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EDITORIAL

Agrarian rssues and Response of Agricultural Extension System

Indian agriculture faces a number of critical issues and challenges which need to be addressed urgentry. Nodoubt' we have made laudable achievements in agricultural developmenlthrough C...n Revolution during the period1965 to 1985' During Sixth Plan Period (1980-85) the agricultural growth rate eiceeded overall growth rate. However,since 1997-98' the agricultural growth is only atout tio per cent per annum, while the over ap economy has beengrowing at eight per cent per annum. If the cdrrent treni continues we may soon face a severe shortage of foodgrains to feed burgeoning population and other problems related to growth a ieretopment. ,.No wonder our farmers,rvho keep others alive' are now forced to take their own lives and 4b per cent of them want to quit farming, if thereare alterative options"' Today we face problems such as uugnu,i*.of yields of ..op., Jeclining fertility of soil, depletionof rvater resources, environmental poilution, climate chanle, and iniffectiue ani inadequate extension services, non_av'arlability of quality inputs and degradation of natu.al reslourc.r.

what are the reasons for the decline in agricultural growth? How can the growth in agriculture can be revrved?one of the reasons attributing to poor growth in agricultur" i"s tt e neglect of and lolw in,restment ln agricultural researchand extension and ineffective Agricuitural Exteision System (AEi) in several states of India. The performance of'\ES suffered due to ineffective policies and lack oroevetofment and promotion of sustainable farming technologies"The growth in agriculture mainly depends upon revival of AES. Therefore we have to address various issues whireans*'ering the question 'what should be the responses and responsibilities of AES to tide over the present problerr-rsencountered by agriculture sector'? we have to focus on the iollowing components of technology development and:'-ansfer: i) development of appropriate extension policies to address current issues of Indian agriculture; ii) re-envisioning;rd strengthening of Agricultural Extension System to meet the challenges of agrarian i..u".; iii) micro level institutional::-rangements for strengthening market-led extension services ro, ,*ult and riarginal farmers; iv) strategies related torelating to diffusion of farming technologies-including IPM practices, organic farming, precision farming etc; v) innovativeertension strategies forefficient supplyof qualityinput;i.;;;us seeds, fertilizeis, etc.) at community level; and vi):rno'ative extension strategies such as contract iarming, participation of farmers organizations, co-operatives, otherrrblic-private partnership to minimize technological, eniironmental, and market risks.
It is crystal clear from above discussion that extension in the coming years has to go beyond the narrow focust'rf transfer of technology and will include a much broader role. Implementailon of a wider role by extension requiress climate of willingness and motivation for change including...uriuiry, flexibility and readiness to learn from successand failures' "will extension system which is controlled by"a bureaucratic Government set-up respond to the changesand challenges and re-establish itself into a vibrant organization ?" i. ,h. question in the mind of most of the extensionscientists and practitioners' I am sure that the extension system will respond to the different issues in a positive mannerand bring about a radical change in the paradigm and practice ofextension.
I am glad to place before you the present 

^volume 
of the journal which has several research papers and notesti'hich are notable for their scholarship and usefulness .you witt find that several papers in this volume dears wrthtssues like entrepreneurship development, assessment of Bt. cotton, training needs of extension managers and adoptionof zero tillage technology' I hope ihut you will find time read these papers and enrich your knowledge and practices.

I sincerely extend my thanks to Dr.Premlata Singh, Dr.Rashami Singh, and Sh.Lenin , Sh. A.chandru andSh.Jeganathan for their untiring help in bring out this issue.

,IK\..\.v

K.Vijayaragavan
Chief Editor
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Understanding entrepreneurial needs of students
with a multi-dimensional view is important for strategic
planning of entrepreneurship development. It is
increasingly recognized that entrepreneurship
development is the only way to overcome the present
unemployment situation among the young graduates and
create appropriate extension strategies in the light of
privatization and commercialisation. It helps in providing
information that helps in designing strategies of
identifuing, stimulating and reinforcing entrepreneurial
behaviour among the students. It also highlights the
importance of introducing entrepreneurial education and
training among the students and the role of agricultural
colleges and universities in addition to the opportunities
and support available. However, it has been indicated in
various studies that adequate entrepreneurial haining and
support required to work in competitive environment are
lacking among the young graduates. Hence, it is
important to know the preferences, aspiration and
entrepreneurial needs of the young agricultural students.
Therefore, this study was designed to investigate the
entrepreneurial needs of young agricultural students so
as to suggest appropriate measures and policy direction
for entrepreneurship development in agricultural students.
The specific objectives of the investigation were to study

Entrepreneurial Needs of Students in Agricultural Universities

Daniel Temesgenl and Baldeo Singh2

ABSTRACT

The study was undertaken to investigate the career preferences and entrepren€urial training needs of
agricultural students. A total sample of 150 students were randomly. selected. It was found that most of the
students preferred career in non-agriculture sector. More than half of the respondents identified security of
employment in the work and high starting salary and long-term salary prospect as important factors in chooiing
a ctueer. It was noticed that greater percentage of the respondents had only sqme knowledge in important aspects
of managing business operations required by potential entrepreneurs and nearly two-thirds of the students were
moderately achievement-motivated, indicating gap of knowledge, skill and motivation which could hinder the
growth of entrepreneurship among the students.

the career preferences and aspirations of agricultural
students, and to determine their entrepreneurial training
needs of agricultural students.

METHODOLOGY

This research was conducted in three selected
agricultural institutes namely Indian Agricultural
Research Institute, New Delhi, Punjab Agricultural
University, Ludhiana and Haryana Agricultural
University, Hissar. The sample of the study comprised of
the final year B.Sc. (Agriculture) students from punjab
Agricultural Universi ty, Ludhiana, Haryana Agri cul tural
University, Hissar and M.Sc. students from Indran
Agricultural Research Institute, New Delhi. A total
sample of 150 students, that is 50 from punjab
Agricultural University, 50 from Haryana Agricultural
University and 50 from Indian Agricultural Research
Institute were randomly selected from the list of students.
The data were collected from the students by using
questionnaire. Scales and test were used to measure
variables such as aspiration, preference, needs and
achievement motivation of students.

Training need refers to the gap between what is
and what should be in terms of knowledge and skill of
the students in establishing and running agri-business

Ph.D. Scholar, Indian Agricultural Research Institute, New Delhi ll0 012.
Joint Director (Extension), Indian Agricultural Research Institute, New Delhi I l0 012.
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enterprises in the future. The training needs were
measured by a scale used by Colombo Staff College for
Technical Education (1998) but slightly modified for the
study purpose.

Preference of career refers to the choice of
student's future career or occupation. Preference of the
respondents with respect to the future career was
measured with the help of the scale developed by Supe
(1969). The preferences of student's future career or
occupation were recorded with the help of a four-point
continuum scale ranging from most preferred, least
preferred, and not preferred.

Factors which may be relevant in choosing a
career were studied and rated on a five point continuum
scale ranging from very important, fairly important,
undecided, not very important, and not at all important.
Respondents were provided with a list of factors, which
may be relevant in choosing a career. The various factors
were adapted from scale developed by Society of America
and modified for the study purpose. A rating of ,5,

indicateq that a factor is considered to be'very important'
ri.hile a rating of 'I' indicates that a factor is considered
to be 'not at all important' in terms of choosing a career.
This enables an average rating to be computed for each
of the items presented to respondents.

RESULTS AND DISCUSSION

Profile of the respondents

To draw a profile of agricultural students, a set
of socio-personal characteristics were studied. The
frequency distribution of agricultural students indicate
that the average age of the respondents was22 years with
minimum age 20 and maximum 25 years and standard
denation of 0.874 indicating that all were young. Among
the respondents 80.00 per cent were males whereas 20.00
per cent of the respondents were females. Majority of
the female respondents were from PAU (24.00%) and
followed by HAU (20%\

Majority of the students of IARI (58%), pAU
(66%) and HAU (76%) belonged to nuclear families.
Family occupation of majority of the respondents was
service sector (44.66%) and only 36.49 per cent had
agriculture as family occupation. The majority of the
respondent from HAU (58.00 %) had rural background
followed by PAU students (56.00 ) and 46.00 per cent of
IARI students. Majority of the business owned by the
relatives of the respondents were non-agriculture and the
majority of the respondents in PAU and HAU had

relatives owing business. A majority of PAU (58 %),
IARI (54.00 %o) and HAU (52.00%) of sample students
belonged to an income range of Rs. 150,000-300,000,
whereas 26 per cent of [A2, 22 per cent of H.A.U. and
l8 per cent of PAU sample students belonged to an
income range up to Rs. 150,000 per annum.

Career preferences of agricultural students

The frequency distribution of the respondents
based on the career preference is given in Table l. It was
found that most preferred career by the respondents was
employment in non-agriculture government organisation
such as administrative services, policy and army officers,
which received the highest mean score (2.24) of
preference. This was followed by employment in agri
based govemment organizations (1.79), employment in
large companies (1.44), own agri-business ( I . l8),
employment in medium and small companies (0.820).
The least score was recorded that, only few students
would prefer to take own agri business as occupation.
This may be due to the risk and insecurity attached to the
self-employment. Thus, the focus on rural economic
development through agn-entrepreneurship may not be
consistent with student desires. It is suggested that
students receiving entrepreneurial training have a
significantly higher motivation. These findings therefore,
suggest that by improving a student's need for
achievement they are more likely to establish and grow
business. Similarly, Government sector emplolment is
seen to have higher social status while los. social status
is accorded to the self-employment. Self-emplol.ment in
general is not considered as prestigious or r-aluable. There

Table 1. Institute wise distribution of respondents
based on their career preferencs (mean score and
rank)

lllcer rtrrtr of prtfcreoces
S. Preferred
No. career IARJ ?-{t- Rtl- Totel Renk

l. Government organisation
(agricultural)

Government organisation
(non agricultural)

Large agribusines
Company

Small/medium
business compan)-

Own business
(non agricultural)

Your own agri-busins:

2.

3.
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are only a few effective interventions either from the state
or private institutions to facilitate self_employrnent
activities and to change the status or image of self_
employment. The media can be used to change social
perception of people who are employed in the private
sector or who are self-employed.

Factors responsible for career preferences

From the table 2, it is evident that over 59 per
cent of respondents identified security of employment in
the work as very important factor in choosing career
followed by high starting salary (42%) and long-term
salary prospect (55%). Whereas majority of the
respondents identified status attached to the work
61 .33%) intrinsic interest (37 %), impact of the work on
social life (41.70%) and value of the work for the
community (40.30%) as fairly important factors. Further,
the factors were analysed and rank ordered based on the

"mean score of each factors. Accordingly the highest mean
score was obtained by long term salary prospect, closely
tollowed by security of employment, status attached to
lhe.;ob, high starting salary, impact of the work on social
irtt. value of the work for the community, and intrinsic
lnterest.

From this it can be noted that entrepreneurship
does not carry a significant social premium, because of
rts associated higher risk and the social opportunity cost
u'hich is higher than those called 'white collar jois' in
public sector.

Entrepreneurial training needs of agricultural
students

The knowledge and skill of the respondents
required to establish and run agri-business enterprises was

studied and measured by four-continuum scale (low
knowledge, high knowledge, low experience, high
experience). The distribution of the respondents in terms
of score of their knowledge and experience of different
aspects of business is given in table 3. The aspects
covered include marketing, competing with other, pricing
of the product/services, pfomotion of business, managing
finance, managing business operation, managing
employee, project management, communication and
policy issues.

Marketing

The data reported in Table 3 reveal that majority
of the respondents had high knowledge in terms of
choosing location of the business (44.6joA), assessing
market size (38.660%), determining type of customeri
(37.33%), and identifying potential customers (34.67%).
Whereas 22,21.33, 18.67 and 14.6j per cent of the
respondents had low knowledge in terms of market size
assessment, potential customer identification, choosing
business location, and determining the type of potentiai
customers, respectively.

Competition with others

The results in this aspect revealed that about

!2.00 and 26.67 per cent of respondents had high
knowledge in finding out how competitors are working
and how their firm is different, whereas 21.33 and 23.33
per cent ofrespondents had low level ofknowledge and
28.67 and 32.67 per cent had low experience wrth regard
to finding out how the competitors are working and
determining how their firms would be different from the
competitors.

Table 2. Level of importance of factors responsible for career choice (n:I50)

Very
important

Fairly
important

Mixed
view

Not very
important

Not at all
important

Factors for
choosing career o//o

o//oo//oo//o
o//o

Intrinsic interest in the work

Security of employment

Long term salary prospect

Comparatively high starting salary

Status attached to the job

Impact of the work on social life
Value of the work for the community

3

88

8l
63

37

37

37

55

33

57

5l
77

62

60

36

l5

7

28

28

37

36

56

8

2

7

7

t2

l3

2.00

59.25

54.69

42.00

24.70

24.60

24.60

36.67

22.75

37.81

34.23

51.33

41.70

40.30

24.00

10.00

4.67

18.50

18.50

24.67

24.00

37.33

5.33

1.50

4.67

4.67

8.00

8.67

0 0.00

4 2.67

2 t.33

I 0.60

I 0.60

23 1.33

4 2.61
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Pricing of producUservice

Regarding the pricing, greater percentage of
respondents had low knowledge in terms of negotiating

with other parties (60.00%) and preparing estimation of
costs (17.33%). At the same time the percentage of the

sample time the percentage of the sample students who

had low level of knowledge in cost estimation and

negotiation with others was 39.3 3 and 21.33, respectively'

Promotion of business

With regard to business promotion, it was found

that the respondents has high level of knowledge in

preparing budget for advertisement (4 1 .3 3%o), developing

and designing promotional material (39.33%),
promotional strategy (36%) and use of quality as

promotion (30%). The percentage of the sample students

who had low level of knowledge in developing
promotional and designing promotional material was

28.67, 1 8.00, 1 7. 3 3, respectively. Similarly, 36.00, 27'33

and 30.00 per cent of the respondents had only low level

of experience in designing promotional material, budget

preparation for advertisement and use of quality as

promotion, respectivelY.

Financial management

Majority of the students had high level of
knowledge in terms of selected aspects of financial

management such as determining financial need to start

and run business (43.33%), forecasting the additional

capital (40.67%),preparation of balance sheet and profit

loss statement (38.67%), and budget preparation (34%)'

Similarly, the respondents had low level of knowledge in

terms of preparing budget (24%), balance sheet statement

(20.67%), forecasting the need for additional capital
(17.33oA), determining the financial need to start and run

business (18%) and identifying appropriate source of loan

(14.61%).

1\'Ianaging business oPerations

It rvas noticed that greater percentage of the

respondents had high level of knowledge with respect to

important aspects of managing business operations such

as, buying supply from appropriate source (42.33oh),

buyin g rel i abl e equipments (42.67 %), ne gotiating with the

suppliers (38.'12%), techniques for control of material

inventory Q2.6i%), quality control for products/services

(45.33%), coordinating oun *'ork with others schedule

(40.67%) and system for recording u'ork order (40%)' At

the same time, 23.33 per cent of the respondents had los'

level of lnowledge of techniques of coordinating own

work with others schedule (22-67'/o), techniques for

control of material inventory (21-31y.), system for

recording work order (19.33%), techniques for control of
material inventory $l%), and buying reliable equipments

(rs.33%).

Management of emPloYee

Majority of the students had high level of
knowledge in following aspects of employee management

i.e. developing job description (43-33oA), scheduling of
work (37.337o), interviewing job applicant (33.33%),

supervising and motivating employee (33.33%), training

of employee (32.67%) and providing feedback (32%).

Project management

With regard to project management, it was

noticed that 37.33 and 34.67 per cent of the sample

students had high level of knowledge. Similarly, 28.33

and23.33 per cent of the sampled students had low level

of knowledge in terms of project fund raising and project

proposal writing. The data indicate that only 18.00 and

12.00 per cent of them had high experience for project

writing and finding source of funding, respectively.

Communication

It was also found that a medium percentage of
the respondents had high level of knowledge in the

following aspects of communication i.e. speaking before

the audienc e (32.67%), expressing ideas quickly and

understandably (23.3%), keeping up conversation with

partner (37.33%), ending conversation tactic fully
(27.33%), writing skill including letters and memo etc'

(29.33%) and effective listening (18%).

Policy issues

The percentage of the respondents u-ho had high

level of knowledge in terms of GATT and WTO

agreement and its effect. opportunlt)' and traits of
liberalization on entrepreneurstup- government support

and incentives and handhng legal rssrcs tr'as 34, 33.33,

41.33 and 45.67. rcspectrrel-.-" h rzs nored that 33.33,

30.67 and 23.33 per cent of rir rc+odenls had low level

of knowledge about GATT ar \r-TO agrecrnent and its

effect, opportunit-.- end cr-ait of llberallzation and

goveTnrleTlt suppon resp*cre"1 -

From fu rborc resui:r s rs n:ted that greater

prqortim of fu *St'c< bd lrr- ine. of Lrouledge and

experiencc m tcntrs of ryrm rstrE- of business

rrfftagErmt rcq.nEd b rlrt d ru' lErr rtTlnre' This
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Table 3. Distribution of agricultural students based on entrepreneurial training need
(n: 150)

Low knowledge High knowledge Low experience High experience
Factors for

choosing career

58
66
52
56

63

40

58
32

62
54
45

59

65

6l
64
t6
6t
58
5l

33

28
32
22

32
35

26
60

27
43

26
23

26
27
22
t22
34
3l
36

62
63

58
49

6l

52
56

30
24
34
32

34

35
35

23
25

27

32
28
29

50
46

46

36
4t

42
44
37
37
4l
45

45
5t
4t

44
47
46

39
42
42

Marketing
L Assessing the size of market
2. Choosing location for business
3. ldentifying potential customer
4. Determine the type of customers
Competing with others
l. Finding out how your competitors are working
2. Determining how own firm is different from

competitors
Pricin g producUservice
l. Estimation of the cost
2. Negotiating contracts
Promoting business
l. Preparing budget for promotion
2. Developing a promotional strategy
3. Using quality as promotion
4. Developing and designing promotional material
Managing finance
l. Determining finance needed to start and run business
2. Forecasting theneed for additional capital
3. Identifying appropriate sources of loan
4. Negotiate loan
5. Establish and use of financial control
6. Prepare balance sheet and profit and loss statement
'7. Preparing budget
Managing business operations
l. Buying supplies fromthebest source
2. Buying reliable equipments
3. Negotiate with suppliers
4. Use techniques for control material inventory
5. Coordinating own business with others
Project management
l. Proposal writing
2. Finding source of funding
Managing employee
l. Develop job description
2. Insterview job applicants
3. Supervise and motivate employees
4. Train employees
5. Scheduling work
6. Providing feedback to employees
Communication
l. Speaking in front of audience
2. Expressing your ideas understandably
3. Keeping conversation even when youir partner

is not speaking
4. Ending conversation tactic fully
5. Writing memos or letters effectiely
6. Listening toothers effectively
Legal and policy issues
l. Complying with government regulations
2. Government incentives and support
3. Opportunities and traints of GATT and

globalization
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;iearly indicated that there is a gap of knowledge and
skill. rvhich could hinder the growth of entrepreneurship
Jevelopment among the students in the study area. This
:eed could be met through proper designing of the course
:;rricula for entrepreneurial training and education ofthe
::udents by the universities. Recent studies revealed that
ertrepreneurial education and training encourages
_-aduates to state their own business. Entrepreneurial
:iarning programme could include a range of pedagogical
:e.-hniques to create learning environments through which
s:udents could gain knowledge and skills on the new
'' enture/proj ect creation process.

It is suggested that in order to increase academic
i:orr -how on entrepreneurship development, the
L'nrrersity education should encourage students more
:ou'ards entrepreneurship and also provide knowledge and
e\pertise on entrepreneurial practice. In addition, a

venture support system based on entrepreneurship
education and training can stimulate and facilitate
entrepreneurial activities of the students. Based on this
study, the educational system and the business community
can be encouraged about investing in training to develop
and nurture entrepreneurship at an early age. The
investment in entrepreneurship development for students
is essential and it would have long-term positive effects
on economic development and global competitiveness.
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Diversified Farming Through Land Modification in Canal Irrigation
Command: Impact of 'Rice-Plus' Approach on Livelihood of Farmers
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ABSTRACT

Modification in land topography through construction of raised and sunken beds creates proper condition
for growing other.crops beside rice. Growing rice + fish or colocasia instead of rice in sunken beds is found
profitable. Different vegetable crops combinations like brinjal - okla, tcrmato - cowpea, pointed gourd + snake
gourd, pointed gourd + bitter gourd, cabbage - brinjal, etc. are observed remunerative cropping systems for the
raised beds. This system has not only increased farm production and income but also generated additional
employment and diversified livelihood options for the small and marginal farmers of canal irrigation commands
in Khurda district of Orissa. Impact on livelihood of eight farmers opted this intervention is assessed on the basis
of comparative position of physical, social, frnancial, human and nafural assets of the farmers before and after
adoption of the intervention. An improvement of all these assets holding has resulted in betterment of overall
standard of living of the adopted farmers who otherwise were living at below average level before adoption of
diversified farming through land topography modification.

The eastern region of India is endowed with
adequate rainfall varying from 1100 mm to more than
1500 mm with nearly 80 per cent of it being received
during monsoon period (July to October) spreading over
100 rainy days. Water logging and shallow water table
in the canal command of high rainfall area create
anaerobic condition in soils and force farmers to grow rice
in both wet and dry season. Since rice farming is not
remunerative, many farmers in this region do not like to
grow two rice crops and prefer to keep their land fallow
during dry season. Fallow after rice is common in about
l2-16 million ha of eastern India (Singh et a\,2005\.rJse
efficiency of applied irrigation water in canal command
is very low often 30 per cent or less (Pandey and Reddy,
1988). The outcome of on-farm water management in
command areas has been poor (Navalawala, 1999).
Among different stakeholders in irrigation system,
farmers are the producers ofagricultural outputs through
the utilization of irrigation services provided to them.
lnspite of being the most fundamental stakeholder, the
farmers often receive the least attention. It is important

to consider the issue of irrigation as a service provided
to farmers (Chambers, 1988). Crop diversification through
land modification in canal command area has the potential
to enhance productivity of canal command area.

Modification of topography of field through
construction of alternate raised and sunken beds improve
the physical environment, particularly aeration status of
the soil and create proper condition for growth of crops
other than rice (Siddiq and Kundu, 1993, Tomar et ul,
1996).It provides an opportunity to partially diversify
cropping by growing rice in the sunken bed and different
vegetables in the raised bed. Further, converting part of
land into pond at lower reach adds the option of fish
farming. Rice being the staple food in eastern India, it is
very difficult to make complete substitution of rice crop.
However, the 'rice-plus' cropping pattern in raised and
sunken bed system can be potential option not only for
enhancing agricultural productivity in canal command but
also for diversifying livelihood of small and marginal
farmers.

IWater Technology Centre for Eastern Region (ICAR), Bhubanewsar, Orrisa.
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ln the backdrop ofthis, crop diversification through land

modificationwascarriedoutinselectedeightfarmers'
fields in three villages of Balipatna block in Khurda

district of Orissa. The potentiality of any intervention lies

not only in efficient utilization ofresources and enhanced

p.odu"tion but also in improving the quality of iife of the

fu.rn"., on adoption of it. To understand the impact of

this intervention on livelihoods of selected farmers

present studY was carried out'

METHODOLOGY

Location of the studY

The study was carried out in eight farmers' fields

during 2002-2005 in three different villages' viz'

Biswa-nathpur, Khamang and Barillo of Balipatna block

in Khurda district of Orissa' The sites were located in the

command areas of Nimapara branch canal under Puri

main canal irrigation system of Mahanadi delta inigation

project. The lalitude and longitude of the area covered

uni.. this irrigation command are 19'7o-20'4o N and

85.80-86.2o E, respectively. The system has an irrigation

potential of 38,510 ha cultivable area' The command area

iu.g"ly consists of small farmers with average holding

slz! t ha or less. Rice- fallow is the predominant cropping

system in areas outside the inigation command while rice-

rice is most commonly followed cropping system in the

command area (Ghosh et al, 2002)' The utility of

irrigation water supply schedule was assessed from

furri"rs' perspective that revealed that head reach ofthe

system recorded relatively higher utility values as

cl*pu..d to middle and tail reach of irrigation command

and ihe most important factor is found to be predictability

followed by tractability and convenience (Ghosh el a/'

200s).

Topography of the command area is relatively flat

with general slope varying from 0'03 to 0'25 per cent'

Soils of the command area vary from loamy sand to clay

loam in texture. pH ofthe soil to a depth of 120 cm varies

between5'5andT.2.Mostofthesoilsarelowinorganic
carbon (less than 0.5%) and non-saline in nature with

electrical conductivity (EC) values ranging from 0'5 to

0.7 dS/m. Mean annual rainfall in this command area is

1480 mm with nearly 80 per cent of it being received

during monsoon period spreading over 100 rainy days'

Maximum and minimum daily temperature ranges from

35n - 39oC and 13.5o - l8.6oC' respectively' Low input

use,absenceoffieldchannel,uncontrolledirrigationand
late transplanting of rice in wet season contributed to

average Yield (Singh et al'2004)'

Land modification end crop dirersfficetion

The selected farmers' field s-a' modified into

alternate raised and sunken beds b;- diggrng soil of one

strip (4-5 m wide) to a depth of 20 to 30 cm and putting

the dug out soil over the adjacent srip (+5 m uide)' The

raised beds were thus 40 to 60 cm higlrr than th€ adjacent

sunken beds. The lengrh of beds u'as frxed as per the

availability of land. As the topsoil \\?s relrnved in sunken

beds, farmyard manure or compost was applied @ l0 t /

ha to mainiain the fertility. Some soil used to be eroded

from raised beds and deposited in sunken beds during

rainy season, which was recovered and put on raised bed

during dry season every year' Raised and sunken beds

.uy U'. piepared manually by farmers themselves or by

hired labourers requiring one-time investment of about

Rs. 34,000 to Rs. 36,000 per hectare depending on soil

type.

Modification of topography of land through

construction ofalternate raised and sunken beds provides

the option of crop diversification by grorving rice in the

sunken bed and different vegetables in the raised bed'

Further, converting part of land into pond at lower reach

adds the option of fish farming' Altogether l2 cropping

systems were tested at different sites in selected eight

fa.mers'fieldsforthreeconsecutiveyearsincluding
conventional system of growing rabi (dry season) rice

followed by kharif (wet season) rice with no land

modification (Cl). Other cropping systems tried rn

alternate raised and sunken bed system are as follows:

C2: rice grown in sunken bed and tomato - cowpea

grown in raised bed

C3: rice grown in sunken bed and brinjal - okra grown

in raised bed

C4: rice grown in sunken bed and pointed gourd grown

in raised bed

C5: rice grown in sunken bed and pointed gourd +

papaya grown in raised bed

C6: rice grown in sunken bed and cucumber - leafy

vegetables - brinjal grown in raised bed

C7: rice grown in sunken bed and cabbage - brinjal

grown in raised bed

C8: rice grown in sunken bed and pointed gourd + bitter

gourd grown in raised bed

C9: rice - rice + fish gro\\Tl tn sunken bed and pointed

gourd grown in raised bed

l-
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Cl0: rice - fish grown in sunken bed and snake gourd *
pointed gourd grown in raised bed

Cll: colocasia grown in sunken bed and pointed gourd
+ papaya gro\iln in raised bed

Cl2: rice grown in sunken bed and cabbage * snake
gourd grown in raised bed

Rabi rice was transplanted in the 2nd week of
January and harvested in the last week of April while
kharif rice was transplanted in 3'd week of July and
harvested during last week of November to I't week of
December. Tomato was sown during January to April.
Pointed gourd and papaya were planted during l't week
of January to I't week of February and harvested upto last
week of December. Brinjal was transplanted during May
to June and harvesting was completed in the last week
of December. Cucumber, leafy vegetables, vegetable
cowpea and olaa were sown in the lst week of January,
3'd week of March, last week of May and 2nd week of
September, respectively; harvesting was completed by 2nd

week of March, I't week of May, 2nd week of September
and 3'd week of November, respectively. Cabbage was
grown during January to April. Bitter gourd and snake
gourd were sown in the 3'd week of April and harvesting
was completed by I't week of October. In sunken beds
(with and without rice crop) f1sh fry (<1.2g) of Indian
Major Carps (IMCs) were stocked during last week of
July and harvested during 3'd week of November.
Colocasia was transplanted in the last week of February
and harvesting was completed by 2"d week of November.

Production potential of each of the above-
mentioned cropping system was realised in term of rice-
equivalent yield (REY) of diffdrent crops in the cropping
system and rice-equivalent production (REP) in cultivated
area. It was calculated as:

REY : (Economic yield of a crop (kg) x Price per kg of
the same crop) / Price per kg of rice.

REP = REY x cultivated area

The selling price of rice was Rs. 4 per kg while
that of other crops varied several time; therefore the
average price was considered for the calculation purpose.

Selling price of tomato, vegetable cowpea, brinjal, okra,
pointed gourd, papaya, cucumber, leafy vegetable,
cabbage, bitter gourd, snake gourd and colocasia was Rs.

3, 10, 10, 10, 10, 4,6,6,4,12,7 and 6, respectively. The
selling price of fish seed was rupees 40 per kg (Singh et
aI,2005).

REST]LTS AND DISCUSSION

The production pattern of different cropping
system is given in Table l. It is evident that different
types of rice based cropping patterns barring Cl I
(Colocasia grown in sunken bed and pointed gourd +
papaya grown in raised bed) were selected including the
traditional rice-rice cropping pattern (Cl) and two
cropping pattems where fish farming was included (C9
and C10). During both the seasons (dry and wet seasons),

higher rice yield was obtained from sunken bed as

compared to unmodified land (conventional system). Rice
yield in dry season was higher than that of wet season

except in C7, C8 and C9. Among different vegetable
crops, cabbage gave the highest yield followed by tomato
and snake gourd while lowest yield was obtained from
leafy vegetable. Sharma (2003) also reported that rice
yield enhances by I I to 40 per cent in sunken heds. He
also mentioned that adequate surface drainage improves
root-zone aeration on raised beds, and as a consequence
crops perform better on raised than in control plots.

Rice-equivalent yield (REY) of all the cropping
systems was strikingly higher in raised and sunken bed
system than in the unmodified fields that was due to the
higher yields of different vegetable crops grown on the
raised bed and higher price obtained from the fish grown
with and without rice in sunken bed. Highest REY was

found in Cl I where colocasia was grown in sunken bed
instead of rice. Among the rice based cropping pattems,
maximum REY was observed in ClO followed by C12,
C3, C7 and C9.

Impact on livelihood of farmers

The potentiality of any intervention lies not only
in efficient utilization of resources and enhanced
production but also in improving the quality of life of the
farmers on adoption of it. The increased farm production
and income is expected to bring changes in livelihood of
the farmers that includes physical, social, financial,
human and natural assets of the farm households. To
gather the data on these aspects interview schedule survey
method was followed covering eight farmers who have
adopted diversified farming through land modification.

Although there is no change in average land
holding of the farmers as well as cultivated ared during
kharif season after adoption of intervention but it is
interesting to note the increased area under cultivation
during raDi season because of assured irrigation that
attributed to farmers' investment to tap the ground water
through bore well and pump (Table 2). It is evident that
about one acre of land (one-third of total land holding)
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Table l. Production pattern of different cropping system under raised and sunken bed system (Pooled and
averaged data of three years at different sites)

Cropping system Rice-equivalent
yield (Uha)

Yield Production in
(t/ha) cultivated area (t)

Rice-equivalent
production in

cultivated area (t)

CI:
Rice (Dry season)
Rice (Wet season)

C2:

Rice (Dry season)

Rice (Wet season)

Tomato
Vegetable cowpea

C3:
Rice (Dry season)
Rice (Wet season)

Brinjal
Okra

C4:

Rice (Dry season)

Rice (Wet season)

Pointed gourd

C5:
Rice (Dry season)
Rice (Wet season)

Pointed gourd +
Papaya

C6:
Rice (Dry season)
Rice (Wet season)

Cucumber
Leafy vegetable
Brinjal

C7:

Rice (Dry season)

Rice (Wet season)

Cabbage
Brinjal

C8:
Rice (Dry season)

Rice (Wet season)

Pointed gourd +

Bitter gourd

C9:

Rice (Dry season)

Rice (Wet season) +

Fish
Pointed gourd

4.23
3.78

4.94
4.42
20.89
4.47

4.94
4.42
l 1.95

6.13

4.75
4.64
6.38

4.91

4.69
7.61

4.02

4.77
4.14
5.40
3.30
8.40

4.38
5.09

27.30
6.66

4.38
5.09
s.3 8

7.13

4.38
5.09

3.05

4.85

4.23

3.78

2.47
2.21

10.45

2.23

2.47
2.21

s.98
3.07

2.38
2.32

3.19

2.46
2.35

3.80
4.02

2.39
2.07

2.70
t.67
4.20

2.t9
2.54
13.65

3.33

2.19
2.54
2.69
3.s7

2.19
2.54

1.53

2.42

4.23

33.8

2.47

2.21

7.84

5.58

2.47
2.21

14.94

7.67

2.38

2.32
7.97

2.46
2.35

9.51

4.02

2.39

2.07
4.05

2.s0
10.50

2.19
2.54
13.65

8.32

2.19
2.54
6.73
10.70

2.19
2.5J
15.5
6.(|6

8.01

1 8.10

27.29

12.67

18.34

21.51

26.70

L
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c10:
Rice (Dry season)
Fish
Snake gourd +
Pointed gourd

cl l:
Colocasia
Pointed gourd +
Papaya

C12:
Rice (Dry season)
Rice (Wet season)
Cabbage +
Snake gourd

4.38
2.44
20.94
4.85

42.27
t2.37
.+.UU

5.40
4.11

26.87
20.07

2.19
t.22
t0.47
2.42

21.13

6.18

4.00

2.70
2.06
13.43

10.03

2.19
12.22

r 8.33

6.06

31.70

15.45

4.00

2.70
2.06
13.43

17.56

38.80

,s 1. i5

35.7 5

Table 2' Land utilization pattern and income of the selected 8 farmers before and after intervention
Particulars Before intervention After intervention

,r/, ary s ea s o n---TID i ie a6i' Kharif season RaDi season

Average cultivated area (acre)

-{verage inigated area (acre)

Average land holding (acre)

.{r'erage area of modified land (acre)

-{r'erage annual income (Rs)

Average income from farming in modified land

3.41

3.03

3.47

46612

(Rs)

1.66

2.09

3.41

3.03

2.58

2.71

3.47

1.01

67875

25t75

Table 3' Farming, average cost of cultivation and income of the serected g farmers from the area under landmodification before and after intervention

Particulars Before land modification- After land moaitrafio,
Farming pattem 4 farmers used to follow rice-fallow, 4

farmers used to follow rice-pulses (black
gram, green gram, horse gram), I farmer
used to grow also vegetables in small_

All the 8 farmers grow rice in sunken bed

.{verage area (acre)

Average cost of
cultivation (Rs.)

Average income (Rs.)

and mostly vegetables in raised beds; 4
farmers engaged in fish farming by
converting a portion of land in to pondscale and I farmer engaged in small_scale

fish farming.

0.839

2078

3412

1.01 (inclusive of average area modified
in to fish pond)

lll31

25175

r
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is modified, farming in which has given an average annual

income of Rs. 25175 out of total average annual income

of Rs. 67875. The increased income because of
diversified farming through land modification may have

influenced the farmers to make further investment to
utilize ground water for cultivation during dry season.

The farmers have largely followed rice-fallow,
rice-black gram, rice-green gram, rice-herse gram

sequences prior to land modification, which used to
provide a meager income to the farmers as evident from
Table 3. The lower return due to poor yield may be

attributed to unassured irrigation supply, delayed planting

and low input use. Land modification through raised and

sunken bed has given the farmers opportunity to grow

diversified crops that ensured year around income to the

farmers. Cultivation of vegetable crops during both wet

and dry season has created employment, reduced
migrhtion and met the household consumption from farm'

produce. Although average monthly household
consumption expenditure has increased from Rs. 3156 to

Rs. 4610 over a period of three years (before intervention

to after intervention in terms of crop diversification
through land modification), farmers have met the need of
its major part from their own farm produce (Fig. 1). Out

of 8 farm-families, member of three families used to

migrate to neighbouring villages during crop season

(kharifl as agricultural labourers with a wage rate of Rs.

40 per diy for an average of58 man-days that has reduced

to l5 man-days after adoption of the intervention.

The measure of livelihoods gives an idea of the

changes on standard of living of the farm families on

adoption of diversified farming through land

modification. Measure of livelihoods has considered the

comparative position of physical, social, financial, human

and natural assets of the farmers before and after adoption

of the intervention. Physical assets include the type of
housing condition, conveyance, electric and cooking
facility. Social assets rnaiuly refer tq the recognition,
social and political participation, active involvernent in

developmental works and common properties use pattern.

Financial assets are measured on the basis of sources of
income, kinds of savings and investments, lending and

borrowing. Human assets involve communicational
characteristics, education/literacy and mobility. Natural

assets are the natural resources holdings of the farm

frnrv viz. farm size, irrigated land, livestock holding,
poultry and fishpond. All the above-mentioned variables

under the 5 types of assets are measured on the basis of
the responses of farmers on a 5-point continuum scale

during interview schedule survey. Overall standard of
living of 8 adopted farmers is assessed on the basis of
their assets holding before and after adoption of
diversified farming through land modification.

It is evident from the Fig. 2 that there is an

improvement in all the 5 types of assets of farm families

during post-intervention period. Maximum improvement

is occurred in physical assets followed by human and

natural assets that indicate the improvement in living
condition, socio-personal profile and natural (farming)

resource holding of farm families. The increased income

through diversified farming has motivated the farmers to

invest and intervene further leading to the growth in
physical and natural assets. Improvement in socio-
economic condition and social recognition are also
reflected which will result in achievement motivation
leading to inculcate entrepreneurial abilities of the

farmers.

The changes in overall standard of living of all

the 8 farmers are presented in Fig. 3. It can be noted that

living standard of 6 out of 8 farmers was below average

level prior to opting for diversified farming through land

topography modification. However, diversifi ed farming

has helped in bringing the living standard of farm families

at above average level. As stated earlier4 farmers (farmer

4,5,6 and 7 as indicated in ttre figr.tre) have also engaged

in fish farming besides crop diversification through
raised-sunken bed technique and their standard ofliving
has relatively highly inproved.

5000
4500
4000

Averaoe 3500

nnntn-tv 3000
2500

expenclrture 2O0O(Rs.) 15oO

1 000
500

0
Total ExPenditureExPenditure

expenditure of farm of
produce purcfased

consuned itens

Types of expenditure

Fig.1. Average monthly household consumption
expenditure pattern

E Before intervention @After intervention

Expenditure Expenditure
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6 Before intenention gAfter interr,ention

LAND MODIFICATION IN CANAL IRRIGATION

modification can be a potential option for growth and
development of farming system and livelihood of small
and marginal farmers.
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CONCLUSION

The potentiality of diversified farming through
iand topography modification has been realized as it has
tacilitated the multifarious growth of overall farming
system of the adopted farmers. The productivity of
farming system is enhanced following diversified
cropping pattern through growing of vegetable crops on
raised bed and fish farming with or without rice brop in
sunken bed. It provides a better eaming and living to the
small and marginal farmers of the canal commands of
high rainfall and shallow water table areas. Rice being
the staple food, it is very difficult to bring complete
substitution of rice crop; however, the "rice-plus"
qropping system in sunken and raised bed through land
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As crucial middle level extension functionaries
in Animal Husbandry Department (AHD), Veterinary
Assistant Surgeons (VASs) are involved in the
functioning of veterinary dispensaries, animal disease

investigation units, farms, extension centers, zoos,
slaughter houses, etc. VASs'are also engaged in
transferring the technologies to the farming community
besides treating their sick animals. In this process they
have to deal with different people like superiors, peers,

subordinates, clients, administrative staff, supporting staff
and so on. Often, the work situations become
unpredictable and uncontrollable because of the
multifarious nature of work. Time pressure also occurs
when deadlines are fixed and extra work is added or when

they work at or near maximum capacity for long periods.

Thus, the increased and varied activities demand extra

time and energy causing conflict in their roles and

affecting their job performance. Further, role conflict
could interfere with the physical and psychological
functioning of the individual and lead to undesirable

Correlates of Role Conflict among Veterinary Assistant Surgeons

P.V.K. Sasidharl, B. Sudhakar Rao2 and Piedy Sreeramulu3

ABSTARCT

This study was undertaken to know the extent, nature and correlates of role conllict arrnng the Veterinary
Assistant Surgeons (VASs) in Andhra Pradesh. Following ex-post facto research design and random sampling

technique nine districts were selected, taking three districts each from Coastal, Telangana and Rayalaseema

regions in Andhra Pradesh. Twenty VASs were taken from each district, to arrive 180 VASs as sarrple. Scale

developed by Rizzo et al. (1970) was used to measure the role conflict. The VASs were found to be experiencing

four types of role conflict: person role conflict or intra role conflict; intra sender conflict; role overload or inter

role conflict and; conflicting expectations. There exists a non-significant difference in role conflict scores of
VASs in the three regions of the state. Participativeness was positively and significantly related (P<0.05),

while, job experience, organisational climate, job satisfaction, attitude towards organisation. persistence

disposition, coordination and job performance were related negatively and significantly (P<0.01)uith role

conflict. The related implications for animal husbandry department were discussed.

consequences. There is a systematic relationship between

rank and role conflict (Khan,et.al, 1964)- The VASs who

are at lower rank level among middle level extension
functionaries are subjected to tte greatest conflict. There
are research findings (Ramkurmr, 1982; Satishchandra,
1999) saying that if high€r levels of role conflict is not
properly coped. it affects the performance in a

dysfunctional style rcsulting in exhaustion, irritation,
ineffectiveness and inaction. Factors reportedly
influencing the role conflict include organisational
structure, communication in the organisation,
organisational climate. physical facilities and mode of
decision making (Roy, 1975: Pettigew, 1974). An
investigation to find out OE role cqrllict of VASs in AHD
has a personal, social as *'ell as organizational
significance. Furthfr. if ttrc mterdependent information
with respect to role conflict conpled *"ith its correlates

is available, AHD can ry to inryrove ttre performance of
the VASs on tlrcir jobs by mmimizing the role conflict,
maximizing the job perforrme and manipulating the

related factors-

Scientist, Technology Transfer Section, Cennal Avian Research Institute, B.reil!)
Professor and University Head, Department of Veterinary and Animal Husba@'Ermm- Cotlegr of Veterinary Science,

Hyderabad.

Additional Director of Animal Husbandry, Government of Andka Pradesh- Shantingrr- Hlda-ehad



CORRELAIES OF ROLE CONFLICT AMONG VETERINARY ASSISTANT SURGEONS

METHODOLOGY

The study was conducted in Andhra pradesh
following ex-post facto research design. Andhra pradesh
having 23 districts comprises three distinct geographical
regions namely Coastal Andhra, Telangana and
Rayalaseema. The study was conducted in nine districts
taking three dishicts randomly from each geographical
region so as to represent all the three regions differing in
socio-economic and working environment factors. Twenty
'VASs from each district were selected using simple
random technique to arrive 60 VASs in each region with
an overall sample of 180 VASs.

The variable role conflict was operationalised as
the simultaneous occurrence of four conflicts viz., intra
role, intra sender, inter role conflicts and conflicting
expectations while a VAS perform various roles
prescribed in the job chart and the compliance with one

'would make more difficult or render impossible
compliance with the other in achieving the objectives of
the AHD. Role conflict was measured by using the scale
developed by Rizzo et al. (1970) with suitable
modifications. The scale consists of 15 items out of which
8 were positive and 7 were negative items. The reliability
of the scale was established with split half (r= 0.79)
method. The validity of the scale was obtained through
content validity by self-evaluation and judges opinion.
The statements of the scale were mixed thoroughly and
administered to VASs on five point continuum viz.,
strongly agree, agree, undecided, disagree and shongly
disagree with scores 5,4,3,2 and I for positive and l,
2,3, 4 and 5 for negative statements respectively. The
sum of scores on all statements formed the role conflict
score with a range of l5 to 75. Role conflict indices were
calculated by dividing the obtained role conflict score
with maximum possible score (75) and multipliedby 100.
Based on role conflict indices, the respondents were
classified into three categories viz., low role conflict
(below mean-SD), medium role conflict (mean + SD) and
high role conflict (above mean+SD) (Table l). Data on
role conflict of VASs in Coastal, Telangana and
Rayalaseema areas were subjected to analysis of variance
(ANOVA) test to see the difference if any in three regions
and the results were presented in Table 2. FLrther, data
were subjected to zero order correlation to analyze the
nature of relationship of selected independent variables
with role conflict and presented in Table 3. ,

RESULTS AND DISCUSSION

A glance at the Table I indicates that a high
percentage (86.66 %) of VASs had medium role conflict

in Coastal area followed by an equal distribution (6.670/o
each) of VASs in low and high role conflict categories.
In Telangana, 3l4th (75%) of VASs had medium role
conflict, 13.33% had low role conflict and 11.67% of
VASs had high role conflict. While in Rayalaseema area
78.34yo, 18.33% and 3.33%o of VASs had medium, low
and high role conflicts, respectively. Further overall data
indicates that majority (83.33%) of VASs were
distributed around the mean indicating thereby, medium
role conflict followed by low (10.56%) and high (6.11%)
categories, respectively. It could be concluded that
majority of the respondent VASs of the three areas and
in overall sample weie experiencing in more or less
medium to high role conflict. The mean role conflict
indices obtained by the three areas of VASs were almost
same and they were facing four types of role conflict viz.,
a) person role conflict or intra role conflict b) intra sender
conflict c) role overload or inter role conflict and d)
confl icting expectations.

Conflict between the VAS's internal standards or
values and the defined role behaviour as reflected in
items, 2,3, 13 and 14 of the scale are causing person role
conflict or intra role conflict. This happens when role
requirement violates moral values. For example when a
VAS is forced to achieve artificial insemination targets
(or) calf births without having congenial working
conditions and facilities and at the same time have to
show on record false achievements, will experience
person role conflict. VASs experience intra sender
conflict (items l, 6, 8, 9 and l5 of the scale) when their
time, resources or capabilities are insufficient to perform
duties. For example when superior directs the VAS to
acquire certain material which is not available through
normal channels and at the same time superior prohibits
the VAS to use unfair and underhand means of acquiring
it lead to intra sender conflict. Conflict between several
roles for the VAS, for example, role of animal breeder,
extension role, administrator role etc., which require
different or incompatible or changes in behaviour as a
function of situation (items 4 and l0 of the scale) leads
to role overload or inter role conflict as VAS fills more
than one position in the role system. Lastly conflicting
expectations (items 5 and 7 of the scale), conflicting
requests from others (item I I of the scale) and
incompatible standards of evaluation (item l2 of the
scale) also cause conflict on part of VASs. Ramkumar
(1982) reported medium inter role conflict and self role
conflict among majority of VASs. While Reddy and
Sinha (1990) reported general, inter-sender and person
role conflicts at medium level among majority of
scientists.

l5
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Table 1. Distribution of respondents based on their level of role conflict

Telangana Rayaleseeme TotalCoastal

Category

Low role conflict
Medium role conflict
High role conflict
Total
Mean role conflict index

S.D.
C.V.
Mean role conflict index range

6.67 8

86.66 45

6.67 7

100.00 60
44.08
6.36
0.14

46.67-80.00

13.33 I I 18.33

75.00 47 78.3!
11.67 2 3.33

100.00 60 100.00

43.73
10.57
0.23

26.67-76.00

4
52
4
60

43.60
8. l2
0.19

22.67-93.33

l9
150
ll
180

43.81
8.32
0.19

22.67-93.33

10.56

83.33
6.1I

100.00

Table 2. Difference in role conflict among the three areas (Coastal, Telangana and Rayalaseema) of VASs

Sample
Mean
S.D.

Source
Treatments
Error
Total
C.V. : 0.19

T (l) Coastal
43.60
8.12

T (2) Telangana
44.08
6.36

ANOVA

S.S.

7.4542
12370.7334
1237 8.187 5

Experimental Mean :

T (3) Rayalaseema
43.73
10.17

DF
2

177

179

M.S.
3.7271
69.8912

F Value
0.533 NS

S.D. : 8.3243.81

There exists no significant difference among

VASs in Coastal, Telangana and Rayalaseema areas in

respect of their level of role conflict (Table 2)' The mean

role conflict scores were 43.60, 44'08 and 43'73 for VASs

in Coastal Telangana and Rayalaseema areas respectively'

The non-significant difference in level of role conflict

experiencing by VASs in the three areas could be due to

the similar personal, socio, psychological and

organisational characteristics of VASs in the three areas'

The data presented in Table 3 reveals that only

one variable namely participativeness was positively and

sigrrificantly related (P<0.05) with role conflict, while, the

uo:.i.bl.t negatively and significantly related includes job

experience (P<0.0 1 ), organisational climate (P<0'0 1 )' job

saiisfaction (P<0.01), attitude towards organisation

(P<0.0 1 ), persistence disposition (P<0'0 1 ), coordination

ip.O.Ot) and job performance. The variables related

positively and non-significantly includes span of conffol'

irainings undergone, technical knowledge, workload

p"...p1ior, wofk motivation and organisational
tommunication. The remaining variables were negatively

and non-significantlY related.

Table 3: Relationship between independent

variables and role conflict of VASs (N=180)

SNo Independent variables r value

I
2

3

4
5

6

7

8

9
l0
ll
l2
l3
l4
l5
16

t7

Educational qualifi cation

Job experience
Span of control
Physical facilities
Trainings undergone

Participativeness
Technical knowledge
Workload percePtion

Work motivation
Self reliance
Organizational communication

Organizational climate

Job satisfaction
Attitude towards organisation

Persistence disPosition
Coordination
Job performance

-0.0816
-0.3374**
0.0210

-0.0144

0.1 l2l
0. I 508*
0. I 179

0.0491
0.0632

-0.1207
0.0045

-0. I 973**
-0.2190**
-0.2831**
-0.2045**
-o.2713**
-02760 **

* Signifr.unt at (0.05 Y") (r >: 0'148)
** Significant at (0.01 Yo) (r >: 0'194)

ol/o/o.h
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It could be observed that educational qualification
had shown negative relationship with role conflict.
Naturally, the VASs with higher educational qualification
are likely to possess more knowledge and competency and
could utilize even the scarce resources and can adjust
their role behavior for different role sets.

Job experience is generally believed to have the
effect on gaining skill part of a person and there by
helping in perfection in the role behavior. The significant
negative relationship of experience with role conflict
suggests that less experienced were the VASs, more they
were facing conflict, which means, gaining more
experience was helping in reducing the role conflict. This
implied two things. Firstly, they might have acquired the
proper skill to perform new assignment with more
understanding during the increased course of time and
reduced the job tension and secondly, they might have
adjusted with the situation by harmonizing with their self
concept or perception of self with the real situation
prevailing in the organisation. The other possible reason
for experiencing less role conflict by the more
experienced VASs may be due to their achievement of
job perfection and gaining more self confidence and
getting acquainted with the prevailing culture of the
organisation and clearer role perceptions.

The positive relation of span of control with role
conflict could be attributed to the fact that VASs who
look after more livestock population and more villages
have varied role sets and are understandably prone to role
conflict.

Perhaps the most fundamental fact of
organizational life is that resources are finite. The most
obvious manifestation of this problem comes when the
matter is related to performance. As a general rule, the
greater the scarcity ofresources, the greater the potential
for conflict. The negative relationship between physical
facilities and role conflict can be easily understood as
provision of adequate physical facilities will smoothen the
role performance and non availability of such facilities
will hinder the role performance and create tension in the
mind of role incumbent.

In-service training is the traditional method of
learning which can be tailored to suit the specific
requirements of each trainee in terms of his background,
attitude, needs, expectations, goals and future
assignments. However, the positive relationship of
trainings with role conflict could be attributed to the fact
that the practices and procedures learnt in training
sessions might be underused at actual field situation or

the atmosphere and scanty resources might have
prevented the VASs in using the advanced techniques
learned during trainings thus leading to conflict.

Participativeness was positively and significantly
related to role conflict. Participation affords an
opportunity to clarify expectations, negotiate away
conflicting demands, and / or substitute self supplied role
expectations for possibly conflicting or ambiguous other
expectations. Contrary to this in the present study
participation is positively related to role conflict. May be
this is due to improper participation of VASs in the
decision making process. However, Fisher and Gitelson
(1983) in their meta-analysis of correlates of role conflict
and ambiguity concluded that participation was negatively
related to role conflict .

When the role occupant perceives that there are
too many expectations from the significant roles in role
set, he experiences over workload (Khan et al., 1964).
The overload of work may interfere with how well it may
be done which refers to the quality of work. The poor
quality of work may lead the VAS to low role satisfaction
and thereby role stress or role conflict. The positive
relationship between workload and role conflict implies
that more a VAS perceives work overload higher the role
conflict.

The study has depicted negative relationship
between self-reliance and role conflict. This reveals that
lesser the sense of self-reliance a VAS was possessing,
higher was the feeling of role conflict or in other words,
more was the VAS's self confidence, less was his role
conflict. The reason one can attribute for this may be
the self concept of VASs as to be veterinary doctor which
provoked VAS to acquire a high sense of self confidence
in performing the role of a veterinary doctor failing which
causes conflict.

Organizational climate has shown significant
negative relationship with role conflict. This means that
more conducive is the organisational climate, lesser will
be the conflict. Job satisfaction was negatively and
significantly related to role conflict.

Attitude is the degree of positive or negative
effect associated with some psychological object
(Edwards 1957). fhe significant negative association of
attitude towards AHD and role conflict of VASs could
be attributed to interrelation of cognition (unfavorable/
undesirable attributes), feeling (emotions viz., dislikes,
displeasing etc.) and action (behavioural readiness)
tendencies associated in negative direction.
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The drive to remain stead fast in a chosen line
of action in spite of conflicting role sets might have
resulted in a significant and negative relationship of
persistence disposition with role conflict. The
behavioural tendency of VAS for not abandoning the
pursuit of an achievement goal in the teeth of role
conflict could be considered as a positive sign to
overcome conflict.

Coordination was negatively and significantly
related to role conflict of VASs. It is natural that
satisfactory coordination among line departments will
rncrease the chances of eliminating or decreasing the
conflict. Job performance had shown significant negative
correlation with role conflict. From this trend it could be
inferred that, when the amount of role conflict of VASs
is related to their performance, we see that there is an
optimum level of conflict which maximized job
performance.

CONCLUSIONS

The findings indicated that majority of the VASs
irrespective of their aiea of working had medium role
conflict; hence, there is need for individuals to be made
arvare of their conflicting conditions and thus seek proper
coping strategies. The conflict of this nature might have
its origin a) in misunderstanding of the VAS's own role
or b) disregard of the expected role of the VASs by the
superiors. It is the responsibility of the superiors to get
data about the conflicts in the VASs, find origin of these
conflicts and resolve it in an appropriate manner.
Ignorance ofthis is bound to adversely affect the efficacy
of the subordinates and ultimately the AHD. A substantial
negative influence of job experience, organizational
climate, job satisfaction, attitude towards organisation,
persistence disposition and coordination and positive

EXTENSION EDUCAIION

influence of participativeness on role conflict brings out
the importance of these variables. It implies that if
incidence of role conflict is to be minimized and level of
job performance is to be maximized, the above factors
are to be necessarily addressed.
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Livestock farmers and healers everywhere have,
traditional ways of classifying, diagnosing, preventing,
and treating common animal diseases. Many of their
ethno-veterinary practices (EVP) offer viable alternatives
or complement conventional and Western-style veterinary
medicine, especially where the latter is unavailable,
unaffordabl e, unrel iable, or inappropriate. Indian farming
is as old as civilisation and various skills adopted in
farming have been passed on from one generation to
another. The technologies adopted by farmers cannot be
undermined even in the present era of modern agriculture.
The research community has often neglected indigenous
knowledge despite its value, and researchers could play
a vital role of location specific recommendations and the
development of sustainable farming systems.

In order to understand the application of
indigenous knowledge concerning livestock with
particular focus on EVP and local ways of maintaining
health of animals, an attempt has been made to correct
and document practices currently in use among the chosen

Sustainable Livestock Management Using Ethno-veterinary Practices:
Diagnostic Study of Tribals' Knowledge Systems

Ranjay K. Singhr

ABSTRACT

This paper attempts to identify and document ethno-veterinary practices used by tribal people for the treatment
of various diseases affecting livestock. Four villages from Dindori district, Madhya Pradesh, India, an area predominantly
occupied by tribal people, and veterinary scientists from Jabalpur Veterinary College, Madhya pradesh, India, were selected
for this study and the results from both groups were compared. Data were collected using a combination of interviews
and focus group discussions. Study demonstrates that tribal livestock owners cure wounds using an extract from bhojral
leaves and akawan. Dysentery in animals is successfully controlled using a mixture of mustard seeds and curd. Calves
are de-wormed using an extract from bakine and Annona scluamosa L. If the dropping of the placenta is delayed a
solution made from the green leaves of bhojraj and tejroj is used. Foot and mouth disease is usually controlled with a
mixture of Semicarpus anacardium seeds and mustard oil. Diarrhoea can be treated easily by using a mixture of the
roots of palm trees and an extract from banana stems. The opinion of veterinary scientists was found to be compatible
with the reported ethno-veterinary practices of livestock owners.

tribal community and to consider the opinion of
veterinary scientist regarding the appropriateness of
already documented, scientifically approved EVp.

METHODOLOGY

The main objective of this study was to document
a large variety of practices concerning livestock. Both
conventional and participatory methods have been used
to document local knowledge in general and ethno-
veterinary medicine is particular. To fulfil the study
objectives, men, women and children, both rich and poor
farmers, healers and non-healers, users and non-users of
ethno-veterinary medicine were interviewed. eualitatrve
data was collected using a combination of participant
observation, unstructured interviews and focus group
discussions (FGD) with tribal livestock owners
(Rajasekaran, 1993). The area of study was confined to
the State of Madhya Pradesh, India. On account of
ethnicity and geographical remoteness, four villages fionr
the eastern part of Dinbori distnct dominated by tribal
people were selected for the study. Members ol each

-{sst. Professor, Department of Extension Education and Rural Sociology, College of Horticulture and Forestry, Central Agriculrural
L'niversity, Pasighat, Arunachal Pradesh.
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village were interviewed including 20 wisemen and 60

livestock owners who were dependent on local means for

the treatment of diseases affecting animals. Focus group

discussions were organized within the village, with the

help of wisemen, village level animal healers, village

level extension workers and primary school teachers, in

order to establish pattems of treatment in current use' A
prior informed consent teIC) an important step of IPRI

was sought from the village head and concerned

knowledge holders to put their knowledge in public

domain through this publication. A group of 20 scientists

from Jabalpur Veterinary College working in the field of
animal husbandry and veterinary sciences, were consulted

about the appropriateness of the indigenous EVP in use

in the area. Descriptive statistics was used to interpret

the qualitative data and draw relevant inference from the

study.

RESULTS AND DISCUSSION

Wounds caused bY Plough share

An extract taken from green BhojraT leaves is

applied to the wound. About 10 to 15 ml of extract is

applied twice a day and continued for 4 to 5 days for a

complete cure. This finding corresponds with the findings

of Singh (2003a).

When a would becomes infected by small larvae

a dose of 8 to 10 ml tarpin oil is applied twice a day to

the affected area for 5 to 6 daYs.

One hundred gram green akawan (Calotropis

gigantia) leaves are boiled in one litre of water until the

*ute, tu.ns brown in colo\r and reduces to about 200 ml'

Then l5-20 ml of the decoction is applied to the wound

and used for 4 to 5 days for a completely recovery'

Two to four fruits of bhelwa (Semicarpus

anacardium) are crushed and mixed with 60 to 70 ml

niger oil/mustard oil. Twenty to 25 ml is applied to the

wound twice a day for 5 to 6 days for a complete recovery

(Singh, 2003b). The dosage and application of the

remedies outlined above vary according to the nature of

the wound and experience and discretion of the livestock

owner.

If an animal is suffering from the infection of
larvae in the wound, then a mixture of epidermic layer

of gleen bamboo grass, camphor and extract taken from

the green leaves of kukroundha (Blumea balsamifera

D.C.) is applied over the wound and tied with the cotton

cloth. This treatment is continued for about 34 days after

an interval ofone daY.

Dysentery

A mixture of 250 gm of crushed mustard seeds

and 200 ml buttermilk is given orally three times a day

and the excrement of the animal is monitored for blood

content.

To cure the dysentery during summer season' the

fruits of d/ra tura (Dalura slrantottiunt) are taken and put

inside the ball made of barley flour. It is roasted on fire

and about 34 fruits are given to the suffering animal' The

practice is continued for about 3-4 days for complete

recovery from dYsenterY.

During the winter season, if animals are suffering

heavily from dysentery, a solution made from an extract

of about 100-150 gm from the green leaves of lemon and

about 100 ml water is given three times a day using a

bamboo stick to administer in a dose of 100-150 gm'

Fifteen to twenty per cent of farmers fed animals

a paste made from a mixture of mustard oil and turmeric

po*de.. About 150 ml mustard oil is mixed with aboui

150 to 250 gm turmeric powder and given orally by

bamboo stick three times a day. This is continued for

about 4 days for a complete recovery'

A few farmers used mand, a by product of
fermented liquid from cooked rice, to cure dysentery'

About 200 to 300 ml of mand is given orally by bamboo

stick 4 to 5 times in a day and continued for about 3 days

for a complete recoverY.

De-worming (tapeworm/creamy in calves)

The most popular practice used for dealing with

newly bom calves suffering from tapeworrn or creamy,

is to use an extract taken from the green leaves of
Bakaine. Farmers take about 100 gm green Bakaine

leaves and crush them. They then take about 40 ml and

mix with about 50-60 ml cold water and administer orally,

using a bamboo stick, once a day in the morning' This

practice is continued for about 5 to 6 days for complete

de-worming. Some farmers use the mixture of butter milk

and paste of neem leaves (Azadirachta indica) for de-

worming in calf. Some farmers collect the green leaves

(about 100 gm) of custard apple (Annona scluamosa L')
from forest areas and a solution after making paste, is

prepared with water and common salt. It is given for the

deworming in calf.

Treatment for the retained placenta

Sometimes cows and buffaloes do not drop their

placenta easily after giving birth to'a calf. In such cases,

I
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tribal livestock owners give the mixture made of 300 gm
bamboo leaves and 200-330 gm jaggery. The practice is
repeated at the interval of half an hour. In more adverse
conditions, they use about 150 gm green leaves of tejraj
and an equal quantity of green bhojraj leaves. These
leaves are crushed together with a small amount of cold
water to make a solution of 2 liters and a dose of about
400 ml is given orally to the affected animal 4 times in a
day, resulting in the dropping of the placenta. A few
farmers have adopted the practice of feeding the animal
about I kg of boiled grains of barley three times a day to
tackle this problem.

Throat infection (G alagho nto o)

A throat infection locally called galaghontoo, is
a most dangerous disease that occurs mostly in new calves
during the months of July-August. To cure this disease,
livestock owners use about 50 to 100 gm of tamarind, 3

to 4 gm of dried chillics and 50 to 100 gm turmeric. This
mixture is crushed and made into a paste with a little
water and given to the animal (Singh, 2003c). In addition
to this practice, livestock owners also tie pitla wood
(made by wood used for extracting oil from oil seeds)
round the neck of the animal. Similarly, dhajji (cotton
cloth) soaked with lukewarm rice water is also tied around
the neck of infected animals to give relief from throat
infections.

Some livestock owners cure this disease by using
a mixture made from about 50 to 100 gm crushed black
pepper powder with ghee. This mixture is boiled for over
l0 minutes and then given orally to the animal twice a
day for up to 4-5 days for a complete recovery.

Another interesting practice is the use of fresh
jimta frsh placed in the throat of the affected animal.
Tribal livestock owners believe that this helps in opening
the air passage in the neck of the animal enabling the
animal to breathe more easily. Additionally, about 200
ml of edible oil is given orally through a bamboo stick
to the animal for relief from gastric trouble, which is
another major cause of death.

Bone dislocation

ln the case of bone dislocation in animals, the
most popular practice of tribal farmers is to apply a

mixture of 100 gm green gurbel leaves, 100 grn banana
root, 100 gm aak root(Calotropis gigantia) and 50-60 gm
Thuha (Opuntia spp. wild cactus) stem. These are crushed
together with a little water. One dose of 100 gm of the

mixture is fed to the affected animal three times a day.
In addition, the dislocated bone is tied with a bamboo

stick. Similarly, some farmers use the dry stem of kodo
(milet, Paspalttm scrobiculaturr L.) boiled in water. This
lukewarm solution is applied to the dislocated area. This
practice is only used by 8-10% of livestock owners. A
small percentage (20%,) of tribal livestock owners were
observed feeding about 50 gm marigold roots mixed with
500 gm wheat straw to the animal to cure the dislocated
bone.

Foot and mouth disease

The most popular practice is cure wounds caused
by foot and mouth was to apply a mixture of about 50
ml mustard/niger oil mixed with 100 gm crushed bhelwa
(Senicarpus anacardiunr) seeds to the wound. Another
practice is to keep the animals in mud, especially made
from black soil, for 3 to 4 days. In addition to this, as

the disease is contagious, affected animals are not allowed
to freely graze, but kept in isolation.

Flatulence

Flatulence, locally known as majhakaril,cl, it u

very common disease during the monsoon due to excess
grazing and feeding on poisonous green fodder. The
animal feels uneasy and restless and has a distended
stomach. In extreme cases this disease may cause death.
Farmers cure this disease by using a mixture of 600 gm
ofash from burned deseeded maize cobs and about 500
gm mustard seeds mixed with I lttre of kanji (fermented
rice water from local paddy). This mixture is kept for 24
hours to allow its fermentation and then given to the
suffering animal in three doses.

Fevers and cold

When an animal is suffering from cold and/or
fever, tribal livestock owners give about 250 ml Kanji
orally three times a day and this is continued for 2-4 days.
ln the case of coldness without a fever, farmers administer
two eggs with 50 to 60 ml cow ghee orally to give quick
relief from the cold.

Advancing the onset of puberty in female animals

Some female animals become sterile due to a

succession of several minor disorders, or they do not
come in to heat and consequently fail to conceive. In such

cases, a paste of the crushed green buds of sesame is
placed inside the reproductive organ forcing the release
of hormones, which results in the animal coming into
heat. Some livestock owners (35%) are knowledgeable
in using an extract of about 100 ml seetophol (Annonu

squqmosa L,) 50 gm rice bran and 50 gm common salr.
This mixture is fed to the animal once a dav ani
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continued for 3 to 4 days to bring the animal into heat.

Some livestock owners were found to use the excreta of
pigeon. About 40-50 gm pigeon excreta are mixed into

bread and given to the cow,/buffalo for 34 days to activate

the heat period. Alternatively,the tataiya insect (wasp)

may also be given to induce the puberty in she animals,

During the months of June-July some farmers try to give

the new emerging bamboo shoots (kareel) to the cow/
buffalo for inducing the heat perrod.

Control of lice

A severe attack of lice (suching, Haematopinus
asini and biting, Darnaline equi) can cause anemia in

animals (Getachew et ai.,2003). To control lice, farmers

make a decoction made from 200 to 250 gm green

seetaphal (Annona squamosa L.) leaves boiled in about

1 litrer of water (the amount of water used is decided

according to size and body weight of animal). The
solution turns dark brown in colour and reduces to around

300 ml. This solution is smeared on to the skin of lice
suffering animals.

Local feed resources for animals

Commercial livestock feed is expensive with feed

costs comprising 70 per cent of total production costs.

Many tribal livestock owners are not able to afford the

higher cost of marketed animal feed and instead u$e a

wide variety of leaves and other locally available
materials for the health care of livestock. They have

identified many plants, trees, shrubs and grasses, '

according to the season, for feeding their animals. For
the most part livestock were fed on the green leaves of
locally available trees like neem (Azadirachta indica),
juntun (syzygium cumini), mahua (Madhuca indica),
bamboo leaves (Bambusa arundinacea), doob grass

(C),nodon dactylon), motha grass (Cyprus rotendus), ber
(Z),4,p\rus .jujuba), Peepal (Ficus religiosa), bargad
(Fictrs bengalensis) and babool (Acacia nilotica). During
the drought period additional wild shrubs, leaves and

grasses are used to supplement dietary requirements and

to sustain health. Green leaves from shrubs Tike Acacia
tgortilis, Zizyphus nummularic, (Jhaberi), Tamarix
urticulata, Dalhergia sissoo (the leaves are given in
controlling the diarrhoea), Acazcia senegal, Bauhinia
variegata are popular, as are Fictts subnincisa syn. F.

t'luvata, Ficus semicardata, Melia azedirach, Dalbergia
latifolia, Ficus tinctoria, Terntinalia arjuna, which are

collected from forest areas.

Grasses, such as Sehemia nervosum and
Duchuntheum annulatum are the most popular during

drought conditions. These are collected from nearby

forest areas and form an essential part of the animals diet.

These resources are naturally conserved on common,

barren or fallow land, where animals can access them

easily. During drought conditions, livestock owners

collected tubers of ntolha grass (Qprus rotendus), pods

of babool (Acacia nilotica), mahua florvers (Madhuca

indica) and fruits of peepal (Fiats religiosa), which are

given to animals as a protective and nutritious feed'

Especially, the pods of Accessia indica is considered best

source of nutritious feed for the lactating goat. The

farming system of tribal livestock o\\ners is diversified

to ensure productivity. and most keep a few pigs and

poultry birds. The tubers of Cvprus rolendus are

collected by tribal people rvho follorv the paths of
foraging pigs that dig for the roots of different grasses

under the moist blackish soils. The ntotha tuber is used

as food for both people and animals. The larger tubers

are used as a nutritious vegetable whilst the smaller,
inferior quality tubers are given as feed to animals.
Women primarily perform the collection process of local

produce from forest areas.

Livestock ownersr attitude regarding EVP

Having collected data from 20 wisemen and 60

livestock owners, the follo'*'ing similarities have been

identified regarding attitudes concerning EVP. These are

Table 1. Factor responsible for increasing
attitudes of EVP

S. Factors for increasing
No. attitude

Response in
o//o

L

2.

1

4.

5.

Cost of westem drugs

Cost of effectiveness

Poor infrastructure

Abundance of plants available
in the locality

Poor access and availability of
modern drugs

70.0

68.0

60.0

75.0

55.0

6. Cheaper 78.0

7. Less toxic and fewer side effects 50.0

8. Can be done without continuous
veterinary supervision and is good

as first aid

presented in the Table l. The majority of livestock owners

(78%) were in agreement that existing EVP are more
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popular as they present a cheaper, affordable option. The
abundancy and local availability of natural resources
(75%) was the next most popular factor in determining
which EVP farmers used. Approximately 70 per cent of
local farmers felt that the higher cost of western drugs in
comparison to free locally available medicinal plants was
the third most popular factor in shaping attitudes, whilst
68 per cent felt that the cost of existing EVP was
effective. Farmers comprising 63 per cent were of the
opinion that existing EVP required little supervision.
Whilst 60 per cent were of the opinion that modem EVp
had a poor infrastructure to support the needs oflivestock
owners and consequently they were forced to depend on
locally available EVP.

Scientistsr argument and appropriations regarding
EVP

Animal husbandry and veterinary scientists
generally argued that greater attention should be paid to

Table 2. Scientists' arguments appropriateness
of giving greater attention to the EVP

S.

No.
Appropriateness of giving

the greater attention
Response in

o//o

Approximately 70 per cent of scientists argued
that it was time to understand the poor infrastructure and
costs of modern drugs, which compelled farmers to
continue the EVP. Scientists (65%) argued that EVp are
appropriate methods for the care of livestock and indeed
deserved greater attention as most of EVP is plant and
herb based and that this could form the basis for many
modern drugs. Hence, it offers the scope for further
research and validation. Whilst, 62 per cent of scientists
defended local people's EVP by raising the point that
experimental wisdom in comparison to the economic
status (in monitory term) possessed by local livestock
owners was much greater. It is necessary to look at the
appropriateness of EVP and age-old methods as these had
worked over time (about 580/o 'scientists' arguments) and
it has been highlighted the fact (55%) that many disease
are becoming resistant to modern drugs, where EVp can
provide the substantial solutions.

CONCLUSION

From this study it can be concluded that the tribal
livestock owners consulted live in varied geographical
regions and climatic zones have developed their own
ethno-veterinary practices intrinsically linked to their
culture and economic status. They are flexible and their
own skills and knowledge is well adapted to cope with
new challenges in the field of livestock. All, but a few
of the practices are cost free in nature. Farmers
distinguish between those practices that are very effective
and those that are reasonably effective. Thus, until EVp
is supported by quantitative studies of an internationally
accepted standard, it would not make any lasting impact
in veterinary research/training institutions. The range in
the variety of EVP treatments and practices available are
always going to be limited and any work on evaluation
should start on those most likely to be effective and which
have the greatest potentials for being transferred to other
livestock owners (Fielding, 2001). Livestock owners
have positive attitude towards EVP for its appropriateness
due to its compatibility to the existing culture, local
availability, cheaper cost and effect against a variety of
diseases. Veterinary scientists are also in favour of
improving EVP. Therefore, there is a need for research
to test the scientific rationality of all ethno-veterinary
practices for its validation and the validation would need
to be a high order involving as far as possible specified
numbers of animals, levels of caused infections, the plants
being investigated and their preparation, laboratory
techniques to be used and the length ofthe study.

i. Need to understand poor veterinary
structure and cost of modern drugs

l. Maintain the tradition

-1. If it is continuously using by farmers,
attention must be given

More readily available and cheaper 80.0
than the modern drugs

Plants are the basis for modern drugs 65.0

Thought provoking and interesting 58.0
to look at the past

Farmers are resource-poor in terms 62.0
of money but not in experiencial
wisdom

No side effects 78.0

Increasing drug resistance by many 55.0
diseases

70.0

60.0

75.0

4.

5.

6.

8.

9.

EVP (Table 2). A majority of 80 per cent of scientists
thought that it would be appropriate to give greater
attention to EVP due to its easy availability and low cost
nature, while 78 per cent argued that most often EVP are
having no adverse side effects of EVP and its continuous
use were the important reasons to pay it greater attention.
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Overtaking US, India has become the second
largest cotton producing country in the world, after China
with Bt.cotton being a major factor in the spectacular
increase in production from 15.8 million bales in 2001-
02 to 31 million bales in 2007-08 (Financial Express,
2008). Deployment and adoption of transgenic crops
across the world have been unprecedented. Beginning
with acreage of 1.7 mha across six countries in 1996, the
global acreage under approved biotech crops increased to
I14.3 million hectares in 2007 (ISAAA, 2007).
Development of Bt.cotton hybrids and their use among
l2 million farmers across 23 countries amply demonstrate
the supremacy and the cutting edge of biotechnological
tools and techniques in crop improvement and progress
of mankind. However, India remained watchful for some
years and after some successful trials, gave consent to
cultivation of Bt. cotton. The first approval for
commercial cultivation of Bt cotton in lndia was granted

to three cotton hybrids MECH 12 Bt, MECH 162 Bt,
MECH 184 Bt developed by Mahyco. Following the

Farmer Participatory Assessment of Bt. Cotton and
Its Socio-economic Implications

R.N.Padarial, Baldeo Singh2, J.C.Padaria3,
M.S.Meenaa and Pankajs

ABSTRACT

The study was conducted with a sample of 160 farmers (120 adopters and 40 non-adopters) drawn randomly

from Mansa and Bhatinda districts of Punjab as well as khandwa and Khargone districts of Madhya Pradesh. Matrix
ranking revealed the yield, incidence of pest and management cost, germination potential, input use and requirement of
irrigation with respective mean scores as 9.33, 9.00, 8.33, 8.33 and 8.00 to be the major criteria for selecting cotton
varieties. Criteria based ranking by the farmers of Madhya Pradesh revealed their higher preference to MECH 162 (score

l0) with resp€ct to criteria of germination potential, less incidence of bollworm and yield in comparison to other Bt.
hybrids and non-Bt.hybrids/varieties, while MECH 12 was ranked higher for boll size, quality and market value. In

Punjab, RCH 134 was the most popularly accepted Bt. Cotton hybrid anrong the farmers of the several recommended

Bt. Varieties viz. MRC 6301, MRC 6304, RCH 134, RCH 317, Ankur 651 and Ankur 2534. Cultivation of Bt. Cotton
reduced the frequency of spray by 62% and health hazards by 89%; while increased the yield by 67% and income by
142 %. The farmers had high level of information and training needs (MPS 2.7 6) for successful cultivation of Bt.cotton.

approval of GEAC, commercial cultivation of Bt cotton
was undertaken during 2002 in 6 states in India i.e.
Andhra Pradesh, Gujarat, Madhya Pradesh, Karnataka,
Maharashtra and Tamil Nadu (Barwale et a|,2004) and

the total area under cultivation was .038 mha. By 2007,
its acreage soared to 6.2 million hectares. However, the

reports of mixed response of their on-farm performance

have kept the nation wide debate upon the use of
transgenic crop alive. The transgenic technology faces

criticism primarily for the bio-safety concerns, which
include transgene movement to other varieties and wild
relatives leading to possible development of super weeds,

erosion of genetic diversity and ecological disturbances;
widespread apprehension about toxicity or allergencity
induced by transgenic products to humans and animals;
its adverse impact on non-target organisms; emergence

of more virulent forms of pests and pathogens; etc (Arora
and Ahuja, 2006 & Owusu-Biney, 2006). Besides
biosafety concerns, IPR, ethical and moral issues form the

basis of debate towards adoption of transgenic crops.

rSr Scientist, Division of Agricultural
: Sr Scientist (Plant Biotechnology),
Patna, 5SRF, Div of Agril Extension,

Extension, 2Joint Director (Extension), IARI, New Delhi.
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There are cases of undesirable results of transgenic
technology, which further strengthen the apprehension

about such technology. For example, transgenic soybean

genetically modified to increase its sulphur containing
amino acids by incorporating Brazilian nut 25 gene was

found allergenic to serum of people who are allergenic
to Brazilian nut 25 protein. Report of death of cattle by
grazing Bt.cotton plants in Andhra Pradesh also fueled

the debate on use of transgenic crops. Hence the present

study was conducted for participatory assessment of Bt
cotton and its socio-economic implication.

METHODOLOGY

The study was conducted in the cotton belts of
khandwa and Khargone districts of Madhya Pradesh and

Bhatinda and Mansa districts of Punjab. Bt. cotton
cultivation in Madhya Pradesh was started in the year

2002, while in Punjab it started in 2005. The sample of
respondents comprised of 160 farmers drawing 20 farmers
(15 with Bt.cotton crop and 5 with non-Bt. cotton crop)
from each of the eight villages selected randomly from
the above mentioned districts of Madhya Pradesh and

Punjab. Criteria based ranking method was used for
identification of the decision parameters as well as

evaluation of the Bt hybrids vis-a- vis non-Bt hybrids/
varieties. Matrix of decision criteria with respect to
selection and adoption of hybrids/varieties as well as the

relative performance of different Bt hybrids and non-Bt
hybrids/varieties was administered to 20 key informants
individually as well as in groups. Ranking for the relative
performance of the Bt hybrids and non-Bt hybrids/
varieties against each criteria was done with scoring
pattern of 0-10. Primary data were collected with
interview schedule based survey and personal
observation. The training need was assessed on three-

point continuum ofmost needed, needed and not needed

with respective weightage of 3, 2 and l.

RESULTAND DISCUSSION

Identification of farmers' criteria of varietal
assessment

For ensuring participatory assessment, farmers'
criteria for varietal assessment were elicited and their
prioritization was done with ranking. With the highest

mean score of 9.33, the yield potential was considered

as the first and foremost criteria for selection of any

hybrid / variety followed by the incidence of pest and low
cost of their management (MS:9.00), input requirement
(MS:8.33) and germination potential (MS:8.33)
(Table l). Size of boll and plant and irrigation
rntensiveness with equal mean scores of 8.00 were the

EXTENSION EDUCATION

Table 1. Farmers' criteria for varietal assessment

Sl. No. Criteria Mean Score
(MS)

Yield

Pest incidence and

management cost

Inputs requirement

Germination potential

Size of boll and plant

Irrigation intensiveness

Suitability to farm

Quality
Cost of seed

Labour saving

Drudgery in picking

Harm to soil

Harm to other crops

9.33

9.00

8.33

8.33

8.00

8.00

7.66

6.66

6.33

6.33

6.33

6.00

5.00

fourth most important criteria lollowed by suitability to

farm (MS:7.66), quality (MS:6.66), cost of seed
(MS:6.33), labour saving (MS:6.33), drudgery in picking
(MS:6.33), harm to soil (MS:6.00) and harm to other
crops (MS:5.00).

Performance and farmers' assessment of Bt cotton vr's-

ri-vis non-Bt.cptton

The criteria based comparative assessment of
various Bt. hybrids viz., MECH 12, MECH 162, MECII
184 and RCH 2 vis-d-vis non-Bt hybrids/varieties (Bunny,

Ajit, Ankur, etc) cultivated by the farmers was done. A
matrix of criteria for assessment as prioritized by them

alongwith Bt hybrids and non-Bt hybrids/ varieties grown

by them was made on a large chart paper or ground and

administered to a set of 20 key informants (preferably the

Bt and non-Bt cotton cultivators). They were asked to

rank with score range of 0-10 for each combination by

placing the pebbles or plastic coins (Fig. 1). Higher the

degree of trait /property with respect to the criteria, higher

was the score given. The findings revealed differential
pertbrmance not only between Bt. cotton hybrids and non-

Bt cotton hybrids/varieties but also among the several Bt.

hybrids with respect to the criteria (Table 2).

For yield all the Bt hybrids were given higher
score in comparison to non-Bt hybrids/ varieties. The

average yield of Bt cotton was 9.9 qtls/acre tn MP as

l.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
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Table 2. Performance of Bt and non-Bt hybrids in Mp
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Criteria
Non-Bt
hybrids

Bt hybrids

MECHI2 MECH162 MECHI84 RCH2

Mean score
of Bt

hybrids

Germination potential

Incidence of
American bollworm

Incidence of sucking pest

Cost on spray

Boll size

Yield

Cottono%

Quality

Staple length

\Iarket value

fuse in picking of cotton

lmgation intensiveness

Suitability to light soil

Suitability to heavy soil

lncidence of boll drop

Stem splitting

*'ilting

Reddening of leaves

9

9

9

8

5

5

5

7

7

6

3

7

7

8

4

2

2

6

7
a
J

8

5

l0
8

8

l0
t0

l0
8

6

5

l0
6

4

5

6

l0

I

5

4

6

l0

6

8

9

8

6

6

7

9

6

9
a
J

8

9

8

9

9

9

4

7

J

8

8

8

8

7

8

I

5

J

9

7

6

9

8

8

5

6

10

6

7

3

2

7

9

2

8.50

1.7 5

6.75

3.7 5

8.25

8.50

7.00

9.00

9.00

8.75

4.75

6.25

6.25

8.25

6.75

4.25

4.25

5.00

against 5.9 qtls/ acre in case of non-Bt cotton. However,
:rmong the Bt hybrids MECH 162 was ranked higher for
yield where the yield was obtained in range of 10-23 qtls
per acre followed by MECH 184 and MECH 12. MECH
162 and RCH 2 were preferred for lesser incidences of
pests both American bollworm and sucking pests than
other Bt hybrids. Bt hybrid MECH 184 was considered
at par with non-Bt Bunny for incidences of sucking pests.
For germination potential, MECH 162 was considered the
best with score of l0 followed by MECH lg4, RCH 2
and MECH 12. lnterestingly the non-Bt Bunny variety
was found the second best in germination potential.
MECH 12 was ranked the best followed by MECHIg4
for boll size, cotton percentage, cotton quality, staple
length, ease in picking and high market value (Rs 100-
125 per qtl more). Astonishingly the Bt hybrid MECH
184, which had been given better score on many a
parameter in comparison to other Bt hybrids, was rated
much inferior even than the non-Bt hybrids/varieties for
incidences of boll drop, stem splitting, wilting and

reddening of leaf. Because of these problems, farmers
were baffled in the initial years of Bt cultivation and
disenchantment with Bt cotton hybrids and related protest
gained momentum. Such incidences underline the
importance of communicating technology packages
besides seed. Mere seed alone cannot be a suffrcient
technology to assure production and profit. The farmers
observed that Bt hybrids were irrigation intensive. For
light soil RCH 2 was ranked the best, while for hear.y soil
MECH l2 was found the best (MS: l0).

MRC-630I, MRC-6304, RCH-134, RCH-3 1 7,
Ankur-651, Ankur 2534 were the major Bt cotton hybrids
deployed in Punjab. The criteria based ranking by the
farmers revealed RCH-134 as the most popular approved
Bt hybrid and mean scores for it were higher than
unapproved Bt hybridsi varieties and non- Bt hybrids/
varieties for all criteria (Table 3). However, cases of
cultivation of unapproved Bt hybrids/ varieties were
rampant.
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Table 3. Comparative assessment of approved Bt, unapproved Bt and non-Bt cotton in Punjab

Sl.No Criteria Approved Bt
hybrids

Non-Approved
Bt hybrids/ varieties

Non-Bt hybrid/
varieties

Yield

Size of ball

Less incidence of pests

(Bollworm)

Market rate

Low irrigation requirement

Ease in picking of cotton

Suitability to light soil

Germination potential

Input requirement

9

9

9

9

7

l0
6

9

7

7

4

8

5

8

7

8

8

2

6

5

7

5

7

9

9

8

8

The farmers preferred unapproved Bt hybrids/ varieties

because of low cost of seed, basy accessibility and

availability of seed, no incidence of American bollworm
like in case of approved Bt. hybrids, early development

of bolls and the yield secured by the unapproved Bt
hybrids/ varieties being almost at par with approved Bt

hybrids. Ifapproved Bt hybrids secured yield in range of
l0-16 qtls/ acre, farmers could get 8-16 qtls/ acre from

r"rnapproved Bt hybrids seed. Early development of bolls

facilitated the process of sale contractual arrangenrent and

ensured better deal to farmers as the contractors got

assured of yields from the crop by observing the bolls'

Boll development in case of approved Bt hybrid seed

began 90 days after sowing, while in case of unapproved

Bt hybrids seed it started only 40 days after sowing'

Though there was no guarantee of seed purity, farmers

with previous experiences relied upon unapproved Bt

hybrids seed with the trust and hope that all plots would

not be affected. Moreover, the very low cost and

provision of availability on credit lured them to go in for

unapproved Bt hybrids seed. Generally the seeds of
unapproved Bt hybrids were traded illegally and were

available through informal network. Convenience factor

again played a role in adoption of unapproved Bt hybrids

seed because approved Bt hybrids seed could be

purchased only on cash payment and seeds were available

only through the authorized dealers and that too on the

basis of prior demand. One had to place demand of his

requirement in advance before the season and if more

seeds were required later either for enhancing the acreage

or gap filling in the plot, seeds were not available even

on higher rate. Black marketing had become common and

farmers suffered. On the contrary the unapproved Bt

hybrids seed were readily available and could be

procured even on credit, which was highly convenient for

the farmers particularly the small and marginal'
Availability on credit saved the farmers from struggling

for loans.

Besides the concerns of higher seed rate, use of
second generation of hybrid seed (F2) and more number

of irrigation required than the approved Bt hybrids seed,

the major disturbing issue is lack of direction of using

refuge lines. Refuge lines connotes planting of same

hybrid as of Bt hybrids but without Bt gene (non-Bt

hybrid) along the borders of Bt hybrid crop plot to contain

the development of resistance in the American bollworm

against the Bt gene and for higher longevity of the Bt

hybrid. Generally 5 lines or 20 per cent of area of Bt crop

plot are to be put under non-Bt hybrid along the border

of Bt hybrid crop. It is one of the vital practices of
biosafety management. Alarmingly, there is no direction

at all about use ofrefuge lines in case ofunapproved Bt

hybrids seed like the approved Bt hybrids seed. The

packets of approved Bt hybrids seed not only contain

along with it the separate packet of non-Bt hybrid seed

for sowing as refuge lines but also the necessary

guidelines and method of planting refuge lines. The gross

negligence on biosafety measure needs attention to

manage any kind of technology-led undesired

consequences.

Benefits of Bt cotton cultivation

The cultivation of Bt cotton offered many an

advantage and benefits to the farmers. American

1.

2.

3.

4.

5.

6.

7.

8.

9.
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bollworm has been the most dreaded insect pest of cotton
and of the total pesticide application in cotton it
appropriated the maximum for its management. However,
with advent of Bt. cotton hybrids, wherein the
incorporated Bt gene (cry lAC) provides security to the
hybrids against the American bollworm, there is no need
of pesticide application for its management. As the insect
feeds upon the leaves or any part of plant of Bt cotton,
the crystal protein in the gene cry /lC binds and kills
by destroying the intestinal gut of the insect. With
adoption of Bt cotton hybrids, the average number of total
pesticide spray has reduced by about 62 per cent and as

a result the average cost on total pesticide spray reduced
by 73 per cent and average number ofhealth hazards due
to pesticide spray (number of persons affected by
pesticide induced health problems per season per village)
reduced by over 89 per cent (Table 4). Besides these
benefits, farmers secured 67 per cent higher average yield
and 142 per cent higher monetary return from Bt cotton
hybrids than the non-Bt cotton hybrids/ varieties.

There was a highly significant (P<.01) increase
in yield of cotton in both the states after adopting Bt
cotton hybrids (Table 5). As against average yield of
about 6 qtls per acre from non-Bt hybrids/varieties
farmers secured an average yield of about 10.4 qtls per
acre from Bt hybrids in Punjab. In Madhya Pradesh,
farmers got 9.9 qtls per acre yield from Bt cotton hybrids
as against 5.9 qtls per acre fro non-Bt hybrids/varieties.

Information and training need of farmers

Though farmers accepted the potential
advantages of Bt cotton hybrids, they were cautious in
their fuller adoption. Mixed pattem of cotton cultivation
i.e. putting acreage under Bt cotton hybrids, unapproved
Bt cotton hybrids (in case of Punjab) and non-Bt cotton
hybrids was observed. Though the pace of adoption was
phenomenal, the cases of disenchantment with Bt hybrids,
where the expectations were not met, were the concerns
of significance to boost up the adoption and fuller
utilization of the technology. As the public extension
system is not in fray for dissemination of knowledge
about transgenic technology, there was enorrnous void
related to knowledge and skill about proper application
of Bt cotton technology. Since Bt cotton was deployed
by private seed agencies, the extension services related
to it were largely carried out by them, whose major focus
was on promotion of sale of seeds and as a result the
issues of bio-safety, agro-techniques and risk
communication remained unattended. There was
enorrnous lack of communication about Bt. technology
and related issues. Farmers just knew that Bt cotton was
a technology which saved crop against American
bollworm without use of pesticide but they hardly knew
that all Bt hybrids were not same and different hybrids
were suitable for different situations. For example RCH
2 was suitable for light soil and MECH 162 was suitable
for heavy soil (Table 2). Bt hybrids for rainfed and
inigation systems have to be different. However, in want

Table 4. Comparative assessment of approved yr's-ri-vis unapproved Bt hybrids

Character

Yield

Incidence of bollworm

Boll development

Seed rate
'Recommended
'Practised

Seed cost

Seed availability

Seed accessibility

Purity of seed

Irrigation frequency

Refuge lines

Approved Bt hybrids

l0-16 qtls/acre

Nil

90 DAS

450 g per acre
450-650 g per acre

Rs 1395 (Revised cost
Rs 750/ per 450 g)

On cash

Authorized seed dealers

Guaranteed

5-7

5 (20% area)

Unapproved Bt hybrids/varieties

8-16 qtls/ acre

Nil
40 DAS

450 g per acre

450 - 900 g per acre

Rs 300-600/ per 450 g

On cash and credit

Informal networks

Not guaranteed

8-10

No direction

DAS: Days After Sowing.
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Table 5. Benefits of Bt cotton cultivation Table 7. Information and training need of farmers

2.84

2.88

2.74

2.62

2.62

2.92

2.96

2.94

2.65

2.46

Particulars Non-Bt Bt.
cotton cotton

Benefit
(%)

Sl.No. Training areas Mean Score
(MS)

Average no. of
pesticide spray

Average cost on
pesticide spray

Health hazards

due to pesticide

spray (Number
of persons/season/
village)

Average yield
(Qtls/ acre)

Net return (Rs)

8.4

5350

l 1.5

6.1

4725

3.2

1400

0.4

r0.2

1 1430

61.90

73.1

89.6

67.21

142

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Identification of genuine seed

Selection of Bt hybrids suitable

to farm situations

Seed rate

Method of sowing

Planting densiry

Planting of refuge lines

ETL based pest management

IPM schedule for Bt cotton

Nutrient management

Critical stages of irrigation

of proper knowledge the farmers just in the name of Bt

cotton adopted Bt hybrids irrespective of their situation

and location specificity and as a result the performance

was poor and disenchantment set in. Similarly some Bt

hybrids (e.g. MECH 184) due to nutritional deficiency

suffered from reddening of leaves and yield was affected.

Farmers lacked knowledge about agro-techniques of Bt

cotton cultivation. Even spacing and plant density varied

which led to higher seed rate as farmers followed the

same crop geometry as with earlier hybrids/ varieties

keeping in view their plant vigour. They were not

communicated about importance and use of refuge lines'

Many farmers just kept aside the packet of non-Bt

hybrids, which were given to be sown as refuge lines with

the opinion that these would invite the problem of
American bollworm again and affect the productivity of
Bt hybrids. Many farmers pooled the packets-of non-Bt

hybrid seeds and sowed them in a separate plot to save

Bt plot from American bollworm. Realizirrg the gap in

knowledge among the farmers about the transgenic

Table 6. Average yield of Bt. cotton and non-Bt.cotton hybrids

ETL: economic threshold level

technology, information and training needs of the farmers

were assessed. The mean scores of above 2.6 on a scale

with maximum score of 3 showed a very high information

and training need among the farmers in almost all the

areas (Table 6).

Conclusion and implications

Assessment of Bt cotton hybrids on the criteria

and parameters identified and prioritized by the farmers

facilitated participatory process. Bt hybrids were found

superior to non-Bt hybrids/ varieties on almost all

parameters like yield, no incidence of American

bollworm, less incidence of pest and management cost

size of boll and quality of cotton, etc' however, they were

rated to be irrigation intensive. The farmers in Punjab

preferred unapproved Bt hybrids/ varieties because of low

cost of seed, easy accessibility and availability of seed,

no incidence of American bollworm like in case of
approved Bt. hybrids, early development of bolls and the

Average Yield (qtls Per acre)

State t-value P-value

Bt. Cotton Non-Bt.cotton

Punjab

Madhya Pradesh

10.40

9.90

6.20

5.94

12.818**

I L485**

0.000

0.000

*,r,(P<.01)
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yield secured by the unapproved Bt hybrids/ varieties
being almost at par with approved Bt hybrids. Adoption
of Bt cotton hybrids led to reduction in the average
number of total pesticide spray, reduction in the average
cost on total pesticide spray and reduction in the average
number of health hazards due to pesticide spray (number
of persons affected by pesticide induced health problems
per season per village), while it increased the average
yield and income from cotton cultivation. However, there
was urgent need to address the problems of lack of
knowledge and information to help farmers
advantageously utilize the potential of Bt. cotton
technology. Based on the findings of the study, the major
suggestions to overcome the deployment and
dissemination concems include: recommendations of Bt
hybrids to be made according to their suitability to agro_
ecological conditions; standardization and dissemination

. of agro-techniques; development of communication
content and dissemination of extension literature related
to Bt cotton cultivation, Bt technology and related
biosafety concerns as well as organization of scientists-
farmers interface to bring clarity about the transgenic
technology and to remove unfounded apprehension about

the risks of transgenic technology among the farmers and
end-users; ensuring easy availability of quality and
authentic seeds of Bt hybrids; and augmenting the role
of public extension system in deployment and
dissemination of Bt technology.
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ABSTRACT

The first step in improving the managerial competencies of extension managers will be to assess their training

needs. This paper describes the finding, "i,[. study undertaken in two states of India to assess the training needs of

extension managers in managerial skilli and practices. A total of one hundred extension managers selected from two

states (Tamil Nadu and Rajasthan) through ra'dom sampling technique formed the sample of the study' The training

needs of extension managers in management competency were assessed based on task analysis' In order to validate as

well as supprement the findings of need assessment using a five-point continuum scale. Findings of this study clearly

indicate a need for in-service training in the following areas of munugement; 'planning', 'leadership', 'communication"

,team building,, ,creativity management', 'problem soiving & decisioi-making;, 'information management" ' personal

effectiveness,, 'performance appraisal', 'information management & network techniques" 'stress management" 'time

management', and 'evaluation of programs''

It can be stated that the main problem of step in improving the managerial competencies of

increasing agricurtural production and productivity in extension managers will be to assess their training needs'

developing countries like India is more of a management This paper describes the findings of the study

problem than a technical one (Vijayaragavan, 1994)' The 
undertaken in two states of India to assess the training

need for improving the managerial skills of extenston n.eds of extension managers in managerial skills and

managers has also increased in recent years due to 
Dractices.

changing scenario in agriculture, economy and

communication.ExtensioninthecomingyearswillhaveMETHODOLoGY
to go beyond the role of mere dissemination of technology A total of one hundred extension managers

uni g.i involved in new roles such as technology 
selected from two states (Tamil Nadu and Rajasthan)

assesiment and refinement, capacity building, t::ibl'^s^11g iiougt random sampling technique formed the sample of
coalition among different stake holdert, .t.' .tT:1t^tt^l ii. Jtrav. Extension managers in this study refer to

performance of new roles calls for efficient *:i:1"_1 .*1.r.,rlon professional who have managerial
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Lxtension personal have very little formal'fl::.1,:: .-o*p.t.n.y were assessed based on task analysis, which

management skills. Further, most of tn9 in;se11t11 ..f.ir ,o an analysis of important job tasks performed by

training programs do not pay an attentton. t", tn:ll 
extension *unug.r, and is based on importance of the
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score of l, 2, 3,4 and 5. Likewise, the level of
importance was measured on a five_point continuum
starting with "very low" and followed by "low,,,
"moderate", "high" and "very high", and carried a score
of 1,2,3,4 and 5 respectively. Itre combined score based
on the frequency of task areas. It was assumed that the
task, which was performed frequently and considered
important by extension personnel, needed training since
new developments have taken place in every area of
managerial function. In order to validate as well as
supplement the findings of need assessment through task
analysis, training need was also assessed based upon self-
assessment using a five-point continuum scale.

RESULTS AND DISCUSSION

Training Needs of Extension Managers in Managerial
skills and practices based on task analysis

The training need was worked out based on task
analysis, which consisted on an analysis of frequency of
performance of task as well as importance of task, as
perceived by the extension personnel. The combined
score on the frequency of task performance and the
importance of the frequently and considered as important
needed training since new developments have taken place
in the area of management functions. The data (Table l)
revealed that the most important area of training was
found to be 'management of time', followed by ,leadirship
(team building)', 'problem solving and decision making;,
'supervision','leadership (motivation),'creativiiy
management','directing and coordinating','planning;,
'leadership (communication)','staffing- ana humin
resource development','information management' and
'personal effectiveness'.

Table l. Training needs of extension managers
based on task analysis (N:100)

Information management

Time management

Perfornal effectiveness

Directing and coordinating

Areas of training

Planning every day
schedule of activities

Areas of training Freq-
uency of
perfor-

mance@

Level Total Rank
of imp- training
ortance need

@ score*

Areas of training

Planning 2.34

Leadership (Communication) Z.O7

Leadership(team-building) 5.g5

Leadership (motiv_ation) Z.gz

Staffing and HRD I.95

Supervision 2.g5

Creativity management 2.65

Problem solving and 2.g0
decision making'

2.99

2.8t

3.53

3.34

2.50

3.44

3.41

3.55

5.33 tx
4.88 x
6.46 tr

6.t6 v
4.46 XI

6.29 IV

6,07 VI

6.36 III

Inculcating the spirit
of team work

Appreciating and rewarding
team work

@Manaximum possible score
* Maximum possible score =

r
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3.31 6.00 vtr
3.55 7.28 |

2.38 4.33 Xtl
l.l3 5.68 vtil

@Manaximum possible score = 5, minimum : l;* Maximum possible score = 10, minimum = I

The analysis of data also revealed different sub_
areas of training under each major above major area,
which can be seen, from the data in Tables 2 to 7.

Table 2. Training needs under the area of
management of time

2.63

3.73

r.95

2.55

Freq-
uency of
perfor-

mance@

Level
of imp-
ortance

@

Total Rank
training

need
score*

3.3 8 3.22 6.66 rr

Prioritization of activities 4.0g 3.g9 7.g7 I

* Maximum possible score = I0, minimum = |
According to the data in Table 2, ,prioritization of activities, was
given the first rank followcd by 'planning evcry day schcdulc of
activities' under the arca of time managemcnt.

It is evident from Table 3 that ',inculcating the
spirit of team work' and 'appreciating and re*aid,ng
teamwork' emerged as the important areas under
leadership (team building).

Table 3. Training needs under the area of
leadership (Team building)

Freq-
uency of
perfor-

ntance@

Level Total Rank
of imp- training
ortance need

@ score*

3.(r I 6.74 I

2.72 3.48 6. t8 tr

= 5, minimum =
10, minimum = |
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Regarding the areas under problem solving and

decision-making the two main sub areas were 'solving

froblems in ilplementation of programmes' and
;participatory decision making' (Table 4)'

Table 4. Training needs under the area of problem

solving and decision making

Table 6. Training needs under the area

leadershiP (motivation)

of

Areas of training Freq- Level
uency of of imP-
perfor- ortance
mance@ @

Total Rank
training

need

score*

Areas of training

Soloving problems in 2.94

implementation of Programmes

Participatory decision making 2'67

@e=5,minimum=l;
*-Maximum possible score : 10, minimum = I

The two most critical sub areas of supervision

were found to be 'monitoring progress through field visit'

and 'evaluation of work of subordinates' (Table 5)'

Table 5. Training needs under the area of

supervision

Having.trust and confidence 3'85

on subordinates

Providing oPPortun ities

for free and fair discussion

3.50

Praising subordinates 2'91

for good work

Freq- Level
uency of of imP-
perfor- ortance
mance@ @

Total Rank
training

need
score*

3.65 7.50

3 .86

3.60

3.51

ilr

II7.46

6.51

6.3 r

3.60

3.51

6.54

6.t8

Providing inspiration 2.80

@Manaximum possible score = 5, minimum = l;
iMaximum possible score = 10, minimum = |

The data in Table 7 reveal that 'inviting creative

ideas from subordinates' and 'searching for innovative

ideas to improve performance' were the two main training

needs under creativity management'

Table 7. Training needs under the area of

creativity management

Areas of traiPing Freq- Level
uency of of imP-
perfor- ortance
mance@ @

Total Rank
training

need

score*

Areas of training Freq- Level
uency of of imP-
perfor- ortance
mance@ @

Total Renk
treining

need
score*

lnviting creative ideas

from subordinates

Searching for innovative

2.67 3.56 6.23

2.64 3.27 5.91

I

II

Monitoring Progress
through field visit

Follow up action for
programme imPlementation

lmpact analYsis of
programme and finding out

progress and Problems

Evaluation of work of
subordinates

@Manaximum possible score = 5, minimum = l;
*-Maximum possible score = 10, minimum = I

The crucial training need sub areas identified

under leadership (motivation) were 'having trust and

confidence or sutordinates' and'providing opportunities

for free and fair discussion' as is evident from Table 6'

ideas to imProve Performance

@Mana*imu. possible score = 5, minimum = l;
*-Maximum possible score = 10, minimum = I

Training needs based on self-assessment of extension

managers

In order to validate as well as supplement the

results of training need assessment through task analysis

the study also invistigated the training requirements based

on self-assessment. The extension managers were asked

to indicate the extent of training need against different

areas in which they needed improvement' The results

(Table 8) revealed that the most important areas of

training as per the assessment of extension personnel were

: t. Vioaetn methods of performance appraisal' 2'

Planning techniques, 3. Information processing and

retrievai, 4. Creative problem solving, 5' Leadership

(Group process & styles), 6' Evaluation of programmes'

3.3 8

2.80

2.24

2.98

3.84

3.52

2.84

3.57

1'r')

6.32

5.08

6.55

III

IV

il
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l. Modern methods of performance
appraisal

2. Planning-Different planning techniques

3. lnformation Management
(lnformation processing and retrieval)

.1. Creative problem solving

5. Leadership (Group process and
leadership styles)

6. Evaluation of programmes

7. Personal effectiveness

E. Communication (lnterpersonal
communication)

9. Decision making

10. Management of team

I l. Management of time

I2. Motivation of employees

7. Personnel Effectiveness, 8. Communication
(Interpersonal), 9. Decision making, 10. Management of
team, 11. Management of time, and 12. Motivation of
employees.

Table 8. Training needs based upon self-
assessment

Areas of training Score*

Team building

Motivation

Creativity Management

Problems solving and
decision making
lnformation management

Time management

Managcmcnt of tcam

Creative problcm solving

Decision making

Information processing
and retrieval

Pcrformancc appraisal

Evaluation of prograntmes

The self-assessment has revealed that extension
managers wanted training in areas like performance
appraisal and evaluation of programmes. The areas like
staffing and human resources development, motivation
and time management that have been identified by task
analysis did not find place under self-assessment. The
overall picture of training needs identified shows that self-
assessment has validated the results of task analysis.

CONCLUSIONS

According to task analysis the most important
area of training was found to be "management of time",
followed by'leadership (team building)','problem sol vi n g
and decision making','supervision',,leadership
(motivation),'creativity management','directing and
coordinating','planning','leadership communication',
'staffing and human resource development', ,information

management' and'personal effectiveness'.

As per the self-assessment of extension managers
the most important areas of training need were: 'modern
methods of performance appraisal','planning techniques',
'information processing and retrieval','creative problem
solving', 'leadership (group process & styles), 'evaluation
of programmes', 'personnel effectiveness',
'communication','decision making','management of team',
'management of time', and 'motivation of employees'. A
comparison of the training needs identified through task
analysis and self-assessment revealed that the common
training areas identified by both task analysis and self-
assessment are as follows: 'planning', 'leadership,,
'communication','team building', creativity management',
'decision-making','information management', and
'personal effectiveness'.

The self-assessment has revealed that extension
managers wanted training in, areas like performance
appraisal and evaluation of programmes. The areas like
'staffing and human resource development', 'motivation'
and'time management'that have been identified by task

3.57

3.47

3.45

3.29

3.2t

3.19

3.17

3.06

3.04

3.03

3.01

3.00

I

II

III

IV

VI

vil
VIII

lx
x
XI

XII

'Manaximum possible score : 5, minimum = l;

A comparison of the training needs identified
through task analysis and self-assessment is given in
Table 9. A perusal of the data in Table reveals that the
common training areas identified by both task analysis
and self-assessment are as follows: Planning, Leadership,
Communication, Team building, Creativity management,
Decision-making, lnformation management and personal

effectiveness.

Table 9. A comparison of training needs identified
through task analysis and self-assessment

Training needs identified through

Task analysis Self-Assessment

Planning

Leadership

Staffing and HRD

Communication

Planning techniques

Leadership (group process

and styles)

Communication
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analysis did not find place under self-assessment. The
overall picture of training needs identified shows that self-

assessment has validated the results of task analysis.

Findings of this study clearly indicate a need for
in-service training in the following areas of management:
'planning','leadership','communication','team building',
'creativity management', 'problem solving & decision-
making', 'information management', 'personal
effectiveness','performance appraisal','information
management & network techniques', 'stress management',

'time management', and'evaluation of programmes'. The
needs assessment results reported in this study represent
a first step towards developing in-service training
programmes to improve the managerial skills of extension
professionals. There is a need for developing training
modules on the different areas identified in the study,

suiting to the needs of agricultural a extension
professionals. This task has to be undertaken by the

faculty members of agricultural universities in
collaboration with the officers of state department of
agriculture. The job of developing training modules
provides opportunities for international collaboration to

make use of expertise of different countries. This will
go a long way in addressing specific and critical needs

of extension managers in improving their management

skills. A state level Management Development Institute
has been proposed to address training needs ofextension
personnel.
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Sustainability of Rice-Wheat System in Punjab: Farmersr Perceptions

P. Kataria, Gurpreet Singh and S.S. Chahall

ABSTRACT

The present study endeavoured to delve into the perceptions of the rice-wheat growers regarding the
sustainability issues of rice-wheat system in Punjab. The formulations of the study were based on the primary
data collected through specifically structured interview schedule from 120 rice-wheat growers selected from
three rice-wheat blocks; Verka (Disrict Amritsar), Nadala (District Kapurthala) and Patran (District patiala).
The results revealed that area under rice-wheat rotation constituted 70 per cent of the net sown area. It was
observed that 89.4 per cent of rice area was followed by wheat whereas 84.5 per cent of wheat area came from
rice. The extent of knowledge of the farmers on the issues concerning sustainability of agriculture has been
measured by using the methodology of Beus and Dunlap (1990). This is based on both the conventional and
sustainable agriculture paradigms to measure beliefs and values within six major dimensions i.e. centralization
vs. decentalization; dependence versus lndependence; competition vs. community; domination of nature vs.
harmony with nature; specialisation vs. diversity; and exploitation vs. restraint. The findings of the study revealed
that the mean index of the statements representing sustainable agricultural paradigm (76.8) was significantly
higher (p<0.05) than that of the statements representing conventional paradigm (67.8). The views of the
respondents on the sustainability issues were not found to be in consonance with the crop management practices
being followed by them as these were not in tune with the goal of sustained agricultural growthleing envisaged
for the state, in particular, and the country, in general. This calls for an urgent need to well equip the farmirs
with the knowledge of sustainable crop rnanagement practices.

The rice-wheat production systems occupy about
25 million ha of cultivated land in the Asian Subtropics.
In South Asia alone, the systems occupy about 13.5,
milloion ha (10 million ha in India, 2.2 million ha in
Pakistan, 0.8 million in Bangladesh and 0.5 million in
Nepal), extending across the Indb-Gangetic flood plains
into the Himalayan foothills. Rice wheat systems cover
about 2 per cent of the total rice area and 42 per cent of
the total -wheat area in these countries and account for one
third of the total rice and wheat production (Huke et al.,
1994). ln India, the rice and wheat together contribute
around three fourth of the country's food grain production
in2002, up from just one half in 1950. In the process of
attaining food security and the self reliance on the food
grain production, huge costs, both economic and
ecological in nature, have been incurred, mainly due to
monoculture of crops. Four decades after the Green

Revolution, India's soil and water quality have
deterionated, indiscriminate use of chemicals and
intensive cropping have robbed the soil of its nutrients;
the unscientific tapping of water has led to over
exhaustion of ground water. This has posed a threat to
the food security system of the country. Punjab
agriculture on the whole has been marred by the
widespread stagnation in both agronomic and economic
productivity, which has raised doubts on the very
sustainability of the current crop system. The
sustainability, mbst aptly defined by lkerd (1990), is the
ability to keep farms both ecologically sound and
economically viable, Assuring the sustainability of crop
system calls for a system of agriculture that will continue
indefinitely to be protective and profitable, conserve
resources, protect the environment and enhance the health
and safety of the citizens. Most of the studies have been

rDepartment of Economics, Punjab Agricultural University, Ludhiana-14l 004.
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done from the perspective of the researcher or
professional conservationist rather than to looking at the
decision making process from the farmers'perspective.
The present study, therefore, endeavoured to delve into
the perceptions of the rice-wheat growers regarding the
sustainability issues of rice-wheat system in Punjab.

METHODOLOGY

The formulations of the present study were based
on the primary data collected, by way of a personal
interview method, from a cross section of 120 farmers
practicing rice-wheat system, sampled through tkee stage
random sampling technique with selection of blocks at
the first stage, villages at second stage and farmers as the
third stage sampling units. The criterion adopted for the
selection of the rice-wheat blocks is that at least 80 per
cent of the net sown area should have been put to rice
and wheat cultivation. Out of a total of 19 blocks
identified as rice wheat blocks, the three randomly
selected blocks were; Verka (Distt. Amritsar), Nadala
(Distt. Kapurthala), and Patran (Distt. Patiala). From each
selected block, two villagbs were randomly selected and
from each village, a sample of 20 farmers, practising rice
wheat rotation on at least half of their operational holding,
were purposively selected. The extent of knowledge of
the farmers on the issues concerning sustainability of
agriculture has been measured by using the methodology
of Beus and Dunlap (1990). This is based on both the
conventional and sustainable agriculture paradigms to
measure beliefs and values within six major dimensions
i.e. centralisation vs. decentralisation; dependence vs.
Independence; competition vs. cornmuntiy; domination of
nature vs. harmony with nature; specialisation vs.
diversity; and exploitation vs. restraint. Each item was
measured on a multi point scale; from strongly disagree
to strongly agree. By allocating score of I to strong
disagreement, 2 to disagreement, 3 to neutral, 4 to
agreement and 5 to strong agreement, mean weighted
score was worked out for each statement, weights being
the respective number of respondents falling under above
mentioned five categories.

REST]LTS AND DISCUSSION

The findings of the study based on the primary
data collected from the rice wheat growers, sampled from
three selected rice wheat blocks of Punjab, have been
presented under the following heads.

Background information of the selected farmers

The study revealed that the age of the sampled
farmers varied from 28 to 62 years, with mean age

EXTENSION EDUCATION

recorded at 43 years. It has been observed that the
majority of the respondents (68 per cent) were in the age
group of 30 to 50 years. More than a quarter of the
respondents (29 per cent) u'er above 50 years ofage and
only three respondents u,ere belorv 30 years.

It was observed that 62.5 per cent of the
respondents were educated. Nearly 39 per cent of the
respondents had studied upto primary, rvhile 20.8 per cent
had formal education upto the matriculation level and
only 2.5 per cent of the respondents were graduate.
However, 37.5 per cent of the respondents did not have
any formal education but could read and write. The
selected farmers on an averagehad2T years of experience
in farming and the range varied from l0 to 50 years. It
was found that 43 per cent of the respondents had farming
experience betgween I 5 to 25 years and only one
respondent had farming experience of less than 10 years.

The extension agencies like State Agriculture
Department, IFFCO, etc, play a significant role in
imparting the much-needed knowledge on variouis
agricuiltural practices suited to the current agricultural
scenario. In spite of the all out efforts put in by the
extension agencies, only 37 per cent of the selected
farmers were found to be affiliated with such agencies.
Amongst them, nearly 90 per cent of the respondents were
affiliated with PAU Extension Services. However. the
proportion of the respondents affilrated with State
Agriculture Department and other agencies like
Cooperative Societies has been found to be negligible.

Farming profile of the selected farmers

The average size of the operational holding in
case ofthe selected farmers has been recorded at 5.1

hectares, out of which 84 per cent was owned and l6 per
cent was leased. None of the selected farmers had leased
out the land. From Table I, it can be observed that all
the selected respondents followed rice wheat rotation and
the area covered by this rotation on an average stood at
3.6 hectares. A little less than one tenth of the
respondents followed basmati-wheat crop rotation and the
area apportioned to it being two hectares per adopter. As
high as 94.2 per cent of the respondents followed fodder-
fodder crop rotation. The reason could be rational
integration of livestock and crop enterprises. The study
revealed that 10.8 per cent of the respondents followed
rice-wheat based crop rotations like rice-pea-wheat and
rice-potato-wheat on an average area of 2.3 and 2,0
hectares, respectively. The rice-based crop rotations
followed were rice-fodder, rice celery and rice-pea-celery.
On an average, the area under rice-pea-celery was 2.6
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Table 1. Differnt crop systems adopted by the selected farmers

Frequency Per cent Mean Area, ha

Area as t/o

of Net
Sown Area

Extent of Adoption
System

Rice-Wheat
Basmati-Wheat
Rice-Wheat based

Rice-Pea Wheat
Rice-Potato-Wheat

Rice based

Rice-Fodder
Rice-Celery
Rice-Pea-Celery

Wheat based

Vegetable-Wheat
Sugarcane-Wheat
Cotton-wheat
Fodder-wheat

Other
Fodder-Fodder

t20
ll

9

4

100.0
9.2

7.5

J.J

5.0
5.0
1.7

2.5
1.7

9.2

5.0

94.2

3.6
2.0

2.3

2.0

0.1
1.8

2.6

0.9
3.2
3.2
0.8

0.6

70. I
3.5

J.J

1.3

0.7

1.8

0.9

0.5

1.0

5.6

0.8

10.4

6
6

2

3

2

ll
6

I l3

hectares followed by rice-celery (1.8 hectares) and rice-
fodder (0.7 hectares). The wheat based crop rotations like
sugarcane-wheat; cotton-wheat, vegetable-wheat and
fodder-wheat were followed by 2, ll, 3 and 6 farmers
respectively.

The importance of differnt cropping systems in
terms ofacreage can be seen from the area apportioned
to a particular crop rotation as per cent ofnet sown area
(NSA). The rice wheat system has been found to be the
most important cropping system constituting 70.1 per cent
of the NSA. It can mainly be attributed to the Minimum
Support Price Programme for these two crops. The other
major crop rotation system prevalent in the region was
fodder-fodder accounting for nearly one tenth of the NSA.
Cotton-wheat system followed by 9.2 per cent of the
respondents constituted 5.6 per cent of the NSA. Five
crop rotations namely, rice-fodder, rice-pea-celery,
vegetable-wheat, sugarcane,wheat and fodder wheat
together constituted merely 4 per cent of the NSA. The
information presented in the table conclusively
established the importance of rice wheat system.

According to the results of the study it was found
rice and wheat acreage on an average has been recorded
at 4.2 and 4.5 hectares, respectively, which individually
constituted more than 80 per cent of the NSA. The area
under the rice wheat rotation has been recorded at 3.8

hectares, which accounted for 73.6 per cent of the NSA.
It could be observed from the table that as high ss 89.4
per cent of the rice area was followed by wheat, whereas
only 84.5 per cent of wheat area came from rice.

Issues concerning the rice wheat system

The views of the respondents were sought on the
issues concerning the paddy wheat system in punjab,
which are being presented in Table 2. The data revealed
that the highest index value of 88.2 has been secured by
the statement 'The problem of declining water table can
mainly be attributed to rice wheat rotation" indicating
thereby farmers' agreement with the fact that the
predominance of rice-wheat rotation is the major cause
of the problem of declining water table in punjab. All
the respondents showed their agreement, about the role
of suitable crop management practices in arresting the
declining trend in productivity. The statement, 'the
govemment should look for some alternative to disposal
of paddy/wheat straw by way of burning' attained the
index value of 81.2, indicating thereby that the farmers
were aware of the fact that the disposal of paddy wheat
straw by way of burning has been posing a threat to the
environment. There is a general agreement that the
Minimum Support Price Programme for paddy and wheat,
with assured market and assured price, has contributed
significantly to predominance of rice-wheat system.
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Table 2. Farmers' views on the issues concerning rice-wheat system in Punjab

Statements
SAANDSD Mean Index

scoreS.No.

A.

B.

C.

D.

E.

F.

The predominance of rice-wheat system can mainly

be attributed to Minimum Support Price Programme

The problem of declining water table can mainly be

attributed to rice wheat rotation

Balanced fertilization is a prerequisite to increase

the productivity
The probloem of declining productivity cafr'be arrested

by adopting suitable crop management practices

Diversification is a good solution to rice wheat rotation -

The government should look for some alternative I

to diiposal of paddy/wheat straw by way of burning (0'8)

Zerolconservation tillage increases the

productivity level
influx of migrant labour in Punjab is the outcome of
predominance of rice wheat rotation

-l

- 
(o_t)

2l ll
(17.s) (e.2)

l 5l
(0.8) (42.s)
62

(s.0) (1.7)

l 15 5 4.04 80.8

(es.8) (e4.2)
7 | 49 4.4r 88.2

(se.2) (40.8)
I l7 2 4.0t 80.2

(e7.5) (1.7)

t-2 I 8 4. 15 83.0

(8s.0) ( l s.0)
79 9 3.63 72.7

(65.8) (7.s)
109 l0 4.06 81.2

(e0.8) (8.3)
62 6 3.61 72.2

(s 1.7) (s.0)
ll I 3.89 77.8

(e2.s) (0.8)

G.

Majority of the respondents (92.5%\ agreed that the

infiux of migrant labour is the outcome of the

predominance of rice-wheat rotation'

The need to diversiff from the present rice-wheat

system provoked mixed response from the respondents'

The statement'Diversification is a good solution to rice

wheat rotation' attained the index value of 72'7' Nearly

one tenth of the respondents were neutral towards it' To

the statement regarding the productivity enhanctng

capability of zero tillage, 51.7 per cent respondents

agieed, 5 per cent strongly agreed, 42'5 per cent

rJspondents remained neutral and only one respondent

disagreed.

Conventional and sustainable agricultural paradigm

The farmers'basic beliefs and values have been

measured using the conventional and sustainable

paradigms developed by Beus and Dunlap (1991)' The

,urr.y-in.luded14statementstobemeasurebeliefsand
ualues within six major dimensions. The items listed as

D, F, G, J and N represented conventional agricultural

paradigm, while the items A, B, C, E, H, I, K, L and M

iepresented sustainable agricultural paradigm' The

deiailed information pertaining to this aspect has been

presented in Table 3. The statement'in agliculture, the

primary emphasis shouild be on speed, quantity and profit'

attainedthehighestindexvalueofg5'0,whichindicated
farmers'strong agreement towards the statement' More

than half (58.3 %) of the respondents agreed and 4l '6 per

cent strongly agreed that agriculture is a business and it
shoiuld be treated that way. The statement 'Sustainable

Agriculture is not practical for a large number of farms'

secured the index value of 57'8, which indicated farmers'

disagreement towards the statement. As many as 6l per

cent of the respondents were neutral to the statement

'There is no need for Integrated Pest Management'''

Majority of the respondents (72.5%) disagreed that

sustainable agriculture is a fad and it would pass'

Regarding the statements corresponding to

sustainable agricultural paradigm, the respondents showed

no consistent pattern. The index values varied from 62'0

to 90.5. The statement'Farming is a way of life, as well

as a business' attained the highest index value of 90'5

indicating farmers'agreement towards the statement' As

high as 86 per cent ofthe respondents agreed and 14 per

"*t .trorgly agreed that the primary emphasis, in

agriculture should be laid on conserving natural resources.

The item. 'Farmers should have a responsibility for

maintaining the environment'attained the mean score of
4.03, indicated farmer's agreement, in general, towards the

statement. The table further revealed that 98'3 per cent

of the respondents were concerned about the future

generations and agreed to the statement that'the interest

of th" futrt. generations should not be lost sight of'' The

statement 'Farmers should have a responsibility for

maintaining the envionment' secured an index value of

80.5, which shows farmers' concern regarding the
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Table 3. Farmers attitudes on conventional and sustainable agricultural paradigm

4t

S.No. Statements SASD Mean Index
score

A.

B.

C.

D.

E.

F.

G.

.H.

i.

J.

K.

L.

M.

N

There is lot ot public support for sustainable agriculture

There is lot of local support for the practice of
reduced tillage
In agriculture, primary emphasis should be placed
on conserving natural rsources
There is no need for Integrated Pest Management 5'

Integrated Pest Management increases returns 
@'-2)

Sustainable Agriculturee is not practical for a large
number of farms
Sustainable Agriculture is a fad and it will pass

Agriculhrre is essential to rural communities 15

(12.s)
The interest of the future generations shouild not
be lost sight of
In agriculture, the primary emphasis should not be
on speed, quantity and profit
Farming is a way of life, as well as a business

Farmers shoiuld have a responsibility for maintaining
the environment
Future success of agriculture will depend on whether -
or not it is socially acceptable
Agriculture is a business and it should be
treated that way

- t7 103
(t4.2) (8s.8)

- 19 l0l
( l s.8) (84.2)

103 t7
(8s.8) (t4.2)

4t731-
(34.2) (60.8) (0.8)

-76431
(63.3) (3s.8) (0.8)

53 27 .40
(44.2) (22.s) (33.3)
87303-

(72.s) (2s.0) (2.s)
33-693

(27.5) (s7.s) (2.s)
ll8 2

(e8.3) ( 1.7)

30 90
(2s.0) (75.0)
57 63

(47.s) (52.s)
tt7 3

(e7.s) (2.s)
r348s

(0.8) (28.3) (70.8)
70 50

(s8.3) (4t.7)

3.86 77.2

3.84 76.8

4.t4 82.8

2.58 51.7

3.38 67.5

2.89 57.8

2.30 46.0

3.10 62.0

4.02 80.3

4.75 95.0

4.53 90.5

4.03 80.s

3.70 74.0

4.42 88.3

Italicizcd statement correspond to conventional agricultural paradignl rest of the statements refer to sustainable agricultural
paradigm
Index : (Mean Score/5)*100, where, 5 is the maximum attainable score for each statement

maintenance of environment. Most of the respondents
agreed that there is a lot oflocal support for the practice
of reduced tillage, whereas 15.8 per cent respondents
remained neukal. Majority of the respondents showed
their neuhality towards pest management issues. The
mean index of the statements representing sustainable
agricultural paradigm (76.8) has been found to be
significantly higher (p<0.05) than that of the statements
representing conventional paradigm (67.8).

CONCLUSIONS

It can be concluded that the farmers, mostly, are
aware of the sustainability issues concerning the rice
wheat system. There is no denial of the fact that
sustainable agricultural paradigm score was signifi cantly
higher than that for conventional agricultural paradigm,
but that does not, in any case, ensure that the

sustainability issues can be resolved at the farmer level.
It calls for extension efforts to well equip the farmers with
the knowledge of sustainable crop management practices.
Shingent research efforts, crafted to focus on finding
feasible alternatives to rice wheat rotation regime, can go
a long way in securing the long term sustainability goal.

REFERENCES

Beus, C. and R.E. Dunlap (1991). Measuring adherence to
alternative vs. conventional agricultural paradigms: a
proposed scale. Rural Sociologt,56 (3) : 422-60.

Huke, 8., R.Huke and T. Woodhead (1994). Rice wheat atlas
of Bangladesh. Los Banos (Philippines): IRRI/
CIMMYT/BARC: l-32.

Ikerd, J.E. (1990). Agriculture's search for sustainability and
profitability. Journal of Soil and llater Conservation
45 (l) : 18-23.



Indian Journal of Extension Education

Vol. 44, No. I & 2, 2008 (42-46)

Hard Black Nut to Soft White Pop: hfigcrc Technology

G.S. Shal, R.N. Mandal2, Radheyshyamr. H-X- ia d lruldeep Kumarl

Abstract

Several case studies conducted in recent past have shown that indigeane eqr ;-:'s*l *'hen
properly recorded and intelligently presented, can play an important role in esrdrQ, h rbog.rc ':etu,een

rural population, development workers and policy makers. In this back drop. fu ls ue!sz:.-.n is an
endeavour to study and document the indigenous skills possessed by the poor miru dr pcu.i: lishing
community from Bihar in harvesting the hard and black seeds of a highly potenci F m EnrE- ;akhana
(Euryale ferox Salisb.) from the pond bed under the water, and finally processrlg L 

- 
n s aJ:"t form-

the softwhi.te-pop. The study also throws light on the intricacies and hardships orffl G :E\*ilrrons.

A small segment of a traditional Mallah (fishing)
community in Bihar is observed to be the possessors of
skills in harvesting and processing of makhana, Euryale
ferox Salisb. The members of this community also
migrate to different other states of India like Tripura,
Assam, West Bengal, Orissa for farming, harvesting and
processing of makhana, which is an arduous task and
involves some exemplary skills which are unique to this
segment of population only. It is worthy to note that given
a set of natural resources and constraints how a

community involving male, female and children is
responding to that situation and eking out a livelihood
from managing these resources often in hostile
environments. Therefore, an attempt has been made to
record and document this traditional knowledge and skills
of this specific category of indigenous people.

Makhana, Euryale ferox Salisb. is considered an
aquatic cash crop in India. It is widely cultivated in
several districts in North Bihar, where it is a main support
tbr livelihood of poor people. Makhana cultivated water
bodies are also integrated with fish culture, which is a

common practice and a major source of income for a

sizeable chunk of poor mass. Makhana is a perennial
aquatic floating leaved herb, but is cultivated as a

seasonal annual c: . -:.r1ty of'the
liurts. l'he plant -- -. .rt-standing
shallow water,. -' -r and has
rhizomatous ster: :l in India.
covering along :.- - , : lS rltostl)
confined in Biha: . iird Assam.
It is lound to ha'.. - : states like
Orissa, MP, Ral:. - - ;)ur. ctc. It
prel'ers tropical a:- - r'ntperaturc
20uC-35nC, hunri: ;m-250cnr
(Dutta, 1984). \1,. - ::ic-n by the,
people of North I:: - - llltonent of'
their daily meal. I: , - - :- or blendcd
with vegetables. ;- --essed seed
kno'r.r,n as mak: - - , :'trr hunran
consumption ano : - -.rntparcd to
staple loods likc' : -, , irc superror
food qualityof nra..--'- -: anrino acid
indcx (89'X,-93"iu) '' - - -.!' ratio (4.74-
7.6). Calorievalu.' - '- ,,r remarkable
as compared to : -. :ave carned
makhana 3 proffir:.:- , ::\' chart. Not
only that, along ., - , cs rt llnds a

place in the indrg:- - ,,r'rcs of'India,

Senior Scientist, 2scientist (Sr. Scale), CIFA, Kausalyaganga, Bhubaneswar-751002
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Japan and China. It has powerful medicinal properties
against a number of human ailments involving respiratory,
circulatory, digestive, excretory and reproductive systems
(Jha et al., l99l). Essentially, regular consumption of
makhana tones up all the vital organs of the human body.
Quite obviously, poped makhana is sold at a price as high
as Rs. 150-250 kg in the retail market, and holds enough
potential for export in the Intemational market.

Makhana harvest, however, is a very arduous task
and requires skilled labours. It involves sweeping of pond
bottom to pool up the scattered seeds by diving in the
water holding the breath, sometimes even for a long time.
the entire plant, except the root, is covered withspines,
which make it difficult for a person to enter into a
makhana pond without an injury. Like harvesting of seeds
from the pond bottom the entire process ofpost harvest
processing is equally cumbersome and highly skill
'oriented. This involves a series of operatons to be
performed not only timely but also efficiently. particularly
frying of dried makhana seeds involves extreme drudgery,
as it requires the womenfolk sit as the fire for a long time
and continuously tolerate the excessive heat emanating
from the oven. Despite all the hardships the members of
the fishing community have been involved in cultivation,
harvest and processing of makhana with infinite passion
and tolerance. Realizing the food, nutritional, medicinal
and economic values of makhana on one hand, and the
unique indigenous skills of the traditional people in
performing difficult tasks like harvesting and processsing
on the other, the authors were tempted to study and
document the age-old skills demonstrated with utmost
care and perfection by this particular fishermen
community. This study is an endeavour for documentation
of the indigenous skill as performed traditionally by the
fisher community. It throws ligh on the intricacies and
hardship involved in operation, and point to the
interventions required to: alleviate drudgery, refine and
build upon technology, establish socioeconomic equity
and bring about overall improvement of poor fishers.

METHODOLOGY

A case study approach involving methods of
observation, interview as well as individual and group
discussion was adopted for this study carried out in the
fish farm of Central Institute of Freshwater Aquaculture
(CIFA), Bhubaneswar, Orissa during July-December
2006. The interview and discussion in this study were
mainly open ended by nature. Due to proximity of
location, it was convenient for the authors to make several
visits to the makhana pond, have close observation of all

the opertions as they were being performed, and intract
with the fishermen community engged in harvesting and
processing of makhana. The fishermen community in this
study comprises members of the traditional 'Mallah'
(fisher) caste from Darbhanga, who migrated to CIFA,
Bhubaneswar and took lease of its about 5 hectare swamp,
which is also a natural ground of Makhana vegetation.
The authors experienced and got themselves acquainted
with their unique performance of harvesting makhana
seeds from the pond bed and processing them to edible/
marketable product. The present study thus is an account
of this unique skill possessed by this specific fisher
community in harvesting and processing of an
endangered but extremely useful aquatic crop. Facts have
also been gathered from various published sources for
going deep in to the study, preparation ofthe report and
drawing recommendation.

RESULTS AND DISCUSSION

Harvesting and processing of makhana involves
several operations, which are unique in their nature. The
members of fishing community are performing these
traditionally. In this study, harvestrng involves collectron
of scattered seeds from the pond bottom and their
thorough cleaning with pond water. The processing
operations start once the cleaned seeds are brought to
their hut. Processing involves operations like drying,
grading, heating, roasting, packing and storage. These all
are delineated below.

Technique of makhana harvest

Each fruit of makhana contains about 25-35
numbers of seeds, which are like hard coated black nut.
When the fruit bursts, the seeds get scattered at the bottom
of the pond during August-September. Techniques of
harvesting makhana seeds involves collection of the raw
seeds from the pond bed and their repeated cleaning in
the pond, which renders them suitable for processing.

Collection

The members of the fishing community were
carying out harvesting of makhana from about l0 am to
3 pm. This is an age-old practice confined in this
particular community only. Four to five men collect seeds
at a time from the pond bottom. They fix a bamboo pole,
locally known as 'Kaara' in one place and cover up to 2-
3 m radius around it during collection. Holding their
breath they together dive into water at the base of the
bamboo pole and then diverge in different directions to
the outward. Each of them drag seeds with the help of
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their both palms and gather them to the base of the

bamboo pole. One dip for one person lasts 40-80 seconds

and varies from person to person. the whole procedure

ofseed collection surrounding one pole takes l-1.5 hr and

depends upon the amount of scattered seeds lying on the

pond bed. Seeds gathered at the based of 'Kaara' are

thoroughly thrashed by the feet to remove the papery

membranous cover from the seeds. Seeds are then
colected in an indigenously made cylindrical perforated

bamboo basket, locally known as'Auka', for washing and

cleaning in the water before they are packed and carried
to the shore for further cleaning. During this operation
the adult members of the group often smoke bidi. The
packet containing bidi and matchbox are kept in a small
polythene bag tied at the top of the 'Kaara' to save them
from water. Once the seeds from a particular area

demarcated by'Kaara'are swept and gathered, the group

moves to other area. This way the entire water body is
covered. [f required the same area is swept two or three

times depending upto the quantity of left over seeds after
a particular sweep.

Cleaning

The day's collection comes to an end at about 3

pm. The seed brought ashore are taken in another
indigenously devised crescent shaped perforated bamboo

basket, locally known as 'Gaanja'which is then swung

well and shaken repeatedly in the water until all the seeds

get cleaned' this practice remove all the unnecessary

waters and dirt adhered with seeds. The seeds are again

poured into 'Auka', and this time it is rolled over the

ground for mutual rubbing of the seed coats among

themselves, which provides further cleanliness and

smoothness. The thoroughly cleaned seeds are then
packed into small polythene bags, each with a carrying

capacity of about 20-30 kg, and carried to the makeshift

hut for another infficate and arduosus task processing and

popping.

Technique of seed processing

Drying

The seeds brought to the hut after a thorough
wash and cleaning at the pond embanlotent are left as

such overnight. Next moming the female members spread

them over a mat for drying under the bright sun of 2-3

hours, even for 7-8 hours in case ofcloudy weather. They

call the dry seed as'nut', the nuts are then put for grading.

Grading

Grading of dried makhana seeds is done by use

of different size sieves, locally Lnovn ts 'Jhara', a

rectangular thin iron platc of ebon 15 sq.ft, bounded

by wooden frame of 2.5 itrchs hciSbt Thcsc sieves are

marked with numbcr l-10 eccording b ttcir mesh size.

Sieve no. I is having thc biggEs sb Gh whereas the

no- l0 has the smallesl Gmding of scGds esures quality
and facilitates uniform heeting of cech nut during
roasting. The bigger riuts obteincd through grading
technique fetches a highcr pricc ttrm ftc srmller ones, if
sold as a raw material. Sccds grrdG{ into different
categories are then strocd scplrrtely for hcating and

roasting.

Heating

As soon as sceds BEt dry, 6sy Dccd to be heated

for conditioning; ottrerwi* fuy my &icate in quality
and ultimately get spoilcd- Hceting is dm in a round
aluminium pot placed ql m cuthGn m lmlly known
as 'Chullah'. The worrrcn fcprc frb by digtng out of
earth. Its periphery has &rce riatsEs m& up of sticky
consolidated mud, plastcrod witt qnisotid cow dung,
which provides strenglh .nd srbrlity fc a long time.
Heating is mostly dorrc by th Ldie Abori 6(X) gm nuts,
taken in a hot vessel m thc ovco, rG hcrtrd for about 5

minutes and stirred continuously yith ftc help of a

stirring device, knwon as L.ttrl', rtich oryises about
20 bamboo or iron sticks, c.ch 15 ft- log; A Larna'has
a convenient wooden haldl.c.r isb- Th tfune of heat

treatment of nuts is very itryrht, tod women have

learned to do this job vcry efficitnly eough experences.

Storage and temperlng

After heatin& nuts rre trEGrrcd in acontainer

make up of bamboo splis c rG*, c tid of lmg grass;

it is plastered with semisolid cov d-g- T}r trypcr portion

of the container is shieldcd vith corsc cloth so as the

maintain ambient moisture end tcmpcrature inside.
duration of tempering veries from 50-70 hours.
Tempering of nuts facilitatcs 6c loming of kemels
from the hard seed coat 8nd tEtPs in cqrnl distribution
of moisture within the nut.

Roasting, popplng end grrdiry

Once heated and thc nuts are to be

heated second time after 5G70 horrs o obtain ready-to-

eat white makhanp pops. Roesting md pop,ping are the

most important but laborious rnd peinstrking operations.

Popping is the process of crceting srycrtcated vaPour

within the conditioned nut by bcrting the contained
moisture and suddenly relesasing the pessre to cause a

volume expansion of the kemel (rtn md Prasad 2003).

About 200-250 gm nuts are spced in r single layer in a

t
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cast iron pan on a hot oven and roasted for 2-3 minutes,
when a crackling sound is heard. This sourd is perceived
to be the indication of optimum roasting of nuts. The lady
engaged in roasting now scoops out 6-12 fried nuts from
the pan with a wooden spoon, called'Sipi', and hands over
the same, which are in a very hot condition, to be left
palm of the other lady sitting just beside her. In no time,
she transfers them on a wooderi base, known as 'PataY
'Aphara', and thrashed them immediately with a wooden
hammer called'Pata'/'Aphara', resulting into breaking of
hard shells and popping out of white kernl in expanded
form. Size of popped makhana is about 3 times more than
that of the nut. They call entire process as 'Bhaja'.

Polishing, rubbing and storage

After roasting, the residues of black seed coat
and the red pericarp are found to remain attached with
the popped makhana. To remove this dirt and enhance its
quality, the popped makhana are polished by rubbing
aition among them in a basket made of bamboo splits.
This operation adds more whiteness and lustre to the
makhana, besides removing unwanted substances.
Polishing of makhana is done immediately after popping
otherwise it may absorb moisture and render polishing
difficult. Clean and polished makhana is graded into 2-3
grades depending upon the size, shape and quality. The
light, large, swollen and spotless white makhana, locally
known as'rasgulla', fetches the maximum price. The other
grade, 'samundha', is also swollen but it may have a few
reddish and black spots on it. The third grade, 'thurri', may
be half popped, hard and reddish. The graded popped
makhana is stored in plastic bags or small polythene
packets. A standard plastic bag which may contain 100
kg of wheat can accorrrmodate l0 kg of popped makhana.
Being highly voluminous and lightweight makhana
requires large spcae for storage.

Marketing

Despite several nutritional and health benefits of
makhana, the members of the fishing community were
finding it quite difficult to sell their produce in Orrisa
market. The reason could be that people here are not
aware about various benefits and.uses of makhana.
Although the retail price of makhana pop in Bhubaneswar
main market is about Rs. 170/kg and the farmers were
ready to sell makhana @Rs. 1000/kg, but the local traders
were not even ready to buy from them because of its very
less demand among the customers here. A small amount
was sold by the fisher children by vending in CIFA
colony and near by areas @ Rs. 100-1201kg. The rest of
the produce, after exploring the marketing possibility, was
rransported by train to Andhra Pradesh markets for bulk
disposal.

Gender involvement and drudgery

Harvest and processing both are considered
arduous and difficult tasks. The authors monitored each
and every step performed by the fishers during harvest
and processing. Members were also taken to a discussion
and interviewed to know about the degree of hardship and
drudgery involved in various activities. Accoding to them
roasting of makhana seeds was the most difficult and
painful task. This was followed by collection of the seed
from the pond bottom and heating and tempering. Other
operations like cleaning, transportation, drying, cleaning,
rubbing and storage were perceived to be less difficult.
In the present study it was observed that roasting and
preheating were done by the female members only,
whereas seed collection was done exclusively by men.
Seed collection under pond water and subsequent
operation on pond embankment involve lot of risks like
physical injury to eyes and fisher's body, snake and insect
bites, pathogenic infections, skin diseases, irritation,
gulping of unclean pond water, etc. Going by the time
devoted to each activity, it was estimated that maximum
time was consumed by the seed collection activity
followed by roasting and pre-heating. It was also seen that
roasting and preheating together accounted for over 507o
of the total time. This indicates that womenfolk are not
only performing the hazardous task but also doing them
for a long duration. Members of a wide range of age
group from aged to children are involved in different
activities, and works are performed by either male or
female or together, but there is no hard and fast rule for
gender specific work except the seed collection from the
pond sediment, which is exclusiv.ely done by men.

Interventions needed

In view of large scale drudgery and hardship
involved in harvesting and processing, the following
measures could be thought of which will make these
operations fast, safe and easy for the fisher folk:

i) A diving suit attached with oxygen mask and glass
wear may specially be designed to cary out all the
difficult operations under-water visibility and also
protect fisher's body from injury, irritatioq insect bite
and pathogenic infection.

ii) Development of machines which can harvest, sieve,
clean, dry, grade and process the makhana seeds may
be considered as a priority.

Makhana is a crop which has immense food,
nutritional, medicinal and eionomic values, but yet to
receive the due importance and attention. Without losing
time any more we must initiate concerted efforts lor its
promotion, utilization and wise exploitation i4 all possible
ways. A few points as given under are just some pointers.

r
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i) The World Health Organisation estimates that 80%
of world population depends on traditional medicines
for primary health care. Possibility of applying
advanced tools of biotechnbology/nenotechnology
may be explored for isolation of medically active
ingredients available in makhana , which may
help to prepare the commercial drugs.

ii) The fisher folk should be empowered by imparting
them training on methods of preparation of various
processed, value added and ready-to-eat products
from popped makhana. this will solve the problems
in marketing on one hand and create wider
acceptability of the product among the people on the
other.

iii) It is time that we use a variety of media, both modern
and traditional, to make wide publicity about the
benefits and various used of makhana in our daily
life, which will not only help this crop secure an
appropriate place but also contribute to achieving an
economically sound society free from hunger and
disease.

CONCLUSION

Till today cultivation of makhana in India is
confined in a few pocket only. Reports regarding
cultivation of makhana in Orissa are completely lacking.
Hence this paper seems to be the first authentic document
in this regard so far cultivation of makhana in Orissa state
is concerned. Like many places in India, in Orissa state
also there are extensive wetland area, where apares
vegetations of makhana are found growing wildly. Those
areas, however, can offer a great potential for its
cultivation on a large scale, leading further to its
exploitation for food and medicine. Wherever possible
makhana should be integrated with fish farming for
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Sugarcane is one of the important commercial
crops in the tropics and sub-tropics and serves as the main
source of sugar in world. Globally, it is cultivated over
an area of 19.37 million ha, with an annual production
of 1252.91 million tonnes and productivity of 64.69
tonnes per ha. India is one of the leading countries in
sugarcane cultivation with an area of 4.41million ha and
annual production of 265 million tonnes and average
recovery of 10.30 per cent (Anonymous,2002).In India,
area under sugarcane during 2000-01 was 4.32 million ha
as against 4.41 million ha in 2003-04 with slightly higher
average productivity than world average (66.92 t/ha) and
good recovery of period. Indian sugar industry, second
largest after the textiles industry, has been playing a vital
role in the socio-economic transformation of the country.
About 50 miilion sugarcane farmers and their dependants
have been involved in sugarcane cultivation. There is an
urgent need to develop techniques, which are sustainable
from environmental, production and socio-economic
points of view. With this background, the present study
was undertaken to analyse factors in relation to

Factors of Technology Gap in Sustainable Cultivation
Practices (SCP) among Sugarcane Growers

Maraddi, G.N.l, Hirevenkanagoudar, L.V.2, and Bheemappa, A.3

ABSTRACT

The research study was conducted in Belgaum and Bagalkot District of Karnataka during 2005-2006,
with the sample size of I 80 respondents. The expost facto research design was used for the study. It was observed
that majority of the respondents (62.77Yo) belonged to medium technological gap fallowed by high technological
gap category (28.88%). Education, risk orientation, management orientation, achievement motivation of the
respondents had negative and significant relationship with their technological gap of sustainable cultivation
practices at I per cent level of probability. Similarly, attitude towards sustainable cultivation practices, extension
contact of the respondents had negative and significant relationship with the technological gap of sugarcane
sustainable cultivation practices at 5 per cent level of probability. Multiple regression analysis indicated that, all
the selected seventeen independent variables put together could explained 42.61 per cent (Rr:0.4261) variation
in technological gap in adoption of sustainable cultivation practices in sugarcane. Development of technological
gap index by determination of weightage and imporlance for different sustainable cultivation practices in sugarcane.

technology gap of sustainable cultivation practices among
sugarcane growers.

METHODOLOGY

The present study was conducted in the year
2005-06 in Belgaum and Bagalkot districts of Kamataka.
The districts were purposively selected as Belgaum and
Bagalkot districts stands first and second in sugarcane
area in Karnataka. The ex-post facto research design was
used for the study. Two taluks having maximum area
under sugarcane were selected from each districts. The
selected taluks were Athani and Chikodi from Belgaum
district. Similarly, Mudhol and Jamakhandi from
Bagalkot district. Three villages from each taluk were
selected randomly for the investigation, fifteen
respondents from each village were selected thus total
sample size contributes 180 respondents. There were
seventeen independent variables used to find out
correlation with the knowledge level of sugarcane
growers about selected SCP. The required data from the
respondents were collected with help of pretested

lAssistant Professor, UAS, Dharwad, 2Professor and Head, UAS, Dharwad, and rAssociate Professor, UAS, Dharwad.
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interviewschedule.Theextentof '-orrelation&multiple Further, in order ro r: -.-: ::.-..:lc in the
regression between the rnciepe:dent variables was calculation of total adoption i- -: ,, - , ':.: essential
ascertained by using suitable sla::strcal tool. to consider the partial adoprlc.- -' --tr -r:, -:=:.:s. Based

Deveropment or technological gap index or sustainable :J :1'r:',Tfr:'.iTT$;l',,_ _= = 

,'= . - - . _ n.::'f;:
percentage decrease in the '. ; : :-: :_-.. adoption

Technological gap nas been operationalized as or non adoption of the ind:'. :-: :- - --: . :-:itivation
:e gap between sustal:.::.e ;ultivation practices of practices (Bheemappa 20t, .

sugarcane and their actual adoption by the growers. It is
true that all the sustainable cultivation practices do not
demand the equal comFletsnce and also contribute equally
to the sustainable 1-ield. Hence it was felt necessary to
determine the relatrr.e lmporrance of selected practices by
assigning scores accordrns to their importance. For this
purpose a list of -lected sustainable cultivation practices
having much rmportance in determining the sustainable
yield n'ere t'ra.'rtd b1'selecting the sustainable cultivation

.practice s lrorn rhe recommendation of scientists from
Universtir of Agricultural Sciences Dharwad on
suga:ca:e crop in determining the technological gap in
sus3:r3re crop. Broadly eight sustainable cultivation
::::r--es '* ere considered where in the experts working in
::.e ;ifttrent areas of this crop in University of
.\sncultural Sciences, which consist of extension and
:esearch staff were asked to assign weightages to each
cithem to totaling to 100 the total weightage keeping in

" 
rerv the relative importance of each practice in

Jetermrning the yield levels. Thus, the proposed list was

"dmrnistered to 45 experts in sugarcane crop. After
obtaining weightages pertaining to the selected
sustainable cultivation practices the data were tabulated

=nd mean weightages were calculated. The selected
;ultivation practices and the mean weightages are given
:e lo$':

\Iean rveightages of Individual sustainable Cultivation
practices as given by the experts

S. Sustainable cultivation
\o. pratices

Mean
Weightages
(Average of
45 Experts)

RESTILTS {\. - .

Technologicalgapof su::-.ir: -- - - rdoption
ofSustainableCultivari - :--" -_:rcinc

indicated that major;: .1]7"h)
belonged to mediunt tr. - - - : - :: tv high
technological gap cat.._- - - :lr 8.33
per cent ol responden:, - : - _:.-ul gap
category. Distributic,:- :cdium
tcchnological gap :: -' - t icdge
about sustainable c'-. - - ::rdizetl
package of practice. -, : :- :ultural
Universitiesi ICAR : - -: .n less
disseminatronols.'.'----: - --:nturn
aflected the adoptrc .-__Jre anc
growers. This brrng. -. -_- :-cnurlt
the extension effor:. - : jrnc!
to increase the k: :--: -- '.,rr.r ol'
sustainable cullir "

'Ihe findrr:;, : - j::: \\'lth
the results obtarn.: Patrl
(1990b),whoalst-r--- -': -.-..Jiup.r

technological ga: ,-:,. and
cotton growers.

Table l: Distributi - *-r' . r -' .-. :..ording
to their overall t. -: : -. . -.ilinable
cultivation pracll-:. : ---' -:

\= I 80)

Sl. Technologicd gp
No. categor.r

lhErntlas
Slttrcrs
' f'.r Cetttr

04
t2
05

22

20
24
l0
03

Land preparation
Planting (setts)
Sugarcane based cropping system
Integrated Nutrient Management
Water Management
Integrated Pest Management
Ratoon Management
Maturity and harvesting

l.

2.

J.

Low (belou :;.- - -i -
(< 10.s4)

Medium (me": - :-
(10.s4-20:.
High (abor e *: -- - : -
(>20. r 0)

Mean (X)

SD (o)

8.33

62.78

28.89
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Correlation of coefficients of independent
variables of sugarcane growers with their technological
gap of sustainable sugarcane cultivation practices.

It is apparent from the Table 2 that education, risk
orientation, management orientation, achievement
motivation of the respondents had negative and significant
relationship with their technological gap of sustainable
cultivation practices at one per cent level of probability.
Similarly, Attitude towards SCP, extension contact of the

respondents had negative and significant relationship with
the technological gap of sugarcane sustainable cultivation
practices at 5 per cent level of probability. This implied
that above variables played a important role in reducing

Table 2: Correlation coefficients of independent
variables of sugarcane growers with their
technological gap of sustainable sugarcane cultivation
practices

(N:180)

Correlation
coeffcients (r)

with knowledge
level of sustainable

cultivation practices

technological gap in adoption of SCP in sugarcane. The

findings are in line with the results obtained by
Bheemappa (2001).

It implied that, high education status of the

farmers wants to take risks in farming, favourable
orientation towards systematic management and achieve
higher levels satisfaction and look for delayed
satisfaction. The prevelance of higher achievement
motivation would demand the individual to work
consistently towards reaching the destination and tried to
exceed others and this ended up lesser technological gap.

The findings of the study highlighted (Table 3)

that all the selected independent variables put together
could explain 42.61per cent (R2 = 0.4261) variation of
technological gap in adoption of sustainable cultivation

Table 3: Multiple regression of technological gap of
sustainable sugarcane cultivation practices rvith their
independent variables of sugarcane growers

(N=180)

Independent
variables

Regre- Standard't'value
ssion error

coefficient

sl.
No.

Independent
variables

l. Age

2. Education

3. Land holding

4. Farming experience

5. Risk orientation

6. Scientific orientation

7. Attitude towards sustainable
cultivation practices

8. Managementorientation

9. Achievement motivation

10. Innovative proneness

I 1. Deferred gratification

12. Extension contact

1 3. Organizational participation

14. Mass media participation

15. Cropping intensity

16. Annual income

17. Land productivity

0.009 NS

-0.280**

0.013 NS

0.090 NS

-0.272**

-0.029 NS

-0.247*

-0.304**

-0.276**

-0.2150

0.018 NS

-0.209*

0.090 NS

-0.045 NS

0.099 NS

0.015 NS

0.006 NS

0.3980 NS

- 0.265*

-0.2940 NS

-1.063 t NS

- I .3 300*

-0.2410 NS

- l .6180+

- L3420 NS

-1.0080 NS

-1.0100 NS

0.0350 NS

-1.0070 NS

0.0090 NS

0.2400 NS

0.0040 NS

xt
x,
x3

x4

x-
5

x6

x7

Age -0.2108 0.0631

Education 0.2101 0.1 134

Land holding 0. 101 6 0.0866

Farming experience 0.2064 0.5192

Risk orientation 0.3394 0.0991

Scientific orientation 0.1245 0.0760

Attitude towards 0.3694 0.1398

sustainable cultivation
practices

X8 Management orientation 0.0291 0.2248

Xe Achievement motivation 0.0502 0. l3l7
X,o Innovative proneness 0.1002 0.4039

X,, Defened gratification 0.0356 0.0994

X,, Extension contact 0.2383 0.1302

X,, Organizational participation0.l 1370.1741

X,, Mass media participation0.0689 0.0342

X,u Cropping intensity 0.0217 0.0241

X,, Annual income

X,, Land productivity

0.0398 0.0824 0.l r 80 NS

0.0724 0.1806 0.2060 NS

* - Significance at
*'t - Significance at

NS - Non-significant

5% level of probability
l% level of probability

R,

'l
**
NS

-0.4261;F-3.1205

- Significancc at 5% level otprobability
- Significance at I % lcvel of probability

- Non-significant

I
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practices in sugarcane. These results led to the conclusion
that, all the l7 variables of the respondents together play
a role in reducing technological gap in adoption of
sugarcane sustainable cultivation practices.

The findings are in agreement with results
obtained by Laxminarayan (1997), Kalasariya et al.
(1998) and Bheemappa (2001).

CONCLUSION

EXTENSION EDUCATION

urgentneed todevelop tech:: ,;:, ,-: -,--.-:::;kage
of practices for SCP. u:..-t -:: : : - -- ::is are
sustainable from environr3-:: :-.:-- - :-: :ocio-
Economic point of vieu.
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IPM Practices in Tomato: Participatory Analysis of Impact

H.S. Singh, S. George, V. pandey and G. Naikr

ABSTRACT

Tomato is an important winter season vegetable crop in Orissa which is severely affected by biotic stresses like
fruit borer, leaf miner, cutworrn, wilt and damping off. Farmers use mainly pesticides to manage these pests and diseases.
Farmers' participatory trials were conducted for two years in four villages of two districts to identify the constraints in
tomato cultivation and to introduce IPM technologies and evaluate their effectiveness through demonstration. Farmers
identified nine constraints of which, increased severity of pests like fruit borer, leaf miner, c-ut worm and diseases like
damping off, leaf curl and blight were important. Performance of eleven tomato varieties from various sources evaluated
by farmers at their own field revealed that variety "Best of All" was best in preference, followed by ,'Fl Hybrid-7610',.
Implementation of IPM package involving Trichoderma NPV, trap crop marigold, imrdachloprid, crop staking and poison
bait led to nearly 50 per cent reduction in the usage of pesticides. out of various IPM practices, four importani component
viz. Trichoderma application in nursery and main field, imidachloprid (in nursery-root dip treatment and in main field),
application of NPV and use of marigold as trap crop, staking of plants and use of poison baii were of significant importance
since their impact was perceived to be maximum by farmers.

It is estimated that vegetables are grown on less
than three per cent ofthe total cropped area but receive
approximately 17 .16 per cent of total insecticide used in
the country (Singh and Kalloo, l9g9). pesticide use by
most of the farmers has created many unwanted ill effects
in the Agro-ecosystem. This warrants a need to bring in
more protection technologies that are relevant,
sustainable, eco-friendly and with in the reach of farmers.
IPM is such one ofthe strategies that addresses pesticide
related problems and therefore it need to be introduced,
demonstrated and evaluated for popularization. Most of
the technologies to be implemented at farm level need to
be location specific and users friendly. Mahapatra (1992)
states that only 0.5 to I per cent of the available
technology in the horticultural sector have reached the
farming community in coastal area in Orissa. Tomato is
grown in large scale throughout Orissa wherein fruit
borer, leaf miner, cutworm, wilt and damping-off have
been reported to be the key biotic stresses. Biotic
constraints can be overcome by introduction and

evaluation of IPM technologies with farmers parttcipation
and as such, the production and productivity ofcrops can
be enhanced (Ooi, 1998). Indonesian model of IpM
training and demonstration has shown that farmers can
design and conduct experiments at their own fields to
evolve management techniques for minimizing the
damage by pests. The present work was initiated with a
view to assess the constraints in tomato cultivation and
to introduce, demonstrate and evaluate the effrcacy of
IPM technologies with farmers'participation in Coastal
Orissa.

METHODOLOGY

Four villages from two Coastal districts of Orissa
namely Puri and Cuttack, were selected for the study. On
the basis of their willingness, ten farmers fiom each
village were selected for participation in programmes at
the onset of the study. A list of constraints faced by
tomato growers was prepared during village meetings and
on the basis ofgroup consensus data, l0 constraints were

rCentral Horticultural Experiment Station (Indian Institute of Horticultural Research), P.O. Aiginia-751019, Bhubaneswar, Orissa.
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short-listed and ranked using Rank Based Quotient (RBQ)

as given in the following formula (Sabarathnam, 1998):

n
R.B.Q. : I I fi (n+1-! /Nn)] * 100

i:1

where fi is the frequency of respondents for the ith rank
of a constraint; N and n denote the number of respondents
and number of constraints, respectively. 'I' denotes the

rank of the constraint.

While selecting a suitable variety out of many
varieties of tomato available with the shopkeepers,
farmers'choice depends mainly on shopkeepers' advice

or sometimes fellow farmers' suggestions. The target area

is prone to bacterial wilt and no effective tool is available
for the management of wilt except resistant varieties.
Therefore, to identify a suitable variety for the region, a

farmer's participatory varietal evaluation trial was

conducted including the varieties popular among farmers.
A11 varieties (Table 2) were grown following uniform
agronomic and cultural practices. The varietal selection
parameters were identified in consultation with the
growers. All 40 growers ranked the tomato varieties on

5 parameters i.e. resistance to bacterial wilt, fruit shape,

fruit size, firmness and yield on a three point weighted
scale i.e. Most preferred (3), Preferred (2) and Not
preferred (1). The selected best variety was cultivated
with an IPM package next year in two villages.

IPM hial was conducted with Utkal Kumari (Bt-
l0), a bacterial wilt resistant variety in first year and "Best

of All" (found best in trial) in second year. African
marigold nursery was raised 20 days before tomato
nursery. Tomato nursery area was solarized using black
polythene mulch, raised and added with Trichoderma
enriched FYM, one week before sowing. Nursery was

sprayed with imidacloprid (0.3 ml/l) at 15 days after
sowing (DAS) and again treated by root dipping for 5

minutes before planting. Fields were prepared using
standard Agronomic practices. One tone of FYM,
contributed by participants, was enriched with
Trichoderma. 15 days prior to field application as per

standard methodology (Krishna Moorthy et a1.,2003). At
the time of last ploughing this enriched FYM was shared

by farmers and mixed with the rest quantity of FYM and

applied in the field. Twenty five days old tomato and

50 days old marigold seedlings were transplanted
simultaneously in a pattern of one row of marigold after
every 16 rows of tomato. At l5 DAP, imidachloprid (0.3

rnl/L) was sprayed and leaf curl and other virus affected

plants were destroyed with the appearance of the

syn-rptoms. At 20 DAP. :-..- . - - - ': \\rlS

applied in furrows. NP\' lr - - it 2[i

DAP and thereafter repe: .- ' -':.ral.

Endosulfan 2 mlll \\'as i-- -- - - -::' ancl

twice in second ycar. I:r --- ,, .:'rlted
thrice in first year anc : . -

Tomato is noi::-- - - -:. ll': it.l

the area. At fruitrr.- - ,\ ).
clumsy and shadv a: ,- . - ,-' .leal

hiding place for cui .''. - -: rI t()
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of tomato plants .',: - :'ltc'd.
Poison bait u'as pi:r--: - . - " -::l i.lrcl

Bangalorc (Krt.:: - '' ')rtl

preparedinthe:'--- - .. ';'tcld
uniformlyinthe e'.:- -- 

"iplotswere maintaln;, -- - - , 1 ..- llt cs

adoptedbltan::::- .':'. -'-'r:e\.
insectpests.rl':tit-.::- ---',,,r1.t'1cc'l

inboththeplo:. ----- ---:-:riod.
a total oi ''" - : ,:-',1\c
denlonstrattr]n. : :- llli)ii11

knowledge or-. .::-" - - : ;','- i-irt(l

various IP\1 -':- -

On l]-.= :,, . -. - ,- :'lirlk

of various IP)'I -- -- - . , ".: cncl

ofthe tu'oIP)'1 --:" : - r .r.nc(l

with all the :,-,::'.' : - : -;. ,'ible
impact and a;'. j- - -: - : - ,.-scd.

their impact r: ; -' . - ''J.ls
of visible in-.::,'--- :-.. :'::';;lkecl
the IPM prtr,: - -'

On.:- -. : - rl-.1lact.

advantages:----"-: : - -r IPM
COmpOnen:S'.'-:-:--- :- --: - .:.,.)i'IPN4
aSpercel\aar .--:- - ---'i1)0lnt

scale of \i- . -: - .,::d Not

workerl o-. -. - : -:

Meansc.-.:- ,'.--- ,\l

Wherr'5=:--::= :- '..:llllet'o1'

farnrerS ":.- - - j..rlttilte 
.



IPM PRACTICES IN TOMATO 53

Partial budget analysis was also done to work out
the economics of IPM of tomato compared to non-IPM
of tomato on per hectare area basis.

RESTILTS AND DISCUSSION

Constraints in tomato cultivation as perceived and
prioritized by the farmers are presented in Table l.
Increased severity of pests with special reference to fruit
borer, leaf miner and cut worm and, diseases like leaf curl

and early and late blight was one of the most important
problems that farmers were facing in the area. Poor
knowledge ofpest and disease, IPM practices and non-
availability ofpest and disease resistant varieties led to
higher losses. Although bacterial wilt was a major
problem but now with the availability of bacterial wilt
resistant varieties, the problem is solved to a great extent.
Cost of inputs such as labour, fertilizer, seed and
pesticides is high and many times there becomes the
shortage offund but sources of finance are meager.

Table 1. Constraints in tomato cultivation as perceived by participants

S.No. Factors RBQ values Rank

l. Heavy loss due to pest and disease like leaf miner, fruit borer, leaf curl, blight etc.

2. Poor knowledge ofpests and diseass and IPM practices and non-availability ofpest
and disease resistant varieties

3. High cost of labour, fertilizer, seed and pesticides

4. Shortage of timed advisement in emergency

5. Shortage offund and meager sources offinance

6. Imbalance fertllizer dosage

7. Shortage of irrigation water and salty water

8. Wide fluctuation in price of the produce and too low price at the time of glut

9. Natural calamities especially at the time of transplanting

10. Non-availability of organic and bio pesticides (soaps, neem, seed powder, Bt, NPV etc.)
at the district level

93. 1

88.5

81.3

77.6

77.1

73.1

63.4

5r.2

19.3

1l.l

I

II

III
IV

VI

VII

VIII
IX

x

Table 2. Performance of tomato varieties at farmers field as evaluated by farmers

f,'ruit
size*

S.

No.
Variety Bacterial

wilt
Fruit
shape

Mean
score

RankFruit Marketable
Firmness Yield (t/h)

Arka Saurabh

Arka Abha

Arka Alok
Utkal Kumari (Bt-10)
Hybrid-7610 (F,)
Jyoti

Best of All
Swarna Naveen

Swarna Lalima

Swarna Samridhi

Swarna Vaibhav

Susceptible

Resistant

Resistant

Resistant

Resistant

Partially
Resistant

Resistant

Resistant

Resistant

Highly
susceptible

Round
nipple
tipped

Round

Round

Round

Round

Round

Round

Oblong

Round

Round

Medium

Medium
Large

Small

Large

Medium
Large

Small

Large

Medium

High

Medium
High
Good

Good

Medium
V. Good

Good

Good

Good

27.00

33.0

27.50

35.00

31.00

36.00

29.50

30.00

34.50
rt !*

0.89

0.76

0.69

0.85

0.64

0.98

0.61

0.55

0.53

Not
ranked

9

4

8

2

5

1

7

6

J

Not
ranked

,1. {.

*Small . 70 g, medium > 70 and < 100 g, Large
** There was high mortality due to bacterial wilt;

<100g
hence observation on yield was not recorded.

l.

2.

J.

4.

5.

6.

7.

8.

9.

10.

11.

I
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Eleven Varieties/Hybrids were evaluated for
performance. Observations on Arka Saurabh and
Swarana Vaibhav varieties were not recorded in the
evaluation trial due to heary mortality caused by bacterial
wilt. Thus the performance of the only nine varieties was
ranked based on the five parametels (Iable 2). On the
basis of perfornance with special reference to fruit shape,

fruit size, fruit firmness, fruit yield and wilt resistance,
the variety "Best of All" was found to be the best
followed by "Fr Hybrid 7610".

It is evident from the quantitative data on
performance of IPM (Table 3) that there was considerable
reduction in the usage of insecticides and fungicides in
the IPM plots when compared with non-IPM plots. The
frequency of pesticide application was reduced to two or
three times from five or seven applications of insecticides
and four applications offungicides. The reduced need for
pesticide application, in itself, was observed to be a good
achievement as it may directly address the residue
problem and enhance the activities ofnatural predators,
making the IPM intervention more sustainable in the long
run. There was reduction in the incidence of diseases like
damping off (1.65%), bacterial wilt (3.23%) and blight
(4.0%) in IPM plots when compared to non-IPM plots

(12.38%, 6.46% and 7 .79%o, respectir-el11. Seed as an

input is very costly therefore, each seedhng is costly.
Mortality due to damping-off in nur-ry' can ser-erely
affect their cost of production and reduce the acreage.

President intervention reduced darrprng off from 12.38

to 1.65 per cent which enabled the farrners to sell the
additional seedling for extra rncome. There rvas

considerable decrease in the incrdence of leaf miner
(8.50%) and fruit borer (5.7596) rn [P\l plots rvhen
compared with non-IPM plots (21.619o and 12.88%,
respectively).

Growing of marigold as a Fap crop along with
application of NPV (250 LEtl.a) at 15 davs rnten'al in
tomato fields has been recommended the control of
Tomato fruit borer (Anon., 1999). Resuls rer.ealed that
staking and application of poison bait reduced cutworrn
damage 2.84 per cent in IPM plos rrhen compared with
Non-IPM plots (10.36%) which n-as also evident from the
visual impact on dead larvae in the tleld after nno to three
days of bait application. As a result of all IPM
intervention packages put together the estimated
marketable fruit yield in IPM plots rvas increased over
non-IPM plots by 4.45 tlba (Table 3).

Table 3. Performance of IPM field as against Non-IPM

S.No. Particulars
IPM

2004 200s
Average

Non IPII

2004 2005
.{r'erage

1.

2.

J.

4.

5.

6.

l.

8.

9.

10

Frequency of insecticides

Frequency of fungicides

Leaf miner in nursery (% leaf affected)

Leaf miner in main field (% leaf affected)

Fruit borer (% fruit damaged)

Cufworm (%. fruit damaged)

Incidence of damping off in nursery (%)

Wilt (% plant affected)

Alternaria blight (% leaf affected)

Marketable yield (t/ha)**

2

J

1.31

9.50

6.l5

3.32

1.5

3.21

4.34

26.00

3

2

3.35

7.50

5.36

2.35

1.8

3.24

3.67

37.50

2.50

2.50

2.33

8.s0

5.75

2.84

1.65

3.23

4.00

31.7 5

7

4

6.23

25.W

tt.52

9.36

lt.42

6.54

8.26

23.00

8.14

l8-25

14.23

l136

13 34

6-37

7.32

3l-60

6.00

4.00

7.18

21.61

12.88

10.16

r 2.38

6.46

7.79

27.30

*Based on data from 15 plots, ** Marketable yield denotes fruits free frombore holes and drnage s,\'Irptoyn<



IPM PRACTICES IN TOMATO 55

Overall impact analysis revealed Trichoderma
application in nursery and main field had impact on
disease incidence and led to the saving on seed cost.
Imidachloprid application in nursery, seedling root dip
and main field had great impact on leaf miner. This led
to the reduction in incidence of pest in nursery and

negligible incidence of leaf miner in main field. Use of
NPV and trap crop of marigold reduced the incidence of
fruit borer in main field which is supposed to rninimize
health hazards due to reduction in frequency and quantity
ofinsecticide sprays. Further, the cost ofinsecticides and

Table 4. Impact of IpM practices as perceived by farmers

S.No. Practices Advantage from farmers point
of view as per importance

Weighted Rank

1. Trichodermqapplication

2. Imidachlorpid in nursery, main field and
seedling root dip as prophylactic measure

3. Use of NPV and marigold trap

4. Stacking and poison bait

Reduction in seedling mortality in nursery and
low incidence of wilt in main field (l)
Saving in seed cost (2)

Less incidence ofpest in nursery (l)
Very less incidence of leaf miner (2)
Preplanned spray, without waiting for the pests

Low incidence ofborer (l)
Saving in cost on insecticides (2)
Health hazard while spraying is reduced due to
Larvae were exposed as they did not have place
hide (l)

:{.

*
{.

*

:f

:*

:f

Very high
(****)

High
(*'x*)

(3)

Very high
(*{.*r)

NPV(3)

to Average
(**)* Poison bait could kill even big size lawae (2)

Table 5. Ranking of advantages of IpM as perceived by farmers*

Score values
S. No. Advantages

(1)(2)(3)
Total

score**
Mean Rank

score value

2.

l.

104

109

106

97

99

89

88

4
(4)

3

(3)
J.

4.

8.

Increased marketable yield

Reduced incidence of insect-pests and diseases

Less seedling mortality in nursery and optimum
plant stand in field

Pre-planned schedule reduces the dependence on
outside agencis for information

Low expenditure on pesticides

Saving of labour and minimized health hazard

Getting premium price for IpM produce in future

Increased knorvledge and self confidence

84
(28)

96
(32)

87
(2e)

72
(24)

78
(26)

66
(22)

60
(20)

66
(22)

t6
(8)

10

(5)

16

(8)

t6
(8)

t4
(7)

t4
(7)

16

(8)

l6
(8)

J

(3)

9
(e)

7

(1)

9
(e)

t2
(12)

10

(10)

0.87

0.91

0.88

0.8 r

0.83

0.74

0.73

0.77

I

92

*Based on the responseof 40 farmers (3-Most important, 2-important, l-not much important)
Figures in parentheses indicates the frequencyof farmers** Maximum possible score for each factor: 120

L
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Table 6. Partial budget analysis (for IPM in tomato per ha)

Debit (Rs/ha)
Increase in costs

Credit (Rs/ha)
Decrease in cost

Trichoderma
Neem Cake
NPV
Imidachloprid
Staking cost per season**
Marigold
Poison bait
Total increase in cost

Decrease returns
A. Total incrrease cost and reduced return

Net change in income/loss

255.00
173 5.00
1788.00
s23.00

4226.00
500.00
1500.00

10,527.00

10,527.00

(B-A): s4e8/-

Saving in cost
Insecticides
Fungicides

Total decrease in cost
Increase in returns
Increase in yield (4450 kg)'
B. Total reduced cost and iDcrascd

returns

3500.00
1400.00

4900.00

l l125.00
16025.00

* Average sale rate of tomato @ Rs. 2.5/kg during rabi season
** Total cost of staking for 3 years was Rs. 12,678

its spraying was saved. Staking was very effective in
managing the cut worrns as it created open space and

larvae was exposed to poison bait due to non-availability
of hiding place. Due to availability of limited space for
hiding, cut worm larvae were congregated within a

limited area near by root zone of tomato plans.
Application of poison bait within a limited space near root
zine in a concentrated manner was effective in killing
maximum larvae. There were nine advantages of
implementation of IPM as perceived by farmers
(Table 4). Reduced incidence of insect pests and diseases

was the most visible advantage followed by less plant
mortality and optimum plant stand in field (Table 5).

Evidently, farmers were more concerned about pest

problem and rated it as the first advantage and increased

yield as third advantage. Obviously, farmers' participation

in the programme led to better understanding of IPM
tools, impact and advantages of tPM program. Net
income of farmers increases in Participatory Pest

Management intervention programme (Tirkey et al.,

1999). Participatory IPM programmes have been reported

to be implemented successfully in many countries like
China (Wage, 1998); sub-Saharan Africa (Huis-A-Van et

al., 1997) and Philippines (Stock, 1996).

The economic analysis for cost and monetary
return of IPM over non IPM indicated that IPM
components like Trichodermcl, neem cake, NPV,
imidachloprid, staking, marigold and poison bait led to
the increase in the production cost to the tune of Rs.

10,527lha (Table 6). Monetary benefits due to saving on

pesticide and additional yield in IPM plot was Rs. 4900

and Rs. lll25, respectivell'. Thus. there s'as direct
benefit of Rs. 5498 due to adopnon of IP\{ in addition

to indirect benefits due to non appltcatron of pesticides.
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Vanilla cultivation is a labour intensive enterprise
and has the potential for generating higher income,
opportunity for value addition and huge market. It is
emerging as a potential area for agricultural
entrepreneurs. Vanilla, "the prince of Spice" is obtained
primarily from the fully grown but un-ripe fruits or beans
of climbing orchid Vanilla planiofolia Andrews that has
been subjected to fermentation curing process to produce
the characteristic aroma. Vanilla essence is largely used
in the preparation of ice creams, chocolates, bakery
products, pudding, pharmaceuticals, liquors and perfumes.
Vanilla is the second most expensive spice traded in the
world market.

Though vanilla cultivation requires higher capital
investment, monetary output is uncertain due to highly
fluctuating international prices. It is also a high risk crop
considering natural hazards. All these aspects points out
that the vanilla growers are the real agripreneurs in
comparison to other entrepreneurs and farmers. However,
very few researches have been conducted in the past on
their entrepreneurial behavioiur. Keeping this view the
present study was conducted to measure the
entrepreneurial behaviour of vanilla growers in Kerala
and Tamil Nadu with following specific objectives:

Entrepreneurial Behaviour of Vanilla Growers of Tamil Nadu and Kerala

M. Palmurugan, Anita Jhamtani and R.\. padarial

*BSTRACT

The present study was conducted to measure the entrepreneurial behaviour of vanilla growers of Kerala
and Tamil Nadu. The sample comprised of 160 farmers. Majority of the farmers belonged,I -iaat. age and
had higher secondary shool education, medium family statui, midium social participation and middle socio-
economic status. Majority of the farmers had medium level in all the entrepreneurial behaviour dinrnsions. All
the entreprenurial dimensions correlated with factors such as education, iamily status, farm status and social
participation status' Risk taking, hope of success, persuability, manageability, self confidence and achievement
motivation negatively correlated with age..

i. To study the socio economic sratus and
entrepreneurial characteristics of vanilla growers

ii. To study the relationship between the profrle
characteristics and entrepreneurial behaviour.

METHODOLOGY

The study was carried out in Kerala and Tamrl
Nadu states of India. Among these fwo states, Kottayam
and Emakulam districts of Kerala and Coimbatore distnct
of Tamil Nadu were purposively selected as they have
maximum area under cultivation. From these districts
twenty villages were randomly selected for the study. The
sample of respondents comprised 70 vanilla farmers from
Tantil Nadu and 90 vanilla farmers from Kerala making
the total of 160. The required data were collected with
well structured and pre-tested interview schedule. The
entrepreneurial behaviour of vanilla farmers was studied
with respect to eleven behavioural dimensions, whrch
were measured by using an entrepreneurial self_
assessment scale developed by Techonet Asia (19g1) and
Udaipareek (1992).

RESULTS AND DISCUSSION

The socio-economic characteristics of vanilla
growers presented in Table I revealed that majority of

rDivision of Agricultural Extension, Indian Agriculto.ul R"r.a..h Inrtitute, pusa, N"* oEi tl6-ffi
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the farmers from both Tamil Nadu and Kerala (58.57%
and 62%) belonged to middle age category, followed by
old(24.29% and 3l.l l%) andyoung (17% afi6.7%) age
categories. The educational level of vanilla growers
indicated that 44.3 per cent of vanilla farmers of Tamil
Nadu belonged to the category of high and higher
secondary educational level followed by collegiate
(27.1%), middle school (24.3%) and primary school
(4.3%) levels.

In Kerala, about 66.7 per cent of vanilla farmers
were in the category ofhigh and higher secondary school
level of education followed by collegiate level (26.6%)
and middle school (6.7%) level. It is gathered from the
data that most of the vanilla farmers had high educational

Table 1. Socio-economic characteristics of vanilla

status, which motivated them to adopt highly rrsky
enterprises like vanilla cultivation. However, it would be
important to conclude that formal schooling was essential
for promotion of vanilla. More than 90 per cent of the
vanilla farmers of both the states belonged to medium to
high-level family status. Less than 8 per cent of vanilla
farmers belonged to low-level family status. Double the
percentage of vanilla farmers of Kerala belonged to high
status (17.78) as compared to Tamil Nadu (8.57). Ir cor-rld
be concluded from the study that when compared to Tamil
Nadu most of the Kerala vanilla farmers dwelt in well-
constructed mosaic floored and electrified houses. This
was because of the fordign income earned and sent by
their sons and daughters working in foreign countries. It
was observed that in both the states vanilla farmers oumed

growers

Tamil Nadu
respondents

(n=70)

Kerala
respondents

(n:90)
Total

(n=160)
Category Z

valueo//o
o/o//o

Age
Young (35 & below)
Middle (36-s9)
Old (59 and above)
Mean

Educational status
Illiterate
Functional literate
Primary school
Middle school
High and higher secondary
school
Collegiate education

Family status
Low
Medium
High
Mean

Social Participation
Low
Medium
High
Mean

Socio-Economic status
Lower
Lower middle
Middle
Upper middle
High.
Mean

12.00
41.00
7.00
4s.6

0

0

3

t7
31

t9

4.00
60.00
6.00
10.14

20.00
36.00
14.00
2.27

0.00
5.00

55.C0

4.00
6.00
24

17.14

58.57
24.29

0

0
4.3

24.3
44.3

27.1

5.71

85.71

8.57

28.57
51.43

20.00

0.00
7.14

78.57
5.71

8.57

6.00
56.00
28.00

24

6.00
68.00
16.00
11.37

34.00
52.00
4.00
l.19

0.00
16.00
60.00
12.00
2.00
27.2

6.67
62.22
31.1 1

0
0

0

6.7
66.7

26.6

6.67
7 5.56
17.78

37.78
57.78
4.44

0.00
5.56

61.11
4.44
6.67

18.00
97.00
45.00

0
0
3'23
9t

0
0
0
6
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I 1.90 1.803NS

60.40
21.10

0

o
1.87

14.43

56.84

26.86 4.79**

6.19 6.924**
80.63
13.t7

33.17 2.089*
54.60
12.22

0 0.535NS
13.13

71.87

I0.00
5.00

43

10.00
128.00
22.00

54.00
88.00
18.00 

.

0.00
21 .00

115.00
16.00
8.00

I
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medium to high size land holding with bore well irrigation

..J"-pf"VeI substantial amount of labour force for the

.ut,iruiio" of labour intensive vanilla crop'

Medium level of social participation was found

with about 51 per cent of the respondents of Tamil Nadu

ffi*"a by low (20Yo) and high (\!'/:) level of social

participation status' ernong ttre vanilta farmers of Kerala'

;t;"; cent had mediumlevel of social participation'

37.;8 p"rcent had low and 4'44 per cent had high level

of social ParticiPation status'

The socio-economic status of the vanilla farmers

was computed by considering the educational status'

o.*p*lo"ul status, family status' farm status' farm power

and equipment status, *utt'iul possession status and

social participation "utu'' 
More than three fourth

tigil')"lof Tamil Nadu vanilla farmers and more than

half (60%) of Kerala vanilla farmers had medium level

ofsocio-economicstatus'AboutgpercentofbothTamil
NuJo una Kerala farmers had highJevel socio-economic

status. Nearly eq"ul p"'"entage of farmers.ft"l:l-}1

,pp.t -iaaf" una io*ti middle socio economic status tn

i'"-lf Nadu. In both the states' none of the farmers

i"f"tg.a to the low level of socio+conomic status' Since

the study was conducted in agriculturally progressive

"."r, 
t 

":"tity 
of *'" vanilla farmers belonged to middle

level socio-economic status' The tendency to earn more

through diverse occupations also improved their socio-

..orJ*i, status. flhi Z statistic reported that there was

"" 
,ig"if*" difference between Tamil Nadu and Kerala

vanilla farmers ln te.ms of their age and socio-economic

status.

Entrepreneurial characteristics of vanilla growers

The distribution of vanilla farmers based on their

enffepreneurial characteristics and the correlation between

entrepreneuriat ct'uracteristics and socio-economic

characteristics of vanilla farmers are given in Table 2 and

3, resPectivelY'

Risk taking was significantly and negatively correlated

;;il ;. 1r"= -0.003) at 0'05 level of significance' This

indicates that younger the individual more is his risk

taking abilitY.

More than three forth (75%) of the vanilla

farmers from both Tamil Nadu and Kerala were moderate

risk takers. About 1 3 per cent of vanilla farmers of Tamil

Nadu and l1 per ceni of vanilla farmers of Kerala were

irrgf, ,i.t takers. In Tamil Nadu 11'40 per cent of

respondents came under low risk taking category' while

in Kerala 13.3 per cent of vanilla farmers came under low

risk taking category. Past studies of McClelland (1961)'

,.riif g8-6) and Murali (lgg7)have-clearly shown that

;;;p";;;s are calculaiive and moderate risk takers as

;;;#,h" myth that entrepreneurs are high risk takers'

Majority of Tamil Nadu (74'30%) and Kerala

vanilla farrners had medium level of hope of success'

While 18.60 per cent of respondents from Tamil Nadu

,"or.a high level, 7'10 per cent ofthem had low level of

fr"p" "f 
.i,"r"rr' Among Kerala vanilla.farmers' 20 per

."ir..*.a low on this dimension' while (11'10%') per

cent scored high. Past studies have clearly indicated that

entrepreneurs have medium to high hope of success than

i.". "f failure. The correlational matrix revealed a

p".iri* contribution of education (r=0'319* at 0'01 level)

in enhancing this dimenston'

The overall analysis of data revealed that'71'25

per cent vanilla farmers scortd medium' whereas high and

i"*l.r"f of persuability were secured by 14'38 and i2'13

p.. ..n, of iarmers' it "u' 
be seen from Table 3 that

;;;* (r = 0.291), family status (v = 0'322)' tarm

,Liu. tt = 0.307) and Social participation status. (r =

O.-+S,Z1were highly significant at 0'01 probability level'

Ho*.r.r, ug. iui fJ""a significant at 0'05 levels and

*u. 
"o.rautld 

negatively wiih it' thereby indicating that'

u, u p"tton matures in age he makes less effort in getttng

ti"*uy through. ln rural society' age is usually respected

and older persons expect others to accept their views

without much effort or persuasion'

More than three fourth ('77 '10%) of Tamil Nadu

respondents had medium level of manageability' About

1;;;;;;thad high and 10 per cent of respondents had

low level of manageability' In Kerala.84'40 per cent

vanilla farmers possessed-medium level manageabiiity

t"turlorr, whili low and high were possessed by 8'90

p....r, and 6.70 per cent' respectively' It could be seen

from table 3 that all the "uiiubl"t 
were significantly

,.iu,"a to manageability' This indicated that the richer a

;;; was with "*pt'itn"t' 
higher.education and high

Iocial participation status, better was his ability to n-ranage

the enterprise. lt could be inferred from the study that

majority of the vanilla farmers had high level of

"Ju.utlon, 
which led to greater awareness and knowledge

una lnnu.tt.ed their managerial capacity'

It can be seen from Table that near'ly 90'00 per

cent of vanilla farmers from both the states had medium

i" ttrgtt level of self-confidence' Confidence was found

io i-."pori irely related with education' family status farm

.i*.t and social participation status (Table 3)' Among

these four variables, social participation status (r = 0.493)
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Table 2. Distribution of respondents based on their entrepreneurial behaviour dimensions

6l

Tamil Nadu
respondents

(n=70)

Kerala
respondents

(n=90)
Total

(n=160)
Category Z

valueo//oo/o//o

Risk taking
Low
Midium
High
Mean

Hope of success

Low
Medium
High
Mean

Persuability
Low
Medium
High
Mean

Manageability
Low
Medium
High
Mean

Self confidence
Low
Medium
High
Mean

Knowledgeability
Low
Medium
High
MEAN

Persistence
Low
Medium
High
Mean

Use of feedback
Low
Medium
High
Mean

Innovativeness
Low
Medium
High
Mean

8.00
53.00
9.00
18.40

5.00
52.00
13.00
17.86

9.00
48.00
13.00
16.61

7.00
54.00
9.00
16.99

7.00
52.00
7.00
17.03

4.00
57.00
9.00
t7.93

2.00
53.00
15.00
17.64

5.00
52.00
13.00
17.43

I 1.00
50.00
9.00
16.s4

1 1.40
75.70
12.90

7.10
74.30
18.60

12.90
68.60
18.50

10.00
77.10
12.90

10.00
80.00
r0.00

5.70
81.40
12.90

2.90
75.40
21.40

7.10
74.30
.18.60

15.70
71.40
12.90

12.00
68.00
r0.00

18.00
672.00
10.00
18.73

12.00
68.60
10.00
18.53

8.00
76.00
6.00
18.93

4.00
74.00
12.00
17.36

6.00
74.00
10.00
19.58

14.00
66.00
10.00
19.73

4.00
70.00
16.00
19.87

8.00
70.00
12.00
18.09

13.30
75.60
I 1.10

20.00
68.90
I 1.10

13.30
I5.60
11.10

8.90
84.40
6.70

4.40
82.20
14.00

6.70
82.20
11.10

15.60
73.30
1 1.10

4.40
77.80
17.80

8.90
77.80
13.30

20.00
121.00
19.00

23.00
114.00
23.00

21.00
I 16.00
23.00

15.00
130.00
15.00

11.00
126.00
19.00

10.00
13 I .00
19.00

16.00
I 19.00
25.00

9.00
122.00
29.00

19.00
120.00
21.00

12.50
75.63
I 1.88

2.499**

14.38
71.25
14.38

1.905**

13.13

72.50
14.3 8

3.843 * *

9.38
81.25
9.3 8

3.916**

6.88
78.85
1 1.88

0.687

6.25
81 .88

I 1.88

4.95 6**

10.00
7 4.38
1s.63

< 1/ I *)k
J.LA I

5.63
16.25
18.13

5.2'74**

I 1.88

75.00
13.1 3

2.'722**

Table 2 contd...

T
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Tamil Nadu
respondents

(n=70)

Kerala
respondents

(n:90)
To.rt

(u:l6l)
Category

Z
valueal

tao/oo//o

Achievement Motivation
Low
Medium
High
Mean

Locus of control
Low
Medium
High
Mean

Total entrepreneurship behaviour
Low
Lower middle
Middle
Upper middle
High
Mean

4.00
53.00
13.00
16.70

6.0
51.00
13.00
26.19

0.00
6.00

49.00
13.00
2.00

199.31

5.70
15.70
18.60

8.60
72.90
18.60

0.00
8.60

70.00
18.60
2.90

14.00
62.00
14.00
18.5 8

12.00
60.00
18.00
28.80

2.00
12.00
62.00
14.00
0.00

211.00

I 25.60
68.90
15.60

13.30
66.'10
20.00

2.20
13.30
68.90
15.60
0.00

18.00
115.00
27.00

18.00
I l1.00
31.00

2.00
18.00
l1 1.00
27.00
2.00

ll25
71.t8
l _t8

3.486**

l1.25
69.38
19.3E

J.783',r'*

1.25

tt.25
69.38
16.88
1.25

4.211*

Table 3. Matrix of correlation between entrepreneurial and socio-economic dimension

S.No. Variable Age Education Family
status

Farm
status

Social
participation

status

L
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Risk taking
Hope of success

Persuability
Manageability
Self confidence
KnowledgeabilitY
Persistence
Use of feedback

Innovativeness
Achievement motivation

Locus of control

-0. I 82**
-0.1 95**
-0.1 87**

0. I 83*
-0.191*
0.105
0.06

0.105
0.065

-0.1 90**
0.035

0.323*{'
0.319**
-0.291**
0.228**
0.258**
0.289**
0.423**
0.273**
0.31**
0.385**
0.257**

0.393**
0.351**
0.322**
0.3'i*

0.201*'i
0.384**
0.486**
0.362**
0.204**
0.329**
0.33'r'*

0.224**
0.22**
0.307{"*
0.169*'r'
0.24**

0.415'r'*
0.391 **
0.398'r'*
0.292**
0.337**
0.399**

0.429**
0.42'7**
0.492**
0.312**
0.493 **
0.328**
0.21**
0.34**
0.433**
0.379**
0.392 * *

was highly and positively related to self-confidence' It

could be concluded that as a person got along with other

people frequently his confidence level improved'

More than four fifth (80.00 %) of the respondents

were in medium category of knowledge about technical

and management aspects of their ventures' High-level

knowledgeability was found in I2'90 and I1'10 per cent

of vanilla farmers of Tamil Nadu and Kerala'

respectively. Respective percentages for both the states

in low category were 5.70 and 6'70' As reported in table

3 except age, all other variables i'e. education (r : 0 239)'

familystaius (r : 0.334), farm status (6'415) and social

participation status (r = 0.328) were srgnificantiy related

io knowledgeability. This indicated that indivrduals with

high education, farm status, and social partictpatton status

*.ra -or. aware of their surroundings and hence had

more knowledge. Entrepreneurship in vanilla cultivation

required a keen sense of the market. exploitation of
opportunities and willingness to adopt to environment for

which knowledge was essential.

I



ENTREPRENEURIAL BEHAVIOUR OF VANILLA GROWERS 63

Majority (96.80%) of the respondents from Tamil
Nadu had medium to high level of persistence. About 3
per cent had low level of persistence. In Kerala 84.40
per cent of vanilla farmers had medium to high level of
persistence where as 15.60 per cent had low level. It
could be observed from Table 3 that among socio-
personal characteristics, except age, all other variables
had significant relationship with persistence. past studies
guide that entrepreneurs tend to persist in the face of
difficulties or obstacles. Failure does not easily
discourage them, rather they carry on with more
enthusiasm and self-confi dence.

The ability to seek and use feedback on one's
performance and decisions is an important quality of
entrepreneurs. Medium level of feedback usage was
found among the majority of respondents of Tamil Nadu
(74.30 per cent) followed by high (18.60) and low (7.10)
levels. Similar was the distribution pattern in Kerala. It
could be observed that only less than 7 per cent ofvanilla
farmers had low level of feed back usage. Correlational
analysis (Table 3) revealed that except age all other
variables i.e. education (r : 0.273), family (r : 0.362),
farm status (r = 0.398) and social participation (r = 0.34)
were positively and significantly related with feed back
usage. Openness to feedback was reflected by positive
correlation of education and social participation with
feedback usage.

It is quite obvious from the Table Z that more
than 90 per cent of Tamil Nadu vanilla farmers had
medium to high level of innovativeness followed by low
level (15.70%). In Kerala, 77.80 per cent had medium
level of innovativeness followed by high (13.30) and low
(8.90%) level of innovativeness. The correlational
analysis (Table 3) revealed significant relation of social
participation (r = 0.843), farm status (r = 0.292), family
status (r = 0.204) and education (r = 0.31) with
innovativeness.

Three fourth (75.70) of Tamil Nadu vanilla
farmers had medium level of achievement motivation,
followed by high (18.60%) and low (5.70%) levels of
achievement motivation. More number of vanilla farmers
of Kerala (66.70%) were found under medium level of
achievement motivation, followed by equal per cent of
high (15.600/o) and low (15.60%) levels of achievement
motivation. Achievement motivation was found to be
significantly correlated with age (r = -0.190), education
(r = 0.385), family status (r = -0.329) farm status (r =
0.337) and social participation status (r = 0.379) (Table
3). Age was negatively correlated which indicated that

at younger age there was strong motivation to achieve.
Hence, in vanilla enterprise, individuals who were
younger and had high education, social participarion
status and high farm status were more achievement
oriented than those who were older in age; less educated
and had lower farm status-

Locus of control is one of the important aspects
to be probed while studying the entreprene urral
behaviour. It is gathered fron-r Table 2 that three lburrh
(75.70%) of vanilla farmers from Tamil Nadu and 68.90
per cent from Kerala vanilla farmers had medium level
of locus of control, ivhile 18.60 per cent and 20.00 per
cent vanilla farmers from Tamil NadLr and Kerala.
respectively were found to be internal. On the contrary
8.60 per cent Tamil Nadu Vanilla farmers and 13.30 per
cent of Kerala vaniila farmers were externals. On the
whole nearly seventy per cent of respondents were fourrd
to have medium level of locus control follorvetl b1,

internals (19 .38%) and exrernals (11 .25,'/o). Exccpr age .

other socio economic variables like education. lamrly
stafus and farm status and social participation statlts \\crc
found to be positively and significantly related to locus
of control. It could be concluded from the stucll, that
majority (90%) of the respondents were in mcdir-rr.n levcl
of locus of control and strongly believed in themselves.
which was an important characteristrc of entrepr-encurs.

The Z statistic analysis revealed that thcre exrsrs
a significant difference between Tamrl Nadu and Kerala
vanilla farmers rvtth respect to risk taking, hope ot'
success, persuability, manageability, knou,ledgeability.
persistence, use of feed back, innovativeness,
achievement motivation, locus of control and overall
entrepreneurial behaviour.

The sums of score on individual attributes
discussed above were taken to find overall
entrepreneurship in individuals. Seventy per ccnt ol
vanilla farmers from Tamil Nadu and 68.90 per cent ot'
vanilla farmers of Kerala exhibited medium levcl ot"
entrepreneurship (Iable 2). In Tamil NadLr one tltih
(20%) of vanilla farmers exhibited upper middle ro high
entrepreneurship behaviour followed by lower r-nidcllc. Ir.r

Kerala, 15.60 per cent of farmers had upper middle
entrepreneurship follorved by lower mrddle (13.30%) and
low (2.20%). None of the farmers of Tamil Nadu and
Kerala belonged to low and high entrepreneurship
behaviour. No farmer had low entreprenellrshrp in 

-Iarnil

Nadu while none of the farmers belongecl to high
entrepreneurship group.
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The term zero tillage or no-till means single pass

seeding with a narrowlknife type ryne or disc seeding
(Rainbow and Slee, 2004). One of the transformations
that are taking place in the cultivation of wheat in rice
wheat cropping system is the evolution of zero tillage
technology (Malik et al., 2000). The adoption of zero

tillage has spread from 120 ha (1997) to 1200 ha (1998)

to 12,000 ha (1999) (Hobbs et aL.,2000) to one million
ha in 2004 (Anonymous, 2004). During last few years,

the number of zero tillage adopters has increased
considerably in India. The number of farmers adopting
zero tillage will increase markedly because the fuel prices

are soaring up. The farmers contemplating adoption of
zero tillage has many queries in their mind. The move

requires different seeding equipment as well as

management skills.

Wheat is generally grown after intensive tillage
involving 6 to 17 tractor passes using different
implements which is termed as conventional tillage. In
the years ahead there will be a steep rise in the energy

demand for agriculture due to mechanisation (Sharma, el

al., 2005). Therefore, adoption of zero tillage will
decrease the cost of production without compromising the

Adoption of Zero Tillage Technology

Randhir Singh, Anuj Kumar, Sunil Kumar and Ramesh Chandl

ABSTRACT

Zero tillage is seeding mechanism in one go with a narroVknife type disc. The adoption of zero tillage

technology has gone upto one million hectare in recent years. The experiment was conducted at four permanent

sites for three successive years from 2001-02 to 2003-04. A survey was also conducted to know the perception

of farmers about zero tillage technology. Zero tillage showed lesser population of Phalaris minorpopulation
whereas more population of Chenopodium album and rumex species compared to conventional tillage. The

incidence of termites, powdery mildew and karnal bunt was either less or same in zero tillage fields whereas

the incidence of pink stemborer was more at Kurali and Darad sites under zero tillage. Farmers were able to

get at par/slightly higher yield under zero tillage and were able to save Rs. 370lton of wheat on cost of cultivation.

Farmers adopted zero tillage because of more yield, cost saving and less Phalaris minor itfestation and they

were satisfied with this technology. Due to non availability of machine and less yield, some of the farmels

discontinued zero tillage.

yie1d.

Zero tillage has several advantages over
conventional tillage. Lower cost, reduction in wind and

water erosion, improvements in soil structure and water

harvesting, lower weed infestation resulting from reduced

weed weed bank burial and increases in farm elllcrency
(Rainbow, 2004). The intensity of Phalar"is ntinctr was

less by 30-40% in zero tillage compared to conventional
tillage, whereas the intensity of broad leaf weeds

increased due to zero tillage (Singh et al.,2002). There
was no definite trend of broad leaf weeds infestation in

zero tillage fields but Mctlwa parviJloru and Runtex

retroflex were found to increase in the rice-wheat system

in general, and zero tillage in particular (Yadav et al.,

2002). The researchers felt that though the Plutluris
minor population has decreased under zero tillage br,rt the

broad leaf weeds population has increased. Besides, it
controls environmental pollution by releasing 135 kg/ha

less CO, (assuming 2.6kgCO, Production/litre of diesel

burnt), which is one of the major causes of global
warming. Apart from benefits to farmers and to the soil,

zero tillage combined with stubble retention, has

environmental benefits too. The soil becomes depository

'Directorate of Wheat Research, Karnal 132 001, Haryana.



66 INDIAN JOURNAL OF EXTENSION EDUCATION

of carbon dioxide which is essential for soil microbial
activity (Rainbow and Slee, 2004).

The study was aimed to find out the adoption of
resource conservation technologies in rice-wheat cropping
areas.

METHODOLOGY

The experiments were conducted for three years
fiom 2001-02 to 2003-04 at four permanent sites, each
having an area of about one hectare in Darar, Kurali,
Barota and Newal villages of district Karnal, Haryana,
India. 'Ihe soils at all the sites where loam, sandy loam
to clay loam with pH in the range of 8.0 to 8.5 the fields
rvere under rice-wheat cropping system for the last three
decades. In all the experiments wheat cultivars PBW was
sown using a seed rate of 100 kg/ha. Recommended dose
of herbicrdes (Clodinafop @60glha, Sulfosulfuron @25
g/ha, Metsulfuron @a glha) were applied to control
weeds. The row to row spacing was maintained at 20 cm.
During the two consecutive years i.e. 2004-05 & 2005-
06. slightly early wheat sowing (25 October to 3l
October) was done under zero tillage and conventional
tillage in an area ofone acre each to evaluate the effect
of tillage on weeds. An untreated control plot of 50 x 50
cm was left at three places in each tillage option during
these two consecutive years. From these places weed
density and fresh weight were recorded, at 120 days after
sowing. Sowing of wheat was done from 1tt November
under limely sown conditions, however, the sowing date
at a particular location was same for all the treatments.
-l-he qualitative data for pests was recorded under various
tillage practrces. The influence of tillage system of pest
situation was observed in the field across the locations.
The visual observations and qualitative data were also
collected.

A field survey was conducted to know the
adopters'perception about zero tillage technology. The
term adopter is operationalised as a farmer who had used
zero tillage on any part of his cropping area. One hundred
zero tillage adopter from Gonder, Bhaini Khurd,
Dacchwa, Pundrak, Jundla, Sultanpur, Gorgarh, Bastali,
Brass, Dabri, Pakhan, Shonkra, Manjura, Janeshro,
Hathlana, Northa, Jalmana villages of Kamal district were
selected for the purpose. The responses were recorded in
a pre designed interview schedule.

In this study the tillage system are defined as:

Conventional tillage (CT) means more than two passes
prior to seeding operations.

Zero tilhge (ZT) means one pass seeding using knif-e
points/knife type tynes.

RESULTSAND DISCUSSION

Weed Management

The infestation of Phalaris minor was less rn the
zero tillage fields as compared to conventional (Table l).
The lower population of P. minor in zero tillage rvas due
to lesser soil disturbance as compared to C'f system.
These findings are well supported by Singh et ul. (2002).
Earlier it has been reported that zero tillage farmrng
coupled with herbicide rotations and weed management
strategies lead to reduction in total weed numbers.

The data in the Table 2 indicates that rnl'estarron
of broad leaf weeds particularly Chenctpoclium albun and
Rumex Species were slightly more in zero tillage fielrls
than conventional. A new weed Malvu parvdloru has
emerged in some of the zero tillage fields. The findings
are in line with Singh et al. (2002) and Yadav et ol.
(2002).

Kurali

Darar

Barota

Newal

Mean

30.3

l5

29

35.7

27.5

Table 2. Effect of tillage options
weeds (no/m2) during 2001-02 to

Village Weeds

Table 1 Effect of tillage options on Phalaris minor
(no/m2) during 2001-02 to 2003-04

Village Zero tillage

Kurali

Darar

Barota

Newal

C. album
Rumex species

C. album
Rumex species

C. album
Rumex species

C. albunt
Rumex species

Mean C. album
Rumex s;pecies

Conventional

38

27.1

1l

59

19

on broad leaf
2003-04

Zero tillage Conventional

1t.7
7.3

I 3.3

I 1.3

1.3

14.0

5.7
9.0

8.0
10.4

J. -)

2.3

t2.o
7.7

1.0
<?

7.3

6.0

-5.9

5.4
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Table 3. Pest situation in
conventional tillage
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Figure 1. Effect of tillage on P.minor

The fresh weight of Phalaris minor was found
to be only one-third under zero tillage as compared to
conventional tillage (Fig. l) fields.

Pest situation in zero and conventional tillage

The influence of the tillage was observed on pink
stem borer (Sesamia sp.), termite, powdery mildew and
Karnal bunt diseases. The influence on other pests was
not significant or minimal. The termite damage was
reasonably low in zero tillage plots which can be
attributed to either frequent irritations or the hard soil
conditions. Similarly, the powdery mildew was also less
in zero tillage compared to conventional tillage. The stem
borer incidence was sporadic with high intensities in few
fields and increased when temperature goes up in first
fortnight of December in zero tillage compared to
conventional tillage. The incidence, in general was equal
or more in zero compared to conventional tillage.
Similarly, the post harvest disease data suggests that the
Karnal bunt incidence was also low in zero tillage plots.
Thus there is a need to initiate a systematic study on the
rnfluence of tillage on pest dynamics (Table 3).

Wheat productivity and economic parameters

The results have shown that almost similar grain
yields were obtained in both the zero and conventional
tillage, but the net return was higher in zero tillage (Rs.
10, l87Ara) compared to conventional (Rs. 8214/tra). The
per unit cost of wheat production was less under zero
tillage (Rs. 4330/tonne) compared to conventional (Rs.
4700/tonne) (Table 4).

The main saving under zero tillage was in land
preparation apart from the indirect advantages such as low
depreciation of machinery, labour savings, time saving
and comparatively lower water requirement.

Location Pink Termite
Stem borer

oo
(.)

6
C)

.L

L

a-

Powdery Karnal
mildew bunt

Kurali

Darar

Barota

Newal

More

More

No change

No change

Less

No change

Less

No change

No change Less

Less Less

No change Less

No change Less

ZT

Table 4. Effect of tillage options on wheat
productivity and economic parameters

Tillage Technologies
Parameters

7*ro tillage Conventional

Yield (t/ha)

Cost of cultivation
(Rs/ha)

Net return (Rs/ha)

.Cost of production

B:C ratio

5.25

26058

10187

4330

1.38

5.24

27943

82 14

4700

1.29

Farmer's survey

Change in area under zero tillage technology

A survey of the 100 farmers was conducted
during 2001-02 and it was again repeated with the sarne
set of respondents (97) in 2005-06. A11 the zero tillage
adopters have increased their area under this technology
over a period of time, irrespective of their size of holding
(Figure 2).

largc

I{cdi u m

Smrll

\frrgi n rl

: I 200s-06

tr ?001 -02'

0 100 400 600 lt00

Area (acre)

tr'igure 2. Changes in zero tillage area during 2001-
02 to 2005-06

I
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Residue Management

The rice residue management is one of the major
problems in adoption of zero tillage. The farmers face

problem in seeding wheat crop in full crop residues,

which compels them to fully or partially burn the rice
residues. Majority of the farmers (53%) partially burn

the rice residue followed by removal (33.33%) and full
burning (14%). All the small and marginal farmers
removed the rice residues for fodder purpose. However,
the large and medium farmers preferred to partially or
fully burn rice residues. Buming of rice residue has posed

a challenge to the researchers and new initiatives in the

form ofrotary disc drill and happy seeder have been taken

to avoid burning and to improve environment.

Satisfaction of Farmers

The level of satisfaction was measured on a five
point continuum viz. highly satisfied, satisfied, not
satisfied, dissatisfied and highly dissatisfied and assigned

scores of 5, 4,3,2 & I respectively.

Table 5. Residue management

Categories Removed Full
burning

Partial Total
burning

The farmers reported. that the zero tillage
technology is technically feasible requlres less labour, is

environment friendly, saves time. fuel (Table 6). The

findings are in line with Nagaraj an et al. 2002, Malik et

al., 2005, Singh and Kumar, 2005. Kumar et al., 2005

and Sinha and Singh, 2005. Hos'ever. they were less

satisfied with yield but not satisfied rvith x'eed control.

Reasons to adopt and or discontinue zero tillage
technology

Majority of the farmers reported that the yield
was more or at par under zero tillage over conventional.

Fuel and labour savings were the important reasons to

adopt zero tillage. The findings are supported by
Nagarajan et a|.,2002, Malik et aI.,2005 and Singh and

Kumar, 2005. The other notable reasons were less

infestation of Phalaris minor, water saving and less

lodging (Table 7).

A significant percentage of the farmers had

discontinuedzero tillage due to non availabiliry of zero

till drill machines (Table 8). The other problems as

perceived by the farmers were low yield, more broad leaf
weeds, bund making and crop damage due to rats (Table

4).

Table 7. Reasons to adopt zero tillage technology

Marginal
(< I ha)

Small
(1-2 ha)

Medium

Q-a ha)

Large
(> 4 ha)

Overall

6
(100)

8

(100)

8

(22.22)

11

(22.0)

JJ

(33.00)

Reasons Rank

More or at par yield over conventional

Fuel saving

Labour saving

Less infestation of weeds (Phalaris minor)

Water saving

Less lodging

I

II

II t

IV
424

(il.ll) (66.67)

l0 29
(20.00) (s8.00)

t4 53

(14.00) (53.00)

VI

36

50

100

Table 6. Satisfaction with zero tillage
Table 8. Reasons
technology

to discontinue zero tillage

Statement Mean Reasons Rank

Technically not a feasible technology

Less labour requirement

Environment friendly

Saving in time

Saving in fuel

Improvement in yield

Weed control

4.38

4.48

4.21

4.64

4.66

3.84

3

Non availability of machine

Low yield

Problem in bund making

More broad leaf weeds

Rat problem

I

II

III

IV
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CONCLUSION

Zero and conventional tillage produced similar
grain yield. The problem of Phalaris minor was lesser
in zero tillage compared to conventional. Broad leaf
weeds were almost same in all the treatments. The
termite damage and incidence of powdery mildew was
reasonably low in zero compared to conventional tillage.
The Benefit Cost ratio was higher in zero tillage vjs-a-
vis conventional. Therefore, the farmers can adopt zero
tillage technology to enhance their profitability.
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The hill and mountain agriculture is unique in

respect of topography, climate, and production system'

The undulated topography, rugged terrain, harsh climate,

under irrigation and lack bf production and marketing

infrastructure have made the region poorest in terms of
production and productivity of the crops. Most of the hill
iu.*"r. have small and scattered land holdings, low

investment capacity and very little technical know and

uneconomic production system. The farmers in north-

western (NW) Himalayan region extensively follow the

agri-hortiJivestock production system.

Infrastructural facilities in hills are generally

poor. Farmers in low -hills have better access to various

infrastructural facilities as compared to the farmers in and

above mid- hills. Though the agriculture is the most

important source of employment and accounts for more

than 75 per cent of the total work force, its share in the

household income is only about 25 per cent' Women in

hills are over burdened with w.ork load.

Thought a lot ofagricultural technology has been

generated for hills, it has not reached to the farmers and

Adoption Trends of Improved Agricultural Technology in
the Villages of Uttaranchal

Nirmal Chandra and K.K. Bishtr

ABSTRACT

A study was undertaken in five groups of villages adopted during different phases of Transfer of

technology (TOT) prograrnme in last l5 years, to determine the current status of improved agricultural

technologies and to identify the thrust areas to achieve a higher degree of sustainability in respect of their

adoptionl Improved seeds and improved agricultural equipment, respectively, were found to be the most and

the least still in use technologies. Over the 15 years the area under HW decreased from about 70 per cent to

20 per cent. It was found thatln the sampled population there were 2.4 per cent innovators, 12.0 per cent early

adopters, 37.6 per cent early majority, 15.2 per cent late majority, l6'8 per cent laggards and l6 per cent non-

udopt.rr. Social participation, innovativeness, attitude and knowledge wore found to be the chief contributing

factors in adoption.

subsistence farming is still the norm for them.

Among the many factors, contributing to the

growth in agricultural productivity, technology is the most

important. The rate of adoption of a new technology is

subject to its profitability and the degree of nsk and

uncertainty associated with it, and it highly influenced by

the capital requirement, agricultural policies, and the

psycho-socio-economic characteristics of farmers'

Vivekand Parvatitya Krishi Anusandhan

Sansthan (VPKAS) being the pioneer institute in hill
agricultural research, has been playing a great role in

developing improved agricultural technologies like better

(high yielding, input responsive and biotic/ablotic stress

resistant/to learnt) crop varieties and associated packages

of practices, remunerative cropping systems and soil and

water management practices, remunerative cropping

system and soil and water management practices' These

improved technologies are being demonstrated at farmers'

field for a long time under Transfer of Technology (ToT)

progranrme and it was expenenced that the farmers show

maximum responsiveness towards adoption of high

rSocial Science Section, Vivekanand Parvatitya Krishi Anusandhan Sansthan, Almora, Uttaranchal 263 601'
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yielding varieties. However, it was observed that the
farmers of the villages adopted under ToT program
gradually revert to the traditional local cultivars and the
proportion of improved varieties dwindles with the
passage of time.

A study was undertaken in the villages adopted
during last 15 years under ToT programme to determine
(l) farm-level impact of introduced technologies, (2)
identifying and analysing the psycho-socio-economic
characteristics that influence adoption, including the
acceptance of technology, adoption rates, performance,
and constraints in adoption. An understanding of how
individual characteristics tend to influence adoption
decisions could improve the effectiveness of technology
in enhancing growth in productivity.

METHODOLOY

. The study involved two main categories of
farmers from Almora in Uttaranchal. The first group
consisted of farmers from the villages adopted under
Transfer of Technology progam during last fifteen years.
The second group consisted of the farmers from non-
adopted area where no extensioir efforts had been made
in the past by the Institute. This served as the control
group. Twenty five farmers from each adopted group of
villages and 25 farmers from non-adopted group village
were randomly selected. The selected farmers were
interviewed and their responses were recorded with the
help of pre-structured interview schedule.

Adoption rate was measured by the percentage of
farmers using the technology on a continuing basis and
degree of adoption was measured by the proportion of
land under the improved crop variety. If the estimated
coefficient of a particular variable is positive, it means
that higher values of that variable result in a higher
probability of adoption. A lower value implies a lower
probability of adoption. Intensity of adoption was
measured by the amount of modern inputs used per unit
area. The data was analysed using a multiple liner
regression model.

Responses matrices were prepared and percent
share of each response was calculated to determine (l)
the mosVleast used improved technologies still in use, (2)
the distribution of farmers in different categories of
adopters, and (3) the major constraints in adoption of
improved technology.

Time elapsed was calculated as the difference
between the year of study (2003) and the mid-point of
the interval during which the ToT programme was

undertaken at the village. Microsoft Excel,program was
used to draw the trend curve between time elapsed and
percent area under HYV, which was calculated as
follows:

Total area currently under HyV
o/o Zraz, under :
HYV

x 100
total land holding

where the areas, both in numerator and denominator, refer
to those belonging to the interviewed farmers.

Multiple regression analysis was used to examine
the relationship between the study phenomenon (y)and
explanatory variables (xs).

RJSULTS AND DISCUSSION

The data in Table I show that the area under
HYV declines with the passage of time since adoptron.
A visual representation of it is presented in Figure 1. The
figure shows that the rate of decline is rapid during earlier
years and stabilizes after 12 years since adoption. This
indicates that the farmers, who stick to the practice of
using improved seed for more than a decade, are highly
likely to continue with the practice. It is this group of the
farmers that need identification and intensification of
extension efforts in order to increase the area under high
yielding varieties.

Table 2 presents the percentage of farmers falling
in different categories of adopters of improved
technology,. The table shows that the least number of
farmers (2.4%) were innovators. About 12 per cent fall
in the category of 'early adopters' whereas the maximum
number of the farmers (37.6%) fall in the category of
early majority (termed as'coat-tailors') by Sevier and Lee,
(2003) , who perfer to wait and see the improved
technology and about 15 per cent of the farmers take
relatively long time to decide about adoption of
technology and can be categorized as late majority. This
suggests that we ought to conQentrate on early adopters
and extend as many improved technologies as feasible in
order to shorten the gestation period for 'coat tailors,and
'slow adopters.' A visual representation of it is presented
in Figure. 2.

Table 3 presents the two most/least used
improved agricultural practices that are still in use. The
most in-use technology is the use of improved varieties.
This unconsistent with the informal observation stated
earlier. The reason behind the popularity of improved
varieties still in use is that once a farmer becomes
convinced about the merit(s) of a variety and possesses
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Table I Status of adoption of improved varieties in adopted villages
(N=125)

S.

No.
Vilage
group

Year of
adoption

Total
area*
(ha)

o/o of
farmers

using
improved
varieties

Awerelcss Area
ebout EYV under

EYV*
(he)

,/o

area
under
HYV

1.

2.

3.

4.

5.

6.

Mahat Gaon

Babur khola

Matela

Khunt

Sakar

Oveall

Raun-Dal
(Control)

1986-89

I 989-93

1993-95

1995-98

1998-01

10.I

10.8

9.3

9.4

9.6

49.2

l8

20.00

24.00

36.00

64.00

60.00

40.00

4.00

All
AII

All
Alt

All
lUJ,/.

3T/.

20.00

22.20

37.50

71 .50

68.80

43.10%

0.20

* - Area belonging to the interviewed farmers

Table 2. Farmers in different categories of adopters
(N:125)

Category Number o/o

farmer

40

!35
8soo
Eac

E,O3is
E

Ero
o&5

0

Innovators

Early adopters

Early majority (Coat-tailors)

late majority (slow adopters)

Laggards (Do it because it is there)

Non-adopters

At [.-qlodt, Leggardr

-Tins -.
F'ig. 2 Adopters cat€orfo:s b dopted eres

a positive attitude, he *rll rnainrrin tbe seed for next season.

The second most imrse factrce ls tb use of fertilizer. This
may be ascribed to the hcr that the farmers are slowly
diversifuing agriculure md fr.,r'bar-e started growing crops
which were not there earlier and these crops require
fertilizer application m order to becsne remunerative. The
least used technologies are the use of weedicides and
improved agricultural equrpment. The least used
technologies are the usc of s-erdicides and improved
agricultural equiprnent- Thc reasons for the less use of
weedicides are (l) prerarling *'eed irrcidence during rabi,
(2) almost all the r*'eedicide bemg used in the inigated area,
which amount to abour l0 per cent of the total area under
agriculture in the regim" ilrd (3) use of weeds as fodder.

3

15

47

t9
2t

20

2.4

12.0

37.6

15.2

16.8

16.0

lnnovabo eq
F

I
Q'3c3
(u

et!
o(D(!
coo
q)
o-

6912
Tlme elapred (lnycarr)

80

70

60

50

40

30

20

10

0

l5

Fig. 2 Inlluence of time on degre of adoption
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Table 3 Two most/least improved technologies still in
use

(N=125)

Usage Technology Per cent
usage

Most used

Second-most used

Least used

Second-least used

Improved seed

Fertiizer

Improved agricultural
equipment

Weedicide

21.6

l6
3.2

4.8

The reason for improved agricultural equipment being the
least popular are (l) prevailing geo-agricultural conditions
in hills, which render their use as impractical or highly
ugeconomic, and (2) poor economic condition of farmers,
in general.

Analysis of variance technique was used to
determine the significance of difference among means of
different variables under study. Except for land holding,
age, education and income, village groups were
significantly different for all other variables.

Simple correlations of different variables with
hdoption'are presented in Table 4. The Table shows that
social participation, innovativeness and knowledge are the
contributing factors in adoption in all the cases where
attitude showed significant correlations for the sample
from current villages adoption. The variables up to the
degree of trend curve were included in the multiple
regression equation and gradually dropped out from the

Table 4. Correlation coeflicients of differnt variable
withrAdoption'

Villages Currently
adopted in adopted

past villages

land holding

Age

Education

lncome

Social participation (SP)

SES

Innovativeness

Attitude

Knowledge

equation based on the level of statistical significant and
finally the relationship for the whole sample was arrived
at-

y 48.1839 + 11.6744x, -0.9788x,2 +0.3250x,

+2.6529x - 0.0547x2 + 0.1966 x4. R2 : 0.5204

Where, Y is adoption, x1 the social participation
x2 the innovativeness, x3 the attitude and x4 the
knowledge. All the coefficients were found to be highly
significant (at 0. lo/o level) except tbr (attitude) and
knowledge which were significant at 0.5% level.

Constraints

Among the constraints in adopting technology.
timely non- availability of improved seed was the most
corrrrnon response (62%) followed by lack of infbmation
regarding the latest development in respect of techrology
(37%) and low capacity to invest in expensive, though
profi table, technologies.

CONCLUSION

The study showed that the thrust areas for
extension to achieve large-scale and rapid resr.rlt are (l )

motivating the 'coat-tailors 'and 'slow adopters' through
focusing more on early adopters' (2) incorporating lltore
diversity in terms of technology to render more options
to choose from, (2) strengthening and broadening the long
time user base through continuous interaction, (3)
assuring timely availability of improved seeds. (4) u,ide
diffusion of new technologies, and (4) development of
low-cost technologies. There is a curvilinear relationship
between innovation and explanatory and the explanatory
variables appear in varying degrees (the highest exponent
associated with a variable) in the relationship.
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Since ancient times, India has been known to be
a rich repository of medicinal plants. India is one of the
largest producers, consumers and exporters of medicinal
plants in the world. The country is blessed with a wide
variety of climate and soil on which wide range of
medicinal plants can be grown. The indigenous system
of medicine has given an extra special place to food items
because of their unique medicinal properties. Food items
not only improve palatability but also perform a very
important task of curing many ailments/diseases. This is
made possible because of the anti-bacterial properties of
the food items.

This trend is becoming popular throughout the
developed world now as people strive to stay healthy in
the face ofchronic stress and pollution, and to treat illness
with medicine that work in concert with the body's own
defenses by avoiding side effects of modern medicine.
Though herbal plants and food items are studied from
Vedic period, these are still to be recognized for their
medicinal value. Keeping the above in view, the present
study was conducted with the specific objective to study

Use of Herbal Plants and Food ltems of Medicinal value
by the Rural Women

Amarjit Kaurl, R. Randhawa2 and Baljeet Singh3

ABSTRACT

The study was conducted purposively in two selected districts of Punjab vL., Gurdaspur and Ludhiana
related to the two agro climatic zones i.e. submountain undulating zone and cintral zone, respectively, with the
possibility of having different herbal plants and food items of medicinal value due to vaiied agro climatic
conditions. Two blocks from each selected district were randomly selected. Eight villages were selected randomly
from both the selected districts. A sample of 200 rural women above the age group of 25 years selected for the
investigation' Twenty seven herbal plants and thirty-one food items were identified from both districts by the
rural women. Rural women were aware of some of the uses of these plants and food items to cure different
ailments/diseases and they were used in pure or mixed and solid or liquid forms.

the pattem of use of identified herbal plants and food
items of medicinal value by the rural women.

METHODOLOGY
The study was conducted purposively selected in

two districts vr., Gurdaspur and Ludhiana i.e. related to
the two agro climatic zones i.e. sub-mountain undulating
zone and central zone, respectively, with the possibility
of having different herbal plants and lbod items of
medicinal value due to varied agro climatic conditions.
Out of all the blocks, two blocks were selected randomly
from each of the selected district. Out of all the villages
of a block, two villages from each of the seiected block
were randomly selected for study. So, eight viliages were
selected from both the districts for the purpose of study.
Twenty five households from each of the selected villages
were randomly selected. Thus, a total sample of 200 rural
women were selected for the investigation. An interview
schedule was developed to collect the data for the pattern
of use of identified twenty-seven herbalplants and thirty-
one food items of medicinal value with respect to purpose
i.e. pure or mixed and form of use i.e. solid or liquid.

I Ex-M.Sc. Student.
r Retd. Professor-cum-Head, Department of Extension Education.
3 Reserarch Fellow, Department of Entomology, Punjab Agriculture University, Ludhiana 14l 004.
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RESI]LTS AND DISCUSSION

Rural women identified twenty-seven herbal
plants namely Akk, Aswgandha, Arend, Amla, Arjuna,
Bahera, Harad, Neem, Dharek, Brahmi, Bhakha, Mukoh,
Babool, Beal, Dhudhi, Isabgol, Roadside itsit,
Kawargandhal, Motha, Marua, Pudina, Safed Musli, Tulsi
Bohar, Puthkanda, Patharchat and Thor from both
districts i.e. Gurdaspur and Ludhiana. The data in Table
I reveal that the use pattern ofdifferent herbal plants used
by rural women in pure or mixed and solid or liquid form.

The herbal plants namely Arjuna, Marua and Safecl Musli
were not identified by the rural women in district
Gurdaspur and other three namely Bohar, puthkanda and
Thor could not be identified in district Ludhiana. Amla,
Neem, Dherek, Babool, Isabgol, Kawargaandhal, puclina
and Tulsi were used by majority of the respondents from
both the districts whereas few of the respondents used
Beal, Aswagandha, Mukoh, Dhudhi, Motha, Safect musli,
Marua, Roadsideitsit and Bhakhra.

On the perusal of the data in Table 2 it is clear

Table 1. Distribution of the respondents according to the use pattern of identified herbal plants
(n varies for each source)

Gurdaspur District Ludhiana District

Actual use Form of use Actual Use Form of use\eme of
Plints

Purpose
of use

Part
used PFMFS

(F&P) (F&P) (F&P)
LPFMF

(F&P) (F&P) (r&P)
S

(F&P)
L

(F&P)

Stomach ache

lsu'egandha
l.{lsana) Heart problems

{rend
Swelling

Stomach ache

(n=75)
Fruits 65

(86.7)
(n=3)

Fruits - 3

(100)
(n=69)

Leaves 65
(e4.2)

Fruits - l g

(26.t)
(n=90)

Fruits 12

( t3.3)
Fruits - 68

(7s.6)
Fruits - 35

(38.e)

(n:59)
l5

(2s.4)
(n=7)

-7
(100)

(n=57)
17

(64.e)
_23

(40.4)
(n=90)

l6
( r7.8)

_72
(80.0)

25
(27.8)
(n=12)

t2
(100)

(n=42)
-28

(66.7)
-26

(6t.e)
(n=43)

-28
(6s. r )

-26
(60.s)

(n=75)
11

(2e.3)
62

(82.6)
2t

(28.0)

l5
(2s.4)

1-
(r00)

a1

(64.e)
t0 13

( 17.5) (22.8)

l6
(r7.8)

11- l:

(80.0)
25

(27.8)

-t2
(i00)

28
(66.7)

26
(6 r .9)

28
(65. I )

26
(60.5)

'LZ
(29.3)

62
(82.6)

-2t
( 28.0 )

65
(86.7)

3

(r0o)

65
(e4.2)

l8
(26.1)

t2
(r3 3)

35
(38.e)

68
(7s_.6)

Swelling

Hair wash

Constipation

Heart diseases

Cooling effect

Stomach problems

Cooling effect

Stomach problems

Hair care

Tooth ache

Skin diseases

Leaves &
fruits

(n=35)
Fruits

Fruits

25
(7 r .5)

25
(71.5)

25
(7r.5)

25
(7 r .s)

_ 15

( I 8.3)
66

(80.s)
722

(8.4) (2s.6)

25
(7 r.s)

25
(7 r.5)

(n=35)
Fruits - 25

(7r.5)
Fruit - 25

(71.5)
(n=82)

Leaves I 5

( 18.3)
Stems 66

(80.5)
Fruits - 28

(34. r )
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Gurdaspur District

Name of
Plants

Purpose
of use

Part
used

Actual use Form of use

PFMFSL
(F&P) (F&P) (F&P) (F&P)

Ludhiana District

Actual Use Form of use

PF
(F&P)

MFSL
(F&P) (F&P) (F&P)

Dharek
Mouth blisters

Blood Purification

Tooth ache

Brahmi
Nerve tonic

Hair wash

Bhakhra
PregnancY Problems

Indigestion

Mukoh
Joint Pain

Indigestion

Babool
Tooth Prblems

Jaundice

Bael
Health tonic

PimPles/acne

Isabgol
ConstiPation

Kawargandhal
Cold and coiugh

ConstiPation

Diabetes

Marua
Indigestion

Pudina
Gastric Problems

Cooling effect

Safed Musli
PhYsical weakness

Tulsi
Weakness

(n=60)
l5

(25.0)
30

(50.0)
45

(75.0)
(n=26)

_ 13

(50.0)
-19

(73.07)
(n=28)

-28
_ (':o)

(n=20)
-16

((80.0)
-5

(2s.0)

(n=43)
- 15

(2s.0)
-30

(50.0)

45
(7s.0)

(n=23)
- t3

(s0.0)
19 l0

(73.07)

28
(r o0)

Stems

Leaves

Stems

Leaves

Leaves

Fruits

Fruits

Fruits

Fruits

Stems

Flowers

Fruits

Roots

Stems

Leaves

Leaves

Leavs

(n=79)
75

(e4. r 3)
20

(2s.32)
(n=18)

(n=92)
92

(r0o)
(n=60)

20
(33.3)

8

( r 3.3)

15

(83 .3)
4

(22.2)

11

(36.66)
22

(36.66)

Leaves

(n=99)
Leaves 20 79

(20.4) (80.6)

Leaves ' 96
(e7.e)

Roots

(n=75)

Leaves ' 25

& fruits (33.3)

13 86

(r 3.3) (87.7)

-96
(97.9)

25

(33.3)

t6
(80.0)

5

(25.0)

75

(e4. r 3)
9

(l 1.4)

58
(63.4)

1l
( 1 3.e)

l5
(8 3.3)

4
(22.2)

34
(36.e6)

42
(70.0)

22
(36.66)

8

(13.3)

t2
(27.e0)

14

(3 2.55 )
26

(60.46)

t2
(21.90)

-14
(32.s5)

26
(60.46)

- l8
(78.26)

(43.47)

8-
(36.4)

l9 19 -

(86.4)

6-
(33.3)

t2
(66.7)

40
( 88.e)

- 16

(35.s)

-12

- 
,,:0,

55 38.
(59. I 4) (40.86)

- 38

(se.4)
-28

(43.7)
-8

( r2 s)

25

(r00)

12 82

(12.6) (86.3)
-89

(e3.68)

- l0
(r00)

l0

(n:22)
8

(36 4)

(n:18)
6

(33 3)

(n=45)
40

(88.e)
l6

(3s.5)
(n-J2)

(n:93)
93

(r00)
(nd4)

l8
(78.26)

(43.47)

tsi.al

12
(66.7)

8

( r2.s)
(n-25)

(n=95)
8

(8 42)

(n=10)

(nd5)

38
(5e.4)

28
(43_.7)

25
(r 00)

86
e0.5)

89
(e3.68)

t0
(r00)

l9
(2e.2)

1

( r0.77)
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Gurdaspur District Ludhiana District

Actual use Form of use Actual Use

SLPFMF
(F&P) (F&P) (F&P) (F&P)

Form of use

PF MF
(F&P) (F&P)

SL
(F&P) (F&P)

Cold and cough

Fever

Bohar
Skin problems

Puthkanda
Cold and cough

Patharchat
Skin problems

Thor
Skin problems

Leaves
& fruits
Leaves &
fruits

Leaves

Fruits

Leaves

Leaves

(n=19)
l9

(r00)
(n=24)

(n=42\
42

(100)
(n:37)

37
(100)

58
(77.3)

60
(80.0)

24
(r 00)

58
(77.3)

l5
(20.0)

l9
(100)

24
(r00)

42
(100)

37
(r00)

45
(60.0)

(n=29)
29

(r00)

24 24
(36.e) (36.e)
26-26

(40.0) (40.0)

29
(r00)

\lultiple response; F-Frequency, P-Percentage, PF-Pure form, MF-Mixed form, S-Solid and L-Liquid.

Table 2. Distribution of the respondents according to the use pattern of identified food item of medicinal
value

(n varies for each source)

Gurdaspur District Ludhiana District

Actual use Form of use Actual Use Form of use

PFMFSL
(F&P) (F&P) (F&P) (F&P)

\ame of
Plants MFSL

(F&P) (r&P) (F&P) (F&P)

Cold and cough

Diarrhoea

Indigestion

Cold

Extra energy

Cholera

Diarrhoea & dysentery

Stomach ache

(n=52)
l0

(te._23)

l7
(re.r)

35
(67.30)

20
(38.46)

50
(e6. r 5)

35
(46.7)

70
(e3.3)

t2
( r 3.s)

8

(8.e8)
68

(76.4)

50
(e6. r 5)

35
(46.7)

70
(e3.3)

t2
(r 3.5)

8

(8.e8)
65

(73.0)

45
(86.s3)

20
(38.46)

20
(23.5)

(n=42)

(n=79)

(n=84)

20
(23.8)

40
(88.e)

25
(55.6)

42
(e3.3)

45
(s6.e6)

70
(88.6)

30
(35.7)

44
(52.4)

55
(6s.48)

42
(e3.3)

45
(s6.e6)

70
(88.6)

60
(71 .43)

40
(88.e)

25
(55 6)

30
(3s.7)

44
(s2.4)

I5
( r7.86)

Part
used

Name of
Plants

Purpose
of use

Purpose
of use

Sundh

Aswain
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Name of
Plants

Purpose
of use

Gurdaspur District Ludhiana District

Actual use Form of use Actual Use Form of use

PF MF
(F&P) (F&P)

PF
(F&P)

MFSL
(F&P) (F&P) (F&P)

SL
(F&P) (F&P)

z\lsi

Saunf

Dalchini

Elaychi

Chasku

Long

Jamun Seed

Mullathi

Hing

Kesar

Indigestion

Cooling effect

Mouth freshener

Tooth ache

Cold

Indigestion

Mouth freshener

Blood purification

Strengthening

Obesity

Skin infection

Cold

Tooth ache

Diabetes

cough

Hair wash

Stomach problems

Indigestion

Asthma

Cough and cold

Tooth ache

Indigestion

Zeera

(n:86)
68

(7e.1)
72

(83.7)
60

(69.77)
(n=22)

20
(e0 e)

(n=42)

22
(s2.4)
(nd4)

(nd7)

(n=71)
t2

( 1 5.6)
62

(80.s)
(n=12)

(n=28)
28

(r00)
2

(7.14)
(n=48)

(n:12)

l8
(56 5)

5

(22.'t)

32
(76_.2)

t2
(ls 6)

8
(38. l )

34
(85 0)

28
(80.0)

2t
(60.0)

t0
(4r.7)

t6
(66.7)

23
(30.7)

t0
(r00)

l8
(20.e)

68
(79,t)

72

(83.7)
78

(e1.8)

20
(e0 e)

5

(22.7)

32
(76_2)

22
(s2.4)

55 55
(85.e) (8s.9)
50 50

(78.1) (78.r)

t6 16

(23.88) (23.88)
65 65

(97.01) (e7.0r)

_ '":ul

45

(54.e)
62

(7s.6)
75

(9 r .46)

I5
(7t.4)

-8
(38. I )

-34
( 85.0)

25

(62.s)

28
(80.0)

1l

(60.0)

l0
(41.7)

t6
(66.7)

-23
(30.7)

60
(80.0)

l0
(100)

34
(e7. r )

-2
(5 7)

45

(75.0)
48

(80.0)

_12
(80.0)

-lo
(66.7)

32
(84.2)

35
(92.1)

(o:82)
45

(54.e)
62

(7s.6)
70

(85.4)
(n:21)

l5
(7 t_.4)

(n:40)

25
(62.s)
(n=35)

(n{5)

60
(80.0)
(n{0)

5
(6.0e)

-62
(80.5)

t2 t2
(r00) (r00)

-28
(, 

:0)

40 40
(83.3) (83.3)
42 42

(87 s) (87.5)

10

(83.3)
8

(66.7)
(n=32)

826
(25.0) (8r.2s)
30 30

(e3.s) (e3.75)

(n:35)
'34

(97. r )
1'

(7.t4) (5.7)
(n=60)

45
(75.0)

48
(80.0)

(n= I 5)
l0 - t2

(83.3) (80.0)

8 - l0
(66.7) (66.7)

(n:38)
32

(84.2)
35

(e2. r )
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Gurdaspur District Ludhiana District

Actual Use Form ol use
\ame of
Plants

Purpose
of use

Actual use Form of use

PFMFSL
(F&P) (F&P) (F&P) (F&P)

PFMFSI,
(F&P) (F&P) (F&P) (F&P)

Dhania

Keli mirch

Cooling effect

Joint pain

Tooth ache

Indigestion

Tooth ache

Stomach ache

Ear problem

Toothache

Vomiting

Cold and cough

Skin diseases

Indigestion

Skin diseases

Gum problems

Internal injury

Pimples/acne

Dandruff

Cholera

Indigestion

Diabetes

Skin diseases

Back ache

Indigestion

-30
(e3.7s)

(n=23)
-23

(100)
(n=62)

60
(e6.77)

-45
(72.6)

-30
(e3.75)

(n:32)
8 15

(34.8) (6s.22)
(n=58)

60-56
(e6.77) (e6.6)

45
(72.6)

(n=60)
50-45

(7 t .4) (7s.0)
66

(e4.28)
(n:13)

-7
(46.7)

-10
(66.7')

-54
(33.3) (30.8)

(n=60)
-12

(23.07)
-4240

(80.77) (66.7)
50

(e6. r )

22 t4
(s7.8e) (36.8)

32
(l 00)

8

(2r 05)

32
(r00)

- 5(r

(e6.6)
54 54

(93.r) (93.1)
(n=70)

50
(71-.4)

(n=15)

5

(n=52)

l3
(25 0)

(n=s3)

(22.6)

rzi st
(n=92)

35

(38.04)

(42.4)

66
(e4.28)

7

(46.7)
l0

(66.7)

(33.3)

t2
(23.07)

29
(ss.77)

50
(e6. r )

52
(e8. l )

12

40

39

l2
( r 3.04)

89
(96.74)

(nd5)

<ai zt
(n=89)

45
(s0.6)

iz
( r3.48)

(n= I 2)
5

(4t.67)
l0

(83.3)
(n=_19)

5

(3 8.4 )

t2
02.3)

4
(30.8 )

25

(4t.7)
40

(66_7)

60
(e2.3)

25
(38.s)

45

45
(50.6)

AL

(47.19)
l8

(20.2)
80

( 89.89)

5

(4t.67)
l0

(83.3 )

(n=15)
6-

(40.0)
t4

(e3.3 )
(n:36)

-32
(88.e)

t1

(6r.r)

-45
( 7s.0)

58 5E

(e6.7) (e6.7)

5-
(38.4)

t2
(e2_3)

25
(41-.7)

48 48
(80.0) (80.0)

60
(e2.3)

25
(38.s)

45
(6e 2)

-52
(e8. r )

-12
(22.6)

-40
(75.5)

_35
(38.04)

-39
(42.4)

_12
( r3.04)

-89
(e6.74)

-6
(40.0)

-14
(e3.3 )

32
(88.e)

1a

(6r.l)

30
(33.7r)

t8
(20.2)

80
(8e.8e)

55
(26.3) (26.3)

19 19

(r00) (l 00)

Uegh

P.vej

:laldi

\ imbu

Karela

\l etha



80 INDIAN JOURNAL OF EXTENSION EDUCATION

Name of
Plants

Gurdaspur District Ludhiana District

Actual use Form of use Actual Use Form of use

Purpose
of use PFMFS

(F&P) (F&P) (F&P)
LPFMFSL

(F&P) (F&P) (F&P) (F&P) (F&P)

Anar

Soye

Til

Triphla

Gurmar

Tumma

Munacca

Increase HB

Menopause problems

Extra energy

Constipation

Diabetes

Stomach problems

Heart problems

(n=54)
54

(r00)
(n=l l)

-il
(100)

(n:80)
-80

(r00)
(n=18)

8-
(r 00)
(n=5)

-5
(r00)

(n=66)
54 66 0-

(100) (r00)
(n:17)

l7
(r 00)

(n:85)
-2164

(24.7) (7 s.2e)
(n:12)

-12
(100)

20 66
(30.3) ( r0o)

t7
(r00)

85

(r00)

t2
(r00)

42
(r00)

7

(r00)

(n=15)
5

(1 00)

ll
(r00)

80
(r00)

8

(l 00)

5

(100)

5

(r 00)

(n=42\
-42

(r 00)
(n=7)

7-
(r00)

I

that thirty-one food items of medicinal value namely
Adrak, Sundh, Ajwain, Saunf, Dalchini, Elaychi, Alsi,
Chasku, Long, Jamun seed, Muillathi, Hing, Kesar,
Zeera, Dhania, Kali mirch, Magh, Pyaj, Lasun, Haldi,
Imli, Nimbu, Karela, Metha, Anar, Soye, Til, Triphla,
Gurmar, Tumba and Munacca were identified by the

respondents from both the selected districts.

The respondents identified equal number of food
items and they use for medicinal purpose in their day-to-
day life. However, a variation was observed with
reference to two food items. The respondents of district
Gurdaspur and Ludhiana did not identify the food items

namely Tumba and Gurmar respectively. Nimbu, Ajwain,
Saunf, Til, Long Adrak, Kali mirch, Magh, Lasun, Haldi
and Sundh were frequently used by rural women in both
the selected districts. They were aware about some of
the purposes of use of these food items to cure different
ailments/diseases. Mundcca, Triphla, Soye, Kesar, Jamun

seed, Pyaj and Karala were being used by the small
number of the respondents.

CONCLUSION

Twenty-seven herbal plants and thirty-one food
items were identified from both districts i.e. Gurdaspur

and Ludhiana. In the sampled district, 24 herbal plants

and 30 food items were identified by the rural women.

However, a variation of three herbal plants namely
Arjuna, Marua and Safeda musli and one food item i.e.

Tumba were not identified by the rural women in district
Gurdaspur and three other herbal plants namely Bohar,
Puthkanda and Thor and one food item i.e. Gurmar had
from district Ludhiana. Majority of the rural women were

frequently used some of the herbal plants and food items

of medicinal value both in the selected districts i.e.
Pudina,Iasbgol, Amla, Neem, Babool, Aikk, Tulsi, Nimbu,

Ajwain, Saunf, Til, Long and Sundh. They were aware

about some of the purposes of use of these herbal plants

and food items to cure different ailments/diseases.
Aswagandha, Beal, Mukoh, Munacca, Triphla, Soye,

Kesar, Jamun seed, Pyaj and Karela were being used by
the few number of the respondents.
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As per survey conducted by National Foundation
of Women Business Owners, USA and United Nations
women owned businesses in advanced countries are more
than 25 per cent of all businesses whereas in Asia, Africa,
Eastern Europe and Latin America, women owned
enterprises are growing rapidly. Thus, change is bearing
a woman's face in both developed as well as developing
economics. Economic globalization has encouraged the
expansion of female business ownership.

Women entrepreneurship needs to be studied
separately as it is well recognized now that it is an
untapped source of economic growth. Women
entrepreneurs create new jobs for themselves and others.
Also by beiqg different they provide society with different
solutions to exploitation of entrepreneurial opportunities,
management, organization and business problems. A
number of authors in the area of entrepreneurship theory
have argued that there is need to feminize the research on

An Analysis of Entrepreneurship Development
Process Among Women

Rashmi Singhr

ABSTRACT

Women Entrepreneurship Development has emerged as an effective method of empowering our fifty
percent of population especially the rural women. But not much is known about the total process as research
studies are limited and those which focus on all the associated factors are non-existent. The present study was
conducted on women entrepreneurs based in National Capital Region of Delhi. It focused on the process of
enterprise launching; the factors associated with the launch itself, the reasons for opting for self-enterprise in
lieu of safety and security of a government or public sector job etc. It was found that the idea for enterprise
came from EDP promotional activities for Low Profit Earners whereas it was their own desire and motivation
in case of High Profit Earners. Women from poorer segments of society got motivated to pursue entrepreneurship
for availing incentives and lucrative offers from entrepreneurship programmes of EDP organisations or
goverunent schemes. For majority of the entrepreneurs it was their own idea, which propelled them to take up
entrepreneurship. The largest number 45.6 per cent of the respondents decided on the basis of the market demand
for a particular product in their area ofoperation.

entrepreneurship since much is not known about the ways
women contribute to entrepreneurship and problems they
face.

Women entrepreneurship is both about women's
position in society and the role of entrepreneurship in the
same society. Women face family responsibilities and are
placed in particular social-situational circumstances
which may act as barriers to her entrepreneurial role.
Thus, both the factors affecting gender as well as the
factors affecting entrepreneurship in society need to be
studied to understand the whole process of
entrepreneurship development among women,

, Two major dimensions of entrepreneurship are

the person (the entrepreneur) and the society in which the
person operates. The understanding of first helps in
designing strategies of identifying, stimulating and
reinforcing the inner psychological mainsprings of
entrepreneurial behaviour. And the understanding of the

I Senior Scientist, Division of Agricultural Extension, Indian Agricultural Research Institute, New Delhi- 110012.
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second is useful in designing programmes which develop
relevant entrepreneurship contributing to social
development.

The present study aimed at the finding out the
profile, entrepreneurial traits and performance of women
entrepreneurs. It also identified sociological and
psychological factors promoting and inhibiting
entrepreneurship among women.

METIIODOLOGY

ln order to investigate into the above-mentioned
aspects of entrepreneurship development process, the
research design followed in the investigation was 'Ex-post
facto'. The study was conducted in the National Capital
Region of Delhi including Gurgaon (Haryana) and
NOIDA (Uttar Pradesh). The area is endowed with good
infrastructure for manufacturing, servicing arld marketing
along with sorne functioning entrepreneurship parks.
Consortium of Women Entrepreneurs of India (CWED,
FICCI Ladies Organisation (FLO), World Assembly of
Small and Medium Enterprises (WASME), Federation of
Women Entrepreneurs of India (FIWE), Rural
Development and Self Employment Training Institute
(Rudset-I) and Bhartiya Yuva Shakti Trust (BYST) were
contacted to prepare a list of women headed enterprises
operating in the region. A sample size of 206 women
entrepreneurs formed the respondents.

Women headed/managed enterprises constituted
units of investigation and women entrepreneurs were the
respondents. The women entrepreneurs' experiences,
their socio-economic and entrepreneurial antecedents
yielded necessary data for the exploration. The data were
collected through personal interviews. Appropriate
standardized instruments were used to collect relevant
data like Thematic Apperception Test (Mehta 1994),
Personal Entrepreneurial Competence (PEC) instrument
of ICECD, (1988), Muthayya (1971) and Empowerment
Scale (Mehta, 1998). For measuring Entrepreneurial
Performance, a scale was developed using The following
dimensions: l. Earning Profit (P); 2. Expanding
Enterprise, growth, diversification or refinement of
the products/services (G); 3. Increased Decision Making
share (D.M.) ; 4. Autonomy Enhancement (A.8.) and 5.

Importance granted to woman entrepreneur and her
abilities by significant ones in her social space (R.M.).

The five point rating scale was constructed by
framing 3 statements for each of the five performance
indicators. Care was taken while framing the statements
that they should adequately reflect the performance

EXTENSION EDUCATION

indicator unambiguously. The five indicators of the
performance do not seem making uniform contribution to
entrepreneurial performance. Hence their relative
strength or weightage for making contributron to
entrepreneurial performance was sought from judges from
the discipline. The ranks assigned by them were averaged
which determined the relative strengths of each indicator.
The obtained scores from respondents were multiplied by
the judges rating which gave the final score obtained by
respondent for particular indicators of entrepreneurial
performance.

E.P. = (Px W,) + (Gx Wr_ + (D.M. x Wr) + (A.E. x
Wo)+(R.M.xWr)

where EP denoted Entrepreneurial Performance; P, Profit
score of a respondent; G, Growth score; D.M., decision
making score; A.E., Autonomy Enhancement score and
R.M., role model score; where as W,, W, W, Wo and
W, denoted respective average weightages given by
judges.

The data collected were scored, tabuiated and
categorized. These were subject to appropriate methods
of analyses, viz, empirical, content and logical as per the
objectives of the study. Statistical tools like median,
range, quartiles, quartile deviation paired t - test and
correlation etc. were used to comprehend and interpret the
data in a meaningful way.

RESULTSAND DISCUSSION

Profile of a Woman Entrepreneur

Women entrepreneurs were categorized as low
profit eamers (LPE) and high profit earners (HPE) on the
basis of their earnings from their enterprises. 105

respondents were found to be earning low comparatively
in the range of Rs. 2000-Rs.7000 per month. Another 101

respondents were high profit earners with monthly
eamings in the range of Rs.8000-Rs. 80,000. Majority of
women entrepreneurs (69.9%) were found to be middle
aged, 31-50 years of chronological age. Further, high
profit earners were slightly older as compared to low
profit earners. A large majority of women entrepreneurs
(65.5%) were married,26.7 per cent of total respondents
were either divorcees or widows and only 7.8 percent
unmarried girls had established their own units. Women
entrepreneurs in general were educated, 51.9 per cent
being graduates/post graduates and over 40 per cent
school certificate holders. Only 6.8 per cent were school
dropouts. More HPE members were found to be
graduates than LPE members. Women entrepreneurs
either acquired knowledge through informal training
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within their family, neighbourhood or among relatives, or
enrolled for formal training courses to upgrade their skills
and knowledge. Some of them also worked as
apprentices in a similar enterprise and got hands-on-the-
job training. Majority (70.9%) underwent formal training
while 29.1 per cent acquired skills informally. More than
half of the respondents (55.8%) underwent pre enterprise
training course whereas 24.3 per cent underwent on-the-
job-training. Most common family type of women
entrepreneurs was nuclear and family size was small
comprising of upto four members. Low profit earners
were from medium sized families whereas high profit
earners had small families. Women entrepreneurs came
from service or agricultural family backgrounds. Low
profit eamers were from agriculture background whereas
high profit earners' family background was that of
secondary occupations like service or business. 72.3 per
cent women entrepreneurs selected their enterprises

. independent of the occupations of their birth or marital
families. The LPE members moved away from the
businesses pursued by their families as compared to high
profit earners who took up similar enterprises as their

family was pursuing. As existing businesses of LpE
families were giving low returns, they moved away from
those and selected new enterprises of their own. Most
women entrepreneurs (73.3%) belonged to upper castes
and only 2l pet cent were from lower castes. Women
enhepreneurs were distributed almost evenly among the
four quartiles of socio-economic-status scores with range
from 6 to l7l. Low profit earners were found slightly
lower on scale as compared to high profit earners who
scored high on SES scales.

Entrepreneurial traits

Women entrepreneurs were scored on
Entrepreneurial Competence Scale whereby thirteen
entrepreneurial traits were studied. Entrepreneurial traits
like initiative, opportunity seeking, self-confidence,
persuasion ability, assertiveness, influence, persistence,
information seeking, concern for high quality (quality
consiousness), commitment, sense of efficacy, systematic
planning and problem solving form the scale. The
respondents were found to possess good entrepreneurial
competence in general.

Table 1. Profile of women entrepreneur

(N= 206)

LPE HPE Total

Freq. o//o Freq. o//o Freq. o//o

Age (years)

l. Upto 30 (young)
2. 3l-50 (middle aged)
3. 5l and above (elderly)

Mean age in years

Marital Status

l. Married
2: Unmarried
3. Widow
4. Divorcee/Separated

Educational Status

1. Can read & write
2. Primary
3. X pass

4. XII pass

5. Graduate
6. Postgraduate

34
65

6

34.55

32.4
61.9

5.7

l3
79

9

38.48

47
144
l5

22.8
69.9

7.3

12.9
18.2

8.9

7l
7

5

l8

64
9

4

28

4

3

l0
37
38

l3

60.95
8.6
3.8

26.7

3.8
2.9
9.5

35.2
3,6.2

12.4

4
3

8

39
41

l5

70.3
6.93
4.95

17.82

3.96
2.97
7.9

29.7
40.6
14.9

65.5
7.8

4.4
22.3

3.9

2.9

8.1

32.5

38.3

13.6

r35
l6
9

46

8

6

l8
67
79
28
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Training Received

l. Informal training onlY

2. Formal Training
a) Pre enterPrise

b) On the job
c) Pre enterprise as

well as on the job
training received

Family Type

l. Nuclear
2. Joint

Family Size

1. Small
(Upto 4 members)

2. Medium
(5-6 members)

3. Large
(>6 members)

Occupations

1. Service only
2. Business onlY

3. Agriculture onlY

4. Labourer only
5. Service major
6. Business major
7. Agriculture major

t8
87

6l
l8

8

8l
24

42

45

l8

t7.l
82.9
58. I
t7.l
7.7

'77.1

22.9

40.0

42.9

t7.l

7

9

37
15

22
3

t2

9

4
92

82
9

9
5

l.
2.

3.

1.

2.

3.

4.

Occupation Related to

Family (born)
Family (manied)
Not related to either

Caste

Upper caste'

Backward caste

SC/ST
Minority communitY

Social ParticiPation
(No. of Organization)

l. Only one

2. Two
3. More than two

l. As member

2. As activist
3. As offrce bearer

Total

100

3

2

105

8

6

105
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41.6
58.4
24.7
t2.9
10.9

80
2l

5l

39

1l

79.2
20.8

50.5

38.6

10.9

42
59

35

13

ll

60
146
96
31

l9

29.1

70.9
46.6
15.1

9.2

l6l
45

78.2
2t.8

93

84

29

40.8

6.7
8.6

35.2
14.3

20.9
2.9

I1.4

8.6
3.8

87.6

78.1
8.6
8.6
4.8

95.2

2.9

1.9

100.0
7.6
4.8

100.0

18.8

16.8

4.9
0.9

43.5

2.9
I1.9

23.8
19.8

56.4

68.3
10.9

13.9

6.9

90. I
6.93

2.97

100.0
5.9
5.9

100.0

l9l
l0

5

12.6

12.6

20.4
7.8

32.0
2.9

r 1.6

16.0

tt.1
72.3

73.3
9.7

tt.2
5.8

92.1

4.9

2.4

100.0
6.8
5.3

100.0

19

l7
5

I
44

J

t2

24
20
57

69

1l
t4

7

9l
7

3

l0l
6
6

101

26
26
42
t6
66

6

24

33

24
149

151

20
23
t2

206
t4
ll

206
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Table 2. Quartile distribution of respondents as per entrepreneurial competence scores

LPE HPE Total
Quartile Score

Freq. o//o Freq. o//o Freq. o//o

I
II

m
ry

Upto 221

222 to 241

242 to 251

252 to 277

Total

34

29

22

20

105

32.4

27.6

20.9

100.0

100.0

20

3l
27

101

101

19.8

30.7

26.7

100.0

100.0

54

60

49

2036

206

26.2

29.1

23.8

100.0

100.0

htrinsic difference was found between low profit
eamers and high profit earners in this aspect. Of all the
thirteen traits, high profit earners lagged behind low profit
'earners in terms of persistence, concern for quality and
commitment. lnitiative, sense of efficacy and systematic
planning were found to be much below in both the groups.

In terms of seven traits out of thirteen, low profit
eamers lagged behind high profit earners. These traits
were initiative, sensing of opportunities, information
seeking, problem solving, self-confidence, assertiveness,.
persuasion ability and influence.

Entrepreneurial performance

Mean entrepreneurial performance of all the
respondents was found to be 193.1 which were above the
obtainable mean value of 144 indicating that women,s
average entrepreneurial performance was towards the
high side. As far as earning profit dimension of
performance was concerned, most women entrepreneur,s
profit earning performance was found to be very good.
HPE members were way ahead of LPE in this aspect.

A large member of women had fair performance
in terms of enterprise growth with scores ranging from24
to 37. The women usually improved their products or
services rather than expanding or volume increasing of
enterprises which they kept in abeyance till they
consolidate their existing business. In this dimension
also, HPE members were found superior than LpE
members who for obvious reasons of capital inadequacy
could not grow their enterprises.

More than half (5 L4%) women entrepreneurs
reported increased decision making responslbility being
bestowed on them in recognition of their success as
entrepreneurs. This social dimension was important from

the point of view of women who thought that their
credibility has increased after seeing their ability to earn.
Thus it also emerged as an important indicator of
entrepreneurial performance. HPE entrepreneurs scored
better in this aspect as well than LPE members.

Autonomy enhancement also occurred for most
women entqepreneurs who obtained fair to very good
scores on the scale. As a consequence ofsuccess oftheir
enterprise, their dependency level on others declined
considerably, though scope for more improvement in this
aspect was found for both LPE and HPE members.

As their enterprises started doing well, most
entrepreneurs were respected and others came to them for
advice. Younger ones started treating them as role models.
All women entrepreneurs were found to experience an
increase in their status and credibility. Negligible
relationship was found between entrepreneurial
performance and socio-psychological characteristics of
women entrepreneurs like socio-economic status,
aspiration, orientation to social values, entrepreneurial
competence, empowerrnent and need for achievement.
Low aspiration on part of low profit earners impact'ed
their entrepreneurial performance adversely.

Orientation to social values and entrepreneurial
performance were also found to be related only slightly.
Attachment to social value of econorric independence
was very strong and may have brought in a kind of satiety
where the women entrepreneurs stop thinking about
growth and diversification of their enterprises. As soon
as they start earning profit and have money, low profit
earners were found to think less about increased
recognition and status. This was found to be more
pronounced in case of high profit eamers as compared to
low profit earners.

85
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Table 3. Socio-psychological variables (factors) and entrepreneurial performance of the

respondents - relational analysis

No. Socio-psychological factors
Entrepreneurial performance Total response

on

LPE
(r value)

HPE
(r value)

l.

2.

J.

4.

5.

6.

Socio-economic status

Aspiration

Orientation to social values

a) Bread earning restrictions'

b) Interaction restrictions

c) Economic independence

d) Empowerment

Entrepreneurial Competence

a) Initiative

b) Seeks opportunity

c) Persistence

d) Information seeking

e) Quality concern

f) Commitment

g) Sense of efhcacy

h) Systematic planning

i) Problem solving

j) Self confidence

k) Assertiveness

l) Persuasion

m) Influence

n) Entrepreneurial competence

a) Autonomy vs dependence

b) Self esteem vs self depreciation

c) Repetitive vs reflective behaviour
d) Empowerment quotient

Need for achievement

-0. I 873

-0.011 l

-0.0734

-0.0012

-0.0197

0.0744

-0.0345

0.0071

0.0851

0.0010

-0.1629

-0.051 I

-0.0049

0.0320

0.1 165

0.0650

0.0404

0.0788

-0.0540

0.0485

0.0075
0.1454

-0.0618
-0.1 I 10

-0.0586

0.0372

0.0747

0.0477

0.0787

-0.1574

-0.0933

0.0990

0.0601

0.135 1

-0.0837

0.0705

0.0171

0.033 r

-0.0374

0.0224

0.0273

0.1404

0.167 t

0.0529

0.r157

0.0650
0.0413

0.03 88

0.0777

0.1028

-0.0s068

-0.00233

0.00711

-0.009829

0.04345

-0.01987

-0.0201

-0.03437

-0.02316

-0.01 1295

-0.06182

0.0053

0.0417

-0.00953

0.024515

0.08 155

-0.08329

-0.1t217

-0.0351 I

-0.08935

-0.0041569
-0.06587

-0.093698
-0.08398

0.1 0494 I
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Eight entrepreneurial traits out of thirteen,
namely, initiative, opportunity seeking, information
seeking, commitment, sense of efficacy, systematic
planning, influence and self confidence were found to be
missing from the consciousness of women entrepreneurs
as far as their contribution towards entrepreneurial
performance was concerned. There is need to make these
women aware of their importance through appropriate
training interventions. Training programs specially
designed to give importance to these aspects of
competence may be designed for women entrepreneurs as
their absence proves to be adversely affecting the overall
entrepreneurial performance.

Entrepreneurial performance and empowerment
were found to be inversely correlated, though of
negligible proportion as per the statistical standards. This
may be because as women are more autonomous than
'dependent, have higher self-esteem than self-depreciating
behaviour and possess more reflective thinking than
repetitive behaviour, they become less inclined to involve
other's help in achieving their objective.

Entrepreneurial performance was positively
correlated to motivational status of women entrepreneurs.
High motivational status of women entrepreneur resulted
into higher performance.

Nature and extent ofsocietal support

Government and non-governmental efforts in
supporting women entrepreneurship are worth
applauding. The support is of seven types, in the form of

finance or credit support, motivational training support,
skill based product training, provision of marketing
avenues, infrastructural support, mentorship guidance and
finally recognition in the form of awards. Finance support
is provided in terms of loans, subsidies, sales tax waiver
and special rates of interest on loans for women
entrepreneurs. Many schemes and special programmes
have been formulated but most women entrepreneurs
were unaware of all these. Though these kind of support
exist, most of the women entrepreneurs expressed
ignorance about them indicating that there is need to
publicize these measures more among the target groups.
For this media must also be involved for creating mass
awareness.

Problems faced by women entrepreneurs

The major problems which women entrepreneurs
faced were lack of resources, lack of awareness, dual
responsibility, poor family support, mobility constraint,
marketing woes, non-payment by clients and non-
availability of a guarantor. Besides these, the threat of
competition by local entrepreneurs and as a consequence
of the liberalization of economy, the entry of global
players also poses a serious threat to small time
entrepreneurs.

Besides listing out problems as above, women
entrepreneurs voiced some concerns which could be
termed as threats which they usually felt. The major threat
mentioned by them was competition. It was experienced
as less demand due to mushrooming of similar units by
tiny and cottage enterprises. Others felt competition from

Table 4. Distribution of respondents as per the problems faced by women entrepreneurs

. LPE HPE Total
Problems

Freq. o//o Freq. o//o Freq. o//o

Lack of resources

Lack of awareness

Dual responsibility

Poor family support

Mobility constraint

Marketing constraint

Non-payment by clients

No guarantor available

Total

82

48

23

52

45

45

15

78.1

45.7

21.9

49.5

42.9

42.9

14.3

23.8

100.0

74

29

25

54

46

60

t2

2t

t20r

73.3

28.7

24.8

53.5

45.5

59.4

11.9

20.8

100.0

156

71

48

106

91

105

27

46

206

7 5.7

37.4

23.3

51 .5

44.2

50.9

13.1

22.3

100.0

25

105
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bigger industrial units with economic scale of production.

lt was observed that big unit competition was more in
case of manufacturing sector while small and similar
unit's competition was more in trading and service
sectors. All the respondents who were into manufacturing
soft toys and dolls puppets lamented the flooding of
market with cheaper similar stuff from China. They
highlighted that for an average sized stuffed teddy bear,
the cost of manufacturing comes around sixty rupees but
the selling price they get by shopkeepers in the market is
usually much lower ranging from Rupees 20-50 per piece.

Chinese products were better looking and available at

lower price, thus customers also want them and
shopkeepers stock them. The threat of competition was
plaguing almost all women entrepreneurs but more so for
those making soft toys and dolls.

CONCLUSION

Understanding of the whole processs of
entrepreneurship development among women with the

facilitators and inhibitors give us a holistic view of the
subject. Training programmes may be designed to
promote entrepreneurship among women. These may
include process and product based courses whereby
women may be encouraged to learn knowledge, skills and

abilities to run a business. The self-sphere of women
entrepreneur6, their motivational level, their
entrepreneurial competence, major mobilizing forces,
aspirations and sense ofefficacy has been found related

to their performance/ success. These must be enriched
through specially designed behavioural training
programmes. The role of initiative, persuasion, problem
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solving, sensing opportunities, information seeking and

other entrepreneurial competencies is important. Special

attention to the needs of low profit earners may be given

while designing and implementing the training
progranrmes. It is recommended to enhance the awareness

regarding various components of motivation so as to
heighten the motivational level of women entrepreneurs
through behavioural interventions. Entrepreneurs must be

able to visualize impending danger, be vigilant, take

anticipated action, be able to exert influence and think of
overall social well being through their endeavours.
Behavioural trainers may be involved to spread awareness

and develop these abilities among women entrepreneurs.
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People's participation at the time of preparing a

watershed development programme is very much needed
to take decisions because the programme should meet
the basic needs of the majorty of the local people like
supply of drinking water, fodder for cattle and fuel for
kitchen. The watershed development programmes are
made for local people; hence the local people should take
interst and participate in implemention of programme by
contributing labour and money in construction of soil and
water convervation structures on their field and common
land. Participation in maintenance is required because
without protection and care by the local people the
programe will not be successful. The involvement of local
people in evalrration of programe is also necessary, so that
it may provide points to be considered for improving in
future programme planning. The present research study
was framed to measure the extent of people's participation
in soil and water conservation programme for sustainable
production in the watershed.

Extent of Peoplefs Participation in Soil and

METHODOLOGY

The study was conducted during 1998-2001 in
the lntegrated Wasteland Development Project (IWDP),
Antisar watershed purposively, because the Antisar
development programme was sanctioned by the Ministry
of Rural Area and Employment, Govt. of lndia, to the
Central Soil and Water Conservation Research and
Training Institute, Research Centre, Vased.The study was
taken with the main objective to find out the extent of
people's paraticipation in soil and water conservation in
the Antisar watershed development programme. The
Antisar watershed farms and 76 hectares is owned by
Panchayat community/Government. Antisar watershed is

under Kapadwanj Taluka of Kheda district in Gujarat of
India.

The population of the study consisted of all the
farmers who possesed land in the Antisar Watershed
areas. Therefore, all the 284 farmers of Antisar watershed

area were considedred as the sample for the study. Hence,
it was a population study.

Water Conservation Programme

G.L.Bagdirand U. Josh2

ABSTRACT

People's participation in natural resources conservation prograrnme like watershed development is utmost
important at different stages such as progranune planing, implementation and maintenance. It is a collective
effort by the local people for sharing common benefits. The study was conducted during 1998-2001 in the
Integrated Wasteland Development Project (IWDP), Antisar Watershed, located in Kapadwanj Taluka of Kheda
district in Gujarat state of India to measure the extent of people's participation in watershed development
prograrnme. A detailed structured three-point- continuum schedule was developed by the investigators regarding
people's participation in soil and water conseryation programme for watershed development as well as a people's
Participation Index (PPI) was developed under the study to compute the extent of people's participation. The
overall extent of people's participation in the Soil and Water Conservation (SWC) prograrnme of Antisar
Watershed development was 71.55 per cent. The extent of people's participation in the Antisar watershed
development programme was of high level.
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A detailed structured three-point continuum
schedule was develoed by the investigators to assess the
extent of people's participation in soil and water
conservation programme. The responses of the
respondents were recorded in the especially developed
three-point continuum scale i.e. great extent, some extent
or never and scores were assigned as 3,2 and I
respectively.

Statement Intensity Index:

Statement Intensity Indices (SII) were calculated
for people's participation in plaruring, implementation and
maintenance of soil and water convervation programme
suggested by Bagdi (2002):

Nrx.
I:l I

sII= 

-
N

where,

Statement Intensity Index

X,= Suni of total scores of ith respondents
towards a particular statement.

N Total number of respondents

The level of participation for each activity or
statement was decided as following criteria;

SII
N
T

I:I

Range of SII

1.00 to L59

1.60 to 2.59

Participation Ievel

Less participation

Moderate participation

2.60 to 3.00 More participation

People's Participation Index (PPI):

SWC.
by the

below

PPI

Maximum

where,

Participation Score

The overall extent of people's participation in
programme in Antisar watershed was measured
, Prople's Participation Index (PPI) as given
(Bagdi, 2002):

Mean Participation Score (P)

,=*%

x 100
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Sr. Normal
No. distribution

curve range

l. <Mean - S.D.
2. Mean * S.D.
3. >Mean + S.D.

where,

N : Total number of respondents

K,
P, =Zlnr,* pI,+ pM,)

where,

PP. =
J

Total scores of people's particrpation in
programme planning

Total scores of people's participation in
programme inplementation.

Total scores of people's participation rn
prograrnme maintenance.

Total numbei of statements on which
responses of the respondents were recorded.

PI.
J

PM.

Categorization of PPI

The overall people's participation index in a

particular watershed development programme can also be
categorized into three categories as suggested by the
authors based on the normal distribution curve values as

given below.

K

PPI
value
range

People's
participation

category

0 to 34.13 Low level
34.14 to 68.26 Moderate level
68.27 to 100 High level

RESULTS AND DISCUSSION

People's participation in planning stage

The data in Table I reveal that fifty per cent or
more of the respondents participated to a great extent in
the activities related to the planning of the SWC
programme such as suggesting ideas during planning of
Check dams (76.76%o),participating in planning meetings
of the Soil and Water Conservation (SWC) programme
(76.05%) and motivating fellow farmers to participate in
planning (55.63%). Some fifty per cent or more of the
respondents participated in planning of SWC programme
to some extent in the mattets like planning of fruits
plantation (66.20o/o), giving suggestions to be considered
in planning (54.93%) and suggesting ideas in planning of
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Table l. Statement wise percentage distribution and intensity indices according to the extent of l'armer,s
participation in programme planning stage.

(N-284)

S.

\o.
Statements
(Activities)

GE*
(%)

SE*
(%)

LE/N* SII**
(%)

2.

3.

4.

5.

6.

Participate in planning meetings of Soit and water conservation (SWC)
programme.

Suggest ideas during planning of Check dams.

Motivate fellow farmers to participate in planning

Give suggestions for inclusion in planning

Suggest ideas in planning of land leveling works.

Share experience about soil and water conservation with your fellow
farmers after participation in planning meetings.

76.05 18.31

76.76 15.49

55.63 3t.69

26.05 54.93

35.21 36.62

32.39 42.96

25.35 50.71

17 _60 66.20

33.80 31.69

34.51 11.97

Suggest ideas in planning of agricultural crop cultivation
!. Participate in planning of fruits plantation.

9. Suggest information in planning of forest trees plantation.
i0. contact the Programme Implementing Agency (pIA) about primary

needs fuel, fodder and food to be taken care ofin the planning.

5.64

7.7s

t2.68

19.02

28.17

24.65

23.94

16.20

34.51

53.52

2.70

2.69

2.42

2.07

2.07

2.07

2.01

2.0 r

1.99

1.80

'GE: Great Extent; *SE: Some Extent; *LEA.I= Least Extent/No; r,rg11: Statement Intensity Indices

agricultural crops cultivation (50.71%). Fifty per cent or
more of the male respondents participated in planning of
SWC programme to the least extent or never in activities
such as contacting the Programme Implementing Agency
(PI.A) about primary needs for food, fodder and fuel to
be taken care of in the planning (53.52%).

The data further revealed that the intensity
rndlces-of,peopl6's participation in the programme and its
planning, as the respondents reported, ranged from l.g0
t,t 2.70. The respondents showed high intensity indices
rn the soil and water conservation programme planning
activities as participating in planning meetings of the
SWC programme (2.70) and suggesting idea in planning
of check dams in their fields (2.69). The respondents
showed moderate intensity indices in the activities of
planning of the soil and water conservation programme
such as motivating fellow farmers to participate in
planning of SWC programme (2.42), suggesting
information to be considered in planning of the SWC
prgramme (2.07), suggesting ideas for planning of land
leveling works carried out in the different fields of the
watershed area (2.07), share information or experience
about soil and water conservation with their fellow
farmers after participation in planning meetings (2.07),

participating in planning of fruits plantation work (2.01),
suggesting ideas in planning of agricultural crops
cultivation in the watershed area (2.01), suggesting
information in planning of forest trees plantation work
(1.99) and contacting the Programme Implementing
Agency (PIA) about primary needs such as fuel, fodder
and food to be taken care of in the programme planning
(1.80).

The overall extent of the people's participation in
the programme planning stage, as explained by the
respondents was analysed with the help of the people's
Participation krdex (PP! and it was found 72.60 per cenr,
showing high level of participation in SWC technologies.

People's participation in implementation stage

Fifty per cent or more of the respondents
participated in implementation of SWC programme to,a.,
great extent in the activities as allowing programme
Implementing Agency (PlA) to implement soil and water
conservation programme works (83.09%) and asking
fellow resource users to contribute with labour and money
contribution towards construction of structures (62.69%)
(Table 2),
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Table 2. Statement wise percentage distribution and intensity indices of the extent of people's participation in

the SWC programme implementation stage
(N=284)

S.

No.
Statements
(Activities)

GE* SE* LE/N* SII**
(%) (%) (%)

L Allow Programme Implementing Agency (PIA) to implement soil and

water conservation programme works.

Ask fellow resource users for labour and money contribution towards

construction of structures.

Help during plantation work of forest plants.

Help in plantation work of forest plants.

Provide any material to help construction of soil and water conservation

structures

Provide equipment to the PIA during construction
conservation measures.

Provide help during purchase of materials.

Contribute money in construction of SWC structures.

2.

J.

4.

5.

6.

7.

8.

9. Contribute labour in construction of SWC sturctures.

10. Participate in training programme on the soil and water conservation

programme organized by the PIA.

83.09 12.68 4.23 2.78

62.68 17.60 16.72 2.42

and water 42.96 13.38 43.66 1.99

40.14 31.69

40.14 31.69

1'7.61 64.79

35.27 28.17

33.10 28.81

28.87 31.69

7 .7 5 65.49

28.11 2.11

28.17 2.11

17.60 2.00

36.62 1.98

38.03 1.95

39.44

26.76

*GE: Great Extent; *SE: Some Extent; *LEA.{: Least Extent/No; **$11: Statement Intensity Indices

Fifty per cent or more of the respondents
participated in implementation of SWC programme to

some extent in the matters like participating in training
on the soil and water conservation programme organized

by the PIA (65.490/o) and providing material to help

construction of soil ind water conservation structures
(64.79%).

Forty per cent or more of the respondents
participated in implementation of SWC programme to the

least or no extent in the activities as helping during
plantation work of fruit plants (43.94%) and providing
equipment to the PIA during construction of soil and

water conservation measures (43 .66%).

Table 2 further showed that the intensity indices

of participation in the programme at the stage of
implementation on the part of the respondents ranged

from 1.80 to 2.78. The respondents showed high intensity

index for the activity of allowing programme
implementing agency to implement SWC programme

works (2.78). This indicated that the respondents
contributed to this activity of the SWC programme during

implementation with high level participation.

The respondents showed moderate level of
participation in the activities of the soil and water

conservation progralrlme during implementation stage as

asking fellow resource users to contribute wlth labour and

money towards construction of SWC structures 12.42),
helping during plantation of fruit plants (2.12), provrding

help in plantation of forest plants (2.11), providing
material to help construction of SWC stuctures (2.00),

providing equipment during construction of SWC
measures (1.99), providing help during purchase of
construction materials (1.98), contributing with money in

construction of SWC structures (l.95), contributing with
labour in construction of structures (1.89) and

participating in training programme on the soil and water

conservation technologies organized by PIA (1.80).

The overall extent of the respondents'
participation in the programme at the stage of its
implementation was calculated also with the help of the

PPI and it was found to be 69.29 per cent. It means that

level of participation of farmers in the implementation

stage was also high.
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People's participation in maintenance stage

The data in Table 3 revealed that forty per cent
respondents participated in maintenance of the SWC
programme to a great extent in the activities like
protecting the forest plantation done in the watershed area
(72.57oh), contributing with money towards repair and
maintenance of SWC structures (55.63%),protecting the
SWC structures from natural calamities (41.55o/o) and
caring of forest plants and fruit plants during summer by
providing adequate irrigation (40.84%). Forty per cent or
more respondents participated in maintenance of the SWC
programme to some extent in the activities such as
protecting fruit plants grown in the watershed area
(65.49%), motivating. fellow farmers to extend
contribution with labour to the repair and maintenance
of SWC structures in the watershed (44.37%), inform the
PIA officers to repair the damage SWC structures

.(42.25%) and motivating fellow farmers to extend
contribution with their money to repair and maintain
SWC programme to the least extent or never in the
activities like taking care of forest plants and fruit plants
during the summer by providing adequate irrigation
(39.44%) and consulting the programme implementing

agency to learn about repair and maintenance of
conservation structures (3 5 .21%).

The data further showed the intensity indices of
participation in programme maintenance stage by the
respondents.It ranged from 2.01 to2.62. The respondents
showed high participation level in the activity of
protecting forest plantation done in the watershed area
from animals (2.62). The respondents showed moderate
participation level in the activities of the soil and water
conservation programme at the maintenance stage such
as contributing with money towards repair and
maintenance of SWC structure in their field (2.35),
protecting SWC structures from the natural calamities
(2.21), informing PIA officers to repair the damaged
SWC structures (2.19), motivating fellow farmers [o
extend contribution with their labour to the repair and
maintenance of SWC structures (2.11), contributing with
labour to repair and maintenance of SWC structures
(2.07), consulting the PIA to learn more about the repair
and maintenance of conservation stuchres (2.02) and take
care of the forest and fruit plants during summer by
providing irrigation (2.01). [t means respondents
moderately participated labour and money in repair and

Table 3. Statement wise percentage distribution and intensity indices of the extent of people's participation in
programme at the maintenance stage

(N=284)

2.62

2.35

2.11

2.tl

2.07

s.
No.

Statements
(Activities)

GE*
(%)

sE*
(%)

LEIN* SII**
(%)

72.54
2. Contribute money towards repair and maintenance of SWC structures. 55.63
3. Protect the SWC structures from natural calamities. 41.55

Protect the forest plantation done in the watershed areas.

38.73

35.21

23.24

35.21

35.92

17.61

24.65

38.73

42.25

44.37

65.49

40.85

35.21

9.85

17.72

19.72

19.01

20.42

11.27

23.94

28.81

-1. lnform the PIA officers to repair the damaged SWC structures.

5. Motivate fellow farmers for labour contribution towards repair and
maintenance of SWC structures in the watershed.

6. Protect fruit plants grown in the watershed ares.

i-. Motivate fellow farmers for money contribution towards repair and
maintenance of SWC structures in the watershed.

8. contribute own labour towards repair and maintenance of SWC
structures.

9. Consult with the programme implementing agency to leam about
repair and maintenance of conservation structures.

10. Take care of the forest and fruit plants during summer by providing
irrigation.

40.84 19.72

*GE: Great Extent; *SE= Some Extent; *LEA{= Least Extent/No; **SIJ: Statement Intensity Indices

39.44 2.01
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maintenance of structures in their fields and also protected
plantations.

The overall extent of people's participation in the
SWC programme maintenance stage was also calculated
with the help of the PPI as 12.76 per cent. It showed that
farmers exhibited high level of participation during
maintenance stage of SWC programme.

The overall extent of people's participation in the
Soil and Water Conservation (SWC) programme of
Antisar watershed development during planning,
implementation and maintenance stages was calculated
7l.55 per cent with the help of ppl and it shows that the
farmers exhibited high level of participation during
Antisar watershed development programme.

CONCLUSION

It can be concluded that the respondents
participated highly in the SWC programme planning
meetings and suggested ideas in planning of Check dams
in their fields. Respondents had high participation in the
activities related to the SWC programme during
implementation stage and they contributed material,
labour and money in construction of structures, provided
help during plantation works in watershed. Respondents
also had high level of participation in the soil and water
conservation programme maintenance activity of
protecting forest plantation done in the watershed area
from animals.

INDIAN JOURNAL OF EXTENSION EDUCATION

The implications drawn from this study are: i)
Bottom-up approach should be adopted in soil and water
conservation programme on watershed basis. The soil and
water conservation programme should be developed by
the rural farmers, for the farmers and of the farmers. ii)
Local people should be motivated and encouraged to
contribute their own labour, money, implements and
mater,als in construction of soil and water conservation
structures during implementation and maintnance stage
of the SWC programme.
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Tribal farmwomen work 24 X 7 with no
holidays, and no weekly off. They delicately balance their
household chores and farm work. Household activities
range from cleaning, cooking food, to caring children.
Beside household duties, they provide a lending hand to
farm men in farming like contribution of labour towards
transplanting, weeding, manure application, harvest, post
harvest operations, animal husbandry, etc. Household and
farm are mutually interactive, complementing each other,
former providing labour and later providing meaningful
employment, food for human beings, fodder for animals.
It is imperative to understand the nature of duties
performed and time spent on eaCh activity in order to
assess the workload. It provides the vital information for
planned organizational intervention in the form of
generation of gender-friendly technologies, knowledge
and skill empoweffnent of tribal farmwomen, and so on.
Women influence well-being of their families,
communities and local natural resources, and women's
deprivation and inequities affect well-being of those
institutions and resources which they influence

Workload of Tribal Farmwomen of Gujarat

V. Lenin land B. G. Bagle2

(Mukherjee, 1997). Innumberable development projects,
government programmes, research studies, and theoretrca I

models have demonstrated that the improvement ol
women's access to agricultural research and extension
services must being with an analysis of men's and
women's participation in the agricultural production
process along two related dimensions: their role in
agriculture and their role in the household (Jiggins at. ctl.,
1997). Hence this study is undertaken to enumerate the
daily routine activities performed by the tribal
farmwomen, and time spent on each activity.

METHODOLOGY

The study was conducted in Panchmahals district
of Gujarat state during April- September 2004. Five
villages were randomly selected and from each vtllage 10
tribal farmwomen were randomly selected. Finally, 50
tribal farmwomen were the respondents of the study. They
were interviewed at their home using the participatory
Rural Appraisal tool namely Daily Routine Schedule.

ABSTRACT

This studyreports the workload of triball farmwomen in terms of nature of work, and time
consumption. Fifty tribal farmwomen, randomly selected from Panchmahals district of Gujarat state, were the
respondents. Data were collected through Participatory Rural Appraisal tool namely Daily Routine Schedule .

Tribal farmwomen spent 14 hours, 42 minutes on daily routine activities. Farm & animal management was the
major consumer of their time (5 hours, 31 minutes), followed by home management (4 hours, 42 minutes), and
self-care (2 hours, 44 minutes). Cleaning utensils, cooking and serving food, cleaning home, washing clothes,
fetching water were the major household activities. The farm activities were weeding, irrigation, manure
applic;-tion, harvest, post harvest operations, etc. Feeding and milking buffaloes weie the major animal
managements activities, followed by fying, cutting grass, cleaning cattle yard, etc. The childcare activities were
getting them ready for school, sending them to school, feeding, etc. The leisure activities were taking rest and
gossiping. Major self-care activities were eating, getting ready, and praying.

I 
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RESULTS AIYD DISCUSSION

Daily routine of tribal farmwomen

Based on the performance of a particular activity,
at particular time, by the majority of the tribal
farmwomen, a daily work schedule was constructed and

presented in Table l. A typical day of the tribal
farmwomen broke at the early morning 4 a.m. and
spanned up to midnight. Early morning (4 a.m. to 6 a.m.)
they got up, cleaned home, got ready, and milked
buffaloes. During first couple of hours in the morning
(6 a.m. to 8 a.m.) they prayed God, fetched water, washed

clothes, attended miscellaneous household work, cooked,
served and ate breakfast and tea. During the middle
couple of hours in the morning (8 a.m.to l0 a.m. ) they
cleaned home, washed clothes, got children ready to
school and prepared lunch. During the last couple of
hours in the morning (10 a.m. to 12 noon) they sent

children to school, went to farm, served and ate lunch,
attended farm work. During afternoon (12 noon to 4 p.m.)
they continued farm work, took rest, and fed water and

grass to buffaloes. ln the evening (4 p.m. to 8 p.m.) they
cleaned home, secured and milked buffaloes, attended

miscellaneous household work, and prepared supper.

Table 1. Daily routine of tribal farmwomen

During night (8 p.m. to 12 midnight) they served and ate

supper, cleaned utensils, attended miscellaneous
household work, and went to bed.

In India, the ideal tribal farmwomen were the first
member of the household to get up and the last member

to go to bed. Their activities were manifold ranging from
cleaning home, utensils and washing clothes; cooktng and

serving food; child care, farm hand; to feeding and

milking buffaloes.

The actiuties performed by the employed women

of United States of America on a working day were

intimate relations, socializing, relaxing, praylworship/
meditate, eating, exercising, watching TV, shopping,
preparing food, on the phone, napping, takrng care ol
children, computer/e-mail/internet, housework, worktng.
and commuting (Kahneman et. al. 2004). Shah et.a/.
(1993& 1994) observed that the tribal farmwomen
performed the routine activities cooking and serving the

food, caring children, cleaning the house, fetching water,

washing clothes, cleaning the utensils and shopping.

Time spent on daily routine activities

Table2 revealed that tribal farmwomen spent l4
hours, 42 minutes on daily routine activtties. Farm &

Time Activities

4 a.m. to 5 a.m.

5 a.m. to 6 a.m.

6 a.m. to 7 a.m.
'7 a.m. to 8 a.m.

8 a.m. to 9 a.m.

9 a.m. to l0 a.m.

10 a.m. to 11 a.m.

1l a.m. to 12 noon
12 noon to I p.m.

I p.m.to 2 p.m.

2 p.m. to 3 p.m.

3 p.m.to 4 p.m.

4 p.m.to 5 p.m.

5 p.m.to 6 p.m.

6 p.m.to 7 p.m.

7 p.m.to 8 p.m.

8 p.m.to 9 p.m.

9 p.m.to 10 p.m.

10 p.m. to 1l p.m.

11 p.m. to 12 midnight

Gets up; cleans house

Get up; gets ready; cleans home; milks buffaloes
Gets ready; prays God; collects water; cooks, serves and eats breakfast and tea

Cleans home; washes clothes; collects water; attends miscellaneous household work;
prays god; serves and eats breakfast and tea

Cleans home; washes clothes; prepares lunch
Washes clothes; prepares lunch; gets ready children to school

Sends children to school; goes to farm; serves and eats lunch
Goes to farm; attends field work
Attends field work; secures buffaloes
Collects water; takes rest
Feeds water to buffaloes
Attends field work; feeds grass io buffaloes
Attends field work; returns home

Cleans home; milks buffaloes
Prepares supper; attends miscellaneous household work; milk buffaloes

Prepares supper; secures buffaloes
Cleans utensils; prepares supper; attends miscellaneous home work; serves &
eats supper
Serves and eats super; goes to bed

Attends miscellaneous household work; goes to bed

Goes to bed
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Table 2. Time spent on daily routine activities

FARMWOMEN OF GUJARAT

Table 3. Time spent on home management activities

97

Activity Time spent
(minutes)

Activity Time spend
(minutes)

Home management
Farm & animal management
Childcare
Leisure
Self-care
Total

282
331

43

82

144
882

animal management was the major consumer of their time
(5hours, 3l minutes), followed by home management (4
hours, 42 minutes), and self-care (2 hours, 24 minutes).
They followed this schedule throughout the year with no
break. Their daily routine involved house keeping,
childcare, farm management and animal husbandry. They

.were the makers of the family, shapers of the next
generation, managers of the home, labourers at farm,
mointainers of animals.

The female heads of migrants in Banka district,
Bihar state spent daily an average time of t hours on
household; 6 hours, 8 minutes on farm; I hour, 24 minutes
on dairy activities (Bala and Singal, 2003). During peak
season the maximum time spent by rural women, of
Parbhani, Nanded and Jalna districts in Maharashtra state,
was in farming activities (3.01 hours), followed by
kitchen work (1.56 hours), household work (1.49 hours),
personal care (1.38 hours), and care of children and
family members (1.37 hours), whereas during slack
period maximum time was spent in kitchen work (2.18
hours), followed by household (2.05 hours) (Antwal and
Bellurkar, 2000).

Home management

From Table 3 it was evident that tribal
farmwomen spent 4 hours 42 minutes on home
management activities. Cleaning utensils, cooking,
cleaning home, washing clothes, fetching water were the
major activities. Tribal farmwomen spent I hour, 29
minutes in cooking and serving food; 52 minutes in
cleaning utensils; 42 minutes in cleaning home; l8
minutes in fetching water; l5 minutes in washing clothes.

Employed women of United States of America
spent, mean hours / day, l.l on preparation of food, and
l.l on housework (Kahneman et. a|.2004). The female
heads of migrants in Banka district, Bihar state spent
daily an average time of 3 hours, 16 minutes in cooking
and serving food; 23 minutes'in cleaning untensils; 39
minutes in fetching of water; t hour, 9 minutes in

Cleaning home
Cleaning utensils
Washing clothbs
Cooking and serving breakfast and tea
Cooking and serving lunch
Cooking and serving supper
Fetching water
Attending miscellaneous household work
Total

42

52

15

05

44

40

18

66
282

collection of fuel, wood twigs , etc; 2 hours, 4 minutes in
collection of cow dung and preparation of cow dung
cakes; 42 minutes in cleaning of house sweeping / mud
plastering; 47 minutes in caring of clothes; 27 minutes
in caring of family members; 47 minutes in social
activities; 62 minutes in self-grooming (Bala and Singal,
2003). The rural women of Junagadh district, Gujarat
state, spent, dally 6.23 hours in completing the household
chores of which maximum time i.e. 2.53 hours were spent
on cooking and serving food, very less time i.e. 17

minutes was spent in bringing water, weekly 2.85 hours
of which 0.5 hour was spent in ghee making, 1 .16 hours
on plastering floors, and 1.19 hours on grain storage;
seasonally 34-40 hours of which preparation of non-
perishable food (Pickels, dal, papad, masulu, etc.)
accounted for 20-25 hours, and grain storage consumed
14-15 hours (Bariya and Thakkar,200l & 2002). Pre-
cooking (56.5%), daily cooking (57.2%), posr cooking
(55.8%), collection of fuel wood (49.9o/o), fetching of
water (54.0%o), cleanliness of the home (57.1%), washing
of clothes (57 .9%), care of children (54.8%), care of
elderly (43.6%), were performed by most of the rural
women, of Karnal, Kurukshetra, and Hisar districts of
Haryana state, always independently (Rani et. al; 2000)
The women of seervi caste in Jodhpur district, Rajasthan
state spent 2l per cent of time in household work during
agriculture season and 33 per cent during slack season
(Kavia and Tewari, 2000). Tribal farmwomen performed
the routine activities cooking and serving the food, caring
children, cleaning the house, fetching water, washing
clothes, cleaning the utensils and shopping (Shah et. al.
1993&1994).

Farm and animal management

The data in Table 4 indicate thar tribal
farmwomen spent 5 hours 3l minutes on farm and animal
management activities. Farm consumed 3 hours l7
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Table 4. Time spent on farm & animal management
activities

Activity Time spent
(minutes)

Attending field work
Cleaaning cattle yard
Milking buffalo
Cutting grass for cattle
Feeding water to buffalo
Feeding grass to buffalo
Tying buffalo
Total

t97
08

33

l0
39
32

t2
331

minutes and animal husbandry took 2 hours 14 minutes.
Tribal farmwomen spent 39 minutes in feeding water to
buffalo; 33 minutes in milking buffalo; 32 minutes in
feeding grass to buffalo; 12 minutes in tying buffalo; l0
minutes in cutting grass for cattle; 8 minutes in cleaning
cattle yard. The farm activities were weeding, irrigation,
manure application, harvest, post harvest operations, elc.
Feeding and milking buffaloes were taking much of her
time followed by typing, cutting grass, cleaning cattle
yard, etc. These are economic activities. In farm they
contnbuted as family labourer. Animal husbandry was the
second important component in the dryland farming
providing assured, sustainable, supplementary income to
the farm family. Its role became priniary during drought
years. It played vital role in the food and nutritional
security of the household by providing milk, egg, and
meat. The white revolution in India was achieved
primarily due to the contribution of millions of
farmwomen who tended the cattle with care, supplied
milk to the cooperative in a thoroughly professional
manner.

The female heads of migrants in Banka district,
Bihar state spent daily an average time of 6 hours, 8

minutes in farm activities 27 minutes in cleaning and
bathing of animals; 25 minutes in cleaning of shed;
20minutes in cleaning of utensils for milking; 59 minutes
in bringing of fodder from field; 33 minutes in chaffing,
preparing and offering fodder to animal; 7 minutes in
milking (Bala and Singal, 2003). The rural women of
Junagadh district, Gujarat state, spent,7.30 hours in
harvest and post harvest operations, 7.21 hours in
weeding, 5.31 hours in application of manure; 3.49 hours
per day for animal based tasks of which 1.40 hours were
spent in cleaning cattle shed dung collection, dung
removing, making dung cakes, etc. (Bhariya and Thakkar,
2001 & 2002). The women of seervi caste in Jodhpur
district, Rajasthan state spent 50 per cent of time in
agricultural work in field during agriculture season; 8 per

cent of time in cleaning and animal care during
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agriculture season and 29 per cent during slack season
(Kavia and Tewari, 2000). The average hours.spent per
day in gathering fuel by women are 1-5 in Nepal; 3-5 in
Bangladesh; 8 in Tanazania; 3.5 in Kenya; and2.5 in peru
(Mukherjee,1997). Farm women of Bolangir district,
Orissa state spent majority of their time in harvesting
(5.37 hours / week), planting (4.97 hours /week), weeding
(3.93 hours/ week), collection of Mahua flower and seeds

(1.81 hours / week), nursery raising and planting of
Vegetables (1.77 hours / week), feeding of animals and
poultry birds ( 1.22 hours / week), and preparation of farm
yard and compost (1.18 hours / week) (Sadangi et al,,
le96).

Childcare

It was evident from table 5 that tribal farmwomen
spent 43 minutes towards childcare. The childcare
u.tiriti., were getting them fludy for schooi, sending
them to school, feeding, etc Famtly was an institutron.
Mother played the primary role in physical and
intellectual growth of the children. She sustained the
Hontosepian species on the earth. Thus mother acted as

the builder of the society.

Employed women of United States of America
spent I .l mean hours / day on taking care ol the children
(Kahneman et. a|.,2004). Rural women had medium le",el

of knowledge about child food, child clothing and child
health care (Patel et. al., 1993& 1994)

Leisure

Table 6 revealed that tribal farmrvomen spent I

hour 22 minutes towards leisure. The leisure activitres
were taking rest and gossiping. Leisure was essenlial fbr
relaxation in between the hectic schedule. Thrs leisure
could be better utilized by involving hobbies that are
relaxing as well as income generating.

Employed women of United States ol America
spent, mean hours i day , 0 .2 on intimate relations. 2.3 on
socializing, 2.2 on relaxing,2.2 on watching TV, 0.zi on

shopping, 0.9 on napping, and 1.9 on computer/e-mail,/
internet (Khaneman et al., 2004). The fernale heads of
migrants in Bank district, Bihar state had I hour, 6

' minutes on an average for lesiure (Bala and Singal. 2003).
Women of Avale viilage, Murbad Tehsil, Thane distnct,
Maharashtra state spent 3 hours everyday in bamboo work
except during the cultivation period when such time for
bamboo work was not avilable (Mukherjee, 1991).

Self-care

The dat in Table 7 indicate that tribal farmrvomen

spent 2 hours 24 minutes towards self-care. Major self-
care activities are eating,getting ready, and praying. The

time spent on each self-care activity was optimum.
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Employed women of United States of America spent,
mean hours I day,0.4 on praylworship/meditate, 22 on
eating and 0.2 on exercing (Kahneman et. al.,2OO4).

Table 5. Time spent on childcare activities

Any planned intervention should accornmodate
the problems, priorities of tribal farmwomen and lessen
their drudgery and complement and supplement their
functional responsibilities in home management, farm &
animal management, childcare, e/c. Creation of income
generating activities should fit in with their spare-time,
local resources, their properties, etc It is essential to,
empower the tribal farmwomen in knowledge. skrll;
facilitate them in creation, ownership, operation,
maintenance and sustainment of assets.
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Activity Time spent
(minutes)

Getting ready the children to school
Feeding children
Sending children to school
Helping children go to bed
Total

t9
07

ll
06
43

Table 6. Time spent on leisure activities

Activity Time spent
(minutes)

Taking rest
Gossiping
Total

50

32
82

Table 7. Time spent on self-care activities

Activity Time spend
(minutes)

Getting ready
Praying god
Eating breakfast and tea
Eating lunch
Eating supper
Total

32

9

28
36
39
144

CONCLUSION

Tribal farmwomen's daily routine involved house
keeping, childcare, farm management and animal
husbandry. Tribal farmwomen spent 14 hours, 42 minutes
on daily routine activities. Farm & animal management
ws the major consumer of her time (5 hours, 3l minutes),
followed by home management. (4 hours, 42 minutes),
and self-care (2 hours, 44 minutes). Cleaning utensils,
cooking, cleaning home, washing clothes, fetching water
were the major home activities. The farm activities were
weeding, lrrigation, manure application, harvest, post
harvest operations, e/c. Feeding and milking buffaioes
were the major animal management activities followed
by tying, cutting grass, cleaning cattle yard, etc. The
childcare activities were getting them ready for school,
sending them to school, feeding etc_The leisure activities
were taking rest and gossiping. Major self-care activities
were eating, getting ready, and praying.
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Adoption of Improved Management Practices of Sheep

ABSTRACT

Sheep is an important source of livelihood for resource poor farmers in rural areas of arid and semi-
arid region of Rajasthan. Adoption of improved sheep management practices bears pivotal role to improve the
livelihood in such marginalised environments. This study rvas carried out to assess the knowledge level and
adoption of improved sheep management practices and to identify the factors determining their adoption. The
study utilizes field level data collected from I 07 farmers of Tonk district of Rajasthan. The adoption of improved
nunagement practices was nearly 40 per cent only. More than 65 per cent farrners had know,ledge regarding
selection of superior breeding rams, vaccination against diseases, drenching the animals for control of parasites
and washing the animals before shearing. Adoption of these technologies u'as also high. However, the adoption
of exchange of breeding rams, fodder eruichment, supplementation u,ith mineral mixrure, treatment of anoestrous
animals and grading of wool before marketing was lorv. The main factors determining the adoption were age of
farmer, flock size and membership in farmers' organizations.

The role of livestock is increasing in Indian
economy. It contributed to nearly 16 per cent of total
income from agriculture in 1970-71, which increased to
over 25 per cent in2002-03. This will continue to be so

in the coming period due to various economic factors like
increase in the population, urbanization and per capita
income $owth. The role of livestock is much pronounced
in the arid and semi arid regions like Rajasthan, which
is prone to drought and resultant crop failure. At the time
ofcrop failure, livestock sector acts as a cushion on which
the farmers can fall upon. As per 2002 Livestock Census,
Rajasthan had 10.9 million cattle, 10.4 million buffalo,
10.0 million sheep and 16.8 million goats. Sheep is one

of the major livestock contributing to the livelihood
security of farmers in Rajasthan. They can thrive well in
adverse climatic conditions using sparse vegetation. The
major sheep breeds are Chokla, Nali, Marwari, Magra,
Jaisalmeri, Malpura, Sonadi and Pugal. Sheep are mainly
reared by socially and economically backward people of
the society for whom they act as a store of wealth of high
liquidiry, a resource for meeting the household nutritional
security and a source of regular income. The farmers rear

rScientist, zSr.Scientist and rHead, Division of Transfer of Technology and Social Sciences, Central Sheep and Wool Research
Institute, Avikanagar, Malpura, (via) Jaipur, Rajasthan- 304 501.

in the Semi-Arid Region of Rajasthan

Suresh, A.l, D.C.Gupta2 and J.S.Mann3

sheep mainly in an extensive management system using
traditional management practices relying on contmon
pasturelands for grazing. Various improved sheep
management technologtes \\'ere developed at the Central
Sheep and Wool Research Institute, Avikanagar,
Rajasthan to cater the needs of sheep farmers. They
pertained to the broad areas of breed management,
nutrition, health care, reproduction and product
management. Adoption of improved management
practices is expected to increase the income of farmers.

According lo Rogers, "adoption is the mental
process through which an individual passes from hearing
about an innovation to final adoption". However, adoption
of improved management practices of sheep in the field
is low due to various reasons. Considering the importance
of sheep in the livelihood of rural poor in marginalized
environments as in Rajasthan, it is imperative to enhance
the adoption of improved management technologies of
sheep farming. However, such studies are lacking in
literature and this paper intends to bridge that gap. In this
backdrop the study was undertaken with the lollowing
objectives:
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l. To assess the knowledge regarding selected

improved sheep management practices and the

extent of its adoption in the semi arid regions of
Rajasthan.

2. To examine the factors affecting the adoption of
improved sheep managepent practices in semi-

arid region of Rajasthan.

METHODOLOGY

Data source

The Transfer of Technology Division of Central

Sheep and Wool Research Institute, Avikanagar
undertakes field-testing of various technologies and

management practices developed by the institute in
selected villages. For this study, 20 villages from Malpura

and Toda Raisingh tehsils of Tonk district of Rajasthan,

which were to be adopted for the transfer of technology

programme was purposively selected for bench mark

information with each village forming a cluster. All the

larmers from each cluster were personally interviewed

using structured survey schedule during March 2005' The

sheep management practices followed in the villages very

well represents that followed in the semi-arid regions

together.

Analytical methods

The knowledge and extent of adoption of
improved management practices was captured with the

help of a schedule developed by listing important

management practices in consultation with subject matter

scientists. Altogether 10 practices pertaining to breeding,

feeding, health, reproduction and product management

were identified. The level of adoption was measured by

a choice response scale of three-point continuum as

always, sometimes and never with the scores as 2, I and

0 respectively. The total adoption score obtained by each

respondent was sum total of the responses for all the l0
practices and the adoption quotient was worked out for

each respondent by following method:

XAS
Adoption quotient (AQ) = --!=l-

20

Where, AS: AdoPtion score

The Overall Adoption Index (OAI) was calculated as,

N

'AQi=l

Determinants of adoPtion

Understanding the factors that affect the adoption

is critical in formulating policies for effective technology

dissemination. Adoption of technology is affected by a

number of factors like the personal, farm and technology

specific characters (Adesina and Zinnah, 1993 and

Shakya and Flinn 1985). In this study we try to
understand the factors determining the adoption of
improved sheep management practices. Limited
dependent variable provide excellent framework to study

the adoption behaviour in agriculture. Some of the most

appropriate models are Probit, Logit and Tobit. Tobit

model (Tobin, 1958) is considered as most appropriate

one, as it measures not only the probability that a farmer

will adopt the technology, but also the intensity of use

of technology once adopted. The Tobit model has the

flexibility of censoring the lower limit and/or the upper

limit of variables or any one of them and it uses maximum

likelihood method to estimate the coefficients of the

equation, The regression coefficients are asymptotically

efficient, unbiased and normally distributed (Ramasamy

et a1.,1999). However, our thrust was to identify the

factors affecting the extent of adoption of the improved

management techniques'

Following functional form is specified for Tobit

model.

yi=X.Bif I*=X, 9+pi>T
_0 if I*:X, F +pi<=T

Where, Y is the probability of the farmers

adopting the improved management practices, I* is a

non-observable latent variable and T is non-observed

threshold level, where i, is an independently normally

distributed error term with zero mean and constant

variance d. ttre equation is a simultaneous and stochastic

decision model. If the non-observed latent variable I* is

greater than T, the observed qualitative variable Y'

becomes continuous function of the explanatory variable,

and zero otherwise. The empirical model used in the

study is that the extent of adoption of the improved

management practices depends on the farmer specific

character like age, literacy, caste and membership in

organization and farm specific characters like the size of
operational holding and flobk size. The literacy of the

farmer was measured by using dummy variable of I for

literate farmers and 0 for non-literate farmers. Similarly

the membership in organization was also measured by

dummy variable. The caste of the farmer was used in the

regression analysis using dummy variables of I for

forward caste, 2 for backward caste, 3 for scheduled caste

OAI =
N

where, N: Number of resPondents
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and 4 for scheduled tribe. Both joint and nuclear family
type of household settlement are observed in the locality.
The type of the family is used as an explanatory variable
as it serves as a proxy for the potential household labour
supply. The joint family was given a value of I and
nuclear family a value of 0.

RESULTS AND DISCUSSION

Sheep farming in the locality is of extensive type
depending on common pasturelands with minimum
application of external inputs. The important
socioeconomic variables of the farmers are given in Table
l. The average age of the farmers was nearly 45 years.
The average size of operational holding was 5.00 ha, but
the cultivability of the land is limited due to poor
irrigation facility. Other than sheep, the farmers raise
other livestock like cattle, buffalo and goat. The farmers
were.poorly developed in terms of literacy. The average

Table l. Important farm and family characters of the
respondents

Particulars Mean Value

literacy rate was 37 per cent only. The female literacy was
much worse (below l0%). Joint family system is widely
prevalent among sheep farmers of Rajasthan and it
accounted for more than 53 per cent of total households.
The average family size was 9.5 consisting of 4.8 males
and 4.7 females.

Knowledge level and adoption

Knowledge level and adoption of improved
management practices by the farmers is given in Table
2. Use of superior breeding rams is pivotal to improve
the productivity of the flocks. In order to have high
conception rate and for producing healthy progenies,
farmers select the breeding rams with certain characters.
Nearly 70 per cent farmers knew the criteria for selecting
superior breeding rams and almost 65 per cent farmers
always adopt the selection procedure. However 30 per
cent farmers seldom adopt any such practices. Hence it
is necessary to impart the knowledge regarding the
selection criteria of breeding rams to the farmers.

Exchange of rams is consrdered as a better
management practice so that the inbreeding can be
avoided. But only 2l per cent of farmers knew about such
practices. Exchange of the rams requires a level of mutual
understanding between the farmers. Usually the farmers
are reluctant to share the breeding rams, which they
consider superior. Nearly 80 per cent farmers never
exchanged the breeding rams.

Enrichment of fodder is a way to mrtigate the
nutrient deficiency arising out of poor quantity and
quality of fodder. Scientific technologies are available to
enrich the fodder with nutrients so that the deficiency can
be mitigated as well as fodder can be conserved for lean
season. However, only l0 per cent farmers knew about
such practices and almost 90 per cent farmers never
adopted fodder enrichment techniques.

The main nutrition source for the sheep farming
is common grazing land. Dry fodder like straw of Jowar
and wheat are also sometimes fed to the animals.
Supplementing the sheep with concentrate mixture and
animals are found to improve the productiviry of flock.
But hardly 10 per cent farmers knew about this
technology. Of this, only six per cent farmers always
adopted this technology and almost 9l per cent farmers
never supplemented concentrate mixture.

Knowledge about artificial insemination (AI) is
very poor among the farmers. AI is used to spread the
germplasm of superior breeding rams to a larger number
of ewes so that the productivity can be enhanced. Non-

No of farmers (no)

Average age of farmers (years)

Literacy (%)

Average size of operational holding (ha)

Sheep flock size (no)

Family size (no)

Proportion ofjoint family (%)

Average number of cattle (no)

Average number of buffalo (no)

Average number of goat (no)

Average of total livestock (no)

Average of adult cattle unit (ACU)(no)

Distribution of farmers under land category

1. Landless (0 ha)

2. Marginal (0-l ha)

3. Small (l-2 ha)

4. Semi-medium(2-4ha)

5, Medium (4-10 ha)

6. Large (> l0 ha)

107

44.5

37.4

5.0

54.3

9.5

53.3

2.6

3.4

6.7

66.9

19.3

4.7

10.3

21.5

26.2

21.5

l s.8

ACU is calculated as I cattle = 0.75 buffalo = 5 goat = 5
sheep
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Table 2. Knowledge level and technology adoption
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(No.)

Knowledge level Adoption
Technology

Yes No Always Sometimes Never

l.

2.

J.

4.

5.

6.

Selection of rams

Exchange of rams

Fodder enrichment

Supplementation

Artifi cial insemination

Treatment of, anoestrous
animals

Vaccination

Dipping/ drenching of
animals

Grading of sheared wool
before marketing

Washing of animals
before shearing

70.1

20.6

10.3

9.3

4.7

9.3

96.3

67.3

39.2

98. I

29.9

79.4

89.7

90.7

995.3

90.7

3.7

32.7

60.1

1.9

65.4

9.3

8.4

5.6

0

5.6

94.4

65.4

26.2

78.5

4.7

tt.2
1.9

3.7

0

3.7

1.9

1.9

t 3.l

t9.7

29.9

79.s

89.7

90.7

100

90.6

3.7

32.7

60.7

1.8

7.

8.

9.

10.

Table 3. Adoption of sheep'management practices

Farmer
Category

Percentage of
farmers

Adoption SCore

Mean Minimum Maximum Standard
Deviation

Small

Medium

Large

Overall

27

39

34

100

0.36

0.37

0.44

0.40

0.r0

0.20

0.25

0.10

0.70

0.70

0.80

0.80

0.r I

0.12

0.16

0.13

conception is another important problem existing in the
flocks. Though there are scientific ways and means to
solve this problem to a great extent, only 9 per cent
farmers were aware of it and more than 90 per cent
farmers never adopted it. The reason to such a thing is
more of economic in nature.

Various diseases impart great loss to the flock
productivity and income of the farmers in terms of
production loss and treatment cost. Vaccination
techniques are available for some of the diseases like
sheep pox, foot and mouth disease and enterotoxaemia,

which are very much prevalent in the flocks. Nearly 96
per cent farmers knew about the vaccination techniques
and 94 per cent farmers claim to always adopt it for one
or other disease, which is rather a high figure. Sheep are
susceptible to both internal and external parasites and
dipping and drenching with medicines are prescribed for
controlling them. More than 65 per cent farmers claims
to always adopt it.

- Wool is a major source of income to the sheep
farmers. Graded wool fetches more price in the market
than the un-graded one. But only 39 per cent farmers
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Table 4. Results of Tobit estimates for technology adoption

Descriptive statistics Regression
Coefficient

Standard
Error

Sl. No. Variable
Mean SD

t value

t.
2.

3.

4.

5.

6.

7.

Dependent variable

Adoption Score

Independent Variables

Age

Literacy

Operational holding

Caste

Membership in organization

Flock size

Dummy for familY tYPe

Sigma

- log likelihood

N

0.40

44.5

0.37

5.00

2.2

0.14 {'

54

0.53

0,l3

12.7

0.49

5.8

0.58

0.35

35

0.50

0.000891

0.02678

0.00264

0.01628

0.03977

0.00039

0.03133

0.00268**

0.01154

-0.0036

0.07175**

0.0734*

0.00199**

0.00607

0. I 365

60.996'7

107

3.006

0.341

-0.372

4.405

1.846

5.100

0.1 94

** and * indicates significance'at 1 and 5 percent level

knew about this practice and more than 60 per cent

farmers never adopt this technique' The cleaning/ washing

of the animals before shearing ensures better quality of

wool. Knowledge as well as adoption of this practice is

quite high (adoption was nearly 98 per cent)

Considering the overall management practices

adoption index was constructed (Table 3)' The overall

adoption index was 0.40 (can be considered as 40 per cent

ior practical purposes). The large flock owners had higher

adoption indix compared to the lower flock size groups

io.fo fot small flocks, 0.37 for medium flocks and 0'44

for larger flocks).

Factors determining adoPtion 
.

The determinants of adoption of improved sheep

management practices was analysed using Tobit model

and ttie resulti are given in Table 4' The results indicated

that the elder farmers are more receptive towards the

improved sheep management practices' Similarly the

lower caste people turned out to be early adopters of

improved management practices' The lummy 
variable for

organizational membirship of the farmers positively

afiected the technology adoption behavior' This might be

because of the farmirs' ability to gather information

Lg"J"* tt e benefits of the technology due to increased

contacts with developmental agencies and extension

workers. The most significant variable affecting

technology adoption was the flock size' The larger the

flocks sizi, the more proneness for the farmers to adopt

the technology. Larger flocks were also found to

undertake short-term migration to nearby districts and

states in search of fodder and feed' The larger the flock'

sheep farming becomes more important in the income

portiolio of the farmers and therefore, they seem to be

more receptive towards better management techniques'

CONCLUSION

Sheep farming is an important occupation for the

rural poor in arid and semi-arid environments as in

Rajasthan. Sheep farming is mainly extensive depending

mostly on the common grazing land with minimal

application of external inputs' The adoption of improved

-"n.g.."nt practices for sheep is only 40 per cent'

Nearly 70 per cent of farmers adopt the selection

p.o..iur. for the breeding rams and 95 per gent farmers

adopt vaccination against one or other diseates' Dipping

or drenching is followed by nearly 70 per cent farrners'

But other practices like exchange of breeding rams'

enrichment of fodder, supplementation of the concentrate

mixture, treatment of anoestrous sheep and artificial

insemination is followed by relatively smaller number of
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the income of farmers through adoption
improved management practices. The main factors
determining the adoption of improved management
practices were the flock size and organizational
membership. However, more intensive extension system
can help a long way in spreading the technology to the
field and its effective adoption.
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The landless agricultural labourers constitute a
very important section of Indian rural society. About g0
per cent ofthe poor live in rural areas and invariably all
of them are agriculfural labourers and marginal farmers.
Underernployment is the basic cause of poverty.
Agricultural labourers, being too numerous in some
regions, do not find employment in their locality. The
migrant agricultural labourers are more vulnerable, and
suffer doubly on account of migration. On the one hand
money lenders of their village exploit their situation giving
them loan at exorbitant rate of interest for their travel to
the place of migration and on the other they are brutally
exploited by their employer where they also lack support
of their own people. In addition to being unorganised they
are politically exploited by vested interest; and
consequently their bargaining capacity for determining
their wages, taking deiisions for their development and
participating in the planning and implementing process of
programmes and schemes is minimal and sometimes
insignificant.

The present investigation was designed to study
the employment status of the agricultural labourers and
to assess the quality of their employment.

Bmployment Status of Agricultural Labourers

Nishi Sharmal and Premlata singh2

ABSTRACT

The investigation was designed to study the employment status of agricultural labourers. The study
revealed that a majority (59.30%) of the respondents had a low level of employment status interms of average
per month income. As much as 45 per cent of the labourers was getting a daly wage in range of Rs. 4l-60. It
was interesting to note that about 41.3 per cent of the labourers expressed satisfaction with the level of their
income. The study also reports findings related to involvement of labourers in different activities related to farm,
animal care, domestic and non-farm activities.

METHODOLOGY

The study was conducted in Haryana State. A
multistage random sampling procedure was adopted to
select the villages. In the first stage, three districts were
selected randomly. In the second stage from each of the
three districts, one Block was identified randomly. In third
stage two villages were selected on random basis from
each Block. These were Asoda Shivan and Jakhoda
(District Jhajjar, Bahadurgarh Block), and Nacholi and
Bhopani (District Faridabad, Faridabad Block).

All adults of farm labour household of the six
selected villages constituted the respondent's population
for the purpose of the present study. The list of the
working male and female labour respondents was
prepared with the help of respective village leaders. Fifty.
agricultural labour respondents were selected randomly
from each of the said villages. The whole process resulted
in selection of 300 labour respondents for the present
study.

The term employment status is used in context
of number of man-months on an average that an
agricultural labour is employed in a year and wage he/
she is paid in relation to minimum wage6. It was scored
as per the following formula:

rSr. Technical Officer, Centre for Technology Assessment and
2Principal Scientist, Division of Agriculturul 

-E*tr*ion, 
IARI,

Transfer, IARI, New Delhi.
New Delhi.
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Employment Status : Man_months of
employment score x daily wage score

Man months employment was scored on the basis
of number of months respondents were employed during
the previous year.

Wages means amount of payment received for
any work done or services rendered. This may be in cash
or kind or in both. In addition to measuring employment
status their quality of employment was also taken into
consideration in terms of nature of work and extent of
satisfaction with their employment status.

RESULTSAND DISCUSSION

Personal profile of agricultural labourers

The findings of the study show that majority of
respondents , i.e. 47 .3 per cent were less than 35 years of

,age followed by age group of 36_50 years which were less
than 35.30 per cent. The older age group of those who
were above 5l years comprised 17.30 per cent. Male and
female respondents accounted for Sg.3O per cent and
40.60 per cent of the sample respectively.

Twenty four per cent of respondents belonged to
.lornt family system while remaining 76.00 p.r."ni*.r.
liom nuclear families. It indicates the nucrearisation of
lamilies in rural areas as well. Majority of the respondents
(53.30 %) had family size of 6-10 members. 44.70 per
cent respondents were small family size, of up to 5
members. Only 2.00 per cent were from large families
having more than I I members. This is because of large
number of nuclear families and also the younglr
generation might be aware about small family ro.rn. ih.
data in Table I shows that 45.30 per cent of iespondents
belonged to illiterate families having primary school level.
The findings suggest that literacy level of the agricultural
labourers is still low.

Employment status

Table 2 reveals that majority, 59.30 per cent of
respondents had low employment status in terms of
average per month income, 29.00 per cent had medium
employment status and only 11.70 per cent had high
employment status. Low employment status of the
rnajority of the respondents was because of seasonal
nature of agriculture. However labourers who were
employed round the year on salary basis had higher
employment status but their percentage was very small.

As regards to daily wages of respondents (Table
3), it was found that 45.40 per cent were getting daily

Table I Personal profile of agricultural labourers
(N=300)

Attributes Category

Age

Family's l.
Education 2.

3.

Less than 35 years
36-50 years

More than 5l years

Male
Female

Joint
Nuclear

Upto 5 members
6-10 members
ll & above

Illiterate
Primary school
Upto Xth

l.
2.

3.

l.
2.

L
)

142
106

52

r78
t22
1)

228

134
160

6

l18
136

46

Gender

Family
type

Family
size

l.
2.

3.

Table 2. Levels of employment status of the
respondents

Level of Employment
status

Frequency Percentage

L

2.

3.

High (la-20)

Medium (8-13)

Low (l-7)

35

87

t78

Table 3. Distribution of the respondents according to
daily wages

Daily wages
(in Rupees)

Frequency

l.
2.

3.

4.

Upto 40

4l -60

6l-80

8r-100

l0
136

60

94

wages in the range of Rs. 4l-60. Nearly one third of the
yomen were earning from Rs. gl_100 and 20 per cent Rs.
6l-80. Wages of only 3.30 per cent were below Rs. 40
per day. This group comprised of mostly women who
were working for half a day. The wages earned by these
women were in the form of cash, cash plus ceieal or
cereal only.

Frequency Percentage

47.30
35.30
t7.30

59.30
40.60

24.00
76.00

44.70
53.30
2.00

39.40
45.30
15.30

(N=300)

I 1.70

29.00

59.30

(N= 300)

Percentage

3.30

45.40

20.00

31.30

107

E
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Table 4. Distribution
of remuneration
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of the respondents on the basis

Activities

(N=300)

Basis of Remumeration Frequency Percentage

2.

3.

Wage basis

Cash

Cash + Cereal

Only cereal

Term contract

Monthly Salary

240

232

t2

6

22

28

80.00

77.70

4.00

2.00

7.30

9.30

Table 4 reveals that majority'(80.0 oh of
agricultural labourers) were hired on wage basis and 77.70
per cent were paid in cash on daily basis and in some cases
(40 %) they were partly paid in cash and partly through
food (Cereal). In still fewer cases given in lieu of labour
jobs. Nearly one-fourth of the respondents were being
hired on monthly cash salary basis.

A small minority (73.00 oh) were employed on
'term contractual basis' for carrying out particular jobs like
sowing, harvesting etc.

Quality of employment of agricultural labourers

Quality of employment of agricultural labourers
was studied in context of their nature of involvement i.e.
agncultural and domestic, their level of satisfaction and
employment profile, their preferred and non preferred
work activities and their perception in terms of difficult
and easier jobs.

Perceived satisfaction of the respondents with their
income

It was interesting to note that a substantial
percentage (41.30 %) was satisfied with their existing
levels of income. Though majority (58.70 %o) respondents
expressed dissatisfaction with their income (Table 5).

Table 5. Perceived satisfaction of the respondents with
their with income

(N:300)

Category Frequency Percentage

Land preparation

Ploughing
Sowing

Irrigation
Fertilizer application
Weeding

Intercultural Operations

Pesticide Spray

Caretaking (watchman)

Satisfied

Dissatisfied

124

176

41.3

58.7

During informal conversation u'ith respondents, it was

observed by researcher that this satisfaction was more rn

case of migrant labourers than the local ones. It appeared

that main reason for satisfaction u'as their inability to
eam that much in their orl'n r-illage and also they felt a

sense of achievement on coming out of their native place

and eaming a comparatively larger amount than their
brethren in their native place.

Involvement of respondents in activities related to
farm, animal care, domestic and other non-
agricultural activities

In the course of the study it was found that
agriculture labour is hired for the specific fann activities.
The involvement of respondents in various activitres is

reported in Tables 6, 7, 8 and 9. The results of present

study show that among farm related activities that involve
land preparation and sowing a large percentage of
labourers (72.00%) were involved in intercutural
operations that ranked I in terms of most frequent activity
followed by weeding, (67.30 Yo rank II),' sorving' (44.70
o/o rank III), irrigation, (41 .30 % rank IV) and land
preparation, (40.70 Yn rank V). A little less than one third
of the respondents were involved in ploughing.

Among allied farm activities, majority of
respondents were employed for post harvest activities
such as harvesting, (94.30 %o rank I), followed by
threshing, (61.30 c'/o rank II) and storage actrvities, (27 .30
o/o rank III). Gardening was mainly performed by
respondents in Gurgaon district since labourers were
employed in farm houses (4.70 % rank IV) and equal
percentage (4.7%) were reported engaged for cart pulling.
Those engaged in cutting trees were (1.30 % rank VI)
and (0.60 oh rank VII) were involved in a soil filling and
preparing channels.

Table 6 : Involvement of respondents in land
preparation and sowing activities

(N=300)

Frequency Percentage Rank

122

90

134

124

l16
202

216

72

73

40.70

30,00

44.70

41.30

38.70

67.30

72.00

24.00

24.30

V
VII
III
IV
VI
II

I

IX
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Table 7: Involvement of respondents in
activities

The labour intensive activities like harvesting,
intercultural operations and weeding were observed to be
the most frequent activities for which labour is commonly
hired. These activities are drudgerous and do not require
any skill. In contrast activities like fertilizer application
and preparing channels which require some skill and are
less labour intensive are largely done by the farmers
themselves.

Table 8 discusses the respondents involvement in
activities related to animal care. It was observed that
respondents were broadly engaged in eight major
activities. Fodder cutting and preparing feed activities
were reported by majority of respondents, i.e., 20.70 per
cent each and these both ranked I among all the animal
care activities. Feeding'and'cleaning of yards'were the
second ranked activities reported by 20.00 per cent ofthe
respondents. While 18.00 per cent of the labourers were
involved in bathing of animals which was ranked third
followed by 14J0 per cent who were in milking job-rank
I. Last in the rung were poultry farming and selling of
milk.

Table 10. Distribution of the respondents as per their
involvement in non-agricultural skill based activities

(N=300)

Activities Frequency Percentage Rank

allied farm

(N=300)

Activities Frequency ferceniage Rank

Harvesting

Threshing

Storage

Pulling cart

Tractor operator

Soil filling

Preparing channels

Cutting trees

Gardening

283

184

88

l4
t2

2

2

4

t4

94.30

61.30

27.30

4.70

4.00

0.60

0.60

1.30

4.70

I

II
III
ry
V

VII
VII
VI
IV

Table 8 : Involvement of respondents in
related to animal care

activities

(N=300)

Activities Frequency Percentage Rank

Fodder cutting

Preparing feed

Feeding

Milking

Bathing

Cleaning of Yard

Poultry farming

Selling milk

62

62

60

M
54

60

4

4

20.70

20.70

20.00

14.70

18.00

20.00

1.30

1.30

I

I
II
ry
m
II
V

V

Pottery

Rope making

Band drummer

Plumber

Mining
Driving

6

2

2

4

4

2

2.00

0.70

0.70

1.30

1.30

0.70

I
I
I
II
II
II

Table 9. Involvement of respondents in
activities

Table 11. Distribution of the respondents as per their
involvement in non-agricultural non-skill based
ectivities

1il=soo;

Activities Frequency Percentage Rank

domestic

(N=300)

Activities Frequency Percentage Rank

Cooking

Cleaning

Preparing case for
storing cow dung cakes
(Bitora)

3

6

3

1.000

2.00

1.00

94

4

t2
I
2

6

II
I
II

Construction

Brick making

Shop keeping

Cleaning in school

Anganwari worker

Rickshaw pulling

31.30

1.30

4.00

0.30

0.70

3.00

I
IV
u
VI
V
III

I



110 INDIAN JOURNAL OF

The agricultural labourers comprising the sample

of the study was also found to be engaged in activities
other than agriculture. Such non-agricultural activities
were further divided into skill based and non-skill based

activities (Tables 9 and 10).

Very few respondents were involved in skill
based activities. Maximum percentage of the respondents,

i. e , 2.00 from this category were employed in plumbing
and mining, 1.30 per cent each. Lastly 0.70 per cent each
were employed in rope making, band drummer and
driving.

Among non-skilled activities, majority of
respondents i.e. 31.30 per cent were involved in
construction work followed by shop keeping, (4.00 per
cent). Only 3.00 per cent of the respondents were
involved in rickshaw pulling.

Table 12 depicts the distribution of respondents
according to their most preferred work activity. A large
percentage (86.70) of the respondents did not have any
specific preference for work. Whatever job they got, they
were ready to do for their earnings. This lack of choice
for work is a clear indication of desperation of the
respondents to eam daily income by doing whatever jobs
they can get. This also reflects lack of opportunities for
this class ofunskrlled, uneducated and unorganized group
of people. However, from the few (13.3%) who expressed

their choice, it was found that a higher level of preference
was given to animal husbandry (3.3%), followed by
s<iwing and harvesting (2.7 %).

In order to gain further insight into choice of
work as preferred/ not preferred by the labourers, they
were querried on their least preference of labour jobs
(Table l3). It was worth noting that a large majority, i.e.

Table 12. Distribution of the respondents in relation
to most preferred work activity

(N=300)

Choice Frequency Percentage

Choice

None
Ploughing
Spraying
Working in the open field
Electrical work

Table 14. Distribution of the respondents in
to their perception of difficult jobs

Choice

None of the jobs
Ploughing
Spraying
Farming
Construction
Threshing
Electrical work

No specific preference

Animal Husbandry
Shop keeping
Sowing and harvesting
Floriculture
Caretaking
Dnving
Constructionwork

260
l0
4

8

6

4

2

2

86.7

3.3

1.3

2.7

2.0

1.3

0.7

0.7

EXTENSION EDUCATION

Table 13. Distribution of the respondents in relation
to least preferred work

(N:300)

Frequency Percentage

270

6

8

12

4

90.00
2.00
2.70
4.00
1.30

90.00 per cent did report any activity as their least
preference. This clearly reflects readiness on their part
to undertake any job that ensures them to earn their darly
bread. The choices ofjobs were those that ensured them
to earn their daily bread. The choices of least preferred
job were expressed by small percentage of respondents.

These were 'working in the open fields' (4.00 %),
'spraying' pesticides, (2.70 %)'ploughing' (2.00 %) and
'electrical work (1 .30 %).

According to Table 14 majority of the
respondents, i.e. 85.3 per cent did not consider any job
given to them as difficult. Among others the most difficult
jobs were ploughing (4.7 %) spraying (4.0 %), farming
as a job and electrical work (2.0 %) construction work
(l .3 %) and threshin e (0.7 %).

These findings on perceived most difficult job
strengthen the earlier findings that labourers rarely have

any choice and they do not think on these lines. In fact
finding work is probably the most difficult and critrcal
aspect rather than makrng choices in various categones
of work.

refation

(N=300)

Frequency Percentage

256
t4
t2
6

4

2

6

85.30
4.70
4.00

2.00

1.30

0.70

2.00
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Employment profile

The employment profile of the agricultural
labourer was analysed in terms of the nature of their
contract, number of employers and their means of
sourcing the job.

None of the respondents had any written
document for their contractual job (Table l5). Ninety per
cent of respondents were working with more than one
landlord. A large majority of respondents, (gg.70 o/o)were
personally called by employers, while 26.70 per cent had
personally searched the job for themselves. Only two per
cent of the respondents in each case, found the jobs
through neighbours and labour market.

It is quite obvious from the above finding that
agricultural labour is a totally unorganized sector *h"."
c.asualness prevails and obviously the supply is more than
the demand.

Table 15: Distribution of the respondents according to
employment profile

(N=300)

Attributes Category Frequency Percentage

Type of
contract

\umber of
employer

Job source

Written
Verbal

One
More than one

Personally called
by employer
Ne ighbouirs
Relatives
Personally Searched
Labour market

0
300

30
270

266

6

4
80
6

0
100.00

10.00
90.00

88.70

20.00
13.00
26.70
2.00

SUMMARY AND CONCLUSION

The low employment status of the majority might
have been due to the fact that underemploy*"nii,
prevalent among agricultural labourers because of
seasonal nature of agriculture. It was found that 45.40 per
cent were getting daily wages from Rs. 41.60 and
majority comprising three forth were getting daily wages
in cash. It rvas interesting to note that 41.30 per cent
respondents expressed satisfaction with their income. In
farm related activities respondents were involved mainly
in sowing, intercultural operations, weeding, harvestini
and threshing. In majority cases, women workers were
employed for intercultural operations and weeding. The
major activities involving milch animals were confined
to the collection, preparation and feeding of animals
Respondents did not have any specific preference for
work. Whatever job they get, they were ready to do and
earn. This lack of choice for work is a clear indication
of desperation of the respondents to eam daily income
by doing whatever they can get. This also reflects lack
of opportwrities for this crass of unskired, uneducated and
unorganized group of people. Similarly majority of them
did not consider any job given to ihem in terms of
difficult, or easy. None of the respondents had any written
document for their contractual job. Ninety per cent of
respondents were working with more than one landlord.

Lack of employment opportunities,
underemployment, delayed payment of wages and
unequal wages of male and female labourers were found
to be the major economic problems. The proper
enforcement of adequate labour legislation to protect them
against irregular and low-quality employment, low wages,
lack of social justice, safety and heaith regulationi is
important for overall improvement in socio_economic
condition of agricultural labourers.

lu
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Transfer of technology constitutes an inevitable

link in the chain of development in marine fisheries sector

of India. With the dwindling catch rate in marine

fisheries, alternate employment generation is vital for

livelihood security of coastal fishers. A situational

analysis points to the need for empowering them using

appropriate development strategies enabling adoption of
tect nicat innovations like mussel culture for
entrepreneurship development and income generation'

The advent of mussel culture technology has borught a

tranition in the fisheries sector. Creating awareness

through training and demonstration programmes is

mandatory for commercializing musel farming

technologies developed by the institute' Lack of
knowledge about the farming methods and its profitability

is one of the major factors, which has restrained adoption

of these technologies by fishermen' The experimental

trials conducted by CMFRI have proved the techno-

economic feasibility of mussel farming' (Ashokan e/ a/''

2001 and Vipinkumar Y.P. et a1.,2001)' Karwar region

in Karnataka, Goa and Ratnagiri region in Maharashtra

are identified as suitable areas for adoption of mussel

culture.

The major objectives taken care for the study were:

i. To disseminate the mussel culture technology to the

selected Seif Help Groups in Karnataka coastal belts

Mussel Farming Technology Dissemination to the self Help Groups

Vipin Kumar V.P.l and Asokan P.K.2

ABSTRACT

The study is an attempt to assess the socio-economic inpact of mussel farming by mobilising selthelp

groups in Kerala and Karnataka coastal belts. The study showed that mussel farming faced a number of

i-nrpediments such as water salinity, seed avaiability, climatic vagaries, problems related to identification of proper

beneficiaries and problems in marLting of mussels. The correlational analysis revealed a proportional relationship

between group dynamics effectivenesi and average yield obtained for each self-help group, which ensured a

reasonable profit as a consequences ofadoption ofmussel farming'

through appropriate training and first line
demonstrations.

ii. To evaluate the social economic consequences of
adoption of mussel farming by the selected Self Help

Groups.

METHODOLOGY

A situational analysis though PRA in Karnataka

coasts was undertaken to identiff suitable sites for mussel

farming in open sea and estuaries. Self Help Groups were

mobilised in Kamataka coastal belts and offered training

through demonstration on mussel culture in open sea and

estuaiies at three sites namely Majali, Sunkeri and

Bhatkal. Initially, training and demonstration programmes

in two sites in Karwar were undertaken, one for raft

culture in open sea in Majali of Dendebag and one for

rack culture in Sunkeri of Kali estuary. The training was

imparted to 45 members of three Self Help Groups each

in 2 sites separately comprising a total of 90 participants'

At Majali in open sea, a 5 x 5 metre raft and at Sunkeri

of Kali estuary a 5 x 5 metre rack constructed for mussel

culture. In Bhatkal, four Self Help Groups of l5 members

each exclusively of women fisherfolk comprising a total

of 60 participants were trained on mussel farming with a

trial in 5 x 6 metre rack culture by long method in

Mundalli river of Bhatkal estuary and Sunkeri of Kali

I Scientist (SS), (Agrl. Extn.), Central Marine Fisheries Research Institute (CMFRI), Cochin-682 018'

I Senior Scientist, Veraval Regional Centre of CMFRI' Gujarat'



MUSSEL FARMTNG TECHNOLOGY DISSEMINATION TO THE SELF HELP GROUPS

estuary was identified as a suitable site for mussel culture
and three Self Help Groups of 15 members were
mobilized. Training was imparted on the mussel culture
technology by technical experts in Sunkeri of Kali estuary
for the beneficiaries of Self Help Groups. The growth
parameters were recorded periodically and harvest was
undertaken in time with the following results. A pre-
tested well-structured interview schedule was prepared
and a survey was undertaken among the beneficiaries to
make out the profile of behavioural pattern and socio
economic characteristics.

In the present study, the Effectiveness on Group
Dynamics of these SHGs'was worked out based on Group
Dynamics Effectiveness Index (GDED. Group Dynamics
Effectiveness was operationally defined for the study as
the sum-total of the forces among the member of SHG
based on the sub-dimensions, such as participation,
influence and styles of influence, decision making
procedures, task functions, maintenance functions, group
atmoshpere, membership, feelings, norms, empathy,
interpersonal trust and achievements of SHG.
(Vipinkumar and Baldeo Singh 1998, 2001). For the
computation of the Group Dynamics Effectiveness Index
(GDEI) the scores obtained for each of the above
mentioned sub-dimensions were first made uniform and
then multiplied by the corresponding weightage assiged
to each as by expert judges. These scores were then
added up to get the GDEI score of each respondent. An
attempt to assess the social system consequences and
socio economic consequences over a period of time
especially after the interventions on mussel farming was
made based on the expressed opinion of the members of
the SHG.

RESI'LTS AND DISCUSSION

The SHGs'of Majali and Sunkeri were mobilized
by the project team of CMFRI and the SHG's of Bhatkal
were mobilizedby a NGO namely Snebakunja. The first
two trials and demonstrations were under the funding of
CMFRI and for the last one, only the technical helps
during the training and demonstration were offered by
CMFRI. The major expenditure required for mussel
farming is for the materials such as bamboo, nylon rope,
coir, cloth, seed, etc. and labour costs essentially for
construction, seeding, harvesting etc. The yield
particulars in all the ten SHGs' was noted and found as

substantially good which proves the profitability of
mussel farming in the subsequent trials becuase the
material costs such as those of bamboo, rope, cloth and
labour cost in construction etc. are negligible, this ensures
reasonable profit as a major consequence of adoption of

Mussel farming enterprise bringing about economic
empowerment of rural women through organised Self
Help Groups.

The yield in Kg per metre length of the rope
recorded in all SHGs'as average yield showed a positive
relationship with GDEI score. The correlation
(r:0.958139) was found significant owing to the't'value
9.465624 at I per cent level of significance (Table l).
Experience and observations already indicated that for a
group to be developed as an SHG, it requires a period of
at least 36 months and it is a hectic process. It has to
pass through various phases such as Formation phase,
Stabilisation phase and Self Helping Phase.

These Self Help Groups promote a cooperative
and participative culture among the members, which
ensures the empowerment culture of the Self Helping
phase. The utilization of fund sources, accounts
maintenance etc. are all perfectly accomplished with
proper maintenance of the documented records by the
group members. This ascertains the fulfillment of norms
and standards of the SHG leading to economic
empowerment of the members. The utilization of fund
sources, accounts maintenance etc. are all perfectly
accomplished with proper maintenance of the documented

Table l. Relationship of Yield and GDEI of SHG's

SHG Yield in
Kg/m

GDEI Correlation 't'
score Coefficient (r) value

SHGI 9.2
SHG2 9.I
SHG3 8.9
sHG4 12.6

sHGs 12.7

sHG6 12.5

SHGT 13.6

sHG8 13.1

sHG9 13.8

sHGl0 13.2

53.7 t
52.31

51.91
57.32
56.68 0.958139 9.4656248**
57.14
60.01
59.98
61.29
60.02

Table 2. Constraints faced by the SHG members in
mussel farming

Constraints

Unpredictable seed availability

Mortality of seeds during transportation

Reduced growth during certain period ofthe year

Marketing of mussels

Meat shucking problems

Sqcial constraints like caste, conflicts, politics etc.

!

Rank

I

2

J

4

5

6

I 13
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records by the group members' This ascertains the

fulfillmeni of norms and standards of the SHG leading

to economic empowerrnent of the members'

Constraints faced by the fisherfolk in mussel farming

Mussel farming faces a number of impediments

like water salinity, seeJavailability, selection of loaction/

site, climatic vagaries, identification of proper

beneficiaries and proper monitoring opportunities' The

."i". constraints faced by the fisherfolk in mussel

cultivation are given in Table 2'

The open sea mussel culture in this particular

case met with the impediment of unfortunate sabotage of

the seeded mussel by some miscreants' It was rectified

if .".."aing, but the yield was not that much conspicuous

.ornpur"a to ttt" triais undertaken in estuaries' All the

SHG members are of unanimous opinion that the

government agencies should come forward with improved

ilarketing facilities, as marketing of the mussel was

p".".ir.i.t one of the biggest constraints' Provision of

iours *ith reduced intereii rates and freezer facility for

storage of harvested mussels can bring about a

breaktLough in this sector in the near future' Though

the lucrative Goa market proximity was an added

advantage for these mussel culture trials, appropriate

,trut"gi"-, to address the socio-legal is-sues encountering

mussel farming, awareness building and market

derelop*ert ari the inevitable requisites for further

.*punrion of mussel culture through community

paiticipation for sustainable development'

Table 3. Social system consequences

INDIAN JOURNAL OF EXTENSION EDUCATION

Table 4. Social economic consequences

S.No. Items Percentage

Social system consequences and socio economic

consequences

An attempt to assess the social consequences and

socio economic consequences over a period of time

expecially after the interventions on mussel farming was

*ua" Uu."a on the expressed opinion of the members of

the SHG. The social system consequences was assessed

in terms of the pururnit"" such as Lititgation' Political

participation, iarticipation in co-operation' Dowry'

h.".r"uiionul activities Social and religious fund provision

was made in percentage value' The socio economic

consequences were assesses on the parameters such as

Price, Cost of inputs, Credit availability' Labour

availability, Labour cost, Local availability of inputs'

Subsidy oi inputs, Co-operation and Transportation cost'

From the (Table 3) it is noted taht 70 per cent of

the fishermen expressed that social and religions fund has-

increased and 68 per cent ofthem told that their level of

folitical participaiion is increased' Regarding the Socio

Economic consequences from the (Table 4) it is noted that

the transportation cost is increased by 82 per cent and

labour cost is increased by 79 per cent and 67 per cent

expressed change in their housing pattern' Similar

i-nlrpretatior, .un be made on other parameters also'

S.No. ltems P"."gr!39. _

Price

Cos of inPut

Credit
availability

Labour
availabilitY

Labour cost

Local avail-
bility of inPuts

Subsity of
inputs

Co-oPeration

Transportation
cost

Change in
housing Pattern

Increased Un changed Decreased

l.
)
1

4.

5.

6.

7.

8.

9.

10.

65

63

43

25

79

29

28

33

82

67

35

23

4l

24

l7
53

39

39

l6

28

o

t4

l6

5l

4

l8

33

28

)

5

l.

2.

Litigation 50

Political 48

participation

Participation in 30

co-oPeration

Dowry 19

Recreational 53

activities

Social & religious 70

fund

49

4t

63

70

37

I

ll

ll
l0

4.

5.

6.
20 10
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CONCLUSION

An attempt has been made to assess the socio
economic impact of mussel farming by mobilizing Self
Help Groups in Kerala and Karnataka coastal belts.
Mussel farming is slowly achieving considerable
significance becuase of its profitability. But it is
inevitable to take care of the selection of suitable sites
fulfilling the essential parameters for undertaking mussel
culture trials. It would be pertinent to have study on the
effect of coir retting zones on growth and attachment of
mussel seeds to the strings, which often found to be not
suitable by experiences and observations. The export
potential of mussel can be promoted through value
addition experiments on depuration plants in filtered
seawater. Organised fishermen's cooperatives can play
a vital in various stages of seedling, harvesting, sorting,
grading, packing, and marketing with an intention of
export potential.

The study emphatically disclosed the deep rooted
influence of Group Dynamics network among the farmer
folk as influenced by their participation, influence and
styles of influence, decision making procedures, task
function, maintenance function, group atmosphere,
membership, feelings, nonns, empathy, interpersonal trust
and achievements of SHG. Irrespective of the location
specific problem orientied resource based alternative
programmes for income generation, this study enrphasises
on the economic empowerment of rural women through
mussel farming as a means of poverty eradication through
Self Help Groups because, poverty can only be alleviatid
by mobilising the poor to solve their actual problems in
the form of organised SHG's. In the impact assessment,
the correlation analysis revealed, a proportional
relationship between the Group Dynamics Effectiveness
and Average Yield obtained for each SHG, which ensures
reasobale profit as a major consequence of adoption of
Mussel farming en(erprise bringing about economic

empowerrnent of fisherfolk through organised Self Help
Groups. Similarly the social system consequences and
socio economic consequences over a period of time, after
the interventions on mussel farming were also assessed
made based on the expressed opinion of the members of
the SHG.
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Research Note

ImpactofTrainingonKnowledgeofFishermenTrainees
on Freshwater Fish Culture

ln any enterprise, there always exists a scope for

increasing the efficiency and thereby the income

;;;;;;*d""rhis requires t'pdutit'g the knowledge of the

i"r.on engaged in such enterprises and also imparting the

I."a.a ttTff so that they can utilise them to the maximum

.^r.r, possible. froviding training of various kinds

,.iut"a io the enterprises being practiced is considered the

t"st *ay to achieve this' This aim is to improve their

t ,o*t"ig. and skills in handling new technologies' But

it is essential to assess in detail the training needs of such

;;. Further it is often said that knowledge gap and

training need go hand in hand'

Technology in fisheries sector has been

developed sigrrificantly during the lasj three decades' But

it. i*pu.t o1 i.np,o'Ld technology has yet to reach the

fishfarmersandtoactivatethemtoproducemorefish
p."a""ri", and market them in the most economic way'

?raining on various aspects of inland fish.culture practice

has created more opportunities' motivation' create

u*ur.n"r. and confidence in the farmers (Seenappa and

Su..nd.u, 1988). The socio-economic characters viz'' age'

.Ju.ution and iand holdings etb., also plays a role in the

t no*t"age and attitude of the irainees (Singh and

Kunzroo] 1985). Inland Fisheries Training Center'

O.pur**, of iisheries at Fish Breeding unit located

near ghadravathi, Shimoga district has organized series

of training on various aspects of ,a 
carp culture to

disseminate the technologyio the fish cultivations with

out attributing their socio-ecot'omic characteristics' The

,u.""r, of any training programme depends on the impact

it had on the trainees' This paper makes an attempt to

evaluate the knowledge of paiticipants towards fish

culture at the beginning and at the end of the training

K. Maniappal, B.I. Halingali2 and M'S' Vignesh2

programme by considering their socio-economic factors

viz., age, education' land holdings etc'

METHODOLOGY

The study was carried out at Fishelies center'

Fish of Breeding unit, Shimoga district of Kamataka' As

a mandate of the Irrsiitute the training course on inland

fr.i 
"utt.rr" 

in tanksiponds was scheduled according to

ii" fu*i.ipants (SSiC/PUC dropouts)' The institute

."f"","a the participants from 14 districts of the state

tiro.rgt an oial interview' A batch of 36 trainees who

p"ni.ip*.a in a 90 days training course of inland fish

culture were the respondents for the present study' A

Uro*f"ag" aptitude iest by preparing questionnaire on

pr"p"ruti-ot oi fish ponds, iertilization and liming of fish

i"tiO f""a and feeding of fish, fish breeding techniques'

iir"ur., of fish and their management covering 20 marks

for each category. The test was conducted at the

i.ginning of tne training programme to know the

mi*f"agl level of the participant trainees' They were

trained on different u'plttt of fish culture for 90 days

(both theory and practical aspects)' The same test was

;;;r"J at the end of the training programme to know

iil i*pror.ment in lnowledge and skills gained by th9

participants on particular topics of the subject in which

taining was given' Similarly the respondents reaction

*"r" 
"iro 

recorded for their opinion about the training

topic utility and duration of the programme' The

tno*t"ag" of participants on fish culture management

technology was meast'lred by assigning scores (Jha and

Sfrurrn",-ig73). For eliciting the knowledge of the

punitipunO on the total score obtained by trainees were

itussid"a into low, medium and high knowledge'

rAssociate Professor of Fisheries' ZARS' Navile' Shimoga-577 204'

'C"ir"g" of Agriculture, Navile' Shimoga-577 204'
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RESULTS AND DISCUSSIONS

The study showed that majority of respondents
were belonged to SSLC dropped (25%) or SSLC passed
(53%) and PUC (22%) and they were between the age
group of 18 to 35 years. The trainees who attended the
training prograrnme were from large family background,
the average size of the family accounted was 9.30. As
many as 6l.ll % of trainees had rainfed land and only
19.44% belonged to land less category. Percentage of
both rainfed and irrigated land constitute 19.45 %. The
trainees (58.33%) had more than four years of farm
experience.

The mean percentage knowledge score of the
trainees at the beginning of the training was l4.ll and
has increased to 73.61 per cent after the training
programme. In the training programme there was a
provision to provide information through visual aids about
the technology, followed by field demonstration on
various aspects of fish culture technology. This enabled
the individuals to develop certain amount of skills and
knowledge to the subject deliberated. Since, the group
was relatively small there was a provision for asking
questions and getting clarifications. This further implies
that the course content drawn for the various aspects of
inland fish culture were well designed keeping in view
the needs of the clientele. The calculated 't'value for test

of significance after training programme was 26.54. The
knowledge level of the trainees after the training
programme was considerably higher. (Table 1). Similar
knowledge gains was reported by Hussain et al. (1994).
The study reveals that majority of the participants
expressed their satisfaction for the inclusion of various
relevant topics viz., pond preparation, fertilization and
liming, food and feeding of fishes, fish breeding
techniques and disease management in their trainig course
for transfer of these technologies in their respective
workings areas. The trainees belonged to young age (18-
35 age group) and were poor in social participation. As
the data indicates none of the participants have actively
involved in the cooperative sector. Poor use ofextension
literature and technical persons were identified. Even now
they were found to have greater degree of information
from relatives and friends rather than from the media
(Radio, T.V. film shows). Bhaumik et al. (1992) observed
that farmers contact with extension agency is very
important for adoption of technology. The present study
indicates that the trainees had shown interest and there
was improvement in understanding the basic concepts of
fish culture technology. This is becuase of the trainees
had their education upto SSLC/PUC level and made
scoring significantly after the training programme rather
than age and other social characteristics.

Table l.Impact of knowledge and aptitude test of the training programme on difl'erent aspects of lish culture

Preparation
S. of fish ponds

No. 

-

Before After

Pond Fertilization Food and feeding Fish Breeding Fish disease
and liming of fish techniques management

Total
score

Before After Before After Before After Before After Before After

I

2

J

4

5

6

7

8

9

l0

1l

12

13

5

4

J

3

5

4

2

I

I

I

2

6

2

l6
l5

l6
t4

t7

l6
l4
t7

l5

ll
9

t6

l8

2

4

5

4

2

3

4

2

2

4

1

5

I

l6
l3

t4

l8
t6

l5

l0
l5

l8
ll
l3

l5

l6

4

3

4

4

5

2

6

3

5

5

3

4

2

t7

l9
l8
t6

l8
l5

r5

t7

t4

l6
l0
t7

l7

2

2

2

I

2

2

2

I

0

3

0

3

I

t4

t7

l3

t2

l8
l6
t2

ll
l0
r2

3

l8
t7

5

4

5

6

J

2

5

2

4

5

7.

5

2

18

l5

t7

l6
17

l8
t7

l7
l8

t7

ll
17

t2

l8

t7

l9

18

t7

l3

t7

9

t2

l8

8

23

8

8r

79

78

16

86

80

68

77

15

67

46

83

85

E
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PreparationPond FertilizationFood and feedingFish Breeding

and liming of fish
Fish disease

techniques

Total
managementS. of fish Ponds

No. 

-

Before After Before After Before After Before After Before After
Before After

144
15 2

16 I

t7 I

l8 I

193
203
212
225
232
242
255
264
11 ',

282
292
303
31 2

323
332
344
354
363

l5

l4
t7

13

l3

l0
l8

3

9

l8
t7

l6
8

15

l2
t6

16

l3

15

15

t4

t6

17

s

5

2

2

2

3

J

2

5

I

6

2

5

2

4

3

2

5

4

2

)

4

3

l8
18

t4

t6

9

7

16

5

7

l5

l6
l8
l5
l6
l6
l8
l5
l6
l4
16

l5

l5
l6

3

3

5

3

3

,)

4

J

3

2

5

2

4

6

J

2

6

J

3

J

5

5

4

l9
t'7

l5

l8
l5

8

l6
8

l2
l8
l7
18

l5

l8
t7

18

l4
17

t7

15

t2

l5
t7

0

0

0

1

I

I
1

I

3

0

0

0

I

I

I

1

0

3

2

0

I

2

I

t7

l3
l5

l5

t2

6

18

4

l2
l5

l6
l5

6

13

l3

t4

t2

t3

15

t7

l3

t4

l4

5

4

J

2

1

3

2

)

4

2

J

2

5

4

2

3

4

I

4

1

J

6

4

l5

l9
l9
15

l3
t4

17

6

l4
17

l8
t7

ll
t7

15

l6
l6
l'1

l9
18

13

l1

l6

t7 84

t4 81

11 80

977
862

t2 45

14 85

10 21

20 54

11 84

16 84

ll 84

19 55

15 79

t2 73

1l 82

15 73

t4 16

16 80'

8 8l

15 67

21 77

16 80

CONCLUSION

The training programmes organized by the

department of fisheries had desirable impact on the rural

educated SSLCiPUC drop outs to acquire knowledge on

various aspects of fish culture and to become self

employed. Majority of the trainees had minimum contact

with extension agency. Extension contact is one of the

most significant iactors contributing towards knowledge

level oi the farmers. It may be 'difficult to resume the

level of adoption of an improved technology unless is it

first known to the person who is going to adopt it' Rogers

and Shoemaker (1971) considered knowledge as a

function of an innovation decision process' Hence' it is

most important that the rural youths/school drop out

should have extension contact by various agencies to

strengthen their knowledge for future and effective

adoption of the new technology. There is a need to set.

up extension efforts to motivate them to adopt all the

recommended practices. Steps may also be taken to

overcome the constraints faced by trainees/youths-ln the

adoption of fish culture production technology' It may

be suggested that similar training programmes may be

ptannid in collaboration of Fishereies scientists of the

Agricultural Universities for successf,ul implementation

of the training Programmes. '
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Research Note

Role of women in household food security is

vilal and unique' Women alone are responsible for the

methods aAopted for nutritional security of household

particularly flod processing and food preservation' The

nutritional status of family members are greatly

influenced by sound knowledge, attitude, belief and

values possessed by them. The knowledge of eatables

about calories, presence of vitamins and minerals in food

items guide thi home practices in fruits, vitamins and

minerils are to be preserved, being the essential

component of balanced diet. ln our daily life' the diet

snouta include fruits which are essential to keep the

body fit and maintain immunity' The fruits are being

produced in different climates' In order to ensure

.availability of fruits throughout the year, they should be

preserved. Fruit preservation is done by different

methods. In permanent method of fruit preservation' the

i*1,. ur" kept safe for a long period' One of the methods

of permanent fruit preservation is through the use of

chemicals, for example, tomato sauce' mango pickle'

lemon pickle etc. The present study is an attempt to

understand to the knowledge and adoption of improved

fruit preservation practices being followed by rural

women. The specific objectives of the study are as

follows:

1. To study the socio-economic profile of the

resPondents.

2. To study the knowledge and adoption of improved

fruit preservation among the respondents'

3. To study the constraints faced by the respondents in

adoption of improved fruit preservation practices'

Preservation Practices Among Rural Women

Mandavi Mishral Baldeo singh2 and vinod Kumar Chaturvedi3

KnowledgeandAdoptionoflmprovedFruit

METHODOLOGY

The present study was conducted in two randomly

selected villages namely Lalupur and Pusaina of

Sultanganj btock of Mainpuri district of U'P' state' A

total # 80 rerpondents (rural women) were selected

through random sampling technique for the study' The

data iere collected from the respondents with the help

of a structured interview schedule developed for the

purpose. The knowledge of respondents regarding

i*prolo.a fruit preservation practices was assessed

through a knowledge test specially developed for the

pr.po-r.. The knowledge of respondents was categorized

into tt.eb categories viz. low, medium and high on the

basis of scores obtained by them' (Low level >7 scores:

medium level 8-14 scores and high level 15-21 scores)'

The adoption of improved fruit preservation practices

was estimated in terms of acceptance of technology by

the respondents. The extent of adoption was categorized

into thiee levels viz. full, partial and nil' The statistical

tools like percentage, mean and standard deviation were

used to analyse and interpret the data'

RESULTS AND DISCUSSION

Socio-economic Profile of the

The majority of the respondents were in the

middle ug. group (66.25%) educated graduate and above

(, 62. 5%) iminied (92.50%) ; bel on gin g to nuc lear fami I i es

iSg.ZSy")t occupation as housewife (75%); with family

income in the middle grouP (47 5%)'

intDirector(Extn.),IARI,NewDelhi,3Technicalofficer'DivisionofAgricultural

Extension, Indian Agricultural Research Instirute' New Delhi-l 10012'
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Knowledge of respondents regarding improved fruit
preservation practices

The information relating to knowledge of rural
women regarding improved fruit preservation practices
are presented in Table 1. A perusal of data given in
Table I indicates that the majority of respondents
possessed medium level of knowledge regarding
improved fruit preservation practices. However, in the
case of tomato sauce, the majority of the respondents
(40%) were found to have low level of knowledge. The
mean knowledge score was observed to be maximum in
case of tomato sauce (14.56%), followed by mango pickle
(11.51%) and lemon pickle (4.99).

Adoption of improved fruit preservation practices

The relevant data pertaining to adoption of
improved fruit preservation practices among the
respondents are depicted in Table 2. A close look at the

data provided in Table 2 reveal that the extent of adoption
of improved fruit preservation practices among the
respondents was 'partial' in respect of all the three
practices taken together. The full adoption was observed
to be maximum in case of mango pickle (33.27%). On
the other hand, the non-adoption was observed to be

highest in case of tomato sauce (36.98%). The overall
findings suggest that the adoption of improved fruit
preservation need to be promoted through an appropriate
strategy.

Constraint faced by the respondents in adoption of
improved fruit preservation practices

The findings regarding the constraints faced by
the rural women in adoption of improved fruit
preservation practices arc summarized in Table 3.

The data in Table 3 reveal that lack of adequate
training facilities occupied the first rank (70%) followed

Table l. Level of knowledge of respondents regarding improved fruit preservation Practices

(N=80)

Preservation
S.No. practice

Knowledge level (%)

Low Medium High

Mean knowledge
score

1.

2.

3.

4.

Mango pickle

Tomato sauce

Lemon pickle

Overall

31.25

40.00

30.00

30.37

37.50

3s.00

42.50

42.22

31.25

25.00

27.50

27.41

1 1.51

t4.56

4.99

24.t0

Tahle 2. Extent of adoption of improved fruit preservation practices among the respondents

(N:80)

Preservation
practice

Extent of adoption (7o) Mean adoption
score

Full Partial Nil

l.

2.

3,

4.

Mango pickle

Tomato sauce

Lemon pickle

Over all

33.27

28.64

26.83

29.58

39.68

34.38

39.34

37.80

27.0s

36.98

33.83

32.62

t2.61

Il.t0
04.96

t9.94

S.No.
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Tabre 3. Constraints faced by the respondents in adoption of improved fruit preservation practices'

SI.No. Constraints Frequency

1.

2.

J.

4.

5.

Lack of adequate training facilities'

High cost of technologY.

Lack of technical advice

from fruit Preservation centers'

Skeptical due to adverse effect

on health due to use of chemicals'

Lack of accessibilitY to Procure
technological inputs from market'

56

52

48

46

43

70.00

65.00

60.00

57.50

53.'7 5

I

11

III

IV

V

by costly technology (65'/'), lack of technical,*"i::

teOX), sieptical dui to adverse effect on health (57'50)

and lack oiaccessibility to procure technological inputs

from market (53.75). It is pertinent that the training

facilities and cheaper availability of technology are the

important factors in adoption of improved fruit

preservation Practices.

CONCLUSION

The study has revealed that the majority of rural

women possessed medium level of knowledge regarding

improred fruit preservation practices namely mango

pickle, tomato squace and lemon pickle together' The

ixtent of adoptionof improved fruit preservation practices

urno.,g the rlspondent was partial in respect of all the-

prurtll.t taten' The lack of knowledge and high cost of

Iechnology were the major constraint perceived by the

,espondJrtts in adoption of improved fruit preservation

practices. The overall findings of the study make a strong

ii)

in)

case for developing capacity building through training

programmes and eniuring accessibility to technology fcrr

p.o"*oting adoption of improved fruit preservation

practices among the rural women'

The implications based on the findings of study

are highlighted below:

Adequate training should be provided to rural

*orn.n to equip them with knowledge and skills

in improved fruit preservation practices'

Technical advice on improved fruit preservation

technology should be ensured by the fruit
preservation-training centre to the clientele'

Potential of mass media like television' radio'

newspaper, magazine, extension literatures should

Ue futty utilized for increasing awareness and

knowledge on the subject of fruit preservation'
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Ever increasing prices ofpetroleum products are
adversely affecting Indian economy and therefore, it is a. time that we seriously make attempts to find a dependable
altemative. In this context, it is gratifying to learn that
India would be using a blend of biodiesel with petro-
diesel in future. Although we used to see Jatropha curcas
plants, almost everywhere as a hedge plant, in its new role
it is to be used as a source of biodiesel which will have
major impact on our economy. Conventionally, this plant
had great medical importance and the non-edible oil
obtained from the seeds was used for soap and many other
products. ln India, it occurs almost, everywhere including
Andaman and Nicobar Islans. Being a drought tolerant
perennial, it can be grown on degraded and barren
wasteland, fallow lands, roadside, bordering the
agricultural fields as well as land under agroforestry
programmes. By Jatropha plantation, unproductive
wasteland can be converted into green oilfield. All these
attributes make it a versatile plant and needs a greater
attention to workout cultivation practices and extensive
efforts to promote its cultilation on large scale, which will
help in economic empowerrnent, social upliftment and
poverty alleviation within marginalized communities.
Keeping in view the above facts, the present study aimed,
"to find out the prevailing Jatropha cultivation practices
among the farmers in the study area"

METHODOLOGY

The present study was conducted purposively
selected in Udaipur district df Rajasthan. The Udaipur
district consists of eleven panchayat samities in total, out

Jatropha cultivation in udaipur District of Rajasthan
: Practices among Farmers

H.R. Meentl, F. L. Sharma2 and N.K. panjabi3

of which two panchayat samities were selected on the
basis of maximum number of Jatropha growers. For
selection of villages, five villages having highest number
of Jatropha growers were selected from each identified
panchayat samiti. From each selected village ten tribal ten
non-tribal Jatropha growers were selected randomly with
the help of random table. Thus the total sample consisted
of200 respondents, out ofwhich 100 tribal and 100 non-
tribal Jatropha growers were from all the selected villages.
Data were collected with the help of well prepared and
structured interview schedule employing personal contact.
Therefore, data were analyzed, tabulated and interpreted
in the light of objective of the study.

RESULTS AND DISCUSSION

An effort was made to find out the prevailing
Jatropha cultivation practices among the respondents. For
this, a schedule was developed containing twelve major
practices about cultivation of Jatropha. The result about
each practice are presented under following headings.

Use of varieties

The data incorporated in the Table 1 clearly
indicate that 86.50 per cent of total respondents were
using deshi/local variety of Jatropha on their field
boundaries, wasteland, degraded iand etc. wheleas, only
13.50 per cent respondents were adopting improved
varieties/species of Jatropha plants on graTing and
cultivated lands. Further analysis of table reveals that 90
per cent tribal and 83 per cent non-tribal respondents were
growing deshi variety of Jatropha. Whereas, l0 per cent
tribal and 17. 00 per cent non.tribal Jatropha growefs

rPh.D. Scholar, Department of Fxtension Education, RCA, MPUAT, Udaipur2Assistant Professor, Departrnent of Extension, RCA, MPUAT, Udaipur.
sAssociate Professor, Department of extension Education, RCA, MpiJTA, Udaipur.
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planted improved species of Jatropha plants. It was

further observed that central and state governments are

providing due emphasis on promotion and production of
Jatropha throughout country. Scientists and research

EXTENSION EDUCATION

observed that Jatropha plants provide benefit to the

farmers, who can cultivate them on arid and wasteland.

The present findings are similar to the findings of
Vashishtha (1997).

Table I Distribution of respondents on the basis of prevailing Jatropha cultivation practices (n:200)

S.No.
No.

Practices Tribal
farmers (o%)

Non-tribal
farmers (7,)

Total
(%)

l.

,

Use of Varieties
i. Deshi varieties
ii. Improved varieties
Use of land
i. Field boundaries
ii. Wasteland

iii. Grazing land

iv. Cultivated land
v. . Degraded and sodic land
vi. Stony and gravel land
Plantation method
i. Cutting
ii. Seeds

iii. Transplanting from nursery

iv. Transplanting one year old plants

Plant spacing
i. No recommended plant spacing

ii. 2 x 2 mts plant spacing under normal soil condition

iii. 1.5 x 1.5 mts plant spacing under high density

energy plantation and rainfed condition
. iv. Bio-fencing at spacing of 1.5 mts apart in single/

double row system surrounding orchards/

cultivated fields
Planting time
i. February - March
ii. At the on set of monsoon (June-July)

iii. during rainy season

Pit size used

i. 30x30x30cm
ii. 45x45x45cm
iii. 60 x 60 x 60 cm
lrrigation schedule
i. No irrigation (rainfed)
ii. Only at plantation stage

iii. Only at fruiting stage

iv. Both at plantation and fruiting stage

Use of manures
i. No use of FYM/manure
ii. Application of manure @ 2.5 kg/pit

before sowing of seed

Time of pruning
i. No pruning
ii. In the month of March
iii. In the month of APril
iv. In the month of June

90.00
10.00

93.00
81.00
3.00
2.00
7.00

38.00

95.00
20.00
8.00
2.00

48.00
14.00
2.00

36.00

83.00
17.00

100.00
23.00
6.00
6.00
17.00
17.00

98.00
23.00
15.00
4.00

37.00
2.00
4.00

57.00

86.50
13.50

99.00
52.00
4.50
4.00
12.00
26.50

96.50
21.50
l r.50
3.00

42.50
8.00
3.00

46.50

28.50
65.50
6.00

52.50
32.50
15.00

85.50
10.50
2.00
2.00

78.00
22.00

28.00
69.50
2.50
0.00

Table I contd....

3.

4.

1

27.00
66.00
7.00

50.00
32.00
18.00

89.00
9.00
0.00
2.00

80.00
20.00

30.00
67.00
3.00
0.00

30.00
65.00
5.00

55.00
33.00
12.00

82.00
12.00
4.00
2.00

76.00
24.00

26.00
72.00
2.00
0.00

8.

9.
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S.No.
No.

Practices Tribal
farmers (7o)

Non-tribal
farmers (7o)

Total
(%)

10.

lt.

12.

Hoeing and weeding
i. No hoeing and weeding
ii. l-2 hoeing and weeding
iii. 3-4 hoeing and weeding
iv. 5-6 hoeing and weeding
Time of picking
i. In the month of October-November
ii. In the month of December - January
iii. In the month of February-March
iv. No picking of fruits
Marketing channels
i. Local merchant
ii. Middleman
iii. Local market
iv. Cooperative society
v. Regulated market

83.00
I 1.00

4.00
2.00

50.00
22.00
28.00
0.00

80.00
13.00
5.00
2.00
0.00

78.00
13.00
5.00
4.00

48.00
13.00
19.00
20.00

71.00
17.00
7.00
5.00
0.00

80.50
r2.00
4.50
3.00

49.00
17.50
23.50
10.00

75.50
15.00
6.00
3.50
0.00

Use of land

Table I reveals that 100.00 per cent non-tribal
and 93.00 per cent tribal respondents used the field
boundaries for cultivation of Jatropha plants. Likewise,
81.00 per cent tribal and 23.00 per cent non-tribal
farmers have planted Jatropha on 81.00 per cent tribal
23.00 per cent non-tribal farmers have planted jatropha
on wasteland. The data further show that stony and
gravel lands were also for cultivation of Jatropha plants
38.00 per cent tribal and 17.00 per cent non-tribal and
17.00 per cent non-tribal farmers used degraded and
sodic land for cultivation of Jatropha plants. While,
very few numbers among total respondents cultivated
Jatropha plants on grazing and cultivated lands in the
study area. The reason behind the fact is that majority
of the respondents were not full aware of the benefits
derived from Jatropha plants, which can be grown in
scientific manner on grazing and cultivates lands.

Plantation methods

The data incorporated in Table I reveal that out
of total 200 respondents, 193 respondents were
following cutting method for plantation of Jatropha
plants in their field during onset monsoon, out of these,
95 were tribal and 98 were non-tribal respondents.
Nearly 21.50 per cent of total respondents were raising
Jatropha plants by seeds. They have used 2-3 kg

Jatropha seeds per hectare by this method. Further analysis
of table shows that 8.00 per cent tribal and 15.00 per cent
non-tribal respondents followed transplanting method for
plantation ofJatropha. The seedlings raised in nursery beds
were planted at proper plant spacing under well prepared
pits. The 4-6 weeks old seedlings were transplanted during
the rainy season.

It was further noted that only 3.00 per cent
respondents have sown the Jatropha by transplanting one
year qld plants in the month of September. One year old
plants generally grown up automatically under the old plants
are used for cultivation of Jatropha on a suitable land. This
technique saves the expenditure for raising the nursery and
time for development of plant. From the above discussion
it could be inferred that majority of tribol and non-tribal
farmer were sowing Jatropha plants by cutting technique,
which is common in the study area.

Plant Spacing

Table I shows that bio-fencing of at spacing of 1.50
mts apart in single/double row system surrounding orchards/
cultivated fields was prevailed among 36.00 per cent tribal
and 57.00 per cent non-tribal respondents while, majority
of tribal (48%) and non-tribal (37%) farmers had not
adopted plant spacing as recommended by scientists for
cultivation of Jatropha plants. This may be due to the fact
that farmers are still not fully convinced of cultivation of
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Jatropha plants on scientific lines in cultivated/

wastelands/grazing lands' Therefore, so many govemment

and non-government agencies are working from last few

years in ihis regard. Further analysis of table indicates

ix2 mts plant spacing under normal soil condition was

followed by 14 per cent tribal and 2 per cent non-tribal

farmers. It was also found that very few number of tribal

(2) and non-tribal (4) respondents maintained 1'5 x 1'5

mis plant spacing under high density energy plantation

and rainfed condition in the study area' The finding are

borne out by the f,rnding Ramachandra (2005)'

Planting time

It is clear frotrr the Table 1 That maximum

number of tribal (66%) and non-tribal (65%) respondents

cultivated the Jatropha plants at the onset of monsoon i'e'

in the month of June-July. This may be due to the fact

that June-July month is very appropriate time for

plantation of not only Jatropha plants but also a;; kind

of forest plants in the study area' Majority of respondents

were of the opinion that poor mortality of plants is

achieved when these are planted in the month of June-

July. Further analysis of table shows that 27'00 per cent

tribal and 30.00 per cent non-tribal Jatropha growers also

planted Jatropha plants in the month of Feb-March on the

boundaries of cultivated fields, where enough irrigation

facility is available to irrigate the plants'

A close analysis of table further shows that 6'00

per cent of the total respondents, of which 7'00 per cent

were tribal 5.00 per cent were non-tribal respondents'

cultivated Jatropha plants during rainy season in the study

area.

Pit size used

The data included in the Table 1 visualize that

out of 200 respondents, majority (5250%) of them used

pit size :O x 1O x 30 x cm for cultivation of Jatropha

plant. On the other hand, 65 (32'50%)jatropha growers

used pit size 45 x 45 x 45 cm for plantation ofseedling/

seeds of jatropha and remaining 30 (15'00%) respondents

planted jatropha plants in pit size 60 x 60 x 60 cm in the

,tudy ur.u. It was also observed that majority of the

jatropha growers did not fill the pits with mixture of

no.mal soil, compost/biodynamic manures before sowing

of seedling/seeds in the Pits'

A Comparative view of pit size used by tribal and

non-tribal farmers highlights that 30 x 30 x 30 cm pit size

was used by majority of tribal (50'00%) and non-tribal

(55.00%) iatropha growers for sowing of Jatropha'

Further, 32'00 per cent tribal and 33'00 per cent non-

tribal respondents adopted pit size in the shape of 45 x

45 x 45 tm, while less number of tribal (18'00%) and

non-tribal (l2.OO%) respondents were using pit size 60 x

60 x 60 cm in the study area' It was noted during the

investigation that the respondents dug the pits in the

month of epril and May for the plantation of seedling/

seeds of jatroPha Plants.

Irrigation schedule

Table 1 vividly indicates out of total 200

respondents, 85.50 per cent had not applied any kind of

irrigation to the jatropha plants' It means that these

fa.iers were raising jatropha plants in totally rained

condition because jatropha plants possessed most tolerant

capaciry to with stand under stress moisture condition'

which does not require much irrigation' It rvas also noted

from the table that 10.50 per cent of total respondents

applied irrigation only at plantation stage because these

farmers had the knowledge that light imgation is required

at plantation stage because these farmers had the

knowledge that light irrigation is required at plantation

stage for better establishment of plants' While' only 2'00

per-cent jatropha growers found in the category of

irrigation of jatroph plants at fruiting stage and both at

plantation and fruiting stage respectively'

Further analysis of table clearly indicates that

89.00 per cent tribal and 82.00 per cent non-tribal farmers

had not applied irrigation to jatropha plants at any stage

whereas, 9.00 per cent tribal and 12'00 per cent non-tribal

respondents irrigated jatropha plants only at plantation

stage for better establishment of plants' Likewise' only

4.00 per cent non-tribal farmers were irrigated jatropha

planti at fruiting stage for more fruit setting in the plants'

Further, it can be observed from the table that equal

number of tribal (2.00%) and non-tribal (2'00%)

respondents were applying irrigation at plantation and

fruiting stage of jatropha plants for getting more

production.

Use of manures

The data incorporated in the Table 1 reveal that

out of 200 respondents, majority of farmers (78'00%) did

not use the Farm yard manure/compost/biodynamic

organic manures in the pits before sowing of jatropha

plints. Whereas 22.00 per cent of total respondents

applied manure @ 2-3 kg/pit before sgwing of seedlings/

r..Ot of Jatropha plants' Future analysis of table clearly

reveals that 80.00 per cent tribal farmers and 76'00 per

cent non-tribal respondents did not apply any kind of

manures in the pits before sowing of .latropha seedsl

seedling. On the other hand, 20'00 per cent tribal and
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24.00 per cent non-tribal farmers used manures as
recommended through scientists per pit before sowing of
jatropha seeds. This may be due to the reason that some
of the farmers selected under study were trained by BAIF
(non-government agency ) in jhadol tehsil about scientific
cultivation ofjatropha plants. It was also observed during
the investigation that none of the jatropha growers were
using NPK mixture before sowing ofjatropha seeds and
after establishment of seedling in the study area.

Time of pruning

The data presented in Table I explicate that 69.50
per cent of the total respondents were pruning their
jatropha plants in the month of March to improve the
bearing potential of plant. Whereas, 28.00 per cent
respondents did not prune the thinner and condensed
shoots ofjatropha plants because they were not aware of
the advantages of pruning of plants. The pruning of
thinner and condensed shoots of jatropha plants was
practised in the month of April only by 2.50 per cent
jatropha growers. While not a single respondents was
pruning the jatropha plants in the month of June for
higher production of jatropha seeds.

Further analysis of table clearly indicates that
67.00 per cent tribal and 72.00 per cent non-tribal
respondents pruned their jatropha plants in the month of
March to get maximum yield potential of plants. It was
further noted that 30.00 per cent tribal and 26.00 per cent
non-tribal jatropha grower were noted that 30.00 per cent
tribal and 2.00 per cent non-tribal farmers pruned their
plants in the month of April to get more yield from the
same plants. It was noticed that jatropha is a bushy
statured plant and vegetative growth dormancy showed
during the winter months. The flowering and fruiting is
also affected due to current shoot growth. Thus, pruning
of thinner and condensed shoots is very essential in the
month of March to improve the bearing potential of plant.

Hoeing and weeding

Table 1 illustrates that nearly 80.00 per cent of
the total respondents were not practising hoeing and
weeding in jatropha plants whereas, 12.00 per cent
respondents practised l-2 hoeing and weeding for
removal of weeds and proper growth of the plants. It was
further noted that 4.50 per cent jatropha growers were
doing 3-4 hoeing and weeding in jatropha and very
number (6) of respondents were observed in the category
of 5-6 hoeing and weeding of jatropha piants. Thus
hoeing and weeding practices were not followed by
majority of respondents it may be due to the fact that most

of the jatropha growers were not fully acquainted with
advantage of intercultural operations.

Further, analysis of table shows that 83.00 per
cent tribal and 78.00 per cent non-tribal were not doing
any kind of intercultural operation in the cultivation
jatropha plants. While, ll tribal and l3 non-tribal
jatropha growers performed l-2 hoeing and weeding for
weed control and proper growth of the plants. It was also^.
found that 3-4 hoeing and weeding were reported by 4.00
per cent tribal and 5.00 per cent non-tribal respondents.
Likewise, 2.00 per cent tribal and 4.00 per cent non-tribal
jatropha growers practised 5-6 hoeing and weeding during
raising ofjatropha plants. These farmers possessed more
i;cientific knowledge about improved aspects ofjatropha
cultivation. From the above discussion it could be
concluded that slightly more number of non-tribal
respondents adopted hoeing and weeding practices than
tribal respondents in the study area.

Time of picking

The data presented in the Table I indicate that
out of 200 respondents, majority of respondents (49.00%)
picked jatropha seeds in the month of October-November.
It means that most jatropha growers were picking the
Jatropha crop not in right time as per cent the
recommendations of scientists in the literature. Whereas,
17.50 per cent respondents were picking the fruits of
jatropha in the month of December-January. Likewise, the
picking of fruits was practised in February-March by
23.50 per cent farmers and only 10.00 per cent of the total
respondents did not pick the fruits ofjatropha in the study
area.

A comparative view of picking time followed by
tribal and non-tribal respondents visualizes that 50.00 per
cent tribal and 48.00 per cent non-tribal respondents were
picking the jatropha seeds in the month of October-
November. Whereas, 28 tribal and 19 non-tribal were
picking the jatropha fruits at the right time i. e. in the
month of February-March. Likewise, 22.00 per cent tribal
and 13.00 per cent non-tribal respondents collected the
jatropha fruits in the December-January month. It is
interesting to note that only 20.00 per cent tribal and
13.00 per cent non-tribal respondents collected the
jatropha fruits in the December-January month. It is
interesting to note that only 20.00 per cent of non-tribal
farmers did not collect the jatropha seeds. It was observed
that the average seed yield varied according to plant
population, age of plantation and irrigation facilities, It
was also noted that majority of tribal and non-tribal
respondents were not growing jatropha plants on



jatropha plants and also had poor knowledge about

,,rious rnarketing channels where produce of jatropha

plants can be sold.

CONCLUSION

From the above results it can be concluded that

majority of respondents were using deshr/local variety'

*f',i.t were plantation on the field boundaries through

cutting method at spacing of 1'50 mts apart in single/

doublerowsystem.Further,majorityofthejatropha
gro*.t. cultivated iatropha plants at the onset of monsoon

[iun.-luly) in the pit size 30 x 30 x 30 cm without anv

tlna of irrigation and manures in the pits before sowing

oiiutropfru plants' It was also found that majority of

respondents were pruning their latropha plants in the

rnon.t,ofmarchandharvestingthejatrophaseedsinthe
month of October- November' The harvested seeds were

selling by 70 per cent respondents to the local rnerchant'
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scientific lines as recommended by experts so poor seed

;j;il ;. observed. However, the average yield of dry

.."d p", plant varied from 2-5 kg in the study area'

Marketing channels

Data present in Table 1 shows that nearly three-

fourth of the tltal respondents were seeding their jatropha

seeds to the local merchant at the rate of Rs' 6 to 9 per

tg. Wt"r.ur, 15.00 per cent jatropha growers approached

,riiddl"*un for the selling of jatropha kernel and 6'00 per

".nir.tpondents 
sold tf,eirlatropha yield in the local

market at the rate of Rs. 8 to l l per kg' Amount 3'50 per

."n, of total respondents utilized cooperative society as

a marketing channel to sell the produce ofjatropha' None

ofthe respondents sold thejatropha seeds in the regulated

market in the studY area'

A close observation of data clearly shows that

80.00 per cent tribal and 71'00 per cant non-tribal farmers

were selling their jatropha produce to the locale merchant

in the viUige. Majonty oi both the categories utilized

local merchant as marketing channel for selling of

produce, which may be due to the fact that local merchant

i, .u.ity'u."essible in the village' It was further noted that

middle man was the second important marketing channel

for tribal (13.00%) and non-tribal (17'00%) respondents

with regard to seeding of jatropha seeds'-Whereas' a very

,*utt ni,rU.r of tribal (2) And non-tribal (5) were selling

ih" iutrophu seeds to cooperative society' But not a single

,".poralrt of both the categories went to regulated

market to sell' But not a single respondent of both the

catelories went to regulated market to sale their produce

io, fiigt.t rate' This may be due to the fact that majority

of respondents were gitting very poor yield from the
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Research Note

As part of artificial intelligence technology,
information and decision support systems have been
recognized as a powerful tool to store human knowledge

. in computers for the purpose of making expert's
knowledge available to users. Information and decision
support systems are knowledge processing computer
programs intended to capture, preserve, use and extend
the knowledge of experts (Waterman, 1986). They
combine heuristics or rules of thurnb, with computer
graphics and hyper text to provide need based and highly
specific information.

There are very good reasons to explore the
possibilities of using information and decision support
system in agriculture. The changing role of public
extension in the era of globalization is the first and
foremost. In the new environment, public extension have
to play more of a regulatory role. And to play the new
role, extension has to strengthen its control over the
technology delivery mechanism. Therefore, the need of
identifying the shengths, weaknesses, opportunities and
threats of the information and decision support system as
a transfer of technology tool for agricultural extension
was greatly felt. Hence, the present investigation was
structured to carry a "SWOT" analysis.

METHODOLOGY

The study was carried out with both expost facto
and explorative design in the top ten banana producing
states. The states selected include Tamil Nadu,
Maharashtra, Karnataka, Andhra Pradesh, Gujarat,
Madhya Pradesh, Bihar, Assam, Kerala and West Bengal
in the order of banana production. And the required data
was collected through from the three groups of

Information and Decision Support System as a Tool in
Technology Transfer: A'SWOT' Analysis

V.G. Sunill and K. Vijayaragavan2

respondents namely farmers, extension personnel and
research scientists. A sample of 30 respondents ( 10 lrom
each.group) was drown based on purposive -"ampling
technique.

The strengths, weaknesses, opportunities and
threats of the information and decision support system as

a transfer of technology tool for agricultural extension
were also assessed. Strengths means the basrc assets
contained in the system. Weaknesses means the inherent
deficiencies associated with the system. Opportunrties are
the possible ways of improvement the system can make.
And threats represent the hidden problems that may come
out on the use of the system. The data for 'SWOT'
analysis were collected through an open-ended questioner
and was content analyzed. llereafter, ranking of the
identified strengths, weaknesses, opportunities and threats
were done and the top five was selected.

RESULTS AND DISCUSSION

Strengths

Strengths means the basic assets contained in the
information and decision support system. They are
considered as an inherent part of the system and they will
remain throughout. The major strengths identified are
given below:

Intproves the cover of extension (83 %) : Through
information and decision support system expert advrce
can be made available anywhere and at any trme. Most
of the techno-sawy farmers can easily access and use the
information systems. And during the process the
widening farmer-extension ratio can be effectively
bridged.

rPh.D Scholar, Division of Agricultural Extension, Indian Agricultural Research Instirute, New
2Principal Scientist, Division of Agricultural Extension, Indian Agricultural Research Institute,

Delhi.
New Delhi.
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Need regular power and internet connection (73 %):To

make the computer system work there is a need for

uninterrupted power supply. However, many of our rural

areas are still far away from electnficatton' Further' if
we want to provide on-line information, phone connection

is also a limiting factor.

Requires skilled personnel for development (50 %):'fhe

development of the software and updating needs computer

professionals. Most of these professionals are from

private sector and are paid high and works in a highly

motivating environment. Making them work fora pubhc

sector organization at an entirely different environment

is really a difficult task. r

Deperds highly on knowledge engineerirtg skills (43 9/o):

The success of an information system is highly dependent

on the way technical information is synthesized' ln most

cases computer experts deduce the information needs fbr

the extension personnel. And there comes the end of

everything.

Opportunities

Opportunities are the possible ways of making

improvement in the working of the system' By catching

the opportunities considerable improvement in the

performance can be made.

Con intprove the effectiveness of distonce learning (73

%): Diitance learning is one of the best ways to educate

the hitherto uncovered people on agriculture' To make

the instructional learning process more effective there is

the need for quality learning materials' The materials

prepared for infornration and decision support system can

te effectively molded to meet the learning requirements

of various distant learning groups'

Can intprove finner-extension-researclt linkage (70 %):

The gai between developed and used technology is some

*ay aiound seventy per cent' This happens mainly

because of poor research-extension-farmer linkage'

Therefore, strengthening of this linkage rs the best way

to accelerate the technology flow process' By bringing

all the actors of technology triangle together in system

design this problem can be effectively addressed'

Can bring youilger generotiott back to fartning (63 '/o):

One of thi major challenges before extension is to bring

the young blood back to agriculture' With development

in .o*pui., and information technology there is sufficient

scope of bringing the educated youth back to farming'
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Brirrgs a multidisciplinary approach to extensiort (73 %)

: One of the greatest challenges before extension is to

bring people from different disciplines together and pool

theii iesources. With the popularization of the concept

of information system, technical experts from different

disciplines need to join the work together to develop

better sYstems.

Brings a logical approach in problem solvirtg (57 %):

The s'tructuring of message in the informationand decision

support system is done through various principles of

fogi.. The science of logic works correctly when the

iniormation is in the right form' By way of presenting

the information in right form, complex problems can be

explained through the information system'

Regrtlates the teclmology delivery mechanism (50 %):

In 
-the 

era of globalization extension is supposed to

perform the role of a regulator' Developing and

implementing information system brings greater control

over the technology delivery mechanism' And thus

regulators can effectively monitor the quality of the

technologY.

Mcrkes reductiort in printing cost (43 %): The software

materials are relatively cost effective when we go for

reproducing more copies' Thus, materials can be prepared

and spread to more number of people in relatively less

time. This will not be the case when we start printing

the materials.

Weaknesses

Weaknesses are the inherent deficiencies

associated with the system' They always disturb the

normal working of the system' Some of the weaknesses

of the system identified rnclude:

Reqttire cotlputers and other accessories to work (87%):

The information and decision support system can work

only in a computerized environment' To install a

computer and it's setting it needs something around

25,0b0 to 50,000 Rupees. Since most of our extension

organizations are still far away from computerization' it

*i-il U. a difficult task to think of such system at the

present moment.

Needs basic knowledge in computers to operate (80 %)

: Most of our extension personnel are above forty-five

years in old and are trained in traditional extension

methods. Making them to work in a computerized

environment need a higher level of adjustment'



INFORMATION AND DECISION SUPPORT SYSTEM

Can attempt for developing highty specific systems (47
%): Developing location and language specific
information system is an area that can be looked into for
future extension developments. By developing such
systems the extension recommendations can be made more
accurate. Further, it generates employment and also
provides scope for value addition.

Can form rural informatiort kiosks and search groups
(40 %): There are a number of ruralclubs, rJiscussion form
etc. working in rural areas. The popularization of
information systems through these forums can make
improvement in their working. Further, creation of
different user groups where people interested in a
particular technology or crop contribute their ideas is best
way to harness local creativity.

Threats

Threats represent the hidden problems that may
come out while using the system. The possible treats that
should be effectively watched to prevent any type of
damage to the system are:

Personnel touch in extensiort will be lost (73 %):
Extension is meant for its service that will operate in a
personalized environment. But when people start using
computers, they may feel a highly rewarding environment.
And during the process, the interaction between people,
and also the personnel touch, get reduce.

Viruses domage Jile ond increase maintenance cost (67
%): ln extension organization there is every chance for
the same computers to be used by more than one people
and that itself for variety of purposes. This increases the
susceptibility of computer to get attacked by virus. These
can result in loss of files or even damage of the whole
system and warrants the need for annual maintenance
contract (AMC). Now a days most of the computer firms
charge somewhere between l0 to 25 per cent of the cost
of computers as AMC.

Loss of conrtectivigt can stop the normal working (63 %):
One of the basic problems associated with networking is
the loss of connectivity. If the connectivity from server
is lost due to a variety of reasons, the extension service
will also be blocked. Further, people once get adapted to
computer systems rarely try to go back to the manual

mode. All these ultimately keep the operator at the
loosing end.

Incorrecl inferences can couse serious corrsequerrces
(57 %): The ways users interpret the recommendation
from the system ultimately results in their use of the
information. Wrong interpretation can leads to wrong
conclusion. Therefore, a number of users related
variables also decide the acceptability of the system.

Possibiliry of hacking of the systeilt cott,rot be ruled out
(50 %): The development in computer technology is
progressing in a very fast phase. At this level of
development there is every chance for hacking of the
system by wrested interest groups. And the hackers can
even change the basic database of the system. The
problem becomes severe when the change is made to
price data or the data on chemical usage.

CONCLUSION

The major strengths identified in using the
information and decision support system as a tool in
transfer of technology was an improvement in the cover
of extension. Besides, the system will also bring a
multidisciplinary and logical approach in technology
transfer. And among the weakness, the most prominent
in the order include; the need of computers and other
accessories, the basic knowledge on computers to
operate, need of regular power and Intemet connection,
and the requirement of skilled personnel to manage,
assumes significant.

The opportunities of the computer system
include the improvement in the effectiveness of distance
learning, farmer-extension-research I inkage and the better
coordination of various discussion groups. Besides,
through these system extension can bring the new
generation back to farming. Coming to the threats, the
most important one is loss of personal touch to extension.
There are chances where the system gets corrupted by
various reasons and ends in high management cost.
Another major treat is the loss in connectivity and the
resultant stoppage of work.
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Constraints Perceived by Beneficiaries in Adoption of Dairy and

Livestock EnterPrises of SGSY

Gopal Singh Rathorer and K'L' Dangi2

Unemployment and under employment Rural

based employment generation prograrnmes are the most

;pJri n"ed, oflne day' In this context the Indian

Government has realizid the magnitude of the

u*.pfoy-ent problem and various efforts have been

made thiough introduction of employment oriented

f.og.u-tn"-t like, Integrated Rural-Development

irolurn " 
(IRDP), Training of Rural Youths for Self

Ernirov..ni (rnyspru), Development of Women and

Chiidr;n in Rural Areas (DWCRA), Supply of Improved

iooltits to Rural Artisans (5ITRA), Ganga Kalyan Yojana

(GKY) and Million Wells Scheme (MWS)' Due to many

shortcomings in previous programmes the Government

decidedtorestructuretheselfemploymentprogrammes.
A new programme known as "swarnajayanti G-r-am

Swarozjar iojana (SGSY)" was launched with effect

i.orn tJep.il, 1999. The target groupof SGSY included

p*pf. living below po'"tiy line' The expenditure of
'iCiV 

was to be shared by central and state governments

on 75 : 25 basis. Dairy and livestock enterprises of the-

SGSY programme were selected for the study are one of

the most important councems in our contry they are the

uitul ...to,, of India's economy. Livestock production

and dairy development have been viewed by planners and

policy makers as effective instruments of social and

economicchangeintheruralareasastheyprovide
.*ptoyrn"nt to the weaker sections and thereby help them

in uug*.nting their income' The beneficiaries of SGSY

faced various constraints in deriving benefits out of this

frogru.-.. The present paper attempts to identify the

constraints along with theii siverity. The results may help

in strengthening ttre programme' Therefore' the present

investigation was uniertaken with the specific objective

"f idJntifying the major constraints faced by the

beneficiaries in adoption ofdairy and livestock enterprises

of the SGSY.

METHODOLOGY

The present study was conducted in Girwa

panchayat samiti of Udaipur district in Rajasthan'

Serenteen villages were selected randomly from the

Girwa panchayat samiti' Six beneficiaries from each

identifiid villages were randomly selected' Thus' the total

sample consisGd of 102 beneficiaries from all seventeen

villages. The data were collected with the help of

struciured schedule by personal interview method' To

measure the intensity oi constraints in the adoption of

dairy and livestock enterprises of SGSY programme' three

point continuum scale was used' These three points were

inost important, important and least important' with

weightaie of 3,2 and l, respectively' The recorded

responses were counted and converted into mean per cent

.aora. for each constraint and were accorded rank

accordinglY.

RESULTS AND DISCUSSION

An attempt was made to identify the constraints

in various major aspects of the programme' like feeding'

houring, milling, health care and hygiene' personal'

socio-isycfrological, economic' general and overall

problems.

It is evident from the Table I that "shortage of

feedandfodderforanimals.',..scarcityofmoneyfor
p.op.. housing", "illiteracy as the hindrance in record

Leeping", "ignorance ofthe service and facilities available

at animal health centres and hospitals""'lack of

initiutiu.,', 
..lack of risk bearing capaciry'', 

..lack of capltal

I Ph.D. Scholar, Extn. Edn., RCA, Udaipur'

' erro.. Prof., Deptt. of Extn' Edn'' RCA' MPUAT' Udaipur'



CONSTRAINTS PERCEIVED BY BENEFICIARIES IN ADOPTION OF DAIRY

Table 1. Constraints perceived by the beneficiaries of dairy and livestock enterprises of the SGSy in various
aspects

S.No. Constraints

A.
l.
2.

J.

4.

5.

B.
l.
2.

J.

4.

5.

C.
l.
2.

J.

4.
5

D.
l.
2.

3.

4.

5.

E.
1.

2.

J.

4.

5.

F.
l.
2.

3.
4.

5.

G.
L
2.

J.

4.

5.

H.
l.
2.
1

4.

5.

Feeding constraints :

Lack ofknowledge about balanced ration
Shortage of feed and fodder for animals
Unavailabiliry of concentrates and mineral mixtures in and around the villages
High prices of concentrates
Non-availability of inputs needed for production of green fodder in the area of study
Housing constraints:
Inadequate space for animals
Lack of knowledge of cheap and scientific housing for animals
Scarcity of money for proper housing
Lack of time for managing sheds
Lack of knowledge about weaning system
Marketing constraints:
Ignorance about the practice of "drying off'
Lack of knowledge about scientific method of milking
Non-availability of scientific utensils for milking
High cost of utensils
Illiteracy is the hindrance in record keeping
Health care and hygiene constraints:
Lack of knowledge of cornrnon contagious diseases, their causes and control
Non-availability of veterinary services for treatment of sick animals
Vaccination facilities are not available regularly
Ignorance of the service and facilities available at animal health centres and hospitals
Cheap and timely medical care is not available in the area of study
Personal constraints:
Lack of initiative
Lack of foresight and vision
Lack of decision making capabilities
Lack of enthusiasm to adopt a new programme
Lack of ability to accept responsibility
Socio-psychological constraints:
Lack of cooperation among the beneficiaries
Lack of economic motivation
Lack ofrisk bearing capacity
Unfavourable attitude of credit instifutions
Lack of scientific orientation
Economic constraints:
Lack ofcapital for dairy and livestock enterprises
Inadequate subsidy and loan by the government
Non-availability of credit in time
Low rates of milk procurement
Troubles involved in sanctioning the loan for dairy and livestock enterprises
due to comrption of officials
General constraints :

Inadequate contact with development functionaries
Inadequate guidance and cooperation by line departments
Lack of information about sources for loan and subsidy
Lack ofproper planning and coordination among concerned departments
Small and uneconomic size of fodder production plots

59.80
94.77
57.84
87.25
48.01

68.62
62.41
84.64
37.25
48.69

69.93
53.26
44.77
70.58
93.46

78.7 5

7 5.16
81.37
89.86
61.76

76.14
7 5.16
65.03
51.96
74.50

76.47
44.61

84.31

64.70
52.88

92.t5
78.1 0
91.19
57.r8
82.02

66.01
86.92
90.1 9

48.03
56.20

III
I

IV
II

II
III
I

IV

III
IV

II
I

II

I
III
IV

I

IV
II

III

III
II
I

IV

r
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CONCLUSION

In line with the findings, it is concluded that most

disturbing constraints in the success of dairy interprises

in the study area were three, which are, feeding, economic

and health and hygiene. The areas ofconcem about the

constraints were shortage of feed and fodder, inadequate

space, lack of knowledge on the part of farmers about

balanced ration, credit facilities and serious contagious

diseases. Further, poverty among entrepreneurs, problems

about loaning due to corruption and unavailability

vaccination were the other constraints which need

attention.

Based on the findings, it is strongly recommended

that, if livestock enterprises have to be strengthened in

the study area, the following line of actions by concern

developmental agencies are required urgently:

i). Availability of feed and fodder by way of
popularization of improved varieties thereof and their

i*ien.ire cultivation. This is the job of universities and

agriculture dePartment.

Ignorance of the services and facilities available

at animal health care centres and hospitals'

Vaccination facilities are not available regularly'

Lack of knowledge of common contagious

diseases, their causes and control'

Rural banks and cooperatives be wamed for the

comrption involved in getting sanctioned the desired loan

by the farmers and credits to the entrepreneurs without

any deay.

iii). There is need to immediately look into the

upgradation of knowledge of entrepreneurs about the

balanced ration of animals, services of animal husbandry'

credit and health and hygiene of animals and contagious

and dangerous diseases. This task could be performed by

the universities, agriculture and animal husbandry

departments

iii). Government should pay attention on decreasing

corruption among officials in granting loans to the

clientiles and frequently organizing vaccination camps for

the benefits of dairy and livestock entrepreneurs'
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Health and hYgiene constaints:

l.

2.

3.

MPS Rank

for dairy and livestock enterprises", "lack of information

about sources for loan and subsidy" were the major

constraints faced by the beneficiaries'

It can be seen from Table 2 that "feeding

constraint" (MPS 80.13) was perieived as highest priority

and was accorded first rank by the beneficiaries followed

by "economic consfiaints" (MPS 77 .38) and health care

and hygiene constraints" (MPS 69'73)'

Table 2. Overall constraints perceived by the

beneficiaries of dairy and livestock

S.No. Constraints

Feeding constraints

Housing constraints

Milking constraints
Health care and hygiene constraints

Personal constraints

Socio-psychological constraints

Economic constraints

General constraints

80.1 3

60.32
66.40
69.73

68.56
64.37
77.38
69.47

I
VIII
VI
III
V

VII
II
Iv

Looking at the severity of major first three

constraints viz., "feeding", "economic" and "health and

hygiene" they were further the sub-constraints (severe)

under these three major headings of constraints were as

below:

Feeding constraints :

l. Shortage of feed and fodder for animals'

2. High Prices of concentrates'

3. Lack ofknowledge about balanced ration'

Economic constraints :

1. Lack of capital for dairy and livestock

enterPrises.

2. Non-availability of credit in time'

3. Troubles involved in sanctioning the loan for

dairy and livestock enterprises due to corruption

of officials.

ii).

l.
2.

J.
4.

5.

6.

7.

8.
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Use of modern inputs and adoption of technology
in aquaculture are undoubtedly more important in

' increasing farm productivi ty (Mursh ad, I 97 2). This is true
particularly in the developing country like India where
prosperity of country is mainly depended on agriculture.
Empirical evidence shows that the adoption of
recommended farming technologies gives high pioduction
and income to the farmers, yet many of them are reluctant
to accept those technologies due to some limitations like_
technical, economic, socio-psychological and
infrastructural constraints. The extent of adoption of these
recommended technologies by the fish farmers depends
upon various factors as well as constraints faced Uyitrem.
Constraints refers to the item of difficulties faced by fish
farmers in the actual adoption of recommended
technologies causing technological gap (Sen, l9g7). It also
plays an important role in adoption of recommended
composite fish culture technologies. Therefore, the present
study has been designed with the following objeciives:

a. To analyse and study the constraints associated
with technological gap in composite fish culture
among the fish farmers.

b. Suggestions of fish farmers to overconle the
constraints associated with technological gap.

. METHODOLOGX

The present study was conducted in purposively
selected three districts viz., Gorakhpur, falraLaa ana
Varanasi of eastern Uttar pradesh. In each district three
blocks were selected which are eategorized as high,
medium and low on the basis of fish production level. tn
each block five to eight villages were selected randomly

constraints in Adoption of Recommended rechnologies for
Composite Fish Culture

Pushkar Mishral, N.P. Tewari2, shakira Khan2 and J. Mishrar

which were used for data collection and survey. There
are nine blocks and fifty four village in which one
hundred two fish farmers were interviewed for this study.
The constraints faced by the respondents were measured
by the open ended response technique. The responses of
the respondents were measured in the form of 'yes'or No'
responses. The total numbers offrequency ofthe response
were converted in percentage and then ranking was done.

RESULTS AND DISCUSSION

Constraints associated with technological gap among
the fish farmers:

The respondents were asked to report the
constraints they face in adoption of recommended
technologies causing technological gap in their fish
farming (Steffar l9g2). During the time investigarion the
respondents expressed variety of constraints which are
grouped into following three categories and presented in
Table l, 2 and 3.

The data'presented in Tables (1,2,3) show that
among technological constraints, "Lack of facilities for
soil and water testing,' and ,'undesirable 

fishes in the
pond] were perceived,main technologicaf constraints by

.8j:11 ry9 ]],81 per 
".nt 

of th. nsn fJrmeis,.rp.",ir.(
While 91.67 per cent of fish farmers reports ih" ,,Lu"k
of technical knowledge" was major constraints reported
by 100 and 75 per cent of fish farmers respe,ctively. This
might be due to low educational level, poor economic
conditions, unawareness about improved package of
practices and use of traditional (Extensive) fish farming
by the fish farmers (Thomas, l9g7; Saharan et a|.,1992
and Rishi).

lDepartment
2Department

of Zoology,
of fisheries,

M.D. Postgraduate College pratapgarh,

N.D. University of Agriculture and Technology, Kumarganj, Faizabad

-
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Table 1: Technological constraints
(N=102)

Constraints frequ- perce-
ency ntage

RankS.

No.

Lack of facilitY for
soil and water testing

Undesirable fishes in
pond

Aquatic weed

Algal blooms
Lack of assured water

supply
Non availability of good

quality and quantitY of
fish seed

Lack ofbalanced feed

of fish (pellets)
Disease of fish

85

72

63

49
40

27

10

12

83.33

70.58

61.76
48.03
39.21

26.47

9.80

1r.76

l'tl.

2. 2nd

3'd

4th

5th

6th

gth

7th

J.

4.

5.

7.

INDIAN JOURNAL OF EXTENSION EDUCATION

Suggestion to overcome the constraints:

Respondents were asked to suggest possible

solutions as they perceived to overcome the constraints

associated with technological gap among them' The data

in this respect are presented in Table-4'

It is clear that the data presented in Table 4' that

more than 90 per cent of fish farmers had suggested

arrangement for "easy availably ofinputs" and "short term

training pro$amme at regular intervals" while "long term

loan for management of fish pond" and "insurance

facility" were suggested by 84.31 and 77'45 per cent of

fish farmers resPectivelY.

Table 4: Suggestion to overcome

perceived bY the Fish Farmers
the constraints as

(N=102)

Table 2: Information transfer constraints

S.

No.
Constraints Frequ- perce-

ency ntage
Rank

L ztr

lnd

3'd

80

91

33

2.

3.

Lack ofknowledge about

information center.

Lack of technical
knowledge

Lack of technical
guidance

78.43

89.21

32.35

Table 3: Socio-economic constraints

S.

No.
Constraints Frequ- perce-

ency ntage

L

2.

3.

4.

5.

Lack of inPuts

Low price of fish

Lack of fish insurance

Lack of transPort facilitY

Fish poaching

79 77.45

102 100

36 35.29

63 6r.76

18 r7 .64

I

s.
No.

Suggestions Frequ-
ency

perce-
ntage

Rank

5th

lrt

4,h

3t.l

znd

6th

7th

g,h

(N=102) l.

2.

3.

4.

5.

6.

7.
(N=102)

Technical knowledge 74

about composite fish

culture provided
Easy availabilitY of 96

inputs provided
Easy way of fish '19

insurance provided
Long term loan for 86

management of fish
pond

Short term training 92

proglams at regular
interval
Time to time technical 69

guidance for fish farming

Arrangement of fish 68

market for getting high
price

8. Arrangemet of fish feed 62

in the form of Pellets in

which all Protein, vitamins,

fats and minerals are

present in sufficient
amount (Balanced feed). '

72.54

94.11

77.45

84.31

90.1 9

67.64

66.66

60.78

Rank

znd

Itl
4th

3rd

5th



CONSTRAINTS IN ADOPTION OF

CONCLUSION

The main conclusion of this study are low price
of fish, lack of technical knowledge, lack of facilities for
soil and water testing, lack of inputs, undesirable fishes
in the pond, lack of transportation facility were the major
constraints associated with technological gap among the
fish farmers. Majority of fish farmers suggested that easy
availability of inputs, short term training programmes at
regular interval and long term loan for management of fish Sen,

pond will overcome the constraints associated with
technological gap among the fish farmers.
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Developing entrepreneurship is crucial for overall

development of the nation. Entrepreneurship development

is essential for alleviating the problems of unemployment'

There is need to make entrepreneurship development a

mass movement. Experience as of last few decades both

in India and abroad clearly show that it is possible to

develop entrepreneurship through planned efforts.

The experiences have shown that two majot

factors play significant role in developing
entrepreneurship. One of them is the development'of
human factor the entrepreneur himself. Another major

factor is the development of environment where

entrepreneurial activities can flourish and grow. The

human factor refers to the attitude, desire and motivation

of the individual, his capability to perceive the

environmental changes and opportunities as well as high

ability to solve problems which entrepreneurs are likely

to face. The training is effective in developing all these

aspects of human factor provided it is planned well with

balanced emphasis on all aspects. Development of
environment where entrepreneurial activities can flourish

and grow is a long drawn process and can be hastened

by committed efforts of the Government and the society

at large.

The success rate in terms of setting up enterprises

and running them successfully by those who attended

Entrepreneurship Development Training Programme

(EDPTs) has been quite varied ranging from anything

between 8 to 60 per cent' Although success is not entirely

dependent on training alone, since the support and

services play an equally important role, yet the content

and quality of EDPTs cannot be undervalued since it
serves as the force to drive prospective entrepreneurs to

entrepreneurial career. Training institutions do not seem

Problems Perceived by the Potential Rural Entrepreneurs

Anita Jhamtani, J.P. Sharma, Rashmi Singh and Avinash Kumar Singhl

to have much concem for objective identification and

selection ofentrepreneurs and the follow up after training,

majority of them attribute it to low budgetary
(contingencies) provision for the same. Those involved

and concerned in the'selection and follow up'activities

have either limited manpower support and a near non

existent linkage with other support agencies.

The present study was designed to gain an insight

into the process of entrepreneurship development in rural

youth specially focused on the problems perceived by

potential entrepreneurs in entrepreneurial venture. An

attempt was made to analyse the problems both personal

and environmental in achievement of entrepreneurial

goals.

METHODOLOGY

The study was conducted in agriculturally active

rural Delhi and neighbouring villages in Haryana and

Uttar Pradesh. On the basis of scope for entrepreneurship

development in agriculture, six villages were identified

two in Delhi namely Khatikara and Tatesar, one in

Baghpat district namely Gauripur and three in Gurgaon

district of Haryana namely Ghadolikalan, Ghadolikhurd

and Kaadipur.

The sample for the study comprised educated

unemployed rural youth from the six identified villages'

The local panchayat leaders were approached to find out

about the unemployed youth. Meetings with the youth

of the villages were arranged at different locales

numbering 2-4 in each village. A list of unemplolyed

youth was prepared for each of the sites, viz., Baghpat,

Gurgaon and Delhi. A sample of 45 youth from each

locale was drawn on random basis from the sample of 225

educated unemployed rural youth (Ghadolikalan and

rDivision of Agricultural Extension, Indian Agricultural Research New Delhi 110 012.



Ghadoli khurd45, Kaadipur_45, Khatikara_45. Tatesar_45, Baghpat-4l). Ninety five were trained for
entrepreneurship development under three training
modules (Module I-27, Module tr_lg and Module Itr_50):
The training was provided to those who volunteered tobe trained from amongst the 225 educated youth
identified under the project. The data was collected with
the help of pretested well structured schedule by
conducting personal participatory interviews with thl
unemployed rural youth. Through the trainings youth
were motivated to initiate entrepreneurial activi-ty. fhey
were. continuously followed up after the training anlprovided necessary interventions to help initiatJ and
establish entrepreneurial ventures.

RESULTS AND DISCUSSION

The perceived problems in starting
entrepreneurial activity as revealed by the potential rurai'entrepreneurs can be broadly classified into two
categories viz., personal problems related with self and
individuals' immediate family and environmental, related
with the communit5r, market and credit institutions.

The personal problems perceived were : personal
insecurity, lack of family ,upport, lack of initiative, lowrisk taking ability, rack of motivation, rack of finance,
unawareness regarding credit facilities, lack of awareness
regarding potential enterprise, directions and know how.
On thewhole, large majority reported personal problems
as blocking them from taking to entrepreneurship.

The environmental problems were reported bycomparatively less number of respondents. These
emanated from the existing value sysiem of the society
at large coupled with social norms and caste related
restrictions on the individual to take up certain activities.

The family and community approval is one of thestrong reasons that prevents youth from starting
entrepreneurial ventures, which are not in line with thIcaste/religious norms. In an instance, in the village
Jhatikara dominated by the Brahmins, youth were not
allowed to start a fishery enterprise u. it. community
objected to the activity being anii grahmin pursuit.

An effort was made to identify the possible
personal and environmental constraints in adoption ofdifferent enterprises as perceived by the rural
entrepreneurs. The information collected through
problems-cause-analysis with the enterpreneurs is
presented in Table l.

PROBLEMS PERCEIVED BY THE POTENTIAL RURAL ENTREPRENEURS

Table I reveals that majority, comprising nearly
81 per cent ofpotential entrepr"n.urc perceived lack of
finance as the most important constraint ranked first,
which prevented them from initiating entrepreneurial
ventures. Financial constraints were perceived both at
personal as well as at environmental levels. As per their
own submission their own family elders did not have
enough faith in their abilities to lend them some finances
from the family kitty. In fact the family only instilled a
fear of failure in the youth. The local banks too did not
help as loans are given against coilaterar, which is usually
a fixed deposit of some family member of the youth
seeking loan or against land. Hence, youth inuaiiably
faced this problem of initial finance to start some
entrepreneurial venture..

Directionlessness in terms of know how ranked
second Q2%). Majority of motivated enrrepreneuriar
oriented youth did not have any know how for
diversification or for taking up non_fr.- enterprises
which include a range of products to suit the new
demands and those of the -uik.t. problem of marketing
the produce was felt as the most crucial and common
problem. To overcome this problem, marketing can be
done collectively instead of single handedly. The budding
entrepreneurs should be exposed to methods of analysini
and surveying the market trends. They should rn fact
carryr out market survey prior to making their decision on

Table l. Problems perceived by the potential rural
entrepreneurs (N:225)

S.

No.
Problems Number

(f)
"1, Rank

A. Socio-psychological (personal)
l. Lack of family supporr
2. problems in initiation
3 Low risk taking ability
4. Lack of motivation
5. Lack of finance
6. Unawarenessregarding

credit facilities
7. Lack of awareness regarding

potential enterprise
8. Poor technical know how

B. Environmental(external)
l. Social norms and value
2. The blocks due ro caste

and religion
3. Lackof credit faclities
4. Poor institutional support

and linkages
4. Lack of extension services

9l
7t
6l
82
t82
48

r06

l6r

t2
t4

5t
q84

8l

40.44 IV
3I.55 VIII
27.U IX
36.44 vtl
80.88 I
2 r.33 xr

47.t t ilt

7t.6 il

5.33 xIIl
6.22 xtl

22.66 x
37.33 v

36.82 vt
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the entrepreneurial venture' Also the correct pricing of
the product must be taught to the entrepreneurs'

There were 47 per cent (rank-Il! of rural youth

who lacked any awareness regarding potential enterprise

and plans for initiating entrepreneurial ventures' Forty

per cent (rank-IV) felt blocked due to lack of family

support, viz., moral and financial which created problems

in achieving the entrepreneurial goal. They were besieged

with fear of failure and had no support from the family'

This was more of a psychological problem' It was

observed that those rural youth who were encouraged by

their own family members were more likely to be

achievers as compared to others who were not provided

any support especially moral. Personal and

environmental blocks at the initial stage of starting an

enterprise was reported by nearly one third of the youth

while one fourth reported unawareness regarding credit

facilities (21%).

The low risk bearing capacity (27%) of farm

households was evident during the course of this study'

More than one third of the rural youth (37%) who had

started a small scale entrepreneurial activity had ventured

only to a limited extent and into ehterprises which assured

them some income' ln their exercise they were not much

concerned about the quality and marketing strategies'

With least input of effort they felt satisfied with minimum

ofreturns. They did not find sufficient technical support

through extension personnel and related sponsored

institules. So due to these problems, some times their

own level of hope and motivation also decreased'

Over the period of three years during the research

project it was observed that despite the fact that youth

uuoia.a going to the farm to lend a helping hand to their

fathers, largely chose agriculture and allied activities for

entrepreneurial venture. The main reason for zeroing in

on agriculture and related work for entrepreneurial

ventuie was their comfort level with it due to knowledge

in the area as also the family support for suoh ventures

was forthcoming as this did not pose much risk to them'

On the basis of the study it is recommended that

some interventions be provided to the youth to take to

entrepreneurial ventures within farm sector' The farm

famiies having their roots in the village are very much

tied to agriculture and having lived off it for generations

found it difficult to change themselves according to

changed circumstances. The economic needs of families

INDIAN JOURNAL OF EXTENSION EDUCATION

have risen without any provision within agriculture to

meet those needs. Hence they have no other choice but

to seek new activities related to their known field, i'e',

agriculture and allied areas.

By and large the family elders of the educated

youth (target group for the present study) expected them

to find a suitable job in the government or private sector'

The over consuming fears of the senior family members

for their failure had resulted in the youth too developing

a fear of failure which over-weighed the hope of success'

The values prevalent in the system too were found against

entrepreneurial ventures outside of agrrcultural domain'

Interventions to achieve the entrepreneurial goals

Based on the findings of the study it is felt that

the rural youth who are educated and unemployed need

support and direction through institutionalized means to

help them orient towards entrepreneurship and

entiepreneurial ventures. The extension machinery in

addition to the transfer .of technology should include

packages for the youth on entrepreneurial motivation'

micro enterprise selection, launching management and

marketing, etc.

The youth should be motivated to work in groups

especially for marketing of the produce' which is often

difficult at individual level. The self-help group

organisation of the youth would be useful not only from

marketing perspective but also give them power to obtain

and get the benefits of govemment/banks credit support

and push through the environmental blocks'

The role of agricultural universities and

institutions is paramount especially to provide directions

for agriculture based entrepreneurial ventures with which

rural youth are more comfortable and can adopt with

comparative ease.

CONCLUSION

Problems percieved by the potential rural

entrepreneurs were more of socio-psychological than

environmental. Major problem was lack of finance to start

the entrepreneurial venture. The effective networking of

institutions, self-help groups and government and non-

governmet agencies coupled with well designed training

programmes would go a long way in developing

entrePreneurs.
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Research Note

Indian economy is mainly an agrarian economy
Since the advent of independence there has been
spectacular progress in every area ofhuman endeavours
- science & Technology, Agriculture, Industry, Medicine,
in Industry, Biotechnology and even in the area of
Information Technology. Today lndia ranks 3'd in the
number of technocrats, but allrleasure is diluted by the
pain that still more than about 45 per cent of our
population is below poverfy line, per capita availability
of food grain is only 75 kg. In such circumstances the

challenge lies in front of us is how to push up our
agricultural production with the increasing demand of
huge population. The present rate of agriculture
production can be increased to its double if the
appropriate technology will be brought to fields. In the
year of 1995 Govt. of India and ICAR started Institution
Village Linkage programme in four villages only as pilot
project with the main aim in its centre to introduce and
integrate the appropriate technologies to increase the
agricultural productivity,

After visualizing its performance IVLP was
extended to 42 centres in different parts of the country.
In Bihar it was launched in Ladaura and Pilkhi villages
by RAU in 1998. ln implementation of the project, it was
mandatory to monitor the socio-economic impact or the
technol o gi cal intervention for di fferent producti on system
in adopted village. But how for these objectives have been

fulfilled it is a matter to'be rexammed Therefore this
present study was conducted with the following objetives:

1. To assess the impact of IVLP on adoption of
modern technologies in crop production and
animal husbandry.

2.

Adoption of Modern Technologies through
Institution Village Linkage Programme

Arunima Kumaril, Kavita Kumari2 and Meera Singh2

To study the application pattern of agricultural
chemicals before and after implementation of
IVLP.

METHODOLOGY

Pilkhi village of MtzatTarpur district was adopted
under Institution Village Linkage Programme in the year
1999, various technologies ware introduced to farming
community. Hente, this village was purptjsively selected
for the study in order to assess the impact of adoption of
modern technologic. Before and after research design was
adopted from a list of IVLP beneficiaries group, 30
farmers were selected randomly. Age, education, caste,
size of land holding, house bpe, occupation, household
material possession, possession of agricultural implements,
animal possession, family size, family type and social
participation were taken as variables for the study.

RESULTS AND DISCUSSION

It can be seen from Table I that area under
modem rice varieties increased from 17.07 ha in before
situation to 24.34 ha in after situation area over before
IVLP implementation. However, the increase was more
pronounced or small farm size where area under modern
nee varieties increased from 1.33 ha in before situation
to 4.56 ha in after situation accounting for an increase of
242.86 percent after launching IVLP. Area under modern
rice varieties has also increased from I. 04 ha in before
situation to 3.30 ha in after situation on marginal farms
showing on increase of 1 9 1 .3 5 per cent after
implementation of IVLP.

rAssociate Professor at College of Home Science, RAU, Pusa.
2Ex-M.Sc. student of H.Sc. Extension Education.
lDean, Coltege of Home Science, RAU, Pusa.
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Before
Farm size

Group Total
area

Traditional
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Table I. Area under modern varieties of rice on beneficiary farms in before and after implementation of
IVLP

(in ha)

After

Modern Total
area

Traditional Modern

%o change

in Area
under

Modern
varieties

Marginal

Small

Medium

Lqrge

Total

5.35
(100.00)

6.33
(100.00)

9.06
(100.00)

17.11
(100.00)

37.85
(100.00)

4.31
(80.s6)

5.00
(78.ee)

6.00
(66.23)

5.47
(31.e7)

20.78
(54.e0)

1.04
(te.44)

1.33

(21.01)

3.06
(33.77)

11.64
(68.03)

17.07
(4s.10)

5.04
(l0o.oo)

7.05
(100.00)

8.44
(100.00)

16.29
(100.00)

37.27
(100.00)

2.46
(44.81)

2.49
(3s.32)

3.91
(46.33)

4.07
(24.e8)

t2.93
(34.69)

3.03
(5s. l e)

4.56
(64.68)

4.53
(s3.67)

12.22
(7s.01)

24.34
(6s.3 l )

+191,35

l

+242.86

+48.03

+4.98

+42.58

Figures in parentheses indicate percentage to respective total area.

However the rate of increase in area under
modem rice varieties was much less on medium and large

forms where the increase was worked out to be 48.03

per cent and 4 98 per respectively. This may be due to
comparatively higher proportion of area under modem
rice varieties before implementation of IVLP. Hence it
may be inferred that IVLP exerted significant influence
on adoption of modern rice varieties on beneficiaries
farm, particularly on smaller size of farms

Table 2. Farm size coverage of area under maize &

Intercropping is an important agricultural
technology which minimizes cost of production, reduces

risks and give higher profit in agricultural production
Before. IVLP farmers did not adopted suitable varieties

of maize and potato which ultimately affected the crop
yield. Hence after recommendation of IVP Lakshmi maize
+ Rajendra-Z aloo was adopted by the farmers From the

Table 2 it can be inferred that impact was mainly
observed on medium, small and marginal farms This higher

Potato in before and after introduction of IVLP,
(in ha)

Before After 7, change in
area under

Farm
size

Group Maize
+ Potato

Laxmi *
Rajendra-2

Alu

Other than
Laxmi +

Rajendra-2

Maize
+ Potato

Laxmi + Other than Laxmi +

Rajendra-2 Laxmi + Rajendra-2

Alu Rajendra-2

Marginal

Small

1.20

(100.00)

1.14

(100.00)

0.13
(r0.83)

0.09
(7.8e)

I.07
(8e.r7)

1.05
(e2.1 1)

l.l9
( 100.00)

1.14

( 100.00)

0.21

( 17.6s)

0.18
( l s.7e)

0.98 +61.54

(82.3s)

0.96 +100,00

(84.21)
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Farm

size

Group

Before After % change in

Maize
* Potato

Laxmi + Other than
Rajendra-2 Laxmi +

Alu Rajendra-2

Laxmi + Other than
Rajendra-2 Laxmi +

Alu Rajendra-2

Maize
+ Potato

area under
Laxmi +

Rajendra-2

Medium

Large

Total

1.63
(100.00)

3.20
(100.00)

7.17
(r00.00)

0.09
(s.s2)

r.20
(37.50)

l.5l
(21.06)

1.54
(e4.48)

2.00
(62.s0)

5.66
(78.e4)

L78
(100.00)

3.20
(100.00)

7.312
(100.00)

0.27
(ls.l7)

1.20
(37.60)

1.86
(2s.44)

l.5l
(84.83)

2.00
(62.s0)

5.45
(74.s6)

+200.00

0

+23. I 8

(Figures in parentheses indicate percentage to respective total area.)

level of adoption on medium and small farm was due to
commercialized cultivation of these crops by the farmers.

The data given in Table 3 show that 50 per cent
of the respondent fanners were using insecticides in
before situation which increased to 56.67 per cent after
the implementation of IVLP. Further it may be observed
that adoption of weedicide a4d fungicide practices
increased from 60.00 per cent and 66.67 per cent in before
to 66.67 per cent and 70.00 per cent respectively after
implementation of IVLP. Thus after the implementation
of [VLP, adoption of insecticide, weedicide and fungicide
increased by 13.33 per cent, I 1.1 I percent and 5.00 per
cent.

Farm Size
Table 3. Application Pattern of chemical before
and after implementation of IVLP

'lype of chemicals After oZ increase
Marginal

Small

Medium

Large

Total
Figures in parentheses indicate percentage to
respective total member of farmers

The study also revealed (Table 4) that per milch
animal milk production increased from l67l.l3 litres to
1738.75 litres, 1474.72 lirres to 1563.13 litres from
2137.85 litres tb 2342.85litres and from 3l12.08 litres
to 3243 50 litres on marginal, small medium and large
farmers respectively. Again on an average per milch
animal milk production also increased from2238.65 litres
to 2356.67 litres in after situation which accounted for
5.27 per cent rise in milk production.

Table 4. Farm/size wise, average milk production in
a lactation period before & after the adoption or IVLp

(in litre)

Per Household %o increase

Before

Insecticide

Weedicide

Fungicide

15

(s0.00)

l8
(60.00)

20
(66.67)

t7
(s6.67)

20
(66.67)

2t
(70.00)

I I14.08
(1671.13)

2949.44
(t474.72)

2494.17
(2137.8s)

15560.38
(3 l 12.08)

lr59.l7
(1738.75)

3126.25
( 1 563.1 3)

2733.33
(2U2.8s\

t6zt7.5
(3243.s)

4.04

13.33

I l.l I

5.00

5.99

9.58

4.22

s.27380s.7 4006.33
(2238.6s) (23s6.67)

(Figures in parentheses indicate per milch animal milk
production in litre.)

Before

After

-



CONCLUSION

The study has shown that there was an increase
in crop productivity of paddy, wheat, maige + potato by
16.37, | 1.08 and 0.83 per cent respectively due to IVLP.
Per milch animal milk production increased by 4.04, 5.99,

9.58 and 4.22 per cent on marginal, small, medium and

large farms respectively. Thus, it can be cancluded that

the IVLP had a positive impact on adoption of modern

technologies in crop production and animal hasbandry

teohnologies.

:

144 INDIAN JOURNAL OF EXTENSION EDUCATION



General: Use Times New Roman font of size
from one another with a single space. Line spacing

Page
r-ight and top

Title: The title must be centered (16 point
be in upper case (capital letter). All other letters
economic Imapct of Self-help Groups.

Information for Authors
Indian Journal of Extension Education

Indian Journal of Extension Education is the official publication of Indian Society of Extension Education (ISSE).It publishes original research papers in the field of extension education and allied filtOs.

Submission of manuscript: Paper for publication should be submitted to the chief editor. Two hard copiesof the manuscript along with a soft copy (in the form of cD, Rich rext Format (.rft) or Microsoft word format (.doc)should be submitted' Before submission of paper, it is strongly advised that it may ue checked and edited by yourprofessional collegues for its technical contents including gri;-atical and spellini correctness. The length of themanuscript should not exceed 12 typed pages (doubte space;. ---i

Submission of final manuscript: The submitted paper will be evaluated by the editorial members and refereesfor their suitability' The paper will be sent back to the author to oarry out the changes or modifications as suggestedby the referees and editorial members. The final manuscript has to be submitted only through electronic form (as anattachment through e-mail to the following e-mail address: editorijee@gmail.com.

The manuscript should be arranged as follows: Title page, Abstract, Keywords, Introduction, Methodology,Results and Discussion, Conclusion and References.

Title Page: The names, current affiliation, complete address including e-mail address of first author shouldbe listed only on the title page. Do not use abbreviationor acronyms for designation ofjob, position and institutionname.

Abstract: An abstract of about 150 words should be provided, which should
methods, results and conclusions.

include background, aims,

Keywords: Provide a list of upto 5 to 8 keywords after the abstract. The first letter of each keyword shouldbe in upper case or capital letter.

LAYOUT FORMATS

12 point. The paragraphs must be justified and separated
must be'Double'.

layout: Format your article so that it can be printed on A.4 size paper with a provision of left,
margin of 2.5 cm. The bottom margin must be of 4 cm.

bold). The first letter of the every word of the title should
should be in lower case (small letters). Example: Socio_

Major headings: All major headings (ABSTRACT, KEy woRDS INTRODUCTION,
METHODOLOGY, RESULTS AND DISCUSSION, CONCLUSION AND REFERENCES) should be in
upper case or capital letters (14 point bold) and 'centre aligned'.



Sub-headings: Use font size of l2 point bold. To be typed on a separate line and 'left aligned'. The

first letter of the first word to be in upper case (capital letter) and all other letters in lower case (small letter).

Examp le : Socio-economic and psycholo gical characteristics.

Sub-sub headings: Use fond size of l0 point bold, in italics and 'left aligned'. To be typed in a

separate line with flush with left margin. The first letter of first word to be in upper case (capital letter) and

all other letters in lower case (small letters).

Table formats: Tables have to be placed in the appropriate place in the text. They should be prepared

using the Table facility of Microsoft Word. Tables must have a Table caption on the top of the Table. The

first letter of the first world of the caption should be in upper case (capital letter) and all other letters in

lower case (small letters). A research paper should not have more than seven Tables.

Graphic formats: Only computer generated charts or figures (as a part of Microsoft Word or GIF or

JPEG files) or photographs relevant to the contents of the paper will be accepted.

References: All the references should be sorted alphabetically. Include only those sources cited in

the paper. Avoid footnotes. Follow the style of references as give below:

Meena, S.R. (2005). Changes in croping pattern subsequent to farm mechanization, Indian Journal

of Extens ion Education, 4l(l &2), 3l -36.

Arun Kumar, K.V. (2005). Privatised extension in practice: effectiveness and management issues.

Jnpublished M.Sc. theqis, Division of Agricultural Extension, IARI, New Delhi.

Use of abbreviation: Kindly do not abbreviate the names of states or country. The abbreviations

and symbols such as % (per cent), hr (hour), yr(year) and so forth can be used only in the Tables and not in

the text. Therefore, do not use symbols such as o/o,l'r or yr in the text. The local names for crops, practices.

customs etc., should be given in italics.

Acronyms: You have to spell out the acronym for its first occurence followed by the acronym within

parenthesis. Example: tntegrated Rural Development Programme (IRDP) or Training and Visit (T&V).

Other policies: Articles forwarded to the editor for publication are understood to be offered to the

Indian Joumal of Extension Education exclusively. It is also understood that the authors have obtained the

approval of their department, faculty or institute in cases where such permission is necessary. The Editorial

Board takes no responsibility for facts or opinions expressed in the Journal, which rests entirely with the

authors thereof.



I

,

i

Dr. Rajender Parshad

Dr. L.B. Kalantri

Dr. Biswanath Sadangi

Dr. L.V.H. Gowde

Dr. Tej Ratan Verma

Dr. Baldeo Singh

Dr. V.P. Chahal

Dr. Kartar Singh

Dr. K. Vijayaragavan

Dr. Lakhan Singh

Dr. G.S. Saha

Dr. P.O. Ingle

Dr. Ram Bahal

Dr. D.K. Bose

Dr. Hema Tripathl

Dr. R.P. Dwivedi

Dr. Rupasi Rath Tiwari

Dr. Surya Rathore

Dr. Arunima Kumari

Dr. Himanshu K. De

Dr. Rajesh Kumar

Dr. Sunil Kumar Maity

Dr. B.K. Narayanaswamy

Dr. C. Eshwarappa

Dr. K. Narayan Gowda

Dr. L. Manju Nath

Dr. M.S. Nataraju

Dr. Y.S. Rathi

Dr. N. Kishore Kumar

Dr. K.D. Kokate

Dr. Anjani Kumar

Dr. M.R. Choudhari

Dr. D.S. Ladher

Dr. N,K, Sharma

Dr. R.K. Kalra

Dr. Suman Singh

Dr. Shagufta Jamal

INDIAN SOCIETY OF EXTENSION EDUCATION
EXEGUTTVE COUNCTL (2005-08)

Assistant Director General (Agril. Exten.), ICAR, KAB-1, Pusa Gate, New Delhi-l l0 012.

Director, Directorate of Sericulture, Govt. of Maharashtra, M.S. Handloom
Corporation Building, Umrer Road, Nagpur,440 009

Principal Scientist, NRCWA, Jokalandi, Khandagiri Road, Bhubaneshwar 75 I 003, Orissa.

Professor & Head, Departmnt of Agricultural Ext. Edu., UAS, Dhaward, 580 005, Kamataka

Princpal Scientist, Division of Agril. Ext., ICAR, KAB-I, Pusa, New Delhi-12.

Secretary, Division of Agricultural Extension, IARI, Pusa, New Delhill0 012

Senior Scientis (AE), ICAR, KAB-|, Pusa Gate, New Delhi ll0 012

Treasurer, Division of Agricultural Extension, IARI, Pusa, New Delhi ll0 012

Professor, Division of Agricultural Extension, lARl, Pusa, Ncw Delhi ll0 012.

Sr. Scientist, (Agril. Ext.), ICAR, Zonal Coordinator Unit, Zone IV,
CSAUA&T Campus, Kanpur 208 002 (U.P.)

C.I.F.A., Kausalyaganga, Bhubaneshwar 75 I 002, Orissa

Head, Department of Extension Education, Dr. PDKV, Akota 444 104, Maharashtra

Principal Scientis, Division of Agricultural Extension, IARI, New Delhi I l0 012

Asstt. Prof. (Communication), Faculty of Health & Medical Sciences,

Allahabad Agril, Inst., Deemed University

Sr. Scientist & Incharge KVK, IVRI, lzatnagar 243 122, Uttar Pradesh

Sr. Scientist (Agril. Extension), National Research Centre for
Agroforestry, Jhansi 284 003, Uttar Pradeesh

Senior Scientist, Division of Ext. Edu., IVRI, lzatnagar 243 122, Bareilly, Uttar Pradesh

Associate Professor (Agril. Comm.), College of Agriculture, GBPUA&T,
Pantnagar, Distt. Udham Nagar Singh, Uttranchal

Associate Professor, Extension Education, College of Home Science, RAU,
Pusa, Samastipur 848 125, Bihar

Sr. Scientist, CIFA, Kausalyaganga, Bhubaneswar 75 I 003, Orissa

Sr. Scientist, (Agricultural Ext. Division) ICAR, Research Complex for NEH
Region, Umiam 793 103, Meghalaya

'UDITA'B.-21259,C.A. West Kalyani, Nadia 741 235, Wcst Bengal

Prof of Ext., UAS, GKVK, Bangalore 560 065, Kamataka

Professor, Farmers Training Institute, UAS, Hebbal, Bangalore 560024, Karnataka

Professor of Agricultural Extension, (IFFCO-Chair), College of Agriculure,
GKVK, UAS, Bangalore 560 065

Associate Prof. (Ext.) & Associate Editor, Publication Center, USA,
Krishinagar, Dharwad 580 005, Kamataka

Associate Professor (Ext.), University of Agril Sciences, CKVK, Bangalore 560 065, Karnataka

D-16, Harbajan Enclave, Opp. Todapur Village, New Dclhi I l0 012

Assistant Professor, College of Agriculture, Vellayani, Thiruvananthapuram- 695 222,Kerala

Director of Ext. Edu., Mahatma Phule Krishi Vidyapeeth, Rahuri 4l 3 722

Distt. Ahmed Nagar, Maharashtra

Training Organizer, KVK (IARI), Shikohpur, Curgoan 122 001 , Haryana

'RAJAS' 5, New Varma Layout, Nagpur 440 033, Maharashtra

Professor, Deptt. of Ext. Edu., PAU, Ludhiana l4l 004, Punjab

Associate Professor (Ext, Edu,), Deptt of Ext. Edu,, S.K,N. College of
Agriculture, Jobner 303 329, Rajasthan

Associate Professor Deptt. of Ext. Edu., PAU, Ludhiana l4l 004, Punjab

FRM Department, College of Home Sciences, MPUAT, Udaipur 313 002, Rajasthan

Reader, Deptt. of Adult & Continuting Edu. & Ext., Jamia Millia lslamia,

Jamia Nagar Nagar, New Delhi I l0 025

President

Vice President

Vice President

Vice President

Vice President

Secretary

Joinl Secretary

Treasurer

Chief Editor

Edilor

Editor

Editor

Editor

Executive Coutrcillor

Executive Councillor

Executive Councillor

Executive Councillor

Executive Councillor

Executive Councillor

Executive Councillor

Executive Councillor

Erecutive Councillor

Executive Councillor

Executive Councillor

Executive Councillor

Executive Councillor

E-recutive Councillor

E.rec u tive Co u tt cil I o r
E.uecu|ite CouncilIor

E-ueculive Councillor

Execulive Couucillor

Executive Councillor

E-reculive Councillo r .

Executit'e Councillor

Executive Couucillor

E-recutive CouncilIor

E.recutive Councillor

E



Printed and Published by Dr. Baldeo Singh, Secretary lndian Society of Extension Education,
Division of Agricultural Extension, lARl, Pusa Campus, New Delhi 110 012 at

M/s Ashok Computers New Delhi Ph : 9868842167,9213587712


