing traditional 

knowledge and generating new knowledge differ. Each individual possesses only 

a part o f community indigenous knowledge, he observed.

According to Balasubramanion (1992) 84 per cent o f small farmers and 

all big farmers were aware o f cattle penning practices to improve soil fertility.

Based on the review o f literature and discussions with experts, 16 

independent variables were selected for the study. The independent variables 

selected were age, education, occupation, farming experience, annual income, 

area under bitter gourd cultivation, information source utilization, social 

participation, extension orientation, economic motivation, innovativeness, 

cosmopoliteness, credit orientation, risk orientation, participation in Participatory 

Technology Development (P.T.D) and perception about P.T.D.
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2.3.2 Relationship of independent variables with knowledge about

recommended practices.

SI.
No.

Author(s) who 
stated the 
relationship

Age Vs Knowledge

Year Relationship with the 
dependent variable *

1 Ahamed 1981 NS

2 Kamarudeen 1981 NS

3 Selvanayagam 1986 NS

4 Krishnamoorthy 1988 S

5 Thampan 1990 NS

6 Gnanadeepa 1991 P & S

7 Manju 1996 NS

8 Preetha 1997 NS

Education Vs Knowledge

1 Krishnamoorthy 1988 P

2 Anithakumari 1989 P & S

3 Intodia 1989 P

4 Thampan 1990 P & S

5 Gnanadeepa ' 1991 N & S

6 Gangadharan 1993 P

7 Sumathi & Annamalai 1993 s

*P-Positive

N-Negative

NS-Nonsignificant

S-Significant
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8 Babu 1995

9 Jeyasubramaniam 1996

10 Manju 1996

11 Manju 1997

12 Preetha 1997

Occupation Vs Knowledge

1 Manju 1996

2 Preetha 1997

3 Jose 1998

Farm ing experience Vs knowledge

1 Selvanayagam 1986

2 ■ Pitchai 1987

3 Gnanadeepa 1991

4 Ahiah 1993

5 Philip 1995

6 Jeyasubramaniam 1996

7 Manju 1996

8 Manju 1997

9 Preetha 1997

10 Jose 1998

A nnual Income Vs knowledge

1 Ahamed 1981

1981

P & S

P & S

P & S

N & S

N & S

NS

P & S

NS

NS

NS

P & S

NS

NS

P & S

NS '

P & S

P & S

N & S

NS

NS2 Kamarudeen



3

4

5

6

7

1

2

3

4

5

6

1

2

3

4

5

1

1

2
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Badagaonkar 1987 P & S

Jeyasubramaniam 1996 NS

Manju 1996 NS

Preetha 1997 NS

Jose 1998 NS

Area under b ittergourd cultivation Vs knowledge

Godhandapani 1984 NS

Sathesh 1990 P & S

Manju 1996 NS

Manju 1997 N & S

Preetha 1997 NS

Jose 1998 NS

Inform ation source utilization Vs knowledge

Selvanayagam 1986 NS

Gnanadeepa 1991 N & S

Gangadharan 1993 S

Manju 1996 NS

Preetha 1997 P & S

Irrigation  Index Vs knowledge

Manju 1996 NS

Social participation Vs knowledge

Kamarudeen 1981. P & S

Haraprasad 1982 P & S
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4

5

6

7

8

9

b

1

2

3

4

5

6

7

8

1

2

3

4

5
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Selvanayagam 1986 NS

Ramdass 1987 P & S

Thampan 1990 P

Gnanadeepa 1991 NS

Ganagadharan 1993 P

Manju 1996 NS

Preetha 1997 NS

Jose 1998 S

Extension O rientation Vs knowledge

Selvanayagam 1986 NS

Badagaonkar 1987 NS

Gnanadeepa 1991 NS

Gangadharan 1993 S

Manju 1996 NS

Manju 1997 P & S

Preetha 1997 NS

Jose 1998 NS

Economic motivation Vs knowledge

Jeyakrishnan 1984 P & S

Selvanayagam 1986 NS

Gopala 1991 NS

' Chaudhari & Makode 1992 P & S

Gangadharan 1993 P & S



6

7

8

9

1

2

3

4

5

6

7

8

1

2

3

4

5

6

7

8
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Manju 1996 NS

Manju 1997 N & S

Preetha 1997 NS

Jose 1998 P & S

Innovativeness Vs knowledge

Selvanayagam 

Warren 

Gangadharan 

Nirmala 

Manju 

Manju 

Preetha 

Jose

Cosmopotiteness Vs knowledge

Kamarudeen 

Viju

Selvanayagam 

Gnanadeepa 

Gangadharan 

Manju 

Preetha

1986 NS

1989 P & S

1993 P & S

1993 P & S

1996 NS

1997 N & S

1997 NS

1998

Ige

S

1981 NS

1985 P

1986 NS

1991 N & S

1993 P

1996 NS

1997 NS

1998 P & SJose



25

Risk orientation Vs knowledge

1 Jeyakrishnan 1984 P & S

2 Viju 1985 P & S

3 Selvanayagam 1986 NS

4 Ratnabai 1990 NS

5 Gnanadeepa 1991 NS

6 Gangadharan 1993 P

7 Suresh 1993 P & S

8 Manju 1996 NS

9 Preetha 1997 P & S

10 Jose 1998 P & S

2.4 Extent o f adoption of farm ers' practices and its relationship with

selected characteristics of respondents.

2.4.1 Extent of adoption of farm ers’ practices.

According to Rogers (1962) adoption refers to the continued use of the 

recommended practices by an individual. He opined that adoption process is the 

mental process through which an individual passes from first hearing about an 

innovation to its final adoption.

Bhaskaran and Praveena (1982) informed that over two third o f dry land

fanners adopted off-season tillage, soil mulching and midterm correction whereas 

only less than five per cent o f them adopted minimal irrigation techniques.
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Jeyakrishnan (1984) observed that paddy growers had medium level of 

adoption of low cost technologies.

Balasubramanion (1982) reported that summer ploughing was adopted by 

majority o f the farmers (92%) . He further found that sorghum raised as mixed 

crop with lab-lab was practised by 85 per cent o f farmers.

Ramachandran (1988) reported that summer ploughing and intercropping, 

were adopted by all the farmers while adoption level o f other technologies varied 

due to a variety o f reasons.

Deepa (1992) studied the effect of relevant traditional beliefs on the adoption 

of improved rice technologies. It was found that beliefs which have positive effect 

facilitated the adoption and the beliefs which have negative effect acted as obstacles 

in the adoption of recommended practices.

According to Babu (1995) about 24.22 per cent of the farmers were in the 

habit o f using polybags tied up on poles to ward off birds and rodents.

Manju (1996) reported that the adoption of Kumbom ( rat trap made of 

bamboo) against rodents by the coconut farmers was 45.83 per cent.

As observed by Preetha (1997), the practice of spraying a mixture of highly 

pungent pepper, garlic juice and asafoetida powder at panicle emergence and 

grain setting stages o f paddy against rice bug was adopted by 2.7.4 per cent of 

farmers.
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2.4.2 Relationship of selected characteristics of respondents with adoption 

of farm ers ' practices.

Since many research studies directly dealing with this topic have not been 

conducted, the following relationships are only indirectly related to the subject.

SI. Author(s) who Year
No. stated the

relationship

Age vs Adoption

1 Kantharaj 1980

2 Manivannan 1980

3 Vijayakumar 1983

4. Swaminathan 1986

5 Prasannan 1987

6 Adhiguru 1991

7 . Manju 1996

8 Preetha 1997

Education Vs Adoption

1 Chakravarthy 1982

2 Kappattanavar 1983

3 Vijayakumar 1983

4 Harish 1985

5 Naika 1985

1986

Relationship with the 
dependent variable

NS

NS

NS

NS

NS

NS

NS

NS

NS

P & S

P & S

NS

P & S

P & S6 Khanal
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7 Swaminathan 1986 NS

8 Manju 1996 NS

9 Preetha 1997 NS

Occupation Vs Adoption

1 Das & Sarkar 1979 P & S

2 Sornasundaram & Singh 1979 NS

3 Jeyakrishnan 1984 P & S

4 Manju 1996 NS

5. Preetha 1997 NS

Farm ing experience Vs Adoption

1 Kumbar 1983 NS

2 Jeyakrishnan 1984 P & S

3 Adhiguru 1991 N & S

4 Manju 1996 NS

5 Preetha 1997 NS

6 Sivaprasad 1997 NS

Annual Income Vs Adoption

1 Chakravarthy 1982 NS

2 Viju 1985 P

3 Badgaonkar 1987 P

4 Aziz 1988 P

5 Manju 1996 NS

6 Preetha 1997 NS
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Area under bittergourd cultivation Vs Adoption

1 Vijayakumar 1983 P

2 Prasannan 1987 P & S

3 Anithakumari 1989 NS

4 Bavalatti & Sundaraswamy 1990 P & S

5 Manju 1996 NS

6 Preetha 1997 NS

Information source utilization Vs Adoption

1 Jeyakrishnan 1984 P & S

2 Balasubramanion 1985 P & S

3 ■ Godhandapani 1984 P & S

4 Jayapalan 1985 P & S

5 Wilson & Chaturvedi 1985 P & S

6 Prasannan 1987 P & S

7 Anithakumari 1989 P & S

8 Sajeevchandran 1989 P & S

9 Manju 1996 P & S

10 Preetha 1997 P & S

Social Participation Vs Adoption

1 Kamarudeen 1981 P & S

2 Haraprasad 1982 P & S

3 Selvanayagam 1986 P & NS

4 Ramdass 1987 P & S
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5 Thampan 1990 . P

6 Gnanadeepa 1991 NS

7 Gangadharan 1993 P

8 Manju 1996 N & NS

9. Preetha 1997 N & NS

10. Jose 1998 S

Economic Motivation Vs Adoption

1 Balan 1987 P & S

2 Prasannan 1987 P & S

3 Anithakumari 1989 NS

4 Sajeevchandran 1989 P

5 Suthe et al 1991 P

6 Gangadharan 1993 N

7 Jnanadevan 1993 P

8 Meera 1995 P

9 Manju 1996 NS

10 Preetha 1997 NS

11 Sivaprasad 1997 .P

Extension orientation Vs Adoption

1 Jayaramaiah 1987 S

2 Somasekharappa

& Manimegalan 1987 NS

3 Govind 1992 P
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4 Gangadharan 1993 S

5 Jnanadevan 1993 NS

6 Manju 1996 NS

7 Preetha 1997 N & S

8 Sivaprasad 1997 NS

Innovativeness Vs Adoption

1 Anithakumari 1989 NS

2 Gangadharan 1993 S

3 Manju 1996 NS

4 Preetha 1997 NS

Cosmopoliteness Vs Adoption

1 Ahamed 1981 P

2 Kamarudeen 1981 P

3 Chakravarthy 1982 NS

4 Ferreira et al 1983 P

5 Viju 1985 P

6 Syamala 1988 NS

7 Jaleel 1992 P

8 Manju 1996 NS

9 Preetha 1997 N & S

C redit orientation Vs Adoption

1. Manjunatha 1980 P

2 Venkateswaralu & Bhalerao 1980 P
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3 Perumal & Mariappan 1982 P

4 Nandakumar 1988 NS

5 Jaleel 1992 NS

Risk orientation Vs Adoption

1 Pillai 1983 P

2 Prasannan 1987 P & N S

3 Babu 1995 N & N s

4 Manju 1996 N & NS

5 Preetha 1997 P & S

Participatory Technology Development (P.T.D) Vs Adoption

Paul (1970) concluded that farmers who participated in the Farmers' Training 

and Education programme differ significantly with regard to adoption of package 

of practices from those who have not participated.

Muthukrishnan (1981) found that majority o f the users (93.00%) of biogas 

plants had better perception and attitude towards biogas plants.

2.5 Techno-socio-economic assessment of farmers' practices as perceived 

by the farmers.

Rao (1970) concluded in his study that compatability and complexity of 

recommended farm practices were significantly related to rate o f adoption.

Rogers and Shoemaker (1971) generalized that relative advantage, 

compatibility, trialability, profitability and observability of new idea as perceived 

by members o f social system were positively related to its rate o f adoption.
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Ramamoorthy (1973) inferred that complexity o f  innovations was 

significantly related to rate of adoption.

Holloway (1977) stated that relative advantage, compatibility, complexity, 

trialability, profitability and observability o f a new idea were significantly related 

to rate of adoption.

2.6 Efficiency of farmers’ practices as perceived by the farmers, researchers 

and extension personnel.

Radhakrishnan (1969) defined efficient farmer as one who produces a unit 

o f output at low cost. But the farmer who produce only small output per unit of 

input at a low cost cannot obviously be called as an efficient farmer. This leads to 

another concept o f efficiency viz., maximum yield per unit o f input. But just as 

minimum cost with minimum yield o f output, say, per acre cannot be considered 

as efficiency, higher yield accompanied by high cost o f production cannot also 

be termed as efficiency.

Variation in the perception of various indigenous farm practice attributes 

by small, medium and big farmers were studied by Chakravarthy (1982).

Chithiraichelvan and Raman (1991) stated that despite advances in dry 

farming research the rainfed farmers depend more in traditional practices involving 

less cost, having ecological and farming system adaptability and providing more 

or less stable productivity under aberrant weather conditions to contain the risk.

Manju (1996) reported that 60.00 per cent of the research workers perceived 

the indigenous practices as low in terms of efficiency.
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Sandhya (1992) observed that perishability, bulkiness and seasonality in 

production were some of the difficulties in the marketing of vegetables.

Meera (1995) reported that the major constraint in the adoption of plant 

protection technology was the difficulty in finding the dosage of chemicals and 

difficulty in the selection of alternative chemicals.

Manju (1996) identified inadequate irrigation facilities as a constraint to 

the farmers' practice of transplanting the coconut seeding in Bharani day of 

Kumbhom.

Consumption of large amount of time and labour are some of the major 

constraints reported by Preetha (1997) in using 'chakram' to dewater the rice fields. 

2.8 Conceptual fram e w ork of the study

The main objective o f the conceptual frame work being developed in this 

study is to provide an abstract view o f the respondents' knowledge and extent of 

adoption o f farmers' practices and their interaction with personal, socio-economic 

and psychological characteristics. The frame work is expected to facilitate 

theoretical and empirical analysis of the knowledge and extent o f adoption of 

the respondents ( Fig.l.).

It is an accepted fact that knowledge and extent of adoption are influenced 

by personal, socio-economic and psychological characteristics o f the respondents. 

These factors are intricately associated with each other and hence, a wholistic 

view of all these contributing factors only would give a clear picture o f the 

dependent variables viz. knowledge and extent of adoption.
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Fig. 1. Conceptual model o f the study.
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CHAPTER-111

METHODOLOGY
The methodology followed in the study is presented under the following

heads.

3.1 Research design

3.2 Locale o f the study

3.3 Selection of sample

3.4 Operationalization and measurement o f variables included in the study

3.5 Methods used for data collection

3.6 Statistical tools used for the study

3.1 Research design

This study was conducted adopting an ex-post-facto research design. 

Ex-post-facto research is systematic empirical enquiry in which the scientists do 

not have direct control over the independent variables because their manifestations 

have already occurred or because they are inherently not manipulatable (Kerlinger, 

1964).

Inferences about relations among variables are made without direct 

intervention, from concomitant variation of independent and dependent variables. 

In this research study since the manifestation o f the independent variables had
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already occurred and there was no scope for manipulation of any variable, ex­

post facto research design was resorted to.
$

3.2 Locale of the study

The study was conducted in Thiruvananthapuram district o f Kerala. 

Thiruvananthapuram district was selected as the locale of the study for the 

following reasons .

1. Thiruvananthapuram district is one among the top districts with maximum 

area under bittergourd (Area-5950  hectares, source : Directorate of Agriculture; 

Vegetable cell 1999).

2. There are traditional farmers and pockets of potential bittergourd cultivation 

in the district.

3. Research oriented cultivation is done in Thiruvananthapuram district.

4 Many progressive farmers o f Thiruvananthapuram  have received 

"Harithamithra,, awards.

5. Many fanners ofThiruvananthapuram district received training from Kerala 

Horticulture Development Programme (KHDP).

6. It is one of the best working area of KHDP.

7. KHDP is conducting participatory training approach (PTD) experiments in 

this distinct.

8. The produce especially bittergourd fetch high price in the export markets 

according to marketing agencies.

9. It is convenient for data collection considering the proximity of the area to 

the researcher.
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Kalliyoor Panchayat in Thiruvananthapuram district was selected as this is 

one of the best area in the cultivation of bittergourd (Gross area- 985 hectares, 

source: KHDP 1999). Map showing the area o f the study is presented in Fig.2. 

This area was selected on the basis of rating by a panel o f researchers, including 

the scientists o f Kerala Agricultural University (KAU), technical officer and 

technical assistants of KHDP, agriculture officer o f the Kalliyoor Krishi Bhavan, 

extension personnel and people's representatives in the district.

3.3 Selection of sample

Two sets o f respondents were selected for the study.

1. Practising farmers

2. Extension workers and agricultural scientists working on bittergourd 

Since the research programme was of exploratory and exhaustive nature

involving non-participant observation for data gathering, only an appropriate 

sample size of farmers cultivating bittergourd were included as the respondents 

of the first category depending on the quantity o f information to be generated 

and the logistics. Accordingly 40 farmers were included in the sample. For this 

the researcher contacted the agricultural officer.of the Kalliyoor Krishi Bhavan 

and got the list o f 80 bitter gourd growers who belonged to two Haritha sangams 

namely Sasthankovilnada and Erayankode. From this, selected 40 farmers who 

had comparitively maximum area and production by discussing with the technical 

officer, technical assistants of KHDP, agriculture officer, agriculture assistants 

of the Krishi Bhavan, members of the Haritha sangams, peoples’ representatives 

and progressive farmers. Only 40 farmers were selected because the technique
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Fig. 2 : Map showing the location of the study in Thiruvananthapuram District.
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used for the study is non-participant observation technique. This involved frequent 

visiting to the farmers' field, observed the pratices they did in their field and 

without their knowledge the information was-recorded and collected. For a 

systematic and scientific study using this non-participant observation technique, 

the sample size should be concised.

In the second category 25 extension officials and 25 agriculture scientists 

were included. 25 extension officials included technical officer, technical assistant 

o f KHDP, agriculture officer and agriculture assistants of various Krishi Bhavans 

in Thiruvananthapuram district.

Twenty five agriculture scientists included the reseachers who are directly 

related to bittergourd research and extension of various colleges o f Kerala 

Agricultural University (KAU) i.e., Collge o f Agriculture, Yellayani and College 

of Horticulture, Vellanikara.

3.4 Operationalisation and measurement of variables included in the study.

3.4.1 Operationalisation and measurement of dependent variables.

1. Knowledge about recommended practices

This variable refers to the extent o f information possessed by the respondents 

on recommended practices.

Shankariah and Singh (1967) in a study on the predictive analysis o f factors 

related with the knowledge o f improved practices o f vegetable cultivation, 

developed a schedule to test the knowledge of improved methods based on the

teacher made tests.

The variable was measured using teacher made test developed for the study.
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Method of scoring

Twelve recommended practices were included in the final schedule for 

measuring the knowledge. Each respondent was given one score for the practice 

which is known to him/her and zero score for the practice which is unknown to 

him/her. The total knowledge score for each respondent was calculated by 

summing up the scores given for each practice. Thus the maximum knowledge 

score that could be obtained by a respondent was 12 and the minimum zero.

2. Extent of adoption of farmers' practices.

Extent o f adoption is the degree to which a farmer has actually adopted a 

practice.

The index developed by Manju (1996) was used in this study. As little 

study on this aspect o f farmers’ practices have been carried out so far, there were 

no criteria for ranking them. So the selection of practices for calculating the 

adoption index was a bit difficult. The only alternative that could be used was to 

approach the scientists who are working on bittergourd to suggest from the list, 

the practices which they thought to have some rationale.

Thus, the list of practices was administered to a group of scientists working 

on bittergourd and requested them to suggest the practices which they thought as 

important or worth studying. Thus, the practices were ranked in the order o f their 

importance and twenty five practices were selected to be included in the final 

interview schedule for measuring the adoption index. These practices were ranked 

and given weightages within the subheadings o f each cultivation practice.
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In the present study, adoption index was calculated as given below : 

k
XWi

A I = - x -!=2— x L  x A; x 100c n 1 16 SWi
i=l

where

AI = Adoption index

S = Number o f subheadings
k
I  Wj = Sum 0f  the weightages o f the adopted practices where k is 

the number o f adopted practices by each farmer.
n
ZWj = Total weightage of all the practices where n is the number 

of total practices.

Lf = Proportion o f years since the respondent is following the iIh

practice (value ranging from zero to one with 15 years as the limit.)

A. = Proportion of area in which the respondent is following the

ilh practice (0-1).

3.4.2 Operationalization and m easurem ent of independent variables

1. Age

Age was operationalized as the number o f years the respondent had 

completed at the time of investigation since his or her birth. (Manju, 1996).

2. Education

It was operationalized as the extent o f informal and formal learning acquired 

by the farmer. The scoring procedure used .by Preetha (1997) was used.
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The different educational levels o f the respondents were scored as follows :

Level o f education Score

Illiterate 0

Primary 1

Secondary 2

Collegiate 3

3. Main occupation

The professional status o f agriculture for a farmer respondent was measured 

by this variable. It refers to whether agriculture was the respondent's chief 

occupation or not. Scoring procedure followed by Manju (1996) was used. 

Scoring procedure was as follows :

Farming as primary occupation 2 

Farming as secondary occupation 1

4. Farm ing experience

Farming experience was operationalized as the experience of the farmer 

in bittergourd cultivation which is expressed in terms of number o f years. The 

variable was quantified by asking the respondents to indicate the number o f years 

he has been practising bittergourd cultivation. The procedure used by Manju (1996) 

was followed.

5. Annual income

Annual income was operationally defined as the total earning of the farmer 

and the members of the family in an year from the farm and other sources in 

rupees. The procedure developed by Preetha (1997) was adopted, in this study.
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6. Area under bittergourd cultivation

It was operationalised as the area under bittergourd measured in acres.

7. Information source utilization

This referred to an individual's contact with various sources o f information

i.e., one's exposure to various sources o f information and not influence or 

internalization o f the message from these sources. Scoring procedure developed 

by Manju (1996) was used in the study.

Scores o f 0,1 and 2 were given for responses never, occasionally and 

regularly respectively for each information source.

8. Irrigation Index

The extent to which the crop is being irrigated was measured by this 

variable.

The scoring procedure developed by Geethakutty (1993) was used with 

slight modification. Two dimensions, viz. availability of irrigation water and area 

covered under irrigation were considered for the purpose. The scores for these 

two dimensions were given as follows.

1. Availability o f irrigation water.

Throughout the year 2

Partial availability 1 ■ ‘

Never 0

2. Area irrigated

75% and above 4
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Between 74.99 and 50.00% 3

Between 49.99 and 25.00% 2

Below 25% 1

The scores obtained by a farmer for the availability o f irrigation water and 

area under irrigation were multiplied to get the irrigation index.

9. Social Participation

It was operationally defined as the degree of involvement o f respondent in 

formal and informal social organizations either as member or as office bearer 

which also included their degree of participation in organizational activities. 

The scale used by Subramanion (1986) was followed with necessary modification 

to suit the present study.

The scoring procedure is given below :

1. Membership in organization

No membership in any organization 0 .

Membership in each organization 1

Office bearer in each organization 2

2. Frequency o f attending meetings

Never attending any meeting 0

Occasionally attending a few 1

Regularly attending all meetings 2

To obtain the final score o f the respondent, the scores given as the member or 

office bearer were multiplied with scores given for attendance in the activities 

and added up for all the organizations.
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10. Extension orientation

Extension orientation refers to the extent o f contact a farmer had with different 

extension agencies and also his participation in various extension activities or 

programmes like meetings, seminars etc. organized by these agencies.

Bhaskaran (1979) measured extension orientation taking into account both 

extension contact and extension participation and the scoring pattern developed 

by him was adopted. Here the response for contact o f a farmer with different 

extension personnel were measured as follows :

Response Score

Often 2

Frequently 1

Never 0 •'

The total score was obtained by adding up all the scores for different extension 

activities.

The extension participation was measured by summing up the scores obtained by 

a farmer for his participation in various extension activities. The scores were 

assigned to the respondent as follows :

Response Score

Whenever conducted 2

Sometimes 1

Never 0

The total score was obtained by adding up the scores for all extension activities. 

The score for extension orientation for a respondent was arrived at by adding up 

the scores for extension contact and extension participation.
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11. Economic Motivation :

It was operationalised as the drive o f the respondent for occupational sources 

in terms o f profit making and the relative value placed on economic ends.

This was measured using Supe's scale (1969) with modification in the scoring 

procedure. Instead o f a 5 point continuum of response as developed by Supe, a 

dichotomy of'yes' or 'no' response pattern was used as done by Prasad (1983). 

The scale consisted of 6 statements o f which 5 statements were positive, while 

the last one was negative. A score o f one was assigned for the 'yes' response and 

'zero’ score for the no response in the case of positive statement. The scoring 

pattern was reversed in the case o f negative statement. The score obtained on 

each statement was summated to obtain the total score of a respondent on this 

variable. The maximum score that could be obtained by a respondent was six and 

minimum zero.

12. Innovativeness

This was operationalised as the degree to which the respondent was relatively 

earlier in adopting new ideas. The procedure followed by Singh and Choudhary 

(1977) and adopted by Selvanayagam  (1986) was used to m easure the 

innovativeness of a farmer. In this procedure a question was asked as to when the 

farmer would like to adopt an improved practice in farming.
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The responses were scored as follows : 

Response

1. As soon as it is brought to my knowledge

Score

3

2. After I have seen other farmers tried successfully in the farm 2

13. Cosmopoliteness.

Rogers (1962) defined cosmopoliteness as the degree to which an individual's 

orientation is external to a particular social system.

In this study cosmopoliteness is operationally defined as the tendency of the 

farmers to be in contact with outside world based on the belief that all the needs 

of an individual cannot be satisfied within his own community. The variable was 

measured by using the scale developed by Desai (1981). The two dimensions of 

the variables are :

a) The frequency of visits to the nearest town in a month.

b) The purpose of visit to the town in a month.

The scoring pattern was as follows :

a) Frequency of visits to the nearest town

i) twice or more a week 5

ii) once a week 4

iii) once a fortnight 3

iv) once a month 2

v) very rarely 1

3. I prefer to wait and take my own time

vi) 0 •never
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b) Purpose o f visit to the town

i)

H)

iii)

iv)

v)

vi)

all visits relating to agriculture 5 

some relating to agriculture 4 

personal or domestic matter 3

any other purpose 1

entertainment

no response

2

0 •

The total score for each respondent was found out by adding the scores of the 

above two dimensions o f cosmopoliteness.

14) Credit orientation

This referred to the favourable and positive attitude of a bittergourd grower 

towards obtaining credit from institutional sources.

The procedure developed by Beal and Sibley (1967) was adopted in the 

present study to measure the variable, credit orientation with slight modification 

in score assigned. The scores given to the responses along with the set of questions 

are described below.

Questions/statements Responses Score

Do you think, a farmer like you No 1

should borrow more for agricultural purpose ? Yes 2

In your opinion, how difficult is to secure Very difficult 1

credit for agricultural purpose Difficult 2

How a farmer is treated when he

Easy

Very badly

3
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goes to secure credit Badly 2

Fairly 3

Very fairly 4

There is nothing wrong in taking Strongly disagree 1

credit from institutional sources Disagree 2

Undecided 3

Strongly agree 4

Did you take credit in No 1

the last two years for cultivation Yes 2

The total score obtained by each respondent was considered as the score on 

credit orientation. The categorization of the respondent was done based on the 

following pattern.

Category Score range

Low 5 - 9

Medium 1 0 - 1 3

High 1 4 - 1 7

15. R isk O rientation

Risk orientation was operationalized as the degree to which the respondent 

is oriented towards the risk and uncertainity and he exhibits courage to face 

problems o f risk.

The scale developed by Supe (1969) was used to measure risk orientation of 

the respondent.
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The scale consisted of six statements o f which two were negative. The 

respondents were rated on a five point continuum with scores 4, 3, 2,1 and 0 for 

their responses, strongly agree, agree, undecided, disagree and strongly disagree 

respectively. The scores obtained on each statement were cumulated to obtain 

the total score. Thus the maximum score that could be obtained for a respondent 

was 24 and the minimum 0.

16. Participation in Participatory Technology Development (P.T.D)

P.T.D. was operationlized as the process o f combining the indigenous 

knowledge and research capacities o f the local farming communities with that of 

research and development institutions in an interactive way, in order to identify, 

generate, test and apply new techniques and practices and to strengthen the existing 

experimental and technology management capacities of the farmers. Also referred 

to as People Centered Technology Development.

Participation in P.T.D was operationalized as the involvement o f the farmers 

in the developm ental activities carried out through the various package 

programmes. As little study on this aspect have been carried out so far, there 

were no criteria for measuring the participation in P.T.D. So it was necessary to 

develop criteria to measure the participation in P.T.D. The scale consisted of five 

programmes o f P.T.D. on bittergourd cultivation in that area. A score of'one' 

was assigned for the ’yes' response and ’O' score for the 'No' response. The score 

obtained on each were added to obtain the total score o f a respondent. The 

maximum score that could be obtained by a respondent was five and minimum

zero.
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17. Perception about P.T.D.

Perception was operationally defined as a dynamic phenomenon which 

involves not only perceiving stimuli but also interpreting and describing these 

stimuli in terms of what are meaningful to the individual. This was measured by 

the scale developed for the study. The scale consisted of six statements of which 

only one was positive, rest were negative. A score o f T' was assigned for the ' 

Agree1 response and 'O' score for 'disagree' response in the case o f positive 

statement. The scoring procedure was reversed in the case o f the negative 

statement. The scores obtained on each statement were cumulated to obtain the 

total score o f the respondent on this variable.

3.4.3 Operational definition of the techno- socio- economic assessment of 

farmers' practices

Techno- socio- economic assessment was defined as the meaningful sensation 

of the respondent about the worth or value of the farmers' practices in terms of 

the dimensions, simplicity, profitability, input availability, labour utilization, 

relative advantage, compatability, complexity, trialablity and observability as 

perceived by the farmers.

Relative advantage is the degree to which a practice is perceived as being 

better than the idea supersedes.

Compatability is the degree to which a practice is perceived as being 

consistent with the existing values, past experience and needs of potential adopters.

Complexity is the degree to which a practice is difficult to understand and

use.
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Trialability is the degree to which a practice may be experimented with 

on a limited basis.

Observability is the degree to which the results o f a practice are visible to

others.

Simplicity is a degree to which a practice is perceived to be easier in 

adoption.

Profitability is the degree to which a practice is perceived to give better

yield.

Labour utilization is the degree to which a practice is perceived to employ 

more family labour than hired labour.

Input avilability is the ease and ready availability o f inputs required for a 

practice as perceived by the farmer.

For this, technical, social and economic indices were developed using matrix 

ranking. List o f 25 practices were administered to the farmers. They were asked 

to suggest their responses on a four point continuum. Scores o f 1,2,3 and 4 were 

given to the responses, 'extremely not technical',' not technical1, Technical' and 

'extremely technical' respectively. The score o f each practice was worked out by 

adding the weightages o f responce of each respondent and mean score was 

computed and ranked.

Same procedure was used to get the social and economic indices.

All the three indices(viz. technical, social and economic) were cumulated to 

get the techno-socio-economic index and ranked.
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3.4.4 Operational definition and measurement of efficiency of farmers' 

practices as perceived by farmers, researchers and extension personnel.

Efficiency o f farmers' practice was defined as the degree to which a practice 

can yield maximum output per unit o f input.

List o f 40 collected practices were administered to a group of scientists 

working on bittergourd and requested them to suggest few practices which they 

thought as important based on the rationality. Thus 25 practices were suggested 

by them.

The farmer respondents were asked to give their responses for efficiency 

towards the 25 selected farmers' practices.

Score o f 1, 2, 3 and 4 were given to the responses 1 extremely not efficient1, 

'Not efficient' , 'efficient' and extremely efficient' respectively. The efficiency 

score of each practice was worked out by adding the weightages of responce of 

each respondent and mean score was computed and ranked. The efficiency of 

the selected farmers' practices as perceived by the researchers and the extension 

personnel was measured using the same procedure.

3.4.5 Eco-friendliness as perceived by the farmers

It was the degree to which a practice is perceived as profitable to the 

practitioner, conserve natural resource base and provide healthy and safe 

environment in the long run. List of 25 practices were administered to the farmers. 

They were asked to suggest their responses on a four point continuum. Scores of 

1,2,3 and 4 were given to the responses 'extremely not ecofriendly' , ' not 

ecoffiendly ' , '  ecofriendly' and ' extremely ecofriendly' respectively. The score
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of each practice was worked out by adding the weightages o f responce of each 

respondent and mean score was computed and ranked..

3.4.6. Constraints faced by the farmers in bittergourd cultivation.

In the present study , the constraints in the bittergourd cultivation as 

experienced by the farmers were identified by following the method adopted by 

Meera (1995) . A list of constraints collected through review o f literature, 

discussion, experience of the researcher and pilot study were given and the 

respondents were asked to indicate whether they were experiencing the constraints 

or not in the cultivation of bittergourd. The frequency of responses for each of the 

constraint was found separately and ranked.

3.5 Methods used for data collection

The data pertaining to the present study were collected in two stages.

Stage I : The first stage was meant for the collection of data pertaining to the first 

objective of the study i.e., the identification of farmers' practices in the cultivation 

of bittergourd in the district.

For this purpose, 40 well experienced bittergourd growers were selected. 

Non-participant observation technique was used for collecting information 

regarding the farmers' practices in bittergourd cultivation. Non participant 

observation technique involves frequent visits to the farmers' field from planting 

till harvesting for collecting and recording information. With these information 

the list o f all the farmers' practices followed and being followed by farmers in 

the district was prepared. A total o f 40 practices or beliefs in adoption were 

identified and tested. Structured and pre-tested interview schedules were used for
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collection o f data about the profile characteristics of the farmers.

Stage II : A pretested structured interview schedule was prepared for farmers, 

extension workers and for scientists for collecting the needed data. The interview 

schedule was prepared after discussing with a group of experts and necessary 

modifications were made. The data were collected through personal interview by 

the researcher using the final interview schedule.

3.6 Statistical tools used for the study.

The following statistical techniques were used in the analysis o f the data. 

C orrelation analysis

Correlation coefficient is a measure o f the association between two 

variables. The Correlation coefficient was worked out to measure the relationship 

between two dependent variables (viz. the knowledge and extent of adoption) 

and the different personal, socio-economic and psychological variables.

In order to test the significance of the observed correlation coefficient, the student's 

t test at (n-2) degrees o f freedom was used.

M ultiple linear regression analysis (MLR)

Multiple linear regression analysis was done to find out the relative 

contribution o f each of the significant personal, socio-economic and psychological 

variables to the knowledge on and extent o f adoption of the identified farmers' 

practices.

This gives the percentage of variation that a set o f independent variables 

jointly explain in each of the dependent variable. The high R2 values- and the
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significant F values suggest the desirability o f the regression analysis in predicting 

the dependent variable.

Besides, mean, standard deviation, and simple percentage analysis were 

also carried out for simple categorizations.

The statistical analysis were done using the computer facility available at 

the Department o f Agricultural Statistics, College of Agriculture, Thrissur.
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CHAPTER IV

RESULTS AND DISCUSSION

This chapter deals with the results obtained in this study and the discussion 

based on the results. Keeping the objectives in view, the findings as well as the 

discussion on them are presented in the following sequence.

4.1 Identification of farmers' practices in the cultivation ofbittergourd.

4.2 Distribution of respondents based on their personal, socio-economic 

characteristics.

4.3 Knowledge o f the farmers', about recommended practices in bittergourd 

cultivation and its relationship with the selected characteristics of the farmers.

4.4 Extent o f adoption of farmers' practices and its relationship with the selected 

characteristics o f the farmers.

4.5 Techno-socio-economic assessment of farmers' practices in bittergourd.

4.6 Efficiency of farmers' practices as perceived by the farmers, researchers 

and extension personnel.

4.7 Ecofriendliness o f farmers' practices as perceived by the farmers.

4.8 Constraints faced by the farmers in bittergourd cultivation.

4.9 Empirical models o f the study.
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4.1 Identification of farmers’ practices in the cultivation of bittergourd

The farmers’ practices and beliefs identified in the investigation are 

categorized under seven subheadings.

The description of the identified farmers' practices and opinions of subject 

matter specialists about these practices are discussed below.

CATEGORY I SELECTION OF VARIETY

1. Use of Preethi variety of bittergourd.

Most o f the farmers use Preethi or MC-84 variety o f bittergourd. According 

to farmers, it is having high marketing quality. The reasons they suggested were 

of the medium long fruits , good transport quality, tolerant to fruit fly which is 

one of the major pests affecting bittergourd in the study area and a duration of 

4-5 months.

Scientists also agreed with this and observed this as a rational practice. 

CATEGORY II PROCESSING OF SEEDS

1. Preservation of seeds with poultry manure.

2. Preservation of seeds in the hearth of home kitchens.

In rural areas, the farmers preserve the seeds by covering with a paste of 

cowdung or poultry manure, then fixed on the wall o f the kitchen over hearth. 

The manure and seeds get dried gradually. This is an old practice and is intended 

for protecting the seeds from insect attack and to improve the viability o f seeds. 

Seeds absorb the available potassium and nitrogen from the manure. This acts as 

a booster dose for the seeds.

Experts suggest that this practice is worth studying.
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3. Storing seeds in hollow bamboo stem or empty coconut shell

This traditional way of storing seeds protects the seeds against the attack 

of rats as well as storage pests. However, scientists could not find any rationality 

behind such practices and beliefs.

4. Soaking seeds in water for 24hrs.

Before planting, seeds are soaked in water for 24 hrs, then wrapped in a 

cloth to drain the remaining water.

Water is the most important requirement for germination. In course of 

time, moisture content of seed reduces. So the moisture requirement of seeds is 

high and takes much time to absorb water. Imbibition of water activates the 

metabolic processes of the seeds and renews them.

According to experts, this practice can be rational.

CATEGORY III LAND PREPARATION

1. Burning of dry leaves and twigs

Three days before planting, land is prepared by digging at a depth of 45cm. 

Pits will be at a diameter o f 50-60 cm and the spacing followed is 2m x 2 m. This 

is the recommended practice. After that farmers bum the dry leaves and twigs 

within it.

This serves two purposes according to the farmers 1) field sanitation 

2) improving soil fertility because of ash obtained.

Burning previous crop stubbles is a rational practice as perceived by 

scientists due to the following reasons a) it increases soil K and b) destroys the 

resting stages o f many insects and pathogens.
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2. Land kept as such for 3 days.

After the land preparation, it is kept as such for 3 days for the destruction 

of weeds and pests.

Researchers have pointed out that this practice can be rationale only if  it is 

practised during summer season for about a week. Thus it helps in 1) moisture 

conservation 2) weed growth can be eliminated 3) resting stages of insects and 

pathogens get destroyed when exposed to sunlight 4) it pulverizes the soil and 

increases the soil depth.

3. Liming

At the time of first digging, liming is done at a rate of 3 kg/cent.

Farmers consider liming as the panacea to all crop diseases..

Liming acts as a soil am iliorent. Liming to some extent resists fungal diseases. 

This increases the soil Ph and controls the growth of fungi because most of the 

fungi prefer low PH. However, though a rational practice, its effectiveness is 

doubtful.

4. Application of Fytolan

At the time of land preparation, Fytolan at the rate o f lOOg per 40 litres of 

water is made out and 1 litre mug per pit is applied.

According to farmers, this will protect the crop from rotting diseases and

pests.

Fytolan is used instead of bordeaux mixture. Though it is available in 

ready to use form, it is not as much efficient as bordeaux mixture. So scientists
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could not find any rationality behind such practices and beliefs.

5. Land preparation at a depth of 25-30 cm.

During the first season, the land is prepared to a depth of 45 cm which is 

the recommended practice. Some farmers, during the second season, prepare the 

land to a depth of 25-30 cm. They believed that the soil was already loosened by 

the first land preparation and consider this as a cost effective and labour saving 

method.

Some researchers also agreed with this and hence it possesses scientific 

rationality.

CATEGORY IV APPLICATION OF MANURES AND FERTILIZERS

1. Fertilizers and manures are applied only one week after planting.

A very few farmers believe that at the initial stage, the roots o f the seedlings 

will not be healthy and if  fertilizers and manures are applied, it will be subjected 

to rotting. However, no reports have been published about this.

2. Application of neem cake

After the land preparation, neem cake at a rate o f 100 g per pit is applied. 

As a soil amendment, the farmers incorporate a basal dose of neem cake. According 

to farmers, application of neem cake considerably reduces pests and diseases in 

bittergourd and also supplements nutrients.

Neem cake serves both as a fertilizer and plant protectant against pests 

and diseases as reported by Vivekanandan (1994).

*Neem cake contains 5.2 per cent nitrogen, 10 per cent phosphoric acid 

and 1.4 per cent potassium. 11 kg of neem cake gives the effect o f 1 kg of urea or

2.2 kg o f ammonium sulphate.
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*Neem cake contains many alkaloids, the most im portant being 

azadirachtin. When neem cake is applied as fertilizer, this alkaloid protects the 

plant.

* Azadirachtin repels some of the pests.

*The activity of azadirachtin and other alkaloids persists in the field upto 

one month.

*Neem cake, besides acting as an organic manure, also increases the 

desirable micro organisms which suppress the harmful micro organisms and 

nematodes causing diseases (Jyothimani,1994).

3. Basal application of poultry manure, cowdung and ash.

4. Split application of organic manures and ground nut cake.

5. Green leaf manuring

Though these are traditional practices, now they are considered as part of 

scientific methods of farming. The importance of cowdung, poultry manure, ash 

and groundnut cake as manure needs no emphasis.

Green leaf manuring with thick leaves like that of mango, jack, cashew 

etc. are more preferred, since its residual effect lasts longer.

CATEGORY V PLANTING

1. Spacing followed is 2.5 x 2.5 m.

The recommended spacing of bittergourd is 2 x 2 m. .Some farmers 

followed 2.5 x 2.5 m spacing instead of the recommended spacing. The major
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reason for adopting this practice was that they could accommodate more number 

of plants per pit.

This practice is not studied scientifically.

2. Seed rate  is 5-6 kg/ha.

This is a recommended practice.

3. Sowing of seeds

Well rotten FYM and fertilizers are mixed with top soil in the pit and 

seeds are sown at a rate of 4-5 numbers/pit.

The farmers opined that this practice help in covering seeds and protects 

them from direct sunlight and prevents both drying of seeds and drying of emerging 

seedlings. Moreover, the loosened soil even gives a dust mulch effect. It is a 

recommended practice.

4. Application of sand on basins

Sand is applied on basins ofbittergourd plants, 15 days after sowing. The 

purpose is to maintain enough soil moisture for germinating seeds.

5. Planting done in such a way so that seedling face the eastern side. 

Only very few farmers adopt this practice. They believe that if the seedlings

face the eastern side, they will get maximum sun light.

6. Seedling planted opposite to wind direction.

In order to resist strong winds, seedlings are planted opposite to wind 

direction.

This is practised to avoid lodging of seedlings.
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CATEGORY VI TRAILING

1. Trailing using jute

The farmers fix a peg in the pit and a jute is tied from the pandal to the peg 

for trailing. This is a cost saving method.

2. Trailing using long sticks

A long stick is fixed in the pit, through which plant directly trails to the 

pandal. Though this practice is little bit costly, the plants can resist strong wind 

and hence they will be healthy.

CATEGORY VII PLANT PROTECTION AND AFTER CARE

1. Spraying neem oil-garlic emulsion

60 g o f bar soap is diluted in 1/2 litre o f water to get soap solution. This 

soap solution is added to one litre neem oil under violent agitation. This is diluted 

in 60 litres o f water. To this spray solution thus obtained, well crushed garlic is 

added at the rate o f 20g per litre of spray solution. This spray solution is applied 

as fine spray on the lower surface of the leaves against jassids and aphids.

Neem oil possesses a strong insect repellant action . The antifeedant and 

repellent action o f neem oil compels the pests to move about, facilitating the 

entry o f insecticide through contact action.

Another insect repellent property may be the effect o f pungent principle 

like alien in garlic.

2. Spraying neem oil emulsion on bittergourd plants

One litre o f neem oil and 60g of bar soap are the ingredients o f neem oil 

emulsion. Bar soap is diluted in 1/2 litre of water and is mixed with neem oil
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under violent agitation. The emulsion thus obtained is diluted with 40 times of 

water. This is applied on both surfaces of leaves as a fine spray against white 

flies and aphids.

Management of mosaic is also possible through this practice as white flies 

and aphids are identified as the vectors o f Mosaic virus.

3. Application of cow’s urine-kanthari mulagu extract

A mixture of cow's urine (One litre per ten litre o f water) and lOg of 

Capsicum frutescens (Kanthari mulagu) extract is used against pumpkin caterpillar 

(Marsaronia indica) affecting bittergourd.

The purpose is to control insect attack with the insecticidal property of 

kanthari mulagu plant. These insect repellent property may be the effect of capsicin 

in chillies.

Most o f the farmers did not follow the practice in fear o f the burning 

sensation caused on the body in contact with kanthari mulagu.

Scientists advised to spray this mixture early in the morning because the 

atmosphere will be free from breeze and heat.

4. Sprinkling cows’ urine on bittergourd leaves

A preparation of four litres o f cows' urine in about 10 litres o f water is 

prepared and sprinkled or sprayed over bittergourd plants. This is used for 

controlling sucking pests,

5. Application of bird pepper extract on bittergourd plants.

Extract o f whole bird pepper plant locally known as 'Kanthari'is diluted 

with water and then mixed with soap solution, and using tied bundle of coconut
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leaves, the solution is sprinkled over bittergourd plants. The purpose is to control 

insect attack with the insecticidal property o f kanthari plant.

6. Spraying starch solution-jaggery mixture over bittergourd plants.

lOg of one or two days old starch water and well powdered jaggery are taken 

in a coconut shell and was poisoned with 0.5g of furudan. This is used against 

fruit flies.

This practice was pointed out by researchers as extremely rational.

7. Spraying malathion-jaggery suspension.

It is a recommended technique used against fruit flies. Malathion 0.2% 

suspension containing sugar or jaggery 1 Og per litre is sprayed as coarse droplets 

on the ventral surface of leaves after fruit set initiation.

8. Banana fruit trap

The farmers and the researchers experienced that banana fruit trap is an 

insurance against the attack of fruit flies. The fruit flies mainly affect fruits of 

bittergourd resulting in small size o f the fruit and cause great loss to the farmer.

The trap can be made by cutting an unpeeled palayamkodan fruit into 

three or four pieces according to size. One o f the cut surface of the fruit is 

impregnated with 0.5g of carbofiiran granules. Then this is placed in a coconut 

shell which should be hung within the pandal, so that the portion with carbofiiran 

faces upwards.

9. Ocimum trap against fruit flies

This practice is followed by most o f the traditional as well as modem 

farmers as a mechanical control against fruit flies.
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A handful o f ocimum leaves,about 30g leaves is well crushed and the leaf 

extract with crushed leaf is taken in a coconut shell. About 50ml of water is 

added to this. Then this extract is mixed with lOg of well powdered jaggery, then 

poisoned with 0.5g o f carbofuran.

This practice is very much rational as per the opinion of the scientists. The 

researchers suggest that to have better results, the two traps viz. banana fruit trap 

and ocimum trap should be suspended alternatively in the pandal at the rate of 

one trap for four pits.

10. Sprinkling extract of leaves of Ocimum sanctum

The extract of leaves of ocimum locally known .as 'Thulasi' is sprinkled 

around the bittergourd plants. This will keep away many harmful insects from 

attacking the crop.

11. K iriyathu leaf-garlic extract

This is a widely accepted and adopted practice. The preparation of the 

mixture is as follows. The ingredients required are one litre o f kiriyathu 

(Andrographis paniculatum) leaf extract, 60g of bar soap and 500 litres o f water. 

The soap solution is then added to the leaf extract and the mixture is diluted with 

500 litres o f water to get the spray solution. To this well crushed garlic is added at 

the rate o f 20g per spray solution. This is filtered and applied as fine spray to get 

full coverage on both the surface of the leaves to serve as repellent.

The farmers believe that the peculiar bitter taste o f the extract repel the

pests.

Scientists observe this as a rational practice.
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12. Nattapoochedi leaf extract

This is prepared in the same way as that o f kiriyathu leaf-garlic extract. In 

the above mixture ,instead of kiriyathu, nattapoochedi (Hyptis suaveolens) leaf 

extract is used and sprayed against all pests.

The scientific explanation behind this is that the piercing bad odour of the 

nattapoochedi leaves repel the pests.

13. Smoking the field to drive away the pests.

14. Smoking dry  chilli under the pandal

15. Smoking gun powder

Fumigation of vegetable gardens was found to be a common indigenous 

practice. It is known that for any crop, smoking enhances flowering and fruit set, 

and it reduces pest attack. By smoking, the plants also get ash.

Unlike subject matter specialists ,farmers give importance to ash as 

compared to the smoke. Researchers also agree that the potash content can be 

higher in ash.

Though it seems as a crazy and destructive practice, this practice perform 

a cleaning function by removing unwanted and harmful wastes, insect pests and 

their larvae.

Another scientific explanation is that ethylene is produced as a result of 

intense smoking. Ethylene is a hormone which enhances flowering. This may be 

the reason for increase in yield after the treatment.

Researchers have pointed out this as a destructive practice.
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16. Application of fish oil soap

First soap is dissolved in a litre o f hot water and then the volume is made 

up. Mainly used against plant lice. This is a recommended practice in bittergourd 

cultivation.

17. D estruction of egg masses and grubs of epilachna beetle

Remove and destroy egg masses, grubs and adults occurring on leaves. 

This is a recommended practice.

4.2 D istribution of respondents based on their personal, socio-economic 

characteristics.

A perusal o f the Table. 1. revealed that majority of the respondents were 

in the low category in the case o f the variables namely age, experience in bitter 

gourd cultivation, annual income, area under bitter gourd cultivation, information 

source utilization, extension orientation, economic motivation, innovativeness, 

cosmopoliteness, credit orientation, risk orientation and Participatory Technology 

Development (P.T.D), while for the variables such as education, main occupation, 

and social participation ,the distribution of the respondents in the high category 

was fairly high.

Maximum number o f respondents (87.5%) in high category was observed 

for the variable main occupation followed by education (57.5%) and social 

participation 55%). Regarding the rest o f the variables , only less than 50per 

cent o f the respondents were in the high category. Among them , maximum number 

o f respondents (85%) were found in the low category, in the case o f variable 

participation in P.T.D followed by innovativeness(80%), cosmopoliteness(80%),
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Table. 1. Distribution of respondents based on- their personal,socio-economic
characteristics.

n=40

SI. Charateristic Category Score f %
No.

1 Age Low < 42.25 21 52.5
High > 42.25 19 47.5

2 Education Low > 1.58 17 42.5
High > 1.58 23 57.5

3 Main occupation Low < 1.88 5 12.5
High > 1.88 35 87.5

4 Experience Low < 17.83 23 57.5
High > 17.83 17 42.5

5 Annual Income Low < 398.70 23 57.5
High > 398.70 17 42.5

6 Area under Low < 0.60 24 60.0
bitter gourd 
cultivation

High > 0.60 16 40.0

7 Information Low < 11.60 22 55.0
source High > 11.60 18 45.0
utilization

9 Social Low < 5.60 18 45.0
Participation High > 5.60 22 55.0

10 Extension Low < 9.70 21 52.5
orientation High > 9.70 19 47.5

11 Economic Low < 5.40 21 ' 52.5
motivation High > ■ 5.40 19 47.5

12 Innovativeness Low < 2.20 32 80.0
High > 2.20 8 20.0

13 Cosmopoliteness Low < 8.20 32 80.0
High > ■8.20 8 20.0

14 Credit Low < 14.60 25 62.5
orientation High > 14.60 15 37.5

15 Risk
orientation Low < 16.70 27 67.5

High > 16.70 13 32.5
16(a) Participation in Low < 1.20 34 85.0

P.T.D. High > 1.20 6 15.0
16(b) Perception Low < 10.50 21 52.5

about P.T.D. High > 10.50 19 47.5
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risk orientation(67.5%), credit orientation(62.5%), area under bitter gourd 

cultivation(60%), farming experience(57.5%), annual income(57.5%), information 

source utilization (55%), age(52.5%), extension orientation(52.5%), economic 

motivation(52.5%) and perception about P.T.D(52.5%).

4.3 Knowledge of farmers about the recommended practices in bittergourd 

cultivation and its relationship with the selected characteristics of the farmers.

4.3.1 Knowledge of the farmers about the recommended practices in bitter 

gourd cultivation

4.3.1.1 Distribution of farmers based on their knowledge about recommended 

practices in bitter gourd cultivation

The distribution of farmers based on their knowledge about recommended 

practices in bittergourd cultivation is shown in Table.2. The table reveals that 

only 57.5 per cent o f farmers belonged to the high knowledge category.42.5 per 

cent o f farmers belonged to low knowledge category.

Scientific farming demands a thorough understanding of the package of 

practices to be followed in the cultivation of bittergourd . Knowledge about 

indigenous or traditional practices is obtained mainly as an ancestral property. 

Farmers are mixing both scientific and indigenous practices in their farming. 

They are not giving the prime importance to recommended practices.

4.3.1.2 Percentage of knowledge about the recommended practices by the 

farmers

A perusal o f Table.3. revealed that all the respondents were aware of 

recommended practices coming under seed selection, spacing, land preparation, 

fertilizer application, intercultural operations and plant protection measures.
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Table.2. Distribution of farmers based on their knowledge about 

recommended practices in bittergourd cultivation

n=40

Category Knowledge Score Frequency Percentage

Low

( <X) <9.75 17 42.5
High
( > x ) >9.75 23 57.5

Total *' 40 100

X = 9.75
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Low group
/ 42.5

57.5

Fig.3. Pie diagram showing the distribution of respondents based 

on their knowledge



78

Table.3. percentage of knowledge about recommended practices by the 

farmers
n=40

SI.
No.

Items/Practices No %

1 Spacing is 2 x 2 m 40 100.0
2 Varieties are Preethi, Priyanka, 

Priya, Arka Harit
28 70.0

3 Seed rate is 5-6 kg/ha 31 77.5
4 Pits at a depth of 30-45 cm 40 100.0
5 Retain 2—3 plants per pit 40 100.0
6 Top dressing in split doses 

at fortnightly intervals
40 100.0

7 Weeding and raking at the time of 
fertilizer application

40 100.0

8 Carbaryl 0.2% is sprayed against 
epilachna beetle

40 100.0

9 Destroy the affected and 
decayed fruits

40 100.0

10 Spray 0.5% nitrophenol 
against powdery mildew

0 0.0

11 Destruction of collateral 
hosts is a must

40 100.0

12 Harvest the fruits 10 days after 26 65.0
fungicide application
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About 77.5 per cent o f farmers were having knowledge about the exact 

seed rate o f bitter gourd. 65per cent o f farmers have knowledge about the exact 

waiting period (i.e. harvesting of the fruits 10 days after fungicidal application). 

Farmers were unaware of the poisonous nature o f chemical pesticides and they 

needed to get the returns from the crop quickly. Probably, this may be the reason 

for the less popularity o f some of the recommended practices.

The table clearly indicates that the recommended practice o f spraying 0.5% 

nitrophenol against powdery mildew was not known by anybody. Bittergourd 

was mainly affected by mosaic in that area and there was no incidence of powdery 

mildew.

4.3.2 Relationship of knowledge about the recommended practice with the 

selected characteristics of the farm ers .

The results o f simple correlation analysis presented in Table . 4. revealed 

that there was no significant correlation between the dependent variable 

knowledge about the recommended practice and most o f the independent variables. 

Only the variable i.e., education had a significant correlation with the knowledge 

o f farmers about the recommended practices .Two variables viz.economic 

motivation and innovativeness had negative and nonsignificant correlation with 

the dependent variable where as all other variables viz. age, occupation, experience 

in bittergourd cultivation, annual income, area under bittergourd cultivation, 

information source utilization, social participation, extension orientation, 

cosmopoliteness, credit orientation ,risk orientation, and Participatory Technology 

Development (P.T.D) had positive and nonsignificant relationship with knowledge
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Table.4. Correlation between knowledge about recommended practices of 

the farmers and the independent variables .

n=40

Variable
No.

Independent
Variables

Correlation 
Coefficient (r)

1 Age 0.155 NS
2 Education 0.312* S
3 Main occupation 0.046 NS
4 Experience in bittergourd 

cultivation
0.179 NS

5 Annual income 0.101 NS
6 Area under bittergourd 

cultivation
0.090 NS

7 Information source utilization 0.071 NS
9 Social participation 0.188 NS
10 Extension Orientation 0.036 NS
11 Economic motivation -0.205 NS
12 Innovativeness -0.056 NS
13 Cosmopoliteness 0.034 NS
14 Credit orientation 0.079 NS
15 Risk orientation 0.019 NS
16 Participation in P.T.D. 0.051 NS

Perception about P.T.D. 0.066 ' NS

* Significant at 5% level 
N S - Not significant.
S -  Significant
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The variable irrigation index is constant for all the fanners in the study , so it 

stands cancelled.

Education might have enabled these farmers to perceive the importance of 

the recommended practices in farming especially in this progressive world of 

science

This finding is in agreement with the findings ofManju (1996) who found 

that education had significant positive relationship with the coconut farmers' degree 

ofbelief.

Though not significant certain relationships are notable in this table.

Experience in bittergourd cultivation and social participation are the two 

variables with a comparatively higher correlation coefficient.

It is quite understandable that with agriculture as primary or secondary 

occupation a farmer accumulates vast experience in various farm operations and 

recommended practices. His practical knowledge is reflected by his experience 

in farming. Numerous farming practices have been developed through the process 

of innovation and adaptation by the farmers. They learn to manipulate and derive 

advantage from local resources and natural processes by conducting various 

experiments. Similarly, social participation especially participation in panchayath 

comm ittee, co-operatives, Kerala Horticulture Developm ent Programme 

(K.H.D.P), Farmers' organizations might have made the farmers aware about the 

recommended practices o f bittergourd.
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MULTIPLE LINEAR REGRESSION ANALYSIS

The results o f multiple linear regression analysis are presented in table. 5.

The R2 value indicated that 16 variables taken together explained only

23.5 percent o f variation in the dependent variable. The F value was also found to 

be not significant which would mean that a linear functional relationship between 

the independent and dependent variables could not be established here. Throughout 

the year water is available from the channel.

4.4 Extent of adoption of farmers' practices and its relationship with 

selected characteristics of farmers.

4.4.1 Extent of adoption of farmers' practices in bittergourd cultivation. 

4.4.1.1Distribution of farmers based on their extent of adoption of farmers' 

practices.

Table .6. depicts the distribution of farmers on the basis of extent of 

adoption of farmers' practices. The adoption index o f farmers ranged from 2.8 to 

15.9. The average adoption index was found to be 8.12.

The table reveals that 47.5 per cent o f the farmers belonged to the low 

adoption category whereas, 52.5 per cent of them belonged to the high adoption 

category.

The absence of an organized support from agricultural, scientists and 

extension agencies for the adoption o f traditional practices coupled with increased 

productivity levels o f recommended practices has forced the farmers to rely more 

on new agricultural know how.
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Table.5. Results of multiple linear regression analysis of knowledge about 

recommended practices of the farmers and the independent variables.

n=40

Variable Independent 
No. Variables

Regression
Coefficient

t value

1 Age 0.005 0.160 NS
2 Education 1.200 1.470 NS
3 Main occupation 0.605 0.919 NS
4 Experience in bittergourd 

cultivation
. 0.016 0.428 NS

5 Annual income 0.005 0.230 NS
6 Area under bittergourd 

cultivation
0.278 0.571 NS

7 Information source utilization -0.077 -0.946 NS
9 Social participation 0.109 1.058 NS
10 Extension Orientation 0.085 1.034 NS
11 Economic motivation -0.329 -1.066 NS
12 Innovativeness -0.032 -0.059 NS
13 Cosmopoliteness 0.039 0.080 NS
14 Credit orientation 0.142 -0.744 NS
15 Risk orientation 0.046 0.625 NS
16 Participation in P.T .D .. 0.045 0.093 NS

Perception about P.T.D. -0.047 0.277 NS

Intercept- 14.39 
R2- 0.235 
F value-1.67 
NS- Not significant



Table .6. Distribution of farmers based on their extent of adoption of farmers' 

practices

n=40

Category Adoption index Frequency Percentage

Low

( <X) <8.12 19 47.5
High

( > x ) >8.12 21 52.5

Total 40 100

X = 8.12
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4.4.1.2Adoption of farmers' practices in percentage

Cent per cent of the fanners adopted practices such as soaking o f  seeds in 

water, organic manuring and banana fruit trap (Table .7.). Practices such as burning 

of dry leaves after land preparation was adopted by 85 per cent o f farmers. Green 

leaf manuring and ocimun trap were adopted by 92.5 per cent and 82.5 per cent 

o f fanners respectively.

Use of Nattapoochedi leaf extract was the practice least adopted (37.5%). 

This is a practice followed against all pests o f bitter gourd. The scientific 

explanation behind this is that the piercing bad odour o f the nattapoochedi leaves 

repel the pests. Farmers were aware of this practice and its advantages, but they 

were not able to adopt it due to its non availability and high cost o f transportation.

In the case of practices such as preservation o f seeds with fresh cowdung, 

land preparation at a depth of 25 - 30 cm, and use o f kiriyathu leaf extract were 

adopted by 40 per cent o f the farmers. Seeds are covered with fresh cowdung and 

kept for drying. Seeds will absorb the available potassium and nitrogen from the 

cowdung. Majority o f the farmers are not aware o f the advantages o f the practice 

and some were not adopting due to high cost of cowdung.

Majority o f the farmers were adopting the recommended practice of land 

preparation i.e., digging the land at a depth of 45 cm. Only 40 per cent of farmers 

who prepared the land at a depth o f25- 30 cm believed that this is a cost effective 

and labour saving method.

Kiriyathu leaf extract was used as a repellent against all pests. Now- a- 

days farmers are interested to try plant protection measures which are effective to
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Low group 
47,5

High group 
52.5

Fig. 4. Pie diagram showing the distribution of respondents based 

on their extent of adoption.
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Table .7. Adoption of the selected farm ers practices by the respondents in 

percentage

n=40

Item s/ Adoption % 
Practices

1 Soaking of seeds in water 100.00
2 Preservation of seeds with cowdung 40.00
3 Burning of dry leaves and twigs 85.00
4 Land preparation at a depth of 25-30 cm 40.00
5 Liming at a rate o f 3 kg /cent 60.00
6 Application of neem cake 50.00
7 Organic manuring 100.00
8 Split application of organic manures 62.50
9 Green leaf manuring 92.50
10 Trailing using jute 72.50
11 Spraying neem oil-garlic emulsion 55.00
12 Spraying neem oil 70.00
13 Spraying a mixture o f cow's urine and 47.50

Kanthari mulagu
14 Application of starch solution-Jaggery mixture 45.00
15 Banana fruit trap 100.00
16 Ocimum trap 82.50
17 Kiriyathu leaf extract 40.00
18 Nattapoochedi leaf extract 37.50
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specific pests. Some fanners were unaware of its advantages, but some others 

were not able to adopt it due to its lack of availability.

Among the practices associated with main field preparation, 60 per cent 

o f farmers commenced the field operation by liming at a rate o f about 3 kg/cent. 

While neem cake application was practised by a lower percentage of farmer (50%). 

However, 'split application of cowdung, poultry manure and groundnut cake’ which 

was a labour intensive practice was adopted by 62.5 per cent of the farmers.

As a part o f integrated pest management, 55 per cent of farmers sprayed a 

mixture o f neem oil-garlic emulsion against jassids and aphids. Spray solution of 

neem oil was used by 70 per cent o f fanners. Similarly only 47.5 per cent of the 

farmers adopted the low cost practice o f spraying a mixture of cow's urine (one 

litre diluted with 10 litre o f water) and kanthari mulagu over the bittergourd crop 

against pumpkin caterpillar.

About 45 per cent o f farmers applied starch -jaggery solution against fruit 

flies. From this we can see that farmers are giving importance to bioplant protection 

measures. This may be the result o f awareness of farmers regarding the ill effects 

of chemicals and its high cost.

4.4.2 Relationship between the extent of adoption of farmers' practices 

with the selected characteristics of the respondents.

Table.8. reveals the results o f simple correlation analysis between the 

extent o f adoption and the various socio-economic and psychological 

characteristics o f farmers.
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Table .8. Correlation between the extent of adoption of farmers' practices 

and the selected characteristics of the respondents

n=40

Variable
No.

Independent
Variables

Correlation 
Coefficient (r)

1 Age 0.093 \N S
2 Education 0.021 ' NS
3 Main occupation 0.185 -N S',
4 Experience in bittergourd 0.202

cultivation
5 Annual income -0.037 NS
6 Area under bittergourd 

cultivation
0.009 NS

7 Information source utilization 0.052 NS
9 Social participation 0.229 NS
10 Extension Orientation 0.321* S
11 Economic motivation 0.014 • NS
12 Innovativeness 0.036 NS
13 Cosmopoliteness ■ 0.178 NS
14 Credit orientation 0.034 NS
15 Risk orientation 0.011 NS
16 Participation in P.T.D. 0.492** S

Perception about P.T.D. . 0.304 NS

** Significant at 1% level 
* Significant at 5% level 

N S - Not significant.
S -  Significant.
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It can be observed that as, in the case of knowledge, here also, majority 

o f the variables possessed no significant relationship with the dependent 

variable. Extension orientation and participation in P.T.D were the only two 

variables which possessed a positive and significant relationship with the 

extent o f adoption.

Probably contact with agricultural officers, scientist o f KAU study tours, 

seminars, group farm meeting, etc. might have influenced their extent o f adoption 

of farmers' practices. This finding is in agreement with the findings of Govind 

(1992) who found that extension orientation had significant positive relationship 

with extent o f adoption of Integrated Pest Management (IPM) of the rice farmers.

Extent o f adoption of farmers' practices increased with the participation in 

program m es o f  Participatory Technology Developm ent (P.T.D). P.T.D 

programme functioning in the study area are experimentation with organic 

farming, Integrated Disease Management (IDM), Integrated Pest Management 

(IPM)control o f fungal diseases etc. Probably these programmes might have 

influenced their adoption of practices.

The independent variables such as experience in bittergourd cultivation, 

social participation, cosmopoliteness and perception towards P.T.D showed 

higher correlation coefficient with the extent of adoption as compared to the 

remaining variables.

It is already observed that knowledge about recommended practices was 

comparatively highly correlated with experience in bittergourd cultivation. So
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the comparatively higher correlation coefficient between experience in bittergourd 

cultivation and extent o f adoption of farmers' practices is quite natural.

Annual income had a negative and nonsignificant relationship with the 

extent o f adoption. It implies that if  a farmer is having lower annual income, he 

will not give much importance to the practices in the field. In the same way, high 

cost o f inputs, high transporting charge, high labour charge etc. also have an 

adverse effect on his interest in the practices.

Multiple linear regression analysis

Using 17 independent variables , multiple linear regression analysis was 

carried out in order to know the relative contribution of each of the independent 

variables to the dependent variable, extent o f adoption. Table .9. presents the 

results o f multiple linear regression analysis o f the extent o f adoption with the 

independent variables.

The Revalue indicate that the 17 variables taken together explained 76.7 

per cent o f variation in the dependent variable. The F value obtained indicated 

that the variables together showed no significant contribution to the variation in 

extent of adoption.

Out o f 17 variables studied, no variable showed any significant value in 

the analysis.
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Table.9. Results of multiple linear regression analysis of the extent of adoption 

of farmers1 practices and the independent variables

n=40

Variable
No.

Independent
Variables

Regression
Coefficient

t value

1 Age 0,102 1.556
2 Education 0.492 0.539
3 Main occupation 0.056 0.043
4 Experience in bittergourd 

cultivation
0.061 0.785

5 Annual income 0.002 0.558
6 Area under bittergourd 

cultivation
. 0.023 -0.024

7 Information source utilization 0.234 -1.465
9 Social participation 0.168 1.013
10 Extension Orientation 0.003 0.005
11 Economic motivation 1.892 1.794
12 Innovativeness 1.465 1.484
13 Cosmopoliteness 0.174 0.449
14 Credit orientation 0.057 0.386
15 Risk orientation 1.310 1.244
16 Participation in P.T.D. 0.306 0.917
17 Perception about P.T.D. 0.413 1.025

Intercept-11.58 
R2 - 0.767 
F value -  1.534
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4.5 Techno-socio-economic assessment of farmers' practices in
bittergourd
The results indicating the techno-socio-economic assessment o f farmers' 

practices in bittergourd are furnished in Table .10.

The results from the Table .10. revealed that in general the overall 

perception of techno-socio-economic aspects of the practices was quite 

appreciable. It is only natural that for a cucurbitaceous crop like bittergourd 

which is considered very important to the Keralites, the practices in the field are 

considered critical.

Out o f the 25 practices, green leaf manuring ranked the highest technical 

index (3.85), followed by organic manuring and banana fruit trap with technical 

indices 3.82 and 3.65 respectively. The reason being easy availablity o f inputs, 

easy labour and low cost. Besides organic manuring increases the desirable micro 

organisms.

The practice, planting seedling opposite to wind direction, smoking the 

field, manuring only one week after planting and application of fytolan had 

registered the lowest technical index.

Burning of dry leaves and twigs, organic manuring, banana fruit trap and 

trailing using jute has secured the highest rank as far as the social index is concerned 

(3.9). According to farmers, these practices are easy to manage, less labour required 

and technology behind these practices are known to everybody.

Other practices that have secured higher social index are ocimum trap 

(3.8), green leaf manuring (3.8) and spraying neem oil-garlic emlusion (3.21). 

The farmers who have undergone training from KHDP have greater confidence 

in the bio-pest control methods from their own experience.



Table.10. Techno-socio-economic assessment of farmers’ practices

SI F arm ers' Practices 
N o .

T echnical
Index

R ank Social
Index

R ank E co n o m ic

Index
R ank T ech n o -so c io  

eco n o m ic  index
R an k

1 S o ak in g  o f  seeds in  w a te r 3.60 4 2 .6 0 8 3.75 3 9.95 7

2 P reservation  o f  seed s  w ith  c o w d u n g 2.48 16 2 .90 7 2 .46 14 7 .84 18

3 D u rin g  th e  seco n d  seaso n , land 2.45 17 3.01 6 2 .50 13 7 .96 17

4

preparation  only  a t  a  d ep th  o f  25  - 30cm . 

A fter p reparation , land  k ep t a s  su ch 2 .49 15 2 .90 7 2 .25 17 7 .64 19

5

fo r th ree  days

B u rn ing  o f  dry leaves an d  tw ig s 3.60 4 3 .90 1 3 .9 0 1 11.40 1

6 L im ing 3.03 11 3.01 6 3 .35 7 9 .39 12

7 N eem  application 3.25 7 2 .9 0 7 3 .55 5 9 .70 8

8 A pplica tion  o f  fy to lan 2.07 2 0 2 .4 0 9 2.11 19 6 .58 2 2

9 M an u rin g  is d o n e  o n ly  o n e  w e e k 2 .07 20 2.23 11 2 .1 2 18 6 .42 24

10

afte r pain ting  

O rgan ic  m anuring 3 .82 2 3 .90 1 3 .4 0 6 11.12 4

11 S p lit app lication  o f  m an u res d u rin g  top 3.13 9 3.21 3 3-35 7 9 .6 9 9

12

dressing

G reen  le a f  m anuring 3.85 1 3 .80 2 3 .6 0 4 11.25 3
13 S p acin g  fo llow ed is 2.5 x  2 .5  m 2.15 19 3.01 6 2 .25 ‘ ■17 7.41 20

14 P lan tin g  seed ling  o p p o site  to  w in d  d irec tion 2.05 21 2.03 14 2 .1 2 18 6 .20 25

15 T ra ilin g  u sin g  ju te 3 .4 2 6 3 .9 0 1 3 .1 0 10 10.42 6

16 T railing  u sing  long  stick 2.25 18 2 .05 13 2 .25 17 6.55 23

17 Spray ing  neem  o il-g a r lic  em u ls io n 3 .10 10 3.21 3 3 .2 2 8 9.53 11

18 Spray ing  neem  oil 3 .20 8 2 .3 2 10 3.13 9 9.55 10

19 Spray ing  cow ’s u rin e -K an th a ri 

m u iag u  extract 2 .60 14 3 .09 5 2 .75 11 8.44 4

20 Spray ing  starch  so lu tio n -ja g g e ry  m ix tu re 2 .7 12 3.01 6 2 .45 15 8.16 16
21. B an an a  fruit trap 3.65 3 3.90 1 3 .8 0 2 11.35 2

22 . Q cim u m  trap 3.45 5 3 .80 2 3 .60 4 10.85 5

23 . Spray ing  k iriyattu  le a f  ex trac t 3 .10 10 2 .9 0 7 2 .2 5 17 8.25 15

24. Spray ing  na ttapooched i le a f  ex trac t 2 .65 13 3 .10 4 2 .65 12 9 .00 13

25. S m o k in g  th e  field 2 .12 20 2 .19 12 2 .35 16 6.66 21
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Burning o f dry leaves and twigs (3.9), banana fruit trap (3.8) and soaking 

of seeds in water (3.75) scored the highest economic indices.

Burning o f dry leaves and twigs serves several purposes according to 

farmers 1) field sanitation 2) improving soil fertility 3) increases soil 

potassium and 4) destroys the resting stages o f many insects and pathogens. 

Soaking of seeds in water was considered by farmers as an economic practice as 

they can visualise the fact that imbibition of water activates the metabolic process 

of seeds and renews them.

Here also, application of fytolan , manuring only one week after planting, 

planting seedling opposite to wind direction ranked the lowest economic index. 

These practices do not increase the yield in any way.

The practice, burning of dry leaves and twigs ranked first with the highest 

techno-socio-economic index (11.4). It could be understood that all the farmers 

were aware o f purposes o f burning of dry leaves before planting such as field 

sanitation, ash obtained improve the soil fertility, increases the soil potassium, 

destroys the resting stages o f many insects and pathogens etc.

This was followed by the two practices, banana fruit trap and green leaf 

manuring with techno-socio-economic indices 11.35 and 11.25 respectively and 

organic manuring 11.12.

Majority o f the farmers agreed with these practices. They were of the 

opinion that these practices were highly sustainable. Relevance of these eco- 

friendly practices needs no emphasis. Unlike the modem practices, these only
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enrich the soil. Environmental pollution is minimum and productivity o f the land 

is not affected. It is evident that farmers also are aware o f this.

The practices smoking the field to increase the yield and manuring done 

only one week after planting registered the lowest techno-socio-economic indices 

with 6.66 and 6.42 respectively. The farmers know that basal application of 

manures at the time of land preparation will help the seedling to absorb the nutrients 

which are in a absorbable form as a result of decomposition.If manuring is done 

one week after planting the heat generated during decomposition will harm the 

tender root system of the seedings. Many of the farmers were o f the opinion that 

these practices were not effective, and not at all profitable under the present 

situation. Only a very few farmers who practised these practices are not aware of 

this.

4.6 Efficiency of farm ers' practices as perceived by the farm ers, researchers 

and extension personnel

Most o f the selected farmers' practices were percieved as efficient 

by the farmers, researchers and extension personnel. There is no much variation 

in perception o f farmers' practices by the researchers and extension personnel. So 

a pooled analysis was done.

A critical glance on the tab le .ll. reveals that with regard to 

bittergourd cultivation, the practice, 'banana fruit trap' registered the highest mean 

score for efficiency (3.85) as perceived by the farmers. Nowadays more attention 

is being given to the indigenous or local practices in the control o f pests and
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Table.ll. Efficiency of selected farmers' practices as perceived by the 
farmers, researchers and extension personnel

n =40 n=50

SI
No.

Farmers' Practices Farmers 

MS Rank

Researchers and 
Extension Personnel 

MS Rank

1 Soaking of seeds in water 3.75 3 3.84 2
2 Preservation of seeds with cowdung 2.35 17 2.24 16
3 During the second season, land 

preparation only at a depth of 25 - 30cm.
2.45 16 3.06 9

4 After preparation, land kept as such 
for three days

2.25 18 1.80 19

5 Burning of dry leaves and twigs 3.60 4 3.56 6
6 Liming 3.35 8 3.76 4
7 Neem application 3.25 9 3.80 3
8 Application of fytolan 2.07 22 3.00 10
9 Manuring is done only one week 

after painting
2.20 19 1.40 20

10 Organic manuring 3..82 2 3.40 7
11 Split application of manures during top 

dressing
3.13 11 3.88 1

12 Green leaf manuring 3.55 5 2.98 11
13 Spacing followed is 2.5 x 2.5 m 2.15 20 2.61 17
14 Planting seedling opposite to wind direction 2.25 18 2.00 18
15 Trailing using jute 3.42 7 3.06 9
16 Trailing using long stick 2.25 18 2.72 13
17 Spraying neem oil-garlic emulsion 3.10 12 3.56 6
18
19

Spraying neem oil 
Spraying cow's urine-Kanthari

3.20 10 3.30 8

mulagu extract 2.60 15 2.94 12
20 Spraying starch solution-jaggery mixture 2.70 13 3.06 9
21. Banana fruit trap 3.85 1 3.80 3
22. Ocimum trap 3.45 6 3.60 5
23. Spraying kiriyattu leaf extract 3.10 12 2.36 15
24. Spraying nattapoochedi leaf extract 2.65 14 2.40 14
25. Smoking the field 

MS-Mean score
2.12 21 1.30 21
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diseases in crops in different parts of the world.'Modem science has approved 

that the pesticides if  used in optimum quantities will not cause any problem of 

residual toxicity which is a major problem as far as the use o f pesticides especially 

in vegetables are concerned. Moreover the excess amount required for the 

pesticides can also be saved.

This was followed by the practice o f organic manuring (3.82) and 

soaking of seeds in water (3.75). Organic manuring was perceived as efficient as 

most o f the farming system comprised of crop and livestock in which wastes of 

one enterprise was more efficiently used as input in another within the system. 

The animals were raised on agricultural waste and the dung used as manure and 

fuel.

The pratices o f application of fytolan (mean score 2.07) was 

perceived as less efficient by the farmers followed by smoking the field ( mean 

score 2.12). Farmers are aware that fytolan is not as efficient as bordeaux mixture 

though it is available in a ready to use form.

Application of split doses o f fertilizer (mean score 3.88) registered 

the highest mean score (3.88) for efficiency as perceived by the researchers and 

extenstion personnel as we all know that it is a recommended practice. This was 

followed by soaking of seeds in water before planting (mean score 3.84) and 

banana fruit trap (mean score 3.8). Farmers also approved the efficiency of this 

practice.

Smoking the field, manuring one week after planting and land kept 

as such for 3 days were perceived as least efficient by the researchers and extension
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personnel. Keeping the field as such for 1 week or more after land preparation 

will serve several purposes. It destroys egg masses, larvae, resting stages of 

pathogens and also weeds. It improves the air circulation in the soil and help in 

deep penetration o f roots.

Almost all the other farmers’ practices o f plant protection like 

spraying neem oil-garlic emulsion , spraying neem oil, spraying cow's urine- 

kanthari mulagu extract, spraying starch solution-jaggery mixture, ocimum trap, 

spraying kiriyathu leaf extract and spraying nattapoochedi leaf extract were found 

efficient to control pests and diseases.

Very little research is being done to develop modem integrated 

farming system with emphasis on farmers' practices. Obiviously, there is a need 

to reorient out research to develop location specific integrated faming system 

suitable for small farms. This calls for a strong recognition and acknowledgement 

o f the efficiency o f farmers' practices.

4.7 Ecofriendliness of farmers’ practices as perceived by the farmers.

Soaking o f seeds in water(mean score 3.8), burning of dry leaves 

and twigs(mean score 3.8), spraying nattapoochedi leaf extract(mean score 3.6), 

organic manuring(mean score 3.5) and green leaf manuring (mean score 3.5) are 

the most ecofriendly practices as identified by the farmers. These traditional and 

farmers' practices promote the biodiversity of natural enemies, prevent the outbreak 

of secondary pests and save the food and ecosystem from contamination. We 

have to include the ecofriendly practices in modem sustainable farming which is 

mainly intended to maintain or enhance the quality o f the environment. (Table. 12.)
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Table .12. Ecofriendliness of farmer's pracitces as perceived by the 

farmers.

n=40

SI
No.

Farmers’ Practices Ecofriendliness 
MS Rank

1 Soaking of seeds in water 3.8 1
2 Preservation of seeds with cowdung 2.9 8
3 During the second season, land 

preparation only at a depth of 25 - 30cm.
1.4 17

4 After preparation, land kept as such 
for three days

3.3 4

5 Burning of dry leaves and twigs 3.8 1
6 Liming 3.2 5
7 Neem application 2.3 14
8 Application of fytolan 2.3 14
9 Manuring is done only one week 

after painting
2.3 14

10 Organic manuring 3.5 3
11 Split application of manures during top 

dressing
3.1 6

12 Green leaf manuring 3.5 3
13 Spacing followed is 2.5 x 2.5 m 2.6 10
14 Planting seedling opposite to wind direction 2.3 13
15 Trailing using jute 2.3 15
16 Trailing using long stick 2.8 '9
17 Spraying neem oil-garlic emulsion 3.1 6
18 Spraying neem oil 2.4 12
19 Spraying cow's urine-Kanthari mulagu extract 2.3 14
20 Spraying starch solution-jaggery mixture 2.8 9
21. Banana fruit trap 2.5 11
22. Ocimum trap 3.3 4
23. Spraying kiriyattu leaf extract 2.5 11
24. Spraying nattapoochedi leaf extract 3.6 2
25. Smoking the field 

MS-Mean score
2.1 16
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4.8 Constraints faced by the farmers in bittergourd cultivation

The farmers face a number o f constraints in the cultivation of 

bittergourd. The constraints as perceived by the farmers were collected and the 

obtained frequency distribution is given in Table 13.

The constraints were grouped into production and economic constraints . 

A cursory look at the results presented in table reveals that, among the production 

constraints , incidence of pests and diseases ranked first followed by labour 

scarcity. Non availability o f inputs ranked third followed by weather problems in 

the fourth position. The other constraints included uneven production and 

unawareness o f plant protection measures.

Among the economic constraints, high cost o f material inputs 

ranked first followed by high labour charge.Price fluctuation of the produce was 

the third important constraint faced by the bittergourd farmers. Inadequate credit 

facilities ranked fourth and high transporting charges in the fifth position. 

Inadequate marketing facilities obtained the sixth rank among the economic 

constraints.

4.9 Empirical models of the study.

The fig. 5. diagrammatically represents the results on the knowledge 

of farmers about the recommended practices.

The knowledge of farmers about the recommended practices in 

bittergourd cultivation is depicted by the middle circle. The. knowledge is 

influenced by various external and in ternal factors like the personal,
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Table.13. Frequency distribution of constraints in bittergourd cultivation as 

perceived by the farmers.

SI Constraints 
No.

Frequency Rank

I Production constraints

(i) Incidence of pests and diseases 35 1

(ii) Labour scarcity 32 2

(iii) Non availability o f inputs 28 2

(iv) Weather problems 20 4

(v) Uneven production 12 5

(vi) Unawareness of plant protection ■ 8 ' 6

measures

II Economic constraints

(i) High cost o f material inputs 36 1

(ii) High labour charge 34 2

(iii) Price fluctuation of the produce 20 3

(iv) Inadequate credit facilities 12 4

(v) High transporting charges 4 5

(vi) Inadequate marketing facilities 3 6



103

socio-economic and psychological characteristics o f the fanners. These are 

represented by small compartments o f the hexagon which encloses the circle.

Education was the only variable significant in predicting the 

knowledge. All the other variables were found nonsignificant which is indicated 

with dotted lines.

Results on the extent of adoption of farmers' practices by the farmers 

is presented in fig.6.

Here the middle circle represents the extent of adoption. The 

personal, socio-economic and psychological characteristics are indicated within 

the outside frame .

Extension orientation and participation in Participatory Technology 

Development(P.T.D) were the variables showing significant relationship with 

the extent o f adoption. The dotted lines indicate the nonsignificant relationship 

of the other variables with the extent o f adoption.
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Fig.5. Empirical model o f the study showing the relationship between selected 
personal, socio-economic and psychological characteristics and the knowledge 
about the recommended practices.

. in d ic a te s  n o n - s ig n i f ic a n t  re la t io n s h ip ,

in d ic a te s  s ig n if ic a n t  r e la tio n s h ip .
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Fig.6. Empirical model o f the study showing the relationship between selected 
personal, socio-economic and psychological characteristics and the extent of 
adoption.

. in d ic a te s  n o n - s ig n i f ic a n t  re la t io n s h ip ,

in d ic a te s  s ig n i f ic a n t  re la t io n s h ip .
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CHAPTER V

SUMMARY AND CONCLUSION

The overall developement of Kerala depends on agriculture which'has two 

systems : traditional and the modem. Here, existing research systems are not 

always able to generate the technologies needed to solve the problems of resource- 

poor farmers due to constraints on man power and funds. Such farmers are forced 

to develop their own technologies to suit their particular conditions. Knowledge 

of farmers' practices is very important for the planning of research and extension. 

Such knowledge enables researchers and extension workers to directly focus on 

tackling inappropriate practices. This study is mainly an attempt at collecting 

these valuable information from the farmers and documenting them in a useful 

form. The specific objectives of the study were as follows :

5.1 Objectives

1. To identify and document the various practices as followed by the 
farmers in bittergourd cultivation.

2. To assess the knowledge about the recommended practices by the 
farmers and its relationship with the selected characteristics of the 
farmers.

3. To find out the extent of adoption of farmers' practices and its 
relationship with the selected characteristics of the farmers.

4. To study the techno-socio-economic aspects of fanners' practices in 

the cultivation of bittergourd.
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5. To find out the efficiency of farmers' practices as perceived by the 

researchers, extension personnel and farmers.

6. To assess the ecoffiendly nature of farmers' practices as perceived by 

the farmers.

7. To study the constraints faced by the famers in bittergourd cultivation.

5.2 Methodology

The study was confined to Thiruvananthapuram district of ICerala. Since 

the study envisaged indepth probing of the farmers' practices through the non­

participant observation technique, the study had to be limited to Kalliyoor 

panchayat which was significant as for the cultivation of bittergourd is concerned.

Since the research was of exploratory and exhaustive nature involving non­

participant observation for data gathering, only 40 farmers were selected as farmer 

respondents. Similarly 25 extension officials and 25 agricultural scientists who 

have sufficient experience in extension and research were selected as second 

category of respondents.
i

The dependent variables for the study were, the knowledge about the 

recommended practices and the extent of adoption of fanners' practices. [These 

variables were quanitfied using measurement devices developed for the study. 

17 independent variables were selected for the study which included age, education, 

main occupation, farming experience, annual income, area under bitter gourd 

cultivation, irrigation index, social participation, extension orientation, economic 

motivation, innovativeness, cosmopoliteness, credit orientation, risk orientation.
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participation in P.T.D and perception about participatory technology developemt 

(P.T.D).

All these independent variables were quantified with the help o f available 

measurement procedures. Efficiency, ecofriendliness and techno-socio-economic 

aspects o f farmers' practices were measured using scales developed for the study.

The data were collected during the months o f December, January and 

February, 1998-1999 using a pre-tested and structured interview schedule prepared 

for the purpose. The statistical tools used were correlation analysis, categorization, 

percentage analysis and multiple linear regression analysis.

5.3 Findings

The salient findings o f the study are summarized and presented below :

1. In total, forty farmers' practices related to bittergourd were identified 

during the first stage of investigation. It was interesting to find that the plant 

protection practices outnumbered the management practices. The identified 

practices were documented under different sub-practices and described along with 

its rationality, as pointed out by literature and experts.

2. There was significant variation in the knowledge score of 

recommended practices o f farmers. 42.5 per cent of farmers secured below 9.25 

and they belonged to the low knowledge category. 57.5 per cent belonged to high 

knowledge category.

3. Analysis o f knowledge of recommended practices revealed that all 

the respondents were aware of most o f the recommended practices in the cultivation 

of bittergourd.



110

4. Adoption index too showed significant variation with a range of

2.8 to 15.9. The average adoption index was found to be 8.12. O f the total 

fanners 47.5% of farmers had low adoption index, while 52.5% had high adoption 

index.

5. The simple correlation analysis to study the influence of personal, 

socio-economic and psychological characteristics o f farmers on their knowledge 

in recommended practices revealed that out o f 17 variables, only education showed 

a significant positive correlation. The results of multiple linear regression analysis 

revealed that the F value obtained were not significant indicating that the variables 

did not contribute significantly to the variation in knowledge.

6. The simple correlation analysis to study the influence of personal, 

socio-economic and psychological characteristics o f farmers on their extent of 

adoption o f farmers' practices recorded that out o f 17 variables, extension 

orientation and participation in participatory technilogy development (P.T.D) 

showed positive and significant relation. The multiple linear regression analysis 

showed that unlike in the case o f knowledge, here also, the variables contributed 

significantly to the variation in the extent o f adoption.

7. Burning of dry leaves and twigs, banana fruit trap and green leaf 

manuring registered the highest techno-socio-economic indices, 11.40,11.35 and 

11.25 respectively.

8. Banana fruit trap, organic manuring, soaking o f seeds in water are 

the most efficient practices with mean scores 3.85, 3.82 and 3.75 respectively as 

perceived by the farmers. Application of split doses o f fertilizers registered as the
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highest efficient practice with mean score 3.88 as perceived by the researchers 

and extension personnel. This was followed by soaking of seeds in water before 

planting(mean score 3.84) and banana fruit trap(mean score 3.8).

9. Soaking of seeds in water, burning of dry leaves and twigs, spraying 

nattapoochedi leaf extract, organic manuring and green leaf manuring are the 

most ecofriendly practices as identified by the farmers.

10. The most important production contraint in the cultivation of 

bittergourd as given by the respondents was 'incidence o f pests and diseases' 

followed by 'labour scarcity', 'non availability o f inputs', 'weather problems' , 

'uneven production', an d ' unawareness o f plant protection measures'.

11. 'High cost o f material inputs' was the most important economic 

constraint in the bittergourd cultivation followed by 'high labour charge’, 'price 

fluctuation o f the produce', 'inadequate credit facilities', 'high transport charges' 

and 'inadequate marketing facilities'.

5.4 Implications

We need to systematically gather and utilize traditional knowledge of 

farmers. Scientists should look back for our old farm-farmer-and ecofriendly 

system o f traditional agriculture. We should treat farrmers as people with valuable 

information and knowledge about the local environment.

Collection, classification and documentation of farmers' practices are needed 

in other districts o f the state which calls for sincere efforts on the part o f researchers 

and extension machinery.
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By this, we can consider a sustainable agriculture backed up by green 

technologies in an integrated farming system.

5.5 Suggestions for future research

The study was confined to only one panchayat of Thiruvananthapuram 

district o f Kerala state. The practices o f farmers are location specific. Other 

practices may be prevailing in other districts on the same crop. These, also, are to 

be collected and comparitive studies can be made thereafter.
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KERALA AGRICULTURAL UNIVERSITY

COLLEGE OF AGRICULTURE
VELLAYANI

Dr. N.P. Kumari Sushama Dept, o f Agrl. Extension

Associate professor D ated :..........................

Sir/Madam,

Mrs. Manjusha Jayapalan, one o f the M.Sc. (Ag.) students o f the Department is 

undertaking a research study titled 1 Techno-Socio-Economic assessment o f farmer's 

practices in the cultivation of'bittergourd' as a part o f her reasearch work under my guidance.

In view o f your professional experience and expertise you have been identified 

as a judge for evaluating the farmer's practices listed. Your degree o f response (extremely 

efficient, efficient, not efficient, extremely not efficient) to the attribute has to be indicated 

using a V  mark.

I request you to kindly spare some o f your valuable time for the purpose and 

return the list duly filled at the earliest.

Hoping your kind co-operation.

Yours Sincerely,

(Dr. N.P. Kumari Sushama)



Please indicate your degree of response by putting a 'S' mark.

Extremely
Efficient

Efficient Not
Efficient

Exremely
Not

Efficient
I PROCESSING OF SEEDS

i) Seeds are covered with poultry manure and 
sundried for 3 days, then stored in closed 
bottles or earthen pots.

ii) Before planting, seeds are soaked in water 
for 24 hrs, then wrapped in a cloth to drain 
the remaining water.

iii) Seeds are covered with fresh cowdung, 
kept on the wall as such for 1 month for 
drying. Before planting, seeds are separated 
from dried cowdung and wrapping them 
in a cloth, soaked in water for 24 hrs and 
hanging the cloth bag for 3-4 days. In the 
mean while, this is watered twice a day.

II LAND PREPARATION

i) 3 days before planting, the land is prepared 
by digging at a depth of 45 cm and bum 
the dry leaves and twigs within it.

ii) After the land preparation, it is kept as such 
for 3 days for the destruction of weeds and 
pests.

iii) At the time of first digging, land is strewn 
with lime stone at a rate of 3 kg / cent.

iv) At the time of land preparation, fytolan at 
the rate of 1 OOg per 40 litre of water is made 
and 1 mug per pit is applied.

v) During the second season, the land is 
prepared at a depth o f25-30 cm only since 
the soil is already loosened by the first land 
preparation.

I ll APPLICATION OF MANURES AND 
FERTILIZERS.

i) Fertilizers and manures are applied only 1 
week after planting.



ii) After the land preparation, neemcake at the 
rate of lOOg/pit is applied.

iii) A mixture of 1/2 kg poultry manure and 
1 kg cowdung is applied per pit.

iv) 20 days after planting, 3 kg cowdung, 2 kg 
poultry manure and 100 g ground nut cake 
are applied per pit, 30 days after planting, 
3 kg poultry manure, 250 g groundnut cake 
is given.

v) 1 month after planting, green leaf manure 
is given at a rate of 5-6 kg/pit.

IV PLANTING

i) Spacing followed is 2.5 x 2.5 m in order to 
accommodate more plants per pit.

•*

ii) The seed is planted in such a way that 
seedling face the eastern side to get 
maximum sunlight.

iii) Seed is planted in such a way that seedling 
will be in the direction of wind to avoid 
injury.

V TRAILING.

i) A peg is fixed in the pit and a jute is tied 
from the pandal to the peg for trailing.

ii) A long stick is fixed in the pit, through this 
plant directly trails to the pandal

VI PLANT PROTECTION AND 
AFTERCARE

i) A mixture of neem oil emulsion and garlic 
is sprayed against jassids and aphids.

ii) Neem oil emulsion is sprayed against the 
white flies, aphids, and serpentine leaf 
miner.

iii) A mixture of cow's urine 1 litre /10 litre of 
water and 10c of cansicum frutescens 
(Kanthari Mulagu) extract is used against 
pumpkin caterpillar (Marearonia indica'l



iv) Starch solution and well powdered Jaggery 
10 g is taken in a coconut shell and is 
poisoned with 0.5 g of carbofuran is used 
against fruit flies.

v) Banana fruit trap used against fruit flies.

vi) Ocimum trap against fruit flies.

vii) A mixture of 1 litre Kriyattu leaf extract, 
60 g Bar soap in 500 litre of water, 20 g 
garlic is applied to get full coverage over 
the plant and used against all pests as a 
repellent.

viii) In the above mixture, instead of Keriyathu, 
Nattapoochedi leaf extract is used, and 
sprayed against all pests.

ix) After planting, smoking the field to drive 
away the pests.

x) At the fruiting stage, smoking with dry 
chilli under the pandal to drive away the 
pests.

xi) To increase the yield, smoking with gun 
powder is practised.
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W EIG H TA G ES GIVEN TO TH E SELECTED FARM ERS’ PRACTICES

SI. Items/ Weightages
No. Practices

1 Soaking of seeds in water 2.98
2 Preservation of seeds with cowdung 2.24
3 Burning of dry leaves and twigs 3.56
4 Land preparation at a depth of 25-30 cm 3.00
5 Liming at a rate o f 3 kg /cent 3.04
6 Application of neem cake 3.04
7 Organic manuring 2.99
8 Split application of organic manures 3.20
9 Green leaf manuring 3.45
10 Trailing using jute 2.54
11 Spraying neem oil-garlic emulsion 3.56
12 Spraying neem oil 3.54
13 Spraying a mixture of cow's urine and

Kanthari mulagu extract 2.22
14 Application of starch solution-Jaggery mixture 2.80
15 Banana fruit trap 3.00
16 Ocimum trap 2.36
17 Kiriyathu leaf extract 2.70
18 Nattapoochedi leaf extract 2.65



TECHNO-SOCIO-ECONOM IC ASSESSM ENT OF

FARMERS' PRACTICES IN TH E  CULTIVATION OF

BITTERGOURD (Momordica charantia L.) IN 
THIRUVANANTHAPURAM  D ISTR ICT

By
MANJUSHA JAYAPALAN

ABSTRACT OF THE THESIS
Submitted in partial fulfilment of the 

requirement for the degree of

lu s te r  uf §rienre in Agriculture
(AGRICULTURAL EXTENSION)

Faculty of Agriculture 
Kerala Agricultural University

Dpparlrtmti nf Agnraliunil lExtrasiun 
COLLEGE OF AGRICULTURE

Vellayani, Thiruvananthapuram 
Kerala

1999



ABSTRACT

The study was carried out in Thiruvananthapuram district o f Kerala on 

the farmers' practices followed in bittergourd cultivation.

The study aimed at identifying the farmers' practices, assessing the 

knowledge about recommended practices, extent o f adoption of farmers' practices, 

techno-socio-economic aspects, efficiency and ecofriendliness o f these practices 

and also constraints faced by farmers in bittergourd cultivation.

The respondents consisted of 40 farmer respondents.selected from 

Kalliyoor panchayat o f the district, 25 extension personnel and 25 research 

personnel working on bittergourd.

The dependent variables for the study were, the knowledge about 

recommended practices and the extent o f adoption of selected farmers' practices 

by farmers.

The independent variables included the personal, socio-economic and 

psychological characteristics o f farmers.

In total, 40 farmers' practices were identified. O f which, the plant 

protection practices outnumbered the management practices. All the respondents 

were aware o f most o f the recommended practices in bittergourd cultivation. 

'Soaking o f seeds in water1, 'organic manuring1 and ’banana fruit trap' were the 

practices adopted by 100 per cent of the farmers.



'Education' was the single variable which showed a significant positive 

correlation with knowledge whereas , 'extension orientation' and 'participation in 

P.T.D.' were the two variables exhibiting a significant positive relationship with 

the extent o f adoption of farmers' practices.

The practices, 'burning of dry leaves and twigs', ’banana fruit trap' and 

green leaf manuring registered the highest techno-socio-economic indices.

'Banana fruit trap' , 'organic manuring' and 'soaking of seeds in water1 

were the most efficient practices as perceived by researchers, extension personnel 

and farmers.

'Soaking of seeds in water', 'burning of dry leaves and tw igs', 'spraying 

nattapoochedi leaf extract', 'oraganic manuring1 and 'green leaf manuring1 were 

the most ecofriendly practices as identified by the farmers.

The most important production constraint experienced by the farmers 

was 'incidence of pests and diseases'. The common pests were fruit fly, epilachna 

beetle, pumpkin beetle and plant lice. Mosaic and leaf spot were the common 

diseases. 'High cost o f material inputs' was the most important economic 

constraint.


