v
A STUDY OR THE TECHNOLOGY ADOPTION AND PRODUCTIVITY

[N RAINFED FARMING SYSTEMS IN LOWER BRAHMAPUTRA
VALLEY ZONE OF ASSAM

A
Thesis
Presented to the
Assam Agricultural University

In partial fulfilment of the requirements for the Degree of

Doctor oF PHILOSOPHY {AGRICULTURE)
IN
EXTENSION EDUCATION o

by 1>
Pabitna Ramar Dac ety
REGD. No. 97-A(D)-13 '
AssaM AGRICULTURAL UNIVERSTTY

“l""-."".é}"
DEPARTMENT OF EXTENSION EDUCATION
FACULTY OF AGRICULTURE
ASSAM AGRICULTURAL UNIVERSITY
JORHAT - 785 013
2000



Department of Extension Educalion

Faculty of Agriculture

Assam Agricultural University
Jorhat, Pin - 785 013, Assam

C. Sarmah
Fufessnr Gram : AGRIVARSITY
L

CERTIFICATE 1

This is to cenify that the thesis/dissertation entitled, “A study on the
technology adoption and produoctiviiy in rainfed farming systems in Lower
Brahmapuira Valley Zone of Assam” submitied 1o the Faculty of Agriculture,
Assam Agricultural University, in partial fulfilment for the degree of Doetor of
Miilosophy in Extension Education is a record of research work carried out

by Sri Pabitra Kumar Das under my personal supervision and guiélanc:ﬁ.
All help received by him have been duly acknowledged.
No part of this thesis has been reproduced elsewhere for any degree.

Dbk

 oa

' Dated : Jorhat (R. C. Sarmah)
The ﬂ-@hugustﬁ 2000 Major Adviser



CERTIFICATE-II

This 1% to certify that the dissertation entitled, “A study on the
echnology adoption and productivity in rainfed farming systems in Lower
Bruhmaputra Valley Zone of Assam” submitted by Sri Pabitra Kumar Das to
e Assam Agricultural University in partial fulfilment of the requircments for
ke depree of Doctor of Philosophy 1n the discipline of Extension Education has
been examined and approved by the Student’s Advisery Commitiee and the External
Examinper, after Viva-Yoce, }

Ll

ubid e il

(. C. Sarmah} Exteroal Exarniner
Major Adviser (Name P.K. THaAkUR )

Members of he Advisory Committee

.. @_-’g,_&wgﬂ | A

(R. K. Talukdar) (1. K. Gogoi)

2. ( ~ 4. ok
(A. K. Sarmsh) (A. C. Borah)

R'fd-hﬂlﬂ]'l S.a,. 2rpl

Professor & Head Director
Department of Extension Education Post Graduate Studics
Assam Agricullural University Assam Apricuitural Tniversity

Jorhat - 785013 Jorhati - 733013



ACKNOWLEDGEMENT

The author takes the privilege to record his deep sense of gratitude and
appreciation to Dr. R.C. Sarmah, Professor, Department of Extension Education,
FA, AAL, Jorhat and Chairman of the Advisory committee for his expert guidance
and innovative suggestion throughout the entire period of this investigation.

The author wishes to express his sincere gratitude and thanks to the
members of the Advisory Committee, Dr. R.K. Talukdar, Professor and Head,
Department of Extenston Education, FA, AAU, Jorhat, Dr. D.K. Gogoi, Professor
and Head, Extension Education Institute, AAU, Jorhat, Dr. A K. Sarmah, Prolessor,
Department of Agricultural Economics and Farm Management, FA, AAU, Jorhat
and Dr. A.C. Borah, Professor, Department of Agricultural Statistics, FA, AAU,
Jorhat for their invaluable suggestion throughout the course of the study.

The avthor offers his grateful acknowledgement to Mr. J. K. Sarmah,
Assistant Professor, Mr. 8. Borva, Assistant Professor, Dr. P.K. Neog, Associate
Professac, Dr. AK. Bhattacharyya, Assaciate Professor, Mr. A K. Singha, Assistant
Professor, Dr. ). Hazarika, Associate Professor, Mr. K.C. Deka, Senior SM5, Mr. .
Deka, AEO, Mr. U, Sarmah, AEQ, Mr. A K. Kalita, AEQ, Mr. S.P. Verma, AEQ, Mr.
5. Kalita, YLEW, Mr. B. Sarmah, YLEW, Mr. R. Deka, YLEW, M1. L.Das, VLEW,
Mr. A N. Duarah, Field Assistant, Mr. P. Handique, Research Associate, Ms. L. Das,
Computer programmer, Mr. I. Kakati, Progressive farmer, Mr. A. Boro, Progressive
farmer and staff of the Department of Extension Education and Extension Education
Institute, AAU, lorhat for their needful helps rendered to him at differcnt stages of
the investigation.

The author offers his heartfelt thanks to all the respondents of the study
for their hospitality and cooperation during the period of data collection.

Special thanks are duc from the author to Khitendra, Dhanjit, Rina,
Lakshmi, Alpana, Ankur, Mousumi and Basanta [or their all round supperl during
the entire course of the study.

The author is extremely grateful 1o his beloved mother Srimati Jayanti
Das and elder sister Mrs. . Duarab for their affectionate love, cooperation and
moral support without which this endeavour would oot have been possible.

Finally, the author is thankful to Creative Computronics and Mr. Bhaskar
Sharmah, Mr. Tapan Mahanta, Mr. Ajit Pathak, Mr. Surajit Gogoi for their helps
during analysis of data and printing of the manuscript.
Dated , Jorbat

The 12%  August, 2000 The Author



CONTENTS

Chaprer Farticulars Page
Chapter 1 _I;;ruductiun 1-12
1.1 Objectives of the study 10
1.2 Scope and importance of the study 10
1.3 Limilations of the study 11
1.4 Organisation of the Lhesis 12
Chapter 11  Review of literature 13-39
2.1 Enterprise based farming systems 13
22 Concept of technology in agriculture 17
23 Concepr of adoption of apnicultural lechnology and 19
indices used for its measurement
2.4 Relahonship of edoptien behaviour of farmers wilh 23
selecled agro-economic, socio-personal, psychological
and extension communication vanables
2.5 Explanatory vanables of adoption behaviour of farmers 32
26 Determinants of farmers” productivity 35
2.7 Factors hindenng adopiion of technolosy by farmers 37
Chapter [II  Research methodology 40-69
3 Locale of the study 40
3.2 Method of sampling 40
3.3 Identification and selection of farming systeins 44
34 Selection of variables and their measurements 45
35 Tools and techniques of data collection 63
3.6 Formulation of hypothesis 65
3.7 Statistical analysis and interpretation of data 66

Contd./-



Chapler Particulars Page
Chapter IV Findings and discussion 70-111
4.1 Characteristics of the respondents 70
4.2 Enterpnise mix in s¢lected farmning systems across 86
different size group of farms
4.3 Level of adoption of selected agricultural technolopics 39
across diflerent size group of Fams
4.4 Lewvel of productivity across different size groap of 96
farms
4.5 Relationship of level of adoption with selected o8
independent vanables
4.6 Relationship of level of productivity with selected 100
independent variables
4.7 Contributory effects of selected independent vanables j02
on level of adoption
4.8 Contributory cffects of selected independent variables 105
on level of productivity
49 Direct and indirect cffeets of selected independcnt 107
variables on level of adaption
410 Direct and indirect effects of selected mdependent 108
variables on level of productivity
4.11 Farmers’ perceptions of the factors hindening adoption 109
of improved agricultural technology
Chapter ¥ Swmmary and conclusion 112-126
5.1 Objectives of the study 112
52 Research methedology 113
5.3 Salient findings 114
5.4 Implicaiions of the findings 120
55 Suggestions for further rescarch 125
Bibliography 127-143
Appendix -1 -XVin
Appendix 11 XiX




Tables

3.1.1

3.2.1
331
3.4.1
411

413
414

4.1.3

4.1.6

4.1.7

4.1.8

4.19
4.1.10
41.11

4.1.12

4.1.13

4.1.14

4.1.15
4.1.16
4.1.17.

4.1.18

4.1.19.

LIST OF TABLES

Particulars

Agro-Climatic Zones of Assam with their area and population
MNames of viilages selected for the study

Types of farming syslems acmss diffeesmt size group of farms
Yartables selected for the study apd their measurement

Distribution of respondents according to their size of operational
land holding

Distnbution of respondents according to their farm
mechanization

Distribution of respendents according to their cropping intensity
Distribution of respondents according to their degree of
commerciahization

Disiribution of respondents according to their utilization of
family labour

Distribution of respondents gccording to their availability
wortkigg capital

Disiribution of respondents according to their age

Distribution of respondents according to their level of education
Distribution of respondents according 1o thei type of family
Distribution of respondents according to their size of family
Distnibution of respondents according to their social
participation

Distribution of respondents according to their innovation
proncness

Disiribution of respondents according 1o their economic
mativahan

Disiribution of respondents according to their scientific
orientation

Distribution of respondents according to their nsk onentation
Dismibution of respendenis according to their level of aspiration

Distribution of respondents according to their orientation
towards competition

Distribution of respondents according to their management
orientation

Distribution of respondents according to ther attitude towards
improved farm practices

Pages in
beiween
40-41
43
44-45
4546
T1-72

71-72

F2-73
72-73

73-74
7374

75-76
75-76
F6-17
76-77
77-78

78-79
78-79
78-79

79-80
79-80
§1-82
-

i
R72-84
o
8784

Contd./-



Tablcs Particulars Pages in
B i berween
4.1.20  Distribution of respondents according to iheir level of 83-84
knowledge on agriculiural technology
4.1.21A Distribution of respondents according to their usc of different 84-85
sources of information
4.1.21B  Dnstribution of respondenis according to their degree of 85-86
information exposure
4.2.1  Enterprise mix in different types of crop based farming system 86-87
across different size group of farms
43.1  Distribution of respondents as adopters of three selected £9-90
agnicultural technologies
43.2  Distribution of respondents as adopters of HY'V seeds of 90-91
sclected crops
433  Dustribution of respondents as adopters of chemical feriilizers in 921-92
selecled crops
434  Distribution of respondenis as adopters of plant protection 092-93
chemicals i selected crops
4335  Distdbution of respondents according to their level of adoption 93-94
of HY'V seeds
436  Dhstribution of respondents according to their level of adoption 04-95
of cbemical fertilizers
4.3.7  Distribution of respondents according to their level of adoption 05-94
of plant protection chemicals
438  Distributien of respondents according to their overal] level of 95-96
adoption of three selected agricultural technologies
4431  Distribuiien of respondents according to their total pross margin 96-97
over vanable costs
4.5.1  Relationships between level of adoption and selected 08-9%
independent variables
46.1  Relationships between level of productivity and selccted 100-101
independent variables
471  Relative contribution of selected independent variables towards 102-103
level of adoption
4.8.1  Relative contribution of selecied independent variables towards 105-106
level of productiviry
49]  [Dhrect and indirect effects of selected independent variables on 107-108
level of adopticn
4101 Direct and indimat elfects of selocted independent variables on 108109
level of productivity
4.11.1  Farmers’ perceptions of the factors hindering adoption of 109-110

agricultural technology




LIST OF FIGURES

Figures

Particulars Pages in
berween
3.1.1 Map of Assam showing the six Agro-Climatic Zones A0-41
3.2.1 Amount of annual rzinfall and number of ramy days m 40-41
Lower Brahmaputra valley zone of Assam during last ten
years {1 990-1999)
322 Map of Assam showing the major soil proups 41-42
3.23 Map of Assam showing agricultural distrnicts and 42-43
subdivisions
324 Sampling plan of the study 44-45
4.9.1 Path diagram showing direct and indirect effects of selecied 107-108
variables on level of technology adoption
4.10.1 Path diagram showing direct and indirect effects of selected 108-10%

vanables on level of productivity




AAU
AEOQ
APAU
C.v.
d.f.
Fa
FAO
T
HYV
ICAR
NART
PPS
PAU
SMS
VLEW

ABBREVIATIONS USED

Assam Agricultural Unjversity
Agriculiural Extension Q[ficer

Andhra Pradesh Agricultural University
Coefficient of variation

Deprees of freedom

Faculty ol Agriculiure

Food and Agriculture Organization of the United Nations
Hectare

High Yielding Variety

Indian Council of Agricultural Research
National Agricultural Research Project
Pathar Parichalana Samity

Punjab Agncultural University

Subjcet Matter Specialist

Village Level Extension Worker



ABSTRACT

The study entitled “A study on the technology adoption and productivity in
rainfed farming systems in lower Brahmaputra Valley Zone of Assam™ was conducted in
Barpeta and Kamrup districts of Assam with the following objectives :

1. To identify different types of specific enterprise based farming systems in the study
area across different s1ze group of farms.

2. To asses the level of adoption of selected agricultural technologies and level of
productivity in selected farming systems across different size group of larms.

3. To identify the variables which significantly contribute towards the level of adoption
of selected agricultural technologies and level of productivity in selected farming
systems across different size group of farms.

4. To determine the direct and indirect effects of selected variables on level of adoption

of selected agriculiural teehnologies and level of productivity in selected farming
sysiems.

5. To find out farmers’ perceptions of factors hindering adoption of improved
agricultural technologies in selected farming $ystem across different size group of
farms.

A multistage purposive-cum-randem sampling design was followed for
selection of respondents. The sample of the study consisted of 208 farmers practicing rainfed
farming. The data were collected with the help of a pre-tested structured schedule by personal
interview method.

The two dependent variables included in the study were level of adoption of
agricultural technology and level of productivity. All together twenty-one independent
variables were incloded in the stody.

The frequencies, percentage, arithmetic mean, standard deviation, cocflicient
of variation, zero order cortelation coefficient, multiple regression analysis and
interpretation of the data.

Findings revealed that 47,12 per cent of the respondents were marginal farmers,
followed by 31.25 per cent small and 21.63 per cent medium farmers, While majority
(60.20%) of the marginal farmers had low farm mechanisation, 49.23 per cent of small gpd
majority (68.89%) of medium farmers had medium level of Tarm mechanisation. Majority
of the respondents had medium cropping intensity (68.27%), medium degree of



.' eommercialization (66.35%), medium utilization of family labour (62.71%) and medivm
level of working capital availability (70.19%). Majority of the respondents were middle
aged (50.96%), and illiterate (49 .52%) with single type (75.48%) but large size (68.27%)
family. Aryund half (49.08%) of them had membership in one organization. Majority of the
respandents had low innovation proncness (51.44%), medium economic molivalion
{(70.19%), low scientific orientation (44,71%), medinm risk oricatation {67.79%), medium
level of aspiration (54.80%), medium orientation towards compelition (69.71%) and medium
management Orientation (37.21%}. While 37.76 per cent of marginal farmers had less
favourable attitude, 40.00 per cent of small and 44.44 per cent of medium farmers had
modcrately (avourable attitude rowards improved farm practices. Majornty of the respondenis
had medium level of knowledge on agricubiural techoology {74.52%) and medium degres
of information exposure {78.85%).

All the sampled farmers practised crop based farming system. All together 18
different types of crop based farming systems were identified among three size group of
farms. Out of these 14 were common in three size group of farms. Highesl percentage
{19.7149%) practised the system crop-dairy-goai-fish-duck followed by 16,82 per cent
respondents with the system crop-dairy-fish-duck-pigeon. In all the farming systems, crop
enterprisc had the highest contribution towards the lotal gross margin.

More than 60.00 per cent of the respondents in each of the three farm size
groups were adopters af high yielding variety sceds in salf and aky rice and adopters of
themical feriilizers in sali 1ice, aha rice and potaio crop. Highest percentage of the
respondents (3%.90%) were adopters of chemical pesticides in mustard crop. As repards
tevel of adoption, majority of the sampied farmers had medium level of adoption of high
yielding variety seeds (68.75%}) and chemical fertilizers (69.71%). While majerity (63.27%)
of the marginal farmers and 46.15 per cent of small farmers had low level of adoption of
chemical pesticides, 48.89 per cent of mediom farmers had medium leve! of adoption of
chemical pesticides. The overall adoption scores revealed that while 44.90 per cent of the
marginal farmers had low level of adnptidn, 40.00 per cent each of the small and medium
farmers had medium leve! of adoption of three selecied agricultural technologies. The highest
overall mean adoption score (42.69%) was obtained for medium farmers.

As regards level of productivity, findings revealed that while majacity of the
marginal (73.47%) and small (70.77%} farmers had medium level of total gross margin,
majority (53.33%) of the medium farmers had high level of total gross margin per annom.
The highest average total gross margin was obtained from the system crop-dairy-fish-duck-
pigeon. Out of the 21 independent variables, 13, 17 and 16 independent vanables had positive

significant correlation with level of adoption of marginal, small and medium farmers

-



respectively. In the pooled sample, 17 independent variables had positive significant
corrclation with level of adoption. Of these knowledge level on agricultural technolegy (v
=(.661), working capital availability {1 = 0.645), cconomic motivation (¥ = 0.592), attitude
(r=10.363), degree of information exposure (r = 0,561), and degree of commercialization {1
= 0.521) had madaraely strong correlation with level of adoption.

While 13 independent variables had positive significant correlation with level
of productivity of marginal farmers, 17 independent variables had positive significant
correlation with level of productivity of both small and medium farmers. In the pooled
sample 18 independent variables had positive significant cerrelation with level of
productivity, Of these, economic motivation (¢ = 0,720}, level of aspiration(r = §.692),
orientation (owards competition {r = 0.660), cropping intensity (r = 0.643), working capital
availability {r = 0.398), knowledge level {r = 0.562), and attitude (r = 0.505) had a modcrately
strong to strong correlation with level of produoctivity.

The variables knowledge ievel had the highest positive significant contribution
towards the level of marginal fasmers, {ollowed by the variables working capital availability
and attitude. Asv regards small farmers, the variable economic motivation had the highest
positive significant contribotion towards the level of adoption followed by the variables
working capital availability and cropping intensity. As regards medium farmers, the varable
knowledge level had the highest positive significant contribution towards the level of
adoption followed by economic motivation and working capital availability. In the pooled
sample, the vaniable knowledge level had the highest positive significant contrihntion
towards the level of adeption followed by the variables working capital availability and
economic motivation.

The variable knowledge level had the highest positive and substantial direct
effect (0.267) on the level of adoption followed by the vardables econemic motivation ((.210}
and working capital availablity (0.206).

The variable crientation towards competition had the highest positive and
significant direct effect (0.269) on the level of productivity followed by the variables leve!
of aspiration (0.241) and cropping intensity {.219).

‘Lack of finance’, ‘non availability of high yielding variety sceds in time™ and
‘high cost of fertilizers and pesticides’ were perceived by both the small and marginal
farmers as lthree most important constraints in adoption of improved techrology. ‘Non
availahilily of high yielding variety seeds in time’, “lack of irmgation facilities’ and ‘lack
of knowledge ahout plant protection measures” were perceived by the medivm farmers as
three most tmpartant consiraiats in adeptian of improved techaology.
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Chapter |

INTRODUCTION

About 84,00 per cent of the world’s cultivated area lies in rainfed
environments and the vast majonty of the world s rural poor both reside and try to
derive their iivelihood in such areas’. In India, the area under rainfed agriculture is
100, 72 million hectares which constitutc about 70.60 per cent of the 142.74 million
hectares net shown area. More than half of the country’s 98 million farm lamilies
operate their hioldings in the cainfed aceas. It has also been etated that even aftey full
exploitation of irrigation potential in the country at least half of the total area under
crop in the country will remain rainfed®. This indicates that rainfed agriculture shall

continue to play 4 majort role in improving Indian agrarian economy.

To a layman, agnculivie that solely depends on rainfall for its growih 13
rainfed agriculture. Absolute conceptualization, however, demands that factors inter
plaving rainfed agricultare he made clear enough for the simple fact that agriculture
varies from sitwation to situation. For instance, it has been defined as agriculture
based on crop production in a farming system which depends entirely on rainfall on
a particular holding, It excludes irrigation from streams and underground sources
but may include supplementary irrigation from small dams or tanks fed from rainfal]
and associated runoff on z particular land holding®. For rainfed agriculoare, the
guantum of rainfall, its duration, its distribution over time and space, ratcs of
precipitation and evapotranspiration, topography and soil type are primary
determining faclors for its growth. On the basis of the number of humid months, the

rainfed farming area in India can be divided mto three groups®, viz., {1} Humid and

Russell, J. (1991) in Prasad, C. and P. Das (1991), Pp.176-190.
Choudhary, B. N. (1991) in Prasad, C. and P. Das (1991), Pp.76-97.
Iha, & C.and A, T Perez {1289}

Kanwar, I. 5. (1982)

Sl



sub humid tropics {with 4.5 to 7 humid months) (ii} Dry semi arid tropics {with 2 Lo
4.5 humid months) and (iii) Arid tropics (with less than 2 humid months}. The North
Eastern region of India 1 sitvated in the humid sub-ropical zone. Rainfed agriculiure
can also be categorised into three broad categorics on the basis of the percentage of
unirrigated area to net sown area, which is an index of dependence on rains®. The
first category inciudes the areas with more than 70.00 per cent unirrigated arca
(high dependcnce on rains). Nearly 64.00 per cenl of the farmers in this category
are small and marginal farmers bul operates one-fifth (20.00%) of the area under
this category. The second calegory consisis of the areas with 50.00 to 70.04 per
cent unirmigated area {medium dependence on rains). An overwhelming majority of
more than B5.00 per cent of the farmers in this category are small and marginal
farmers but operates less than half (44.00%) of the arca under this category. The
third catcgory includes the areas with 30,00 to 50,00 per cent unirrigaled area. Almost
all (95.00%) of farmers in this category are small and marginal farmers but oparate
less than half (45.00%) of the area under this category. Taken together, the three
categories account for nearly 71.00 per cent of unirrigated area of the total net sown
atea in the couniry. Aboot three-fourth of the farmers inhabiting this area are small
and marginzl farmers. The average size of holding in the rainfed area is 1.55 heclares
against combined (irrigated and rainfed) average land holding size of 1.69 hectares.
Another criterion for classifying rainfed agricuiture can be precipitation. It is
estimated that the totai precipitalion in the country is approximately 400 million
hectare metres {mhm) annually, of which 70 mbm is lost through evaporation. O
the remaining 330 mhm, around 150 mhm enters the soil and 180 mbm constitutes
the runoff®. There is extreme variation in annual rainfall in India ranging berween
10cm (in Rajasthan} and 1000¢m (in Meghalaya). Arial distribution of rainfall in
India shows that 30.00 per cent of geographical area receives less than 75cm of

annual rainfall?.

5. Whsrs, D CL(1991) in Prasad, €. and P Das {1991, Pp.299-325
6. Singh, R. P. (1990) in Kotler, N. G. (1990,
7. Misra, D. C. (1991) op. cit., Pp.307-311.



Il two criteria of irrigation and rainfall are combined, then Indian
agriculture can be classified in o three types of agricuiture, viz., (i) Irrigated
agriculture {with less thap 30.00 per cent unirrigated area}, (ii} Rainfed agriculture
(with more than 30.00 per cent unirrigated area and anaual rainfall above 11 12mm}
and (i) Dry land agriculture {with more than 70400 per ceat unirrigated arca and
annual rainfall below 1112mm]). Such a classification has important implications
for agricultural extension work as the nature and content of the extension work will
differ in these three types of agriculture warraniing appropriate orientation and design

of the extension stratcgy.

Although India has achieved outstanding agricultural progress in its more
favourable, irrigated regions, there has becn little effect of green revolution
technelogies in rainfed regions which contribute oniy 42 per cent of the total food
grain produection in the country. It indicates that the rainfed arcas in the country are
characlerised by very low and instable prodoctivity. This is mainly due to poor
resource base, practically non-existent infrastructure, inadequate use of improved
technology in farming and inadequate institutional support®. The trends in production
of principal crops in the country clearly reveal that there bas been marked positive
relationship between increase in production and productivity with concomitant
increase in irrigation. On the contrary, the production and productivity of crops
grown in rainfed areas have lagped behind. This suggests that the rainfed agriculture
needs detailed examination and ameliorative measures to boost agricultural

preduction in the country.

As far as the state of Assam is concerned, more than 90 per cent of the
area under agriculture ts rainfed. 1t is situated in the humid sub-tropical region with
high rainfall and humidity. The state belongs by and large to a high rainfall belt
with annual rainfall ranging belween 230cm (in the district of Goalpara) and more

than 323cin (in the district of Cachar). Virtually, agriculture in the state is a

B. Prasad C. and H. N. B. Reddy {1991) in Prasad, C. and P. Das (1991), Pp.1-24.



combination of peasant and tenant farming with bulk of the cultivated land belonging
to smail and marginal farmers. While small and marginal farmers constitute 60.16
and 22.52 per cent respectively of the total farmers in the state, they own only
20.82 and 26.27 per cent respectively of the total operational holdings®. Moreover,
inadequate wse of improved technology by vast majority of small and marginal
farmers have resuited in deterroration of both production and preductivity of their

holdings over years.

Despite strenuous efforts made in the recent past to augment Lthe
agricultural production in the state, still it cannot be claimed that the agricultural
production aod productivity in Assam leaves any room for complacency. A perusal
of the current production statistics of the staie reveals that the average productivity
of most of the major crops grown in the state 15 quite low!™ !, For instance, the
productivivy of 1ice in the siate is only 1359 kg per heciare which is less than the all
India average of 1879 kg per hectare and far more below than the average yield of
some other rice growing slates of India such as Punjab, Haryana, Andhra Pradesh,
Tami! Nadu and Jammu and Kashmir where average rice yield ranges between 2500
kg and 3500 kg per hectare'. Against the all India average of 2705 kg per hectare,
the yield of wheat in Assam i5 only 1066 kg per hectare. The average yield of mustard
in Assam is only 476 kg per hectare which 1s much lower than the national average
yield of 907 kg per hectare. Similarly, the average yield of pulses in the state is
only 547 kg per hectare against a national average of 60H kg per hectare. This indicate
that, at the present level of technology, there i3 much scope for increasing the level

of productivity of the principal crops grown in the state.

9. Stacistical Hand Book of Assam, (1994}, Directorate of Economics and Statistics,
Govi. of Assam, Ouwahati.

10. Basic Agricultural Statistics, 1993-94 to 1957-98. Directorate of Agriculture, Govt.
of Assam, Guwahati.

-B1. Agricultural Status of Assam, 1992-93. Directorate of Agriculture, Govi. of Assam,
Guwahati.

:12. Economic Survey, 1994-95 Ministry of Finance, Govi, of India, New Delhi.



The present study was primarily focussed on the farming systems
prevalent in the rainfed areas. Farming system as a concept takes into account the
component of soil, water, crops, livestock, labour and the resources with the farm
family at the centre managing agricultural and related activitics and non-farm
avocaiions. The farm family funciions within the himitations of ns capability and
resources, the socio-cultural setting and the interaction of these components with
the physical, biological and economic factors. A farming system is defined as a
unique and reasonably stable arrangement of enterprises that a household manages
according (o well defined practices in response to the physical, biologrcal and socio-
economic environments and in accordance with household’s goals, preferences and
resources'’. Specifically, a farming system refers to a crop and livestock combination
or enterprisc mix in which the products or the by-products of one enterprisc serve
as the input (or production of other enterprise(s)'. [t takes in to account the
consumption need of the family, the ecconomic factors like relative contribution of
the technically feasible enterprises, availability of farm rescurces, infrastructure
and institutional factors besides the agro-biological considerations, namely,

interdependence, il any, among cnterprises and preference of the individual farmers.

The conventional transfer ol techneclogy approach during the last four
decades has tried to develop and disseminate impreved technology in 2 top-down
fashion on 2 commodity basis with optimum recommendations that are relevant to
the commercial or progressive farmers, who have broadly similar access to the factors
of production as the researchers. It is with the hope that the technologies will
gradually tickle down and diffuse to pcrc-r. smalt farmers. However, little or no
attention was paid to the lack of resources of the smail scale farmers, his risk adverse
pature, his farming system or his agro-climate and socio-economic sitoation. As a

resuit the couventional development approach brought about many uniniended

| 13. Venugopalan, M. (1994), Pp.218-231.
| 14. Maji, €. C. (1991), P.505.



consequences by further widening the already existing gap in economic conditions
of the farmers of the irrigated areas and rainfed areas. This is well supported by the
crop production trends during the last four decades. There is, thus, an urgent nced
for an alternative approach to accelerate the productivity of the rainfed areas through

appropriate technoiogy generation and diffusion.

The Farming System Approach to research, extension and development
emerges out of the recognition that discipline or commeodity oriented top down
approach 1o research and development lacks tarmers’ perspective. The farming system
approach to research, extension and development attempts to desl more effeciively
with problems of complex, marginal, diverse, risk-prone agriculture and
disadvantaged farmers operating in harsh environments. The approach entrails a
holistic perspective in terms of housekolds, farm and off-farm activities and their
natural and socio-cconomic environments. In contrast to conventional approach, the
farming system approach emphasizes a participatory process involving rural people
in farming system analysis, plannting, evaluation and implementation of improvements
on farms. The primary objectives of farming system approach is to improve the weil
being of individual farm families by increasing the overall productivity of the farming
system. It is based on the devclopment of principles improving productivity,
in¢reasing profitability, casuring sustainability and guaranteeing an equilable

distriburion of the results of production in the midst of diversity'?,

Being primarily biological with a high degree of dependence on weather
variables and changing socio-cultural and political environments, farming is more
complex and risky than any other system.’® This is more 50 in case of rainfed farming
syslems. Most rainfed farming systems are complex internally, with diverse micro
environments, enlerprises, nutrient flows, seasonal changes and linkages. The

resources of land, water, nutrients, vegetations, livestock, [ish and plant genctic

15. FAQ {1993), Pp. 1-70,
i6. Chambers, R. (199!} in Prasad, C. and P. Das {[991), Pp.47-51.



material of any farm can vary widely. Rainfed farming systems also often differ
over short distances and even between neighbours, so that feasible recommendation

domains are small and often misfit standardized top-down (ransfer of technology.

Rainfed farming systems are risk prone and rainfed farm-families often
seek to reduce risk by further complicating their farming systems'?, ln consequence,
reducing risk is a more important cobjective for rainfed than for irrigated farm
familics. There are, however, many ways in which rainfed farmers complicate their
farming systems to meel their objectives, incloding reducing risk. 3ome of these
include- addition of new enterprises, use of mixed cropping, diversification through
on-farm and off-farm activities, multiplying internal and external linkages, creating,
maintaining and protecting micro-cnvironments which harvest, concentrate and
exploit water, soil and nutrients, preferring stress tolerant, stress avoiding and pest

and disease resistant varicties of crops and livestock.

Farming is the main scurce of livelihood for over 80.00 per cent of the
reral population in Assam. Around 90.00 per cent of these farmers operates their
boldings in rainfed areas with & average holding size of 1.37 hecares. In general,
the rainfed farming sysiem of a farmer is characterised by a mixed type of [arming
consisting of several activities such as field crops, vegetable crops, livestock and

" lish besides activities in the homestead. There is however, wide variation in the
type of farming systems followed by farmers depending upon their résource position,
environmenial conditions, combination of enterprises and other socio-cultural

. factors. Rice is the most important cereal occupying about 25.80 1akh hectares which
constitutes 80.00 per cent of the (otal annoal cropped area in the state. Other major
erop activities include wheat, pulses like grcen gram, black gram, pea, lentil and

har, oilseeds like rape and mustard and sesamum, fibre crops like jute and mesta,
ber crops like potato and topioca besides summer and winter vegetables.

rticultural crops such as arecanut, coconut, Banana, pineapple, limes and lemons

. ibid., P.48.



are grown more or less throughout the state®. The main animal activities include
dairy cattle, buffalo, pig, goat, duck, poultry and pigcon besides fishery activities. A
few studics conducted on identification of farming systems have revealed that the
differcnt types of rainfed farming systcms prevalent in the state can be classified
N0 six groups, viz. rice based, vegerable based, dairy based, pig based, poulury
based and fishery baged"® ™%, The most peculiar phenomenon is that all such Farming

sysiem are seen within a village in Assam.

As a result of introdection various new or improved technologies in
agriculture, there has been a revolution 1n agricultural preductivity in the past in the
country. Bul it has been conlined to better endowed areas - having assured irrigation,
better infrastructural development, land consolidation and easy access to inputs, The
approach 10 concenlrate on the resource-rich farmers of better endowed areas was
appropriate in the context af the requirements for more food to vanquish hunger.
This paid the dividends. But at the same time it was recognized that the cost intensive
technologies that paved the way to green revolution were adopted enly by the
resource-rich farmers in the irrigated areas and the resource-poor farmers in the
rainfed areas failed to integrate those technologies into thelr existing larming
systems. Thus, an ymportant question arises as to why the new technologies have not

been adopted by the resource-poor farmers of rainfed areas ?

In a number of studies conducted during the recent past, the common
reasons assigned for non-adoption of technelogies are the conservativeness and
ignorance of the farmers. In all such sindies, one basic assumption has been that the
technelogics are good and appropriate and scale and resource neutral. It was seldom
studicd whether the technologies suited the variable environments prevailing with

the rainfed farming community.?' [t has been realized only rccently that rainfed

X 18. Agriceitural Status of Assam, 1992-93. Directorate of Agriculture, Govt. of Assam,
_ Guwahati.

| 19. Kalita, P. (1995), Pp.36-178.

}2’3 Das, J. K.(1996}, Pp.34-117.

\ 21. Chambers, R. and B. P. Ghildyal {1985).



agriculture is highly complex and therefore evolving technology to suitably fit in
the specific farming system is often difficult. This is now well understood that the
technologics are relevant where they are generated and adopted in similar conditions
and are mostly not adopted where conditions differ. The physio-hiological and socio-
economic conditions of respurce-rich farmers of irrigated areas are much closer to
the conditions of the research stations, thus result is quick adoption of these
technologies. On the contrary, the conditions prevailing in rainfed areas are sharply
different than the conditions of research stations, therefore, the adoption is poor.
Another point of consideration is that improvement in rainfed farming system calls
for both land saving as well as labour intensive farming practices. Farming practices
baving proportionate balance between these two traits are remote. Under such
¢circumstances, farmers use those practices they evolve themselves and hence

adoption of recommended technology will be poor.

A review of wide armray of studies by FADQ (1986) has revealed that the
concept that traditional agriculture is static i1s misleading. Small farm families are
receplive 1o change and small farming systems are dynamic, The review further
revealed that no single attitude, trait, factor or farming condition explain the pattern

of adoption of new technology by small farmers.*

Having s3id and done, it is not imopossiblie 1o evelve technology suilable
for rainfed farming systems. What is crucial here is approach made in cvelving the
technology. The only approach suitable for large scale adoption 1s participatory

approach which has been mentioned earlier.

Summing up the foregeing discussion it can be said that an analysis of
the farming system is quite important to the subject of development, because the
farm is a major decision point in agricultural development. Choosing policies for
agricultural development reguires the use of information about the existing farming

situaticn. Information on various facets, therefore, need o be gathered. What

. FAQ (1986).
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different types of farming systems are followed by the farmers in different size
group of farms in rainfed areas 7 What is the level of adoption of technology and
level of productivity in different size group of farms in rainfed arcas ? Do certain
agro-economic, socio-personal, psychological and extension-communication factors
influence the level of technology adoption and level of productivity in rainfed
farming systems ? What arc the constraints in adoption of improved technology by
farmers in different size group of farms 7 The answer to all these questions and
many others are all the more important for the planned economic growth of small
and marginal farmers operating in rainfed areas. With this mission in view, the present

study was planned with the following specilic objectives.
1.1 Objectives of the study

I, To identify different types of speciflic coterprise based farming systems in the

study area across different size group of farms.

2. To assess the level of adoption of selected agricultural technologies and level

of productivity in selected farming system across different size group of farms.

3. To identify the variables which significantly contribute towards the level of
adoption of seiected agricultural technelogies and level of produciivity in

selected farming system across different size group of farms.

4. To determine the direct and indirect effects of selected variables on level of
adoption  of selected agriculivral technologies and productivity in selected

farming system.

5. To find out farmers’ perceptions of the factors hindering adoption of improved
agricultura] technologies in selected farming system across different size group

of farms.
Scope and importance of the study

Exiension work in developing socicty is mostly concerned with the

sfer of technology to the farmers. Technology and modern inpuls, however
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efficient they may be, can not bring the desired level of success of the extension
workers, unless the expected behaviour pattern of the farmers, who are the ultimate
users of the technology and inputs, are precisely known and steps are taken to modify

them in the desired direction.

The present study was focused on the adoption behaviour and level of
productivity of different categories of farmers operating in the rainfed area. The
reiationship of some selecied variables with the farmers’ level of adoption and
productivity were also examined in detail. The lindings of the study shall add Lo the
knowledge and insight of the extension wuorker about the adoption behaviour of
differcnt categories of farmers under ruinfed condition which will provide useful

guideline for designing effective exlension strategies for transfer of technology work.

v 11 15 also expected that the findings of the study would be of some help (0
planners and policy makers in preparation of blue print for agricultural development

under the rainfed econdition.
1.3 Limitations of the study
The study had the following limitations -

1. The constraints of time, resgurce and current socio-political situation
compelled the investigator to confine the study to two districts of the Lower
Brahmaputra Valley Zone of Assam. Generalizations made from the findings,
therefore, may be limited to those areas which have agro-climatic and socio-

econgmic condition similar to the study area.

2. altheugh an analysis of farming systems calls for an inter-disciplinary approach,
' the present siudy was conducted by the investigator alone basing on the
expressed opinion of the respondents and hence the objectivity would be limited

to the cxtent of the information received from the respondents.

3. In this study. o estimate the level of productivity of each farm only partial

measures of productivity were used which include total production of a farm,
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gross value of preduction and total gross margin over variable costs, While
estimating total gross margin, both livestock and fishery activities were also
taken 1010 consideration bhesides crop activilies. Hence, an estimation of
productivity per unit of land input could not be incorporated. It 1s alsc
worthmentioning thal an activify gross margin is  not a measare of profitabilivy

as it takes no account of fixed cosis.

4. The study was conducted withoul the help of an appropriate farming system
research model as such model was not available. Hence, some gaps in
methodolopy might be existed. However, taking belp of the methodology used
in this study further improvements in the methodology can be made for doing

research in similar situation.
1.4 Organization of the thesis

The text of this thesis has been arranged in five chapters. The chapter 1
mcludes introduction, objectives of the study, scope and importance and limitations
of the study. A review of relevant lilerature is incorporated in chapter 11. The research
methodology adepted in the study is presented in chapter II1. The findings and
discussion$ are dealr in chapter 1V. Finally c¢hapter ¥ contains the summary and

conclusions. Bibliography and appendices are placed at the end of the thesis.
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Chapter I
REVIEW OF LITERATURE

A good number of research studies have been under taken in India by
different researches on identification of specific enterprise based farming systems.
A relatively large number of research stadies have been conducted during rthe last
five decades 1n India and abroad on adoption and diffusion of improved agricnlturai
technologies. A good number of studies have also been undertaken 1o identify the
factors hindering adoption of techoologies by farmers. However, studies on produc-
tivity at farm level are relatively few in number. In order to develap a conceptual
frame and appropriate design for the study, some of the avatlable literature relevant

10 the present study have been reviewed in this chapter under the following heads,
2.1 Entcrprise based farming systems
2.2 Concept of technology in agriculiure

2.3 Concept of adoption of agricultural technology and indices uscd for its

Measnremant

2.4 Relationship of adoption behaviour of farmers with selected agro-econome,

socio-personal, psychological and extension-communication vartables
: 2.5 Expianatory variables of adoption behaviour of farmers
2.6 Determinanis of farmers' produciivity
2.7 Factors hindering adoption of technology by farmers
2.1 ENTERPRISE BASED FARMING SYSTEMS

Balishter et @l. (1985} examined the diversificalion of enterprises at farm
vel in Agra district of Uttar Peadesh. The recalts of the siudy revealad that the
troduction of new farm technology and use of increased inpwts led to 2 marked

crease in 1neome at the farm level,
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Singh et af. (198%5) studied the diversificalion of farming with crop
cultivation and dairying in Punjab and revealed that with the adoption of dairy
farming along with crop diversilication, the farm increased sustainahility, Dairy

farming on unit area basis was found to be morc profitable than erop farming.

Gupta and Tiwari (1983) in their study on the factors affecting crop
diversification, observed that large and wealthier farms were relatively less

diversified. Tenancy was found to discourage diversification.

Mukundan {1985] evalualed the cast, relurns aad resource use efficiency
in rice-cum-pisciculture in Trichur district of Kerala. The results of the study revealed
that the additional income that was obtained by rearing fish in paddy field was very
alractive and such a diversification was worth trying on a large scale for the

maximization of profit from an unit area of land.

Pal and Pal {1985) examined the nature, extent, causes and impact of
both crop diversification and variety diversification in West Bengal. The results of
the study revealed that the mode of fFarming, the degree of mechamzation and tarm

size had been effective in enhancing diversification.

Singh and Sharma (1988) studied the income and employment increasing
possibilities under different farming system on small farms in mid-western region
of Uttar Pradesh and found thal most of the small farms were adopting diversitied

farming system, combining livestock activities with crop enterprises.

Radha et al. (19RR) conducted a study on economic analysis of rice based
farming system in Krishna district of Andbra Pradesh. The econcmic analysis of
mce-rice and rice-pulse farming systems indicated that the per hectare expenditure

'km al} the inpuis except seed was more on the rice-rice farming system.

Sain {1988} conducted a comparative study on wheat-paddy and wheat-
ton farming systems in the south-western Punjab. The results of the study revealed

t 75 per cent of the total operational holding was put under paddy or wheat paddy
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farming systcm against 81 per cent under cotton or wheal -cotton farming system.
Though pet hectare operaiional expenditure did not differ significantly between the
two farming systems, significant differences were noted in case of break-up of

expenditure.

Thakur ef af. (1989) compared the cropping patterns, cropping systems,
production and income of farmers under the existing farming systems, improved
farming systems and optimum farming systems in Himachal Pradesh. The results of
the study revealed that under optimum Tarming systems, production and income of

the farm increased nearly three Gimes by iotensification of farming.

Bhowmick et af (1990) conducted a study on identification and
optimization of resources in major farming systems in Sonitpur district of Assam.
The study identified a total of 21 farming systems [or different size of group of
farms out of which 4 were common in all size group of favms and 6 weve common
in two size group of farms. The type of farming system identified varied from 14 in
small size group to 10 in large size group. In the small size grovp. about 37.00 per
cent of the farmers practised the system crop -dairy- goat- pigeen and duckery
followed by the system crop-dairy-pigeon and duckery by 22.00 per cent of farmers.
In medium size group of farms, the system crop - dairy-goat-pigeon was followed
by 47.00 per cent of the farmers while the system crop-dairy-pigeon-duckery was
followed by 16.00 per cent of the farmers. Qut of the 12 types of farming system, 6
types were followed by only 3.00 per cent of the larmers and 4 Lypes by oanly 5.00
per cent of the farmers. In the large size group of farms followed 27.00 per cent of
the farmers followed the system crop- dairy-geat-pigeon-duckery and 23.00 per
eent of them followed the system crop-dairy-pigeon-duckery. Out of the 10 types of
farming systems identified in the large sizc group, 6 types were practised by only 4
|per cent of the farmers. The study also reveualed that capital was an important resource

weonstraint and supply of human and bullock labour were in surplus,
|

Sharma et al. (1991) made an attempt to identify the farming systems

llowed in different agro-climatic zones of Himachal Pradesh and examined the
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ing system against 81 per cent under cotton or wheat -cotton farming system.
Though per hectare operational expenditure did not differ signilicantiy between the
i@wo farming systems, signilicant diflerences were noted in case of break-up of
!:xpendimre.
'f Thakur e¢ af. (198%) compared the cropping patterns, cropping Systems,

production and income of farmers under the existing farming systems, improved

farming systcms and optimem farming sysiems in Himachal Pradesh. The results of

the study revealed that under optimum farming systems, production and income of

the farm increased nearly three times by intensification of farming.

Bhowmick et al. (1990} conducted a study on identification and
optimizalion of resources in major farming systems in Sonitpur district of Assam.
The study identified a total of 21 farming systems for diflerent size of group of
farms out of which 4 were common in all size group of farms and 6 werec common
io two size group of farms. The type of farming system identified varied from 14 in
small size group to 10 in large size group. In the small size group, about 37.00 per
cent of the farmers practised the syslem crop -dairy- goat- pigeon and duckery
followed by the system crop-dairy-pigeon and duckery by 22.00 per cent of farmers.
In medium size group of farms, the system crop - dairy-goat-pigeon was followed
by 47.00 per cent of the farmers while the system crop-dairy-pigeon-duckery was
followed by 16.00 per cent of the farmers. Out of the 12 types of farming system, 6
types were followed by only 3.00 per cent of the farmers and 4 types by only 5.00

| per cent of the farmers. In the large size group of farms followed 27.00 per cent of
ithe farmers followed the system crop- dairy-goat-pigeon-duckery and 23.00 per
eent of them followed the system crop-dairy-pigeon-duckery. Out of the 10 types of
farming systems identified in the large size group, 6 Lypes were practised by only 4
f cent of the farmers. The study also revealed that capital was an important resource

nstraint and supply of human and bullock labour were in surplus.

Sharma et af. (1991) made an attempt to identify the farming systems

llowed in different agro-climatic zones of Himachal Pradesh and examined the
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anges in the farming system in the recent past and the strength and dircction of
trend and their specific characteristics and features calling for adjustment in the
licy response. The author concluded that different farming systems had emerged
the state due Lo the specific agro-climatic and techno-economic conditions. They

e (a) remittance based traditional farming in low hills, (h) live stock based
ming in mid hills, {c) vegetable based farming in well endowed pockets of mid
ills and (d) fruit based farming system in high hills. The study indicated that
yegetable based and fruit based farming systems emerged to be the most profilable

for the farming community.

Dooghare ¢ al. {1991) in their study on different farming systems in

[Haryana revealed that adoption of recommended technology even with resiricted

ital investment resulied ip higher net farm income and better utilization of humain

bour.

Sivanarayana and Reddy (1993) made an critical analysis of the extent
|of adoption of recommended practices for different enterprises which included crop
dairy, sheep and goat rearing among small and marginal farmers in Guntor district
bf Andhra Pradesh. The results of the study revealed that all the recommended
i!racticcs related to different selected enterprises were not fully and uniformly

Tadnpte:d by the small and marginal farmers practising diversified farming.

Pradhan (1995} in his study on poultry farming in Tripura found that

ultry farming as a self-employment programme was favourably adopted by the

ople having small land holding in villages as well as towns in the state.

Ealita (1995} in his study conducted in Sonitpur district of Assam revealed
t farmers were diversifying crops with all types of locally available livestock
tvitieg such as dawy, goatery, pouttey, piggery, duckery and pigeonnecy which
ied from farmer to farmer as per farming systems adopted by them. A total of 26
s of farming systems were identified in the study area. However, none of the

ing systems excepl ¢crop farming was dominant. The extent of diversification
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of crops with livestock in the study area was very low both from the ievel of input
nse as well as quality of breeds or varieties and size of livestock unit. The author
pointed out that existing forms of diversification or farming systems failed to cover
their basic purposes of augmenting income and employment of the [armers due o
the fact chat diversificatton was not because of interest bul simpily because of

tradition.

Das {1996) in his study on wviability and sustainability of specific
enterprise based farming system in Jorhat disirict of Assam identified 27 types of
farming systems across different size group of larms. These systems were brought
under six specific enterprise based farming systems, viz, rice based, vegetable based,
dairy based, pig based, pouliry based and fish based. Of the total sampled farmers,
percentage of farmers following the above caterprise based farming systcms were
40.77, 14 .62, 10.77, 16.15, 10.00 and 7.60 per cent respectively. Out of these 27
Iypes, 4 types of farming systems were followed by more than 10.00 per cent of the
farmers in marginal farm size group, 3 types were followed by more then 10.00 per
cent of the farmers in small size group, 4 types were adopted by more them 10.00
per cent of farmers in medivm size group while only [ type was followed by large

size proup of farms.
2.2 Concept of technology in Agriculture

Any definition of technology encompasses a wide range of phenomena.
According to Fairchild {1961), technology is the combination of torality of techniques
employed by people at a given period for the purpose of adaptation to their bio-

physical environments.

According to Theodorson and Theodoerson (1969), in the broadest sense,
technology s the translation of scientilic laws tnte machines, tools, mechanical
devices, instruments, innovations, procedures and techniques Lo accompiish tangible

ends, attains specific needs, or manipulate the environment for practical purposes.
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Rogers {1983) delined technology as a design for instrumental action
that reduces the uncertainty in the cause-effect relationship involved in achieving a
desired outcome. This definition tmplies that technology is a means of uncertainty
reduction for individuvals that is made possible by the infermation about causc-effect
relationship on which the iechnology is based. A technology usually has two
componenis- {1) a hardware aspect, consisting of the tool thal embodies the
technology as material or physical objects (e.g the equipment, product etc.) and (1i)
a software aspeclt, ¢consisting of the information base for the tool (e.g. the knowledge,
skills, instructions, principles or procedures or other information aspects of the tool
that allow us Lo use it). Even though the software compenent of a technology is
often not s0 apparent to observation, technology always represents a mixture of
hardware and software aspects (Rogers, [983). Most innovations that have been
studied by diffusion researchers are technological innovations and for this reason

the term 'technology’ is often used as a synonym for innovation’.

Rogers {(1983) defined an innovation as an idea, practice or object that is
perceived as new by an individual. Dasgupta (1989) mentioned that an innovalion
may represent a slight medification of, or a significant departure from, the existing
ideas or practiccs. The 'idea’ constitutes the central element of an innovation which
often manifests itsclf in a material or behavioura]l form. Most  agricultural
innovations such as improved seeds, chemical fertilizers, pesticides, improved farm
implements etc., manilest a material form. Chinnoy (1967) noted that technology

,involves the actual behaviour of men as well as both the scientific and practical

'knowledge and material implements used for instrumental purpose.

The majority of the diffusion studies in India have been concerned with

[l.he adoption and diffusion of several innovations, and only a few concentrated upon
Ll single type of innovation. Improved or high yielding varieties of seed, chemical
fertilizers, plant protection chemicals and improved implements have been the most
quent items of study. The studies on adoption of improved cultural practices such

green manuring, line sowing, composting, seed treatment are relatively few in
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mumber. A very few studics dealt with the adoption of improved management and
marketing techniques. The studies concentrating on the adoption and diffusion of a
single practice or a single type of practice dealt mainly with improved or high yielding
varietics of wheat and rice, chemical fertilizers, [arm mechanization, use of improved

ploughs, artificial insemination and improved breeds of cattie {asgupta, 1989).

In the present study, the term 'agricultural technology' refers to three
Belected improved agricultural practices, namely, (i) high yielding variety seeds,
{ii} chemical fertilizers and (iii) chemical plant protection measures with respect
to seven selected crops viz., (1) safi (winter) rice, (il) ghu (autumn} rice (1ii) boro

(summer} rice, {iv) wheat, (v} mustard (vi} potato and (vii) pea.

2,3 Concept adoption of agricultural technology and indices used for its

measurement

Different researchers have conceived the term ‘adoption' in different ways.
Lionberger {1960} delined adoption as the integration of an innovation into a farmer's
on going operation through repeated and contirued use. Rogers and Shocmaker
(1971) defined adoption as the use of a new idea continuously on a full scale. Pareek
and Chattopadhyay {(1966), however, argued that the idea of full scale adoption,
that is, one hundred per cent adoption is impracticable, especially in the case of
Indian farmers. They also preferred the concept of 'extended use', which may be
Il:l-uth in time and extent, to the concept of continuity. Rogers (1983} defined adoption

a decision to make full use of an innovation as the best course of action avatlable.

asgupia ( 1989) defined adoplion as the integration of an innovation into farmers’

mormal farming activity over an extended period of time.

Different researchers have developed and used several types of indices
measur¢ adoplion in operalional terms at the individual level. They range from
latively simple to complex indices which take a number of dimensions, pertaining
adoption, into account. A number of such indices used by various rescarchers

e becn discussed in the following paragraphs.
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Wilkening (19%2) used an index of improved farm practices in which the
1on of exient of aﬁnptmn was iniroduced. He also stressed the importance on the
cept of potentiality of adoption. Rogers (1958} developed a 'simple adoplion
¢ in which the farmes received a2 score of one for adopiion and zero for non-
ption of a practice. A number of studies have used such simple measure of
ption based an only the 'use' of a given practice or one o more of a number of
ected practices without taking the ‘period” and 'extent’ of use of practice{s) into

#onsideration {Chaukidar and George, 1972; Patel and Patel, 1973: Akhouri and
|Bingh, 1974; Sharma and Mair, 1974: Joeshi, 1977; Malik, 1979: Palhak and
:Hajnmdar, 1981; Singh, 1982; Subramaniam er af. 1982; Singh, 1983; Tyagi and
EEuhal, 1984; Ramachandra and Sripal, 1990; Kher, 1992 and Khauk, 1997).

Adoption behaviour of farmers is also measured in terms of 'number of
‘practices’ adopted by them oul of a given list of selected practices. This measure
mot only differentiate between adopters and non-adopters but also between adopters
according to the degree of adoption behaviour. Bosc {(1966); IDdas and Sarkar (1970),
Supe (1971), Tripathi and Mishra (1971), Reddy and Murthy (1973). Malhoura et
al (1974}, Padheria and Patel (1975), Roy et af. (1984) and Nikhade et al (1992)
have used such index of adoption. In a number these studies, a farmer received an
adoption score for each practice adopted. The sum of scores for all the adopted
practices gave the total adoplion score of a farmer (Tripathi and Mishra, 197!; Reddy
and Murthy, 1973).

The indices of adoption mentioned abhove do not take the appiicability of
a practice to the farmers’ operation into account. This problem is solved by an index
 hased on the 'per cent of applicable practices’ adopted by a farmer. Adoption score
of 2 farmer in such methoed is found ont by expressing the number of adopted
practices as perccntage of the number of applicable practices (Dasguspta, 1966;
| Bengupta, 1963; Singh, 1973). Such measures of adoption, however, can make no

distinction between an adopter who has been using a practice for several years and

| aother who has started to use the practice only recently. This problem is solved by



an index referred to as 'years of use of adopted practices' which takc the number of
years the farmer has been using each of the adopted practices into consideration.
Such measures of adoption behaviour has been used by Reddy and Reddy, (1972),
.Aggrawal and Deb (1974); Shukla{1975), Bhowmik (1978) and Sinha and
Verma( 19793 With the basic assumption that farmers can be arranged in terms of
the desire to which each of them is relatively early to adopt a new idea than other
members of the social sysiem, several researchers have used what Rogers and
Shoemaker {1971) cailed the 'innovativeness scale’. Adopters, in such studies, are
divided into a number of categories based on the level of their innovativeness. Since
the distribution of adopters over time within a social system follows a bell-shaped
curve and approaches normality, the two parameters of the normal curve, the mean
and the standard deviation, are used o divide the curve into five areas. The adopters
1n each arga are referred to respectively as innovaters, early adoplers, early majority,
late majority, and laggards. This five fold classification of adopters, however, is
arbitrary. Several lndian researchers have uscd three categories as innovators, early
adopters and late adopters. (Bose, 1966; Shetty, 1963; Dasgupta, 1968; Deh and
Sharma, 1969; Basran, 1970; Tripathi and Mishra, 1971 and Reddy and Reddy, 1972).

A few researchers such as Dasgupta (1968), and Kilvin ef al. (1971)
have uvsed the ‘Guttman's scale analysis' to constrnct an adeption scale. The
consteuction of Guitman's scale of adoption first snvolves eliminaiion of those
practices which have been adopted by less than 20 per cent or more than 80 per cent
of farmers. The remaining practices are arranged in descending order from the most
0 the least adopied opes. 1n such measure of adoption, farmers are given scale
scores oi the basis of the number of practices they adopt which indicate their degree

of adoption behaviour.

Dasgupta (1967} have vsed the 'trace line scale’ of adoption where each
farmer was given a point score for each practice adopted and the sum of these scores
constituted his raw score. These raw score is an approximation of the adoption

behaviour of the farmer. The percentage of farmers in each of the raw score category



adopting each practice are then plotted and a trace line for each practice is obtained.
The trace lines of the practices which are consistently related to adoption behaviour
of farmers not only increase mongotomeally with increasing raw scores but also run
ﬁarallﬁl to each other. The practices whose trace lines do not conform to these
exipectations are eliminated and an adoption scale is constructed with the remaining
practices. Farmers are given adoption scores on the basis of the number of these

practices adopted,

Pareck and Chattopadhyay (1966} developed the "Adoption Quotient
'{A.Q.} scale to measure the mulii-practice adoption behaviour of farmers. It includes
severdl dimensions such as potential, extent, time, consistency and weighis. Potential
refers to the maximum degree 1o which the farmer can extend his adoption. The
extent of adoption is the degree to which a farmer has actually adoped z practice.
When the extent of adoption equals the potential of use, the adoption is recognized
as full at that time, and when the extent is nil, it 1s considerad as non-adoption. The
time eiement refers to how early a practice 1s adopted by a farmer and for how long
be has been using it. Consistency is the contingity of adoption, with a trend toward
maximization of adoption cfforts and their maiptenance through years. The practices
are weighted according to the difficulty in adopting them. The "Adoptian Quotient’
of an individual {farmer may range from 0 to 100. This scale also have becn used by
several other rescarchers (Choudhury and Mabaraja, 1966; Singh and Sing, 1970,
Jha and Shaktawat, 1972; Sharma and Nair, 1974; Barvah, 1989: Haque, 198% and
Prasad, 1993).

Several other measures of adoption behaviour have been developed and
vsed by the researchers. Many of these studies were found to deal with the adoption
of a siagle practice cather than adopuon of & aumber of practices. Singh and Chubey
(1974) followed a different procedure for determining the extent of adoption af
high yielding wheat techaology. The proportion for each of the selected six practices
were calcoiated and multiplied by corresponding weights. Proportions of all the six

| practices were summed up and divided by the total weights. The resulting value
I
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was cxpressed in terms of percentage indicating the extent of adoption. Malhotra ef
ai. (1974, Veerasamy and Babadur {979), Borpuzari (1987) and Singh (1988) have
measured the extcnt of adoption of improved farm practices by assigning equal
weightage to each practice and summed up the obtained weightage ever the practices
to get the adoption score of an individual farmer. Bordoloi (1978} Sharma (1992)
and Ray e al. (1993) measured adoption of selected crops cultivalion practices in

terms of deviation from recommendacion.

The various measures of adoption discussed above show a wide range in
compiexity and methodelogical sophistication. The wvaricus dimensions of these
measures incloded within the theoretical frames differ and the relative weightage
assigned also varies from one another, In light of the above review, a simple index
of zdoption, as suggested by Sangle (1984) has been used in the present study to
measure the level of adoption of three selected agricultural technologies by farmers.
This measure of adopuion takes inio account three Important dimensions, viz. number
of technology, potentiality for use of lechnology and exient of actual vse of
technolopgy by the {armer. This measure was considered suitable as 1t could give a
clear picture of the level of adoption of each technology separately as well as in
combination in terms of poteotial and directly showed the percentage area undes

the selected technologies.

2.4 ReleMonship of adoplion behaviour of farmers with selected agro-economic,

socio-personal, psychological and extension-communication variables

A relatively large number of research studies can be located in India and
abroad which have focused on the factors related to adoption behaviour or
innovativeness of farmers. A major poal of most of these studies is to isojated the
factors which differentiate an adopter {rom a non-adopter, or between different
eategories of adopters. Various past researchers have found a number of personal,
situational, socio-economic, communication and psychological factors to be related

with the farmer's adoption behaviour,
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A review of about 900 empirical publications dealing with the diffusion
hinnnvatit)ns by Rogcrs and Shoemaker (1971) revealed that - (i) socioeconomic
Elors such as age, education literacy, farm size, social status, vpward social
bbj!it_‘,’, gconomic orientation etc., (ii) personality factors such as empathy,
h)gmatism, rationality, Intelligence, attitude towards change and science,
srhievement motivation ete., and {i11) factors related tao communication behavigur
sach as social participation, interconnectedness with the social system,

eosmopolitcness, mass media exposure, knowledge of mnovativn etc. were the

principal factars associated either positively of negatively with the mnovativeness.

Dasgupta (1989) revicwed 343 empirical studies conducted in India during
the period between 1960 and 1985, The results of the study showed that of the large
mmmber of personal, sitvationgl and social factors associated with the adoption
kehaviour and innovativness of farmers, twelve appeared to be most frequently
msearched. These factors were age, lileracy and education, size of holding, tenurc
statns, literacy and education, size of holding, tenure status, income and gconomic
satus, availability of irrigation, commercialization, caste status, social participation,
mrban and out side contact and socio-sconomic status. Al these variables were found

0 he refated with adoption bebuviour of farmers.

The findings of some of the available research studies regarding the
relationship of adoption behaviour of farmers with the variables selected in the

-pmesent study arc reviewed hereunder.

Bize of land holding : Size of land holding owned or operated by a farmer was
found to bave significant and positive relattonship with adeption behaviour of
farmers. Yarious researchers such as Dasgupta (1963), Basran (1970}, Jaiswal ef
tal. . {1971), Chavkidar and George (1972), Reddy and Reddy (1972}, Pate] and
Patel (1973), Akhouri and Siagh (1974}, Sharma and Nair (1974), Singh {(1973)
Malhotra er af, (1974}, Shukla (1975), Joshi (1977), Bezbora (1978), Mishra and
$ingh (1981), Singh (1983), Singh (1988), Gogoi (1989), Das (1991) and Veeraiah




25

al. (1998) reported significant and positive rclationship between size of land
ings and adoption behaviour of farmers. Nonsignificant relatiopship of land
ding size with adoption was reported by Grewal and Sohal {19713, ITha and
tawat {1972), Singh and Siangh {1976}, Hussain {1982}, Paihak and Sasmal
992y and Swjatha and Anramalai {1998).

rm mechanization : Although a few researches had arttempted to study the extent
adoption of farm mechanization by (armers (Singh and Schal, 1976, Singh, 1982;
ingh, 1983}, but the sindies which attempted to relate Farm mechanization (o the
Hﬂptiﬂ]‘l behaviour of farmers is very few in number, In a study conducted by Singh
HIQEQJ in Haringhata block of Nadia districi in West Bengal reporied a non-
iﬁgnifican[ relationship between farm mechanization and adoption behaviour of
.llarginal farmers. Howsaver, a positive and  significaat relationship was Tound

between farm mechanization and adoption behaviour of small and medium farmers.

Cropping Intensity : Hussain (1982) in his study conducted in Sibsagar discrict of
Assam found non-significant relationship between ceopping intensity and exien: of
adoption hy farmers. A study conducted by Singh {(1989%) in Nadia district of West
Bengal also found non-significant relationship between cropping intensity and
adoption behaviour of small farmers. Kumar {1992) in his comparative study on
extent of adoption of recommended agriculiural technologies by the farmers of
Manipur and Assam fonnd 2 non-significant relationship between the cropping
intensity and extent of adeption by the farmers of both the state. Similar relationship

was also reporied by Ray er ¢l (1993} and Padmaiahk er al. {1998).

Degree of commercialization : Studjes conducted by Dasguspta {1963}, Bose
(1966), Moulik and Rao {1968}, Kilvia er af. (1968), Sangle (1984) and Sharma
{1991) found a positive relationship betwecen degrée of commercialization and

adoption behaviour of farmers.

Sujatha and Agnamalai (1998} in their stedy condecied in Yeilore district

of Tami! Madv found non-significant relationship betwceen degree of
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1mmmercialization and adoption behaviour of marginal farmers but positive and
significant relationship between degree of commercialization and adoption

Fbehaviour of small farmers.

Exlent of Utilization of family labour : Although a few research studics have been

conducted 10 examine the availability and utilization of family labour (Bhowmick

b &f .al., 1990 and Das, 1996), only one study could be located for review which have

! ettempted to relate availability of family labour with adoption behaviour of farmer.

In a study conducted by Pathak and Sasmal {1992) in West Bengal found
* megative and non-significant relationship between family workforce and adoption
~behaviour of marginal and small farmers. In case of pooled sample of farmers,
| however, the study reported a negative but significant relationship between family

workforce and adoption behaviour of farmers.

Availability of Working Capital : The working capital is required by the farmers
to meet their expenses on day to day crop and livestock production activities in
both cash and kind. Although a few rescarch studies have been conducied to examine
the availability and utilisation of working capiial in different size group of farms
- {Bhowmick ¢t al, 1990; Kalita, 1995 and Das, 1996}, ne study could be located for
review which have atiempted to relate availability of working capital with adoption
behaviour of farmers. In the present study, to test the hypothesis that there is no
relationship between the working capitat availability and level of adoption of selected

 agricultural technologies by larmers, this variable was taken into consideration.

Age : Although the refationship between the age of individua! farmers and their

adoption behaviour has been studied by a number of researchers, the findings on
the relationship between these two variables are somewhat inconsistent. While Supe
{1971), Jha and Shaktawat (1972}, Paiel and Patel {1973), Rajendra {1973}, Salunkhe
and Thorat (1975), Subramaniam er af. {1982), Singh (1983), Katarya (1989}, Das
1991) ,Pacthak and Sasmal (1992}, Saikia (19953}, Yasmin (1996} and Deka (1997)

ported a significant relationship belween age and adoption of improved
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technologics by farmers. Singh and Reddy (1963), Bose (1960), Deb (1968}, Basran
(1970), Tripathi and Mishra (197 1), Chaukidar and George {1972}, Reddy and Reddy
(1972}, Malhatra et al. (1974, Bordoloi (1978). Hussain (1982), Singh (1982} Das
(19963, Svmathi and Alagesan (1998} and Padmaiah ef af. {1998} found non-
gignificant relationship between the two varniables. Most of the studies which reported
B significant relationship between age and adoption, found a negative relationship
between the two variables, Studies, which found no statistically significant
relationship belween age and adoption, cven reported a tendency towards a negative

relationship between them,

Education level : Education level of farmers have been found to play an important
roie in their adoption behaviour. Various researchers have reported a statistically
significant relationship of education with adoption of agricuitural practices by
farmers. Education of farmers was found to be significantly and positively related
1o their adoption behaviour by Deb and Sharma (1969), Das (1970), Patel and Singh
{1970), Singh and Singh {1970}, Grewal and Sohal {1971), Chaukidar and George
(1972), Tha and Shaktawat (1972), Rajendra (1973}, Reddy and Murthy (1973,
Kishor and Rai (1974), Sukhla (1973), Shankar (1979}, Hussain {1982}, Singh
{1983), Katarya (1989), Gogoi (1989), Das (1991) Veeraiah et /. (1997) and Sujatha
and Annamalai (1998}, However Singh and Reddy {1965}, Akhouri and Singh (1974},
Bordoloi (1978), Sinha and Verma (1979), Singh (1988), Pathak and Sasmal (1992},
Das {1996} and Padmaiah ef al. (1998) reported a non-significanl relationship

between education and adoption behaviour of farmers.

Family type : Singh (1998) reporied a non-significant pesitive relationship between
famijly (ype and adopiion behaviour of marginal and medium farmers. In case of
small farmers, however, the study reported a positive and significant rclationship
betwecn the two variables. A positive but pon-significant relationship was also
reported by Sangle (1984), Ray et al. {1995) and Maibiyalagan {1997). In a study
conducted in Vellore district of Tamil Nadu, Sujatha and Annamalai (1998} found a

positive but non-significant relationship between the type of family and adoption
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behaviour of marginal farmers. In case of small and big farmers, the study reported

& negative and non-sigpificant relationship belween the two variables,

Family size : Singh (1989) found a positive and sign:ficant relationship between
the size of family and adoption behaviour of marginal farmers. The study, however,
reportcd non-significant relationship between the size of family and adoption

behaviour of small and medium Tarmers.

Pathak and Sasmal (1992) found a non-significant but negative
relationship between the size of family and adoption behaviour of marginal as well

as small farmers.

Sangle (1984) reported a positive but non-significant relationship between
the size of family and adopiion behaviour of farmers. Similar findings were also

reported by Ray er &l (1995},

Sociel participation : Wagh (1974}, Hussatn (1982), Singh (1983}, Sangle (1984),
Mahanita (1989), Kaur and Singh (1991), Sakharkar et af. (1992) and Sumathi and
Alagesan (1998} found a positive and significant relationship between social

participation and adoption behaviour of farmers.

Supe and Solude (1973}, Reddy and Reddy (1988) and Singh (1989)
Teporied non-significant relationship between social participation and adoption

behaviour of farmers.

Sujatha and Annamalai (1998) reported positive but non-significant
relationship between the social participation and adoption behaviour of marginal
and big farmers. In case of small farmers, the study, however, found a positive and

significant relationship between the two variables.

Innovation proneness : Another psychological variable affecting adoption behaviour
of farmers is their innovation proneness. Moulik and Rao (1971) and Moulik (1975)
found that innovation proneness was significantly and positively related to the

adoption of agricultural technologies by farmers. Sangle (1984), Haque {(1989), Das
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1991} and Juliana et af. {(1991) also reported a significant and positive relationship

between innovation proneness and adoption behaviour of farmers.

Economic motivation : Sharma and Nair (1974), Yeerasamy and Bahadur (1979),
Sangle (1984), Kumar {1992}, Sumathi and Alagesan (1998} and Padmaiah e# af.
(1998) reported a positive and significant relationship between economic motivation

and adoption behaviour of farmers.

Singh (1989} in his study conducted in Nadia district of West Bengal
found a non-significant relationship between cconomic motivation and adoption
behaviour of marginal farmers. The study, however, found a positive and significant
relationship between economic motivation and adoption behaviour of small and

medium farmers.

Pathak and Sasmal (1992) reported a non-significant relationship between
economic motivation and adoption behaviour of both marginal and small farmers.

Similar findings were reported by Narayana and Reddy {1994).

A non-significant relatioaship between the two variables was also teporied

by Mahanta (1989) and Sakharkar ef @/, {1992).

Tuliana et af. {1992) and Sujatha and Annamalai (1998} found a positive
and signilicant relationship between economic motivation and adoption behaviour

of marginal, small and big farmers.

Scientific orientation : The degree of an individual’s orientation to scientific
techniques and ideas in farming influence his adoption behaviour. Oniy a2 few
research studies, however, have emphasized the relationship of snch psychelogical
variable as scientific orientation with adoption behaviour of farmers. A statistically
significant and positive relationship between scientific orientation and adoption was
reported by Veerasamy and Bahadur {1979}, Siagh (1982), Sanale (1984}, Singh
(1988), Yeeraiah er &f. (1997) and Sujatha and Annamalai (19987,
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Risk orientation : Risk orientation was found o have significant positive
relationship with adoption behaviour of farmers by Sharma and Nair (1974),

Sakharkar ¢t af. (1992), Kumar (1992) and Veeraiah er af. {1997).

Singh (1989) found a non-significant relationship between risk orientation
and adoption hehaviour of marginal farmers but significant positive relatonship

between risk orientation and adoption behaviour of small and medium farmers.

Juliana et al. (1991) reported a significant positive relationship between

risk oricntation and adoption behavicur of marginal, small and big farmers.

Pathak and Sasmal {1992) found non-significant positive relationship
between risk orientation and adoption behaviour of small farmers but significant

relationship between risk orientation and adoption behaviour of marginal farmers.

Sujatha and Annamalai (1998) reported a significant positive relationship
between risk orientation and adoption behaviour of marginal, small and big farmers.
However, a non-significant relationship between the two variables was reported by
Veerasamy and Bahadur (1979), Reddy and Reddy {1988), Mahanta (1989), Narayana
and Reddy (1994) and Padmaiah et af. (1998).

Level of aspiration : Farmers with aspiration to improve their social and economic

status have been found to have a relatively high level of adoption.

Choudhary and Maharaja (1966), Chattopadhyay (1967), Rajaguna and
Satapathy {1973) and Veeraiah er al. {1997} found a positive and sipnificant

relationship between level of aspiration and adoption behaviour of farmers.

Orientation towards competition : Singh (1989) reported a non-sipnificant
relationship between origntation towards competition and adoption bchaviour of
marginal farmers. However, a positive and sigrificant relationship was found between
orientation towards compelition and adoption behaviour of small and medium

farmers.
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Management orientation : Singh {198%) found a positive and significant

relationship between management orientation and adoption behaviour of small and

medivm farmess. In case of marginal farmers, however, a non-significant relationship

was found between the two variables.,

Sakharkar et al. (1992} in their study conducted in Nagpur district of
Maharashira found a poesitively significant correlation between management

orientation gnd adoption behaviour of farmers.

Marayana and Reddy (1994) in their study conducted in Guntur district
of Andhra Pradesh found a negative and non-significant relationship between

managcment orientation and adoption bebaviour of marginal and small farmers.

Atlitude towards improved farm practices : Sangle (1984) reported a positive
and significant relationship hetween attitude of farmers towards improved farm

practices and their adoption behaviour.

Singh (1989) found a positive and significant relationship hetween atticude
of farmers towards fertilizer use and level of fertiiizer use of the marginal, small

and medium farmers.

Haque (1989) reported a positive and significant correlation betwcen

attitude of farmers and their adoption behaviour.

Das (1991) found a positive and signiflicant corrclation between attitude
of small and marginal farmers towards improved farm practices and their extent of

adoption of selected agricultural technologies.

Knowledge level : Farmers’ knowledge level on agricultural technologies have been
found to play an important role in their adoption behaviour. Several researchers
have reported significant positive relationship between knowledge level of farmer
and adoption of agricultural technologies by them {Choodhary and Maharaja, 1966;
Rai, 1967; Singh, 1969; Malhotra er al. 1974; Sanoria and Sharma [1983; Pachori
and Tripathi, 1983; Sethy er al. 1984: Tyagi and Sohal, 1984; Wilson and Chaturved;,
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1985; Singh, 1988; Haque, 1989; Das, 1991; Sharma, 1992; Pathak and Sasmal,
1992; Yasmin, 1996; Deka, 1997 and Mathiyalagan, 1997).

Degree of information exposure :Sangle (1984} found a positive and significant
relationship between degree of information exposure and adoption behaviour of

farmers in dry farming as well as irmigated farming systems.

Mass media use was found to have signilicant positive relationship with
adoption behaviour of farmers by Sharma and Nair (1974), Hussain (1982), Kaur and
Singh (1991}, Juliana ef af. {1991}, Sakhackar ¢f af. (1992} and Sumuthi and Alagesan
(1998). However, a non-significant relationship between mass media use with adoption

behaviour was reported by Saxena ef al. (1990) and Padmaiah ef af. (1998).

Sujatha and Annamalai (1998} found a positive and significant correlation
between information source viilization by marginal, small and big farmers and their
adoption behaviour. However, a non-significant relationship between the (wo

variables was reported by Narayana and Reddy (1994),
2.5 Explanatory variables of adoption behaviour of farmers

Several past researchers have emphasized the factors, which contribute
to the variation in adoption behaviour or innovativencss of farmers. A number of
studies have attempted to explain the variation in the adoption behaviour of farmers
by relating it to 2 number of independent variables. Most of thesc studies bave used
the multiple correlation analysis to determine the relative contribution of each
indepandent variableg and also the combined effect of a set of independent variables

in explaining the variatien in the dependent variable, that is, adoption behaviour.

Singh and Reddy (1965) [ound that &1.70 per cent of variation in the
adoption behaviour was explained by three independent variables viz. economic

status, farm size and social participaticn.

A study conducted by Chattapadhyay and Pareek {(1966) indicated that

56 per cent of the variance in the adoption behaviour of farmers cauld be explained
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three independent variables viz. value orientation, change proneness and level of

iration.

The result of the study conducted by Moulik (1966) showed that farmers’
itude towards innovation proneness, economic molivation and closeness with
tension agents could explain 80 per cent of variation in the level of adoption of

novation.

The study conducted by Singh and Siongh (1970} revealed that §2.75 per
cent of the variation in adoption behaviour of farmers could be explained by size of
' farm, mass media use, risk orientation, econemic motivation, educational level and

knowladge level on improved agricultural practices.

Moulik and Rao (1971) found that innovation proneness, extension contact
and attitude towards nitrogenous fertilizers accounted for 81.00 per cent of the

variation in adoption behaviour.

A study conducted by Jaiswal ef al. (1971) revealed that farm size,
extension contact, risk orientation and change pronencss could explain 69.86 per

cent of variation in the adoption behaviour of farmers.

Singh et af. (1972) reported that age, educarion, urhan contact, size of
holding, social participation and non-farm income accounted for 38.88 per cent of

the prediclability of the adoption behaviour.

Sharma and Nair {1974) found that farm size, attitudes, risk orientation,
market perception, and aspiration accountcd for 84.14 per cent of the variation it

the adoption behaviour of farmers.

A study made by Shukla (1980} showed that 84.64 per cent of the variance
in the adoption behaviour was explamed by irrigation potential, cropping intensity,
soclo-economic status, economic motivation, knowledge of innovation, mass media

use and extension contact.
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The study conducted by Singh {1982) showed that 71.00 per cent of
variation in the adoption behaviour of farmers could be explained by such
mdependent variables as risk orientation, scientific oriention, economic motivation,

attitude towards hard work and individualism,

The study conducted by Gogoi (1989} revealed that age, cducation leve],
size of holding, income, mass media exposure, extension contact, economic
motivation, knowledge and attilude iowards plant protection chemicals could explain

69 per cent of variation in the adoption behaviour of farmers.

A study conduocted by Nikhade ez af. (1992) indicated that 28.65 per cent
of the variation io the adoption bebaviour of farmers was explaiged by fifteen
independent variables, viz.. education, land holding, annual income, social
participation, socie-economic status, economic metivation, scientific orientation,
risk orientation, management orieniatiosn, innovalion proneness, exiension contact,
mass media exposure, extension programme participation, cosmopolitencss and

market availability.

A study conducted by Pathak and Sasmal (1992) indicaled that nineteen
independent variables, viz., age, education, occapation, family size, family
workforce, economic status, farm size, irrigation potentiality, cropping intensily,
fragmentation index, mass media contact, use of personal cosmopolite sources, risk
taking willingness, owning responsibility, economic motivation, farmer’s goals,
kaowledge level, progressiveness and managerial skil) could explain 65.75 per cent
of the variation in the adoption behaviour of marginal farmers and 53.56 per cent of
the variation in the adoption behavicur of small farmers. In the pooled sample of
farmers, these variables could explain 5214 per cent of the variation in the adoption

behaviour of farmers,

Prasad (1993} in his study conducied in Karnal district of Haryana found
thal seven independent variables, viz., age, education, social patticipation, extension
contact, time lag, alkali affected area and knowledge level could explain 64.05 per

cent of the variation in the adoption behaviour of farmers.



a5

Mathiyalagan (1997} 1o his study conducted in Salem district of Tamil
Nadu found that fourteen independent variables, viz., age, education, income,
occupatipn, Jand holding, farm experience, nature of family, flock size, material
possession, mass media exposure, extension contaclt, credit orientation, knowledge
level and training need could explain 63.41 per ceént of the variation in the adoption

behaviour of farmers.

Padmaiah et al. {1998) in their sipdy condneted in Mahabubnagar distinct
of Andhra Pradesh found that sixteen independent variables, viz., ape, experience,
education, extension contact, mass media exposure, farm power, farm size, cropping
intensity, annual income, development opportunity, employment geaeration, credit
orientation, innovativeness, risk orientation, economic motivation and perception
about watershed development could explain 51.10 per cent of the variation in the
adoption behaviour of farmers in watershed arca and 39.90 per cent of the variation

In the adoption behaviour of farmers in the non-water shed arca.

The findings of diffcrent research siudies reviewed above indicate that
while situational and economic factors make important contribution (o the variation
in the adopiion behaviour of farmers, socio-personal, psychological and extension-
communicaiion variable also have important influence on the adoption behaviour
of the farmers, The studies reviewed above indicate 4 wide range in the per cent of
variation in the adoption behaviour explained, from 28.65 per cent to 84.64 per
cent. A significant portion, about 15.00 per cent of the variation in the adoption
behaviour still remains ypexplained which suggests the need for further studies
including more variables, defined and measured in more precise terms, for multiple

correlation analysis.
2.6 Determinants of farmers® productivity

Although a good number of research studies have been conducted on
identification, optimization, viability and sustainability of different farming systems

{(5ingh and Sharma, 1988; Radha et gi., 1989; Joshi and Tyagi, 1991; Sharma et al.,
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1991; Bhowmick et of., 1992; Kalita, 1995 and Das, 1996) the studies zitempting tc
identify the factors influencing preductivity of farming systiems are very few in

number.

In a study conducied by Sagar (1989} in Nadia district of West Bengal an
attcmpt was made to identify the variables, which significantly contribute towards
farmers’ productivity of major field crops. The technique of multiple regression
analysis was employed to get the predicuive abilities of 29 independent variables on
the dependent variable. The result of the study revealed that three independent
variables viz., land ownership status, supervision of crop production and irrigation
index contributed positively and significantly towards productivity in marginal farms.
The 29 {ndependeme variables could explain 8G. %0 per cent of (he variation in the
productivity of marginal farms. ln case of small farmers, six independent variables,
viz., index of high yielding wvarieties, knowledge level, supcrvision of crop
production, orienlation towards development of skill in farm workers, utilization of
personal cosmopolite sources of information and innovation proneness were found
to contribute significantly towards productivity. The 29 independent variables were

found to explain 91.20 per cent of the variation in productivity of small farms.

In case of medium farmers, five independent variables, viz., level of
fertilizer vse, index of high vielding varieties, orientatiop towards development of
skill in farm workers, risk orientation and utilization of personal cosmopolite sources
of information contributed significantly towards productivity. The 29 independent
variables could explain 93.60 per cent of the variation in productivity of medium

farms.

In the pooled sample of farmers, eight independent variables, namely,
supervision of crop production, irrigation index, innovation proneness, knowledge
level, land ownership status, level of fertilizer use, level of aspiration and farm
mechanization were found to contribute positively and significantly towards

productivity
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The findings of the study indicated that for different categories of farmers,
different independent variables were important in predicting the productivity. There
werc, however, sume commen variables aiso. Supervision of crop production was
found to contribute positively and significant towards productivity of marginal, small
and pooled sample of farmers. Land ownership status and irrigation index contributed
positively and significantly towards productivity of marginal farmers and pooled
sample of farmers. [ndex of high yielding varieties, utilization of cosmopolite sources
of information and orientation towards development of skill in farm workers
contributed positively and significantly ta the prediction of productivity of small
and medium farmers. Similarly, innovation proneness and knowledge level were
found to contribute positively and significantly to the prediction of productivity of

small farmers and pooled sample of farmers.
2.7 Factors hindering adoption of improved agricultural technology by farmers

A rclatively large number of research studies have beenr undertaken in
India to identify the constraints as perceived by the farmers in adoption of improved

technology.

Singh and Jati {1973) found that inadequate and untimely supply of inputs,
difficulties involved in gewting the supplies through cooperatives, uncertainties of
irrigation and high cost of cultivation were the major factors hindering adoption of

high vielding seeds by farmers.

Hussain {1982) reported that the unavailability of certified seeds, lack ot
transport facilities, untimely release of loan, lack of irrigation facilities, non-
availability of pesticides in the village area were the most serious constraints faced

by the farmers in adoption of improved agricultural technologies.

Singh (1988 peiated out that noa-availability of certified seeds, lack of
irrigation facilities to use fertilizer, non-availability of plant protection chemicals
in the village area, lack of credit facility and non-cooperative attitude of extension
personnel were the major factor hindering adoption ef improved technologies by

paddy growing farmers of Imphal district of Manipur.
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Ohberei and Moordl (1989) reported that inadequate and untimely supply
of farm inputs, small and scattered holdings, inadequate irrigation facilities, lack of
technical know-how and scarcity of capital were the major constraints in adoption

of modern fechnelogics by the farmers.

Yenkataranga and Rao (1989) found that lack of supply and services,
lack of specific extension efforts, lack of knowledge regarding fertilizers and plant
protection chemicals were the major constraints in adoption of new or improved

technologies by farmers.

Singh et al .{1992) reported that non-availability of HY'V seeds, lertilizers
and plant protection chemicals at proper time, high cost of fertilizers and plant
protection chemicals, lack of knowledge about fertilizers and plant protection
measures, lack of irrigation facilities, non-availability of sprayers and dusters and
high cost of labour were the major factors responsible for low or no adoption of

improved technology by farmers.

Sheikh(1993) found that low purchasing power of farmers, high cost of
fertilizers and pesticides, lack of irrigation lacilities, shortage of labour, and nom-
co-operative attitudes of bank officials were some of the major factors hindering

adoption of improved techoology y farmers.

Tewatia (1994) reported that rate of adoption of technelogy was affected
by a number of environmental, technological and secio-economic ¢constraints. Erratic
rainfall, inadequate irrigation facilities, lack of finance, non-availability of inputs
in time and inadequate knowledge of farm management were some o the very
common and major constraints which did not allow farmers to adopt recommended

package of practices.

Nath {1995) found that complicaled procedure in obtaining loan, nop-
availability of inputs in time, high cost of inputs, and malpracticcs in input
distribution were some of the serious constraints hindering adoption of improved

technology by farmers.
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Das (1996) reported that untimely supply of certified seeds, lack of
knowledge abourt fertilizer use and plant protection measures, high cost of certified
inputs like certified seeds, Iertilizers and pesticides, lack of soil testing facility,
lack of techmical guidance and low purchasing power of farmers were some of the
maost serious constraints in adoption of improved rice production techrology by

farmers.

Trivedi and Patel (1996} reported that inadequale crop protection, non-
availability inputs, lack of irrigation facilities, lack of finance, lack of information
about new agricultural technology, lack of technical guidance were perceived by
the farmers as major constraints associated with adoptien of improved agricultural

echnology,

Sujatha and Annamalai (1998a) found that lack of adequate technical
guidance, lack of awarcness, high cost of inputs like fertilizers, pesticides and
weedicides, non-availability of inputs in time were the major constraints as perceived
by majority of the marginal, small and big farmers in better utilization of modern

input
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Chapter 111

RESEARCH METHODOLOGY

The research methods and procedures adopted in the stidy are laid

down in this chapter under the following heads :
3.1 Locale of the study
3.2 Method of sampling
3.3 [dentification and sclection of farming systems
3.4 Selection of variables and their measurements
3.5 Tools and technigques of data collection
3.6 Fermulation of hypotheses
3.7 Siatistical analysis and interpretation of data

3.1 Locale of the study

The present study was conducted in Assam, one of the states in
North-castern region of India, lying between 24° to 28°18" norh latitudes and
89°50" 1o 97°4" east longitudes. The state has an area of 78,523 s5q. km. (78,52300

ha) with a total population above 224 lakh {as per 1991 censns).

Bascd on rainfall, terrain and soil characteristics, Assam State
has been broadly delineated into six Agro- Climatic Zones (NARP document no.
39, 1981). A list of these Agro-Climatic Zones along with the districts covered,
area and population under cach zone is presented in Table 3.1.1. A map of Assam

showing the six Agro-Climatic Zones may be seen in Fignre 3.1.1.
3.2 Method of Sampling
3.2.1 Selection of Agro-climatic zone

Of the six agro-climatic zones, the Lowcr Brahmaputra Valley

Zone was selected purposively for the study on the basis of the following critera:



Table 3.1.1 Agro-climatic zones of Assam with their area and population

Sl Agro-climatic Districts covered Total area Percentage Total  Percentape
No. zones (sq.km.) ofthe state populalion of the state
area{%) (Number} population
(%)
1. NorthBank  Dhemaji, North 14,424 18.37 3,053,454 17.64
Plains Lakhimpur,
Sonitpur and
Darmrang
2. Upper Sibsagar, Jorhat, 16,078 2048 4,612,040 20.57
Brahmaputra Tinsukia, Dibrugarh
Valley and Golaghat
3. Ceniral Nagaon, 5,561 7.08 2,532,853 11.30
Brahmaputra Mongaon
VYalley
4. Lowcr Kamrup, Nalban, 20,222 2575 8.010,921 35.74
Brahmapulra Barpela, Kokrajhar,
Valley Dhubri, Goalpara

and Bongaigacn

5. Barak Valley Cachar, Karimgan) 6,987 5.90) 2.4451,490 11.12
and Hailakandi

6. Hills zone Karbi Anglong and 15,251 19,42 513.524 31.463
Neorth Cachar hills

Total 78523 100.00 22414322  100.00

Source . Agricultural Stams of Assam, 1992-93. Direclorate of Agriculture, Govt, of
Assam, Guwahati.
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i. The Lower Brahmaputra Valley Zonc is the largest w wmms of its
geographical area. The total area of the zone is 20222 sq. km. which

comprises of 23,75 per cent of the state area,

jii. The Lower Brahmaputra Valley Zone is the most populous zone with a
total population of 8010921 persons comprising 35.74 per cest of the state

population.

iii. Investigator was familiar with the socio-cultural situation of the zone

which was helpful during collection of data required for the study.

The river Brahmaputra runs across the zone from east to west
traversing every district in it. The zone has a gradual slope from east to west with
altitude ranging from 35m to 50m above mean sca level. The zooe enjoys a hot and
humid chimate with high rainfall and humidity as high as 85 (o 90 per cent. While
the meat annual maximum temperature (July-August) iies between 30°C to 33°C,
the minimum temperature (December-January) ranges from 6°C to 12°C. The zone
belongs by and large 10 a high rainfall belt with annual rainfall ranging from 2783
mm to as high as 5222.8 mm. The number of rainy days ranges from 96 days (0 as
high 2z 140 days per annum., The amount of rainfall and number of rainy days
during the last 10 years (1990-1999) are shown in Figure 3.2.1. The major soil
groups found in the zone are new alluvial soils (Entisols), old alluvial soils
{Inceptiscls} and old mountain valley alluvial soils (Alfisois). A map of Assam
showing the major soil groups are presented in Figure 3.2.2. The soils of the zone
are acidic in reaction having pH between 4.3 and 6.5 except the npew alluvial soils
which are less acidic and often neutral in reaction. Mew alluvial soils are sandy
loam-loam-silty loam in textore while old alluvial soils are sandy loam-loam-silty

clay in exture. Old mountain valley alluvial soiis are mainly heavy textured soil.
3.2.2 Selection of districls

The Lower Brahmaputra Valley Zone comprises of seven districts,
viz. Kamrup, Nalbari, Barpeta, Kokrajhar, Dhuburi, Gealpara and Bongaigaon,
Feeping in view the paucity of time, resources and current socio-polirical situarion,
the two districts, viz., Kamrup and Barpeta were selected randomly for the study

.Lottery method was used to make random selection of the districts.
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2.2.3 Selection of agricultural sub-divisions

Kamrup district had three agricultural sub-divisions wiz. Boko,
Guwahati and Rangia, while Barpeta district had two agricultural subdivigions,
viz.,Borpeta and Pathsala. From these, two agricullural subdivisions, one each [rom
the two selected districts were randomly selected for the study. Thus, Guwahati
agricultural sub-division from Kamrup district and Pathsala agricoltural sub-
division from Barpeta district were included in the stedy. A map Assam showing
the agricultural districts and sub-divisions under study are presented in Figure
3235

3,24 Selection of AEOQ circles

Seclecuon of the AEQ circles from the two selected sub-divisions was
based on the prevalence of the rainfed farming situation. Those circles where less
than 30 per cent of the tolal cultivated area was under assured irrigation were
considered as rainfed AEO circles. The circles with mote than 30 per cent of the
total cultivated area under assured irrigation were not considered for sampling.
Guwahati agricultnral sub-division had 12 AEO circles and Pathsala agricultural
sub-division had 8 AEO circles. Afier threadbare discussion with the concerned
extension personnel, 8 AEO circles in the Guwahati sub-division and 6 AEO circles
in Pathsala sub-division were identified as rainfed AEQ circles. From these AEQO
circles, four AEQ circles, two each from two sub-divisions, were selecied randomly
for the study by using lottery method. Thus, Geruah and Hazo AEO circles from
Guwahati agricultural sub-division and Pathsala and Patacharkuchi AEO circles

from Pathsala agricultural sub-division were selected for the study.
3.2.5 Selection of VLEW circles

Considering the nature of the study, 1t was decided to select four
VLEW circles, one each from the four AEO circies. The conditions laid on the
selection of AEO circles were also applied in the selecltion of the VLEW circles. In
this way, four YLEW cimles, pamely Japia VLEW circle from Geruah AEO circle,
Bagta YLEW circle from Hazo AEQ circle, Bar-Bairagi VLEW circle from
Patarcharkuchi AEO circle and Bar-Bang VLEW circle from Pathsala AEQ circle

were selecled randomly for the stndy.



3.2.6 Selection of villages

The investigation had a dialogue wilh the concerned AEQ and vlew
for locating the villages where less than 30 per cent of the total cultivaled area were
under assured irrigation. Based on the information and after further checking, 8
villages, lwo each from four vlew circles, were selected randomly for the study.

The names of the selected villages are given in table 3.2.1.

Table 3.2.1 Names of the villages selecied for the study

District Agricultural AEQ VLEW Villages
Sub-division circle circle
I. Kamrup Guwahati 1. Geruah Japia i. West Japia
ii. Dihina
ii. Hazo Bagta i. Satdala
11 Akadi
2. Barpeta Pathsala i, Patacharkuchi Bar-Bairagi  i. Bar-Sahan

ii. Bar-Nalikuchi

1. Pathsala Bar-Bang i. Bar-Bang
i1. Ratanpur

1.2.7 Selection of respondents

The basic units of the study were the farm families having atleast
0.12 ha of cultivated land. Accordingly, a list of ihe farm families conforming this
criterion was prepared for each sampled villages after consulting the concerned
VLEW and the executive members of the Pathar Parichalana Samity (Field
: Management Commiles). Considering the cone{raints of time, tesources and
number of variables involved in the study, the sample size was determined ac 2235,
From the lists of farm families of eight selected villages, a total of 225 farm
familics were selected randomly with praportional allocation of sampling units n

each selected village. Thus, 225 farm families from eight villages constituted the



Table 3.3.1 Types of farming systems across different size group of farms

Sl Types of farming system Number of farmers
No.
Marginal Small Medium Total
1 Crop based 98 63 45 208
(43.56) (28.89) (20.00) (52.45)
2 Dairy based 3 2 0 5
(1.33) (0.89) {-) (2.22)
3 Pig based 4 3 0 7
{1.78) {1.33) (-) {3.11)
4 Poultry based 2 0 ¢ 2
(0.89) {-) (-] (C.89)
5 Fish bascd 2 1 ¢ 3
{0.89) {0.44) (-} (1.3%)
Total 109 71 45 225
(48.44} (31.56} {20.00) {(100.00}

* Figures within the pareniheses indicate percentage
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sample of respondents for the study. The sampling plan adopted in the siudy is
presented in Fig. 3.2.4.

3.3 1dentification and selection of farming systems

For tdeatificaiton of different tvpes of farming systems prevalent in
the study arca, various activities or enterprises takcn up by each sampled farm
family were considered. In order to identify the dominant enterprise of each farm
family, the gross margin obtained from each conterprise was worked out. The
enterprise that contributed the highest gross margin to a farm family with which
cther enterprise were taken up was considered n the presenl study as specific
enterprise based farming system. This resulted in different types of specific
enterprisc based farming systcms in each size group of sampled farms in the scudy
area,

Different types of specific enterprise based farming systems
identificd 1n the study area are shown in Tahle 3.3.1. 1t is evident from the Tahle
that there were five major types of specific enterprise based farming systems in

three size group of farms, viz., crop based, dairy based, pig based, poultry based
and fish based.

Keeping in view the objectives of the study, it was decided that thosc
specific enterprise based farming systems which were followed by minimum 10 per
cent of the sampled farm families will be included in the present study. On the
basis of this condition, only crop based farming system was selkected for the study
and other types were ommited from the preview of the study. When this condition
was applicd, only crop based farming system conformed to the criterion which was
followed by 92.45 per cent of the sampled farm famiiies. The percentages of farm
families adopting other enterprise based farming systems were less than 10 per
cent, the figures being 3.11, 2.22, 1.33 and 0.89 per cent for pig based, dairy hased,
fish based and pouitry based farming systems respectively (Table 3.31}. Hence,
only those farm families which practised crop based farming system were retained
for the study. The number of such farm familics was 208, Other farm familics were

omited from the perview of the study Thus, out of 225 sampled farm families, 17
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were left out from the study and subsequent analysis was dose for 208 farm

families.
3.4 Selection of variables and their measurement

After review of relevant literature available to the investigaror and
consulting a few exlension scientists and economists of Assam Agricultural
University, Jorhat, the following wvariables were selected for the study. The
conceptual definitions and details of the procedures followed for measurement of
the variables are described in the sub sections to follow. The list of selected

variables apd their empirical measures is presented in Table 3.4.].

3.4.A Dependent variables
3.4.A.1 Level of technology adoption

The present study was concermed with improved farm practices
recommended by the extension agency for crop, livestock, and fish production in

the study area.

In order to obtain a valid measurement of the level of adoption of

technologies the following procedure was followed.

After consuiting Package of Practices for crops (Rabd, Kharif and
Horticultural) and livestock production a checklist of 19 recommended
technolopies were prepared. In the first step, farmers were provided with the
checklist asking them to identify the technologies adopted by them on their farms.
Then the percentage of farmers adopting each of those technologies were
determined. In the next step, those technologies which were adopted by less than 10
per cent or more than 90 per cent of farmers were eliminated from the list. By
following this procedure, three recommended agricultural techoologies, namely
HY'V seeds,, chemical fertilizers and plant protection chemicals were selected for

inciusion in the scale for measuring Jeve! of adoption.

The level of adoption of the three selected agricultural technologies
were maasured by using a ratio scale developed by Sangle (1984). The concept of
level of adoption of technology here comprises three dimensions : (i) number of

technologies, {ii) potential area available for use of technology on the farm and {iii)



Table 3.4.1 Variables selected for the study and their measurement

SL  Selectad variables Empirical measures
No.
A. Dependent variables
1. Level of technology adoption Scale developed by Sangle (1984}
2, Level of prodectivity Sructored schedule
R Independent variables
a. Agro-Economic variables :
Size of operational land holding  Strucmered schedule

hod o b o—

1
I

12

13.
i4,
15.
16.
\7.

13.

19.

20,

— oo ot o~

Farm mechanization
Cropping inkensity
Degree of commercialization

Extent of utilization of family
labour

Availability of working capilal

Farm mechanization index developed by Samanta (1977)
Stractared schedule

Formula developed by Singh (1966}

Structured schedule

Structured schedule

Setio-personal and psychological variables .

Ape

Education level
Family type

Family size

Social participation

Innovation proneness
Economic motivation

Scientific orientation

Risk orientation

Level of aspiration

{Onentation towerds competition

Management otentation

Altitude towards improved farm
practices

Knowledge level on agricultural
technology

Structured schedule
SES scale-Rural developed by Trivedi and Pareck (1964)
Structured schedule
Structured schedule

Social Participation Scale developed by Trived: and
Parcek. (1964}

[nnovation proneness scale developed by Moulik (1965)
Economic Motivation Scale developed by Supe (1969)
Scientific Orientalion Scale developed by Supe (1969)
Risk Orientation Scale developed by Supe (1969)
Aspiration rating scale developed by Muthayya (1977
Oriemation wnwerds Competition Scale developed by
Singh {1981) '

Management Orientation Seale developed by Samanta
(1977}

Attitude scale developed by Sangle {1984)

Standardized knowledge test developed by Das (1991)

¢. Extension-communication variables :
21 Degree of information exposure  Procedure suggested by Sangle (1984}
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actual area on which technology has been used. This concept, thus, refers to acrual
use of all the trhree selected agricultural technologies which is expressed as
percentage of the total available potential. The level of adoplion of the three
selected lechnologies were measured in relation 1o seven selected crops , namely
sali {winter rice), ahu rice {autumn rice), bare rice (summer rice), wheat, mustard,
potatc and pea. The procedure of data coliection and transforming them

intoadoption scores is dascribed 1 the following paragraphs.

The respondent was asked to state the crops grown during the last
agricultural year {19%7-98) and the area under each crop. These arcas were taken as
the potential for using a selected agriculiural technology in relation to crops grown.
Then the respondent was further asked to state in how much area he had actually
nsed a selected agricuﬁltura] technology out of the total potential area under each
crop. The actual area under a selected technology was expressed as percentage of
the total available potential area for all the selected crops. These rcaponses were

quantified by assigning scores as follows.

Percentage of actual area under Score
a selected technology

- Upto 10 per cent |
Upto 20 per cent 2
Upte 30 per cent 3
Upto 40 per cent 9
pte 50 per cent 5
Upto 60 per cent 6
Upto 70 per cent 7
Upto 20 per cent 8
Upto 90 per cent 9
Upto 100 per cent 10

For insiance, if a farmer has 10 ha area under a particular crop, his

petential for adopting particular technelogy is 10 ha. If he utilized the technology
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on only 2 ha then his level of adoption is only 20 per cent and thus he gets a scote
of 2. Accordingly, for all the selecled crops, the technology adoption scores were
calculated. Finally, the technology adoption score obtained by the respondent was
expressed as percentage of the total potential scores in respact of each selected
agricultural lechnology. In order to obtain the overall pattern of the adoption of all
the three selected technologies, the technology adoption scores of the three selected
technologies were summed up and the mean adoption score was caleulated which

was expressed as percentage of the total potential for adopting these technolofies.

Based on the mean (X) and standard deviation (s.d.) of the obtained

technology adoption scores, respondents were classified into Lhree categories as

follows.
Category Score range
Low level of technology adoption Upto X - 1 s.d.
Medivm level of technology adoption X-sdtoX+1s.d
High level of lechnology adoption Above X + 1 5.d.

3.4.A.2 Level of produclivity

Usually, productivity refers to the amount of output per unit of input,
expressed In physical or valve terms. The time span may refer to a year or to the
length of a production cycle. The seasonal productivity of an enterprise in physical
ierms refers to the gross prodoction {in kg or tons, etc.) per unit of land {ha or
acre), per unit of labour (man day} or unit of capital in one particular season. Land
productivity, for instance, could be in terms of kg per ha, per season. In value
terms, productivity 15 defined as the gross valoe of production {in local currency)

per unit of land, labour or capital. However, productivities are usually defined in
value terms {FAO, 1993).

In farm economic studies, several parbia)l measures of productivity are
used for examining the performance of productivity at farm level. In partial
measures of productivity, the output or net income is cxpressed per unit of single

input, such as land, labour or capital. Hence, physical out put or valee out put per
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onit of input and similar other measures may be used for estimating productivity at
farm level (Saikia, 1996).

In the present study, the tolal gross margin over variable costs per
annum was considered as partial measure of productivity of a farming sys[ermﬁ.
The gross margin over variable cost was delined as the difference between the
gross value of production of aﬁ farm activity and the variable costs incurred in the
activity. The procedure for eslimating the total gross margin over variable costs has

been described in the following paragraphs.

The gross value of production for each farm activity in a year weie
computed by multiplying the total quantity of output (main product plus by-
product) of the aclivity by their respective farm harvest prices. To compute the
gross margin over variable costs for crop activity, the expenses on seeds, costs of
manures and feritlizers, plant proteciion chemicals, cost of hired human labour and
buliock labour, cost of hired machinery and imputed intercst on working capital
were deducted from the gross value of production per unit of the activity. Imputed
‘interest on working capital was calculated by dividing the sum of all variable costs
{except inputed interest) by two and muitiplying it with the prevalent interest rate
| R Shbﬂ: teIm capital (@ 12% per annum). The logic behind was that the farmers
;muld, in theory, have set aside his money to earn interest instead of buying inputs

| for production.

In case of milch animal, gross value of production was computed by
muliiplying the quantity of milk produced by prevailing market prices of milk.

V¥alue of cowdung was also added to gross value. Gross value of poultry and

ckery was derieved from the szle proceed of eggs and culled birds. In case of
ats and pigs, the gross value of production was obtained from the sale value of
imals. For fish, the sale proceed was added. Gross margin over variable costs for
livestock activities was caleulated by deducting ihe expenses on medicine, cosis
livestock and fish feed, costs eof hired casual labour and impuled interest on

orking capital from respective gross valuc of production.

In case of products for which informalion on farm harvest prices was

t available, the average output prices received by the farmers at the farm gate or
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market were taken into consideration. For inputs, the prices paid by the farmers

were taken into account.

For valuation of by-prodicts which were not marketable or not
marketed, the concepl of opportunity cost was used. The opporunity cost refers to
the cost to replace the by-product by another product of equal use that has market
walue. The valee of hired human and bullock labour was determined by using the

average wage rate prevalent in the study area.

Finally the gross margin of all activities expressed in rupee term were
summed up to get the total gross margin over variable costs for a respondent’s
farm. For correlation analysis, a score of 1 was assigned per thousand rupees of a

respondent’s total gross margin over varlable costs.

Based on mecan (X} and standard deviation (s.d.) of the obtained

scores, respondents were classified into three categories as shown below.

Category Score range

Low productivity level Upto X - 1 s.d.
Medium productivity level x-1sdtox+1sd
High productivity level Above X + | s.4.

).4.B Independent variables

All ogether 21 independem variables were selecied for the study. Of
these, € variables were classificd as agro-economic, 14 variables as socio-personal
and psychological and 1 variable as extension-communpication. These are shown in
the Table 3.4.1. The conceptual definitions and procedure followed for

measurement of each of these vartables are described hereunder.
3.4.B.1 Size of operational land holding

It refers to the land arca opcrated by a farmer for cultivation
expressed in hectare. Size of operational land hoiding in the present study includes
the total of the owned cultivable land plus cultivable land leased in minus

cultivable land leased out. It can be expressed as follows.
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Size of operational land helding = (owned cultivable land + culuvable land leased

in } - cultivable land leased out (in ha)

The data on size of operational land holding was collected in ierms of

‘bigha’ (1 bigha = 0.13 ha) which were then converted 1o hectare.

The size of operational land holding expressed in hectare was taken

as respondent’s score for correlational analysis.

In this study, the land area operated by a rcspondent for cultivation
was taken as a measure of his farm size. Thus, on the basis of their size of
aperational land helding, farmers were categotized into three farm size gioups as

shown below,

Catcpory Range

Marginal Below 1.00 ha
Small 1.0 ha to 2.00 ha
Medinm 2.0]1 ha to 4,00 ha

3.4.B.2 Farm mechanization

Farm mechanization has been defined as the wse of labour saving
(human and animal), time saving and efficient working devices for farm operations

and was measured by Farm Mechanization Index developed by Samanta (1977).

For calculating farm mechanization index, the nurnber of years cach
farm, machine/implements used by the farmer was multiplied by its weightage and
was added up for all the farm machines/implements the farmer had uscd. The total

score indicated the level of farmn mechanization of the particular farmer,

Based on the mean (X) and standard deviation {s.d.) of the ohtained

scores, respondents were categorized as follows.,

Calegory Sgore range
Low farm mechnization Upto x - 1 s.d.
Medinm fatm mechanization A-1sdwox+]sd

High farm mechanization Above X + 1 s.d.
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F.B.J Cropping intensity

! Cropping intensity refers to the preportion of acreage annually put

mnder diffcrent crops to the total cropped area, expressed in percentage. The

Eropping intensity was calculated using the following formula :
Total annual cropped area {ha)
Cropping intensity = ———---ommmmmmmmm »x 100
Size of holding (ha)

The actual cropping intenticity was taken as respondent’s score for
analvsis Based on the mean (x) and standard deviation (s.d.} of the obtained

cropping intensity scores, tespondents were prouped inlo three categories as

follows :
alepor Sc¢ore range
Low croppping intensity Upto X - 1 s.d.
Medium cropping intensity x-1sd tox+1sd.
High cropping intensity Above X + 1 s.d.

1.4.B.4. Depree of commercialization

Operationally, ithe degree of commercialization refers only to the

fraction of the farm produce sold during the year (Singh, 1966).

In this study, the degree of commercialization was measured with the
belp of the following formula developed by Singh (1966} ¢
Yalue of farm produce sold annually

Degree of commercialization = x 100
Gross value of all production on the farm in that year

The values of the produce were calculated on the basis of prevelent
rates of agricultural produce at the time of data collection. The actual degree of
commercialization was taken as respondents score for analysis.Based on mean (X)
and standard deviation (s.d.)of the obtained degree of commercialization scores,

respondents were categorised into three groups as follows :
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Category Score rappe

Low degree of commercialization Upto X - l e
Medium degtee of commercialization X-1s5d wx+1sd
High degree of commercialization Above X+ 1sd

1.4.B.5 Exient of ulilization family lahour

1t refers to the proportion of total homan labour utilizatied for farm

activities to the total human labour available in a respondent’s family.

Total labour availability in cach farm family was calculated for a year
in terms of adult mandays of eight hours based on the ratio of 1:0.75:0.50 kar man,
woman and child respectively. While estimating the labour availability, the mumber
of days of no work due to religious festivals, social needs, leisure, odd days doring
which farm operations were suspended, children school days, ilness and other
purposes as reponed by respondents were deducted from total number of calender
days in the year. Thereafter, the extent of utilization of family labour of each farm
family was calculated by using the following formula :

Total human labour available in mandays

Extent of utilization ofFamily labour = x 100
Total human labour utilized in mandays

On the basis of mean (X) and standard deviation (s.d.) of the obtained

scores, respondents were grouped into three calegories as follows :

ate SCOre range
Low utilization Upto x- 1 s.d.
Medium utilization X-1sdtox+1s.d
High utilization Above x + 1 s.d.

3.4.B.6 Working capital availability

The working capital is meant to meet the expenses on day to day crop
production and livestock rearing in terms of both cash and kind. The total working
capital availabile in each farm family was estimated for different seasons which

were added uwp o get the working capital available for a yaer. Since the direct



estimatation of capital availabilty was not possible due Lo lack of meoomds with the
farmers, so the availability of capital at the farm level was estimased s the variabie
expenses incurred during different seasons. The following items weme considered

while caiculaling the working capital.

i. Value of seeds {both farm produced and purchased)
il. Cost of manures (both farm produced and purchased}
iii. Cost of fertilizers
tes
iv. Cost of plant protection chemicals and mcdicin%tlivcsmcks
Y. Purchase of livestock feeds
vi. Charges on hired human labour

vii.  Charges on hired bullock labour
viii. Charges on hired machine
ix. Emputed interest on working capital (@ 12.00% per anum).

For correlational analysis a score of |1 was given per thousand rupees

af warking capital of a respondent.

On the basis of mean (X) and standard deviation (5.d.) of obueined

scores, respondents were classified into three categories as follows :

Category score =

Low working capital availability Upto x - | s.d.
Mediom working capital availability X-1sd 10X+ 1s4d.
High working capital availability Above X + 1 s.d.

34.B.7 Age

i Age refers to the chronological age of 4 respondent at the time of

anierview rounded off to the nearest year.

Wumber of completed years was taken as the respondent’s scoree on

variable. On the basis of their age, respondents were categorized as follows :



Category Range

Young 18-33 years
Middle aged 36-50 vears

0Ol 51 years and above

3.4.B.8 Education level

It refers to the fonmal education received by the respondents.
Respondentis were categorised on (he basis of the Socio-Economic Sistns Scale
(Rural} of Trived: and Pareek {1964). Scores were assigned in ascending ordes of
education received as shown below |

Category Seor
Thirerage D
Can read only 1
Can read and write/Primary level 2
Middle school level (Upto 7° class) 3

. High school level (Upta 107 class) 4

Higher secondary/PU level (Upto 12% class) 3§

Graduate/Diplomsa o1 above &
3.4.B.9 Family type

1t refers 10 whether there is single or joint family in the respondent’s
family. A family was considered as single when it consisted of husband, wife and
uamarried children. A joint family consisted of other blood-relations also. To
guantity che family type, the scoring system develaped by Trivedi and Pareck

{i964) in their Socio-Economic Status Scale (Rural) was used which is given
below :

Famify type Scoge
Single i

Joint 2
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3.4.B.10 Family size

It refers to the number of members present in lbe individual
respondent’s family. A family consisting vpto 5 members was regarded as small
family and a family with more than 5 members a large size family. To quantify the

family size, actual number of members in the family was taken into consideration.
3.4.B.11 Social pariicipation

Social participation refers to the voluntary sharing in person to person
and gproup to group relwtionship beyond the immediate household {Hay, 19315 Tt
shows the degree to which the respondents arc involved in formal organizations as
members or office-bearers. The scale developed by Trivedi and Pareek (1964) was
used for measuring the social participation of the respondents and ihe scores were

assigned as follows :

Items Score
i. No membership H
ii. Member of one organization 1
-11i. Member of more than one organization 2
iv, Office bearers 3

3.4.B.12 Innovation proneness

it was conceptualized as the degree of individval’s interest in and a
desire to seek changes in farming technigues and to introduce such changes into
their own operations, when practical and {easible {(Moulik, 1965}, This variable was
measurced with the help of self-rating scale developed by Moulik {1965) with slight
modification 1n the scoring procedure. The scale comprised of three groups of
stalements each having three gtatements. Statements 1,2 and 3 were given 3, 2 and
I score respectively, in each group. The respondent was asked to respond to only
one statement out of the three in each group and state which was most like his
thinking. The total score obtained on the scale indicated the respondent’s degree of

imnovation proneness. The total score on the scale had a theoretical range of 3 to 9.
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On the basis of mean (x} and standard deviations (s.d.) of obrained,

scores respondents were classified into three categories as fallows -

Category 8 range

Low irnpvation proneness Upto X - 1 s.d.
Medium ipnovation proneness X - 1 s.d.to X + I s.d.
High innovation proneness Above X + ! 5.4,

3.4.B.13 Economic molivation

It was defined as the occupational success in terms of profit

maximization and the relative value an individual piaces on economic ends (Supe,

1969). The scale consisted of five statements in positive direction and one

statement in negative direction spread over five response categories. Scoring

procedure for positive statements was as follows :

Eespon Score
" Strongly agree 7
Agres 3
Undecided 4
Disagree 3

Strongly disagree |

Reverge of the wbove scoring Was vwsed in computation of statement in

pegative direction. The total sores on the scale had a theorctical range of 6 to 42,

-EBach individual respondent was located in the scale by his total score.

On the basis of mean (X) and standard deviation {(s.d.) of the scores

‘obtained, respondents were classified into three categories as follows
i

Category score =
Low econormic motivation Uptox - 1 5.4.
Medinm economic motivation x-lsdtoX +1s.d

High economic motivation Above X + 1 s.d.



B.4.B.14 Scientiflic orienlalion

Scientific orientation was defined as the degree to which a farmer is
vriented towards scienfific techniques and thinking 1n his outlook (Supe, 1969}, It
was measured by wsing the scientific orientation scale developed by Supe (1969).
The scale consisted of 5 statementis in positive direction and one statement in
negative direction spread over five response categories. Scoring procedure for

positive statements was as follows :

Response Score
Strongly agree 7
Agree 5
Undecided 4
Disagree 3
Strongly disagree 1

Reverse of the above scoring procedure was followed in computation
of the negalive statement. Each individual respondent was located in the scale by

his total score. The total scores on the scale theoretically ranged from 6 to 42.

On the basis of mean (X} and standard deviation {s.d.) of the scores

obtained, respondents were classified inlo three categories as shown below :

Category Score range

Low scientific orientation Upto x - 1 s.d.
Medium scientific orientation x-1sdtox+1sd
High scientific oricntation Above X+ 1 s.d.

3.4.B.15 Risk orientation

It refers to the degree to which a farmer i$ oriented towards risk and
unccnainty and had a courage to face the problems in farming. It was measured by
using the scale developed by Supe {1969). The scale consisted of six siatements of

which five statements were in positive dircction and one statement in negative



direction sprcad over five response

statements was as follows @
Besponse
Strongly agree
Apree
Undecided
Dhsagree

Strongly disagree
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categories. Scoring procedure for positive

Score

|

Reverse of the above scoring procedure was followed in computation

of the negative statement. Each individual respondent was located in the scale by

his total score. The total score on the scale theoretically ranged from 6 to 42.

Based on the mean (X) and standard deviation (s.d.) of the scores

oblained, respondents were classified into three categories as shown below :

Category

Low risk orientation
Medium risk orientation
High risk orientation

1.4.B.16 Level of aspiration

SCOIE range
Uptox - 1 s.d.
x-1lsdtox+1sd.

Above X + 1 s.d.

An aspiration usually refers to a person’s or a group of person’s

orientation towards a goal (Hatler, 1968). Goals can vary in kind and are usually

described with reference to a particular sccial status or attributes. High and low

level of aspiration were used to indicate relative level of goal specification

(Muthayya, 1971). In this study, the level of aspiration was measured by using the

aspiration-ratings for the present and the future developed by Muthayya (1971)

with slight modification. The scale consisted of 11 items {statements) with 5 point

responsc categories, indicating low to high levels of aspirations, which were

assigned scores of 0, 1, 2, 3 and 4. The aspiration-rating of an individual
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pondent was done by his total score in the scale. The total scores on the scale

a theoretical range of O to 44,

Based on the mean (X) and standard deviation (s.d.) of the obtained

ecores, respondents were classified into threc categories as shown below :

Calepory Score range

Low level of aspiration Upto X - | s.d.
Medium level of aspiration X-lsdwX+]sd
High level of aspiration Above X + | s.d.

3.4.B.17 Orientation towards competition

Orientation towards competition was defined as the degree to which a
farmer is oriented (o place himself in a competitive situation in relation o other
farmers for projecting his excellence in farming. It was measured by using the scale
developed by Singh (1981). The scale consisted of & statcments. Of these, four
statements indicated positive oriemiation and the remaining two statements
indicated negative orientation. Each statement was provided with 4 point response
categories. The 4-points in the continuum were strongly agree, agree, disagree and
strongly disagree with weights 4, 3, 2 and 1 respectively for the positive statemenis
and weights 1, 2, 3 and 4 respectively for the negative stalements. Each individual
respondent was located in the scale by his total score. The total score on the scale

bad a theoretical range of 6 fo 24.

Based on the mean (X} and standard deviation (5. d.) of the obtained

scores, respondents were classified into three categories as follows.

Category Score range
Low orientation towards compeiition Upto X - 1 s.d.
Medium orientation towards competition X-1sd.toX+1s.d.

High orientation lowards competition Above X + | s.d.
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3.4.B.18 Management orientation

d Management orientation has been defined as the degree tp ﬁ#ﬁich a
Marmer is oriented towards scientific farm management comprising planning,
broduction and marketing functions of his farm. It was measured by using the
gnanagement orieniation scale developed by Samania {(1977). The scale had throo
gomponents, Viz., planning orientation, production orientation and marketing
inrientatiun with 6 statements under each component. The statements with serial
mumbers (i), (iii), and {vi) related to planning, (i), (iii), (iv) and (v) related o
Fnduction and {ii), (11} and {vi} rclated 1o marketing indicated positive orientation,
}'Ilhilc the remaining statements indicatcd negative orientation. Each statement was
provided with 4 point response categories. The positive statements were given
iscores for strongly agree-4, agree-3, disagree-2 and strongly disagree-1. Scoring
;Ifaﬂ reversed for the negative statements. The theoretical range of scores on the
P‘,a.lc was from 18 to 72. The managemecnt orientation score of an individual

!It.spnndcnl way the sum of scores for all the stztements in the scale.

Based on the mean (X) and standard deviation 5. d.) of the obtained

'scores, respondents were c¢lassified into three catepories as shown below :

Category SCQTE TROFe
Low management crientation Upto X - 1 s.d.
3
Medium management orientation X-1sdtoX+1sd.
High management orientation Above X + 1 s.d.

.B.19 Attitede towards improved farm practices

Attitude was defined by Thurstone (1946) as the degree of positive or

. gative affect associated with some psychelogical objecis. The auttitude of the
mers towards improved farm practices was measurad with the help of attitude
ale developed by Sangle (1984). The scale consisted of seven stalcmenls
dicating attitude towards improved farm practices. The farmers’ responses were

orded on a 3-poinl continuum as agree, undecided and disagree. These responses
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were assigned weightage of 2, 1 and O respectively. The total scores obtained by the
respondent on the scale indicated his degree of positive or negative affect
associated with the use of improved [arm praciices. The total scores of the scale

had a range from 0 o 14.

Based on the mean (X} and standard deviation (s. d.) of the obtained

attitude scores, respondents were classified into three attitude categories as follows:

Cateporty Score range

Less favourable Upto X - 1 s.d.
Moderately favourable X-1sdtwX+1sd
Highly favourable Above X + | s.d.

3.4.8B.2(t Knowledge level on agricultnral technology

Agricultural knowledge was delincd by Haverkort (1988) as the set of
concepts, meanings and skills developed over time by individuals or groups through
the processing of information. In the present study knowledge was conceptualized
as those behaviour and test siluations which emphasized the remembering either by
recognition or by recall of ideas, material or phenomena {Bloom, 1936}. The lavel
of respondent’s knowledge on agricultural technology was measured by using the
knowledge test developed by Das (1991). The test consisted of 38 items (questions)
relating to the major crops grown in the area of the study. The knowledge level of
the respondents on agricultural technology was indicated by the total scores
received by therﬁ on the test. The answer for the gquestions in the knowledge test
were in dichotomous categones. In computing the knowledge scores of the
respondents, correct answer Lo a guestion was given 1 score and the incorrect

answer was given 4 score. The total scores on the test had a theoretical range of O
to 38.

Taking into consideration the mean (X) and standard devialion (s.d.}
of the knowledge scores obtained by the respondents, they were c¢lassified into

threz categories as follows,
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Calgpory Score range

Low level of knowledge Upto X - 1 s.d.
Medium level of knowledge X-1sdtwoX+1sd
High level of knowledge Above X + 1 s.d.

F.d.B.Zl Degree of information exposure

! It refers to the degree to which a respondent utilized various sources
for getting information relating to farming. The procedure sugpested by Sangle

(1984) was followed for measuring the degree of information exposure of the

farmers.

All together 11 sources of information were considered in the sudy
which were categorized as personal cosmopolite, personal localite and mass media
sources. These were relevant for the study area and were finalised after discussion

with the change agents and pre-testing of the schedule.

To measure the degree of information exposure, each respondent was
first asked to slale various sources which he utilized for getting information on
improved farm practices. Then the respondent was further asked to indicate on a 3-
point continuum as to how often he got information about improved farm practices
from each of the sources indicated by him at the first step. The scoring procedures

was as follows ;

alcpory SCOTE [RNEE

Often 2
Sometimes 1
Never {

The score for an individual respondent was obtained by adding the
scores over different sources. This total score indicated the respondent’s degree of

information exposure. The range of scores was from 0 to 22,
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On the basis of mean (X) and standard deviation (s.d.) of the scores

ebtained by the respondents, they were categorized as high, mediuvm and low users

‘of information soutces as follows :

Category Score range

Low information exposure Upto X - 1 s.d.
Medium information exposure X-1sd woX+1sd
High information exposure Above X + | s.d.

34.C Farmers’ perceptions of factors hindering adoption of improved

agricultural technology

The respondents were asked throvgh an open question 10 mention
three imporiant factors which, in their opinion, were the major obstacle to adoption
of improved agricultural technology in their farms. They were further asked to rank
these factors according to their degree of imporiance. The factors ranked first,
second and third were assigned weight (scores) 3, 2 and 1 respectively. the total
rank score for each factor was obtained by multiplying the frequency the factors
was ranked [irst, second or third by the farmers with the respective weightape and
adding them up. The factors were then arranged on the basis of their total rank
score and finally ranked. However, only those factors which were mentioned by at
least 20 per cent of the respondents in each category were considered as major
factors hindering their adoption of technology and wete incorporated in the
findings. The factors which were mentioned by less than 20 per cent of the
respondents in each category were left out from the analysis and hence not
incorporated in the findings. The total rank score and rank order of each major

factor was computed separately [or the marginal, small and medium farmers.
3.5 TOOLS AND TECHNIQUES OF DATA COLLECTION
3.5.1 Tools of dala collection

The major tool used for collection of primary data in the study was a

structnral schedule as given in Appendix 1. The schedule consisted of threc parts.



64 -

The Pant 1 of the schedule was designed to collect data on farm caterprises,
selected  agro-economic,  socio-personal, psychological and  exwmsion-
communication characteristics and farmers® level of produclivity. Pant II of the
schedule was structursd to measure the level of adoption of technology by the
respondents. Part I of the schedule was structured 10 collect information regarding
farmers’ perceptions of factors hindering adoption of improved technelogy i their

farms.
3.5.2 Pre lesting of the schedule

The schedule prepared for the present investigation was preiesied in a
nen sampled area of Barpeta District. For pre-testing a group of 30 farmers were
interviewed. Cn the basis of information obtained through pre-testing, necessary
modifications were made in the body of the interview schedule so as to make it

more convenient.
A.5.3 Technique of data collection

The primary data in the present study were collected directly fmom the
farmers with the help of the structured schedule, through personal ioterview
method. Only the functional heads of the household were taken as respondents of
the study.

The interview schednle was taken to each of the respondents by the
investigator. After establishing rapport, questions contained in the schedule were
explained to each respondent and the responses received were recorded by the
investigator. Every cffort was made to clarify the qnestions by repetition in local
language 10 pget an objective and corrcet response. All the interviews were
conducted at the respondents’ place of residence. Thus, the interview situation in
almost all the cases were similar all the data collected from the sampled farmers

pertain to the agricultural year 1997-98.

The secondary data were collected from the records of Subdivisional
Agricultural Offices, Palhsala and Guwahati and Regional Agricultural Research

Station, Gossaigaon.
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3.6 Formulation of hypotheses

Two sets of hypotheses were formulated for testing which are
mentioned below. The hypotheses presenied here are the verbal statements of null
bypotheses zlonp wiih their alternative forms. The verbal statements are presented
in the form of null hypotheses (H ) and the statistical versions are given both it null

and alternative form(H ).

Hypothesis 1 : The selected agro-economic, socio-personal and psychological and

exlension-communication variables have no significant relationship with the level

| of adoption of selecled agricultural technology by farmers in different size groups

of farms.

Hg : rj=0
Hy : =0
where, rj = Coefficients of correlalion between selected independent variableg

and level of adopiion of selected agricultural technolegy by

farmers.

i=1,2, .0

n = Number of selected independent variables

Hypothesis 2 : The selected agro-economic, socio-personal and psychological and
extension-communication variables have no significant relationship with the level

of productivity of farmers in different size groups of farms,

Hy : ri=0
Hi : rj=z0
where, rj = Coefficients of correlation berween selecled independent variahles

and level of productivity of fammers.

i:l,E,...n

n = Number of selecied independent variables



66

J.7 Statistical analysis and interpretation of data

Various descriptive and infcrential statistical merthnds were used to
analyse the data in the present study. The statistical techniques and tests used are

listed hereunder.

f—

. Percentages
2. Mean scores

3. Standard deviations

Ja

. Co-afficient of variation
5. Zerc-order correlation of coefficients

6. Linear multiple regression apalysis

=]

. Path analysis

The analytical relevance of some of the important statistical technigues

are described below.

J.7.1 Co-efficient of variation {C.V.)

This index was used to find out the relative variability or dispersion of a
given set of scores. The C. V. of a given distribution was worked out as follows

{Garrect, 19793,

5.D.

Co-efficicot of variation (C.V,) = -—- x 100

X

Where, 5.0 = staodayd deviation

X = mean of the distribution
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P.‘T.Z Zere-order correlation of coeflicients
To find out the relationship between two given vatiables, the Pearson
duct-Meomenat correlation co-efficient {zero-order) was worked out by using the
Nowing formula (Welkowitz er af., 1982),
Exy - Ex. Iy

3]

. =-— .

¥
n n

Where, r,, = Correlation co-eflicient between x and y variables
= Original seores in variable
= Original scores in variable v

“Summation of"

o pd o M
il

= Total number of pairs of observations

3.7.3 Muitiple repression analysis :

The technigue of multiple regression analysis was used to determine the
contributory effects of the selecred independent variables in predicting the variation
in the dependeat variables. Only those variable which were significantly correlated
with the dependent variables were selected for multiple regression analysis. The
analysis was done with the help of electr.ﬂnic c¢ompuier empioving rhe foilowing

linear regression equation (Vaus, 1988},

Y=a+bx +bx, +. i +D X

where,
Y = Dependent variable

a = consiant

1

X K2 o X independent vaciables
by, by ... b, = regression coefficient for respective independent variables

n = Number of independent variables fitted into regression equation

The predicicd power of the multiple repression analysis was evaluated

with the help of the co-efficient of multiple determination {R2}.
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The indepcndent variables have their own units of measurement which

i do not permit a comparison of the partial regression values. To facilitate comparison,
| the partial regression values were converted to standard partial regression values
| which were free from the units of measurement. This standardisation was done by
multiplying the partial regression (b} values by the ratio of the standard deviation
- in the independent variable to the standard deviation in the dependent variable (Pine,

19777,

' 374 tetesis

i. In order to test the significance of obzerved correlation co-efficients, the

Fisher's ‘t’ ratio was found out by using the followinmg formula {Guilford

and Fruchter, 1978).

rx./n-2
| T —
v 1-r2 with (n - 2} d.f
Where, r = observed correlation co-efficient
n = Number of observation
d.f. = Degrees of freedom

ii. The significance of partial regression co-efficients (b) was tested with the help

of the ‘t” values. The following formula (Chandel, 1964) was usad.

bi
= —
S.E.(b)) with (N - Kj d.f
Where, b, = Regression co-efficients for respective independent
variables
i = 1,2, e K

K = Number of independent variables
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S.E. (b;) = Standard error of b;
M =Mumber of observations

The calculated values of 't" were compared with table value of 't' at

0.05 and 0.0} level of probability.

3.7.8 Path analysis

Path analysis is a technique that aims at determining the direct and
indirect effects among number of variables and thereby helps to give a quantitative
interpretation 1o the tnterrelationships within a known or an assumed causal systems
lhat exists in some specific population. The basic theorem of path analysis states
that the zero order correlation between any two variables is equal to the sum of the
products of the paths and correlations between all the variables in the system. In
this technigue the direet and indirect effects are measured by a quantity {standardised
parial regression) called the path coefficient. A .path coefficient is an absolute
number without any physical unit, whatcver the actval units of measurement for the
variabies. 1t indicates the extent to which the variance in a dependent variable is
determined by the variance of the independent variabie. It also has direction (Li,

1958: Pine, 1977).

The objective of doing path analysis in the present study was to get 2
clear picture of the direct and indirect effects of selected independent variables on
the dependent variable. Only those independent vatiables whose partial regression
values were sighificant in (he multiple regression analysis were included in the
path analysis, Variabies through which substantial indirect effects were channeled
were also found out. The path analysis was done with the help of electronic computer

following the procedure suggested by Singh and Choudhary (19835).
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Chapter IV

FINDINGS AND DISCUSSION

The findings of the study and relevant discussions thereon are presented in

this chapter under Lhe foliowing heads :

4.1
4.2

4,3

44
4.5
4.6
47
4.8
49
4.10

4.11

Charactenistics of the respendents
Enterprise mix in selected farming systems across different size group of farms

Level of adoption of selected apricultural technologies across dilferent size group of

farms

Level of productivity across different size group of farms

Relaltonship of level of adoption with selecied independent variables

Relationship of level of productivity with selected independent variables
Contnbutory effects of selected independent variables on level of adoption
Contributory cffects of selecied independent variables on level of productivity
Direct and indirect effects of sclected independent variables on level of adoption
Direct and indirect effects of selecied independent variables on level of produclivity

Farmers’ perccptions of the factors hindering adoption of improved agricultural
technology

4.1 Characteristics of the respondents

A total of 21 characleristics of the respondents were considered in the

study. On each vanable, respondents were cateporized and therr frequency and

percentages were worked out. The mean and standard devialion were calculaled and

relative extent of homogeneity and heterogeneity among respondents with respect to each

varnable were examined with the help of co-efficient of variation,
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4.1.1 Size of operational land holding

Table 4.1.1 reveals that 47.12 per ceni of the respendents were marginal
farmers with an average land holding size of .61 ha. The percentage of small farmers was
31.25 per cent with an average land holding size of 1.53 ha. Only 21.63 per cent of Lhe
respondents were in medium farmer catepory with an average land holding size of 2.65 ha.
In the pooled sample, the respondents had an average land holding s.izr: of 1.34 ha which is
slightly lower than the average size of operalional land holding in the stale which is 1.37
ha The values of coefficient of varialion indicated that marginal farmers had telatively
more vanability as compared to the small and medium farmers with respect to their land
holding mize. The highest value of coeflicient of variation {56.72) was oblained in the
pooled sample of farmers indicating considerable heterogeneity amongst the farmer
respondernis with respect 1o Wiy size of operational Yand holding. The inter-caepory
differences in average size of operalional land holding were relatively higher, which were
0.92 ha between margingl and small farmers, 1.53 ha between small and medium farmers

and 2.04 ha between inarginal and medium farmers.
4.1.2 Farm mechanization

A perusal of the Table 4.1.2 reveals that majonity (60.20%) of the marginal
farmers were 1o low farm mechanization catepory followed by 39.80 per cent in the
medium farm mechanization catepory. No marginal farmers were found in high farm

mechanization category.

As regards small farmers, 49.23 per cent of them were n medivm farm
mechanization category followed by 47.69 per cent in low farm mechanization category.

Only 3.08 per cent of them were in high farm mechanization category.

In case of medium farmers, majonty of them (68.89%) were in inedium
farm mechanization category followed by 24.44 per cent in low farm mechanization
category. Only 6.67 per cent of them were in high farm nechanization category.

In the pooled example of farmers, 49.04 per cent of the respondents were in
medium farm mechanization category followed by 48.56 per cent in low farm
mechanization category. Only 2.40 per cent of the respondents were in high furm

inechanization catepory. The values of coefficients of varation revealed that there was



able 4.1.1 Distribution of respondents according to their sizc of operationzl land

holding
BLOrY Range Number (%) Average size of  Standard C.V.
'I holding in ha deviation
Marginal Upio 1.00 ha 98 0.61 Q.19 31.15
' (47.12)
Smiall 1.01-2.00 ha 63 1.53 . 0.24 15.569
{31.25)
Medium  2.01-4.00 ha 45 2.65 (.34 12.83
(21.63)
Total 208 1.34 0.76 56.72
(100.00)

* Figurcs within parentheses indicate perceniage

Table 4.1.2 Digtribution of respondents according to their farm mechanization

Catepory Score range Number of farmers
Marginat Smali Medum Tortal
{n = 98) (n =65) (n =45} (N = 208}
Low 0-1 59 31 11 101
{60.20) {(47.69) (24.44) {18.56)
Medium 2-3 39 32 31 162
{39.80) (49.23) {GB.89) (49.04)
Hieh 4-12 0 2 3 5
{-) (3.08) {6.67) (2.40)
Mean score .06 1.73 2.49 1.59
5.4. 1.03 1.56 2.0} 1.54

CV. 9717 20.17 80.72 96.86

* Tigures within parcniheses indicate percentape



72

‘high variability among the respondents in all the (arm size groups wilth respect to their
farm mechanization. Marginal larmers were relatively more heterogeneous (97.17) as

compared to small (%0.17) and medmm (%0.72) farmers with respect to iheir famm

mechanization.
4.1.3 Cropping intensity

Table 4.1.3 reveals that majonity of the margmal farmers (71.43%} were in
medium category of crepping miensity. Only a small poriion of them (17.35%) was in low
calegory of cropping intensity followed by 11.22 per cent in high category of cropping

intensity.

In case of small farmers, majority of the respondenis {69.24%) were In
medium catepory of coopplog mtensity. An egual percentage (15.38%) of them were in
low and high category of cropping intensity.

As regards medium farmers, majority of them (60.00%} were in medium
calegory of cropping intensity. The percentage of medium farmers 1o the high category of
cropping intensity was, however, lgher (22.22%) than their percenlage (17.78%) in the

low category of cropping intensity.

In the pooled sample of farmers, majority of them (68.27%) were in
medium category of cropping intensity followed by 16.83 per cent in low and 14.90 per
cent in high category of cropping mtensity.

The average cropping intensity of marginal farmers (143.31%) was higher
than the average cropping intensity of small (142.37%), medium (141.26%) and pooled
sample {142 61%) of farmers. Average cropping intensity was lowest (141.31%) in case of

mediam [armers.

The values of coefficients of vanalion indicated that respondents were

relatively homogeneous with respect to their cropping mtensity.
4.1.4 Degrec of Commercialization

A perusal of the Table 4.1.4 reveals that almost equal preportion of the
respondents had medium depree of commercialization, the figures being 67.35, 67.79,
67.22 per cent for marginal, small and medium farmers respectively. In case of marginal



Tabie 4.1.3 Distribution of respondents according to their cropping intensity

Category Range Number of farmers
Marginal Smail Medium Total
(n = 98) {n=65) (n=45) (N = 208)
Low Upto 115% 17 : 10 8 35
(1735 (1538 (17.78) {16,833
Medium 116-170% F0 45 27 142
(71.43) {69.24) {60.00) (68.27)
High Above 170% 1 1 10 3l
{11.22} {15.38) (22.22) {14.90)
Mean score 143.31 142,37 141.26 142.61
S.d. 26.41 27.01 2513 26492
C.V. 18.43 18.97 17.93 18.88
* Figures within parentheses indicate percentage
Table 4.1.4 Distribution of respondents according fo their degree of
commercialization
Caregory Score range Number of farmers
Marpinal Small Medium Tatal
n=98) in=6%) in=45} (N =208)
Low 0-30.00 18 13 B 39
{18.37) {(20.00) {17.78} (18.73)
Medium  30.01-60.00 T3 44 23 138
(67.35) (67.79) (67.22) (66.35)
High 60.01-100.00 14 ¥ 9 31
(14.28) {12.31) (20.00) (14.90)
Mean score 41.18 42.25 51.35 44 80
S.d. 16.21 15.07 1326 15.01
L 936 35.57 2582 33.50

* Figures within parentheses indicale percenlage



n

farmers, 1837 per cent bad low degree of commercialization followed by 1428 per ocul
with high degree of commercialization.

As regards small farmers, one-fifth (20.00%) of them were wyil I depres
of commercialization followed by 12.31 per cent with high degree of commercimlisgation.

In case of medium farmers, however, one-fifth (20.00%) wese wih high
degree of commercialization follewed by 17,78 per cent with low degree of
commercialization. The mean depree of commergialization scores wene less taam S0.00 per
cent for marginal (41.18%) and small {42.25%) farmers but more than 50.00 per cem for
medium farmers (51.35%). This indicales that more than 50.00 per cent of Lhe el eannyal
produce of medium farmers were sold in the market. The values of cocfficient of wariation
indicated that marginal (39.36) farmers were relatively more heterogeneous & campared
to small (35.57) and medium farmers (25.82) wilh respect to their degyes of
commercialization. However degree of homopeneity was more among the mediym
farmers.

4.1.5 Extent of utilization of family labour

The findings presented in Table 4.1.5 reveal that majorty of (he
respondenis  had medium exient of utilization of family labour in gl the casegories of
farmers. In case of marginal farmers, 70.41 per cent did medium utilization of (heir
available family labour followed by 17.35 per cent with high utilization and 12.24 per cent

with low utilization of thetr available family labour.

As regards small farmers, 67.69 per cent were found with inedium level of
utilizition of their available family labour followed by 18.46 per cent with high wiilization

and 13.85 per cent wilh low utilization of their available family labour.

In case of medium Farmers 71.11 per cent of them were found with medium
extent of utilization of their available family Iabour followed by 17.78 per cent with low
extent of utilization and 11.1]1 per cent wilh high extent of utilization of their available
Family labour.

In the pooled sample of farmers, 69.71 per cent of the respondents were

found with medium extent of utilization of their available family labour followed by 16.35



Table 4.1.5 Distribution of respondenis

according to their extent of utilization of

family labour
Catcgorny Score range Number of farmers
Marginal Small Medium Total
(n=98) {n=165) {n=45) (N = 208)
Low Upto 48.65 12 9 8 29
(12.24) {(13.85) (17.78) (13.94)
Medium  49.00-73.33 69 44 32 145
(70.41) (67.69) {71.11) (69.71)
High 73.34-100.00 17 12 5 34
(17.35) (18.46) (11.11) (16.35)
Mean scorc 59.21 61.69 64.18 61.16
sS.d. 14.01 15.14 15.65 12.17
CV. 23.66 24.54 24.24 16.90

* Figures wathin parentheses indicate percenlage

Table 4.1.6 Distribution of respondents according to their availability of working

capital
Calegory Range Number of farmers
Marginal Small Medium Total
{n—98) {n=65) (n=45) (N = 208)
Low Upto Rs. 1880.00 21 6 1 28
{21.43) (9.2%) (2.22) (13.46)
Medium Rs. 1881.00-3760.00 74 46 26 146
(75.51) {70.77} (57.78) {70.19}
High Above Rs. 3760.00 3 13 18 34
(3.06) {20.00} (40.00) (16.35)
Mean 1798.02 3462.65 4117.96 2820.35
S.d. 55128 862.63 143982 940.59
CV. 30.66 25.03 34.95

* Figures within pareniheses indicate percentage

33.35
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per cent with high utilization and 13.94 per cent with low utilization of their available
family labour.

The mean extent of utilizaton of family labour was highest by medium
farmers (64.18%) category followed by small {61.69%) and marginal (59.21%) Farmers
category.

The wvalues of coefficients of vanation indicated (hat all farmers were

relatively more homogeneous with respect Lo utilization of their avaitable family labour.

The findings indicated that a considerable portion of the available family
labour remaincd unutilized in all the categories of farmers, In case of marginal farmers,
sbout 40.79 per cent of their available family labour remained unutilized followed by
38.31 per cent in small farmers and 35.82 per cent in medium farmers.

.4.1 .6 Availability of working capital

A perusal of the Table 4.1.6 reveals that 7551 per cent of the marginal
farmers had a medium level of working capital availability in the range of Rs. 1881.00 o
Rs.3760.00 per annum, followed by 21.43 per cent with low level of working capital
availability i.c. Rs. 1880.00 per annum. QOuly 3.06 par cent of the marpingl farmers bad
high level of working capilal availablity i.e. Rs. 3760.00 per anoum,

In case of small farmers, 70.77 per cent had medium ievel of working
capital avatlability followed by 20.00 per cent with high and 9.23 per cent with low level
of working capital availability.

As repards mediom fanmers, 57.78 per cent respondents had medium level
of working capital availability. While 40.00 per cent had high level of working capial

availability. only 2.22 per cent were found with low leve]l of working capital availability.

The mean annual working capilal availability was highest in medium
farmers catepory (Rs. 4117.96) followed by small (Rs.3462.65) and marginal {Rs.1798.02)
farmere category. In the pooled sample of farmers the mean annual working capiial
availabilily was Rs. 2820.35
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The vaiues ¢f coefficients of variation indicated that medium farmers
(34.96) were rclatively more helerogeneous as compared to marpinal (30.66) and small
(25.031 [armers with respect to their availability of working capitl.

4.1.7 Age

Table 4.1.7 reveals that majority of the fammer respondents in all Lhe
catepories belonged te the middle age category the figures being 47.96, 58.46 and 46.67
per cent for margmal, small and medium farmers respectively. In case of marginal and
small farmers, a sizeable proportion of them were in young age calegory, i.e. 34.69 and
33.85 per cent respectively. In case of medium farmers, one third (33.33%) of them were
in old age catepory followed by one-fifih (20.00%) in the voung age calegory. In the
pooled sample of farmers, majonily of them (50.96%) were in middle age calegory
followed by 31.25 per cent in young age and 17.79 per cent in old age category.

The mean age values indicaled that on an average the farmer re&pnndeﬁts
belonged to middle age caiegory. The values of eoefficients of variation indicated that 1

farmer respondents were relalively homogeneous with respect 10 their age.
4.1.8 Education level

A perusal of the Table 4.1.8 reveals that majority (59.18%) of the marginal
farmer respondents were illiteratc meaning thereby they did not have any formal education
followed by 12.25 per cent with middle school level of education and 11.23 per cent with
primary level of education. Nine respondents {9.18%) were in can read only category
indicating limie exposure to formal education. Only 4.08 per cent of the marginal farmer
respondents were found with high schoal level of education followed by 3.06 per cent with
higher secondary level of education. A negligible 1.02 per cent of them had degree level of

education.

As mpards small farmers, majonty of them (52.31%) were Miterate
followed by 10.77 per cent with middle school level of education. The proportions of
amall farmet respondents with primary level and high school level educalion were equal,
the figre being 9.23 per cent. An equel percentage of them were in can read only
category. Only 6.15 per cent of them were found with higher secondary level of education,
followed by 3.08 per cent with degree level of education



Table 4.1.7 Distribution of respondents according to their age

Category Range Number of {armers
Marginal Small Medium
{n=198) (n=63) {n=45)
Young 18-35 years 34 22 o
(34.6%) (33.85) (20.00)
Middle aped  36-50 years 47 38 21
(47.96} {58 46} {16.67}
Old aged 53-70 vears 17 5 15
(17.8%) (7.69) (33.33)
Mean score 47.67 46.86 4895
S.d. 12.85 11.15 12.82
C.V. 26.96 23.79 26.19

k Figures within pareptheses indicate percentage

Tolal
(N = 208)

a3
{31.25)

106
(50.96)

37
(17.79)

47.70

[1.86

24.86




Tahle 4.1.8 Distrihution of respondents according to their level of education

Category Score Number of farmers
Marginal Smail Medium Total
(n="298) {n=65) {n=45) (N =208)
IMliterate 0 58 34 11 103
(59.18) {52.31) (24.44) {49.52)
Can read only 1 9 6 2 17
{9.18) {9.23) {4.44) (817}
Can read and write 2 il & 7 24
or prnming level {11.23) (9.23) {15.56) (11.54)
Middle school ievel 3 12 7 8 27
) {12.25) {10.77} (17.78} {12.98)
High school level 4 4 6 6 16
{4.08) {9.23} (13.33) (7.69)
Higher Secondary/ 5 3 4 7 14
PU level {3.06) (6.15) (15.56) (6.73)
Graduate/Diploma it 1 2 4 7
and above {1.02} (3.08) (.89 (337N
Mean score 1.06 145 273 1.5%
9.d. 1.51 1.84 2.00 1.85
C.V. 142.45 126.03 T3.26 11935

* Figares wathin paremiheses mdicaic perceniage
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In case of medium farmers, 24.44 per cent of thern were illiterate, followed
by 17.78 per cent with middle school level of education. The proportion of respondents
with primary level of education and higher secondary level cducation were equal, the
figure being 15.56 per cent. However, percentages of medium farmers with the high
school level education and degree level education were higher as compared to marginal

and small farmers the figures being 13.33 per cent and 8.89 per cent respectively.

The mean education scores were very low in all the calegories of farmers,
the fgures being 1.06, 1.46 and 2,73 for marginal, small and medium farmers, indicafing =
very low exposure of the respondents 1o formal education.

The values of coetlicients of variation mdicated that farmer respondents
were highly heterogeneous with respect to their education level. The highest value of
coefficients of variation (142.45) was found in marginal farmers category followed by
smal} (126.03) and medium (73.26) farmers category.

4.1.9 Type of family

The distribution of respondents according to their family type can be seen
in Table 4.1.9. It is evident from Lhe table that majority of the farmer respondents in all the
categories had single family, the figures being 79.59, 8000 amd 60.00 per cent for
marginal, small and medium farmers respectively. The remaining proportions of them
were found to have joint family, the Agures being 2041, 20.00 and 40.00 per cemt for

marginal, small and medium farmers respectively.

In the pooled sample also, majorily of Lhe farmer respondents {75.48%)
were found to have single family and rest (24.52%) had joint family,

The values of coefficients of varation indicated that medium farmers were
relatively heterogeneous (34.29) as compared to marginal (33.33) and small {33.33)
farmers with respect to their type of family.

4.1.10 Size of family

Table 4.1.10 reveals that majority of the respondents in &ll the categorics
had large size of family, the fipures being 64.29, 67.69 and 77.78 per cent for marginal,

small and medium fermers respectively. The remaining proporiions of them had small



Table 4.1.9 Distribution of respondents according to their type of family

Category Score Number of farmers
Marginal Small Medium Total
{n="98) {(n=163) {n=45) (N = 208}
Single 1 78 52 27 157
{79.59) {B0.00) {60.00) (75.48)
Joint 2 20 13 18 51
(20.41) (20,00 (40.00) (24.52)
Mean scors 120 1.2 140 125
S.d .40 (.40 048 0.43
C.v. 33.33 33.33 34 29 34.40

* Figures within parcntheses indicate percentage

Table 4.1.10 Disiribution of respondents according to their size of family

Number of farmers

Category Ramge
Marginal Small Mediurn Total
{n=98) (n = 63) {n=435) (N = 208)
Small Upte 5 inembers 35 21 10 66
{35.71) (32.31) (22.22) {31.73)
. Larpe More than 5 63 44 35 142
membecs (64290 (07.69) {1178} {68.2T)
Mean score 6.18 6.40 6.46 6.31
S.d. 222 2.42 2.50 2.35
CV. 35.92 37.81 38.70 37.24
J"' Figures within parentheses indicate percentage
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sire family, the tigm.being 3571, 32.31 and 22.22 per cent for margimal, small and
medium farmers respectively. In the pooled sample of farmers, majority (68.27%} of the
respondents bad large size family and rest {31.73%) had small size famiby.

The averages of family size were 6.18, 6.4 and 6.46 for marginal, small

and medium farmers respectively. The overall mean family size was 6.31.

The values of coelficients of variation indicated that medium farmers -were
relatively more heterogeneous (38.70) as compared to marginal (35.92) and small (37.81)

farmers with respect to their farmily size.
4.1.11 Social parlicipation

It is clear from the Table 4.1.17 thai majority of the marginal farmer
respondents 157.15%) were member of one organization followed by 11.22 per cent with
membership in more than one organization. A sizeable pryportion of them (29.59%),
however, had no membership in any organization. Only 2.04 per cent of them were office

bearers of Village Development Committee.

As regards small farmers, 43.08 per cent were member of one organization
followad by 21.54 per cent with membership in more than oné vrganization. A sizeable
proportion of them (29.23%) had no membership in any organization. Oniy 6.15 per cent
of them werc olfice bearers of such orgamzation as Village Development Commnitige and
Patbar Parichalana Samity (Field Management Commitiee).

As regards medium farmers, 37.78 per cent had membership in more than
one arganization followed by 33.56 per cemt with membership in one orpamization. A
sizeable proportion of them (13.33%) were office bearers of such orpanization as Village
Development Committee, Pathar Parichalana Samity and Village Panchayat.

The values of coefficients of variation indicaled that small farmers (43.92)
were relatively more heterogeneous as compared to marginal (3%.84) and medium (40.23)
farmers with respect to their social participarion. The highest value of coelficient of
variation (79.05) was obrained in the pooled sample of framers indicating considerable

heterogeneity amongst the farmer respondents with tespect 1o thelr social participation.



able 4.1.11 Distributign of respondents according to their social participation

tegory Score Number of farmers
Marginal Small Medium Total
{n =98) {n = 63) {n=43) (N = 208)
No membership 0 29 19 ) 54
{29.59) {29.23) {13.33) (25.96)
Membership in one 1 56 28 16 100
- Organization {57.13) {43.08} {35.50) {48.08)
Membership in more than 2 11 14 17 42
one organization (11.22) (21.54) {37.78) {20.19)
Office bearers 3 2 4 6 12
(2.04) {(6.15) (13.33) {5.77)
Mean score 1.21 1.48 1.74 .05
i 0.47 0.65 0.70 0.83
CVv. 38.84 43,92 40.25 79.05

* Figures within parentheses indicate percentage
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4.1.12 Tnnovation proneness

A perusal of the Table 4.1.12 reveals Lhat majority of the marginal Farmer
respondents (55.10%) had low innovation proneness followed by 37.76 per cent with
medium innovation proneness. Only 7.14 per cent of (hem were found with high

INNEvalon proneness.

As repards small farmers, majority of them (53.85%) were with low
inmovation proncness followed by 35,38 per cent with medium innovation proneness and

10.77 per cent with high innovation proneness.

In case of medium farmers, equal proporiion of them (40.00%) were found
with low and high immovation proneness followed by 20.00 per cent with medium

innovation proneness.

In the pooled sample of farmers, majority of the respendents {51.44%) were
in the low innovation proneness category followed by 33.17 per cent with medium
innovation proneness and 15.38 per cent with high innovation proneness. The lowest mean
innovation proneness score (4.61) was oblained in marginal farmers category and highest
{6.03) in medium farmers category. All the mean scores, however, indicated medium

innovation proneness.

The values of coefficients of variation indicaled that respondents were
relarively homogeneous with respect io their innovation proneness. However, medium
farmers  were relatively less homogeneous (30.18} as compared o small (27.54} and
marginal (26.25) farmers with respect 1o their innovalion proneness.

4.1.13 Economic motivation

Table 4.1.13 reveals that majority of the respondents in all the categories
had medium economic motivation. In case of marginal farmers, 79.59 per cent were found
to have medium economic molvation followed by 14.29 per ¢ent with low econcmic

motivalion. Only 6.12 per cent of them had high econemic motivation.

As regards small fanmers, 64.62 per cent of them had medinum ecenomic
motivation followed by 24.61 per cent with high and 10.77 per cent with low economic

molivalion.



Table 4.1.12 Distribution of respondents according to their inngvation proneness

Calepory Scom: manpe Nurmnber of tarmers
Marginal Small Meadium Total
{n=98) {n=6%) (n = 45) (N = 208)
Low 34 54 35 18 147
(53510 (53.85) {£0.00} {51.44)
Medium 5-7 37 23 9 69
i37.776) (35.3%) 2000 (3307
High §-9 7 7 i8 32
(7.14) (10.77) (40.00) {(15.38)
Mean score 4.601 5.12 6.03 5.08
S.d. 1.21 1.41 1.82 1.51
C.V. 26.25 2754 30.18 2972

* Figures within parentheses indicate percentage



Table 4.1.13 Distribution of respondents according to their economic metivation

Category Score range

MNumber of [mrmers

Marpinal Smal] Medium Total
(n = 9%) (n=63) (n=45) (N =208)
Low §-26 14 7 3 24
(14.29) (10.77) (6.67) (11.54)
Medium 27-34 78 42 26 146
{79.59) {64.62) (57.78) {70.19
High 35-42 £ 14 16 38
{6.12} (24.61} (35.55) {1827
Mean score 28.17 30.81 31218 20.86
54d. 3.31 4,97 3.82 3.7
CV. 18.85 16.13 11,87 1242

* Fipures willn parentheses mdicate percenlage

Table 4.1.14 Distribution of respondents according to their scientific orientafion

Catcpory Score range Number of fagmers
Marginal Small Medium Toral
{n = 98) (n =65} (n = 45) {M = 208)
Low 6-19 49 26 18 93
(30,003 (40.0(0) {40.00) {44.713
Medium 20-37 39 20 8 67
{39.80) (30.77) (17.78) {32.21)
High 38-42 10 19 19 48
(10.20) (29.23) (42.22) {23.08)
Wean score 27 .45 28. 30.54 2822
S.d. 0.06 871 9.01 8.96
CV. 33.01 31.10 29.50 31.75

¥ Figures within parenthezes indicals percemtape
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In case of medium farmers, 57.78 per cent of them were found to have
medium level of economic molivation fellowed by 35.55 per cent wilh high and 6.67 per

cent with low economic motivation.,

The highest mean economic motivation score (32.18) was oblained in
medium farmers category and lowest (28.17) in marginal fammers category. But all the

mMmEan seores came n the medivm category of economic motivation.

The values of coefficients of variation indicated that marginal farmers were
ielatively homopenenus {18.85) a3 compared 1o small {16.13) and medium (11.37) farmers
with respect to their economic motivation. However, the degree of homogeneity was morc

among the medium farmers, -
4.1.14 Scientific oricntation

Table 4.1.14 reveals that hall of the marginal farmer respondents (30.00%)
had low scientific orentation followed by 39.80 per cemt with medium scientific

onentatian. Only 10.20 pex cent of them wens found to have high scientific orentation.

As regards small farmers, 40.00 per cent of them were with low scientific
arientation followsd by 30.77 per cent with meduan and 29.23 pr cent with high scientific

orientation.

In case of medium farmers, 42.22 per cenl of them had high sciemific
orientation followed by 40.00 per cent with low and 17.78 per cent with medium scientific

orientation.

The highest mcan scientific orientation score {30.54) was oblained for
medium farmers and lowest (27.45) for marpinal farmers. All the mean scores indicated

meadinm level of scientific arentation.

The values of coefficierus of variation indicated that marginal farmers had
more variability (33.01) as compared to small (31.10) and medium {29.50) farmers with

respect to their scentific orientation.
4.1.15 Risk orientation

A perusal of the Table 4.1.15 meveals that majority of the f{armer
respondents in all ihe catepories had medium risk onentation, the figures being 70.41,



Table 4.1.15 Disiribution of respondents according to their risk grientafion

Category Score range Mumber of farmers
Marginal Srma]] Mcdium Total
(n =98} (n=6&3) (n=43) N =208)
Low - 620 24 15 3 44
(24.49) (23.08) (11.11) (21.15)
Medium 21-28 69 44 23 141
(70.41) (67.69) (62,22} (67.79)
High 29-42 5 & 12 38
{5.10% (9.23) (26.67) {11.06)
Mean score - 23.53 24.92 27.31 474
S.d. 4.52 4.61 3.98 3.83
C.¥. 19.21 1850 1457 15.48
* Figures within parentheses indicate percentage
Table 4.1.16 Distribution of respondents according to their level of aspiration
Category Score range Number of farmers
Marginal Small Medium Total
(n=98) (n=65) (n=45} (N = 208)
Low 0-21 20 10 5 35
20.40) 15.38) (1111 {16.83)
Medium 22-37 60 37 17 114
(6122} (56.93) (37.78) {54.80)
High 38 18 18 23 59
(18.37) (27.69) {31.11) (28.37)
Mean score 28.61 2892 32.73 29.60
Sd. 7.31 7.68 7.81 798
C.V. 25.55 26.56 23.86 26.96

* Tigures within parentheses indicate percentage
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67.69 and 6222 per cent for marginal, small and medivrn farmers respectively. In the
pooled sample also, 67.75 per cent of the respondents were found with medium risk

CTEIATION.

in case of marginal fanners 24,49 per cent of them had low nisk orenlation

followed by only 5.10 per cent wilh high risk orientation,

As reperds smal farmers, 23.08 per cent of them were with low nisk

orieniation followed by 9.23 per cent with high risk ortentation.

In case of medium farmers, however, the percentage of respondents in the
high risk onientation cetegory (26.67%) was higher than their perceniage in the low risk
orientaiion category (11.11%a).

In the pooled sample of farmers, 21.15 per ¢ent of the respondents were
found with low risk orientation followed by 11.06 per cent with high risk adentation.

The highest mean risk orientation score (27.31) was obtained for medium
farmers and lowest (23.53) for marginal farmers. Al the mean scores indicated mediumn
level of fisk oricntation. However, en increase in risk orientation score was observed wilh

increase i land holding size.

The values of coefficients of vanation indicated that respondents were
relatively more homogeneous with respect to their nsk orientation. Rainfed farming
systems are complex and less rehable. So reducing msk is an important objective for
farmers of rainfed areas. pariicularly the small and marginal farmers. This risk averse

mature may be atiribuled 1o low end medium nsk odentanon of the respondents.
4.1.16 Level of aspiration

Table 4.1.16 reveals that majority {61.22%) of the marginal farmers had
medinm level of aspiration foliowed by 20.40 per cent with Jow level and 18.37 per cent
with high level of aspiration.

As regards small farmers, majority of them (56.93%) had medium level of
aspiration followed by 27.69 per cent with high and 15.38 per cent with low [evel of

aspiration.
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[n case of medium farmers, majority of them {51.11%) had high level of
asprration followed by 37.78 per cent with medium and 11.11 per cent with low level of

aspiration.

In the pooled sample of farmers, majority of the respondents (54.80%) were
found 10 have medium Yevel of aspiralion followed by 28.37 per cent with high and 16.83

per cent with low level of aspiration.

The highest mean aspiration score (32.73) was obtained for medium

farmers and lowest {28.61) for marginal farmers.

The wvalues of coefficients of variation indicaled homogeneity among Lhe

respondents with respect 1o their level of aspiration.
4.1.17 Orientation towards competition

Teble 4.1.17 reveals that majonty of the farmer respendenis in all the
calegories had medium orientaiion lowards competition, the figures being 75.52, 63.08
and §6.67 per cent for marginal, small and medium farmers, respectively. In the pooled
sample also, majenty of the respondents (69.71%) were found with medium onentation

lywards competition.

In case of moryinal farmers, the percemiape of respondents -with low
onenlation lowards competition was equal with their percentage in the high orentation

towards competilion catepory, the figures being 12.24 per cent.

As regards small farmers, 24.61 per ceni of them had high odentation

towards competition followed by 12.31 per cent with low orientalion towards competition.

In case of medwum farmers, 2222 per cent of them were wilh high
orientation towards competition followed by 11.11 per cent with low onentation towards
competition. In the pooled sample o, the percentage of respondents (18.27%) with high
orienlation towards competilion was higher than their percenlage (12.02%) in the low

orientation towards competition category.

The highest mean score {(15.91) with respect 1o this vadable was obiained

for medium farmers and lowest {14.62) for marginal farmers.



Table 4.1.17 Distribution of respondents according to their orientation towards

competition
Category Score range Numbet of farmers
Marginal Small Medium Toral
{n=98) (n=65) (n=A45) O = 208)
Low 6-12 12 8 5 25
(12.24) (12.31) {(11.11} (12.02)
Medium 13-1% 74 41 30 145
(75.52) (63.08) (66.67) (69.71)
High 1924 12 16 10 38
{12.24) {24.61) (22.22) (18.27)
Mean score . 1462 1587 1591 1528
5.4d. 321 1sl 3.08 131
C.V. 21.96 22.75 19.36 2166

* Figures within parcntheses indicate percentage



Table 4.1.18 Distribution of respondents according te their management orieniation

Catcpory Score range Number of farmers
Marpinal Small Medium Total
(n =98} (n =63 (n =45} (N = 208}
Low 18-26 25 14 14 49
(25.51) (21.534) (22.22) (23.56)
Medium 27-534 63 38 1% 110
(64.29) (58.46) (40.00) (57.21)
Hich 53-72 10 13 17 40
{10.20% (20.00) {(37.78) {19.23)
Mean score 3692 193.01 44 95 4D.26
S.d. 1428 13.89 16.46 13.92
CV. 38.68 35.61 36.62 34.58

* Figures within parentheses indicate percentage



Table 4.1.19 Distribution of respondents according fo their smgimilp towards
improved farm practices

Category Score range Number of farmers
Marginal Small Medium Tstal
{ = 98) (n=163) (n=43%) (N=208)
Less favourabie 0-8 37 22 10 &9
(37.76) {33.85) 2220y (3347
Moderately favourable 9-12 32 26 20 78
{32.45) {40.00) (44.44) {37.50)
Highly favourable 13-14 23 ¥7 15 61
(29.59) (26.13) {33.34) (29.33)
Mean score 10.21 10,81 10.77 10.51
s 8 2.81 2.47 2.51 248
C.V. 27.52 22 85 23.31 23.60

* Fipures within parentheses indicate perceniage
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The values of coefficients of vanation revealed Lhat [armer respondents in
all the farm size groups were relatively homogeneous with respect to their orientation

towards competilion.
4.1.18 Management orientation

A perusal of the Teble 4.1.18 reveals that majority of the marginal farmer
(64.29%} respondents had medinm level of orientation towards management, followed by
25.51 per cent with low orientation and 10.20 per cent with high orientation iowards

menagemett.

As regards small farmers, majorty of them {58.46%) had medium
onientalion towards management followed by 21.54 per cent with low and 20.00 per cent

with high manasgement orientation.

In case of medium farmers, 40.00 per cent of them were found with
medium level of orientation towards management followed by 37.78 per cent with tugh

and 22.22 per cent with low management onentation.

In the pooled sample alsc, majority of the respondents had medium level of
orientation towards management followed by 23.56 per cent with low and 19.23 per cent

wilh high level of management onentation.

The highest mean score (44.95) was obrained for medium farmers and Lhe
lowest (36.92) for marginal farmers. All (he mean scores indicated medinm lgvel of
management orientation of the respondents. However, an increcase mm manapement

orientation score was observed with increase in land holding size.

The values of coefficients of the variation revealed that marginal farmers
(38.68) were relanvely heteropeneous as compared o small (35.61) and medium (36.62}
farmers with respect to their management ortentation

4.1.19 Attitnde towards improved farm practices

A perusal of the Teble 4.1.19 reveals that 37.76 per cent of the marginal
farmer respondents had less favourable attiide Wowards improved farm practices, followed
by 32.45 per cent with moderately favourable and 29.59 per cent with highly favourable

attitude towards improved fanm practices.
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As repards small farmers, 40.00 per cent of them had moderately
favourable attitude lowards improved farm practices followed by 33.85 per cent with less
favourable and 26.15 per cent with highly favourable attitude towands improved famm

practices.

In case of medium farmers, 44.44 per cent of them were found to have
moderately favourable attitude towards improved farm practices. However, one-third of
them (33.34%) were found Lo have highly favourable atiitude followed by 22.22 per cent

with less favourable attitude towards improved farm practices.

. In the pooled sample, 37.50 per cent had moderalely favourable attitude
towards improved farm practices followed by 33,17 per cent with less favourable and

29.33 per cent with highly favourable attitude towards improved farm practices.

The highest meen attitade score (10.81) was obtained for small farmers and

towest {10.21) for marginal farmers.

The values of coefficienis of variation revealed that respondents in ail ihe
Iarm size groups were relatively homogeneous with respect to their attitude towards

improved farm practices.
4.1.20 Knowledge level on improved agricultural technology

A perusal of the Table 4.1.20 reveais that majonty of the respondents in all
the farm size groups had medium level of knowledge on improved agricultural lechnology,
the figures being 82.66, 67.69 and 66.67 per cent for marginal small and medium farmers,
respectively. In the pooled sample of farmers, majority of the respordents {74.51%%) were
found to have medium level of knowledge on improved agricultural lechnology.

In case of marginal farmers 9.18 per cent of them were found to have low
level of knowledpc on improved agricultural technology. Only 8.16 per cent of them were
found with high level of knowledge on improved agricultural technology.

As regards small farmers, a sizeable proportion of them (24.62%) had high
level of knowledge on improved agricultural technology followed by 7.69 per cent with
low level of knowledge on improved agricultural technology.



Table 4.1.20 Distribution of respondents according to their level of knowledge on

agricultural fechnology
Calegory Seore range Number of farmery
Marginal Small Medium Torel
(n =98) {n=463) {n=45) (N = 208)
Low b-7 9 5 3 17
(9.18) (7.69) (6.67) (8.17)
Medium 8-19 81 414 30 153
(82.66) (67.69) (66.67) {(74.52)
High 20-38 3 16 12 36
(8.16) (24.62) (26.60) (17.31)
Mean scorc 11.21 13.52 14.64 12.75
5.4, 4 .68 6.92 7.44 6.20
CV. 41.75 51,13 50.82 48.63

* Figures within parentheses indicale percentage
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In case of medium farmers a sizeable proportion of them (26.66%) were
found i have high level of knowledgs on improved apriculiural techoology followed by
only 6.67 per cent with low leve!l of knewledge on improved agocultural iechnology.

The hiphest mean knowledge score (14.64) was obtained for medium
fermers and lowest (11.21) for marginal farmers. The overall mean knowledge score was
12.75.

The values of coefficienis of vanation indicated thar small farmers {51.18)
were relatively hctcrogeneous as compared to marginal (41.75} and medium (50.82)

farmers with respect to their knowledge level on improved agricultural wechnology.
4.1.21 Degree of information exposure

Table 4.1.21A shows the distribution of respondents according to their use
of different scurces of information. Amongst the personal cosmapelite sources of
information, input dealer was used ofien by majority of the respondents in all the
categones, the figures being 76.54, 80.00 and 77.78 per cemt for marginal, small and
medium farmers, _respectively. In the pooled sample also, majority of the respondents
{78.37%) used input dealers oflen for .gﬂtting information aboul the use of improved
farming practices.

Amongst the personal localite souwrces, fellow farmers, neighbours or
relatives emerged to be the next important source of informarion for the respondents. A
sizeable proporiion of Lhe respondents in all the categories utilized fellow farmers,
neighbours or relatives ofien for getting informaltion about the use of improved farm
practices, the figures bemg 33.67, 30.77 and 33.33 per cent for marginal, small and
medium farmers respectively.

Arnongst (he mass media sources, newspaper was used ofien by a sizeable
propociion of respondents in all the categories, the figures being 1331, 1538 and 22.22

per cent for marginal, small and methum farmers respectively.

Tt is clear from the table that majority of the farmer respondents ufilized
Village Level Extension Worker somelimes as their source of information, the figures

being 57.14, 61.54 and 77.78 per cent for marginal, small and medium farmers,



Table 4.1.21A Distribution of respondents according to their wee of dillerent sources

of information
S Sources of Frequency of use
Ho. - farmetion Masginel Smal Medars Tatal
{n =98} {n = 65) (= 45} (N =208)
en  Same  Hever [ fen  Some Newer | Often  Some Bemr | Dben  Some  Mews
tirnes times, frmes e
Personal cosmopolite
1 YLEW 4 5k 3B 16 40 g g 15 1 24 13 48
{4.08) (57.34) [3878) |{2461) (61.54) (13.85}|(2000) {77.78) {222) |(13.94) (62.98) (2308
7 AED ] 4 94 i & &9 0 1 M 4, £l 14
O 408 (9592) | () (923) (9071 [} (2444 IS5R)| 19 (1010} {8990y
3 Blodk Exension i} 4 54 ] b 59 i g 3b i} 19 1M
Personnel (408 (9592 | (3 (923) (977 [ (2000) (8000)| () (313) (90
4 Agril. Seientist , 0 a3 { Z &3 i 3 42 { ) A8
BB e (R %] 0 68 @3] (1 4 e
5 Inpod dealers  ¥5 19 i 52 12 1 35 9 j 1863 40 5

Personaf locahte
b Famiy members
7 Fellow farmers/

Neighbours?
Relatives

Mass media

g Radio

9 Telewson

10 Newspaper

11 Farm peblacation

(7654) (1939) (307)

¢ A4 M
(] (2449) (755))
336 0
(3367} {8633 ()
§ 20 70
{816} (2041) (7143)
7 % 6
(7.14) (2653) (66.33)
15 29 54
{15.31) [29.59) (55.10)
41w

@05 (1429 (8163

(80.00} {18.46) [154)

0 15 50

[ (2307 (7693

0 45 0
{307}y 6329) (]

8§18 0
(123} (2769) (60.00)

g7 &
(9.23) (26.15) (6462}

w17 %
{15.38) {26.15) {56.46)

6 11 48
(923 (1692} {7285}

(7778) {2000) {222)

6 9 3%
[ {20.00) (80.00)
500 0
(33.39) 6657} [
A R |
(1556 (5111} (3333
6 15 M
(1333) (3333} (53.34)
w18 W
(2222 (40.00} (37.78)
PR R

(889) (2889} (6222

(7837} {1923) {240)

0 48
(] {2308) (W32}

68 140 0
1269 (B731) 1)

23 6 124
(11.06) (29.33) (5962)

9 58 12
[9.13) (27.88) (6299

B o610
(16.83) {30.77) (5240)

4 3B 15

(673} (1827} (7500)

* Muluple responses were obtained
** Figures within parentheses indicate pereentage
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respectively. The proportions of respondents who utilized Village Level Extension Worker
ofien as their source of information were relatively low, the figures being 4.08, 24.61 and

20.00 per cent for marginal, small and medivm farmers, respectively.

Although a few marginal (4.08%}), small (9.23%) and medium (24.44%)
farmers utilized Agricultural Extension Officer somelimes as their source of information,
no respondent was found o utilize Agricultural Extension Officer often as their source of
information. Similar was the case with Biock Extension Personnel and Apricultural

Scientists.

The findings reveal that most frequently used sources of information for
marginal farmers were input dealers, fellow farmers, newspapers and radio. For small
farmers, the most freguently used scwrces were inpui dealers, fellow farmers, Village
Level Extension Worker, newspaper and radio. For medium farmers, the most frequently
used sources were input dealers, fellow farmers, newspapers, Village Level Extension

Worker, radio and lelevision.

On the basis of frequency of use of different sources of information by
farmers, their scores on degree of information exposure were calculated and they were
categorized as low, medium and high users of information sources. The distribution of the
respondents according 1o their degree of information exposure is presented in Table
4.1.21B.

A perusal of the Table 4.1 218 reveals that majonity of the regpondents in
all the categories had medium depree of information exposure, Lhe figures being 81.63,
73.85 and 80.00 per cent for marginal, smail and medium farmers respectively. In the
pocled sample (oo, majority of them (78.65%) had medium degree of information

CXposure.

In case of marginal farmers 13.26 per cent of them had low degree of
information exposure followed by ouly 5.11 per cc-nt with high degree of information
exposure. As repards small farmers, however, the proporlion of respondents with high
degree of information expesure {18.46%} was higher than their proportion {7.69%) in the

low degree of infermation exposure category. Similar was the case for medium farmers



Table 4.1.21B Distribution of respondents according to their degree of information

CXposure
Category Score range Number of farmers
Marginal Small Medium Total
{n=95) (n=065) {n=435) {N =208)
Low 0-9 13 5 2 20
(13.26} (7.69) (4.44) {9.62)
Medium 10-15 20 48 36 164
(81.63) (73.85) (80.00} (78.85)
High 16-22 5 12 7 24
' {5.11) (18.46) (15.56) {11.53)
Mean score 1128 11.61 12.01 11.54
S4d. 197 3 3.14 209
CV. 26,33 2593 26.14 2522

* Figures within parentheses indicaic perceniage
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also, where 15.56 per cent had high degree of information exposure and only 4.44 per ceml
had low degree o informalion exposure.

The mean depree of information exposare score was nighest {12.01) for

medium farmers and lowest (11.28) for marginal farmers.

The values of coefficients of variations revealed (hat respondents were

relatively homogeneons with respect to their degree of information exposure.
4.2 Enterpris¢ mix in selected farming system across different size group of farms

Tt was observed that wn genexal the farming system of a fammer consisied of
several enterprises which include crops, livestock, fishery besides homesiead activities.
Although, it is typically a case of mixed farming yet the faming systems differed from
farmer to farmer with respect o their combination of enterprises. The main crop activities
identified in the study area were rice (safi, ghw and boro), wheat, mustard, potato, pea and
summer and winler vegelables. Some of the ¢crops which were grown m small scale were
jute, sugarcane, lentdl, maire, black gyam, green gram, sesamum and aralar. Data collecied
revealed that among the crop activities rice was the principal crop which accounied for
more than 30 per cent of the total ¢ropped area. Saff was the most impornant of the three
rice ¢TopS IOWN in ihe study area otoupying sbout 71 per cent of the tolal rice area. Ahy
rice was the next imporiant rice crop occupying about 19 per cent of the iotal rice area,
Boro was the (hird rice crop occupying about less than 10 per cemt of the tolal rice area,
Wheat was found to ocoupy about 3.10 per cent of the total cropped area. Mustard was
found to ocsupy about 5.73 per cent of the total cropped area, followed by polalo and pea
occupying aboul 5.15 and 1.90 per cent of the wolal cropped area, respectively.

In this study, farming systems were identified based on the enlerprises
included 10 each farm family. Dominant enterprises were identified based on their
contribution towards the tolal gross margin realized by a farm family from dilferent
enterprises. In the (arming systems selected for (his study, crop enterprise was found to
coninbute most towards the total gross margin oblained from each farming sysiem, It was
found that wath crop as dominant enterprise, a number of other enterpriscs were also (aken
np by the sampled farm families. This resulted in several variation in the crop based
farming sysiems selected for this study. The enierprise mix in different types of crop based



Table 4.2.1 Euaterprise mix in different types of erop based farming system across dilferent size

group of farms
S Enlerprise mix Number of Earmers Average of total
He. Margndh  Small  Welmm  Teld  gress wangn {Bsd)
(n=5] (n=g% {n=45 (N=208]
i 2 3 4 5 b 7
I frop + Bary + Fsh + Duck + Pigeen B 1 8 35 2431501
{7820} {1201) (680} (2517 (D48) (16.32) (16.92) {17.77) [16.82) {)
2 Crop + Dary + Goat + Duck + Pigeon M8 & 0B 22993.41
(7929)  (1275) (47 (273 (051) (1122} (0.23) {1333) (11.05) ()
3 Cop + Dary + Gl + Fsh + Duck 15 13 13 4 23006.20
(83.16)  (935) (386 (297}  (046) (1531} (20.00) (2889] [19.71) (]
4 (op + Dary + Poury + [uk + Pigeon I 3 7Y 2095642
(7810)  (1759) {201} (178) (054 (306) (451) (666 (432) )
5 (rop + Dary + Pouly + Fsh + Duck 3 2 2 9 21158.66
(8325  (1570) (289 (225  (09W) 510 (307) (A44) (432) i)
6 frop + Dary + Goal + Poufly + Duck 4 3 I 8 20043.1
(8055 1330 (418 (0T} [0S 408 (461 222) [384) (X)
7 Gop + Day + Fsh + Dudk 30 4 1 8 20022.11
(981)  (1408)  {5.12) (101 {305 (6.15) [6.66) (480} )
§ (op + Day + 6o 7 B 2 15 1960741
{7865  (16.3) (501} {7.14) (9230 [4M) (7.4} (X}
9 Crop ¥ ey & 2 0 10 17631.66
(8204)  (17.96] #6307 [} (480} [V}
10, Cop + cfoat v+ Fsh + Duck + Pigeon i 2 0 5§ 1334381
UBIEY (BFM (610)  [081)  [0el) (306) (307} {4 [240) ]
1 fop + Pg + Dary + Poutry + Fsh + Duk 3 2 1 6 PO4BA. 56
(5577)  (3158) (170 {220) 215 (112) (306 (307} (222) {288) 1y
12 (op + Pig + Poutry + Fish + Pigemn 53 1 9 20663.41
(60.30) (32607 (314 (298] (098] (5.10) [461) [222) {4.32) (Vi
13 (op +° Fig + Fish + Pouty + Duck 3 1 2 6 2117866
(5852)  [2658) (1138) {231 (120 (310) {153) [444) (288) (V)
4 CGop + Pg + Goat + Fish + Pouty 3 1 15 19284.21
(S715) (30413 (495  (485) (264 (310) (153} (228 {2.40) !
15 Cop + Fsh + Poutry + Dk 3 ! ! 5 18843 91
(6263)  (2982)  (645)  (1.10) (330) {153) [222) {(2.40) ly
6 Gop + Py + Foh 2 1 1 18057.91
(5430) {2935} (1634 (204) (153) [2.&2) (1.82) (V)
17 {rp + Fish + ODuck 2 Z { 4 16848.71
6814y (673) (503 o4 (307 (3 (192 ()
f8 {rop + Fish 2 2 ¢ 4 1644966
(6436}  (35.04) (204 307 [ (192) (]
Mean 2147090

Fiqures within parentheses in column 2 indicate percentage contribution made by eich enterprise towards average total gross marain
** Figures within parentheses in column 34,5 and & indicate perceriage of famers
*** Prqures within parentheses in column 7 indicate ranks assigned based on average tulal gross margin
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frming systems across different size group of fanns along with their copmbulion lowards
iotal gross margin are presented in Table 4.2.1.

A perusal of the Table 4.2.1 reveals that there were 18 different types of
crop based farming systems among three size group of farms. The type of farming syslems
identified varied fom 1R in marginal and small size proups to 14 in medium size group.
Out of 18 farming systems identified, 14 were common in all the size group of farms and

18 were common in two size group of farms (marginal and small).

1n the marginal size group of fapms, 16.32 per cent of the farmers practised
Lhe system crop-diary-fish-duck-pigeon followed by the syslem crop-dairy-goat-fish-duck
by 1531 per cent and the system crop-dairy-goat-duck-pigeon by 11.22 per cent of the
farmers. Out of the 18 farming systems identified, 7 types were practised by only 3
farmers each {3.10%} and 3 types weve followed by 2 farmers sach {2.04%).

In the small size group of farms, 20.00 per cent of the farmers practised the
system crop-dairy-goat-fish-duck followed by the sysiem ¢rop-dairy-fish-duck-pigeon by
16.92 per cent of the farmers. The system crop-dairy-goat-duck-pigeon was practised by
9.23 pef cent of the farmers. An equal proportion (9.23%) of the farmers were found o
follow the system crop-dairy-goat. Gut of the 13 farming systems identified, 6 types were
praciised by only two famners (3.072) and 4 types by only one farmer (1.53%;).

In the medium size group of farms, 28.89 per cent of the respondemt
farmers practised the system crop-dairy-goat-fish-duck followed by the system crop-dairy-
fish-duck-pigeon by 17.77 per cent of the farmers. The system crop-dairy-goat-duck-
pigeon was followed by 13.33 per cent of the [armers. Qut of 14 farming systems
identified, 3 types were practised by only two (4.44%) farmers and 7 types by only one
{2.22%) Farmer.

The pooled data revealed that the highest percemlage of the respondent
farmers (19.71%} practised the system crop-dairy-goat-fish-duck followed by the system
crop-dairy-fish-duck-pigeon by 16.82 per cent of (he farmers and the system crop-dairy-
goat-duck-pigeon by 11.05 per cent of the farmers.

The highest average total gross margian (Rs. 24313.01) was obtained from
the sysriem crop-dairy-fish-duck-pigeon followed hy Rs. 23()6.20 from the sysiem crop-
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dairy-pgoat-fish-duck and Rs. 22993.40 from Lhe systemn crop-dairy-goar-duck-pigeon. The
lowest averape folal gross margin (Rs 16449.66) was oblained from the system crop-fish.

The contribution of crop enterprise towards total grogs margin varied from
83.61 per cent (in the system crop-goat-fish-duck-pigeon} to 54.30 per cent {in the system
crop-pig-lish).

The contribution of dairy enterprise towards olal gross margin varied from
17.96 per cent (in the system crop-dairy) to 7.17 per cent (in the system crop-pig-dawry-
poullry-fish-duck).

The contribution of Ashery enterprise towards (olal gross marpin veried
From 35.04 per cent (in the system crop-fish) to 2.15 per cent {in the system crop-pig-
dairy-poultry-fish-duck).

The contribution of poat enlerprise Wwwards total gross margin ranged
between 8.77 per cent (in Lhe systemn crop-goal-fish-duck-pigeon) and 3.86 per cent (in the
system crop-dairy-goal-fish-duck).

The highest contribulion towards total gross margin by duck enterprisc
(5.13%) was found in lhe sysiem crop-hsh-duck and lowest {0.36%) in the system crop-
dairy-goat-poul try-duck.

The contribution of pigcon enterprise towards total gross margin was less
than 1.00 per cent. The highest contribution towards total gross margin by pigeon
enlerprise (0.98%) was obtained in the system crop-pig-poullry-fish-pigeon and lowest
{0.48%) in the systern crop-dairy-fish-duck-pigeon.

The contribution of pouliry enterprise towards toial gross margin ranged
between 6.45 per cent (in the system crop-fish-poultry-duck) and 1.01 per cent (in the
gystem crop-dairy-goat-poultry-duck). |

Pig enlerprise was found to make a subslantial contribution wwards Letal
gross margin of the fammers. The highest contribution towards total gross margin by pig
enterprise {32.60%) was cbtained in the system crop-pig-pouliry-fish-pigeon and lowest
(26.58%} in the system crop-pig-fish-poultry-duck.
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4.3 Level of adoption of selected agricultural technology across different size group

of farms

The level of adoption in the present study was measured for three selected
agricultural technologies, viz., high yvielding varety seeds, chemical fertilizers and plant
protection chemicals in respect of seven selected crops, viz., saff rice, ahu rice, boro rice,
wheat, muslard, polato and pea. Besides classifying the respondents as adopters and non-
adoplers, the measurement technique emnployed m this study gives an estimate of Lhe level
of adoption of each technology separately and also the overall pattem of extent of
adoption for all the three technologies. 'The data regarding distribution of respondents as
adopters of each technolopy with their distribution on various categories of level of

adoption are presented in the following sub-seclions.

4.3.1 Distribution of respondenis as adopters of threc selected agricultural
technologies

The distribution of respendents as adopters of three sclecled agricultural
technologies are shown in Table 4.3.1. It can be seen from the table that although the
percentage of respondents adopling high vielding variety seeds and chemical ferlilizers
were rclatively high in all the categories of farmers, the proportion of respondemnts

adopting plant prolection cheraicals were relatively low.

In respect of high yielding variety seeds 83.67 per cent of the marginal
farmers, W77 per cend of the smali farmers and 0G0 per cent of the medium farmers
were adoplers of high yielding varieties with respect to seven sclected crops.

In case of chemical fertilizers, 88.77 per cent of the marginal farmers,
90.77 per cent of the small farmers and 100.00 per cent of the medium farmers were found

as adopters of chemical fertilizers.

In respect of plant protection chemicals, 39.80 per cent of the inarginal
farmers, 63.08 per cent of the sinall farmers and 61.54 per cent of the medium farmers
were adopters of plant protection chemicals in seven seleeted crops. A sizeable proportion
of the respondents were found as non-adopters of plant protection chemicals, (igures being
60.20, 36.92 and 38.40 per cent for marginal, small and medium farmers, respectively.



Tahble 4.3.1 Distribution of respondents as adopters of three selected agricaltural
technologies

S5l.  Selecled Number of adopters
Mo, agricultural
technology
Marginal Small Medium Tolal
(n=9R) {n=10635) (n=45) (N = 208)
1 HYV seeds 82 59 45 193
(B3.67) {(90.77} {10000 (92.79
2 Chemical B7 59 45 191
fertilizers (88.77) (90.77T) (100.00) (91.83)
3 Plant prolection 39 4] 40 120
chenlicals {39.801 {83.08) {61,534} (57.69)

* Figures within parentheses indicate percentage
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The pooled data revealed a sizeable proportion of the respondents {42.31%)
were non-adopters of plant protection chemicals followed by 8.17 per cent as non-adopters

of chemical fertilizers and 7.21 per cent as non-adopters of high yielding varieties.
4.3.2 Distribution of respondents as adopters of HYY seeds im selected crops

Table 4.3.2 reveals that majority of the respondents farmers in all the farm
size ;-;':,E::}u|_:1§5E afogtegrhlgy yielding variety seeds in sali rice, the figures being 83.67, 90.77
and 90.77 for marginal, small and medium farmers respectively. In case of aku rice, 68.89
per%t:{: r:-lf the medium farmers adopted high yielding variety seeds followed by 67.69 per
cent of the small farmers and 60.20 per cent of the marginal farmers. As regards horo rice,
majonity of lhe medium farmers (66.67%) adopled high yielding variety seeds. The
percentages of marginal and small farmers adopuing high yielding variety seeds in boro
rice were relatively low, the figures being 41.54 and 31.63 per ceni for simall and marginal
farmers respectively.

In case of wheat cultivaiion, onc-third of the medium farmers (33.33%)
adopled high yielding variery seeds. However, less than one-fourth of Lhe small {(24.62%)
and marginal (22.45%) farmers were adopters of high yielding variery seeds mn wheat

cultivation.

Although 60.00 per cent of the medivm farmers were found to adopt high
yielding variety sceds in mustard cultivation, the percentages of marginal and small
farmers adopting high yielding varicty mustard seeds wete relatively low, the [gures
being 29.59 and 36.92 per cent for marginal and small farmers respectively.

A high majority of the medium farmers (88.89%) were found o use high
yielding vanety in potato cultivation followed by 47.69 per cent small and 39.80 per cent
marginal farmers adopting high yielding polato vanety.

The percentage of respondents adopting high yielding pea variety were
very low, the ligures being 26.66, 9.23 and 2.04 per cent for medium, small and marginal

farmers respectively.

The pooled data revealcd that highest percentape of respondents were
adopters of high yielding varicty seeds in sali rice (89.42%) followed by ghu rice



Table 4.3.2 Distribution of respondents as adopiers of EIYV seeds of selected crops

8l Selceted Number of adopters Mean
No. crops . adoption
score

Marginal Small Medium Total

{n=98) {n=1063) {n=45) {N =208)

1 Safi rice B2 59 45 186 48.09
(83.67) (90.77) 9877)  (8942)

yeontrt
2 Ahu rice 59 44 31 134 47 85
(60.20) {67.69) {(68.89) {64.42)

3 Bororice 31 27 30 88 46.36
(31.63) (41.54) (66.57) (42.31)

4  Wheat 22 16 15 53 33.41
(22.45) (24.62) (33.33) (25.48)

5 Mustard 29 24 27 80 38.17
(29.59) (36.92) (60.00) (38.75)

6  Polato 39 31 40 110 36.10
{39.80) (47.69) (83.89) (52.88)

7 Peca 2 & 12 20 44 24}
(2.04) {9.23) (26.66) (9.62)

* Figures in the parentheses indicate percentage
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(64.42%), potaio (52.88%), boro rice {42.31%), mustard 38.75%), wheat (25.48%) and
pea (9.62%),

The hiphest mean adoption scors was obtained in suli rice (48.09%})
followed by o rice (47.83), boro nice (46.36), pea (44.20), mustard {38.1), poiato (36.10)
and wheat (33.41). The mean adoption scores indicated that all the respendents adopled
hiph yielding varicties n less than fifiy per cent of their arcas having potential for use of

high yielding varieties with respect Lo seven selected crops.
4.1.3 Distribution of respondents as adopters of chemical fertilizers in selected crops

Table 4.3.3 reveals (hat all the medium farmers (100.00%%) and majonty of
the marginal (87.76%) and smal} (90.76%) farmers used chemical fertilizers in saff rice
cultivation. As reeards ahu rfce, majority of the farmer respondenis in three farm size
groups used chemical fertilizers, the figures being 60.20, 70.77 and 68.89 per cent for
marginal, small and medium farmers, respectively, In case of bore rice, although majority
of the medium farmers (66.67%) used chemical fertilizers, the percentage of small and
marginal tarmers using chemical fertilizers in foro rice were relatively low, the figures

being 41.54 and 34.69 per cem for small and marginal farmers rspaclively.

As regards wheat, one-third of the medium farmers {33.33%) were found as
adopters of chemical fertilizers, followed by 32.31 per cent small and 26.53 per cem
marginal farmers. In case of musiard, majority of the mcdium farmers (60.00%) used

chemical fertilizers foliowed by 44.61 per cent small and 39.79 per cent marginal farmmers,

A high majority (88.89%) of the medium farmers were found to use
chemical fentilizers in potato cullivabion followed by 67.69 per cent small and 67.35 per

cent marginal farmers.

In case of pea cullivalion, the proportion of respondents using chemical
fentilizers was negligible, the figures being 2.04, 4.62 and 4.44 per cent for marginal, small

and medium farmers respeclively.

The highest mean adoption scorg was obtained in bore rice (47.36%%)
followed by ahu rice (46.92), sali nice (43.68), wheat (41.67)}, potato (41.41), mustard
{40.30} and pea (39.45}. The mean adoplion scores indicaled (hat all the respondenis used



Table 4.3.3 Distribution of respondents ax adopters of chemical fertilizers ia seleeted

Crups
Sl Selected Wurnber of adopiers Mean
No.  crops adoption
_ soore
Marginal Small Medium Toial
(n= 9%} {n=165) n=435) (N =208)
1 Salince 36 59 45 180 43.68
{87.76) {90.76) (100.000 {91.35)
2 Adhurice 59 46 31 136 46,92
(60,20 (70.77) {HE.89) (65.38)
3 Burarice 34 27 30 a1 47.36
{34.69) {41.54) {66.67) {43.75)
4  Wheat 26 21 15 &2 41.67
{26.53) {32.31) {33.33) {29.81)
5  Mustard 34 29 27 93 40.20
(39.79) [44.61) {60.00) {45.67)
&  Potato 66 44 40 150 41,41
{67.35) {67.69) {B8.39) (72.12)
7 Pea 2 3 2 7 3945

(2.04) {4.62) (4.44) (3.37

e e e o i i

* Figures within parentheses indicate percentage
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chemical fertilizers in less than fifty per cent of their arcas having potential for using

chemical fenilizers wath respect to seven selected crops.

4,34 Distribution of respondents as adopters of plant protection chemicals in

selected crops

A perusal of the Table 4.3.4 reveals that the proportions of respondents
adopting plant prolection chemicals in seven selected crops were relatively low in all the

sizg group farms.

In respect of marginal farmers, the highest percentage of respondents
(31.63%) used chemical pesticides in mustard crop, followed by 26.53 per cent in sali rice
and potale ¢ach, 17.35 per cent in boro dce, 12.24 per cent in ghw rice and 6.12 per cent

in wheat. No marginal farmer respendent used chemical pesticides in the pea crop.

As regards small farmers highest percentage of them (43.08%) used
chemical pesticides in sali rice, followed by 33.85 per cent in potato, 32.31 pr cemt in
mustard, 24.62 per cent in afui rice and 20.00 per cent in boro rice. Less than tweniy per
cent of them were found o use chemical pesticides in wheat {16.92%). Only one small

farmer respondent (1.54%) was found to use chemical pesticides in pea crop.

In respect of medinm fammers, majonty of them (68.89%) used chemical
pesticides in mustard crop followed by 48.89 per cent in sa/7 rice, 46,67 per cent in potato
and 40.00 per cent in @/ rice. An equal proportion of them {31.11%%) nsed chemical
pesticides in bore rice and wheat. Only three medium farmers {6.67%) were found to use
chemical pesticides in pea crop.

The pooled data revesled that highest proportion of the respondents
{39.90%) uscd chermnical pesticides in mustard crop followed by 36.54 per cent in sali rice
and 33.17 per cent in potato crep. During dala collection, it was reporied by 2 few mustand
gmwing farmers that there was high infzsiation of (heir mustard crops by aphid (Lipaphis
erysimi) which may be attributed to Lhe higher percentage of respondents using chemical
pesticides in mustard crop. It was also reporied by a few rice growing farmers that severe
damage to their rice crop was caused by hispa (Dicladispa armigera) at ewrly and mid
tiliering stage which may be a cause of relatively high percentage of adoplers of pesticides

in rice crops, particularly i sali rice crop. Infestation of putato crop by late blight discase



Table 4.3.4 Distribution of respondenis as adopters of plant protection chemicals in
sclected crops

Sl.  Selected Numbecr of adoplers Mecan
No. crops adoption
score

Marginal Small Medium ‘Total
{n=98) {n=65) (n =435) {N=208)

1 Salirtice 26 28 22 76 24.38
(26.53) (43.08) (48.89) (36.54)

2 Akt tice 12 16 1% 46 23.19
(12.24) {24.62) {40.00) (22.12)

Boro ice 17 13 14 44 18.78
(17.35) {20.00) (31.11) {21.15)

(%}

4 Wheat & i} 14 31 12.76
(6.12) (16.92} (31.11) (14.50)
5 Muslard 31 21 31 53 21.1%

{31.63) (32.31) [08.89) (39.90)

6 Potato 26 22 21 69 18.81
(26.53) (33.85) (46.6T) (33.17)

7 Pea 0 1 3 4 16.73
(-} {1.54; (6.67) (1.92)
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in the study area might be a cause for relatively higher percentage of adopters of chemical
pesticides in potato crop.

The mean adoption scere was highest {24,.38%) in sali rice fullowed by ahu
nce {23.19), musiard (21.1R), potato (18.81), boro rice (18.78), pea (16.73) and wheat
(12.76). The mecan adoption scores indicated that all the respondenis used chemical
pesticides in less than 25 per cent of Lheir arcas baving potential for using chemnical

pesticides with respect to seven selected crops.
4.3.5 Distribution of respondents according to their level of adoption of HYV seeds

Besides classifying respondents as adoplers of Lhree selected agricultural
lechnologies a5 shown i the preceding sub-sections, the level of adoption of these
selected agricultural technology was estimaled sepamlely for each technology. The
dismbution of respondents according to Lheir level of adopuon of high yielding variety
seeds is presented in Tabie 4.3.5.

A perusal of the Table 4.3.5 revcals that majority of the respondents in all
the (hree farm size groups had medjum level of adoption of high yiclding variety seeds,
the figures being §9.39, 70.77 and 66.66 per cent for marginal, small and medium farmers
respeclively.

In case of margmal farmers 25.51 per cent of them had low level of
adoption of high yielding variety seeds. Omnly 5.10 per cent of themn were found to have
high level of adoption of high yielding variety seeds.

In respect of smal} farmers, | 8.46per cent werc in low calegory of level of
adoption of high yielding variety seeds followed by 10.77 per cent with high level of
adoption of high yielding variety seeds.

As regards medium farmers, the proportion of respondents in the high level
of adoption category (17.78%) was slightly higher than their proporiion in the low
category of level of adoption (15.56%).

The pooled data revealed that majority of the respondents (68.75%) had
medium level of adoption of high vielding variety seeds followed by 21.15 per cent with
low and 10.10 per cent with high level of adoplion.



Table 4.3.5 Distribution of respondenis according to their level of adoption of HYY

seeds

Category  Adoplon score

WNumber of farmers

range
Marpinal Small Medium Toolal
(n="98) (n=65) (n = 45) (N =208)
Low Upto 31.00 25 12 7 44
(25.51) {18.46) {15.56) (21.15)
Medium  31.0] - 61.00 H§ 46 30 144
(69.39) (70.77) (66.66) (68.75)
High 61.01 - 100.00 5 7 8 20
(5.10) (10.77) (17.78) (10.10)
Mean adoption score 43.09 48.62 49.37 46.18
S.d. 1518 14.63 14.71 14.98
C.V. 3523 30.09 29.80 3244

* Figures within parentheses indicate percentage
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The highest mean adoplion score (49.37) obtained for medium farmers and
lowest (43.09) for marginal farmers.

The valucs of coefficients of vanation indicated that marpinal farmers were
relatively more helercgeneous (35.23) as compared to small {30.09) and medivm (29.80)
farmers wilh respect 1o their level of adoption of high yielding variety seeds.

43.6 Distribution of respondents according to their level of adoption of chemical

ferilirers

Table 4.3.6 reveals that majority of the respondents in all the three farm
gize groups had medium level of adoplion of chemical fertilizers, the figures being 67.37,
72.31 and 71.11 per cent for marginal, small and medium farmers respectively.

A sizeable proportion of the marginal {armers {27.55%5) had low level of
adoption of chemical fenilizers. Only 5.10 per cent of them were found to have high level
of adoption of chemical fertilizers.

As regards small farmers, 20,00 per cent of them were found to have low
fevel of adoption followed by only 7.69 per cent with high leve] of adoptien of chemical
fertilizers.

As regards, medium farmers, 15.56 per cent of themn were found o have
low level of adoption of chemical fertilizers followed by 13.33 per cent with high level of
adoption.

The pooled data revealed that inajority of the farmer respondenis were with
medium level of adoption followed by 22.60 per cent low and only 7.69 per cent with high
level of adoption.

The highest mean adoption score (49.21) was obtained for medium farmers
and lowest (42.29) for marginal farmers.

The values of coefficients of variation indicated that marginal farmers were
relatively mor: heterogeneous (34.71) as compared o small (31.69) and medium (28.73)

farmers with respect to their level of adoption of chemical ferlilizers.



Tablc 4.3.6 Distribution of respondents according to their level of adoption of
chemical fertilizers

Category  Adoption score Number of farmers
range
Marpinal Small Medium Total
(n = 9%} {n=65) (n =45} (N =208)
Low Upto 30.00 27 13 7 47
(27.55) (20.00) (15.56) (22.60)
Medium 30,01 - 60.00 66 47 32 145
(67.35) (72.31) (71.11) {69.71)
High 60.01 - 100.00 5 3 o 16
(5.10) (7.69) (13.33) {7.69)
Mean adoption score 42.29 45,95 49.21 4491
5.d. 14.68 14.56 14.14 14.77
CV. 34.71 3169 2873 3289

* Figurcs within parentheses indicate percentage
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13.7 Distribution of respondents according to their level of adoption of plant

protection chemicals

Table 4.3.7 reveals that majonity of the marginal farmers (63 27%} hed low
level of adoption of chemical pesticides followed by 30.61 per cent with medium and only
6.12 per cent with high Jevel of adoption of chemical pesticides.

As regards small farmers, 46.15 per cent of them were with low level of
adoption followed by 43.08 per cent with medium and 10.77 per cent with high level of
adoption of chermical pesticides.

In case of medinm fammers, 48.89 per cent of them were found with

medium level of adoption of chemical pesticides.

Unlike marginal and small farmers, the proportion of medium farmers with
high level of adoption (31.11%) was higher than their proportion in the low level of
adoplion (20.00%) calegory.

The pooled data mdicaled that highest percenlage of the respondents
{48.56%) had low level of adoption of chemicals pesticides followed by 38.46 per cent
with medium and 12.98 per cent with high level of adoption.

The highest mean level of adoption score (29.44) was obilained for medium

farmers and the lowest {16.38) for marginal farmmers.

Among the three farm size groups, highest coefficient of varation was
obtained for marginal (59.58) farmers indicating that marginal farmers were relatively
mere hetcropeneous as compared to small (55.72) and medium (55.13) farmers wath

respect to their level of adoption of chemical pesticides.

43.8 Distribution of respondents according to their overall level of adoption of three

selected agriculiural technologies

In order to obtain the overall level of adoption score of a tespondent for all
the three sclected apricultural technologies, level of adoption scores of Lhree technologies
were summed up and the mean level of adoption score was calculated which was
expressed as percentage of the total potential for adopting those three technologies. The
findings obtained thereby are presented in Table 4.3.8.



Table 4.3.7 Distribution of respondents aceording to their level of adeption of plant
protection chemicals

Calegory  Adoption score

MNumber of tamers

ranpe
Marginal Small Medium Total
(n=98) (n =65} (n=43%) {N =208)
Low Upto 10,00 62 30 0 101
{63.27) (46.15) {20.00) (48.56)
Medium  10.0]1 - 33.00 k1] 28 2 &0
(30.61) (43.08) (48.89) {38.46)
High 33.01 - 100.00 i 7 14 27
{6.12) {10.77) {31.11) {12.98)
Mean ardoption score [6.38 19.92 29444 20.32
S.d. Q.76 11.07 16.23 12.78
CV. 5958 55.72 55.13 62.89

* Figures within parentheses indicate percentage



Table 4.3.8 Distribution of respondents wccording to their overall level of adoption of

three sclected agricultural technologics

- e

Category  Adoption score Number of farmers
ranpe
Marginal Small Medium Totd
(v="198) (n=65) {n=45) (N ~ 208}
Law Upts 25.00 44 25 16 gS
(44.907 (1R.46) {35.56) (40.87)
Medivm  25.01 - 50.00 34 26 18 73
(34 69) {40.60) (4D.00) {37.50
High 5051 - 100.00 0 14 11 45
(2041) {21.54} (24.44) [21.63)
Mean adoption score 33.73 38.16 42.69 37.16
S.d. 13.15 13.37 14,56 12.37
2 3859 35.04 3402 33.2¢

- s e

* Figures within parentheses indicate percentage
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A perusal af the Table 4.3.8 reveals thar highest perventage of the marginal
farmers {44.90%) had low level of adoption of three selected agricultural technologies
followed by 34.69 per cent with medmm and 20.41 per cent with high level of adoplion.

As regards small farmers, highest percentage of them {40.00%) had
medium level of adoption of three selected agricultural lechnologies followed by 38.46 per
cent with low and 21.54 per cent with high level of adoption,

A similar trepd was observed with medium fammers also. The highest
percentage of medium farmer respondents (40.00%} were found to have medium level of
adoption of three selected agricultural technologies [ellowed by 35.56 per cent with low
and 24.24 per cent with high level of adoption of three selected agriculwral technologies.

The pooled dala revealed that hiphest proportion of the respondenis
{40.87%) were wilh low level of adoption followed by 37.50 per cent with medium level
and 21.36 per cent wilh high level of adoption of Lhree agricultural 1echnologies,

The hiphest mean adoption score (42.69) was obtained for medium farmers

and lowest (33.73} for marginal farmers,

The values of coefficients of varialion indicaled that marginal farmers were
relatively more helerogepeous (38.99) as compared to smali (35.04) and medium (34.12)
farmers with respect 10 Lheir level of adoption of three selected agricuitural technologies.

4.4 Level of productivity across dilferent sizc group of farms

In the present study, the level of productivity of each farm was estimated in
terms of lolal gross margin over variable costs per annum expressed in mpee term. The
average total gross margin generaled under each farming system identified is presented in
Table 4.2.1. The distribution of respondents according to Lheir (olal gross margin over

wvariable costs is shown in Table 4.4.1.

A perusal of the table 4.4.1 reveals that majority of the marginal (73.47%)
and small (70.70%) farmers had a medium level of total gross margin in the of range
R3.15969.00 to Rs. 26974.00 per annum. On the other hand majority of the medium
farmers (53.33%) were found to have igh level of tolal gross margin of more than
Rs.26975.00 per annum.



Yable 4.4.1 Disteibution of respondents aceordiag te their total gross margin over

variable costs
Caepory Range Number of farmers
Marginal Small Medom Total
n=98 {(n=65) (=43 (N=208
Low Upto Bs. 15968.00 26 5 ¢ 31
(26.53) (7.69) ) (14.90)
Medmemn Rs. 19969.00 - 26974.00 72 46 z1 139
(7347y (077 (@667 (6633)
High Above Rs. 26975.00 o 14 24 3%
) (21.58)  (5333) {1837
Mean 1260089 2718340 3249478 21470.00
S.d. 183392 4D75.65 6103.01 S502.98

cV. 14.53 23.72 27.13 25.63

. e s
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& sizeable proportion of the marginal Garmers (26.53%) were found to have
low tortal gross margin which was below Rs.15968.00 per annum. No marpinal farmer was
found o have letal gross margin above Rs. 26975.00.

As regards amall farmers, 21.54 per cent of them were in the high category
of the tolal pross margin of more than Rs.26%75.00 per annum. A small proportion of them
{7.69%) were m the low category having a total gross margin below Rs.15968.00 per

Annur,

In respect of medium size farms, 46.67 per cent of the farmers respondents
were In lhe medium category of wolal pross margin ranging between Rs, 1596900 and
Rs.26974.00. No respondent in the medium farm size group were found to have total
anmual gross margin below Ra.13968.00).

The pooled data revealed that majority of the farmer respondents {66.83%)
obtained a tolal pross margin ranging between Rs.15969.00 and Rs.26974.00 per annum
followed by 18.37 per cent with a totad gross margin gbove Rs 2697500 and 14.90 per
cent with a total gross margin bellow Rs.15968.00 per annum. The average total gross
margin in the poeled sample of farmers was Rs.21470.00 per annum.

The highest average lolal gross margin (Rs. 32,494.78) was oblained in the
medium size group farms and lowest (Rs.12619.89) in the marginal size group of farms. In
the case of small size proup of farm the average toral gross margin was Rs.27183.40 per

AnMUT.

The values of coefficients of variation indicated (har farmers were
relatively homogencous amongst themselves with respect to realization of total gross
margin from various activities in their farms. However, medium farmers were relatively
more heterogencous (27.13) as compared 10 marginal (14.53) and small (23.72) farmers

with respect to their realization of total gross margin from various farm activines..

The findings mdicated that the level of productivity in medivm and small
size groups of farms was censiderably higher than the level of productivity in the marginal
size group of farms. Larger size of operational land holding may be 2 factor for these
differences in leve! of productivity among different size group of farms. However, an

examination of the level of productivity per unit of land holding indicated that per hactare
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total pross margin was highest in marginal farmers foliowed by small and medium
farmers. Higher cropping inlensity in marginal and amall farms as compared to medium
farms and inclusion of livestock and fishery activities in estimation of tolal gross margin
of a farm may be attributed to (his decrease in per hectare total pross margin with an

increase n land holding size.
4.5 Relationship of level of adoption with sclected independent variables

The relationship of level of adoption of sclected agric,zultu;.al lechnologies
wilh the independent variables was found out separately for marginal mc&mm and pooled
sample of farmers by uwsing zero order correlation coefficients. gigniﬁcanca of their
relalionships was ascertained by calculating *t* values. Two tailed 1ests were employed to
verify the hypotheses formulated in this regard. The decision ¢rileria was stipulated at
0.01 level of probability for type 1 error in two (ailed tests. The findings on the
correlational analysis are presented in Table 4.5.1.

Table 4.5.1 reveals that in case of marginal farmers 13 independent
variables were sigmificantly correlated with the level of adoption of selected agricultural
lechnology. The variables cropping intensity (X3}, degree of commercializanon (3),
working capilal availability (Xg), innovation proneness (X,), economic molivation (X3),
scientific orientation (Xi4), risk orfenmation (Xis), management orientation{X ), attitude
towards improved farm practices (Xi9), knowledge level on agricultural technology (Xz0)
and degree of information €xposure (X;;) were positively and significantly correlated at
0.01 level, whereas the variables size of operational land holding (X;) and social
parficipation (Xy1) were posilively and significantly correlated with level of if adoption at
{.05 level. Hence the null hypotheses that there is no relationship between these
independent varables and level of adoption by marpinal farmers were rejected and

alternalive hypotheses were tentatively accepled.

In respect of small farmers, |7 independent variables were found to have
significant correlation wilh level of adoption of selected agricultural lechnologies. The
variables size of land holding {X,), farm mechanization (X;), cropping intensity {3X3),
degree of commercialization (X4), working capital availability (X}, social participation

(X)), innovation proneness (X2}, economic motivation (X,3), scientific orientation (3{,4),



Table 4.5.1 Relationship between level of adoption and selected independent

variables
S Seleded independent riables  Marginalfarmers  Smallfamers  Medumfamers  Pooled sampie
Ho. (n = 98) fn = &5} (n= 45) {N = 208)
rydue  twvalue rvaue  Twale  rvaue  tvalue  rvalee  tvaue
X1 Sizeof operational land holding 432 4693* M5 3652*" 404 2895 516 §edXM
¥: Farm mechanization Jog 1074 A95 0 3412¥Y 3130 3918 422 eb80Y
%1 Cropping intensiy 445 4869 505 4843 601 4930** 39 6989
L Degree of commercialization 420 4534 483 4045 591 4803** 541 A7e0*
% Exient of family labour 07 10W 09 2577 432 L4t 301 4530
utilizakion
e Working capital availability 512 SA4D*Y B3 51 619 S eftv 45 12113
L Age 096 0545 J93 1561 230 1549 d23 1V7E
Xz Educational level 125 1234 295 2450 342 2380 136 197
¥z Family bype 021 0405 201 1628 215 1443 A0 1.529
Lip Family sze 0% 0.549 A24 0589 233 1571 19 1720
A Socal parlidpation 2180 27198 320 26R0M 481 3885t 120 1734
Yi2  Innavation prongness 397 4238 412 35EE* 539 4095 426 65T
X3 Economic motivation 573 GEROM BB RO H03 4056 502 (0542t
Lu  Scertific orientation 493 5RRZYT N9 1662 405 2804 42 bed2™
Xis  Risk crientation 471 S231* a0 R3K** 21% 1471 382 pa45*
¥i5  Level of aspiration J46 0 1.446 203 1845 209 1401 138 1999
%17 Orientalion towards competition 162 1.680 387 A3™ 503 3s1e*t 3 4546
L5 Management orentaticn G2 S.09prt 509 4693**  59R 4882 401 p2EZM
X1 Afitude owards improved farm - 514 S8t 426 3737 525 4044 %63 9.7
pracices
Yx Knowledge level omagricuturl 593 7215 932 4.986%* 641 5475'% 661 12.642*
techriology
X1 Degreeof nformafion exposure 393 4187 493 4497 520 3991 56t 876"
* : Significant at .05 level with two tailed probabilities
*#+ . Bigmificant at {1 level with two tailed probabilities
d.f. : (N-2) for all cases
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risk orienlation (X,s), onentation towards competition (X)7). management orientation
(X1s), attitude towards improved farm praclices (X}, knowledge level on agriculiural
technology {Xz) and degree of information exposure (X1} werc positively and
significantly comrelated wilh the level of adoption at 0.01 level whereas the variables
extent of Family labour urilization (X5} and education level (Xg) were positively sipnificant
at (.05 level. Hence, the nnll bypotheses (hat there is no relationship of these variables
with level of adoption by small farmers were rejecled and allernative hypotheses were
tentatively accepted.

In tespect of medium farmers, 16 independent variables were significanly
correlated with the level of adoption of selecled agricultural t¢chnology. The variables
land helding size (Xi), farm mechanization (X2}, cropping intensity (X3), degree of
commercialization (X4), extent of family labour utilization (X;), working capital
availability (Xs), social participation (X;)), innovalion proneness (X;z), economic
motivation (X3}, scientific orentation (X,s), orenlation towards competition (X,7),
management orienfation (X,g}, atiitude towards improved farm practices (X;q), knowledge
level en agncultural lechnology (Xap) and degree of informalion exposure {X3,) were
positively and significanily correlated with the level of adoption at .01 jevel, whereas the
variable education level (X3} was posiiively significant at 0.05 level. Hence, the null
bypotheses that there is no relationship of these vanables with level of adoplion by

medium farmers were rejecied and allernative hypotheses were tenitatively accepled.

In respect of pooled sample of farmers, 17 ndependent variables were
found to have significant correlation with level of adoption of selected apricultursl
technology. The varables size of land holding (X)), farm mechanization (X;), cropping
inlensity {X3), degree of commercialization (X4}, extent of family labour utilization (Xs),
working capital availability (X;), innovation proneness {Xy2), economic motivation (X,3),
scienlilic orientation {X14), risk orientation (Xs5), orientabion towards ompetition (X;7),
managcmen! orientation (X)g), altitude towards improved farm practices (X,s), knowledge
level on agricultural lechnology (Xg0) and degree of information exposure {X3,) were
positively and significantly correlated with the level of adoplion at .01 Jevel, whereas [he
varables education level (Xg} and level of aspimation (Xq) were positively and

sigrificantly correlated at 0.05 level.
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An examination of the magaitades of correlation coeffeients in Lhe pooled
sample of farmers revealed that out of 17 independent vanables having significant
correlation with level of adoption, only seven vanables viz., land holding size (X)), degree
of commercialization (X4}, working capital availability (), economic molvation {X13),
atlitude towards improved famm prectices (Xip), knowledge level (Xjp) and degree of
information exposure (X2} had correlation coefficienis with magnitudes ranging between
0.516 and 0.661. This indicates moderately strong relalionship of these variables wilth
level of adoption. The magnirudes of correlalion coeflicients of all other significandy
comelated vanables ranged botween 0.136 and 0.426 indicating the very weak 10 weak

relationships of these variables with the level of adoption.
4.6 Retatianship of level of produetivity with selected independent variables

The relationship of level of productivity with the selecied independent
varfabies was found out separalely for marging, medivm and pooled sample of farmers
by using zero order correlation coeflicients. Significance of their relationships was
ascenained with the help of “t* lests. Two tailed tests were employed o verfy ihe
hypotheses formulated in s regard. The findings on the correlational analysis are
presented in Table 4.6.1.

In respect of marginal firrners, 13 independent varisbles were found to
bave sipmficart comelattion wilh the level of productivity. The variahics size of land
holding {X;), cropping intensity (X:). depree of commercialization (Xy), working capital
availability (Xg), innovation proneness (X z}, economic motivation (X;s), scientific
orientation (X,4), level of aspiralion (X)), orientation Wowards competition (X713, , attitude
towands improved farm practices (Xjs), knowledpe level on agricultural technology (Xay)
and degree of infommation exposure (X3} were positively and signilicanily correlated at
0.01 level, whereas the vanables education level (Xg) had 8 positiveiy significant
correlation at 0.0% level. Hence, the null hypotheses that there is no relationship betwesn
these variables with level productivity of marginal farmers were rejecled and alternative

hypotheses were ignlatively accepled.

In respect of small farmers, [T independent vadables were significanily

correlated with the level of praduciivity. The variables size of land bolding (X,), cropping



Table 4.6.1 Relafionship between level of productivity and selected independent
variables
9, Selecled independent variables  Marginal faimers Smalk farmers Medium farmers Paaled sample
No. In="98) (n=65) n = 45) (N = 208}
rvalue  tvalee  rvalie  tvalue  rvalue  tvalue  rvalue  tvalue
% Sizeof operafional @nd hoiding 0347 3.594** 0503 419%™ (527 4062%% (421 6RETY
%z Farm mechanization 0i0s 1034 L2 1.62% 0320 2214 0226 3329%
%3 Cropping intensity 0542 B319™ 0520 48B3t 0501 3795C 0643 12040%
% Degree of commercializalion 0,340 35%2*¢ Q405 3515 Q460 3.3%7** 0395 6170™
¥s  Exient of family labour 0129 1274 0362 3.082% 0410 2948*" Q368 5.680%F
utilization
X;  Working capital availabilty 0521 hoRQY* Q508 4680 ORG7 4513% (588 104607
Y Age 0126 124 0133 L1140 0152 L0068 0137 1.9
% Educational level 0219 2498 0301 2502¢ 0381 2702** npa3e 190t
Xa  Family type o124 11348 0724 0991 Qi3 OReR Q018 1708
Xio  Family size 0928 1265 0.291 244t 0185 1303 0133 1985
X1 Sodal participation 0107 1054 0.28% 2486 0432 340" 0301 4665
L1z Inmgvation proneness 0492  5537** 0418  3652*% (0405 2904 0302 4546
%17 Fconomic motwalion (1583  7215* 0R3Z 4385 (0640 R461TT 0720 14.880%°
K14 Soentific onentation 0470 5217% 0491 4473 (0493 375% 0334 5.085*
%15 Aisk onestation 0136 1345 0210 1704 0280 1987 0315 4763t
fie Level of aspiration {561 BE39* 0452 4485 0591 434%° 0692 13757
L Crientation towards rompetilion 0410 4405* (0481 4354 Q452 3225 (066l 12.608%
¥is Management crientation 0.1 1700 G406 3515% Q419 3026** (0325 4832
Xio Afftude towards improved farm 0502 5.687** 0509 4693 0510 3887 0505 8623
pradices
Yx; Knowledge level on agriculturat 0564 6.681** (580  SESI** Q603 4956 (562 9.7%1Y*
fednology
X» Degreeof nformation exposure 0391 4162 0.490  4461** 0419 3026°* 0361 555"
* ; Significant at .05 level with two tailed probabilities
** : Significant at 01 level with two thiled probabilities
d.f. : (N-2) for all cases



101

intensity (Xa), degree of commercialization (Xa), exient of family labour uhikization (Xsl,
working capital availability (Xs). innovation proneness {Xi2), sconomic motivation (X2l
sciemtific orientation (Xie), level of aspiration (¥ 4), orientation towards competition (X,1),
management aticntation {X;s), atitade towards improved farm practices (X,9), knowledge
level pn ageicultural technology (Xzo) and degree of information exposure (Xz) were
positively and significantly cosrelated with level of preductivity at 0.0 level, whereas the
variables education Jevel (Xy), family size {Xio) and social participation (Xy;) were
positively sigaificant at 0.05 level. Hlence, the miil hypotheses that there is no relationship
beiween these variables and Jevel producnivity of marginal farmers were rejected and
alternative hypotheses were tentatively accepted.

In respect of mediwn farmers, 17 independent variables were found to have
significant correlation with the level of productivity. The variables size of land holding
(X)), cropping intensity (X3), degree of commercialization (X4), extent of family labour
wtilization (X4}, working capital availability (Xs), education level (Xg), social participation
(X11). innovation proneness (X2}, cconomic motivation (Xya), scientific onemtation (Xi4),
level of agpiration (X;¢), orientation towards competition (X)2). managemant orientation
(X5), attitude towards improved farm practices (X)), knowledge tevel on agricultural
technology (Xaq) and degree of information exposwe (X21) were positively and
significantly correlated at 0.01 level, whereas the variables farm mechapization () bad a
significant positive correlation at 0.05 level, Hence, the null hypotheses that there is no
relationship between these variables with level preductivity of medium farmers were
rejected and alternative hypotheses were tentafively accepted.

In respect of pooled sample of farmers, (8 independem vanables were
significantly correlated with fevel of praductivity. The vasiables size of land holding (X4,
farmy mechanization (X5, cropping intensity {Xs), degree of commercialization (Xs),
extent of family labonr utilization (M), working capital availability (Xs), sacial
participation (Xy1), innovation pronensss (X)2), economic motivation (X, seientific
orientation (My4), level of saspiration (Xs), orientation towards competition
(X7),management otientation(Xys), atwitude towards improved Farm practices (Xjs),
knowledge level on agricultutal technology (Xap) and degree of information exposure
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(Xa1) were positively significant ai 0.01 levei, whereas the variables education level (Xsj
had a positive and significant correlation at 0.05 level.

A perusal of the data in the pooled sample of farmer revealed that out of 18
independent variables having significant correlation with level of productivity, only 7
variables, viz., cropping intensity (3X;), working capilal availability {X;), economic
motivation (X13), level of aspiration (X4), ofentation towards competition (3X{;7), attitude
towards improved farm practices (X)5) and knowledge level {Xi) had cormelation
coefficients with magnitudes ranging between 0.505 and 0.720. This indicates a
moderately strong to strong relationship of these variables with level of productivity. The
magnitudes of correlation coefficient of all olther sigmficantiy correlated variables ranged
betwezen 0.136 and (.3%5 indicating a very weak to weak relationship of these vaniables
with level of productivity.

4.7 Contributory effects of selected independent variables on level of adoption

The technique of muliiple regression analysis was employed to delermine
the relative influence of selected independent variables in predicting the varation in level
of adoption by farmers. The independent variables which were significantly correlaled
with the level of adoplion were selecled for multiple regression analysis. Separate multiple
regression analyses were done with respect to Lhe marpinal, small, medium and pooled

sample of farmers.

The independent variables had their own units of measurement which did
pot permit & comparison of the parial regression values. To facilitate comparison, the
partial regression values were converted to standard partial regression values which were
free [fom Lhe units of measurement. The independent variables werc then ranked on the
basis of standard partial regression values, to find out their relative imponance in
predicling the level of adoplion by farmers. The predictive power of multiple regression
was eslimated with the help of coefficient of multiple determination (R?). The results of

regression analysis are presented in Table 4.7.1.

A perusa) of the table 4.7.1 reveals that in case of marginal farmers , the
highest standard pariial “b" value was found in knowledge level on agricultural
technology (Xz0) which was ranked first in order of predictive ability. The standard pariial



able 4.7.1 Relative contribution of selected independcnt variables towards level of
adoption

Selected mndependent Margmal famers Small Earmers Medium Grmers Pooled sample
vaniables {n="48) (n=65) {n=45) (N = 208)

Parial tvahe Standard Partial b tvalue Standaed Partial b tvalee Standard Partial b tvalee  Standard
bwle br patald wvale o paialb vake b pafib  valie  for  partiald
partid b vele pariial b vakue paria b vake partid b walue

¥ Sieofoperstionalbnd 2837 1157 001 3382 190 QOBOIY) 07T 0558 O3 (448 TR (hOASVI)
hilding

Y Fam mechanization . - - 0225 DAPE Q026 Q38% 1138 QR Q4R 18100 000

X {ropperg intensity CodE 290 OQO96{V) G097 2314 01%{I) 121 2460° Q210(N) 1519 1081 BOd

% Degree of Q054 1861 GRT 0037 1521 Q042 023 A1 (Y 07 2520 00s)
commeraalizalion

% Edent offamity labour - . - 4011 0eRS OM2 007 Q887 0029 001 07 O
wtilization

Y Working capital (4% 24100 020800 1167 32T BARN 2276 34t 022NN 1367 348t Q.25(N)
availabilty

oAge

B Coucational leval - - - quFs  1A17 G0 TS OS2 06 Q1 1587 d0ig

% Fandytype

Jn Family size

Tin Skl paniapation 0447 0879 0016 Q380 182 D019 Ged2  0%76 003 -

Y lonovation proneness 0369 1092 G034 03 tA0 0032 &M 150 0068 OSO7 1947 Q0B3[WIN}
fo Soooomicmotaton 0510 1% 0206 OSR LIE* Q2] Q8% 32574 0Z0M QR0 33477 0230
T Sciemlficorermation 0047 1930 003 Q0M 0S40 0AOOF 0O8S  QeB% 00 035 1820 OO

%5 Fish orieration 00 1668 G4 Q148 162 00K - - . 0I03 08 D032

Yis Leve of aspiration - - - . . - . - - a3 17 00

I Qrienkstion towads - - - 03 055 00 48X 1433 0D%8 Q008 ORTE g0
compettion

Yia Managememuriertation 0046 1260 Q0RO 005 1761 Q0% 0143 1867 D& 043 1195 (M9

i Alftude towards D562 2631% OI2KIM 0211 1885 DO38 0SB 2769% DOBS[Y) 0543 2962** 0109(V)
improved Farm practices

Knowedge lmelon 0640 3510 022B() 0262 2181° O16N) 0491 3340° 02510 0801 3495 0301)
agrieuitural technolody

Degree ofinformation 0354 1670 Q080 G385 21037 QOROQ) 0421 1566 Q091 0429 245" QIONGY)
Expusre

R = 079 7= 0762 R=02  R=06%
{with 13 variables) (with 17 variables) (wilh 16 variables) (with 17 variahles)
: Significant at .05 level
: Significant at .01 level
ipures within pargntheses mdicate ranks on the basis of standard partial b values
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b valug indicated that other things remaming constant, unit change in the level of
knowledge of the marginal farmers will bring about a corresponding change in level of
adoption of selected agricultural technelogy W the extent of 0.23 unit. The variables
working capital availability (X4}, attimde lowards inproved farm practices (Xj¢) and
cropping intensity {X3) were ranked second, third and fourth respectively in order of their
predictlive abilities.

In case of sinall farmers , the variables economic inetivation (X4}, working
capital availability (X} and cropping mtensity {X;) were ranked firsi, second and third
respectively in order of their productive abilities. The wariables knowledge level on
agricultural technology (Xa0), degree of information exposure (Xx) and size of land
holding () were ranked fourth, fifth and sixth in order of their predictive abilities.

In respect of medium farmers, the variables knowledge level on agnicultural
technology (Xa0), economic motivation (X3} and working capital availability (X,) were
ranked firsi, second and (hird respectively in order of lheir productive abilities. The
variables cropping mtensity (X3), degree of commercialization (Xs} and attitude towards
iunproved farm practices {(Xi¢) were ranked fourth, fifth and sixth in order of their
predictive abilities.

In case of pooled sample farmers, 8 independent variables were found to
conlribute significantly to Lthe level of adoption by farmers. The variable knowledge level
on agricultural technology (X20) ranked first, followed by Lhe variables working capital
availability (X¢), economic motivation (3,3), attitude owards improved farm practices
(X)9), degree of information exposure (X3)), degree of commercialization {X4), size of

land holding (X} and innovation proneness (X)2) in order of lheir predictive abilitics.

The R? values indicated that 21 independent variables selected for the study
were highly eflicient in predicting the level of adoption of apricultural (echnology by
farmers. In case of margina! farmers 79.80 per cent of the variation in the adoption level
could be predicted by 13 vanables. In case of small farmers, the 17 variables used in the
multiple regression analysis could predict 76.20 per cent of the variation in the level of
adopuion of agricultural technolopy by small farmers. In case of medium farmers, 74.40
per cent of the variation ju the level of adoption could be predicted by 17 variables. In
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respect of pooled sumple of farmers, the 17 variables could predict 68.40 per cent of the

variation in the leve] of adoption by fanmers.

The result of the regression analysis revealed that for different categoeries of
farmers, different independent variables were imporiant in predicting their level of
adoption of agricultyral technoiogy. There were, however, some common vanables also,

which are highlighted below.

Economic mativation (X,3) contributed positively and significantly o the
level of adoption of agricultural lechnology by marginal, small, medium and pooled
sample of farmers. Economic motivation is an indication of the degree of willingness for
investment for adopting improved agricultural technolepy. To increase the level of
adoption of improved agricultural 1echnology, farmers are (0 be economically motivated to
maximise their profits from farming. The profits which might accrue to the farmers by the

adoption of improved lechnology has to be lghlighted in agricultural extension work.

Knowledge Tevel on agricultural fechnology (X0} contnbuted positively
and significantly to the level of adoption of agricultural tcchnology by marginal, small,
medium and pooled sample of farmers. Several researchers have found knowledge level
on agricultural lechnology (o be an iraportant factor influencing the level of adoption of
agricultural technology by farmers. Knowledge is essential to obtain full benefits of a
technology. To increase the level of adoption of improved technology by farmers, their

level of know!edge on those lechnologies has got to be mereased.

Working capilal availability (X,) contributed positively and signilicantly to
the level of ndoption of agricultural echnology by marginal, small, medium and pooled
sample of farmers. Working capilal is required by the farmers to meet the exp;[nscs on day
to day crop and livestock production activitics in terms of both cash and kind. It indicates
farmers’ investment potential and, Lherefore, is important in the context of the use of new
technology, because the new techmology is input intensive and these inpuls arc costlier

than the 1raditional inputs. This is panticularly imponant for marginal and sma)l farmers.

The wvariable cropping intensity (X3} contributed positively and
signilicantly to the level of agnenlmral technology t:},r marginal, small and medium
farmers. The variable attitude towards improved ffom practices {Xis) contmbuted



1G5

positively and significantly to the prediction of level of adoplion of agricultural
technology by marginal, medium and pooled sample of fammers. Favourable attiade of
farmers increases the possibility that farmers will use the technology more than those who
have unfavourable attitude. Hence, lo motivaie farmers to adopt improved technolopy, it is

essential 1o creale favourable attimde of (he fammers towards those improved technology.

The variahje size of land holding (X} and degree of infarmation cxposure
(X7} contmbuted positively and significantly to the prediclion of level of adoption of
agricultural technology by small farmers and pooled sample of farmers. The variable
degree of commereiafization (Xs} contributed positively and significantly to the prediction
of level of adoplion of agricultural technology by medium farmers and pooled sample of
farmers. Commercialization indicates movement from subsistence 1o commercial farming,
This can be achieved by use of improved technology i farming Degree of
commercialization is both cause and effect of technology adoption. However, in this study,

it was considered as a cause.

Innovalion proneness (X;;), i.€., interest in the desire to seck changes in
farming techmiques and to introduce such changes when practical and feasible, contributed
positively and significantly to the prediction of level of adoption of aprcultural
technology in the pooled sample of farmers.

4.8 Contributory effects of selected independent variables on level of productivity

The techmque of mulaple regression analysis was used t@ determine the
relative influence of selected independent varigbles in predicting the variation in the level
of productivity of farmers. The independent variables which were significantly correlated
with the level of productivity were sefected for multiple regression amalysis. Separate
multiple regression analyses were dope wilth respect 1o the marginal, small, medium and
pooled sample of farmers. The independent variables were ranked on the basis of standard
partial regression values. The prodicted power of multiple regression was csiimaied with
the help of coefficient of muiliple determination (R%). The resulis of multiple regression

analysis are presenled in Table 4.8.1.

In case of marginal farmers the highest slandard partial ‘b” valuc was found
in economic motivalion {X ;1) which was ranked first in order of predictive ability. The



Table 4.8.1 Relative contribuiion of selected independent variables towards level of

productivity
9. delecred mdependent Maromay farmess Symall fasmers Medium farmers Pauled sample ‘
Ho. varighles {n=48) {n =64} [n=45) (N = 208}
Putidl tvalue Stndaed Portial b twalie Standard Pl b teele Samdad Palial i fveive  Sandrd
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: Sipnificant at 05 level
*2 : Significant at 01 level
#Figures within parentheses indicate ranks on the basis of siandard partial b values
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variables knowledee level on agricultural technology {(Xap), fevel of aspiration {Xis},
cropping inlensiry {Xj)and size of land holding (3(; ywere ranked second, third, fourth and
fifth respectively in order of predictive abilities. The [3 sefected independent variables
could predict 75.20 per cent of the variation in the level of productivity.

in case of small farmers, knowledge level on agricultural technology (Xaqg),
economic motivation (Xy3) and cropping intensity {X5) were ranked firsL, second and third
respectively in order of predictive abilities. The variables working capial availability (Xe),
attitude towards improved farm practices (X}, level of aspiration (X4) and size of land
holding (X, )were ranked fourth, ffth, sixth and seventh respectively. The 17 independent
vanables could predict 73.60 per cent of the varialion in the leve! of productivity.

In respect of medium farmers, cconomic motivalion {Xi3), knowledge level
an agriceltural technology (Mzgland level of aspiration (X,5) were ranked firsl, second and
third respectively in order of predictive abilies. The variables working capital availability
(X4}, size of land holding {X;), anilde towards improved farm praclices (X,s) and degree
of commercialization (X }were ranked fourth, Rfik, sixth and seventh respectlively in order
of their predictive abilities. The 16 independent variables could predict 70.3¢ per cent of
the vanation m the level of productivity.

In the pooled sample of farmers, 10 independent variables contributed
significantly to the level of productivity of fanmers. The vanables econpmic motivation
(X11), level of aspiration (¥,) and orentation towards competition (X7} were ranked Rrst,
second and third respectively in order of their predictive abilities. The variable cropping
intensity (X3) ranked fourth followed by the variables working capital availability (Xs),
knowledge level on agricultural technology (Xap), atuitude towards improved farm
practices (Xyq), size of land holding (X )and depree of informeation exposure {Xu1). The 18
independent variables could predict 59.80 per cent of (he variation in (he level of

productivity.

It is evident from the findings presented above that the veniables size of
tand holding (X, ), cropping intensity (X3), sconomic molivation (X,3), level of aspiration
{X15) and knowledge level or agricaltural technology (Xz) centribuled positively and



107

significantly to the prediction of preductivity of marginal, small, medium and pooled
sample of farmers. The siandard partial ‘b* values in the pooled sample of farmers
indicaled Lhat other things remaining constants, ynit changes in Lhese five variables will
bring about a corresponding change in the level of productivity of farmers to the extent of
1.16 unit.

The variahle attitude Lwards improved practices (X s) contnbute positively
and significantly to the prediction of level of productivity of small, medium and pooled

sample of farmers.

The variable working capital availability (X} were found to contribuied
positlively and significantly to the prediction of level of productivity in small, medium and
pooled sample of farmers.

4.9 Direct and indirect effects of sclected independent variables on level of adoption

The nine independent variables whose parhial repression values were
significant in the multiple regression analyscs were ncluded in the path analysis. The
objective of doing path analyscs was to pet a clear piciure of the direct and indirect effects
of lhe selected independent variables on the level of adoption of selected agricultural
icchnologies by fammers, Variables through which sobstantial indirect cffects were
channeled were also found out. The path analysis was done with the pooled sample of
farmers and the results are presented in Table 4.9.1. The variables were arranged from
high to low total direct effect.

Table 4.9.1 reveals that the varable knowledge level on agricultural
technology (X2p) had the highest positive and substantial direc{ elfect (0.267) on the level
of adoption of agricultural lechnology by farmers. There were positive and substantial
direct effects of economic motivation (0.2103), working capital availability (0.206) degree
of commercialization {0.170), size of land holding (D.169) and attitude towards improved
farm practices {0.104), in order of imporance, on the leve] of adoplion of agricultural
technology by farmers. The direct effects of degree of information exposure (X)),
cropping intensity {Xi) and innovation proneness were positive but relatively less, the
figures being 0.090, 0.061 and 0.018 respectively. The Iotal indirect effect in respect of all

the selected independent variables were positive and substantial.



Table 4.9.1 IMrect and indirect effects of selected independent variables on level of
adoption

Selected independent variables Dircet Total Variables through
cifect indirect which substantial
effect indirect effects are

channeled

X20 Knowledge level on agricultural 0.267 0.393 0.101 Xa
technology 3.097 X1
0.083 X3,

X1 Ecouomic motivation 0210 n.38! 0108 X5
0.098 X
0,090 X,

X, Working capital availability 0.206 0.43% 0114 Xye
0.109 X
0.099 X3

Xy Degree of commercialization 0.170 0.350 0.109 X,
0.076 X13
0.060 X3

Xy Size of operationa] land hoiding 0.169 0.340 2176 X4
(0.008 X,y
0.086 X5

Xis Atlitude towards improved farm (.104 (.458 119 Xy
practices 0.105 X4
0.096 X,

Xy Degree of informnation exposure f.0a0 0470 0,130 X4
0.098 X5
0.0u1 X,

X; Cropping inlensity 0.061 0.334 0.069 X3
0.066 Xy
0.058 X,z

K13 Innovation proneness 0.013% 0.407 0.101 X5y

0.097 Xn
0071 X,
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Degrec of information exposure (X21)had the highest (0.470) and cropping
intensity (X3) had the lowest ((3.334) tolal indirect effect.

The data presented {n the Table 4.1.9 also revealed that the vardable
knowledge level on agricultural lechnolopy (X3} was imporiant as substaniial indirect
effect of as mamy as six variablcs were channeled through this variable, The next
important variabies were economic motivation (X,3) and attitude rowards improved farm
practices (X¢) as substantial mndirect effects of as many as four variables were channeled
through each of these two variables. Next in importance were working capital availability
(X.), size of land holdng (X,) and degree of information exposure (X3} through which
substantial indirect effecls of three variables were channeled through each of the
variables. The subsiantial indirect effects of two variables were channeled Lhrough
cropping 1ntensity {X3). The substantial indirect effects of one variable were channeled
through each of Ihc# variables degree of commercialization {X;) and innovation
proneness (X2}

The total direct effect, total indirect effect and the largest indirect effect
channeled through single variable are disgrammatically presented in Figure 4.9.1.

4.10 Direct and indirect effects of selected independent variables on level of
productivity

The technique of path analysis was used o get a clear picture of direci and
indirect effects of selected independent wvariables on lovel of productivity. The 10
independent variables whose partial regression values were sigmficant in multiple
regression analysis were included m the path analysis. The path analysis was done with the
pocled sample of farmers. Varables through which subslantial indirect effecls were
channcled were also found out. The variables were then arranged from high to low total

dircet effect. The result of path analysis are presented in Table 4.10.1.

The Table 4.10.1 reveals that the variable orientalion towards competilion
{Xi7) had the highest posiiive and substantial direct effect (0,269} on Llhe level of
productivity. There were positive and substantial direct effects of level of aspiration
{0.241), cropping mtensity (0.219), eccnomic motivation {0.204), attitudes towards
improved farm practices (0.179), working capital availability (0.118) and knowledge level



Table 4.10.1 Direct and indirect effects of selected independent variables on level of

produstivity
Selected independent variables Direct offect Tistal Variables through
indirect cffect  which substaatial
indirect effects are
chanmeled
X7 Orientation towards 0.269 0.390 1257 X,
competition 413 X
0.093 Xy
Xie Level of aspiration 0.241 0.450 0114 X
01409 X4y
06.098 X;
X Cropping imensity 0219 0.423 Q112 Xy
0. 108 X3
0106 X,
Xy Economic molivation 0.204 0.515 6.131 X;
0112 X,
0110 X,
Xis  Attude towards improved 0.17% 0.335 0.099 X3
farm practices 0079 X,
0.054 X,
Xs Working capital availability 0.11% 0.470 0.127 X5
(.09 X
0.082 X3
Hazp Kpowledge kevel on 8.106 0.455 0.126 Xy
agrieulagal technology 1.099 X
0.086 X5
Xy Siz of land holding 2.086 0.334 0092 X3
0.072 Xzg
0042 Xs
Na Degree of commercialization D.063 0.325 0.061 X3
0.049 X,
0.043 X7
X2, Degree of wformation 0.049 0.31) 1.064 X9
exposure 0052 X5

0,039 Xug
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{0.106}, in order of imporiance, on the level of productivity. The direct effects of size of
land holding (X}, degree of commercialization {Xs) and information exposare (X;,} were

positive but relatively less, the figures being 0.086, 0.069 and 0.049 respectively.

The tolal indirect effects in respect of afl the selected independent varizhles
were posilive and subsiantial. The variable economic molivation (¥;3) had the highest
(0.315) and degree of information exposure (3;,) had the lowest {0.311) tolal indirect
efiects.

Drata presented in Table 4.10.] also revealed that the variables size of land
holding (X,} and cropping iniensity (3{;} were imporant as subslantial indirect effecis of
as many as five vanables were channeled through each of these two variables. Next in
importance were degree of commercializefion (X4} and economic moiivalion (X;;) as
subsiantial indirect effects of four variables were channeled throupgh each of these two
variables. The substantial indirect effects of three variables were channeled through level
of aspiration {X5) and kmowledge level {Xy). The substantial indirect effcets of rwo
variables were channeled through working capilal availability (X), orientation towards
competition {(X,7) and atlitude towards improved farm practices (Xi9). No substanlial
indirect effect was channeled duough degree of information exposure {Xz).

The tolal direet effect, tolal indirect effect and larpest indirect effect
channeled through single vanable are presented diagrammalically in Fig. 4.10.1.

4.11 Farmers’ perceptions of the factors hindering adeption of improved agricultural

technology

Table 4.11.1 reveals that 2 todal of nine factors were perceived by more
than 20 per cent of both the marginal and small farmers as constrainis in adoplivn of
improved agnenltural technology by them. In case of medium farmers, a total of ten
factors were perceived as constraints in adoption of improved agriculiural techaology by
them.

In respect of marginal and small farmers, ‘lack of finance”, *non availability
of HYV seeds in time’, “high cost of fertilizers and pesticides’ were perceived 1o be the
three most important constraims in adopiion of improved technology by them. ln respect

of medium farmers. ‘non-availability of HYV seeds in time’, lack ol irrigation facilities’



Table 4.11.1 Farmers' perceptions of the factors hindering adoption of improved

agricultural technolopy
Marpinal farmers Rank Small farmers Rank Medium Garmers Rank
(n=98) order {n=65) order (n = 45) order
Lack of finance {163) I = Leckof finance (122) 1 a Non-availability of I
HYY seeds in time (81)
Non-availability of Il & Non-availability of IT  #* Lackof imigation 1|
YV seeds in lime ITYV seeds in time facilities (49)
{113) {82)
High costof (emilizees T * Highcostoffertilizers 10 %  Lack of knowledge m
and pesticides (103} and pesticides {70) about plant protection
measure (38)
Lack of easily available IV # Lack of iruipation IV & Lackof soil testing Iy
eredit (69) facihties {39) facalitics (33)
Lack of imrigation ¥ # Lack of eamly # High costof ferlilizers  V
facilities {63} available credit (38) and pesticides (28}
Lack of techmeal VI & Lack of technical VI & Lackof finance (26) VI
puidance from zuidance fFom
extension personnel exténsion personnel
(52) (4)
Lack of knowledpe VI # Lack of knowledpe VII & Lack of knowledge VI
about plant protection about plant protection about fenilizer
measures {32} measures {24) management (20}
Lack of knowledge VI # Lackofknowledge VIl # Tackofessilyavailable VI
about fertilizer about fertilizer credit (19}
manzgement {28) management (24}
Nor-avatlabitiy of IX # Non-availability of IX # Lackof technical X
apricultural equipment improved agricultural guidance from
in time {25) equipments i time extension persomnel
22 (18)
#  Adulteration in mputs X
{15)

Figures within parentheses indicate total rank score of cach factor
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and “lack of knowiedge about plant protection measures” were perceived as the three maost

inporiapt constraints in adoption of improved technology by Lhem.

The findings reveal Lhat lack of finance was ranked as the most important
factor by both the marginal and small farmers hindering adoption of improved lechnology
by them. Adaeption of modern technology and inputs requires investment. Due fo Lheir
relatively low economic status both marginal and small farmers face difficulties in
purchasing those inputs which are costlier than traditiona) inpuls, So, it was nawural for
themm to mcntion ‘lack of finance® as the mosl imporiant factor hindering adoption of
improved technology by them.

‘High cost of fertilizers and pesticides” was anolther important faclor
perceived as constraint in adoption of improved technology by all the categories of
farmers. It was ranked third by both the small and margina! farmers and fifth by medium
farmers.

‘Lack of easily available credit’ was perceived as a constraint in adopfion
by ail the calegories of farmers. it was ranked fourth by margingl farmers, filth by smal)
farmers and eight by medium farmers. The responses indicated that all the categories of

farmers were concerned not only with credit but also with their easy availability.

‘Lack of irrigation facilities” as a constraint in adeption was ranked fifih,
fourth and second by marginal, small and medium farmers respectively. [t indicates that
the need for irrigation for adoplion of improved lechnology was felt mors by medium

farmers as compared to marginal and small farmers,

‘Lack of technical puidance from exlension personnel” was perceived as a
constraint in adoption of improved technology by all the catcgories of farmers. It was
ranked sixth by both (the marginal and small farmers and ninth by medium farmers.

‘Lack of knowledge about planl protection measures’ was a major
consirajnt for medium farmers whick was ranked thind by them. [t was ranked seventh by

both the marginal and small fanners.

‘Lack of knowledge about fertilizer management” was ranked eighth by
baoth the amal! and marginal farmers and seventh by medium farmers.
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‘Non-availability of improved agmcultural equipment in time™ was
perceived as a constraint by both ihe marginal and small farmers which was ranked ninih
by them. However, less than 20 per cenl of the medium farmers perceived it a5 a hindering

factor in adoption of improved technology by them.

*Adulieralion in inpuls’ as a constraint in adoption was perceived by
medium farmers only, which was ranked tenth by them.

The foregoing findings indicate that to ensure higher adoption of various
improved technologies by farmers of rainfed areas, atiention has to be paid on adeguate
and timely supply of crtical inpuis like HYV seeds, fertilizers, pesticides, farm
equipments and credil. Repulatory measures are afso o be taken 0 prevent adulteration of
inputs. Efforts are 1o be made to increase the level of knowledpe of the farmers about
improved cullivation practices of different crops grown by them. More attenuion should be
paid to enhence farmers’ knowledpe about feriilizer management and plant prolection
measures. Modem farm inputs are costly. High cost of fertizers and pesticides wag
perceived as a constraint in adoption of input lechnology by the respondent farmers. As it
may not be feasible to reduce the price of these inpuis, a practical solution of the problem
may be to train the farmers on cconomic and efficient use of those inputls, Fmphasis
should also be given in augmeniing the imgation potential of the rainfed areas and in
scicnlific waler management by Lhe farmers. To increase the leve! of adoption of various
improved technclogies by Lhe farmers, the extension workers are reqnired 1o make more
conlact wilh the farmers, This shall not only help the farmers to acquire more knowledge
about different itnproved farm practices but also help to create favourable attitude towards
those practices, make them innovalive and economically motivated to adopt improved
lechnologies.
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Chapter V

SUMMARY AND CONCLUSION

Although India has achieved oulslanding agricultural progress in its more

favourable imigaled areas, there has been little effect of green revolution technologics in

rainfed areas. Despile strenuous efforts made in the recent past (o incrense agricultural

preducton in Assam, rainfed farming in the siate js still characterised by very low and

instable productivity. Increase in agriculmural production depends largely on the integration

of improved techrologies by he farmers into their farming systems. While technology

transfer is a highly desirable goal in agriculture, it is oflen difficult to accomplish it in

rainfed farming systems as many factors influence the adoption of technology by farmers

in minfed arcas. Keeping these views, the present study was undertaken with the following

chjectives.

3.1 Objectives of the study

1.

To identify different types of specific enterprise based [arming systems in the

study area across diflerent size group of farms.

To assess the level of adoption of seleeted agricultural technologies and level

of productivity in selecled farming system across different size group of farms.

To identify the variables which significantly conmibule towards the level of
adoption of selected agnicultural techrnwologies and level of productivity iu
selected farming systemn across different size greup of farms.

To delermine the direct and indirect effects of selected vanables on level of
adoption of selected agricultural technologies and productivity in selected

farming system.

To fnd out farmers’ perceptions of the factors hindering adoption of improved
agriculrural technologies in selected farming systems 2cross different size

group of farms.
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5.2 Research methodaelogy

The study was conducted in the Lower Brahmaputra Valley Zone of
Assam, Out of seven districts of the zone, two districts, viz,, Barpeta and Kamrup were
selected randomly, Two agricultural sub-divisions, one each from the two districts were
selected randomly. Four AEQ circles, two each from two agricultural sub-divisions, were
selected randomly. Four VLEW circles one each from four AEQ circles, were selecicd
vandomly. Selection of the AED circles and VLEW circles were based an the prevalence
of the rainfed farming situation, Eight villages, two cach from four VLEW circles, were
selected randomly. A sample of 225 farm families was selected from eight villages with
proportional allocation of sampling units in each village. Data were collected by peysonal
interview method with the heip of structured research schedule,

The different types ol specific enterprise based farming systems prevalent
n the study arca were identified based on the acuvities or enterprises taken up by sampled
farm families. Cut of 225 farm families, 208 (92.45%) were found to practise crop based
farming systern and vest 17 (7.55%) practised ather enterprise based farming systems.
Keeping in view the objectives of the study, however, these 17 farm families were left ont
from the perview of the study and subsequent analysis was done for rest 208 famm

famihes.

All together 2 dependent and 21 independent variables were included in the
study. The dependent variables were level of adoption of selected agricultural (echnalogy
and level of productivity. The level of adoption of thyee selected agricultural technologies
were measured by using a catio scale developed by Sangle (1984). The level of
productivity of each farm family was estimated in terms of wwal gross margin over
varighble costs, Out of 21 independent vanables, 6 were agro-cconomic, 4 were socio-
personal and psychological and 1 was extension-communication variable. The 6 agro-
economic variables were size of operational land holding, farm mechamization, cropping
intensity, degree of commercialization, extent of family labowr wutilization and working
capital availability. The 14 socio-personal and psychological variables were age, education
ievel, fomily type, family size, social participmion, innavation proneness, econatic
motivation, scientific orientation, risk orientation, level of aspiration, orientation towards
competition management orlentation, attitude towards improved farm practices and
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knowledge level on agricultural technology. The only extension-communication variable
inchided in the smdy was degres of information exposuce. Farm mechanization and
management orientation were measured by using the scales developed by Samanta (1977).
Degree of commercialization was measiured by using the formula suggested by Singh
{1966}, Education level and social participation were measured by using the Socio-
Economic Status scale developed by Trivedi and Pareck {1964). Inaovation proncness was
measured by the scale developed by Sope (1969). Level of aspiration was measured by
using the scale developed by Muthayya (1977). Orientation fowards competition was
measured by using the scale developed by Singh (1981). Awtitude towards improved farm
practices was measured by using the scale developed by Sangle (1984). Knowledge level
on agricultural technology was measured by wsing a knowledge test developed by Das
(1991). Degree of information éxposure was measured by following procedure suggested
by Sangle (1984). The data for the rest of the independent variables were collected with
the help of structured schedule. Data on farmers’ perceptions of factors hindering
technology adoption were collected by using structured schedule.

The statistical rechmiques and tests used in the stady for analysis of data
were frequency, percentage, arithmefic mean, standard deviation, coefficient of variation,
zero order cortelation coefficient, multiple repression analysis, path analysis and ‘4" test.

5.3 Salient findings
5.3.1 Characicristics of the respondents

The study revealed that 47.12 per cent of the respondents were marginal
tarmers, followed by 31.25 per cent small farmers and 21.63 per cent medium farmers.
While majonty (60.20%) of the marginal farmers were in low farm mechanization
category, 49.23 per cent of small and majority {68.839%) of medium farmers were in
medium farm mechanizarion category. Majerity of the respondents were in medium
category of cropping imensity, the figures being 71.43, 69.24, 60.00 for marginal, 2mall
and medinm farmers respectively. Majority of the respondents had medium degree of
commercialization the figures being 67.35, 67.79 and 67.22 per cent for marginal, small
and medium farmers respectively. Majority of the respondenis were found with mediom
extent of wilization of family labowr, the figures being 70.41, 67.69 and 71.11 per cent for
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marginal, small and medium farmers respectively. Majority of the respandents had
medium level of working capital availability, the figures being 75.51, 70.77 and 57.78 per
cent for marginal, smali and medium Jarmers respectively. Majority of the sespondents in
all the farm-size groups belonged to middle age category, Majority of the marginal
(59.18%) and small (52.31%) farmers and 24.44 per cent of the medium farmers were
illiterate. Majority of the respondents in al! the farm-size gronps had single but large size
famity. While majority {57.15%) of the margina) farmers and 43.08 per cent of swuall
farmers had membesship in ope organization, 37.78 per cent of medium farmers had
membership in more than one organization. Majority of the marginal {55.10%) and small
(53.85%) farmers and 40.0Q per cent of the medivm famners were with low innovation
proneness. Majority of the respondents had medium economic motivalion, the figurcs
being 79.59, 64.62 and 57.78 per cent for marginal, small and medistm farmer
respectively. While half (50.00%) of the marginal farmers and 40.00 per cent of the smal
farmers had low sciemific orientation, 42.22 per cent of medium farmers had high
scientific orientation. Majority of the respondents had medium level of risk arientation, the
figures being 7041, 67.69 and 62,22 per cent for marginal, smail and medim farmers
respectively. While majority of the marginal (€1.22%) and small {56.93%) farmers had
medium }evel of aspiration, majority of the medium farmers {(S1.11%) had high level of
aspiration, Majority of the sespondents had medium orientation towards competitiot, the
figures being 75.52, 63.08 and 67.67 per cont for marginal, small and medium farmers
respectively, Majority of the marginal (64.29%) and small (58.46%) farmers and 40.00 per
cent of the mediom farmers had medium level of arientation towards menagement. While
37.76 per cent of the marginal farmers had less favourable attitude towards improved farm
practices, 40.00 per cent of the small and 4444 per cent of the medium famers had
moderately favourable attitude towards improved farm practices. Majority of the
respondents had medinm fevel of knowledge on agricultural technology, the figures being
32.66, 67.6% and 66.67 per cent for marginal, small and medim farmers respectively.
Majority of the respondents tad mediun degree of information cxposure, the figures being
8163, 78.85 and $0.00 per cent for marginal, small and medium famers sespectively.
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5.1.2 Enterprise mix in selected farming system

There were 18 different types of crop based farming systems practised by
the respondents in lhree size group of farms. The pooled data revealed that the aghest
percentage of the respondents (19.71%) practised the syslem crop-dairy-goat-fish-duck
follewed by the system crop-dary-fish-duck-pigeon by 16.82 per cent and the sysiem
crop-dairy-goat-duck-pigeon by 11.05 per cent of the respondents.

The highest average total gross inargin (Rs. 24315.00) was obtained from
the system crop-dairy-fish-duck-pigeon. In all the farming systems, crop enterprise had the
highest contribution towards the tolal gross margin ranging between §3.61 and 54,30 per

cent.
3.3.1 Level of adoption of selected agricultural technologies

From the anslysis of frequencies of adaptors it was found that although (he
percentage of respondents adopting high yielding variety seeds and chemical femilizers
were relatively bigh in all the farm size groups, the percentage of respondenis adopring

plant protection chemicals were low.

More than 60.00 per cent of the respondents in all the farm size groups
adopted high yielding vanery seeds in sali and ahu nce and chemical fertilizers in salf
rice. ahu rice and potato. Highest percentage of respondents (39.90%) adopted chemical

pesticides in mustard crop.

As regards level of adoption, majoricy of the respondents had medium level
of adoption of high vielding variety seeds, the figures being 69.39, 70.77 and 66.56 per
cent for marginal, small and medium farmers respectively. Majority of the respondents
had medium level of adoption of chemical fertilizers, the figures being 67.35, 72.31 and

71.11 per cent for marginal, small and medium farmers respectively.

While majonity {(63.27%) of marginal farmers and 43.08 per cent of the
small farmers had low level of adoption of chemical pesticides, 48.89 per cent of the

medium farmers had medium level of adoption of chemical pesticides.

The overall adepion scores sevealed that while 44.90 per cent of the
marginal farmers had low level of adoption of three selected apricultural technologies,
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40,00 per cent each of the small and medium farmers had medium level of adoption of
three selected agricultural technologies.

The highest overall mean adoption score {42.69) was oblained for medium
farmers and lowest (33.73) for marginal farmers.

5.3.4 Level of productivity across differcnt size group of farms

The dalg on lotal gross margin over variable costs revealed that while
majority of the marginal (73.47%) and small {70.77%) farmers had medium level of tolal
gross margin (between Rs.(5969.00 and Rs.26974.00), majority of the medium farmers
{53.33%) had high level of wotal gross margin (above Rs.26975.00) per annum. However,
in the pooled sample, majority (66.83%) of (he respondents had medium level of total
£IOSS margin per annilm,

5.3.5 Relationship of level of adoption with selected indep¢ndent variables

The rclationship of level of adoption with 21 independent variables was
found out by using zero order correlation coefficients. In case of marginal farmers, 13
independem variables were posilively and sigmificantly correlated with level of adoption.
In respect of small farmers, 17 independent variables had positive and significant
correlation wilh level of adoption. In case of medium farmers, 16 independent variables
had pusitive and significant correlation with level of adoption. 1n the pooled sample of
farmers, 17 independent variables had positive and significant correlation with level of
adoption. Of Lhecse, knowledge level on agricultural technology (r = 0.661}, working
capilal availability (r = 0.645), economic motivation (r = 0.592), atlitude towards
improved farm practices (r = 0.563), degree of information exposure (v = 0.361) and
degree of commercialization (r = 0.521) had a moderalely sirong comelation with level of

adoption.
5.1.6 Relationship of levei of productivity with yefected independent variables

Zero-order correlanion coefficients were computed o find out Lhe
relationship of level of productivity with 21 independent variables. In case of marpginal
farmezs, 13 independent variables had positive and sipnificant correlalion with the level of
productivity. In case of small and medium farmers, 17 independent vanables had positive
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and significant correlation with level of productivity. In the pooled sample of farmers, 18
independent variables had pesitive and significant correlation wilth level of productivity,
Of these, economic motivalion {r = .692), orienlation Wwwards competition {r = 0.660),
cropping intensity (r = (L643), working capital availability {r = 0.589), knowledge level
(r= 0.562) and atitude towards impreved fanm practices {r=0.505) had a moderately strong
16 strong correlation with level of productivity.

5.3.7 Contributory eflects of selected independent variables on level of adoption

The technique of multiple repression analysis was employed to get
estimates of Lhe predictive abilities of selected independent variables on the dependent
variable, i.c. level of adoption of agncultural technology. The independent variables which
were significantly comelated with the level of adoption were selected for multiple
regression analysis. The independent vaniables were ranked on the basis of standard partial

regression values.

In case of marginal farmers, out of 13 independent variables, knowledge
tevel on agriculturat ecechoology, working capital availghility and aftitude towards
improved farm practices were ranked first, second and third respectively in order of their
predictive abilities.

In case of small farmers out of 17 independent variables, economic
motivation, working capilal avalability and cropping intensity were ranked first, second

and third respectively in order of their predictive abilities.

In respect of medium Lzrmers, ot of 17 independent variables, knowledge
level on agricuitural technology, economic motivalion and working capital availability

were ranked first, second and (hird respectively in order of their predictive abilities.

In Lhe pooled sample, knowledge level on agricultural (echnology, working
capilal availability and economi¢ motivation were ranked first, second and third

respectively in order of their predietive abilitics.
4.3.8 Contrihutory effects of selected independent variables on level of productivity

The lechmque of multiple tepression analysis was employed to get
estimates of the predictive abililies of selected independent variables on the dependent
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vaniabics, i.e. level of productivity. The independent variabies which were significantly
comelated with the level of productivity were selected for mulliple regression analysis.

The independent variables were ranked on the basis of standard partial regression values.

In case of marginal farmers, out of 13 independent variables, economic
motivation, knowledge level and level of aspiration were ranked first, second and thind

respeclively in order of their prediciive abilities.

In case of small farmers, out of 17 independent variables, knowledge level,
economic molivalon and cropping intensity were ranked first, second and third

tespeclively in order of their predictive abilities.

In respect of medium farmers, out of 18 independent variables, economic
motivalion, knowledge level and level of aspiration were ranked first, second and third

respeclively in order of their predictive abilities.

In the pooled sample, out of 18 independent vanables, 10 variables were
found to conmribute significantly lowards the level of productivity. Out of these, economic
molivation, level of aspiration and crenlaiion lowards competilion were ranked first,

second and Lhird respectively in order of their prediclive abilites.

539 Direct and indirect effects of selected independent variables on level of

adoption

The nine independent vanables whose partial regression values were
significant in the multiple regression analysis were included in Lhe path analysis. The path
analysis was done with the pooled sample of farmers. The variables were arranged from
high o low total direct effect.

The findings revealed that the vanable knowledge level on agricultural
technology had the highest posilive and substantial direct effect (0.267) on the level of
adoplion followed by the variables economic motivation (0.210) and working capital
avatlablity (0.206),

The variable knowledge level on agncultural techmology emerged to be
most imporiant as substantial indirect effects of as many as six variables were channcled
- through this variahle,
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The variable degree of information exposure had the highest (0.470) wtal

indirect effect on the leve] of adaption.

5.3.10 Direct and indirect effects of selected independent variables on level of
productivity

The ten independent variables whose partial regression values were
significant in the muitipie regression analysis were {nciuded io tre path analysis. The path
analysis was done with the pooled sample of farmers. The vanables were arranged from
hinh 10 low total direct effect.

The findings revealed that the vanable crientation towards competition had
the highest posifive and substantial direct effect (0.269) on the level of productivity
followed by the variables level of aspiration (0.241) and cropping intensity (0.219),

The variables size of land helding and eropping intensity emerged to be
imporiant as subslantia] indirect effects of as many as five variables were ¢hanneled

through each of these two variables.

The variable economic motivation had the tighest {(.515) total indirect

effect on level of productivity.

5.3.11 Farmers’ perceptions of the factors hindering adopiion of improved

agriculinral technology

In respect of margmnal and smell farmers, ‘lack of finance’, ‘non-
availebility of high yielding variery seeds in time™ and ‘high cost of fertilizers and
pesticides” were perceived to be the three most imporiant consiraints m adopuon of
improved technolopy.

In respect of medium farmers, “non-availability of high yielding varnety
seeds in lime’, ‘lack of imrigation tacilities’ and ‘lack of knowledge about plant protection
measures’ were perceived as the (hree most imporlant conslraints m adoption of improved

agricuitural lechnology by them.
5.4 Implications of the findings

1. The flindings on level of adoplion of agricultural lechnology tevealed that arcund
80.00 per cent of the respondents had low to medium level of adoption of three
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selected agricultural technologies. The overall mean adoplion scores indicated that
marginal and small farmers used the three agricultural lechnologies in less than
40.00 per cent of their arcas having potential for use of those technologies. In case of

e ¥

I L 4 . .
margifial farmers it was slightly higher than 40.00 per cent. The overall mean
adoption score in the pooled sample indicated that the respondents adopted the three
agricultural technologies mn only 37.16 per cent of their areas having potential for

adoption of thesc technologies.

An effeclive stralegy for transfer of technology should seek to pin point
these gaps in adoption and Iry to reduce them as far as practicable by the use of

appropriate extension methods and aids.

. The fndings of comelalional analysis, regression and path analysis indicated that the
variables knowledge level on agricultural lechnology, economic motivation and
availability of working capiral were three most imporiant variables influencing the
level of adoption of improved lechnology by farmers. A highly significant and
posilive correlation of these vanables with level of adopticn indicated that farmers
with higher level of knowledge on apricultural technology, higher level of economic
motivation and more working capilal availability adopted the iinproved technology
lo a preater extenl Other important variables influencing level of adoption were
degree of commercialization, size of operational land holding, adimde towards
improved {arm practices, degree of information exposure, cropping intensity and

innovation proneness,

Where these attribules are ai a low level in the farmers, suilable extension
methods may be adopted to modify adoption behaviour of farmers in the desirable

direction.

. The findings revealed that ihe variables economic motivation, orientation lowards
competilion, level of aspiration and cropping intensity were four most inportant
variables influencing Jevel of productivity of farmers. A highly significant and
positive comrelation of Lhese variables with level of productivity indicated that
farmers with higher fevel of economic orotivation, higher orencadon rowards

competition, higher level of aspiralion and higher cropping intensity reglized higher
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total gross margin from various farming activities. Other importani variables
influencing level of produclivity of farmers were atlitude towards improved farm
praclices, working capital availability, knowledge level, degree of commercialization

and degree of information exposure,

Where these attnbutes are at a low level in farmers, suilable extension
methads may be adopted te modify farmers™ behavisur for increascd productivily.

Productivity may be regatded as a funclion of some mputs or resources -
material as well non-material. It may be helpful for extension wotkers o view
productivity as a manifeslalion of farmers’ behaviour in oblaining return by utilizing
the resources which are at their disposal or Lhey can command. This view has been

cmphasized in the present study.

. The fAndings revealed that although crop enterprise had the largest contribution
lowards the tolal gross margin of a farming system, the other enlerprises, viz.,
fishery, dairy, piggery, poulury, goalary, duckery and pigeon also had subsiantial
contnihution 1owards the lotal gross margin. [t was also indicated that the average

tolal gross margin increased with an increase in number of enterprises.

Development workers should emphasize these points so that farmers may
be helped to enhance their productivity Lhrough judicious selection and combination

of enterptises in their farming syslems.

. While *lack of finance’, ‘non-availabiliry of high yiclding varery in time® and ‘high
cost of fertilizers and pesticides’ were the three most importanl constraints in
adoption of mmproved technology as perceived by the small and marginal farmers,
‘non-availability of high yielding variety seeds’, ‘lack of irrigation facilities’ and
‘lack of knowledge about plant protection measures’ were three most important

constraints in adoption of improvex] technology as perceived by the medium farmers.

For enhancing the level of adopiion of resource- poor farmers in rainfed
areas, il is essential to look into the availability of production inputs, in adequate
guantity, in time and at reasonable prices. The need for expansion of credit facility
in the rural areas was urgently fzlt. This is particularly imponant for the backward
rainfed areas. Moreover, ‘lack of easily available credit’, “lack of technical guidance
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from extension personnel’ and ‘lack of knowledpe about ferlilizer management’
were perceived as major constrainis in adoption of inproved lechnology by farmers.
The success of the agriculural extension work in rainfed farming areas shall depend
to a large extent on the strength of agriculwral extension system and olher support

systems in solving Lhese problems.

. The findings revealed that majority of the farmer respondents bad low or ne formal
education. Education helps in developing mental faculty of the individuals, The
variability in adopiion behaviour of individuals may be, to some exteni, due to
differences in their level of education. For enhancing the level of iechnology
adoption and level of productivity of farmers in rainfed areas, the need for improving

their icvel of education is very esgential.

. The findings revealed that majonty of the farmer respondents had low level of
innovation proneness. Innovation proneness may be regarded as a deposition of an
individual o accept the innovations. As a result of emphasis on agricultural
rescarch, the innovalions, especially the high yielding varieties of crops are released
pericdically at a very faster raie. All the innovations are not alike and therefore quick
shifi from old to new is expected of the farmers. This is possible only when they are
prone o use them when they are recommended. Thus, for enhancing the level of
adoption of improved technology, lhere is need to maker Lhe farmers more

innovative by the use ¢f appropniale exiension methods and aids.

. The Mindings revealed thar average cropping intensity of respondents was low,
gspecially in the medinm size group of farm, which was lower than ihe averape
cropping intensity of marginal and small farms. For improving the level of adoption
of agricultural technology and productivity in rainfed farming areas, the need fer

cnhancing the cropping inlensity is very essential.

. The findings revealed that a vast majority of farmer respondents had low and
medium depree of information exposure. Dissemnination of information on
agricultural innovations must precede their adoption by farmers. On the other band,
ihere is a close relationship between lhe sources of informalion used by farmers and

their adopticn behavigur. as communicators of information not only inform but alse
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influence farmers’ decision regarding the adoption of improved famming practices.
Thus, for enhancing the leve] of adoption of various improved farm praclices by the

farmers, the need for increasing their degree of informarion exposure is very crucial,

10. ‘The findings revealed (hat about one-third of the respondents had less favourable
attitude and more (han one-third of them had moderaiely Favourable attiude Lowards
improved farm practices. A favourable attitude of farmers towards improved
tcchnology increases the possibility that farmers will adopi the technology more than
those who have unfaveurable atitude. For widespread acceptance of various
improved practices, the need for creating a faveurable atlitude of farmers towands

those practices i8 VETy essential.

11. The findings revealed (hat farmers’ knowledge about agriculural technology was
an imporant component determining the leve! of adoplion of these technologies by
them. Cultivation of high yielding varieties as such may not give high yield, unless
farmers acquire adequate knowledge about improved cultivation praciices of
different crops grown by them. To enhance the level of adoplion of improved
technology, it is cssential o irain the farmers thoroughly in improved cultivation
practices of crops grown by them. More atiention should be paid 1o enhance farmers’
knowledge about principles and practice of plant proteciion.

12. Farmers’ economic motivation was found to be an important component in
determining the leve! of adoption of agricultural technology by them. The extension
activifies had to be organised in such a way as 10 increase their level of economic
motivation so that jt may act as self-suslaining force for increasing Lhe level of

adoption of improved technology in their farms.

13. Farmers’ orientation lowards comapetition and their level of aspiration were found
to be two imporant factors determining their level of productivity from different
farm activities. The extension aclivitics have to be organised in such a way as to
increase their Jevel of orenialion wowards competilion and leve! of aspiration. This
shall not only help the farmers Lo adopt various improved technologies hut also help

to enhance their level of productivity from different famm aciivities,
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5.5 Suggestions for further research

1.

The level of adoption in the present study was studied for three selected
agricultural technologies with respect to improved cultivation of seven selected
crops in crop based farming system. There is further scope for extensive study on
the adoption of different improved farm praciices in different types of larming

sysiems prevalent in Lhe rainfed areas.

In the present study, the 17 independent variables included in the regression
analysis could predict 68.40 per cent of the variation in the adoption behaviour of
(armers and 18 independent variables could predict 59.80 per cent of the variation
in the level of productivity of farmers. Thus, a considerable portion of the variation
in the level of adoprion and productivity remained unexplained. There is, hence,
scope for furlher research in this regard by considering more number of relevant
variables which may explain betler the variation in the adoplion behaviour and

productivity of farmers in rainfed areas,

The contribution of ecological variebles towards level of adoption and productivity
were not considered in the present study. Hence, thers is scope for further research
by ncorporating different ecological variables refevant to the situation prevaiiing

in the rainfed areas.

The rescarch sudies of this kind may be undentaken by employing a participatory
and inter-disciplinary approach.

Investigations may be made to sorl out the reasons of not adopting improved
technolopies equally by the farmers in different rypes of farming systems in rainfed

arc¢as.

The present study was conducted without taking help of any farming system
model. Research studies of this kind may be undertaken by taking appropriate

farming system model inio consideration.

In estimating the Ievel of productivity in the present study, only partial measures of

productivity were laken into sccount. There is scope for further research to
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cvaluate productivity of different farming systems by using more appropriate

functional measires,

§. The concept of adoption used in the present study compnsed of three dimensions.
Level of adoption of different improved technologies may be siudied with more

elaboration by 1aking more dimensions int¢ consideration.

9. Detailed invesiigations may be made on the contributions af each enterprise or
combination of enlerprises towards the level of productivity in different types of

farming systems prevalent in the minfed areas,

10. For arriving at wider generalizations of the findings of the present study, similar
research study may be 1aken up covering a larger arca and with a Jarger sample

size.
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APPENDIX ]
RESEARCH SCHEDULE FOR INVESTIGATION
, PART -1
1. Name of the farmer :
2. Address :
Village
Block
VLEW circle
AEQ cucle
Agril. sub-division
District

3. Age fyears) :

4, Educational level :
Hliterate
Can yead only
Can 1ead and write/primary level
Middle school Tevel
High schoot level
H. S/P. U, level
Graduate/diploma or above

naugaid

3. Type of family : Single/Joint

6. Family size :
(a) Number of adult male members ;
(b1 Number of adult female members :
{c} Nusmber of children
(4} Total sumber of members in the fanuly

7. Size of operational land holding (bighas or hectares) :
{a} Area of cultivable land oemed
(b) Area of cultivable land leased in for ﬁui{waum :
(¢) Area of cultivable land leased out for cultivation :
(d) Size of operational land holding = {a+b)-c:



I

8. Social participation :

Please indicate whether you are a member or office bearer of amy
organization and if s0 mention Lhe name of the organization and if so mention the name of
the organization.

Nature of participation Name of organization
a. Member of one organization

b. Member of more than one organization

¢. Qffce bearer

d. No membership

9. Family labour available and ntilized {(mandays) :

Activities and Khanf season Rabi season Summer season  Total family labour
type of family  (mid June-mid  (mmd Oct - mid eb.)  {mid Feb.- mid {mandays)
[abour Oct.) June)

Available Utilized Available Utilized Available Utilized Avalable Utilized
A, Crop production activities :
Adult male :
Adult female :
Children :
B. Livestock! Fishery actvities ;
Adult male :
Adult female
Children :

10. Farm mechanization ;

Please mention which of the following agricultural machines/implements
¥ou are using and for how many years.

Machines/Implements Weightage No. of years used Score

1. Tractor

2. Power tiller

3. Disk harmow

4. Cultivator

5. Trailer

6. Mould board plough
{Bullock drawn}
7. Sced dnll

8. Pump set

9. Wheel hoe

10. Paddy weeder

11. Sprayer
12, Duster

e L I o L

et P e e bad W




11. Yariable Cost/Working Capital Expenditore :

You might use various inpuls {such as seed, fenilizer, manure, pesticides,
human and bullock labour, feed for livestock and fish farm equipment ele) for production
of crops livesiock and feeds in your farm. Please mention those inputs which you use
during the last agriculiural year and also mention the quantity and cost of €ach input used.

MName of Name of Quantity used Cost {Rs. per Towal
input CIop Or (gukg/livNo./MD} qukglitNo./MD)  expenditure
livestock Own  Purchased Hired {Rs.)

12. Information sources used :

You may be getting mformation regarding improved farm practices from
various sources. Please let me know which of the following sources you have utilized for
getting information about improved farm practices and mention the frequency of use of
each source.

Sources Freguency of use

Ofien Sometimes Mever

A, Peryonal Cosmopolite

1. Agnl. Extension Officer

2. Village Level Exiension Worker
3. Block Exlensien Personnel

4, Agril Scientists

3. Input Dealers

B. Personal Locsalfite

1. Friends/Relatives/Neighbours/Feliow
Farmers

2. Farmly Members

C. Mass Media

i. Radio

2. Television

3. News Paper

4. Farm Puhlications

I}. Others (Specify)
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13. Crop Enterprises, Production and Sale (during last agricaltural year) :

Crops Cultivated  Tolal production Quantity sold Local price
fand area Q) Q1) (Rs./at)
{Bighaha)  Main Bye Main Bye Main Bye
_product produci  product  product  product  product

A, Kharif craps

B. Rabi crops

. Summer crops

14. Livestock Enterprises, Production and Sale (during last agricultnral year) :

Lavestoek Number Total production Cuantity sold Lacal price
{Ot/No./it) (QUNo./Mit) {(Rs. per Qt/NoJlit)
Adult Youn  Main Bya Main Bye Main Bye
I product  product  produet  product  product  product
1. Dairy
2. Buflale
3. Goat
4, Pig
5. Duck
6. Pigeon
7. Poultry
8. Others
{Specify)

15, Fishery Enterprise, Production and Sale {during the last agricultural year) :
(a) Total area under fishery (bigha /hectare) :
{b) Total annual production of fish (Qt.} :
{¢) Quantity of fish sold {Q1.) :
(d} Local pricc (Rs./Qt.} :

16. Knowlegde level on agricultural technologies:
Please answer Lhe following questions regarding improved cultivation
practices of Rice, Wheat, Pea, Mustard and Potato.



A. Please name atleast two recommended High Yielding Varieties of each of Lhe
following crops ?

Crops Varieues Remarks

1. Saliee  memee— Comrect/Incormect
2. Ahunice Correci/Incomect
3 Whet 0000 emeeee- Correct/Incomect
4. Rape and mustard e Comect/Incorrect
5. Pea — Cormrect/Incorrect
6. Potalo —————- Comect/Incorrect

B. What are the different methods of chemical seed treament?

0 Comect/Incorrect

{10}
C. Please name any recommended chemical that can be used to treat seeds of the
following crops?

Crops Chernical
BRike e Carreci/Incomect
9. wheat s Correct/Incormect

D. Please tell the method of inoculating the seeds with Rhizobiwm culture ?

10. — Comect/Incorrect

E. What are the recommended seed rates per bigha for the following crops ?

Crops Sexd rates igha

11. Direct seeded AAu: - Comect/Incomect
12. Transplanted nce: --=---—- Correct/Incorrect
13, Wheat oo Correct/Incorrect

14 Rape and mustard —— Correcl/Incorrect



VI

F. What are the recommended doses of the following fertilizers for one bigha of rice crop?

FFertilizers Doses {kp/bigha}
Semi dwarf variety Tall varicry
15.Urea: e e Correcl/Incorrect
16, Single super  memeee e Correct/Incorrect
phosphate {SSP)
17. Munaie of potash —— e Correct/Incorrect
(MOP)

G. What are the recommended doses of ihe following fertilizers for one bigha of wheat
crop?

Doses of Fertilizers (ke/bigha)

Fertilizers [rigaied Unirrigated

18 Urga: = ——— ——————— Correct/Incorrect
] I e ——— Cormrect/Tncorrect
200 MOP: e Correct/Incorrect

H. Please mention in brief the nature of damage caused by the following discases

Name of digease Nature of damage
21.Blastofrice @ = eeeeeemee——— CorrectIncomrect
22, Late Bhipht of Potaic . —————- Comecyincorrect

I. Which of the following diseases cause damage (o the wheat crop?
23‘ d. PGWdcl}' mlIdEw Comcmcnmt
b. Loose smut

¢. Wilt
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L Plesse =l 1he exact calegory of Lhe following chemicals ?

Chrsmicad Cateporias
Fungicide Inseclicide Rodenticide
M. Danerson Comect/Incorrect
5. Faradon Correct/Incorrect
2. Ceptaf Corrcel/Incorrect
Z7. Ekahax Correcl/Incomect
2 Zinc phosphide Correct/Incorrect
29. Endosulfan Correct/Incorrect

K. Which chemical would you use to control blast disease in rice crop ?
0. CorrectIncorrect

L. Which chemical would you use 1o control late blight disease in potato crop ?

. Cormect/Incorrect

M Please mention in bnef the nature of damage caused by the following insect-pests in
gee crop?

MName of [nsect Nature of damage
32 Siem horer Cormecil/Incormect
33. Hispa Correct/Incormrect

N. Which chemical would you use to conirol the following ingect-pests in rice crop?

It Chemical
M. Siem borer Correct/Incorect
35. Thspa Conreet/Incorrect

Q. Which chemical would you use 1o contro] aphids in rape and mustard crops?

36. Comeet/Incorrect

P. Pleasr meniion in brief the nature of damage caused by pod borers in pea crop 7

K Y Cormrect/lncarrect



P. Please mention in brief the nature of damage caused by pod borers in pea crop?

a7. CorrectTncorrect

(). Which chemical would you use to contol pod borers in pea crop?

38 CorrecVIncorrect
17.Attitude towards improved farm practices :

Please state Lhe degrce of your agreement or disagreement to each of the
fallowing statement,

Sl Statement Agree | Undecided | disapree

1. | I suppose we have no choice but (o use
improved methods of cultivation

2. | We should be willing to spend more money
even il using new methods is expensive

3. | Not using the improved methods of apnculture
would now make our situation worst

4. | The present new methods may not be the best
way to improve agriculiural situation but it is
the only thing we can do

5. | Tncreasing the agricultural production is
absclulely necessary at any cost

6. | We are protecting ourselves and our inleresis
by using new methods

7. | The reason we are usiag the methods is to
increase the yields




18. Innovatioa Promensss:
Pleasc indicate which of the follewing statements is most like your thinking

and which is least like your thinking.

51
Mo.

Swrcments

|

: + ~

-

(&} 7 vy to keep myseif up-to-date with
information on new farm practices, but da not
mean that 1 oy out all the new methods on my
farm

il

Most like

i—|—_d|

Least like

 Sm———_ R

{b} 1 feel restless tilf | vy owt mew faem practice 1
‘ heard abowt

e .

{¢) They talk of many new fanm practices these
days, but who knows if they are better than the
old ones

)

‘ {2} From time to time 1 have heard of several
new practices and | have vred most of them n
the last few years

{t) 1 usually wait to see what resulis my
neighbours obtain before 1 try aut the new farm

E prachices

P .

{c) Semehow [ believe that the waditional ways
of farming are the best

t

{a) I am camious wbaut trying of new practices

‘ {b) After all our forefathers wece wise in their
farming practices aud I do not ses any reason for
changing these old methods

o

|

{c) Often new praclices are not successful,

however, if they are promising [ would surely
like to adopt them




19. Orientation towards competition:

Please siate the degree of your agreement or disagreement to each of the
following stalements.

- e i

Sk Statements Steangly Agres Disagree Strongly
No. agree disagree

L e e S

I 1 | The key points of success in I # |
farming should not be
divulged o other farmers

e o T e e e

T 1 A better vield in comparison
to the neighbours bring more 1 |
prestipe

il | It is of no use to keep
information as what other
farmers are doing

sl R W - B

¢ IV | Crop competitions should be
orgamzad for al} impartant
cTops

|
! v ' Better fanming provides |
opportunity for recogmtion
by the extension officers

e e i

VI | Itis not good for a faomer to

l | become 100 ambitious in life ! I |

e ok A e e




20. Management crientation:

Please slale the degree of your agreement or disagreement to each of the
following statements.

SL Statements Strongly Agree Disagree Strongly
No. agree disagree

A | Planning Orientation

{i) Each year one should
think afresh abaut the crops
to be cultivated in each type
of land

(i) It is not necessary to
make prior decision about
the variety of crop 1o be
cultivated

(ii1) The ameoung of seed,
fertilizers and plant
proteciion chemicals needed
for raising a crop should be
assessed before cultivation

(iv) It is necessary 1o think
ahead of the cost involved in
TAISING a crop

{¥) One need not consult an
agricultural expert for crop
planning

(vi) It is possible to increase
the yield through farm
production plan

B | Production Orientation

(1) Timely planting of 2 crop
ensures good yield

(i1} One should use as much
fertilizer a3 he likes

{iil) Determinmng fertilizer
dose by soil lesiing saves
money

{iv) Seed rate should be
given as recommended by
the specisafists,

(v) For timely weed control
one should even use swiable
herbicides

{vi} With low waler rates one
should use as much frrigation
as water available




=1l

Marketing Orientation [

(1) Market news is not so
usefu] to a farmer

(i1) A farmer can get good
price by prading his produce

(111} Warehouses can hielp the
farmer to get better price of
his produce

{iv) one should sell his
produce to the nearest market
irrespective of price

(¥} One should purchase his
inputs from the shop, where
his other relatives purchase

(1) One should grow those
crops which have more
market demand

SA denotes to strongly agree
A denotes 1o agree

DA denotes io disagree

5D denotes to strongly disagree

21. Scientific orientation:

Please stale the degree of your agreement or disagreement to each of the
following stalements

.

US1. | Statements SA A UD [Da [SD
No
1 | New methods of farming give better
results to a farmer than the old methods ]
2 | Even a farmer with lot of experience
should use new methods of farming
3 Though it takes time for a farmer o feam
new Inethods in farming, it is worth the
cfforts -
4 | A good farmer experiments with new
|| ideas in farming
5 | Traditional methods of farming have to be
changed in order to raise the level of
living of farmers
6 | The way of farming of farmers forefathers
18 still the best way to farm today .
SA denotes to strongly agree A denotes to agree
UD denotes to undecided DA denoies Lo disagree

5D denoles 1o strongly disagrees




X1

212. Economic motivation:

Please state the degree of your agreememt or disagreement o each of the
following statements

51, | Statements SA A D DA sD
No

1 A [amer should work towards larger
yields and ecenomic profiis

2 A most successful farmer is the one who
makes the most profit

3 A farmer sbeould Ly any new farming
ideas which may eam him more money.

4 | A fammer should grow cash crops lo
increase monetary profits in comparison
o growing of food crops for home
consumption.

r

5 It 1s difficult for the fanmer's children to
make good starl unless he provides them
with economic asgistances.

6 i A farmer must earn his living but the most
imporiant thing in life cannot be defined
11 economic terms

SA denotes to strongly apree

A dcnotes Lo agree

11D denotes to undecided

DA denotes to disagres

SD denotes to strongly disagree
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23.Risk orieniation:

Please state lhe degree of your apreement or disagreement le each of the
following statements

51 | Statemnents SA A I DA 5D
No
1 A farmer should rather lake moere of a

chance in making a big profit than to be
content with 8 smaller, but less nisky
profit.

2 A farmer who 15 willing o ake greater
risks than the average farmers, usually
does herer financially.

3 | It is good for a farmer to take nisks when
he knows his chance of success is farly

high

¢ | Trying an entirely new method in famming
by a farmer invglves nsks but it 1s worth
it.

5 | A farmer should grow large number of
crops to avoid pgrealer risks involved in
Erowing one or two crops

6 | It is better for a farmer not to Lry new
farming methods unless most others have
used them with success.

SA denotes to strongly agree

A denotes to agree

UD denotes 1o undecided

DA denotes to disagree

5D dcnotes to strongly disagree




14, Levels of aspiration:

Please indicate your response to the following questions.

1. What level you expect your sons to reach In their education 7

No cducation Primary Middle High school College or
above
J)] { 2} 3) {4)

2. What level you expect your daughters 1o reach n their education 7

No education |  Primary Middle | High school College or |
above
(0) {1) (2) (3) _ (4)

3. What 1s your aspiration in respect to increasing vour land in next ithree years ?

[ None

Less than 25%

23 tog 50%

50 to 75%

| More than 75% |

L@

{1

2)

3

H 4

4. What level you expect 1o increase your crop production in the next three years ?

. Mone Less than 25% ’7 25 to 50% 5010 75% | Morc than 75%
(0) {1 (2) 3) (4)
5. What is your expectation in respect to purchase of agricultural impleinents/ machines in
the next three years 7
Nome T Wheel hocor | M.B. Plough or | Power tiller or " Tractor or
paddy weeder seed driil thresher or pumpset
gprayer B
@ 1 [ @ ! L )

&. What is your aspiration in respeci to increase of farm animals in the next three years ?

Poultry or duck

(Goat or pi

Cows pr buifalg

Bullock

‘ MNone
8]

(1)

I (2)

3)

ﬂ

1))

7. What is your aspiration in respect to increasing your annual income jn the next three

years 7
MNone Less than 25% | 25 to 50% 50 to 75% More than 75%
{0) (1} {2) (3) 1)




XV

& What is your aspiration in respect to house alteralion or construction in the next three

years ?
None Minor repairing | Construction of | Congrruction of | Construction of
in the existing katcha house one pucca two or more
house house house
(0 1) (2) (3) @) |

9. What is your expeclalion to have more material possession in the next Lhree years?

None Chair-table Radio Tape Television Silver or Gold
Almirah Cycle omaments
{0 €)) (2) (3) 4
11. What level you expect in your gencral conleniment (satisfaction) to reach in the next
three years?
None Some what Better Mostly better | Certainly better |
berter }
(3 I ) 3) @
PART Il

1. Adoption or non-adoption of improved technology

Following is a list of some improved technologies/practices. Please indicale
which of the technologies/practices you are using in your farm during the last three years.

S1
WNo.

Technology/praclice

A,

Used

Not used

Crop production

1) Recommended nunber of ploughing

2) HYYVY/Hybrid seeds

3) Compost pit/Farm Yard Manure

4) Chemical fertilizers

5) Micronulrients

|®

Line sowing/line trapsplanting




F""""""""'""r T

71 Chenmical seed treatment

e e

#) Rhizobium culwre

9} Insecticidesfungicides‘rodenticides

10) Chemical weedicides

-

11) Green manuring

Livestock prodoction

; 1) Improved breeds

21 Artificial insemination

3) Recommended feed mixture

4) Recommended health practices

Fish production

1} Recammended species of fish

2} Recommended feed for fish

's“"i

3} Lime application in pond

4} Fertilizer application ia pond

Lo o e e —

PART i1

1. Factors hindening adoption of improved agricultural technology

XV

Please mention important faciors which, in your opision, are the main obstacles fo
adoption of improved agricultural techinologies in your famm. Aldso, rank these factors
according to their degree of importance to you (from most to least important).

Facters
1.
2.

3.

Rank
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APPENDIX 11

Amouat of annual rainfall and number of cainy days in Lower Brahmaputra Valley
Zone during last fen years (1990-1994)

i T e i

fear Avoount of rainfall {mm) Number of rainy days
ﬂ:!;{! o 3;.1'3 - 119
1991 3131.40 131
1992 283330 112
1993 3955.20 140
1994 2785.10 128
1995 5222.80 119
1996 | 3670.90 120
1997 2872.80 96
1003 3201.98 118
1994 429910 110

Source : Regional Agricultural Research Station. Gossaigaon





