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ABSTRACT

Watershed is as geo-hydrological unit or a piece of land with a common drainage point, implying that all the
rainwater failing within watershed flows through one or more natural courses and converges at a common point
and the adoption means use of recommended new agricultural technology in watershed areas on a continuing
basis.  There are so many factors  which creates variations among farmers in adoption of watershed technology. It
was observed that positive and significant correlate was found between extent of adoption of BFs (beneficiary
farmers) and NBFs(Non-beneficiary farmers)about watershed technology and training received by respondents,
their social and extension participation, farm mechanization , herd size and knowledge index whereas age of
respondents and their education was negatively correlated with their extent of adoption of watershed technology.
The negative and significant association was observed   between extent of adoption of watershed technology by BFs
and their size of family and size of land holding but in case of NBFs, occupation was negatively and employment
status was positively correlated with  extent of adoption of  watershed technology. It was also observed that total
ten independent variables of BFs jointly contributed 83.12 per cent  variation while  in case of NBFs  86.62 per cent
exerted influence in the extent of adoption of watershed technology.
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Agriculture is the backbone of Indian economy
and largely dependent on natural resources like soil,
water and vegetation. Indian agriculture is to transform
rain fed farming in to more sustainable and productive
systems and to better support the population dependent
upon it. The agricultural production of the Rajasthan
State is mainly depend upon monsoon rain. Because
the water resources of the Rajasthan state are very
much limited and meager compromising only one per
cent of the national gross water resources. Thus, in
Rajasthan, soil and moisture conservation by adopting
watershed development techniques is of critical
importance to bring growth as well as stability in
agriculture production from rain-fed areas and  to
provide the much required thrusts in the development
of rain fed agriculture on watershed basis. The success
or adoption of any rural development programme
depends up on so many factors. Therefore, an attempt
was made  to know the factors which enhance or retard
the adoption of watershed technology  so as to be able
to predict the behavior of beneficiary farmers
(benefitted) and non-beneficiary farmers (not

benefitted) under the programme towards the adoption
of watershed technology. Keeping in view about
importance, the study entitled “Knowledge and adoption
of watershed technology by the farmers of National
Watershed Development Project for Rain-fed Areas in
Jaipur region, Rajasthan” was undertaken with a specific
objective: to ascertain the association between extent
of adoption of watershed technology and selected
independent variables of beneficiary and non-beneficiary
farmers of National Watershed Development Project
for Rain- fed Areas.

METHODOLOGY
The study was conducted in Jaipur region of

Rajasthan purposely based on highest number of
watersheds.Jaipur region comprised four watershed
divisions viz., Bharatpur, Jaipur, Jhunjhunu and Sikar.
Out of these four divisions, Jaipur, Jhunjhunu, and Sikar
divisions were selected purposely having similar
conditions like soil, moisture conservation and cultivation
practices while Bharatpur division was the flood prone
which suffers from water erosion and water logging
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problems rather than of wind erosion problem. These
three watershed divisions comprised seven watershed
districts viz., Alwar, Churu, Dausa, Jaipur, Jhunjhunu,
Hanumangarh and Sikar. Out of these, Churu, Jaipur,
Jhunjhunu and Sikar districts were selected purposely
because these districts had comparatively higher number
of watershed and similar soil and moisture conservation
and cultivation practices.Total eight watersheds i.e. two
watersheds from each selected district were selected
randomly. Twenty beneficiary farmers (BFs) from each
selected watershed area and twenty non-beneficiary
farmers (NBFs) from nearby areas of each selected
watershed who resembled the similar socio-economic
conditions but did not receive any direct benefits from
the project were selected on the basis of sequential
method of random sampling. Thus the study sample was
consisted of 160 BFs and 160 NBFs as respondents.
Thus the study sample consisted of 320 respondents .
Only those independent variables or factors which
having relevance with the study were selected on the
basis of extensive review of literature, personal
discussion with research scientists, extension personnel,
watershed development and soil conservation experts.
The association between extent of adoption of watershed
technology (dependent variable) of BFs and NBFs and
their selected characteristics (independent variables)
such as age, education, size of family, size of land
holding, occupation, employment status, training received,
social participation, extension participation, farm
mechanization, herd size and adoption index was worked
out in terms of significance on zero order correlation
coefficient (r). An association between dependent and
twelve independent variables was ascertained in the by
computing correlation coefficient (r values) for the two
categories (BFs and NBFs) of the respondent farmers.
The ‘r’ value only gives the strength and direction of
association but does not focus on the predictive ability
of independent variables over dependent variables.
Hence, the multiple regression was worked out with
regard to BFs and NBFs, separately, to trace out
predictive abilities of independent variables on the
dependent variable of BFs and NBFs about watershed
technology, the regression equation models were derived
accordingly. The independent variables indicated
significant contribution in zero order correlation for BFs
and NBFs which were analyzed by multiple regression
technique to determine their relative contribution and to
predict the extent of variation. The predicting power of

each multiple regression equation was estimated with
the help of coefficient of multiple determination (R2).
Out of twelve independent variables, those ten variables
which had shown significant association with the extent
of adoption of BFs about watershed technology in zero
order correlation were analyzed. These variables
entered in multiple regression analysis and following
multiple regression model was obtained :

2ý = a+b1x1+b2x2+b3x3+b4x4+b7x7+b8x8+b9x9+b10x10+b11x11+b12x12

Where,
2ý  = Estimated value of extent of adoption of BFs

a = The intercept
b1 = Coefficient of partial regression of Y2 on x1 (age)
b2 = Coefficient of partial regression of Y2 on x2 (education)
b3 = Coefficient of partial regression of Y2 on x3 (size of family)
b4 = Coefficient of partial regression of Y2 on x4 (size of land
holding)
b7 = Coefficient of partial regression of Y2 on x7 (training
received)
B8 = Coefficient of partial regression of Y2 on x8 (social
participation)
B9 = Coefficient of partial regression of Y2 on x9 (extension
participation)
B10 = Coefficient of partial regression of Y2 on x10 (farm
mechanization)
B11 = Coefficient of partial regression of Y2 on x11 (hard size)
B12 = Coefficient of partial regression of Y2 on x12 (knowledge
index)

It was also worked out that out of twelve
independent variables, ten variables had shown
significant association with the extent of adoption of
NBFs about watershed technology in zero order
correlation analysis. These variables entered in multiple
regression analysis and following multiple regression
model was obtained

2ý = a+b1x1+b2x2+b5x5+b6x6+b7x7+b8x8+b9x9+b10x10+b11x11+b12x12,

Where as,
2ý = Estimated value of extent of adoption of NBFs

a = The intercept
b1 = Coefficient of partial regression of Y2 on x1 (age)
b2 = Coefficient of partial regression of Y2 on x2 (education)
b3 = Coefficient of partial regression of Y2 on x6 (occupation)
b4 = Coefficient of partial regression of Y2 on x6 (employment
status)
b7 = Coefficient of partial regression of Y2 on x7 (training
received)
b8 = Coefficient of partial regression of Y2 on x8 (social
participation)
B9 = Coefficient of partial regression of Y2 on x9 (extension
participation)



Indian Research Journal of  Extension Education Special Issue (Volume I), January, 2012 213

B10 = Coefficient of partial regression of Y2 on x10 (farm
mechanization)
B11 = Coefficient of partial regression of Y2 on x11 (herd size)
B12 = Coefficient of partial regression of Y2 on x12 (knowledge
index)
The results were presented in Table 2 and 3 for BFs and
NBFs.

RESULTS AND DISCUSSIONS
The characteristics of respondents play an

important role in deciding to reject or accept watershed
technology. On the basis of operational measures used
for the variables, research hypotheses in null form were
derived for testing the association between dependent
and independent variable and significance on zero order
correlation (r values) which are given in Table 1.
Age and extent of adoption : The data presented in
Table 1 show that the negative and significant
association was found between age of BFs and NBFs
about watershed technology and their extent of adoption.
The null hypothesis that “there is no association between
the extent of adoption of BFs and NBFs about watershed
technology and their age was, therefore, rejected. It
could be concluded that adoption index increases with
the decrease of respondent’s age. This might be due to
the fact that young farmers had more enthusiasm, will-
power and higher knowledge than older farmers which
might have helped them in adoption of watershed
technology. It contradicts with the findings of Karkar
(1998).
Education and extent of adoption :  It is indicated in
the Table 1 which reveal that education was positively
and significantly associated with extent of adoption of
BFs and NBFs about watershed technology at 1 per
cent level of significance. The null hypothesis that “there
is no association between the extent of adoption of BFs
and NBFs about watershed technology and their
education” was, hence, rejected. It could be inferred
that the adopting index of BFs and NBFs was increased
with the increase in their education.

This might be due to the fact that highly educated
farmers had more knowledge which might have helped
them in more adopting of watershed technology. The
findings are in line with the findings of  karkar (1998),
Singh and Sharma (2001).
Size of family and extent of adoption : The data in
the Table 1 reveal that the negative and significant
association was found between size of family and extent
of adopting of BFs about watershed technology at 1

per cent level of significance where as in case of NBFs,
it was found non-significant. The null hypothesis that
“there is no association between the extent of adopting
of BFs and NBFs about watershed technology and their
size of land holding was, therefore, tested. Hence, it
was rejected in case of Bfs and accepted incase of
NBFs. It could be inferred that size of family exerts its
impact o extent of adoption of BFs about watershed
technology. Means adoption index increases with
decreases in size of family. This might be due to the
fact that small size of family might realize their
responsibilities. Devote more time in acquisition of
knowledge which might have helped in higher
adoption.This finding is line with Singh and Sharma
(2001), Lal (2000).

Table 1. Association between extent of adoption and
selected independent variables of BFs and NBFs of

NWDPRA about watershed technology

‘Zero’ order Correlation
     Independent variables      coefficient (r)

BFs (N=160) NBFs (N=160)

Age – 0.4018** –0.4002*
Education 0.3986** 0.6664**
Size of family –0.4401* –0.3162NS
Size of land holding –0.4737* –0.2613NS
Occupation –0.3531NS –0.6497**
Employment status –0.2485NS 0.7331**
Training received 0.8400** 0.7969**
Social participation 0.6561** 0.8145**
Extension participation 0.7426** 0.7661**
Farm mechanization 0.8527** 0.6747**
Herd size 0.6333** 0.8195**
Knowledge 0.4760** 0.5771**

* Significant at 5 per cent level of probability
** Significant at 1 per cent level of probability
NS  : Non significant
Size of land holding and extent of adoption : The
data in 1able 1 reveal that the size of land holding was
non-significant associated with the extent of adoption
of BFs about watershed technology at 1 per cent level
of significance whereas in case of NBFs it had negative
and non significant association. The null hypothesis that
“there is no association between extent of adoption of
BFs and NBFs about watershed technology and their
size of land holding was, therefore, tested. Hence, it
was rejected in case of BFs and accepted in case of
NBFs. It could be concluded that size of land holding
had negative and significant association with BFs about
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watershed technology. It means adoption index
increases with respect to decrease in size of land
holding. This might be due to the fact that the farmers
with small holdings having higher knowledge about
watershed technology which might have helped the BFs
in higher adoption of watershed technology. This finding
is in accordance with the findings of  Karkar (1998)
and Lal (2000).
Occupation and extent of adoption : The data in Table
1 depict that the negative and significant association
was found between occupation and extent of adoption
of NBFs about watershed technology at 1 per cent level
of significance whereas incase of BFs, it was found
non-significant. The null hypothesis that “there is no
association between the extent of adopting of BFs and
NBFs about watershed technology and their occupation”
was rejected in case of NBFs and accepted in case of
BFs. It could be inferred that occupation was negatively
and significantly associated with extent of adoption. This
might be due to the fact that NBFs had more than one
occupation in addition to agriculture which might have
helped them in increasing the adoption index. This finding
is supported by Lal (2000) and Dayama(2000).
Employment status and extent of adoption : The data
in Table 1 indicate that the positive and significant
associating was found between employment status an
extent of adoption of NBFs about watershed technology
at 1 per cent level of significance whereas negative
non-significant associating was found in case of BFs.
The null hypothesis   that “there is no association between
extent of adoption of BFs and NBFs about watershed
technology and their employment status was, therefore,
rejected incase of NBFs and accepted in case of BFs.
It could be concluded that adoption index increases with
increase in employment status of NBFs. This might be
due to the fact that employment status might have played
an important role in their occupation which ultimately
leads to higher adoption of watershed technology. The
finding is in accordance of Karkar (1998).
Training received and extent of adoption : The data
in Table 1 reveal that the training received was found
to have positive and significant association with the
extent of adoption of BFs and NBFs about watershed
technology at 1 per cent level of significance. The null
hypothesis that “there is no association between extent
of adoption of BFs and NBFs about watershed
technology and training received by them” was,
therefore, rejected. It could be summarized that extent

of adoption of watershed technology increased with the
increase in training received by the respondents. This
might be due to the fact that those who had taken more
training from various training sources might have had
many contacts with various sources of information and
gained more knowledge which resulted in higher
adopting of watershed technology. The finding is
supported by Karkar (1998).
Social participation and extent of adoption : The
data in Table 1 indicate that here was positive and
significant association between social participation and
extent of adoption of BFs and NBFs about watershed
technology at 1 per cent level of significance. The null
hypothesis that “there is no association between extent
of adoption of BFs and NBFs about watershed
technology and social participation was, therefore
rejected. It could be inferred that adoption of watershed
technology was increased with the increase in social
participation. This might be due to the fact that those
who had participated more in various organizations might
have had much contracts with various sources of
information resulting into increase in the knowledge
about watershed technology by the respondent farmers
which led to higher adoption of watershed technology.
The findings reported by Singh and Sharma (2001),
Lal (2000) are in close in conformity with above finding.
Extension participation and extent of adoption:
The data in Table 1 reveal that the positive and significant
association was found between extension participation
and extent of adoption of BFs and NBFs about watershed
technology at 1 per cent level of significance. The null
hypothesis that “there is no association between the
extent of adoption of BFs and NBFs about watershed
technology and their extension participation” was,
therefore, rejected. It could be concluded that the extent
of adoption of respondents about watershed technology
increases with the increase in their extension
participation. This might be due to the fact that the more
participation in different extension activities organized
by NWDPRA might have helped the respondents in
gaining better knowledge, frequent contact and proper
guidance resulting in high adoption of watershed
technology. This finding is in accordance with the finding
of  Kakar (1998).
Farm mechanization and extent of adoption : The
data in Table 1 reveal that the positive and significant
association was found between farm mechanization and
extent of adoption of BFs and NBFs about watershed
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technology at 1 per cent level of significance. The null
hypothesis that “there is no association between extent
of adoption of BFs and NBFs about watershed
technology and their farm mechanization” was,
therefore, rejected. It could be inferred that adoption of
watershed technology was increased with increase of
farm mechanization. This might be due to the fact that
use of improved farm machinery might have helped the
BFs and NBFs to increase their knowledge which
ultimately resulted to higher adoption of watershed
technology. This finding is supported by Singh and
Sharma (2001).
Herd size and extent of adoption : The data in Table
1 depict that the positive and significant association was
found between herd size and extent of adoption of BFs
and NBF about watershed technology at 1 per cent level
of significance. The null hypothesis that “there is no
association between extent of adoption of BFs and NBFs
about watershed technology and their herd size” was,
therefore, rejected. If could be inferred that the herd
size had positive and significant relation with extent of
adoption. It means that adoption index of BFs and NBFs
was increased with increase in herd size. This might be
due to the fact that higher number of animals required
higher knowledge about conservation and production
technology and also about livestock management which
might have helped BFs and NBFs in higher adoption of
watershed technology. This finding is supported by the
findings of Lal (2000).
Knowledge index and extent of adoption : The data
in Table 1 reveal that the knowledge index was
positively and significantly associated with extent of
adoption of BFs and NBFs bout watershed technology
at 1 per cent level of significance. The null hypothesis
that “there is no association between extent of adoption
of BFs and NBFs about watershed technology and their
knowledge index” was, therefore, rejected. It could be
concluded that the adoption of watershed technology
of BFs and NBFs was increased with the increase in
their level of knowledge. This might be due to the fact
that the high knowledge level about watershed
technology possessed by respondents might have helped
them to adopt more watershed technology. This finding
is in accordance with the findings of Karkar (1998).
Multiple regression analysis : The significance of
partial regression coefficients were worked out by
finding out ‘t’ values. Accordingly, the multiple
regression analysis was done and the results are
presented in Table-2 and 3

Table 2. Multiple regression analysis between extent of
adoption BFs and their independent variables(N=160)

   Independent variables Partial ‘b’ S error ‘t’ value of
value of ‘b’ partial ‘b’

Age –0.002 0.067 0.035  NS
Education –0.351 0.140 2.515*
Size of family –0.794 0.403 1.981*
Size of land holding –0.331 0.141 2.339*
Training received 2.383 0.515 4.628**
Social participation –0.153 0.129 1.181 NS
Extension participation 0.215 0.075 2.865**
Farm mechanization 0.762 0.119 6.389**
Herd size –0.080 0.151 0.530 NS
Knowledge index 0.050 0.020 0.470*

* Significant at 5 per cent level of probability
** Significant at 1 per cent level of probability
NS Non significant
Intercept constant = 16.88
Coefficient of multiple determination (R2) = 0.8312**

The R2 value (0.8312) in Table -2 indicated that
ten independent variables jointly contributed towards
83.12 per cent on the variation in the extent of adoption
of BFs about watershed technology. Multiple correlation
coefficient (R) was significant at 0.01 level of probability.
The data in Table-2 reveal that the calculated ‘t’ values
for the partial regression coefficient were significant at
0.01 level probability incase of training received,
extension and farm mechanization while significant at
0.05 level of probability in case of education, size of
family, size of land holding and knowledge index.

Table 3. Multiple regression analysis between extent of
adoption of NBFs and their independent variables (N=160)

   Independent variables Partial ‘b’ S error ‘t’ value of
value of ‘b’ partial ‘b’

Age 0.065 0.046 1.424 NS
Education 0.378 0.136 2.786**
Occupation –0.289 0.617 0.469 NS
Employment status 4.958 0.760 9.522**
Training received 3.041 0.951 3.197**
Social participation 0.897 0.180 4.968**
Extension participation 0.093 0.207 0.448 NS
Farm mechanization 0.011 0.140 0.076 NS
Herd size 0.391 0.137 2.329*
Adoption index –0.003 0.032 0.093 NS

* Significant at 5 per cent level of probability
** Significant at 1 per cent level of probability
NS Non significant
Intercept constant = 4.30
Coefficient of multiple determination (R2) = 0.8662**
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The R2 value (0.8262) in Table-3 indicated that
ten independent variables jointly contributed towards
86.62 per cent on the variation in the extent of adoption
of NBFs about watershed technology. Multiple
correlation coefficient (R) was significant at 0.01 level
of probability. The data in Table-3 reveal that the
calculated ‘t’ values for the partial regression coefficient
were significant at 0.01 level of probability in case
education, employment status, training received and
social participation while significant at 0.05 level of
probability in case of herd size.

CONCLUSIONS
It was concluded that Positive and highly significant

association was found between extent of adoption of
BFs about watershed technology and their education,
social participation, extension participation, farm
mechanization, herd size, knowledge index and training
received by them whereas age, size of family and size
of land holding had highly significant negative association
with their extent of   adoption of watershed technology.

Non-significant but negative association was found
between extent of adoption of watershed technology
by BFs and their occupation and employment status. In
case of NBFs, positive and highly significant association
was found between extent of adopting of watershed
technology by NBFs and their education, employment
status, social participation, extension participation, farm
mechanization, herd size, knowledge index and training
received by them whereas age and occupation had
negative and highly significant association with the extent
of adoption of watershed technology by NBFs . Size of
family and size of land holding was found non-significant
but negative association with extent of adoption of
watershed technology  by NBFs. It was also concluded
that ten independent variables of BFs jointly contributed
towards 83.12 per cent on the variation in the extent of
adoption about watershed technology where as in case
of NBFs, these variables were jointly contributed
towards 86.62 per cent on the variation in the extent of
adoption of watershed technology.
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