
'Acc-jiJo- iloSo/

bSo-TJ

ja-i/am

ANALYSIS OF THE MANAGEMENT FOR
SUSTAINABLE AGRICULTURE

BY THE FARMERS OF KERALA

By

JAYASREE KRISHNANKUTTV

THESIS
Subdued in partial fulfilment of the

requirement for the degree

Boctor of yWlosophij in Hgficultttfc
(Agricuitiiral Extension)
Faculty of Agncultwre

KERALA AGRICULTURAL UNIVERSITY

^artmnt of Asticultuwl
COLLEGE OF HORTICULTURE

VEUANIKKARA - THRISSUR
KERALA, INDIA

1995



DECLARATION

I hereby declare that this thesis entitled "Analysis of

the Management for Sustainable Agriculture by the Farmers of

Kerala is a bonafide record, of research work done by me during

the course of research and that this thesis has not previously

formed the basis for the award to me of any degree, diploma,

associateship, fellowship or other similar title, of any other

University or Society.
L-

vellanikkara, ' •

•



CERTIFICATE

Certified that this thesis entitled "Analysis of the

Management for Sustainable Agriculture by the Farmers of Kerala
is a record of research work done independently by Smt. Jayasree

Krishnankutty, under my guidance and supervision and that it

has not previously formed the basis for the award of any degree,
fellowship or associateship to her.

Dr. R.M. Prasad
(Chairman, Advisory Committee)

_ Associate Professor in
Jvt., 95 Agricultural Extension

v«n;inikkara Kerala Agricultural UniversityVellanikkara, Vellanikkara



Approved by:

Chairman A

Dr. R.M. Prasad

VJV-

Members

1. Dr. C.C. Abraham o/d 0/ f
A'

2. Dr. A.G.G. Menon

3. Dr. M. Abdul Salam

4. Dr. Ranj an S. Karippai

External Examiner

V

• IcA jr



ACKNOWLEDGEMENT

At the completion of this research work I am primarily indebted to
Dr. R.M. Prasad, who with his knowledgability, is an inspiration to any student. I take it

as a privilege to have been put uruier his guidance.

My sincere thanks are due to Dr. C.C. Abraham and Dr. A.G.G. Menon who
showed interest in the work in spite oftheir busy schedules. I am grateful to Dr. M. Abdul

Salam who helped me with some valuable material during his short stint abroad, Dr. Ranjan
S. Karippai for his constructive help and Dr. P.V. Prabhakaran who gave the proper
guidance for data processing.

I thank my classmates spread all over Kerala who helped me during data

collection anil my cousin Ranjana Damodaran for her help and support.

I acknowledge with thanks the Junior Research Fellowship awarded by UGCfor
my research work.

My sincere gratitude goes to the farmer respondents of my study, scientists of
KAU and TNAU and officers of the State Department ofAgriculture who served as judges
for the study.

1 thank Sri. O.K. Ravindran, C/o Peagles, Mannuthy for the sincere work done

by him.

I owe a great lot to my family for simply being there whenever I needed.

And I thank Godfor just everything.

JAYASREE KRISHNANKUTTY



CONTENTS

Chapter Title Page No.

1 INTRODUCTION
1

2 THEORETICAL ORIENTATION 10

3 METHODOLOGY 44

4 RESULTS AND DISCUSSION 82

5 SUMMARY 149

REFERENCES 158

APPENDICES

ABSTRACT



LIST OF TABLES

Table No. Title

1. Distribution of scientists based on their
choice of definition of sustainable

agriculture

2. Distribution of extension personnel in
relation to their choice of definition of
sustainable agriculture

3. Distribution of farmers according to their
choice of definition of sustainable
agriculture

4. Distribution of judges according to their
choice of definition of sustainable

agriculture (pooled sample)

5. Mean weightages assigned to the dimensions
by the three categories of judges

6 . Analysis of the ranks assigned by the three
categories of judges

7. Analysis of the Departmental schemes in
relation to components of sustainable
agriculture

8. Analysis of the schemes for sustainability
oriented activities and the identified

dimensions of sustainable agriculture
involved in them

9. Distribution of respondents according to
their knowledge about sustainable
agriculture

10. Distribution of farmers according to their
attitude towards sustainable agriculture

Page No.

83

84

85

86

90

93

98

100

105

107



Table No. Title Page No.

11. Distribution of respondents based on their ]^09
extent of adoption of sustainable
agricultural practices

12. Correlation analysis of knowledge about 13^2
sustainable agriculture with the
independent variables

13. Multiple regression analysis of knowledge
about sustainable agriculture with the
independent variables

14. Results of the step-down regression
analysis on knowledge about sustainable
agriculture

116

15. Direct and indirect effects of the
independent variables on knowledge about
sustainable agriculture

16. Correlation analysis of attitude towards
sustainable agriculture with the
independent variables

17. Multiple regression analysis of attitude
towards sustainable agriculture with the
independent variables

123

125

18. Results of the step-down regression 126
analysis on attitude of farmers towards
sustainable agriculture

19. Direct and indirect effect of the
independent variables on attitude towards
sustainable agriculture

129

20. Correlation analysis of extent of adoption ^^4
of sustainable agricultural practices with
the independent variables

21. Multiple regression analysis of extent of ^^5
adoption of sustainable agricultural
practices with the independent variables



Table No. Title Page No.

22. Results of the step-down regression
analysis on extent of adoption of
sustainable agricultural practices

23. Direct and indirect effects of the
independent variables on extent of adoption
of sustainable agricultural practices

138

24. Constraints experienced by farmers in ^^45
adoption of sustainable agricultural
practices



LIST OF FIGURES

Figure No. Title
Page No.

1. Map showing the location of the study 53

2 . Conceptual framework of the study- 43

3 . Mean weightages assigned to the dimensions
by the three categories of judges

91

4 . Distribution of scientists who assigned
ranks from 1 to 6 to the presented
dimensions

94

5 . Distribution of the extension personnel who
assigned ranks of 1 to 6 for the presented
dimensions

95

6 . Distribution of farmers who assigned ranks
of 1 to 6 the presented dimensions

96

7 . Distribution of respondents according to
their knowledge about sustainable
agriculture

106

8 . Distribution of farmers according to their
attitude towards sustainable agriculture

108

9 . Distribution of farmers based on their
extent of adoption of sustainable
agricultural techniques

110

10 . Path diagram showing the direct and
indirect effects of the selected variables
on knowlege about sustainable agriculture

119



Figure No. Title Page No.

11. Path diagram showing the direct and ]l3o
indirect effects of the selected variables
on attitude towards sustainable agriculture

12. Path diagram showing the direct and
indirect effects of the selected variables
on extent of adoption of sustainable
agricultural practices

13. Empirical diagram showing the results

140

148



ItUntduction



Chapter 1

INTRODUCTION

Science has been described as the unending quest for

truth. The truth, however unpleasant it may be, must be the

leading light for the real scientist. During the many

miileniums of evolution, science has advanced at breath taking

rates and scientific progress has become almost synonymous with

human development.

In the former days, man used to look up to nature for

everything he needed. Nature was worshipped like God and

natural phenomena were looked upon with awe. For generations,

our ancestors lived in perfect harmony with nature, never

damaging it beyond the irreparable limit.

But scientific developments brought about changes at

large. As science progressed, so did man's needs. Science

equipped man with a power so great that he began to think of

conquering nature and controlling it. Simple, nature-oriented

way of living gave way to more complicated ways leading today's

super-fast, consumer life.

Changes were many fold. The general faster rate in the

tempo of life reflected in all sectors. People wanted quick, if

not instant remedies for their problems. Words like



result-oriented. hi-tech and fast-acting became the trend of

the times. These concepts took their place in agriculture too,

which originally started as just an extension of nature.

After the second world war, scientific advancements

revolutionised agriculture in the rich countries of the world.

Laboratory-born varieties replaced traditionally cultivated

varieties evolved from centuries of careful selection. Use of

chemicals as fertilizers and for plant protection became

imperative. As the times progressed, it became possible even to

instill the desired trait into a crop by artificial means. It

is now possible through biotechnology to create hybrid crop

seeds which incorporate pollen inhibiting genes which promise a

20 per cent increase in yield. This effectively ensures that

any sort of natural pollination cannot take place making farmers

everywhere completely dependent on the seed companies (Mathen,

1993) .

Due to this high-external-input agriculture,production

and productivity double or triple-folded in the developed

countries. Food grain production became surplus there.

However, the developing countries were a far cry from this

picture. They lagged pathetically behind in the case of

agricultural production.

But India was an exception. In India, the 'green

revolution' brought about high yielding varieties and allied use



of synthetic inputs in agriculture which boosted up yields more

than ever. During this time the main aim was increased

production and productivity. However, only the cream of the

cultivator class benefited from these developments in

agriculture, while the average Indian rural farmer, who could

not afford the additional expenses attached with the high

yielding varieties was forced to let go of his land or ended up

in heavy debts. The social and economic stratification became

more marked still, with the rich getting richer and the poor

getting poorer. This resulted in more and more land

exploitation by the destitute which caused severe

desertification and numerous associated ill effects.

Another problem lurking in the background was the loss

of genetic diversity. India is one of the countries that has

the maximum genetic diversity in the world. Over 50,000

varieties of rice and other cereal crops, more than 20 varieties

of cattle, over 10,000 varieties of trees and countless

varieties of pulses, oil seeds, vegetables, herbs, insects,

animals, birds, micro-organisms and other life forms form the

basis of our genetic wealth. By appalling rates of

deforestation and continued nurturing of a few varieties by way

of monoculture, there has been such a heavy erosion in the

genetic diversity of our country that it came as a rude shock

when the realisation finally began to seep in.



other than retaining the rich diversity of nature, this

wide variety of species has some roles of inestimable value. It

is this wide genetic base that gives the specific variety, the

ability to cope with adverse environmental conditions. The wild

relations of the cultivated varieties may be having resistance

to major pests and diseases which has been proved time and again

by researchers. For example, an IRRI reporter states: "Of the

estimated 120,000 varieties of rice world-wide, the

International Rice Research Institute (IRRI), Philippines, has

collected and screened, around 83,000 varieties. Of those

screened, one variety Oryza nivara. a wild rice from India, is

the only known source of genes, which has resistance to Grassy

Stunt Virus (GSV) disease". In other words, if this variety

Oryza nivara becomes extinct the whole rice crop in the world

would be subject to the onslaught of the virus. Traditional,

multipurpose varieties are so much forgotten with the advent of

the new scientific trends in agriculture that the young

generation has not even heard of them. An example narrated to

the researcher by the local farmers is that of the Scented rice

cultivar 'Jeerakasala' or 'Gandhahasala' which was regularly

cultivated in some parts of Thrissur District upto the early

part of the 1960s. Now the new generation cultivators have not

even heard of it. At the same time, they purchase the North

Indian cultivated scented rice 'Basmati' at exhorbitant prices

- so much for productivity-oriented agriculture.



In addition to the general problems faced by Indian

farmers, Kerala faces other problems as well. it stands apart

from other Indian states in many aspects. The density of

population of the State is one of the highest in the country.

It has the highest literacy rate in India and also has the

highest wage rate. Still, shortage of labour becomes more acute

day by day in the State. Due to the increasing pressure on land
and a number of other reasons, land value escalated at

unbelievable rates. Subsequently more and more agricultural

lands are being sold which are converted for non-agricultural

purposes.

All these, do not present a rosy picture. On one side,

problems like growing number of mouths to be fed every year,
acute poverty and unemployment weigh down. On the other, wider
spectrum problems like soil degradation, desertification,
decreasing rainfall and environmental hazards abound. What is

a viable solution out of this maze?

Here comes the relevance of sustainable agriculture.

Sustainability is a concept that experts in every field agree

upon as the skeleton around which the future agriculture is to
be built. But what is sustainable agriculture? The term is

attributed to Lady Eve Balfour, who first used it in the late

1970s (Rodale, 1988) .



Sustainable agriculture is an umbrella term that

embraces but is not restricted to nor is defined by such terms

as organic, regenerative, biodynamic, ecological, alternative or

low input agriculture. Just because a farm is organic or

alternative, it does not however mean that it is sustainable

(Reganold ££. 1990). A sustainable farm must bring out

sufficient produce in an economically viable manner, by using

organic and inorganic inputs in judicious combination so as not

to have any long term detrimental effects on the ecosystem.

Against this background, the present study on

sustainable agriculture was taken up. The concept of

sustainable agriculture has been expressed in a variety of ways

by eminent scientists and noteworthy organisations. Hence, a

study of this kind may help to make a detailed analysis of the

concept so as to derive a generalisation of the concept and to

clarify on the dimensions of sustainable agriculture.

Government is the major agency that motivates and

directs developments in agriculture in the State. Hence it was

thought desirable to examine how far the element of

sustainability is incorporated in the various development

programmes of the State Government. Another important aspect

was to examine the scope and spread of the concept at the farmer

level, for ultimately, they are the real trend setters.

With the above in view, the present study is taken up

with the following specific objectives.



a. To analyse the concept of sustainable agriculture as

perceived by scientists, extension personnel and farmers,

b. To examine the dimensions of sustainable agriculture.

c. To examine the nature and extent of inclusion of the

identified dimensions of sustainable agriculture in the

development programmes of the State Departments of

Agriculture, Animal Husbandry and Fisheries.

d. To analyse the extent of knowledge, attitude and adoption

of the components of sustainable agriculture by the

farmers of Kerala.

e. To analyse the different environmental, situational,

economic and personal factors which contribute to the

knowledge, attitude and adoption of practices for a

sustainable agriculture by the farmers.

f. To identify to constraints in the adoption of technologies

for sustainable agriculture by the farmers

Limitations of the study

The present study forms part of the Doctorate degree

programme and hence has the inherent limitations of an

individual investigation done with limited financial resources

in a fixed time frame. The student researcher was thus forced



to confine the coverage of the study to a feasible level in the

case of sample size, location etc. However, every e^f^t was

taken to make the investigation as scientific and systematic as

possible.

Sustainable agriculture is a vast topic. A relatively

small scale study of the present sort cannot reach upto all of

its branches and bifurcations. However, this is the first study

of its kind in Kerala undertaken by Extension research.

In spite of these limitations, the best effort was put

up to produce a concise study that touches some of the most

important areas of the subject. It is expected that the study

will project the strengths and weaknesses in the future of

sustainable agriculture in the State.

Presentation of the study

The thesis is divided into six chapters. The present

chapter which is the first one has already covered the specific

need for the study, specific objectives and also the limitations

of the study. The second chapter presents the review of related

literature to the study. The location of the study, sampling

procedure, variable selection and operationalisation, methods of

data collection and statistical techniques employed are narrated

in the third chapter. The fourth chapter presents the results
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/
and goes into detailed discussion on the results./yThe sixth and

the last chapter summarises the results and gives the

implications of the study. The references, appendices and

abstract of the thesis are given at the end.
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Chapter 2

THEORETICAL ORIENTATION

Any kind of research work calls for an exploration into

the available literature on the subject related to the research

theme. In this chapter, an attempt is made to review the

existing literature that were related to the various objectives

of the research work, which had helped the researcher to provide

a basis for the empirical investigation. The review of

literature is presented under the following heads.

1. Concept of sustainable agriculture

2. Dimensions/elements of sustainable agriculture

3. Sustainable agricultural techniques/practices

4. Identification of sustainable agricultural techniques in the

development programme of the State through content analysis

5. Relationship of personal and socio-economic variables of

farmers with the dependent variables

6. Constraints in adoption of sustainable agricultural

practices experienced by farmers

7. Conceptual framework of the study
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1. Concept of sustainable agriculture

The concept of sustainable agriculture is understood and

explained differently by the experts in different fields.

Eventhough there is wide variation in the definitions proposed

by eminent scientists and notable organisations, certain aspects

like maintaining productivity, preserving the natural resource

base and meeting the demands of the future prop up almost

uniformly in all the definitions. The important definitions are

reviewed as under.

According to Hornick and Parr (1987), a sustainable

system is one where the benefits from the soil conservation
practices are equal to or greater than the negative effects of
the soil degradative processes.

Conway and Barbier (1988) defined agricultural

sustainability as the ability to maintain productivity whether

of a field or farm or nation in the face of stress or shock.

Granastein (1988) had summarised the historical

development of the concept of sustainable agriculture.

According to him, earlier, this concept was conceived as

"organic farming", a term which was originally coined by Rodale

in the 1940s. Other terms such as "natural", "ecological",

"biological", "alternative", "low-input", and "regenerative"
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have been used in contrast to "high-input", "maximum production"

and "intensive" agriculture.

The Technical Advisory Committee of the consultative

group on International Agricultural Research (TAC/CGIAR, 1988)
stated that sustainable agriculture is the successful management

of resources for agriculture to satisfy changing human needs

while maintaining or enhancing the quality of the environments

and conserving natural resources.

American Society of Agronomy (1989) opined that

sustainable agriculture is one that over the long term

(i) enhances environmental quality and the resource base on

which agriculture depends, (ii) provides for basic human food

and fibre needs, (iii) is economically viable and (iv) enhances

the quality of life for farmers and the society as a whole.

FAO (1989) observed that sustainable agriculture should

involve the successful management of resources for agriculture

to satisfy changing human needs while maintaining or enhancing

the quality of the environment and conserving natural resources.

Lynam and Herdt (1989) defined a sustainable system as

one with non-negative trend in measured output.

According to Research Branch of Agriculture, Canada

(1989), 'sustainable agricultural systems are those that are

economically viable, and meet country's needs for safe and
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nutritious food, while conserving or enhancing natural resources

and the quality of the environment for future generations'.

Rutten (1989) proposed as a guide to research that the

definition of sustainability should include - (a) the development

of technology and practices that maintain and/or enhance the

quality of land and water resources and (b) the improvement in

plants and animals and the advances in production practices that

will facilitate the substitution of biological technology for

chemical technology.

USAID (1989) suggested a definition for sustainable

agriculture as a management system for renewable natural

resources including soil, wildlife, forests, crops, fish,

livestock, plant genetic resources and ecosystems to provide

food, income and livelihood for current and future generations

and that maintains or improves the economic productivity and

ecosystem services of these resources.

Abrol and Katyal (1990) opined that in simplistic terms,

sustainable agriculture implies endurance of productivity level

through certain agricultural practices over a period of time.

Hart and Sands (1990) generalised that sustainable land

use systems are those that are both economically viable in the

short-run, yet not environmentally degrading in the long run.
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The essence of sustainability Is the maintenance of natural
resource productivity.

Reganold gt ai- (1990) remarked that to be sustainable,

a farm must produce adequate food of high quality, be
environmentally safe, protect the resource base and be

profitable.

Jodha (1991) after reviewing the work of a number of

internationally known authors defined sustainability in relation

to specific situations as the ability of a system to maintain a

certain well defined level of performance (output) over time,

and if required, to enhance the same, including through linkages
with other systems, without damaging essential ecological

integrity of the system. Because of the time factor involved
and the system's responsiveness to changing requirements,

sustainability is a dynamic phenomenon. This distinguishes

sustainability from mere subsistence and makes it compatible

with development.

John and George (1991) pointed out that a sustainable

agricultural system must be economically and ecologically
viable, both in the short and long term perspectives, be dynamic

and adaptable to changing needs and give priority attention to

the renewable natural resource base.
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Venkataramanl (1991) defined sustainable agriculture as

that form of farming which produces sufficient food to meet the

needs of the present generation without eroding the ecological

assets and the productivity of the life-supporting system of

future generations.

Altieri (1992) opined that the goal of sustainable

agriculture is to maintain agricultural productivity with

minimal environmental impact, assuming adequate returns while

providing for the social needs of the entire population.

2. Dimensions/elements of sustainable agriculture

Dover and Talbot (1987) indicated that the growing need

for a productive and sustainable agriculture calls for a new

view of agricultural development that builds upon the

risk-reducing, resource conserving aspects of traditional

farming and draws on the advances of modern biology and

technology. With the continuing population increase and rising

food demand, industrial agriculture should not disappear, but

that an ecological approach can begin to redress the

environmental deterioration that both industrial agriculture and

misplaced traditional agriculture have brought about.

Khosla (1987) characterised sustainable development

designed with factors like resource conserving, equitable,
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economically efficient, waste reducing, socially compatible,

enjoyment generating, self reliant and need fulfilling.

Brklacich (1989) identified the elements of a

sustainable production system as food sufficiency dimension,

resource-stewardship dimension and producer-community dimension.

Swaminathan (1989) opined that prevention of soil

erosion, conservation and management of water resources,

conservation of biological diversity using in situ, ex-situ,

in-vitro and in-vivo methods and promoting the spread and

development of economically viable and ecologically sound farm

techniques are the main components of a sustainable agricultural

system.

Lai and Miller (1990) pointed out that some of the

manipulable components for attaining sustainability are

(a) improved cultivars and cropping systems, (b) conserving

tillage and crop residue management, (c) application of

fertilisers and organic amendments and (d) water management.

Virma^i and Eswaran (1990) identified the dimensions for
A

sustainability of farming systems as technological feasibility,

economic viability, political desirability, administrative

manageability, social acceptibility and environmental soundness.

Jodha (1991) enumerated the two key elements of

sustainability as (i) the intergenerational equity that is.
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future generations should have equal or more prospects than the

present ones, and (ii) primacy of the bio-physical resource base

of the system in conditioning such equity - that is, potential

degradation of the resource base in course of human efforts to

maintain/raise system's performance is a key limitation to

sustainability.

Hailu and Runge-Metzger (1992) opined that the

sustainability of food production systems involves both

environmental and socio-economic dimensions. A system will

prove sustainable only if it can

maintain or enhance environmental quality and remain robust

against external stress or major disturbances.

satisfy society's future demands for food and fibre.

assure the economic and social well-being of producer.

3. Sustainable agricultural techniques/practices

This is a current area of research in which much

individual and institutional attention have been focussed of

late. The motto of 'going back to nature' is reflected in the

efforts to bring back some of the traditional agricultural

practices and revive or make necessary modifications to the

age-old conservational techniques which have been largely

replaced by artificial methods by the new generation



18

cultivators. Moreover, what is sustainable for one area may not

be so for other areas. Thus a fresh approach for looking into

sustainable agricultural practices suitable for each locality is

very much necessary.

Dover and Talbot (1987) opined that no single

agricultural method has a corner on sustainability. Any farming

system whether chemical-intensive or natural can be in some

aspects resource-conserving and in other aspects wasteful,

environmentally unsound or polluting. Simply substituting

non-chemical alternatives may not necessarily make agriculture

more sustainable.

Taylor (1987) stressed on the necessity of diversifying

the alley cropping technology by including nutritional and

economic species. He opined that the basic planting and pruning

design of the technology has proven effective for erosion

control and soil amelioration.

Wilken (1987) observed that in many indigenous farming

systems, field edges and borders, road sides and canal banks are

routinely grazed by livestock. Where space is even scarcer,

these surfaces may be planted with special crops, herbs or

medicines or with deep-rooted shrubs and trees that yield

valuable products and act as soil stabilisers and windbreaks.

Distinctive field edges and aquatic environments also shelter

wild plants and animals that can be harvested.
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Greenfield (1988) reported on vetiver-based moisture

conservation systems as cheap, replicable and sustainable.

Vetiver-hedges, once established completely stop sheet erosion,

slow run-off, spread it out and filter out the silt while

letting the water seep through the entire length of the hedge.

Vetiver grass grows through the silt, forming a natural terrace

over the years.

Van Diest (1988) reported that when phosphate is the

primary limiting factor in integrated crop-livestock systems,

applying rock phosphate to legumes can raise the quantity and

quality of fodder leading to better animal health and higher

productivity. The phosphates in the forage derived from applied

rock phosphate can be recovered in the manure of stall-kept

animals. After bio-gas production, the residue can be used to

improve the fertility of arable land.

Schrimpf and Dziekan (1989) reported on the

effectiveness of some botanical pesticides like castor oil,

papaya leaf mixture etc. They also found out that cow dung ash

could be used for storing maize free of weevils.

Salam and Sreekumar (1990) recommended coconut based

mixed farming system to sustain productivity under the homestead

farming system prevalent in Kerala. They presented the

intercropping system of a small farmer with coconut-arecanut-
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banana-vegetables-fodder grass as the main crop components and

cows and chicken as the livestock components and proved it to be

sustainable.

Young (1990) stated that sustainable land use requires

a combination of production with conservation. Agroforestry can

contribute to this through control of erosion, maintenance and

improvement of soil fertility, checking forest clearance and

range land degradation and watershed management.

Baldwin (1991) referred to vermi composting as the

process of using earth worms and micro-organisms to convert

organic waste such as manure or household refuse to valuable

compost. Earthworms help the farmers by decomposing organic

matter, generating nutrient rich casts and opening channels in

the soil thus improving soil fertility and structure.

Mollison (1992) viewed permaculture as a sustainable way

of adapting to the rich resource-base. Permaculture is partly

about agriculture, partly about gardening, transport,

architecture, finance, social-design, non-waste production,

waste-recycling etc. It is a design-system for people and also

for the rehabilitation of native species and damaged landscapes

- of which agriculture is the main agent of damage.

Save and Sanghavi (1992) had portrayed about Mr. Save's

way of natural farming. Here step by step, his farm was
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completely brought under organic farming with complete deletion

of chemicals. He used earth worms for tillage, tried and

succeeded in trying out better and more beneficial spacing for

coconuts etc. According to them for more than 30 years his farm

has run profitably.

4. Identification of sustainable agricultural

techniques in the development programmes of the

state through content analysis

Berelson (1954) stated that content analysis is a method

of studying and analysing communication in a systematic,

objective and quantitative manner to measure variables.

Good and Scates (1959) quoted that content analysis is

the quantitative analysis of documentary materials. It is

concerned with certain characteristics that can be identified

and counted.

Kerlinger (1973) considered content analysis as an

indirect way of observing people's behaviour where the

investigator takes note of the communications that people have

produced and asks questions of the communication.

Singh (1974) conducted content analysis of Farm Telecast

Programmes of Delhi TV. He studied the programmes, did a trend
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analysis of agricultural TV and identified the content emphasis,

their evaluative nature and motivational nature.

Kayal (1975) used content analysis to study the trends

of coverage regarding agricultural topic in a Bengali farm

magazine, 'Krishi Pragathi' from 1965 to 1974. The trends in

coverage of different areas of agriculture were analysed.

Gajapathy (1975) while analysing the agricultural news

content of two Tamil dailies found that during the period of

July 1973 to June 1974 the daily Dinamani published 23 articles

on agriculture while Melaimurasu published 28 articles.

Sandhu and Shukla (1981) after their content analysis of

Trianjan programme of AIR Jullundar opined that the Trianjan

programme should provide more coverage to important aspects of

rural home life, informational and informa-cultural types of

messages should be enhanced and that involvement of experts

should be increased.

Siddaramaiah and Raghavendra (1983) did content analysis

of the Indian Journal of Extension Education from 1965 to 1981

and found out that the three major areas of Extension research

which have been covered to a greater extent were adoption and

diffusion, extension methods and communication. The areas which

were least represented in terms of articles were social change,
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special groups, training of farmers, leadership and group

dynamics, rural institutions and youth development.

Prakash ai- (1990) did content analysis of

Agricultural pages of three leading Malayalam dailies viz.,

Malayala Manorama, Methrubhoomi and Kerala Kaumudhi from April

1986 to March 1987 and reported that in the •Karshikarangam'

pages of all three dailies, articles on crop production were the

maximum. The crop coverage varied according to the readership

pattern of each newspaper. The authors suggested inclusion of

details of supply and services, market rates of produces and

timely publications of relevant cultivation practices of major

crops.

5. Relationship of personal and socio-economic

variables of the farmers with the dependent

variables

The reviews for each of the dependent variables are

given separately.

The reviews pertaining to knowledge of agricultural

practices in relation to the selected characteristics of farmers

are summarised. Due to the lack of specific studies on

knowledge of sustainable agricultural techniques in relation to

selected characteristics of farmers, related studies are

reviewed.
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A. Knowledge about sustainable agriculture

Year Nature of Relation
ship established

Positively
significant

Independent
variable

Author(s)

Kamarudeen1. Education

2. Farming
experience

3. Farm size

Parshad

Nataraju and
Chemagowda

Baadgaonkar

Sanjeev

Kher and Halyal

Sulaiman

Sheela

Prabhu and
Chandrakandan

Nagpal and Yadav

Gopal

Gadhandapani

Sanj eev

Chenniappan

Reddy and Reddy

Prahbu and
Chandrakandan

Supe and Salode

Vij ayaraghavan

1981

1981

1986

1987

1987

1988

1989

1989

1990

1991

1974

1985

1987

1987

1988

1990

1975

1977

No influence

Positively
significant

Positively
significant

Negative
relationship

Positively
significant

Negative
relationship

Non

significant

No

relationship

Positive
relationship



4. Annual
income

Chandrakandan 1980

Sarkar and Reddy 1980

Kamarudeen 1981

Haraprasad 1982

Khanal 1986

Reddy and Reddy 1988

Sulaiman 1989

Nagpal and Yadav 1991

Sushama

Kamarudeen

Ahmed

Patil

Godhandapani

Baadgaonkar

Chenniappen

Sulaiman

1979

1981

1981

1985

1985

1987

1987

1989

5. Exposure to information sources

a. Interpersonal: Prabhu and 1990
Chandrakandan

25

Positive
relationship

Negative
relationship

Non

significant

Positive
relationship

Non

significant

Negative
relationship

Non

significant

Positive
relationship

Non

significant

Positive
relationship

Negative
relationship

Non

significant

Positive
relationship



b. Mass media Menon and Prema 197 8

Prasad 1978

Manivannan 1980

Chandrakandan 1982

Godhandapani 1985

Senthil 1986

Syamala 1989

Prabhu and

Chandrakandan' 1990

Sulaiman 1991

6. Economic
motivation

7. Innovation
proneness

Sohal and Tyagi 1978

Somasundaram and

Singh

Janakiramaju

Vij ayaraghavan
and Somasundaran

Jayakrishnan

Singh and Ray

Sulaiman

Juliana et al.

Pachori and
Tripathi

Philip

Khanal

1978

1978

1979

1984

1985

1989

1991

1983

1984

1986
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Positive
relationship

Positive
relationship

Positive
relationship

Non

significant

Positive
relationship



Kher & Halyal 1988

Syamala 1989

Juliana et al. 1991

8. Risk Misra and Sinha 1981
orientation

Prabhu and
Chandrakandan

1990

Juliana et al. 1991

9. Extension orientation

a. Extension
contact

b. Extension
participation

Vijayaraghavan & 1979
Somasundaram

Baadgaonkar

Sanjeev

Syamala

Kamarudeen

1987

1987

1989

1981

Chandrasekharan 1982

Senthil 1983

Godhandapani 1985

Reddy & Reddy 1988

Juliana ^ 1991

Sulaiman 1989

27

Non

significant

Positive
relationship

Positive
relationship

Non

significant

Positive
relationship

Positive
relationship

Positive
relationship

Non

significant

Positive
relationship

Non

significant

Positive
relationship

Positive
relationship



B. Attitude towards sustainable agriculture

The reviews pertaining to attitude of farmers towards

sustainable agricultural practices in relation to their selected
characteristics are summarised as under.

As in the case of knowledge about sustainable

agricultural practices, here also specific studies on attitude
of farmers towards sustainable agricultural practices could not

be traced. Hence related studies are reviewed.

1. Education Kamarudeen

2. Farming
experience

Surendran

Vijayakumar

Cherian

Sanjeev

Anilkumar

Kunchu

Latha

Rahiman and
Menon

Naik

Mani & Knight

Cherian

1981

1982

1982

1984

1987

1988

1989

1990

1980

1981

1981

1984

Positive
relationship

Non

significant

Positive
relationship

Non

significant

Positive
relationship

Non

significant

Positive
relationship

Positive
relationship



Sanjeev

Kunchu

1987

1989

3. Farm size Reddy and Reddy 1977

4. Annual
income

5. Mass media
exposure

Prakash

Sarkar

Vijayakumar

Cherian

Khanal

Kunchu

Latha

1980

1980

1983

1984

1986

1989

1990

Nagpal and Yadav 1991

Sushama

Vijayakumar

Viju

Kunchu

Latha

Rao

Prakash

1979

1983

1985

1989

1990

1979

1980

Non

significant

Positive
relationship

Non

significant

Positive
relationship

Non

significant

Non

significant

Positive
relationship

Non

significant

Positive
relationship

Positive
relationship
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Positive
relationship

Non

significant



6. Economic
motivation

7. Innovation
proneness

Kamarudeen

Vij aya

Cherian

Singh and
Kunsroo

Syamala

1981

1982

1984

1985

1989

Das & Sarkar 1979

Mani & Knight 1981

Pathak 1981

Kunchu 1989

Nagpal & Yadav 1991

Philip

Khanal

Syamala

Latha

1984

1986

1989

1990

8. Risk Kunchu
orientation

1989

9. Extension Reddy and Reddy 1977
contact

Kamarudeen 1981

Pathak 1981

30

Positive
relationship

Non

significant

Positive
relationship

Positive
relationship

Non

significant

Non

significant

Positive
relationship

Non

significant

Non

significant

Positive
relationship

Non

significant
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Singh and 1981 Non
Kunsroo significant

Syamala 1989 Positive
^ relationship

Studies depicting the relationship of perception about

availability of sustainable agricultural techniques, perception

about price of inputs and perception about price of outputs
with the dependent variable (attitude towards sustainable
agriculture) were not available and hence not reviewed.

However, Latha (1990) found positively significant

relationship between perception about efficiency of biogas

technology among users and their attitude towards biogas
technology.

C. Extent of Adoption of sustainable agricultural practices

The review pertaining to extent of adoption with

selected independent variables are summarised as under.

in the absence of specific studies depicting the

relationship of extent of adoption of sustainable agricultural
practices with selected characteristics of farmers, studies on
the extent of adoption of improved agricultural practices are

presented.



Variables Author(s)

1. Education Pillai

2. Farming
experience

Ayyathurai

Ramakrishna

Viju

Prasannan

Balan

Aziz

Ahmed

Himantharaju

Mann

Bonny-

Raj endran

Renganathan

Balasubramanian
& Kaul

Ramaswamy

Jayakrishnan

Moorthy

Godhandapani

Palani

Year

1978

1980

1980

1985

1987

1987

1988

1988

1988

1989

1991

1992

1981

1982

1983

1984

1984

1985

1987

32

Nature of Relation
ship established

Positive
relationship

Non

significant

Positive
relationship

Negative
relationship

Non

significant

Positive
relationship

Negative
relationship

Non

significant



3. Farm size

4. Annual
income

Ramaswamy 1987

Krishnamoorthy 1988

Bonny 1991

Ravi 1979

Ravichandran 1980

Sinha & Sinha 1980

Vijaya 1982

Sanoria and 1983
Sharma

Kulkarni and 1984
Patel

Gangully 1985

Swaminathan 1986

Prasannan 1987

Reddy 1987

Aziz 1988

Satheesh 1990

Rajendran 1992

Pillai

Manivannan

Ramakrishnan

Viju

Aziz

1978

1980

1980

1985

1988

33

Positive
relationship

Negative
relationship

Positive
relationship

Non

significant

Positive
relationship

Positive
relationship

Non

significant

Positive
relationship



Naik

Anithakumari

Raj endran

Geethakutty

Exposure to Prasad
information

sources

1988

1989

1992

1993

1978

1980

1981

1987

1989

1993

1977Mass media

b. Interpersonal
sources

Prakash

Kamarudeen

Balan

Vijayan

Geethakutty

Tripathy

Sohi and Kherde 1980

Manivannan 1980

Jayakrishnan 1984

Balasubramanian 1985

Godhandapani 1985

Jayapalan 1985

Wilson and

Chaturvedi 1985

Choudhary 1970

Menon 1970

Tripathy 1977

Singh 1981

Ray and Singh 1985

Non

significant

Positive
relationship

Negative
relationship

Positive
relationship

Positive
relationship

Negative
relationship

Positive
relationship



6. Perception

There were three variables in this study related with

perception. These were perception about availability of

sustainable agricultural practices, perception about price of

inputs and perception about price of agricultural produce.

Since specific studies dealing directly with these variables

were not available, related studies on the extent of adoption

are listed out.

Ariffin (1975) concluded that the farmer is more

inclined to adopt a recommended agricultural practice if he

perceives that the practice is relevant to his situation.

Chandrakandan et al. (1975) observed that farmers were

more likely to adopt the farm practice when they perceive the

practices to be more compatible, more efficient and feasible,

more communicable, simple to adopt, less costly, highly

divisible and more profitable.

Arulraj and Knight (1978) observed that farmers who

perceived the recommended practices to be less costly, more

profitable and tend to have more immediacy of returns were found

to be growing HYV.
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Thiruthuvadas (1981) reported that the attributes of

multicrop thresher were perceived better by users than

non-users.

Muthukrishnan (1981) found that majority of users of

biogas plants had better perception towards the attributes of

biogas plants.

Sulaiman (1989) observed that the perception of the

attributes of practices had a bearing on adoption.

Rajendran (1992) reported significant relationship

between feasibility perception of the enterprise by farmers and

its utilization in the case of coconut and cattle enterprises.

7. Risk Ayyathurai 1981
orientation

Ramaswamy 1983

Viju 1985

Bhaskaran and 1986
Thampi

Dudhani ei ai- 1987

Balan 1987

Rameshbabu 1987

Krishnamoorthy 1988

Aziz 1988

Negative
relationship

Positive
relationship

Non

significant

Positive
relati onship

Non

significant



Aj aykumar

Rajendran

1989

1992

8. Economic Sohal & Tyagi 1978
motivation

9. Innovation
proneness

Sakthivel

Manivarnan

Joshi

Viju

Palvannan

Prakashkumar

Balan

Aziz

1979

1980

1985

1985

1985

1986

1987

1988

Krishnamoorthy 1988

Vij ayan

Satheesh

Bonny

Rajendran

Geethakutty

Ravi

1989

1990

1991

1992

1993

1979

Balasubramanian 1977
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Positive

relationship

Positive
relationship

Non

significant

Positive
relationship

Positive

relationship

Non

significant

Positive

relationship

Non

significant

Positive

relationship

Positive
relationship

Non

significant

Positive

relationship

Positive

relationship



Ravichandran

Geethakutty

Haque & Ray

Hementharaju

1980

1982

1983

1984

Balan 1987

Krishnamoorthy 1988

Aj aykumar

Vij aykumar

Raj endran

Geethakutty

1989

1989

1992

1993

10. Extension Karim & Mahboobh 1974
orientation

Duraisamy

Somasundaram

Kamarudeen

Balan

Sudha

Jayaramaiah

Palvarnan

Syamala

Vij ayan

1975

1976

1981

1987

1987

1987

1988

1989

1989

38

Non

significant

Positive
relationship

Non

significant

Positive
relationship

Non

significant

Positive
relationship

Positive
relationship

Non

significant

Positive
relationship
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6. Constraints in adoption of sustainable agricultural

practices

Eventhough sustainable agricultural practices are

highly recommendable, there are many constraints in the way of

their adoption by the farmers. Certain factors like lack of

knowledge and apprehension about its unfamiliarity, prevent the

farmers from adopting them, while in some cases the farmers

simply do not want to adopt sustainable agricultural techniques

due to economic reasons. An attempt is made here to present the

opinions expressed by different researchers in this context.

Thiam (1987) concluded that small farmers were generally

not inclined to adopt composting mainly due to the reasons

given.

* Compostible matter is not easily available.

* Digging pits to bury compost is hard work.

* Stirring and turning over compost is repugnant to farmers
for whom compost and dung are the same thing.

Lai (1989) reported that the experiments indicate

that the current knowledge of biophysical processes in alley

cropping and other agroforestry systems is much less than that

in agriculture and forestry based systems. In addition to

understanding the bio-physical processes, one must assess

economic feasibility of the system in the context of non-farm

situations. Human ecology and sociology play an important role
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in acceptance and spread of technologies. We need to study the

specific socio-political and institutional constraints.

Eswaran and Virmani (1990) pointed out that in

developing countries, farmers are not able to sustain the

productivity of their land due to one or all of the following

reasons.

1. Low-economic status of the farmer

2. Technology: availability, transfer and acceptance

3. External intervention and support

4. Intransigencies of the climate

5. Soil/land constraints

Hegde (1990) delineated the constraints involved in

integrating trees into farm systems as: (1) trees also have

actual or perceived negative effects like they compete for

space, scarce nutrients, water and light and they hinder

mechanisation, (2) the planting may involve considerable risks

because of possible damage by animals, (3) markets for tree

products may not exist or prices may be unattractive, (4) trees

are often governed by regulations which may prevent potential

tree planters from gaining the fruits of their work.

Parr at al. (1990) identified overgrazing resulting

from use of the same land for raising crops and animals and
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lack of proper equipment and adequate power as the limiting

factors for the adoption of conservation tillage in the

developing countries.

Reganold si. (1990) broadly outlined the factors

that inhibit farmers from adopting sustainable farming

methods as

1. Governmental policies

2 . Lack of information on sustainable agricultural practices
to the farmer

3 . High short term costs

4. Lack of awareness about the adverse effects of agro-
chemicals

Rao (1991) indicated that a common reason why farmers

do not plant useful trees on bunds or in fields was because

the young trees were grazed by stray cattle. He suggested a

simple way to prevent this by swabbing the slurry made of equal

amounts of cattle/goat droppings and water on the leaves of

young trees.

Duhaylunsod (1992) identified the problems for

sustainable development as: (1) anthropocentric philosophy

without holistic perspective of development, (2) ill-oriented/

ill-planned/ill-managed programmes, (3) imposition of alien

ideas/skills and technologies, (4) overpopulation, (5) poverty

and (6) state control over resources.
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In the opinion of Hall (1992), when government talk

about sustainability, they are talking mainly about

environmental practices in terms of resource conservation. But

when farmers talk about sustainability, they are talking about

sustaining their standard of living and looking forward to a

better standard in the next generation. They are not looking to

preserve the fertility of their land 'per se', because in order

to get the necessary food security or cash crops they may, in

fact sacrifice the quality of their land. However, agricultural

development workers overlook this.

Remonde et al- (1992) reported the main constraint in

shifting to organic contour farming by the Philippine

farmers as the labour-intensity in establishing and maintaining

the system. Also, farmers with a family cannot afford to have

a dip in their income as is the case in the transition period

from chemical farming to organic farming.

The conceptual framp-work of the study is given as Fig. 2
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Chapter 3

METHODOLOGY

This chapter discusses the methods employed in the

present study to arrive at the results. The study was

conducted in three phases. The first phase covered the first

two objectives viz., perception about the concept of

sustainable agriculture and identification of dimensions of

sustainable agriculture. The second phase consisted of

pursuing the third objective i.e., identifying the extent of

inclusion of the elements of sustainable agriculture in the

various developmental progratmies of the State Departments of

Agriculture, Animal Husbandry and Fisheries. In the third

phase, the last three objectives were covered i.e., extent of

knowledge, attitude and adoption of sustainable agricultural

practices, relationship of personal and socio-economic

characteristics of farmers with the dependent variables and

the constraints in the adoption of sustainable agricultural

technologies.

The chapter is presented under the following sub-heads.

1. Perception about the concept and dimensions of sustainable

agriculture



45

2. Extent of inclusion of sustainable agricultural

technologies in the developmental programmes of the

Department of Agriculture, Animal Husbandry and Fisheries

3. Extent of knowledge, attitude and adoption of sustainable

agricultural techniques and their relationship with

personal, socio-economic and socio-psychological

characteristics of farmers and

4. Constraints in the adoption of sustainable agricultural

technologies

1. Perception about the concept and dimensions of

sustainable agriculture

For this part of the study, in the first stage, 20

scientists of KAU were contacted and were asked to give a

standard definition of sustainable agriculture and also to

indicate the possible dimensions of sustainable agriculture.

Based on this and also an exhaustive review of literature, five

definitions (Appendix I) and 12 dimensions of sustainable

farming were identified. These were then subjected to

perception analysis.

a. Selection of sample

It was decided that perception about sustainable

agriculture may be obtained from three categories of judges
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viz., agricultural scientists, extension personnel and

farmers. For this purpose, a list of all the available

scientists in the disciplines of Agronomy, Soil Science,

Horticulture and Agricultural Extension from Kerala

Agricultural University and Tamil Nadu Agricultural

University was prepared. Twenty five scientists were

randomly selected from this list. Similarly, a list of

extension personnel in the cadre of Assistant Director and

Deputy Directors from the State Department of Agriculture was

prepared from which 25 officers were randomly selected to form

another category of judges. The third category of 25 farmers

was selected at random from a list of progressive farmers

obtained from the three sub-divisional agricultural offices in

Thrissur district. While preparing the list, it was ensured

that progressive and educated farmers only were included.

b. Operationalisation of concepts

The 12 identified dimensions of sustainable agriculture

were operationalised as detail below for the purpose of this

study.

1. Technological appropriateness: refers to how far a

technology suits the social and infrastructural

situations of the farmer.



2. Economic feasibility: refers to whether the farmer can

afford to adopt the technology within his realm of

financial status and position.

3. Economic viability: refers to whether the technology can

result in bringing positive net returns to the farmer.

4. Environmental soundness: refers to the extent to which

the technology results in enriching the environment or at

least in not harming the environment even to a small

extent.

5. Temporal stability: refers to whether the positive aspects

of the technology remain stable in the long run.

6. Resource use efficiency: refers to how efficiently the

technology can utilise the inputs and convert them into

useful and productive outputs.

7. Local adaptability: refers to the extent to which the

technology is adaptable to the existing local conditions

of the farmers.

8. Social acceptability: refers to the extent to which the

technology is acceptable by the different sections of the

society.
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9. Political tacitness: refers to whether the technology can

be used unhampered in the existing intricacies and

implications of the political system.

10. Administrative manageability: refers to whether the

technology can be practically implemented under the

existing bureaucratic structure.

11. Cultural desirability: refers to the extent to which the

technology fits with the cultural patterns and values of

the society.

12. Renewability; refers to the extent to which the

technology can be used and re-used without much

additional efforts and inputs.

c. Response collection

The responses of the three categories of judges were

obtained using mailed questionnaire. For measuring the

perception about the concept of sustainable agriculture, the

five selected definitions were administered. The respondents

were requested to either choose one of these definitions that

reflected his idea of sustainable agriculture the best or give

a definition in his/her own words. From the definition

selected/given by the respondents, a generalisation was tried to

be arrived at.
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To identify the dimensions, the respondents were asked

to assign ranks to the 12 selected dimensions according to

their perceived importance and also to assign weightages to

the different dimensions such that the total weightage added

to 100. There was no restriction imposed on the weightage to be

assigned except the condition that the total of all the

weightages for the dimensions should not exceed 100.

2. Extent of inclusion of sustainable agricultural
technologies in the developmental progranunes of
the Department of Agriculture, Animal Husbandry
and Fisheries

This was examined by employing the method of content

analysis. Good and Scates (1941) have defined content analysis

as 'the quantitative analysis of documentary material. It is

concerned with certain characteristics that can be identified

and counted.

The research question here was to examine whether there

is adequate inclusion and emphasis on the elements of

sustainable agriculture with reference to various development

programmes of the State Departments. To obtain the information,

the relevant records of the three departments viz.

Agriculture, Animal Husbandry and Fisheries (mainly their

annual plans for the year 1992-93) were thoroughly examined. In

the case of Department of Agriculture and Animal Husbandry,
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the progranimes were categorised based on the crop and

animal concerned respectively. In the case of fisheries,

categorisation was not necessary since there were only a

limited number of programmes. For analysis, activities or

specific practices relevant to sustainable agriculture were

identified in these schemes wherever present. If in any

scheme, there is at least one component/practice that is

related to sustainable agriculture per se, that scheme was

included. Thus, it was possible to obtain the number of

schemes under each department which have some e3ement of

sustainablity.

3. Extent of knowledge, attitude and adoption of
sustainable agricultural techniques and their
relationship with personal, socio-economic and
socio—phychological characteristics of farmers

a. Location

The data for this purpose were collected from farmers

of lowland, midland and upland farming systems in the State.

One district, namely Thrissur district was purposively

selected covering the three farming systems. From the

selected district, one Agricultural Sub-division viz. Thrissur

sub-division was selected randomly.

Three blocks were randomly selected from this

aue-aiviBieft. fne tHtea umxmat,mA
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Ollukkara and Koorkanchery. Three panchayaths, one each

belonging to low-elevation lands, medium-elevation lands and

high-elevation lands were selected purposively from these

blocks.

Low-elevation lands: These lands are usually characterised by

low elevation ranging from MSL to 7.5 m and high rainfall.

The soils are sandy and coastal alluvium in the coastal area

lowlands and saline hydromorphic soils in the Pokkali areas.

In the kole areas, there is salt water inundation and the

land is below MSL in certain areas. Major cropping systems of

this agro-ecological situation in Thrissur district are

rice-rice-fallow, water fallow-rice-vegetable, rice, vegetable,

and rice-banana. In the raised garden lands predominantly

homesteads, the major cropping system is coconut and arecanut

homesteads with intercrops like banana, arecanut, vegetables,

fruit trees like mango and cashew.

Medium-elevation lands: The elevation ranges from 7.5 m to

75 m above MSL. The soils are predominantly lateritic sandy

loams. The major cropping systems are rice-rice-rice,

rice-rice-fallow, rice-rice-vegetables, rice-vegetables/pulses,

rice-rice-green manure etc. The first crop is raised as

rainfed, second and third crops with supplementary irrigation.

Flooding is experienced during south-west monsoon and drought

during the months of January-May. The light textured lateritic

soils of this region help drainage. The homesteads are mainly



rainfed. Supplementary Irrigation is provided in limited areas

using water lifting devices. Crops experiencedrought from
January to May.

High-elevation lands: This region is characterised by
undulating topography with terraces, slopes and hill tops. The

soils are mainly lateritic loams. Major cropping systems are

rice-rice-rice, rice-rice-fallow, rice-rice-vegetables/pulses,

rice-banana, rice-tapioca/yam. These are coconut/arecanut

based homesteads where crops are raised as poly-crop

mixtures. First crop rice is mainly rainfed and second and

third crops supplemented with irrigation. Pulses and sesamum

are raised with residual moisture. Drought is experienced

during January-May months.

For the purpose of this study, three panchayats viz.

Cherpu, Koorkanchery and Paralam that c^me under low-elevation
lands were purposively selected. In the case of medium

elevation lands. Vilvattom, Madakkathara and Nenmanikkara

panchayath were purposively selected from the selected blocks.
Pananchery, Thrikkur and Puthur were the panchayaths selected

under high-elevation lands (Fig.2)-

b. Selection of sample

From each of these panchayaths, three wards were

selected randomly. The ward-wise list of farmers were obtained
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from the respective Krishi Bhavans and. from each ward, 10

farmers were selected randomly. Thus 30 farmers were selected

from each panchayath and the 270 farmers from the selected nine

panchayaths formed the final sample of respondents.

c. Operationalisation of concept and measurement of variables

Based on the specific objectives, review of past studies

and consultation with experts in the field of Agricultural

Extension, the relevant independent variables were selected.

A pilot study was also conducted before the finalisation of

variables to be included in the study.

Measurement of variables

The dependent variables for the study were knowledge

about sustainable agriculture, attitude towards sustainable

agriculture and extent of adoption of sustainable agricultural

practices.

The extent of knowledge, attitude and adoption of

sustainable agricultural techniques by the farmers were analysed

using their mean and standard deviation.

The independent variables selected were:

1. Education

2. Farming experience
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3. Farm size

4. Income from agriculture

5. Irrigation pattern

6. Exposure to information sources

7. Perception about availability of sustainable agricultural
techniques

8. Perception about price of inputs

9. Perception about price of agricultural produce

10. Risk orientation

11. Economic motivation

12. Innovation proneness

13. Extension orientation

Measurement of variables

A. Independent variables

1. Education

Education is operationalised as the number of years

of formal education attained by an individual respondent.

The scoring procedure developed by Trivedi (1963) was used.

The different categories and the weights given were;



Educational level

Illiterate

Can read only

Can read and write

Primary education

Middle school education

High school education

Collegiate education

Weight

0

1

2

3

4

5

6
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2. Farming experience

Chambers' dictionary (1976) explained experience 'as

practical acquaintance with any matter derived from the

changes and trials of life'.

Farming experience was measured in terms of the number

of years since the farmer respondent was actually involved in
the farming activities.

3. Farm size

This refers to the actual area of land (both wet and

garden) possessed by the farmer respondent, which was measured

in cents.
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4. Income from agriculture

This was measured in terms of the gross annual income

from agriculture, obtained by the respondent which was expressed

in rupees.

5. Irrigation pattern

Irrigation pattern was measured in terms of the extent

of irrigated area, and whether irrigation was done during the

whole of the dry months or not.

The irrigation pattern of the farmers was measured on a

three-point continum as

Full Partial Unirrigated

2 1 0

When the farm was irrigated completely all through the

dry months, the irrigation pattern was considered 'full' and a

score of 2 was given. If only a part of the farm is irrigated

or if the whole farm or part of it only is irrigated for a

portion of the dry months the irrigation pattern is considered

as 'partial' and a score of 1 was given in such cases. In

cases where there were absolutely no irrigation, 0 score was

given.
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6. Exposure to information sources

This reflects the contact of an individual with

various sources of information i.e. his mere exposure to the

various sources and not the influence or internalisation of the

messages from those sources.

Cherian (1984) developed a scale for the measurement

of this variable, which was used in this study.

Two types of information sources were considered viz.,

mass media and interpersonal sources. The mass media or

impersonal sources considered were:

1. TV

2. Radio

3. Newspaper

4. Periodicals/magazines

5. Booklets, pamphlets, leaflets etc.

The interpersonal sources were divided into two, i.e.,

formal personal sources and informal personal sources.

Formal personal sources were:

1. Agricultural Assistant

2. Agricultural Officer

3. Village Extension Officer
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4. Block Development Officer

5. Private Firm Representative

Informal personal sources were;

1. Family members

2. Friends/relatives

3. Neighbours/fellow farmers

The frequency of exposure was measured on a three-
point continuum as regular - occasional - never, which were
given scores of 2, 1 and 0 respectively. The cumulative score
of the individual respondents under each scale was considered as
his score for both mass media and interpersonal sources,

The exposure to mass media and exposure to interpersonal
sources were considered separately for the purpose of
interpretation.

7. Perception about availability of sustainable agricultural
techniques

Perception helps individuals cope with the world by
assigning meanings to it which can stand the test of
subsequent experience (Toch and Maclean, 1970).

Sartain ai- (1973) defined perception as the

interpretation of sensory inputs. It involves finding
meaningful interpretations of our experiences.
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Perception about availability of sustainable

agricultural techniques is operationalised as to how far a

farmer views, analyses and interprets by himself about the

availability of sustainable agricultural techniques in his

locality.

In this study, perception about availability of

sustainable agricultural practices was measured using a scale

developed for the purpose. The scale is considered arbitrary

since the rigorous procedures of standardisation by estimating

reliability and validity of the scale were not attempted in

the present case. However, an earnest attempt was made to

measure the perception as scientifically as possible.

Eight sustainable agricultural practices were included

in the scale after detailed discussion with agricultural

scientists of Kerala Agricultural University and Officers of the

State Department of Agriculture. They are;

1. Vermiculture

2. Green manure

3. Biofertilisers

4. Pesticides of plant origin

5. Biological control

6. Residue management

7. Organic recycling

8. Use of sewage water
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The responses of the farmers which rated the

availability of each sustainable agricultural technique as

high were given a score of 3. A score of 2 was assigned to

those responses that rated the perception about availability

of sustainable agricultural techniques as medium, while a score

of 1 was given to those responses wherein the perception

was rated as low. The cumulative score of a respondent on the

eight practices was considered as his score on perception

about availability of sustainable agricultural techniques.

8. Perception about price of inputs

Perception about price of inputs refers to how a

farmer views, analyses and interprets by himself about the

reasonabiiity or otherwise of the price of agricultural inputs.

Perception about price of agricultural inputs was

measured using an arbitrary scale developed for the purpose.

This included seven main agricultural inputs which were:

1. Labour

2. Seeds

3. Fertilisers

4. Weedicides

5. Plant protection chemicals

6. Agricultural implements/farm machinery

7. Irrigation equipments
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The responses of the farmers regarding the perception

about price of inputs were collected on a 3-point continuum as

High Medium Low

3 2 1

A high perception about the price of each agricultural

input was given a score of 3. The responses in which the
farmers perceived the price of input as medium was given a

score of 2 and where it was considered low, a score of 1 was

assigned. The cumulative score on all the inputs was

considered as the score of a respondent on perception about

price of inputs.

9. Perception about price of agricultural produce

Perception about price of farm produce refers to how

far a farmer views, analyses and interprets by himself about

the prevailing price of agricultural produce which he received
on sale of his produce.

This was measured using a scale developed for the

study. The major crops grown and their by-products, if any in

the case of each farmer respondent were listed out. The

perception of the farmer about the price he gets for each

crop's main-produce and by-product were noted down on a

3 point continuum as follows:
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High Medium Low

3 2 1

A high perception about the price was given a score

of 3, those responses in which the price of the produce

under question was rated as fair were given score of 2, and

wherein the respondent perceived the price as -low' was given

a score of 1.

The cumulative score of a respondent on all the main

produces and by-products was taken. This was divided by the

total number of crops raised by him to arrive at his

individual score on perception about price of agricultural

produce.

10. Risk orientation

Risk orientation for the purpose of this study was

defined as the mentality of the farmer towards risk and

uncertainty in farming i.e., whether he would boldly meet risk

on the face or shun away from it.

In this study, the scale developed by Supe (1969) with

slight modification was used to measure the risk orientation of

the respondents. The scale consisted of six statements of which

two were negative. The responses were collected on a 5-point

continuum as shown below.



Points in the continuum

Strongly agree

Agree

Undecided

Disagree

Strongly disagree

Score

7

5

4

3

1
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The scoring pattern given above was reversed in the

case of negative statements. The total score thus obtained by

an individual was taken as his score for risk orientation.

11. Economic motivation

The scale developed by Supe (1969) was used in this

study which consisted of 6 items against a 5-point continuum
from -strongly agree' to 'strongly disagree'. There were five
positive items and one negative item. The scoring adopted was
as follows:

Stronqly Agree Neutral Disagree Strongly
agree disagree

Positive item
score

Negative item
score

7

The total score of the respondent for all the item was

taken as his score for economic motivation.
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12. Innovation proneness

Innovation proneness of a farmer is operationalised as

that mental disposition which makes him positively oriented

towards new ideas and changes and provides him the urge to try

new methods and practices in his field.

This variable was quantified using the scale developed

by Feaster (1968) as modified by Prasad (1983). Eight

statements were used for the present study, with three

response categories as 'yes', 'undecided' and 'no'. For the

first four statements, a score of 2 was assigned to 'yes'

response, a score of 1 to 'undecided' and 0 for 'no' response.

The scoring procedure was reversed in the case of the last four

statements. The summation of the scores obtained by a farmer

for all the eight statements indicated his score on innovation

proneness.

13. Extension orientation

Extension orientation is operationalised for the study

as the degree of involvement a farmer has with the various

Extension activities.

Extension orientation index developed by Bhaskaran

(1979) was followed in the present study, which consisted of two

major items (a) Extension contact (b) Extension participation.
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a. Extension contact

The extent of extension contact was computed by

assigning scores in relation to the frequency of contacting

Agricultural Scientists/Extension Officers/Agricultural

Assistants by the farmers.

Frequency Score

Two or more times a week 3

Once in a week 2

Once to thrice a month 1

Never 0

b. Extension participation

The activities identified by Sudha (1987) as listed

below were included to measure the extension participation of

respondents, with slight modification.

1. Seminar

2. Farmers' meetings

3. Demonstrations

4. Exhibitions

5. Film shows

6. Trainings
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The participation of the respondent in the above
activities during the previous year of data collection in

relation to the frequency of conduction of the activity was used
to arrive at the extension participation score.

Frequency Score

Never

Attending activities
whenever conducted

Attending all activities
whenever conducted

The scores obtained for both extension contact and

extension participation by each respondent was calculated.
These added together formed the extension orientation score of
the individual respondent.

B. Dependent variables

1. Knowledge about sustainable agriculture

This variable refers to the degree of internalisatlon of

the tacts about sustainable agriculture by the respondent which
get reflected in his cognitive behaviour.

It was measured using knowledge test developed for the

study. The procedure of developing the test is briefly
discussed.



68

Collection of items

A knowledge test consists of questions called items.

An item pool of questions was prepared after referring various

literature on sustainable agriculture and consulting the

subject matter specialists. Thus initially, 55 items on

different aspects of sustainable agriculture were collected.

From this list, an initial selection of items was done according

to the following criteria.

1. An item should promote thinking

2. It should differentiate well informed farmers from the

poorly informed ones.

3. It should have some difficulty value.

Based on these, 40 items were selected from the list

for inclusion in the knowledge test (Appendix II). Items were

converted into relevant question forms which were objective

type necessitating the respondents to answer only either

yes/no or true/false.

Item analysis

The 40 questions were administered to a randomly

selected sample of 33 farmers in Wadakanchery Subdivision

which is a non-sample area for the main study. Item analysis
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yields two kinds of information-item difficulty and item
discrimination. The index of item difficulty reveals how
difficult an item is, whereas the index of discrimination
indicates the extent to which an item can discriminate the well
informed respondents from the poorly informed ones.

The scores obtained by the 33 respondents were arranged

in descending order of total scores. The scores thus arranged
were then divided into three equal groups, named Gl, G2 and G3
with 11 respondents in each group. For item analysis, the
middle group namely G2 was eliminated retaining only the high
and low groups.

The frequency and percentage of correct responses for

all the items were tabulated for these two groups and the
difficulty and discrimination indices were calculated.

Calculation of item difficulty index (P)

The index of item difficulty worked out in this study is

expressed as percentage of the respondents answering an item
correctly. The formula used for the calculation was

where,

Pi = ni X 100
Ni

Pi = difficulty index expressed in percentage of the
i" item

ni = number of farmers giving correct answer to the
i'^'^ item

Ni = total number of farmers to whom the i" item was
administered.
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Calculation of discrimination index

To calculate the discrimination index, the method

was used. The formula is

S. - S3
=

N/3

where and S3 are the frequencies of correct answers in the

groups Gi and G3 respectively; and N is the total number of

farmers in the sample.

The item difficulty indices and discrimination indices

for all the 40 items are furnished in Appendix III.

The items having Pi values ranging from 20 to 50 and

discriminations index above 0.40 were finally selected for

inclusion in the interview schedule as done by Geethakutty

(1982). Thus, finally 10 statement were selected for the

knowledge test.

Scoring procedure

The respondents were asked to answer the items which

were in the form of correct/incorrect, yes/no and true/false.

A score of '1' was given to the correct answer and '0' for wrong

answer. The cumulative score on all 10 statements was
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considered as the respondents' individual score on knowledge

about sustainable agriculture techniques.

Content validity of the test

In the initial stage itself, utmost care was taken to

make the universe of content as comprehensive as possible.

These statements were further screened with the help of experts

so as to ensure that the statements readily reflected the

respondents' actual knowledge on sustainable agricultural

practices. Hence it was assumed that the test was considered to

possess hav-e content validity.

The farmers were grouped into three categories based on

mean and standard deviation of the scores on knowledge.

2. Attitude of farmers towards sustainable agriculture

Attitude is operationalised as the mental disposition

of the respondent about various aspects of sustainable

agriculture; whether favourable or unfavourable.

Thurstone (1946) defined attitude as the degree of

positive or negative affect associated with a psychological

object. In this study, attitude of farmers towards sustainable

agriculture was measured using an attitude scale constructed

for the purpose. From among the various techniques available

for attitude scale construction, the method of equal appearing

interval by Thurstone and Chave (1929) was used in this study.



Preparation of universe of content

Sixty statements about sustainable agriculture which

reflected the attitude of farmers towards sustainable

agriculture were first collected after review of literature,

discussion with agricultural scientists and officers of the

State Department of Agriculture. These were then edited using

the informal criteria as suggested by Wang (1932), Thurstone

and Chave (1929), Likert (1932), Bird (1940) and Edwards and

Kilpatrick (1948). Out of the 60 statements collected initially,

40 statements were retained after editing (Appendix IV).

The method of equal appearing interval has been widely

used for obtaining scale values for a large number of

statements. As per the method, all the 40 statements selected

after editing were presented to 30 judges, who were Agricultural

extension specialists in KAU and TNAU. The judges were asked to

rate each statement on a five-point continuum ranging from most

favourable through neutral to least favourable. The judges were

requested to ensure that they do not express their attitude

towards the stimulus, but their estimation of the degree of

favourableness or unfavourableness expressed by each statement.

The responses by the 30 judges were considered for calculation

of the scale and Q values of the attitude statements.
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Calculation of scale and Q values

The scale and Q values of the statements were calculated

(Appendix V) using the formula given by Thurstone and Chave

(1929) as given below:

0.50 - epb
S = 1 + i - where

S = the median or scale value of the statement

1 = the lower limit of the interval in which the median

falls

£pb = the sum of the proportions below the interval in which

the median falls

= the proportion within the interval in which the median

falls

i = the width of the interval and is assumed to be equal to

1.0

Final selection of attitude statements to be included in the

scale

The attitude statements to be finally included in the

scale were selected using the following criteria.
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1. The statement should have smaller Q values as far as

possible. A low Q value indicates that there is good

agreement among the judges while a high Q value indicates

lack of agreement. The statements with the lowest Qvalues

are the least ambiguous.

2. The statements selected should represent the universe of

content with respect to sustainable agriculture.

3. The scale values should have equal appearing intervals i.e.

distributed uniformly among the continuum.

4. There should be equal number of statements reflecting both

favourable and unfavourable attitudes.

Based on these criteria, six statements, three

favourable and three unfavourable were selected to constitute

the final scale.

Validity of the scale

The validity of a scale refers to the efficiency with

which it measures what it is intended to measure. The scale

developed was tested for the following two types of validity.

a. Content validity

This is the kind of validity by assumption (Guilford,

1956). In other words, this reflect, how well the contents of
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the scale represent the subject matter under study. This was
ascertained during the collection and selection ot statements

for the study. Care was taken to include all possible
statements which represent the universe of content.

b. Construct validity

When validity of the measuring instrument cannot be

directly measured and certain other measuring instruments are

needed to find out the validity of an instrument, the approach
is known as construct validity.

This was tested by calculating the correlation

coefficient between perception about availability of sustainable

agricultural techniques and attitude. The correlation
coefficient between the two scores was found to be highly

significant (r = 0.841) when it was calculated for a sample of
25 respondents from Wadakanchery Panchayat which was not an area

of the main study. Hence it was found that the scale had
construct validity.

Reliability of the scale

A scale can be said to be reliable only when it

consistently produces the same results when applied to the

sample at any time. The reliability of the attitude scale
constructed for the present study was tested by split-half

method. For this, the scale was divided into two equal halves
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based on odd-even numbers and administered on 25 respondents.

Two sets of scores were thus obtained for the same group of

respondents and they were correlated. The correlation
coefficient obtained was highly significant (r = 0.807). This

indicated that the internal consistency of the attitude scale

was quite high.

Administration of the attitude scale

The responses to the statements were obtained on a

5-point continuum. The response categories and their
corresponding scores for favourable statements were as

follows:

Strongly agree - 9

Agree "

Undecided - 5

Disagree - 3

Strongly disagree - 1

The scoring procedure was reversed for unfavourable

statements. The cumulative score of each respondent for all the

six statements was considered as his attitude score.

The farmers were grouped into three categories based on

the mean and standard deviation of the scores on attxtude.
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3 Extent of adoption of sustainable agricultural practices

It is operationalised as the degree to which a farmer

accepts, endorses and continues to implement the practices of
sustainable agriculture in the field.

In this study extent of adoption was measured using a

single scale developed for the study. This scale consisted of

19 sustainable agricultural practices relevant under the local

condition of the farmers. The selection of the practices was

done after

a. Discussion with Agricultural Extension experts and

subject matter specialists in the State Department of
Agriculture.

b. Discussion with progressive farmers to ascertain the

prevalence and applicability of the practices in the
present local conditions.

The farmers were asked to indicate as to whether the

different selected practices were in continuous application is

their farms or occasionally practised or never. The responses

of 'continuous use' were given score of 2, responses of

'occasional use' score of 1 and 'never' responses were given

0 score.

The sum total of scores obtained by an individual on

all items was considered as his score on extent of adoption.
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4. Constraints in adoption of sustainable agricultural

techniques

Based on discussion with experts, review of relevant

literature and pilot study, constraints experienced by farmers

in adoption of sustainable agricultural techniques were

collected. A list containing the possible constraints was

presented to the respondents. They were also asked to add any

other constants which they felt as important. The response to

each constraint was obtained on a dichotomous response pattern
freauency

as 'most important' and 'least important'. The^of responses

under each category was worked out. The frequency percentage of

each constraint perceived as important by the respondents was

arrived at as follows.

Percentage of Frequency obtained for a
constraint = constraint x 100

Total no. of respondents

5. Data collection

The data were collected using a well constructed,

structured interview schedule. It was personally administered

to the respondents by the researcher and the responses recorded.

Data collection was done during months April to July 1993.

6. Statistical procedures employed

The following statistical procedures were eirployed in

the study.
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1. Simple correlation analysis

To Study the association between each independent

variable and the dependent variables, simple correlation

analysis was done. The formula used was

fixy - fix fiy
n

Correlation coefficient =

gx^ - (€x)' X £y^ - (Cy)

n n

where x = independent variable

y = dependent variable

n = number of observations

2. Multiple regression analysis

Multiple regression analysis was done to determine the

net contribution of the selected independent variables to the

dependent variable. This gives the percentage of variation that

a set of independent variables jointly explains in the dependent

variable.

The regression equation employed in the study was

y = a + biXi + bjXj + + b^x^



where y = dependent variable

a = intercept

= independent variables

= regression coefficients
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The high R' values and significant Rvalue suggest the
desirability of regression analysis in predicting the dependent
variable. The test of significance of regression coefficients
(b's) was carried out with the help of 'f values computed.

3. Step down regression analysis

This was done to pin point those variables with the

maximum contribution towards predicting the dependent variables,
by eliminating the variables of less importance. The step-wise
regression analysis selects the best sub-set of variables as
suggested by Draper and Smith (1966) .

4. Path analysis

path analysis explains the cause and effect
relationship between dependent and independent variables. The
analysis was done using the method as given by Singh and
Choudhary (1979), which gives the path coefficients of
independent variables. Path coefficient can be defined as the
ratio of the standard elimination of the effect due to a given
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cause to the total standard deviation of the effect, i.e., Y

is the effect and is the cause, the path coefficient

X,

for the path from cause Xi to the effect Y is —_— .

A conceptual framework of the study is given as Fig.2.



Results and Discussion



Chapter IV

RESULTS AND DISCUSSION

The findings of the present study and the discussion

there on are presented in this chapter under the following

sub-heads.

1. Concept of sustainable agriculture

2. Dimensions of sustainable agriculture

3 . Extent of inclusion of elements of sustainable agriculture

in the developmental programmes of the Department of

Agriculture, Animal Husbandry and Fisheries.

4. Analysis of knowledge, attitude and extent of adoption of

farmers regarding sustainable agriculture.

5. Relationship between the dependent and independent

variables.

6. Constraints expressed by farmers in adopting sustainable

agricultural technologies.

1. Concept of sustainable agriculture

The result of the analysis about the concept of

sustainable agriculture is presented. The distributions of the
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three categories of judges in which their choice of the
definitions of sustainable agriculture are expressed are

in the Tables 1 to 3.

Table 1. Distribution of scientists based on their choice ofdefinition of sustainable agriculture (n=25)

Percentage
SI.No. Definition by Frequency

1 American Society of Agronomy 7 28 . 00

2 FAO
2 8 .,00

3 Reganold ^ al. -

0 ,.00

4 USAID
15 60 .00

5 Venkataramani -

0 .00

6 Own definition 1 4 .00

Table 1 presents the distribution of scientists based

on their choice of the definitions of sustainable agriculture.

Majority of the scientists (60%) chose the definition
by USAID (1990), followed by 28 per cent, who chose the
definition given by American Society of Agronomy (1989),
followed by the definition by FAO (1989) which was chosen by
8 per cent. No one had selected the definition by Reganold
(1990) and venkataramani (1991). Only one scientist preferred
to furnish a definition of his own.
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Table 2. Distribution of extension personnel in relation to
their choice of definition of sustainable agriculture

(n=25:

81 .No. Definition by Frequency Percentage

1 American Society of Agronomy 5 20.00

2 FAO 9 36 .00

3 Reganold ^1.
- 0.00

4 USAID 5 20.00

5 Venkataramani 1 4 .00

6 Own definition 5 20.00

Table 2 presents the distribution of extension

personnel in relation to their choice of the definition of

sustainable agriculture.

Among the Agricultural Officers of the State Department

of Agriculture, 36 per cent chose the FAO definition, while

20 per cent each chose the definitions given by American Society

of Agronomy and USAID. Twenty per cent of the Officers

furnished their own definitions. Only one officer chose the

definition by Venkataramani, while the definition by Reganold

was not chosen by any one.
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Table 3. Distribution of farmers according to their choice of
definition of sustainable agriculture

(n = 25)

SI.No. Definition by- Frequency Percentage

1 American Society of Agronomy 7 28 .00

2 FAO 7 28 .00

3 Reganold ^ al.
- 0 .00

4 USAID 6 24 .00

5 Venkataramani 3 12 .00

6 Own definition 2 8 . 00

The distribution of farmers based on their choice of

the definition about sustainable agriculture is presented in

Table 3.

The choice of the farmers was more or less scatteringly

distributed. 28 per cent of the farmers chose the definition by

American Society of Agronomy, while another 28 per cent chose

the FAO definition. This was followed by the USAID definition

which was supported by 24 per cent of farmers. Next in line was

the definition by Venkataramani which was chosen by 12 per cent.

The definition by Reganold was selected by none. Only two

farmers chose to give their own definition of sustainable

agriculture.
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Table 4. Distribution of judges according to their choice of
definition of sustainable agriculture (pooled sample)

(n=75)

SI ,.No. Definition by Frequency Percentage

1 American Society of Agronomy 19 25 .33

2 FAO 18

to

o
o

3 Reqanold et al. 0 0.00

4 USAID 26 34 .67

5 Venkataramani 4 5 .33

6 Own definition 8 10 . 67

The distribution of all the categories of judges

(pooled) according to their choice of the definition about

sustainable agriculture is presented in Table 4.

In the case of the pooled sample, majority of the

judges (34.67%) chose the definition by USAID. The definition

by American Society of Agronomy was the second widely chosen one

(25.33%) . This was followed by the FAO definition (24%) . Only

5.33 per cent of the judges chose the definition given by

Venkataramani while no one selected the definition by Reganold.

It was seen that 10.6 per cent of the judges preferred to

express the concept of sustainable agriculture in their own

words.
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It was among the scientists that a large majority

(60%) chose the definition by USAID. Majority of the Officers

(36%) chose the FAO definition while among the farmers there was

no such clear majority. 28 per cent each of farmers chose the

FAO definition and the definition by American Society of

Agronomy.

The common features in the five given definitions were:

A sustainable farming system

should be environmentally sound

should protect the resource-base

should meet the human needs

10.67 per cent (8 out of 75) of the judges gave their

own definitions. The salient features from these definitions

other than the common features in the given definitions were:

A sustainable farming system:

should not upset the mutual interaction among components of

the ecosystem.

should be adaptable, acceptable and viable under the local

conditions.
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should integrate ecological and socio-economic principles

in the management of agriculture for intergenerational

equity.

should be one to which improvement of any part will not be

at the cost of others.

An agricultural system cannot be called sustainable

simply because it is economically viable and environmentally

safe. It should meet the demand for food and fibre and should

rely on easily available inputs. A sustainable agriculture

need not necessarily avoid all chemical or synthetic inputs

totally. The chemicals can be used in judicious combinations

with natural inputs as supplements, considering the scarcity

of natural inputs for large scale enterprises. So sustainability

is a relative term whose meaning can vary according to the

locality, specific situation and economics of the whole

operation.

In the light of all these, it can be summed up that a

farming system can be called sustainable when it meets the

product demand for which it is intended, can maintain the

productivity without depleting the natural resource-base, is not

harmful to the environment, is economically viable, suited to

the local conditions in all aspects and can be expanded without

any deleterious effects in case of increased future demand.
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2. Dimensions of sustainable agriculture

An analysis of the weightages assigned by the three

categories of judges to the selected dimensions of sustainable

agriculture is presented in Table 5. The mean weightages

assigned to the dimensions by the three categories of judges is

presented in Fig.3.

Of all the 12 selected dimensions, the highest

weightage was assigned to resource use efficiency by scientists

and farmers, while in the view of extension personnel,

environmental soundness deserved the highest weightage.

Political tacitness was given the lowest weightage by all

three categories of judges alike. Economic viability, economic

feasibility and technological appropriateness were considered

important almost equally by all the judges. There was variation

in the weightages assigned to resource use efficiency by the

different categories of judges. While the scientists and

farmers gave mean weightages of 15 and 14.12 respectively, the

extension personnel gave it a weightage of only 11.04. While

the farmers assigned a mean weightage of 12.32 to local

adaptability, scientists assigned it a mean weightage of only

8.76. This in turn points to the need for understanding of the

priorities of the farmers in the case ofsustainable agriculture

by scientists. Here it is the role of the extension personnel

to convey the feed back from the farmers to the scientists.
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Table 5 . Mean weightages assigned to the dimensions by the three
categories of judges

Mean weightage assigned by Overall
SI. Dimensions Mean Rank

No. Scientists Extension Farmers

personnel
"XS'AS

1. Technological 12.28 11.68 12.28 12.27 IV
appropriateness

2. Economic 11.16 13.04 8.56 10.92 V
feasibility

3. Economic 12.68 12.72 12.96 12.79 II

viability

4. Environmental 10.88 14.40 12.24 12.51 III

soundness

5. Temporal 5.32 5.64 3.68 4.88 IX
stability

6. Resource use 15.00 11.04 14.12 13.39 I

efficiency

7. Local 8.76 10.36 12.32 10.55 VI

adaptability

8. Social 5.52 5.72 7.24 6.16 VII
acceptability

9. Political 3.00 2.86 3.26 3.06 XII

tacitness

10. Administrative 3.68 4.84 4.44 4.32 X
manageability

11. Cultural 3.88 3.56 3.48 3.64 XI

desirability

12. Renewability 7.24 5.88 5.36 6.16 VIII
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The dimensions renewability, social acceptability,

temporal stability, administrative manageability, cultural

desirability and political tacitness were given low

weightages by all three categories of judges alike. There is

such a clear-cut demarcation in the weightages assigned that

there is no ambiguity as to which dimensions are felt important

by these judges and which are not. The mean weightages of the

top six dimensions are in the range of 10.55-13.3 9 whereas that

of the lower six dimensions are in the range of 3.06-6.16.

An analysis of the ranks assigned by the three

categories of judges to the selected dimensions of sustainable

agriculture is presented in Table 6. Distribution of scientists

who assigned ranks from 1 to 6 to the presented dimensions is

given as Fig.4. Figure 5 shows the distribution of extension

personnel who assigned ranks of 1 to 6 for the presented

dimensions and Fig.6 shows the distribution of farmers who

assigned ranks of 1 to 6 to the presented dimensions.

More than 90 per cent of all three categories of judges

ranked environmental soundness and resource use efficiency among

the top six dimensions. Above 80 per cent of all judges gave

economic viability one of the top six ranks. Technological

appropriateness, economic feasibility and local adaptability

were considered among the top six dimensions by more than 60 per

cent of all three categories of judges. There were 16 per cent

of the scientists who assigned one of the lower six ranks to



Table 6. Analysis of the ranks assigned by the three categories of judges

SI. Dimensions
No.

No. of scientists who assigned
ranks (n=25)

From 1-6

F %

From 7-12

F %

No. of extension personnel
who assigned ranks (n=25)

From 1-6

F %

From 7-12

F %

No. of farmers who assigned
ranks (n=25)

From 1-6

F %

From 7-12

F %

1. Technological
appropriateness

21 84.00 4 16.00 23 92.00 2 8.00 17 68.00 8 32.00

2. Economic

feasibility
22 88.00 3 12.00 17 68.00 8 32.00 19 76.00 6 24.00

3. Economic

viability
21 84.00 4 16.00 23 92.00 2 8.00 19 76.00 6 24.00

4. Environmental

soundness

21 84.00 4 16.00 23 92.00 2 8.00 25 100.00 0 0.00

5. Temporal
stability

7 28.00 18 72.00 3 12.00 22 88.00 7 28.00 18 72.00

6. Resource use

efficiency
22 88.00 3 12.00 20 80.00 5 20.00 21 84.00 4 16.00

7, Local

adaptability
15 60.00 10 40.00 20 80.00 5 20.00 23 92.00 2 8.00

8. Social

acceptability
5 20.00 20 80.00 12 48.00 13 52.00 9 36.00 16 64.00

9. Political

tacitness
1 4.00 24 96.00 2 8.00 23 92.00 1 4.00 24 96.00

10. Administra tive
manageability

2 8.00 23 92.00 8 32.00 17 68.00 3 12.00 22 88.00

11. Cultural

desirability
2 8.00 23 92.00 3 12.00 22 88.00 1 4.00 24 96.00

12. Renewability 11 44.00 14 56.00 6 24.00 19 76.00 5 20.00 20 80.00

LO
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environmental soundness whereas not a single farmer placed it

in the lower group which tells upon the sound environmental

consciousness our farmers have. Similarly local adaptability

was placed in the higher group by only 60 per cent of the

scientists whereas 80 per cent of the extension personnel and 92

per cent of the farmers considered it among the top six. This

points towards the need for the scientists to have a better

understanding about the suitability of a technology to the local

conditions that makes it acceptable to the farmers. Eighty four

per cent of the scientists and 92 per cent of the extension

personnel ranked technological appropriateness as quite high

whereas only 68 per cent of the farmers assigned it one of the

top six ranks. This might be because of the willingness of the

progressive farmers to try any new technology once they are

convinced about its advantages.

The results point to a clear choice by all the three

categories of judges alike. Both rank-wise and weightage-wise,

six dimensions emerged as most important. They were resource

use efficiency, environmental soundness, economic viability,

technological appropriateness, economic feasibility and local

adaptability. Hence they are suggested to be the important

dimensions of sustainable agriculture as indicated by this

study.
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3. Extent of inclusion of the elements of sustainable

agriculture in the developmental programmes of the

Department of Agriculture, Animal Husbandry &

Fisheries

Table 7. Analysis of the Departmental schemes in relation to
components of sustainable agriculture

SI.

No.

Department Number of No. of schemes Percen-

schemes having dimensions tage
of sustainable

nature

1 Agriculture 68

2 Animal husbandry 5

3 Fisheries 50

Total 123

16

1

4

21

23 .53

20 . 00

8 .00

17.07

The number of developmental schemes under each

Department for the year 1992-93 and the percentage of schemes

having dimensions or components of sustainable nature are

presented in Table 7.

It can be seen from the Table that in the Department

of Agriculture, only 23.53 per cent of the total number of

schemes had programmes with components of sustainability at

least one. In the case of the Department of Animal Husbandry,

this parcantage was 30 and in ths Dapartmant of Fif^heries it

was 8.00.



53

The analysis of the schemes for sustainability

oriented programmes and the identified dimensions of

sustainable agriculture involved in them are presented in

Table 8.

Looking at the table, it could be seen that eventhough

the dimensions of sustainable farming are envisaged in some of

the schemes, single-minded stress on sustainability does not

exist even in the activities under those schemes. Many faceted

objectives of the schemes more or less cancel the prospects for

sustainability rather than complement it. To cite an example,

the comprehensive Coconut Development Programme being

implemented by the Department of Agriculture at present can be

considered. This scheme has many items under it like

encouraging the use of green manures, intercropping and

coconut-based agro-industries. But in practice at the field

level, financial assistance for a number of wells and pumpsets

for betterment of irrigation facilities of the coconut gardens

form the major physical achievement under the scheme.

Eventhough improved irrigation facilities are necessary, it

would have been better still if more of the various items under

the schemes were pursued. The stress on sustainability

envisaged in the scheme originally is thus not carried to the

field level due to such limitations in implementation. Hence it

is highly necessary that in future, such schemes have to be



Table 8. Analysis of
agriculture involverin Ihlm oriental activities and the identified dimensions of sustainable

Name of scheme

A. AGRICULTURE

I. Rice

1. Group farming

2. Registered
seed growers'
program

3. Mini kit distri
bution of rice

4. Distribution of
green manure
seeds

3.

4.

5.

6.

Activities or specific practices relevant
to sustainable agriculture

rising machines like

like with a preparation and thelike with a view to reducing cost of production.

local'varieties'""^ varieties of rice instead of
Soil test based fertiliser application

Liming to reduce soil acidity

Production of green manure crops

Padasekharam

Raising cowpea or other vegetables after the rice

se%1s^^\°o\gh^elL\1r'̂ d'̂ °e^d°^r'J^e\f

" ;»;g '»•

manure seeds at a nominalcost to make sure of the availability of^e^n
manures so as to maintain soil ferSi^y.^ "

Identified dimensions that are relevant

Economic, Environ-
viabi- I mental
lity I sound

ness

Resour

ces use

effici
ency

v'

1 1 7
Econo- ; Local 'Techno

logical
appro

priate
ness

ndc

fea si-

bility

adap- I
bility

I

r

1

I

I
- j

I

-1

I
-i-

I
—I

I

I
1

Contd.

h-i

o

o



5. Control of

agriculturally
important pests
and diseases

II Coconut

1. Integrated
coconut Develo

ment Programme
including Group
Management

2 3 4 5 6

1. Should use the insecticide or fungicide as
recommended by the Kerala Agricultural University
for the involved pest or disease.

V'

2. If a chemical is used in any padasekharam under
this scheme the pest/disease attack in that
padasekharam should have reached such a level as
to bring economic loss to the farmer.

V

1.
—

Financial assistance to Kera Samrakshana Samithis
for purchase of plant protection equipments both
chemical and mechanical.

2. Financial assistance for purchase of green manure
seeds.

3. Subsidy for purchase of zinc phosphide.

4. Subsidy for purchase of pumpsets
•y

5. Distribution of coconut seedlings produced at
Department farms through the samithis at
subsidised prices.

sy

6. Removal of and compensation for root-disease
affected coconut palms to the north of
Karuvannur river.

7. Subsidy for addition of alluvial soil to
palms in sandy areas.

8. Subsidy for application of recommended doze of
Magnesium sulphate in disease affected areas.

9. Subsidy for spread of scientific fertiliser
application.

10. Financial assistance for installation of drip,
irrigation units in coconut orchards.

Contd.

D

o



1 2 3 4 5 6 7 8

2. Integrated pro
gramme of the
coconut Develop
ment Board for

enhancing pro
ductivity of
small scale

coconut orchard

1. Assistance for removal of diseased and unproductive
palms and for distribution of high yielding seed
lings instead of them

v/

2. Assistance for irrigation

3. Assistance for encouraging intercropping

4. Assistance for scientific fertiliser application

Ill Other Agricultural
Production Schemes

1. National Biogas 1.
Development Scheme

Subsidy for construction of biogas plants and
training to stone-masons in construction work

2. Agricultural
Engineering
services

1.. Identification and popularisation of improved
aarxcnil^tii^a T eauiDment

2. Design improved equipments and organise their
Drodiiction and distribution

3. Agro service
centres: Subsidy
for tractor,
power tiller and
other equipment

1. Subsidy for tractor, power tiller and other
aoridi 1 tiiraT eauiom^nt

V

4. Irrigation by
means of spring
ier drip method

1. Subsidy to small and marginal farmers and SC/ST
farmers for adopting sprinkler-drip methods of
irrigation

v/

5. Coconut Rehabi
litation program

1. Replacing diseased and unproduction palms with
healthy seedlings.

2. Ensuring irrigation facilities v/

3. Production and distributivje. of improved coconut
seedlings

4. Production of natural enemies of coconut pests
for biological control.

v/ v/

6. Popularisation
of bio-fertili
sers

1. Free distribution of starter-culture of blue-
green algae and other bio-fertilisers developed
by the Microbiological lab, Pattambi.

n/

Contd.
o

N>



7. National water- 1.
shed development
programme

Development of
public property

B. ANIt-lAL HUSBANDRY

Scheme for the

establishment of
Poultry Breeding
Unit in potential
panchayats as a
prelude to the

popularisation of
back yard poultry
rearing

C. FISHERIES

1. Extension

2. Fish Farmers'
Development
Agency

3. Social fishery

4. Integrated
Farming

rish

scientific management of natural resources like
land, water, flora, human energy etc. to ensure
a production bio-mass.

Increase agricultural productivity, sustain it,
find permanent solutions to the increasing demands
of man and animals (livestock) for food, cattle
feed, and drinking water and make them available.

Develop public property by means of agriculture,
aqua-culture, tree-planting, fodder grass culti
vation etc.

Protect water-channels

Make available adequate number of Pullets after
vaccination to the farmers for backyard poultry
rearing. j f

Promotion of aqua culture on a large scale in fresh
and brackish water areas by disseminating scientific
tarm management practices among prospective farmers.

Popularise aqua culture in the fresh water areas
through motivating the farmers, providing incentives
by way of subsidy, seed, training, bank finance and
extension support.

The perennial rivers, brackish water lakes, paddy
fields etc. experience heavy depletion of fish stock.
The objective of the scheme is to make good the loss
by way of systematic and judicious stockinc of
quality fish/prawn seeds in these water bodies which
in course of time augment natural fish production

To encourage private sector to start fish farming
integrated with poultry/duck/pig rearing etc. for
which technical guidance and financial assistance
will be provided to the farmers.

v/'

o

CO
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devised which clearly and uniformly spell out the dimensions of

sustainable agriculture and allied activities in the state.

The extent of inclusion of sustainability oriented

dimensions in the various schemes are less than 25 per cent in

the case of the three Departments studied. This leaves a lot

more to be desired while visualising schemes for these three

Departments in future. The problems of increasing pressure on

land, decreasing soil fertility and overall disenchantment with

agriculture by even the progressive farmers, call for an

integrated effort to implement sustainability-oriented schemes.

If the stress on sustainability continues to be poor in the

Schemes implemented by the Government, there is no way the

primary sector can meet the demands of the future since

Government is the major force that leads and motivates the

primary sector entrepreneur under the present conditions.

4. Analysis of knowledge, attitude and extent of

adoption of farmers regarding sustainable

agriculture

4.1 Knowledge about sustainable agriculture

Table 9 presents the distribution of farmers according

to their knowledge about sustainable agriculture and it is

diagrammatically represented in Fig.7.
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Table 9. Distribution of respondents according to their
knowledge about sustainable agriculture

n = 270

Category Frequency Percentage

High 22 8 .15

Medium 231 85 .55

Low 17 6.ao

Knowledge about sustainable agriculture indicates how

much a farmer is familiar with the concept, its specific

practices and its problems and prospects. Proper knowledge

about any technology helps a person to be in a positive state of

mind about it.

In the case of the respondents selected for the study,

about 85 per cent of them belonged to the medium category in

the distribution based on knowledge about sustainable

agriculture. This may be due to the close association of

sustainable agricultural practices with the traditional

nature-oriented cultivation practices. What is recognised as

the principles for sustainability and advocated under

sustainable agricultural practices today were mostly known to

the traditional agricultural system. Most of our farmers are

still traditional minded even when they practise the new

scientific agriculture. This knowledge of the yester years
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FIG. 7 DISTRIBUTION OF RESPONDENTS ACCORDING TO THEIR

KNOWLEDGE ABOUT SUSTAINABLE AGRICULTURE



107

still remain alive in their minds. And hence the possibility of

obtaining such a result.

4.2 Attitude towards sustainable agricultural techniques

The distribution of fanners based on their attitude

towards sustainable agriculture is presented in Table 10 and

diagrammatically represented in Fig.8.

Table 10. Distribution of farmers according to their attitude
towards sustainable agriculture

n = 270

Category Frequency Percentage

High 38 14.07

Medium 205 75.93

Low 27 10.00

More than 75 per cent of the respondents belonged to the

medium category in the case of attitude towards sustainable

agriculture. About 14 per cent of the respondents belonged to

the high category where as there were only 10 per cent of the

respondents in the low category.

Eventhough the scientific trends in agriculture help

bring increased yields in shorter time span, a number of factors

like excessive dependence on external inputs, complexity, cost,
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FIG.8 DISTRIBUTION OF FARMERS ACCORDING TO
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higher incidence of pests and diseases etc. urge the farmers

to retrieve their steps back into traditional agriculture. As

time progresses, there is a new respect for the forebearers'

mode of cultivation by the cultivators of today. This perhaps

explains the present results.

4.3 Extent of adoption of sustainable agricultural practices

Table 11 presents the distribution of farmers based on

that extent of adaptable of sustainable agricultural practices

and diagrammatically represented in Fig.9.

Table 11. Distribution of respondents based on their extent of
adoption of sustainable agricultural practices

n = 270

Category Frequency Percentage

High 36 13.33

Medium 188 69.63

Low 46 17.04

About 70 per cent of the farmers came under the medium

group in the case of extent of adoption of sustainable

agricultural practices. The fact that many of the sustainable

agricultural practices originate from traditionally prevalent

ideas might be the explanation for this. As a result,

eventhough not precisely conscious of the sustainability
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FIG.9 DISTRIBUTION OF FARMERS BASED ON THEIR EXTENT
OF ADOPTION OF SUSTAINABLE AGRICULTURAL
TECHNIQUES
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dimensions, some of the listed practices were at least

sometimes adopted by the farmers though not on continued basis.

All these point towards a bright future for

sustainable agriculture in the State. With some education on

specific sustainable agricultural practices and a little

brushing up of the forgotten traditional knowledge, sustainable

agriculture may get enrooted in our soils in a very near future.

5. Relationship between the dependent and the

independent variables

5.1 Knowledge about sustainable agriculture

5.1.1 Correlation analysis

The results of the correlation analysis between

knowledge about sustainable agriculture and the selected

independent variables are presented in Table 12.

The Table indicates that out of the 15 independent

variables selected for the study, only nine variables were found

to be significantly related with the knowledge about sustainable

agriculture.

Education, income from agriculture, exposure to mass

media, exposure to interpersonal sources of information,

perception about availability of sustainable agricultural

techniques, perception about price of agricultural produce.
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Table 12. Correlation analysis of knowledge about sustainable
agriculture with the independent variables

SI. Independent variables Correlation
No. coefficient (r)

1. Education 0 . 297**

2 . Farming experience -0 .063

3 . Farm size 0 .178

4 . Income from agriculture 0 .242*

5 . Irrigation pattern -0 .089

6 . Exposure to mass media 0 .226*

7 . Exposure to interpersonal sources 0 .783**

8 . Perception about availability of
sustainable agricultural technique

0 . 226*

9 . Perception about price of inputs -0 .698**

10. Perception about price of
agricultural produce

0 .745**

11. Risk orientation 0 .222*

12 . Economic motivation -0 .072

13 . Innovation proneness -0 .039

14 . Extension contact 0 .266**

15 . Extension participation 0 . 045

* Significant at 5 per cent level

* * Significant at 1 per cent level
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risk orientation and extension contact were positively and

significantly related with knowledge about sustainable

agriculture, while perception about price of inputs was

negatively and significantly related.

5.1.2 Multiple regression analysis

The results of the multiple regression analysis

between knowledge of farmers about sustainable agriculture and

the selected independent variables are presented in Table 13.

A high value of 0.742 with significant F value

(48.60) indicated that more than 74 per cent of the variation in

knowledge about sustainable agriculture of farmers could be

explained by the 15 variables taken together.

The table revealed that out of the 15 variables

selected, only 6 variables were significantly related with

knowledge about sustainable agriculture. They were education,

income from agriculture, exposure to interpersonal sources,

perception about availability of sustainable agricultural

techniques, perception about price of inputs and extension

contact, with regression coefficient values of 0.261, 0.162,

0.973, -0.118, 0.241 and -0.134 respectively.
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Table 13. Multiple regression analysis of knowledge about
sustainable agriculture with the independent variables

SI. Independent variables
No.

Regression
coefficient

(b)

Standard

error

of ' b'

(n = 270:

' t'

value

1. Education 0 .26130 0 .058875 4 .438**

2 . Farming experience 0 .084486 0 .044039 1 .918

3 . Fariti size -0 .04415 0 .059809 -0 .738

4 . Income from agriculture 0 .16183 0 .059333 2 . 728**

5 . Irrigation pattern o' .027354 0 .034349 0 .796

6 . Exposure to mass media -0 .082948 0 .058527 -1 .417

7 . Exposure to interper
sonal sources

0 .97318 0 . 16927 5 . 749**

8 . Perception about availa
bility of sustainable
agricultural technique

-0 .11791 0 .045504 -2 . 591**

9. Perception about price
of inputs

0 .20437 0 .054821 -3 .819'

10 . Perception about price
of agricultural produce

0 .24148 0 .17199 -1 .404

11 . Risk orientation -0 .0026037 0 .050227 -0 . 052

12 . Economic motivation 0 .070221 0 .052842 1 .329

13 . Innovation proneness -0 .014179 0 .033379 -0 .425

14 . Extension contact -0 .13441 0 .056628 -2 .374*

15 . Extension participation -0 .027105 0 .047379 -0 .572

R' = 0.742 F = 48.60

* Significant at 5 per cent level

** Significant at 1 per cent level
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5.1.3 Step-down regression analysis

Step-down regression analysis was employed to select

the best set of variables for predicting the dependent variable.

The results of the step-down regression analysis between

knowledge of farmers about sustainable agriculture and the

selected independent variables are presented in Table 14.

It could be seen that in the final step with eight

variables included, more than 73 per cent of the variation in

the knowledge about sustainable agriculture could be explained.

The predictive power increases with the elimination of each
variable, till the final step, when the percentage variation is

maximum. Thus 73.59 per cent of the total variation could be

explained by these eight variables together, i.e., education,

farming experience, annual income, exposure to interpersonal

sources, perception about availability of sustainable

agricultural techniques, perception about price of inputs,

economic motivation and extension contact.

5.1.4 Path analysis

Path Analysis was employed to find out the direct and

indirect effects of the selected independent variables on

knowledge of farmers about sustainable agriculture. The results

are presented in Table 15.
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Table 14. Results of the step-down regression analysis
onknowledge about sustainable agriculture

Step Variables entering
No. regression of analysis

F value R' Percentage
variation

explained

I All the variables 48 . 60 0.7416 74 . 16

included

II Variables excluding x^ 52 .57 0.7416 74 .16

III Variables excluding 56 . 46 0.7414 74.14

x, i and Xi3

IV Variables excluding 61. 29 0.7411 74 .11

X31, Xi3 and x,5

V Variables excluding 66 . 95 0.7406 74 . 06

X31, x„, and X3

VI Variables excluding 73 . 65 0.7398 73 . 98

x,i x„, Xi5, X3 and X5

VII Variables excluding x^ x^, 81 .52 0.7383 73 . 83

X.5, X3, X5 and Xio

VIII Remaining variables included 90. 93 0.7359 73 .59

i.e. Xi X2, X4, X,, Xa, Xg,
Xj2 and Xi4

Education X, Perception about price of
X2 Fanning experience inputs
X3 Farm size Xio Perception about price of
X, Income from agriculture agricultural produce
X5 Irrigation pattern Xii Risk orientation

Xe Exposure to mass media X12 Economic motivation

X, Exposure to interpersonal Xi3 Innovation proneness
sources Xi4 Extension contact

Xb Perception about availa Xi5 Extension participation
bility of sustainable
agricultural technique
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Table 15. Direct and Indirect effects of the Independent variables on knowledge about
sustainable agriculture

SI.

No.

Variables Direct
effect

Substantial indirect ieffect routed through

I II III

1. Education 0.2613 0.1194 (x^) 0.0599 (Xg) n.0564 (Xg)

2. Farming experience 0.0845 -0.1626 (x^) 0.0252 (X6) 0.0170 (x^)

3. Farm size -0.0442 0.1375 (x^) 0.1321 (x^) -0.0529 (x^^)

4. Income from agriculture 0.1618 0.1381 (x^) 0.0478 (Xg) -0.0360 (X3)

5. Irrigation pattern 0.0274 -0.0332 (Xj^ ) -0.0239 (X4) -0.0223 (Xg)

6. Exposure to mass media -0.0829 0.1775 (Xj^ ) 0.1645 (x^ ) 0.0872 (Xg)

7. Exposure to interper
sonal sources

0.9732 -0.2337 (Xio) 0.1513 (Xg) -0.0645 (Xj^^)

8. Perception about availa
bility of sustainable
agricultural technique

-0.1179 0.4 212 (x^ ) -0.1115 (Xio) 0.9872 (Xg)

9. Perception about price
of Inputs

-0.2094 -0.7034 (x^) 0.1770 (Xio) -0.0748 (xj^)

10. Perception about price
of agricultural produce

-0.2415 0.9416 (x^) 0.1534 (xg) -0.0544 (xp)

11. Risk orientation -0.0026 0.1204 (Xj^) 0.0630 (x^) 0.0471

12. Economic motivation 0.0702 -0.3027 (x^) 0.0935 (Xio) 0.0890 (Xj^)

13. Innovation proneness -0.0142 -0.0361 (x^ ) 0.0264 (Xj^ ) 0.0150 (x^j'

14. Extension contact -0.1344 0.4672 (x^) -0.0896 (xiq) 0.0699 (Xg)

15. Extension participation -0.0271 0.1670 (x^) -0.0880 (X14) 0.0522 (xj^)

Residual = 0.2584
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Exposure to interpersonal sources, education,

perception about price of inputs and perception about price of

produce exerted the maximum direct effect on knowledge about

sustainable agriculture (0.9732, 0.2613, -0.2014, -0.2415

respectively).

Out of the 45 indirect effects, 12 were routed through
personal sources

the variable x, i.e., exposure to iJ^ter-^ 8 through Xj i.e.,

education and 8 through x,, i.e., perception about price of

inputs. Thus in the case of both direct and indirect effects

these variables were important. The direct and indirect effects

of the selected independent variables on knowledge about

sustainable agriculture is presented in Fig.10.

Scanning all four types of analyses, it becomes clear

that six variables were common to all with regard to their

importance. They were education, income from agriculture,

exposure to interpersonal sources, perception about availability

of sustainable agricultural techniques, perception about price

of inputs and extension contact.

The discussion on the salient findings of the study is

presented.

1. Education

Education emerged as positively significant in

relation to knowledge in all the analyses. The farmers who
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possess formal education are assumed to have more knowledge

about many innovative areas in farming including sustainable

agriculture. Moreover, it is also possible that being, educated,

they made an effort to utilise various opportunities available

to them to gain more knowledge.

The formal education received by the farmers serves to

induce them to search for new vistas of knowledge and in this

process it is quite possible that they might have got interested

in sustainable farming practices.

This finding is supported by Baadgaonkar (1987) Sheela

(1989) and Sulaiman (1989) .

2. Income from agriculture

Income from agriculture was found positively

significant in relation to knowledge in all the analyses. The

agricultural income in a way reflects the status of the farmer

and also his interest and involvement in farming. Farmers with

high agricultural income will characteristically keep themselves

informed on the current trend and issues in farming and in this

process, it is possible that such farmers might have acquired

more knowledge.

The findings of Patil (1985) and Baadgaonkar (1987)

confirm with the present results.
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3. Exposure to interpersonal sources

Exposure to interpersonal sources of information

emerged as an important variable in relation to knowledge about

sustainable agriculture in all the analyses. The results of

this study indicate that the interpersonal sources i.e., both

formal and informal have a very good contribution towards

increase in knowledge about sustainable agriculture.

Prabhu and Chandrakandan (1990) obtained similar

results regarding knowledge in relation to interpersonal

sources.

4. Perception about availability of sustainable agricultural

techniques

This variable had significant influence on knowledge

about sustainable agriculture in all the four types of analyses.

Though it had positive relation with knowledge in the

correlation analysis, multiple regression analysis, step-wise

regression analysis and path analysis however revealed negative

relationship. This could be explained by the fact that in

correlation analysis, one to one relationship only is attempted

in which case, it is likely that a farmer with sufficient

knowledge about sustainable agriculture may have a relatively

better perception about availability of sustainable agricultural

techniques. However, when all the other factors like price of
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inputs are considered as in the case of other analyses where

multiple factors are considered, it would have resulted in

inverse relationship.

5. Perception about price of inputs

Perception about price of inputs emerged as important

in all four types of analyses. It had significant association

which was negative, with knowledge, as revealed from the

Tables. Those farmers who perceived the price of inputs as very

high are usually the less progressive farmers who often are

complacent with a given situation which may explain the

influence of this variable on knowledge about sustainable

agriculture.

5.2 Attitude towards sustainable agriculture

5.2.1 Correlation analysis

The results of the correlation analysis between the

independent variables and attitude of the farmers towards

sustainable agriculture are presented in Table 16.

Out of the 15 selected independent variables, three

were found to have significant relationship with attitude of

farmers towards sustainable agriculture. They were exposure to

interpersonal sources, perception about availability of
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Table 16. Correlation analysis of attitude towards sustainable
agriculture with the independent variables

(n - 270)

SI .

No.

Independent variables Correlation

coefficient

1. Education -0 .010

2 . Farroing experience 0.007

3 . Farm size 0.016

4 . Income from agriculture -0.003

5. Irrigation pattern -0 .013

6 . Exposure to mass media -0.138

7 . Exposure to interpersonal sources -0 .197*

8 . Perception about availability of
sustainable agricultural technique

-0 .383**

9 . Perception about price of inputs 0 . 169

10 . Perception about price of
agricultural produce

-0 .233*

11. Risk orientation -0.081

12 . Economic motivation 0 .032

13 . Innovation proneness -0.046

14 . Extension contact -0.176

15 . Extension participation -0.160

* Significant at 5 per cent level

* * Significant at 1 per cent level
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sustainable agricultural techniques and perception about price

of agricultural produce.

5.2.2 Multiple regression analysis

The results of the multiple regression analysis of the

selected independent variables with attitude are presented in

Table 17.

The same variables which emerged significant in the

correlation analysis were found significant in the multiple

regression analysis also. The F value was significant (4.32)

with an R' value of 0.205 which indicated that all the

selected variables together could explain only 20 per cent of

the variability in the dependent variable. In other words, it

could be explained that nearly 80 per cent of the variation is

due to other variables, which are not included in the study.

5.2.3 Step-down regression analysis

The result of the step-down regression analysis is

presented in Table 18.

One of the variable viz. perception about availability

of sustainable agricultural techniques alone could contribute to

14.65 per cent (as indicated by the value of 0.1465 of the

variation in the dependent variable-attitude of farmers towards
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Table 17. Multiple regression analysis of attitude towards
sustainable agriculture with the independent variables

SI. Independent variables
No.

Regression Standard error 't'
coefficient of 'b' value

(b)

1. Education 0 . 1698 0 . 10326 1. 644

2 . Faming experience 0. 056103 0. 077242 0 . 726

3 . Farm size 0 ..12691 0 . 10490 1 . 210

4 . Income from agriculture 0 ..014424 0 . 10407 0 ..139

5 . Irrigation pattern 0 .,078975 0 ., 060246 1..311

6 . Exposure to mass media -0 ,.057331 0 ..10265 -0 ,,558

7 . Exposure to interpersonal
sources

0 ,. 67496 0 ..29689 2 ,.273*

8 . Perception about avail
ability of sustainable
agricultural technique

-0 .31745 0 .079812 -3 . 977**

9 . Perception about price
of inputs

-0 .069262 0 .096152 -0 . 720

10 . Perception about price
of agricultural produce

-0 .80691 0 .30165 -2 .675**

11. Risk orientation -0 .1030 0 .088095 -1 .169

12 . Economic motivation -0 .08745 0 .092682 -0 . 944

13 . Innovation proneness 0 .0007303 0 .058545 0 .012

14 . Extension contact -0 .084209 0 .099322 -0 .848

15 . Extension participation -0 .074259 0 .08310 -0 .894

= 0.205 F = 4.32

* Significant at 5 per cent level

** Significant at 1 per cent level
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Table 18. Results of the step-down regression analysis on
attitude of farmers towards sustainable agriculture

Step Variables entering
No. regression

I All the variables
included

II Variables excluding x^

III Variables excluding
Xi3 and Xi4

IV Variables excluding
Xi3, X4 and Xe

V Variables excluding
Xi3, X4, Xe and Xg

VI Variables excluding
Xi3, X4, Xj, X, and x^

VII Variables excluding
Xl3 , X4 , Xg , Xg , X2
and Xi4

VIII Variables excluding
^13 » ^4 / ^6 I ^9 I ^2 I
Xi4 and X12

IX Variables excluding
^13 / ^4 ' ^6 / ^9 / ^2 I
Xi4, X12 and Xs

X Variables excluding
^13 / ^4 I ^6 / ^9 I ^2 »
Xi4, X12, X5 and Xi

XI Variables excluding
^13 I ^4 I Xj , X9 , X2 ,
^141 ^12 / ^5 / and
x,=

F value R'

4.37 0 .2051

4.70 0.2051

5.08 0.2050

5 .49 0 .2041

5 .97 0 .2029

6 .51 0.2009

7 .16 0.1986

7 .95 0.1958

8.91 0.1923

9 .93 0.1847

11. 24 0.1756

Percentage
variation

explained

20 .51

20 .51

20 .50

20 .41

20 .29

20 . 09

19 . 86

19 .58

19 .23

18 .47

17 . 56

Contd,



Table 18 (Contd.

XII Variables excluding
Xi3, X,,

Xi4,

and X,

X 6 t

X,,

X, Xj,

Xis

XIII Variables excluding
Xi3 I X4 , Xj ,
X,4, X12, X5,

X, and Xio

X,9 /

Xi,

X2,

X,

XIV Variables excluding
Xi3, X4 , Xe, Xg , X2 /

Xi4, X12, X5,, Xj^ , X15 ,

X,, Xjo and Xii

XV Remaining variable
included
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13 .33 0.1675 16.75

17.34 0.1336 13 .36

25 .13 0.1584 15 .84

46 .00 0.1465 14 .35

Xi Education Xg Perception about price of
X2 Farming experience inputs

X3 Farm size Xio Perception about price of

X4 Income from agriculture agricultural produce

X5 Irrigation pattern Xii Risk orientation

Xe Exposure to mass media X12 Economic motivation

X, Exposure to interpersonal Xi3 Innovation proneness

sources Xl4 Extension contact

Xs Perception about availa
bility of sustainable
agricultural technique

Xl5 Extension participation
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sustainable agriculture. All the variables together contributed

to only 20 per cent of the variation.

5.2.4 Path analysis

The results of path analysis of the independent

variables with attitude towards sustainable agriculture by

farmers are presented in Table 19.

Three variables showed the maximum direct effect on

attitude of farmers towards sustainable agriculture. They were

perception about price of agricultural produce (-0.8069);

exposure to interpersonal sources (0.6750) and perception about

the availability of sustainable agricultural techniques

(-0.3174). The direct and indirect effects of the selected

independent variables on attitude of farmers towards sustainable

agriculture is presented in Figure 11.

Correlation analysis, multiple regression analysis, and

path analysis brought out the same results indicating the

salience of the three variables viz. exposure to interpersonal

sources, perception about availability of sustainable

agricultural techniques and perception about price of

agricultural produce with respect to attitude of farmers towards

sustainable agriculture.
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Table 19. Direct and indirect effects of the independent variables on attitude towards
sustainable agriculture

si.

No.

Variables Direct

effect

Substantial indirect effect routed through

I II III

1. Education 0.,1698 0.0828 (x^) -0.,0606 (Xio) -0. 0550 (Xg)

2. Farming experience 0.,0561 -0.1057 (Xj^) 0.,0214 (Xii) -0. 0180 (x,^)

3. Farm size 0..1269 0.0954 (x.^) -0,.0746 (Xg) -0.,0654 (Xiq)

4. Income from agriculture 0..0144 0.1036 (Xj) 0.,0958 (x.^) -0.,0839 (Xio)

5. Irrigation pattern 0..0790 0.0478 (xb) -0.,0215 (Xj^ ) 0.,0199 (Xi^)

6. Exposure to mass media -0..0573 -0.1375 (xs) 0.,1154 (Xj^ ) 0.,1141 (•X-j)

7. Exposure to interper
sonal sources

0..6750 -0.7808 (Xio) -0..1374 (X8) 0.,0501 (Xg)

8. Perception about availa
bility of sustainable
agricultural techniques

-0,.3174 -0.3724 (Xio) 0..2921 (x.^ ) -0.,0406 (>^14)

9. Perception about price
of inputs

-0,.0693 0.5913 (Xjo' -0,.4879 (X.J ) 0..1322 (Xg)

10. Perception about price
of agricultural produce

-0 .8069 -0.6531 (x.^) -0 .1465 (Xg) 0..0508 (Xg )

11. Risk orientation -0,.1030 0.0782 (Xj^ ) -0,.0586 <''12' 0..0437 (X7)

12. Economic motivation -0,.0875 0.3125 (Xio) -0,.2100 (x.^ ) -0..0690 (x^l)

13. Innovation proneness 0,.0007 0.0471 (xio) -0,.0264 (X8) -0.,0250 (x^)

14. Extension contact -0,.0842 0.3240 -0 .2993 (Xio) -0 .1531 (Xio)

15. Extension participation -0 .0743 -0.1187 (X8) 0 .1158 (x-y ) -0 .0632 (xio)

Residual = 0.7949
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The discussion on the results is presented:

1. Exposure to interpersonal sources

The results reinforce the importance of both formal as

well as informal interpersonal sources in the formation of

specific attitudes by the farmers towards new issues. Even with

the higher level of literacy and the higher exposure to

different kinds of mass media prevalent in Kerala, it is the

interpersonal sources that may still influence the attitude of

the farmers. This is in agreement with the attitude theory as

established by eminent scholars like Merton, Lazarsfeld and

Daniel Learner according to which it is the interpersonal

influence that is more effective than the mass media with

respect to specific decisions. It is an accepted theory that

attitude change is rarely accomplished by the mass media

(Cassata and Asante, 1979) . The result that was obtained thus

could probably be substantiated based on these facts.

2. Perception about availability of sustainable agricultural

techniques

Perception about availability of sustainable

agricultural techniques had significant but negative

relationship with attitude of the farmers about sustainable

agriculture. The farmers who perceived the availability of

sustainable agricultural techniques as low were quite right in
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their judgement in the sense that eventhough the listed

practices are very promising, they are not yet widely popular in
of Kerala

the Stat^. The farmers definitely could assess by themselves

where sustainable agriculture stands in our state and also must

have developed positive attitude towards sustainable agriculture

considering its importance. In reverse, the farmers who rated

the availability as high certainly might not have looked into

the field reality with respect to sustainable agriculture in the

State. Had they considered this aspect too,they would not have

rated it as high. The result obtained in thus quite

understandable.

3. Perception about price of agricultural produce

Perception about price of agricultural produce had

significant negative relationship with attitude towards

sustainable agriculture. Farmers who perceived the price for

agricultural produces as high could probably be more or less

satisfied with their present environment. Perhaps a lack of

dissonance with the existing situation may explain their

indifferent attitude towards innovations which in the present

case is nothing other than sustainable agriculture.

5.3 Extent of adoption of sustainable agricultural practices

5.3.1 Correlation analysis

The results of the correlation analysis of the selected
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independent variables with extent of adoption of sustainable

agricultural practices are presented in Table 20.

Out of the 15 selected independent variables, nine had

significant correlation with the extent of adoption of

sustainable agricultural practices by the farmers. They were

farm size, income from agriculture, exposure to mass media,

exposure to interpersonal sources, perception about availability

of sustainable agricultural techniques, perception about price

of inputs, perception about price of agricultural produce,

extension contact and extension participation. Out of these,

perception about price of inputs had negative correlation with

extent of adoption.

5.3.2 Multiple regression analysis

The results of the multiple regression analysis of the

selected independent variables with extent of adoption are

presented in Table 21.

The results of multiple regression analysis revealed

that all the 15 selected independent variables together could

predict 55 per cent of the total variation in the dependent

variable viz., extent of adoption as indicated by the R' value

of 0.550. Only five variables were significant in predicting

the variation in the dependent variable. They were farming

experience, income from agriculture, exposure to interpersonal
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Table 20. Correlation analysis of extent of adoption sustainable
agricultural practices with the independent variables

(n - 270;

SI .

No.

Independent variables Correlation

coefficient

1. Education 0.106

2 . Farming experience 0 .127

3 . Farm size 0 .362**

4 . Income from agriculture 0 .364**

5 . Irrigation pattern 0 .095

6 . Exposure to mass media 0 .362**

7 . Exposure to interpersonal sources 0.526**

8 . Perception about availability of
sustainable agricultural technique

0.573**

9 . Perception about price of inputs -0 .407**

10 . Perception about price of
agricultural produce

0 .484**

11 . Risk orientation 0 .069

12 . Economic motivation -0 .070

13 . Innovation proneness 0 .029

14 . Extension contact 0 .564**

15 . Extension participation 0.360**

** Significant at 1 per cent level



Table 21. Multiple regression analysis
ofsustainable agricultural
independent variables
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of extent of adoption
practices with the

SI. Independent variables
No.

Regression Standard error 't'
coefficient of 'b' value

(b)

1. Education 0. 13337 0 . 07769 0 . 172

2 . Farming experience 0. 15096 0. 058113 2 . 598**

3 . Farm size -0 . 04474 0 . 078923 -0 . 567

4 . Income from agriculture 0. 21018 0 . 078295 2 . 685**

5 . Irrigation pattern 0 . 055772 0 . 045327 1 . 230

6. Exposure to mass media 0 . 10601 0 . 077231 1,,373

7 . Exposure to interpersonal
sources

0 .,59316 0 . 22336 2 ,,656**

8 . Perception about avail
ability of sustainable
agricultural technique

0 ..31579 0 ..060047 5 ,.219**

9 . Perception about price
of inputs

0 .083325 0 .07234 1 . 152

10 . Perception about price
of agricultural produce

-0 .24173 0 .22695 -1 .065

11. Risk orientation -0 .091044 0 . 066278 -1 .374

12 . Economic motivation 0 .09861 0 .06973 1 .414

13 . Innovation proneness 0 .011281 0 .044046 0 .256

14 . Extension contact 0 .19015 0 .074725 2 .545**

15 . Extension participation -0 .02904 0 .062521 -0 .464

R' = 0.550 F = 20.70

** Significant at 1 per cent level
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sources, perception about availability of sustainable

agricultural techniques and extension contact.

5.3.3 Step-down regression analysis

The result of the step-down regression analysis of the

independent variables with extent of adoption is presented in

Table 2 2 .

The best set of variables that contributed to the

highest variation in explaining the extent of adoption consisted

of farming experience, income from agriculture, exposure to

interpersonal sources, perception about availability of

sustainable agricultural techniques and extension contact.

These five variables together could predict 52 per cent of the

variation as against 55 per cent when all the 15 variables were

taken together. The R' value for this set was 0.5308 and the

F value was 59.72.

5.3.4 Path analysis

The results of the path analysis showing the direct and

indirect effects of the independent variables on extent of

adoption are presented in Table 23.

The variables that had the maximum direct effect on

extent of adoption were exposure to interpersonal sources

(0.5932), perception about availability of sustainable
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Table 22. Results of the step-down regression analysis on the extent of adoption of
sustainable agricultural practices

Step

No.

Variables entering
regression

F value

variation
explained

r2 Percentage

I All the variables inc uded 20.70 0.5500 55.00

II Variables excluding X 22.26 0.5500 55.00

III Variables excluding X and Xj^j 24.06 0.5499 54.99

IV Variables excluding X , Xj^2 and X
15

26.12 0.5495 54.95

V Variables excluding X ' ^^13' ''is and *3
28.55 0.5490 54.90

VI Variables excluding X ' ^^13' ''15' *3 and x^o 31.31 0.5473 54.73

VII Variables excluding X ' *13' *15' *3' Xio *5
34.61 0.5450 54.50

VIII Variables excluding X ' *13' *15' X3, *10' *5 and Xj^j^ 38.46 0.5410 54.10

IX Variables

and Xj^2
excluding X ' *13' *15' *3' *10' *5'

43.70 0.5386 53.86

X Variables excluding

Xj^2 *9
X ' *13' *15' *3' *10' *5'• *11'

50.30 0.5344 53.44

XV Remaining variables
and Xj^^ included

1.•e., Xj, x^, *6' *7, Xg, 59.72 0.5308 53.08

•"10

^11

"12

''IS

"14

*15

Education

Farming experience

Farm size

Income from agriculture

Irrigation pattern

Exposure to mass media

Exposure to interpersonal sources

Perception about availability of sustainable agricultural technique

Perception about price of Inputs

Perception about price of agricultural produce

Risk orientation

Economic motivation

Innovation proneness

Extension contact

Extension participation
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Table 23. Direct and Indirect effects of the independent variables on extent of adoption of
sustainable agricultural practices

SI.

No.

Variables Direct
effect

Substantial indirect effect routed through

I II III

1. Education 0.0133 -0.,0939 (Xj) 0.,0728 (x,^) 0.0720 (Xg)

2. Farming experience 0.1510 -0..0322 (Xg) 0.,0221 (x^) 0.0216 (x^l)

3. Farm size -0.0447 0.,1715 (x^) 0,,0838 (^^14) 0.0749 (Xl4>

4. Income from agriculture 0.2102 0..0842 (x^) 0..0589 (X8) 0.0500 ''^14'

5. Irrigation pattern 0.0558 0..0475 (Xe) -0..0311 (X4) 0.0176 (Xii)

6. Exposure to mass media 0.1060 0..1368 (Xb) 0..1003 (Xj) 0.0794 (x^)

7. Exposure to interper
sonal sources

. 0.5932 -0,.2339 (x^o) 0..1367 (X8) 0.0913 ('<14)

8. Perception about availa
bility of sustainable
agricultural technique

0.3158 0,.2567 ) -0,.1116 '*10' 0.0917 (>^14)

9. Perception about price
of inputs

0.0883 -0,.4228 (x^) 0..1772 (Xig) -0.1315 (Xj )

10. Perception about price
of agricultural produce

-0.2417 0 .5739 (x,^) 0..1458 (Xg) 0.0705 (>^14)

11. Risk orientation -0.0910 0 .0661 (x,2) 0 .0486 (x^) 0.0397 (Xg)

12. Economic motivation 0.0986 -0 .1845 ) 0 .0936 '*10' -0.0610 (x^,)

13. Innovation proneness 0.0113 0 .0263 Uq) 0 .0220 (Xj^ ) 0.0212 (Xj)

14. Extension contact 0.1902 0 .2848 (x.^) 0 ,1523 (Xs) -0.0897 (Xiq)

15. Extension participation -0.0390 0 .1245 0 .1181 (Xg) 0.1018 {y-f)

Residual = 0.4500
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agricultural techniques (0.3158), perception about price of

agricultural produce (-0.2417) and income from agriculture

(0.2102). Extension contact (0.1902) and farming experience

(0.1510) also had direct effects that were substantial.

The direct and indirect effects of the selected

independent variables on extent of adoption of sustainable

agricultural practices by farmers is presented in Figure 12.

The discussion on the salient results are presented:

1. Farming experience

Farming experience had significant positive influence

on extent of adoption of sustainable agricultural practices by

the farmers. Care and understanding of nature and consciousness

about the deleterious effects of different practices of

intensive agriculture experienced during the previous years

might have built up a strong faith in sustainability oriented

practices among the well-experienced farmers. This result holds

good especially on the face of the fact that many of our

traditional agricultural practices are sustainability oriented.

It is also an accepted fact that the old generation farmers do

adopt more sustainable practices which were hither to referred

to as traditional agriculture as against the young farmers.
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The positive relationship between farming experience

and extent of adoption is supported by many researchers like

Ramaswamy (1987), Krishnamoorthy (1983), Bonny (1991).

2. Income from agriculture

Income from agriculture was found positively

significant with extent of adoption of sustainable agriculture.

For the marginal and subsistence farmers, a reduction

in the profit margin may be too much to bear even for a short

while, as is to be expected while turning to sustainable

agriculture. But the high income group of farmers need not

necessarily experience such fear which probably could be the

reason for the positive relationship of income from agriculture

with extent of adoption of sustainable agricultural practices.

The positive relationship between annual income and

extent of adoption of improved agricultural technologies is

reported by many researchers like Anithakumari (1989) , Rajendran

(1992) and Geethakutty (1993) .

3. Exposure to interpersonal sources

Exposure to interpersonal sources had significant

positive relationship with extent of adoption of sustainable

agricultural practices. Time and again, many studies in the

past have revealed that adoption is affected more by
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interpersonal influence than by the influence of mass media.

The interpersonal sources facilitate cross communication and

leads to more follow up. For a farmer to adopt a new

technology, various aspects like clearing of his doubts, getting

reassurance, encouragement and support are very vital. The

interpersonal sources of communication could facilitate these

much more than the mass media. In the present context, the

findings by Singh (1981), Ray and Singh (1985) also confirm with

the present results.

4. Perception about availability of sustainable agricultural

practices

Perception about availability of sustainable

agricultural techniques had positive influence on extent of

adoption of sustainable agricultural practices by the farmers.

The practices presented to the farmers to evaluate

their perception included activities of general nature like

residue management and recycling of farm output and wastes. So,

in all probability, those who rated the availability of

sustainable agricultural techniques as high naturally also might

have adopted them which in turn resulted in higher extent of

adoption.

aulAlman (isas) aind RAjMndran (liisa} h«v« xraportad

positive relationship between perception and extent of adoption.
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5. Extension contact

Extension contact showed significant positive influence

on extent of adoption of sustainable agricultural practices.

Extension education is an important and vital component

in the agricultural production process. It keeps the farmer

well informed on the current and practical trends in

agriculture. Contact with various extension agents can motivate

the farmer, may keep his interest from waning and may help him

to experience the early stages of adoption of a new technology.

A farmer with good extension contact may be able to avail the

assistance provided by the government in time and will generally

nurture a healthy optimism in agriculture and various concepts

related to it. This perhaps explains the present results.

Similar findings were reported by Thankaraju (1979) ,

Sudha (1987) , Syamala (1988) and Vijayan (1989) .

An emperical diagram showing the results of the study

is presented as Fig.13.

6. Constraints experienced by the farmers in adoption of

sustaincQjle agricultural practices

The major constraints experienced by farmers in
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adoption of sustainable agricultural technologies are presented

in Table 24. These constraints are ranked based on the severity

with which they are felt by the farmers as reported by them.

A great majority of the respondents (95.55%) expressed

anxiety about a fall in the profit margin if they resorted to

sustainable agricultural practices. There is a widespread fear

among farmers that the so-called sustainable agricultural

practices will lead to a reduction in returns compared to the

high external input agriculture. Such a drop can be borne by

the well-off and relatively larger farmer but not by the average

subsistence farmer of Kerala State. The apprehension of the

farmers about resorting to sustainability oriented practice thus

is quite understandable.

93.70 per cent of the respondents viewed the high cost

of labour as a constraint in the way of adoption of sustainable

agricultural practices. This problem is perhaps the most severe

in Kerala with the highest literacy rate in India also paying

the highest wage rate to labourers Agricultural work in which a

great majority of Kerala's labour-class population used to

engage a decade ago, actually suffer a lot from the lack of

labourers today. The small number of labourers who still work

in the fields demand exhorbitant wages. Thus the problem of

high cost of labour as well as shortage of labour go hand in

hand as far as Kerala is concerned. This definitely poses a
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Table 24. Constraints experienced by the farmers in adoptionof
sustainable agricultural practices

SI. Constraints Frequency
No.

(n = 270)

1. Fear of reduction in profit margin

2. Lack of information about sustainable 251 92.96
agricultural practices

High cost of organic inputs 250 92.60

258 95.55

3

4. Acute shortage in the availability of 250 92.60
organic inputs like organic manure

5. High cost of labour 253 93.70

6. Shortage in labour availability 248 91.85

7. Many of the sustainable agricultural 213 78.89
technologies are not easily
available at present

8. Resorting to non-chemical means of 117 43.33
pest control is too tedious in
relatively large farms

9. Inadequate transport facilities 92 34.07

10. Scarcity of water for proper 68 25.18
irrigation

11. Dubiousness about the effectiveness 44 16.29
of many of the sustainable
agricultural technologies

Percentage do not add upto 100 because of multiple responses
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constraint in the adoption of sustainable agriculture which is

labour-demanding in general.

Lack of sufficient information about sustainable

agricultural practices was another widely expressed constraint

(92.96%). Many new sustainability oriented practices like

vermiculture, bio-control, biofertilisers etc. have not reached

the common farroer yet. Even the reasonably informed farmers are

not well aware of such innovations in the agriculture sector.

This calls for large scale and specific extension efforts to

take the concepts of sustainable agriculture to the common

farmer, convince him of the benefits and persuade him to adopt

specific sustainable agricultural practices.

High cost of organic inputs coupled with shortage in

the availability of organic inputs like farmyard manure, green

manure were also important constraints as expressed by the

farmers. This is perhaps a bigger problem than it sounds to be,

which is rooted in the deforestation and population explosion

problems which the country in general is facing. In Kerala

especially, conversion of agricultural lands for residential

purpose is a common phenomenon. The decreasing cattle

population of the state make farm yard manure a more or less

scarce commodity. All these pose problem in the adoption of

sustainable agricultural techniques by the farmers.
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Many farmers voiced the opinion that the said

sustainable agricultural technologies are not easily available

yet (78.89%) . Practices like vermiculture, biofertilisers, etc.

are proven to be effective and practicable but the necessary

materials are not easily available to the common farmer. A

wider network of such services can easily help to overcome this

constraint.

Some of the farmers expressed the view that resorting

to non-chemical means of pest control is too tedious in

relatively large farms (43.33%). Inadequate transport facilities

and scarcity of water for proper irrigation were some of the

other constraints expressed by farmers (34.07% and 25.18-s

respectively).

Some farmers were dubious about the effectiveness of

many of the sustainable agricultural technologies because of

which they do not consider adopting them. Since such farmers

were only 16.29 per cent of the total respondents, it can be

well assumed that the necessity for a more sustainable

agriculture is felt by almost all the farmers of our State.
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Chapter V

SUMMARY

Sustainable agriculture is the topxc of current

interest. In an era where the very thriving of agriculture is

put under great pressure, the urgency of resorting to a more
sustainable agriculture is felt by all. Now that we have

clearly started paying the price for our indiscriminate and
thoughtless exploitation of the natural resource base, probing
into the practical aspects of sustainability assumes all the
more importance. In India, Kerala is a state that is

generously endowed with a rich resource base and where
agriculture has started playing the position of the second
fiddle already. The problems and prospects for a more

sustainable agriculture have so far not been explored in this

State. Hence the present study was taken up as an in-depth
analysis into this field.

The following were the specific objectives of the study.

a. to analyse the concept of sustainable agriculture as
perceived by scientists, extension personnel and farmers.

b. to examine the dimensions of sustainable agriculture.
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c. to examine the nature and extent of inclusion of the

identified dimensions of sustainable agriculture in the

development programmes of the State Departments of

Agriculture, Animal Husbandry and Fisheries.

d. to analyse the extent of knowledge, attitude and adoption

of the components of sustainable agriculture by the farmers

of Kerala.

e. to analyse the different environmental, situational
economic and personal factors which contribute to the

knowledge, attitude and adoption of practices for a

sustainable agriculture by the farmers.

f . to identify the constraints in the adoption of technologies

for sustainable agriculture by the farmers.

To cover the first two objectives, a sample consisting

of 25 scientists were randomly selected from the disciplines of
Agronomy, Soil Science, Horticulture and Agricultural Extension
from K.A.U. and T.N.A.U. and 25 extension personnel in the cadre

of Asst. Director and Deputy Director were randomly selected
from the State Department of the Agriculture, 25 progressive

farmers were selected at random from the Thrissur Subdivision,

from the list of progressive farmers obtained from the

Agricultural Officers of the Sub-Division. To study the third
objective, content analysis of the programmes implemented by the
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Departments of Agriculture, Animal Husbandry and Fisheries for

the year 1992-93 was done. For the next three objectives a

sample of 270 farmers was obtained randomly from the 9

panchayaths of the Thrissur subdivision representing

high-elevation lands, medium elevation lands and low elevation

lands.

The dependent variables for the study were knowledge

about sustainable agriculture, attitude towards sustainable

agriculture and extent of adoption of sustainable agricultural

practices. Knowledge about sustainable agriculture was measured

using a knowledge test developed for the study and attitude

towards sustainable agriculture, using a scale, also developed

for the study. Extent of adoption of sustainable agricultural

practices was measured using another scale developed for the

purpose.

The personal, socio-economic and socio-psychological

characteristics of farmers viz., education, farming experience,

farm size, income from agriculture, irrigation pattern, exposure

to mass media, exposure to interpersonal sources, perception

about availability of sustainable agricultural techniques,

perception about price of inputs, perception about price of

agricultural produce, risk orientation, economic motivation,

innovation proneness, extension contact and extension

participation were selected as the independent variables for the

study, based on pilot study and judges' rating. These variables
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were measured using available measuring instruments wherever

possible and with thetests developed for the purpose in some

cases.

The data were collected from the different groups of

respondents using mailed questionnaires and structured interview

schedules during the months of February to May 1993. The

statistical tools used were mean, percentage, correlation

analysis, multiple regression analysis, stepwise regression

analysis and path analysis.

The salient findings of the study are presented below:

1. In the analysis about the concept of sustainable

agriculture, majority of the scientists chose the

definition given by USAID.

2. Among the Agricultural Officers of the State Department of
Agriculture, the highest percentage chose the definition

given by FAO.

3. There was no clear majority in the choice of the

definitions by the farmers. The definition given by

American Society of Agronomy and the one given by FAO were

endorsed by the same number of farmers.

4. In the case of the pooled sample comprising of all three

categories of judges, the majority had selected the

definition given by USAID.
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5. In the light of the common features in the presented

definitions and the salient features emerged from the

suggested definitions, it was deduced that a farming

system can be called sustainable when it meets the product

demand for which it is intended, can maintain the

productivity without depleting the natural resource base,

is not harmful to the environment, is economically viable,

suited to the local conditions in all aspects and can be

expanded without any deleterious effects in the case of
increased future demand.

6. In the analysis to pinpoint the important dimensions of

sustainable agriculture, six dimensions adorned the top

positions. They were resource use efficiency,
environmental soundness, economic viability, technological

appropriateness, economic feasibility and local

adaptability.

7. Content analysis of the schemes of the three State

Departments viz. Agriculture, Animal Husbandry and
Fisheries revealed that the extent of inclusion of the

components of sustainable agriculture is less than 25 per

cent in all three Departments.

8. Majority of the respondents were in the medium category

with respect to knowledge, attitude and extend of adoption

of sustainable agricultural practices.
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9. The independent variables education, income from

agriculture, exposure to interpersonal sources, perception

about availability of sustainable agricultural techniques

and extension contact contributed positively and

significantly to the variation in knowledge about

sustainable agriculture whereas perception about the price

of inputs had significant negative association with this

dependent variable.

10. While exposure to interpersonal sources had significant

positive relationship, perception about availability of

sustainable agricultural techniques and perception about

price of agricultural produce had negatively significant
relationships with attitude of farmers towards sustainable

agriculture.

11. Farming experience, income from agriculture, exposure to

interpersonal sources, perception about availability of

sustainable agricultural techniques and extension contact

were positively and significantly related to the extent of
adoption of sustainable agricultural practices.

12. Fear of reduction in profit margin, high cost of labour,

lack of information about sustainable agricultural

practices, acute shortage in the availability of organic

inputs, high cost of organic inputs, shortages in labour

availability and lack of easy availability of many of the
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sustainable agricultural technologies were the major

constraints in adoption of sustainable agricultural

practices as expressed by farmers.

13. Tediousness in resorting to non-chemical means of pest

control in large farms, inadequate transport facilities,

scarcity of water for proper irrigation, and dubiousness

about the effectiveness of many of the sustainable

agricultural technologies were the other constraints

expressed by farmers.

Implications

1. Eventhough there is varied opinion among the three
categories of judges regarding the concept of sustainable
agriculture, there was consensus regarding a resource-use-

efficient, environmentally safe, economically viable,
production-wise sound, locally suitable and natural
resource-base protecting system which would ultimately be

sustainable. A fact that is noticeable in these judgements

is that the former goal of maximising production and

productivity is being given a new orientation with more

wider perspective by today's experts in the field of

agriculture in which the concern for nature also is
included.
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2. The schemes of the Developmental Departments of the state

desperately need more inclusion of the sustainability
component in them, a fact which should be considered while
devising schemes in the future.

3. By better education, extension contact and more exposure to
interpersonal sources of communication, knowledge of the

farmers about sustainable agricultural practices might be

improved.

4. Progressive and well-experienced farmers are more prone to
better adoption of sustainable agricultural practices. The

extent of adoption can be improved by extension contact and

exposure to other interpersonal sources of communication.

5. By better education on sustainable agricultural techniques,
popularising varied kinds of organic inputs, making
available specific sustainable agricultural techniques and
encouraging selective mechanisation, many of the
constraints that stand in the way of adoption of

sustainable agricultural technologies by farmers can be

removed.
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Suggestions for future research

1. Traditional but no-more widely-practised sustainability

oriented practices may be identified, examined and then

madepopular among the main-stream cultivators through

intensive extension officials.

2. The problems and prospects of sustainable agriculture may

be analysed area-wise, crop-wise and farmer-category wise

so as to identify specific practices for each situation.
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ABSTRACT

The study was conducted with the main objectives of
analysing the concept and dimensions of sustainable agriculture
and the extent of knowledge, attitude and adoption of
sustainable agricultural practices by the farmers of Kerala and

also the factors affecting them.

The study was undertaken in Thrissur District of Kerala

State covering 270 farmers selected using multi-stage random
sampling procedure. Besides farmers, 25 agricultural scientists,
25 agricultural extension personnel and 25 progressive farmers
were also selected to analyse the perception about the concept
and dimensions of sustainable agriculture.

The dependent variables selected for the study were

knowledge about sustainable agriculture, attitude towards
sustainable agriculture and extent of adoption of sustainable
agricultural practices. Fifteen independent variables were
selected in relation to the objectives and based on review of
literature and pilot study. Correlation analysis multiple
regression analysis, step down regression analysis, and path
analysis were employed for data analysis and interpretation.

It was deducted from the study that a farming system can

be called sustainable when it meets the product demand for which

it is intended, can maintain the productivity without depleting
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the natural resource base, is not harmful to the environment, is
economically viable, suited to the local conditions in all
aspects and can be expanded without any deleterious effects in
case of increased future demand. Six dimensions were identified
as important for sustainable agriculture and they were resource
use efficiency, environmental soundness, economic viability,
technological appropriateness, economic feasibility and local
adaptability.

Content analysis of the various schemes implemented by

the three development departments of the State revealed that the
extent of inclusion of the components of sustainable agriculture
in the development programmes is only less than 25 per cent.

Majority of the respondents were in the medium category

with respect to knowledge, attitude and extent of adoption of
sustainable agricultural practices. Education, income from
agriculture, exposure to interpersonal sources, perception about
availability of sustainable agricultural techniques, perception
about price of inputs and extension contact were found
significant in predicting the variation in knowledge of farmars
about sustainable agriculture.

Exposure to interpersonal sources, perception about
availability of sustainable agricultural techniques and
perception about price of agricultural produce had significant
contribution towards the variation in attitude of farmers
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towards sustainable agriculture. Farming experience, income

from agriculture, exposure to interpersonal sources, perception

about availability of sustainable agricultural techniques and
extension contact were found to have significant contribution

towards the extent of adoption of sustainable agricultural

practices by the farmers.

Apprehension about fall in profit margin, high cost of

labour, lack of information about sustainable agricultural
practices, acute shortage in the availability of organic inputs,
shortage in labour availability and lack of easy availability of
many of the sustainable agricultural practices were the major
constraints in adoption of sustainable agricultural practices as

expressed by farmers.
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KERALA AGRICULTURAL UNIVERSITY

Department of Agrl. Extension
College of Horticulture
Vellanikkara, Thrissur

Dr. R.M. Prasad Date: 9.6.1992
Associate Professor

Dear

Mrs. Jayasree Krishnankutty is doing her Ph.D. programme

in Agrl. Extension under my guidance. She has undertaken a
research project on Sustainable agriculture for her thesis work.
In this connection, she wants your help and co-operation in

identifying the dimensions of sustainable agriculture.

I sincerely request you to kindly go through the

enclosures and spare some time from your busy schedule for her.

With regards,

Yours sincerely,

R.M. Prasad

End :

To



Overleaf are given sample definitions of sustainable
agriculture.

YOU may please go through these definitions and given an
improved definition for the concept of sustainable agriculture
suited to the (arming conditions of Kerala.

in case you feel that any one of the above definitions

is quite okay, you may choose one such definition and elaborate
and improve the presentation of that definition you have chosen.

Sustainable Agriculture is



1. A sustainable agriculture is one that over the long term

(i) enhances environmental quality and the resource base on

which agriculture depends, (ii) provides for basxc human

food and fibre needs, (iii) is economically viable and (iv)
enhances the quality of life for farmers and society as a

whole.

American Society of Agronomy (1989)

2. Sustainable agriculture should involve the successful
management of resources for agriculture to satisfy changing

human needs while maintaining or enhancing the quality of

the environment and conserving natural resources.
FAO (1989)

3. To be sustainable, a farm must produce adequate food of
high quality, be environmentally safe, protect the resource
base and be profitable.

Reganold at al. (1990)

4. Sustainable agriculture is a management system for
renewable natural resources including soil, wildlife,

forests, crops, fish, livestock, plant genetic resources

and ecosystems to provide food, income and livelihood for
current and future generations and that maintains or

improves the economic productivity and ecosystems services

of these resources.

USAID (1990)



5. Sustainable agriculture is that form by farming which

produces sufficient food to meet the needs of the present

generation without ending the ecological assets and the

productivity of the life supporting system of future

generations.

Venkataramani (1991)

2. Below are given a set of dimension of sustainable

agriculture identified through an exhaustive review of

literature on the subject. You are requested to rank the

dimension in order of importance you attach to them and

assign weights for each dimension, such that the total will

be 100. For example, you can assign 25 to one dimension,

15 to second dimension, 10 to third, and so on and the end

the total should add upto 100.

You are free to add new dimension/s which you feel

appropriate.

SI.No. Dimension Rank Weightage

1. Technological appropriateness
2. Economic feasibility
3. Economic viability
4. Environmental soundness
5. Temporal stability
6. Resource use efficiency
7. Local adaptability
8. Social acceptability
9. Political tacitness/will
10. Administrative manageability
11. Cultural desirability
12. Renewability
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APPENDIX-III

Item difficulty and discrimination indices of the itemsprILnted to the respondents for development of the knowledge
test

Item

No.

Difficulty-
index

(P)

Descrimi-
nation

index

(E 1/3)

Item

No.

Difficulty
index

(P)

Descrimi-

nation

index

(E 1/3)

*1 33 .33 0 .45 21 66.67 0 .00

2 66 .67 0 .00 22 66 .67 0 .00

3 12 .12 0 .18 23 -

-

4 12 .12 0.36 *24 24 .24 0.54

5 24 .24 0 .18 25 9.09 0 .27

*6 24 .24 0 .73 *26 39.39 0 . 82

*7 39.39 0 . 64 27 66.67 0 .00

8 21.21 0 .45 28 39 .39 0 .64

9 15 .15 0 .27 29 24 .24 0 .36

10 57 .57 0 .27 *30 48.48 0 .54

11 45 .45 0 .27 31 57 .57 0.27

*12 21.21 0 . 64 32 60 . 60 0.00

*13 24 .24 0 .54 33 51 .51 0.09

*14 36 .36 0 .54 34 54 . 54 0 .18

15 57.57 0.27 35 60 .60 0 .18

16 60 . 60 0 .18 36 54 .54 0 .18

17 60.60 0 .18 37 57.57 0 .27

18 60 .60 0.00 38 48 .48 0 .00

*19 36.36 0 .54 39 63 .63 0 . 09

20 42 .42 0 . 00 40 60 . 60 0 .00



APPENDIX-IV

Dr R M. Prasad

Associate Professor College of Horticulture
(Agrl. Extension) Vellanikkara

Date: 11.1.1993

Dear Sir/Madam,

This is in connection with a research study undertaken by
Mrs Jayasree Krishnankutty, Ph.D. Scholar in the Department of
Aqrl Extension, College of Horticulture, Vellanikkara. She
intends to develop a scale on the "attitude of farmers towards
sustainable agriculture". In this regard, some statements
expressing the attitude of farmers towards sustainable
agriculture are given (Appendix-I).

You are requested to kindly go through these statements and
indicate your judgement about these statements as to its degree
of agreement by giving {/) mark in the appropriate column.
Please bear in mind that the statements indicate the expression
of the farmers and not of yours as a judge.

A set of factors which are likely to be related with
knowledge and adoption of sustainable agriculture practices are
listed '(Appendix-II) . You may please indicate the degree of
relevance of these items to the knowledge and adoption of
sustainable agriculture practices by our farmers. You are free
to add any number of factors.

You may please spare some time from your busy schedule for
this and kindly give your response.

With regards.
Yours sincerely,

(R.M. Prasad)



APPENDIX-IV

ATTITUDE STATEMENTS

cT Item Stro- Agree Unde- Dis- Stro-
ngly cided agree ngly
agree disagree

1. Sustainable agriculture
is just another paper-
tiger

2. I do not intend to change
my farming practices as
long as I get reasonable
profit

3. It is high time we gave
more care to our
ecosystem

4. Sustainable agriculture
may be beneficial, but
I cannot afford to think
of it

5. I am not interested in
any bookish ideas like
sustainability

6 . I use chemical
pesticides since it
is the only method
to control pests
and diseases

7. I don't think crop
rotation is advanta

geous in our paddy
fields

8. A farmer who struggles
to meet both ends cannot
think of sustainable
agriculture



Q-, Item Stro- Agree Unde- Dis- Stro
• nqly cided agree ngly

No. disagree

9. I see no adverse effect
in resorting to chemical
fertilizer alone

10. Raising fish in domestic
ponds is a practice not
suited for farmers

11. I don't like to use
bio-gas for cooking
food in my family

12. I am not interested
in irrigating my crops
with dirty, sewage water

13. Poor farmers like me
cannot being forth any
innovations in our
farming techniques

14. I will do any
modifications that are
possible in my farming
practices in order to
help our ecology

15. Agroforestry does not
suit an homesteads

16. Increased use of
synthetic inputs is
certainly going to
ruin our agriculture

17. I carefully evaluate
a pesticide for safety
before administering it
on my crop



nn Item Stro- Agree Unde- Dis- Stro-
li' ngly cided agree ngly

agree disagree

18. I don't think that I
can't do anything for
solving the problem of
decreasing soil fertility

19. I feel vermiculture has
to be popularised immediately

20. Whatever I do on my land
is not going to affect
the ecological parameters

21. Experience has taught me
to grow only local
varieties

22. Sustainable farming
practices are what we
need immediately
to save our agriculture

23. I think biological control
can't help in saving our
crops from pests and diseases

24. Sustainable agriculture
takes into account only
conservation and not
production

25. I do not go for excess
use of anything whether
fertilizer or pesticide

26. I am ready to consider
the sustainability aspect
in my decision-making if
it will not reduce my
farm-income



g]^ Item Stro- Agree Unde- Dis- Stro-
No' ngly cided agree ngly

agree disagree

27. Sustainable agriculture
is not the small and
marginal farmers'
cup of tea

28. Surface run-off can
be ignored since it
will not affect the
standing crop

29. We have to go back to
nature to a considerable
extent to increase our
lands productivity

30. I think intercropping
will exhaust the soil of
its productive capacity

31. Our rich resource-base
should be preserved for
the future generations

32. You should not tax the
land to produce beyond
its capacity by growing
more crops

33. My first preference goes
to increasing quantity of
produce than quality

34. More indigenous inputs
is unthinkable to me since
they are difficult to get

35. The natural resource base
can be improved only through
sustainable agriculture



ci Item Stro- Agree Unde- Dis- Stro
ngly cided agree nglyN°- a=ree disagree

36. Let us first see to the
needs of mankind and after
that only comes the ecosystem

37. I don't think a change in
my farming techniques is
necessary to solve any
long-term problems

38. It is subsistence that
matters, not sustainability

39. Without using more of
chemical fertilisers we
cannot grow any crop
these days

40. Soil testing for
fertiliser application
is just a waste of time



APPENDIX-V

Scale and Q values of the statements presented to the judges
for finalising the attitude statements

Statement

^o.

Scale

value

Q value Statement

No.

Scale

value

Q value

*1 3 .96 1.16 21 3 .74 1.84

2 2 .14 2 .14 22 1.96 2 .04

3 1.71 1.15 23 3 .95 0 .84

4 3 .73 1.59 24 3 .95 0.07

5 3 .85 1.23 25 1.73 1.19

6 3 .68 2 .34 *26 1.67 0.99

7 4 .07 1.13 27 3 .57 1.82

8 3 .63 2 .20 28 4 .17 0 .92

9 4 .50 1.33 29 1.78 1.13

10 4 .18 0.89 *30 3 .73 1.89

11 4 .12 1.13 31 1 .73 0 . 99

12 3 .76 2 .52 *32 2 .03 0.87

13 3 .82 1.90 33 3 .29 2 .11

*14 1.89
«

1.22 *34 2 .91 1.82

15 3 .78 1.98 35 1.97 0 .56

16 1 .72 0 .96 36 3 .82 2 .55

17 3 .58 2 .17 37 3 .64 1.94

18 3 .74 1.43 38 3 .50 2 .53

19 2 .08 0 .96 39 3 .56 2 .97

20 3 .84 1.99 40 3 .75 3 .04



appendix-vi

KERALA AGRICULTURAL UNIVERSITY
COLLEGE OF HORTICULTURE

VELLANIKKARA

DEPARTMENT OF AGRICULTURAL EXTENSION

SCHEDULE FOR DATA COLLECTION

Analysis of the Management for Sustainable Agriculture by the
Farmers of Kerala

Serial No.

Date :

PART - I

1. Name of the farmer

2. Education

1. Illiterate

2. Can read only

3. Can read and write

4. Primary education

5. Middle school education

6. High school education

7. Collegiate education

3. Farming experience

No. of years (specify)



4. Farm size

Area in acres

Type of land owned"' Leased in Leased out

Garden land

Wetland

5. Annual income (in Rs.)

1. From Agricultural sources

2. From other sources, if any (specify)

3. Total

6. Cropping pattern

Area (in cents)
Crop

1. Seasonal crops (specify)

1.

2 .

3 .

2. Perennial crop (specify)

1.

2 .

3 .

7. Soil characteristics

1 Tvoe of soil : Laterite/red/river alluvium/clay/
(Garden land) clay loam/sandy loam/any other

(specify)

2. Reaction : Acidic/Alkaline/Neutral

3. Nature of the : Plain/sloppy/both
terrain



8.

9 .

Irrigation

a. Main source of
irrigation

Source of irrigation

: well/pond/river/canal/tanks/
any other (specify)

Area irrigated
(in cents)

Crops
irrigated

1. Well

2. Ponds/tanks

3. River

4. Irrigation canals

5. Others if any (specify)

Exposure to information sources

Sources

Impersonal sources

T.V.

Radio

Newspaper

Periodicals/Magazines

A

1

2

3

4

5

Frequency

Regular Occasional Never

Booklets, Pamphlets,
leaflets etc.

6. Others, if any (specify)

B. Formal personal sources

1. Agrl. Assistant

2. Agrl. Officer

3. Village Extension Officer

4. Block Development Officer

5. Private firm representatives

6. Others if any (specify)



c. Information personal sources

1. Family members

2. Friends/relatives

3. Neighbours/fellow farmers

4. Others (specify)

10. Perception about availability of sustainable agriculture
practices

Practices High Medium Low

1. Vermiculture

2. Green manures

3. Bio-fertilizers

4. Pesticides of plant origin

5. Biological control

6. Residue management

7. Organic recycling

8. Use of sewage water

11. Perception about price of inputs

Name of input High Optimum Raw

1. Labour

2. Quality seeds

3. Fertilisers

4. Weedicides

5. P.P. Chemicals

6. Agrl. implements/
Farm machinery

7. Irrigation equipments

8. Others (specify)



12. Perception about price of farm produce

HOW do you rate the price of farm produce you get?

Main produce By-product

High'"Fair Low High Fair Low

1.

2 .

3 .

13. Risk Orientation
Response category

Statements "" "^"da"'SDa'

1. A farmer should grow large number
of crops to avoid greater risks
involved in growing one or two
crops

2. A farmer should take more of
chance in making a big profit
than to be content with a
smaller but less risky profit

3. A farmer who is willing to take
greater risk than the average
farmer usually does better
financially

4. It is good for a farmer to take
risk when he knows his chance
of success is fairly high

5. It is better for a farmer not
to try new farming method unless
most others in the locality
have used it with success

6 Trying an entirely new method
in farming by a farmer involves
risk, but is worth it



14. Economic motivation

Response category

Statements SA A UD DA SDA

1 A farmer should work towards
larger yields and economic profits

2. The most successful farmer is the
one who makes the most profit

3 The farmer should try any new
farming idea which may earn him
more money

4. A farmer should grow cash crops
to increase monetary profits in
comparison to growing of food
crops for home consumption

5. It is difficult for the farmers'
children to make good start
unless he provides them with
economic assistance

6. A farmer must earn his living
but the most important thing
in life cannot be defined
in economic terms

15. innovativeness

Here are 8 statements. You may please go through each
statement and indicate your response

Statement Response

1. DO you want to learn new ways to farm? Yes/Undecided/No
2. If the agrl. extension worker gives a Yes/Undecided/No

talk on improved cultivation aspects,
would you attend?



statement

3 If the Govt. would help you to Yes/Undecided/No
establish a farm elsewhere would you
move ?

4. Do you want a change in your way of Yes/Undecided/No
life?

5. Afarmer should try to farm the way Yes/Undecided/No
his parents did

6. DO you want your sons to be farmers? Yes/Undecided/No
7. It is better to enjoy today and let Yes/Undecided/No

tomorrow take care of itself

8. Aman's fortune is in the hands of God Yes/Undeclded/No

16. Development orientation

Do you agree with the following statements?
itatements Disagree

1. Maintaining healthy relations and harmony
in different communities is more essential
than the achievements of socio-economic
progress

2. The programme of social and economic
upliftment should be abandoned if they
adversely affect the sweetness of
personal human relations

3. Whatever be their importance, the plans
and policies which hurt the sentiments
of the people should be dropped

4. views and consent of the people must be
sought before the implementation of any
policy or programme

5. The programmes of economic development
which cause hardships to the people
should be dropped



Agree DisagreeStatements ^

6. Even if development
delayed, efforts must be made to take
people into confidence before they are
implemented

7 The programme inviting people's
displeasure should not be implemented

17. Extension orientation
Frequency of contact

a. Extension contact
personnel Twice"in "once in Once to Never

a week a week thrice
a month

1. Agrl. Scientists

2. Agrl. Officers

3. Development Officers

4 _ Agrl. Assistants

5. Others (specify)

b. Extension participation
activities

Frequency

Whenever sometimes Never
conducted

1. Seminar

2. Farmers meetings

3. Demonstrations

4. Exhibitions

5. Film shows

6. Trainings

7. Others (specify)



PART II

1. Knowledge about sustainable agriculture
Statement

1. Adoption of sustainable farming =Y=tem^results in loss
to farmers.

2. The call for sustainable agriculture ^hat^urgent
under Kerala conditions

3. Green leaf manure can be replaced
chemical fertilizer

4. organic manure has no adverse effect whatsoever.

s crop rotation is too tedious than withregard to our rice cultivation Ves/No

6. It is advantageous to use on farm produced^inputs.

7. Sewage water re-cycling is '̂ ^^^.^.^^(-/incorrect

8. Tractor-ploughing cannot match the ^^benef its of
cattle-ploughing

9. vermiculture is unhygienic and ^P'̂ '̂̂ tical^^

10. Like blood tested, for group, soil need be tested only
once to find out its reaction. True/False



2. Attitude towards sustainable agriculture

Statements

Response

SA A UD DA SDA

1. Sustainable agriculture is just
another paper-tiger

2. I will do any modifications
that are possible in any farming
practices in order to help our
ecology

3. It is high time we gave more care
to our ecosystem

4. I think intercropping will exhaust
the soil of its productive capacity

5. I do not intend to change my
farming practices as long as
i get reasonable profit

6. More indigenous inputs is
unthinkable to me since they are
difficult to get

3. Extent of adoption

A list of sustainable agriculture practices that are
feasible for adoption by our farmers is given below. Please
indicate how far you have used/continued to use these practices
by giving '/' mark against the practice.

Continued Used once Never

Practice use and dis- practice
continued

1. Conservation tillage

2. Green manures

3. Biological fertilisers



. Continued Used once Never
use and dis- practice

continued

4. Pesticides plant origin

5. Residue management

6. Bio-gas

7. Vermiculture

8. Recycling of farm
outputs/wastes

9. Sewage-water irrigation

10. Mechanical pest control
methods

11. Cover-crops

12. Legume-based
intercropping

13. Crop-rotation

14. Compost production and
usage

15. Contour bunding

16. Insect traps

17. Soil-test based
fertiliser application

18. Shade-tolerant crops

19. Need based application of
P.P. chemicals above
threshold level

PART III

1. Mention the constraints if any, that you feel stand in thP
way adoption of sustainable agriculture practice.


	image15014
	image15015
	image15016
	image15017
	image15018
	image15019
	image15020
	image15021
	image15022
	image15023
	image15024
	image15025
	image15026
	image15027
	image15028
	image15029
	image15030
	image15031
	image15032
	image15033
	image15034
	image15035
	image15036
	image15037
	image15038
	image15039
	image15040
	image15041
	image15042
	image15043
	image15044
	image15045
	image15046
	image15047
	image15048
	image15049
	image15050
	image15051
	image15052
	image15053
	image15054
	image15055
	image15056
	image15057
	image15058
	image15059
	image15060
	image15061
	image15062
	image15063
	image15064
	image15065
	image15066
	image15067
	image15068
	image15069
	image15070
	image15071
	image15072
	image15073
	image15074
	image15075
	image15076
	image15077
	image15078
	image15079
	image15080
	image15081
	image15082
	image15083
	image15084
	image15085
	image15086
	image15087
	image15088
	image15089
	image15090
	image15091
	image15092
	image15093
	image15094
	image15095
	image15096
	image15097
	image15098
	image15099
	image15100
	image15101
	image15102
	image15103
	image15104
	image15105
	image15106
	image15107
	image15108
	image15109
	image15110
	image15111
	image15112
	image15113
	image15114
	image15115
	image15116
	image15117
	image15118
	image15119
	image15120
	image15121
	image15122
	image15123
	image15124
	image15125
	image15126
	image15127
	image15128
	image15129
	image15130
	image15131
	image15132
	image15133
	image15134
	image15135
	image15136
	image15137
	image15138
	image15139
	image15140
	image15141
	image15142
	image15143
	image15144
	image15145
	image15146
	image15147
	image15148
	image15149
	image15150
	image15151
	image15152
	image15153
	image15154
	image15155
	image15156
	image15157
	image15158
	image15159
	image15160
	image15161
	image15162
	image15163
	image15164
	image15165
	image15166
	image15167
	image15168
	image15169
	image15170
	image15171
	image15172
	image15173
	image15174
	image15175
	image15176
	image15177
	image15178
	image15179
	image15180
	image15181
	image15182
	image15183
	image15184
	image15185
	image15186
	image15187
	image15188
	image15189
	image15190
	image15191
	image15192
	image15193
	image15194
	image15195
	image15196
	image15197
	image15198
	image15199
	image15200
	image15201
	image15202
	image15203
	image15204
	image15205
	image15206
	image15207
	image15208
	image15209
	image15210
	image15211
	image15212
	image15213
	image15214
	image15215
	image15216
	image15217
	image15218
	image15219
	image15220
	image15221
	image15222
	image15223
	image15224
	image15225
	image15226
	image15227
	image15228
	image15229
	image15230
	image15231
	image15232
	image15233
	image15234
	image15235
	image15236
	image15237
	image15238
	image15239
	image15240
	image15241
	image15242
	image15243

