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This study describes the association between the profile characteristics of watershed farmers and 
the extent of adoption of various NRM (Natural Resource Management) practices in watershed areas 
of the Andhra Pradesh state. The results indicate that positive and significant relationships were 
seen between profile characteristics such as training undergone, team work, risk-taking ability, input 
usage pattern, farm size, environmental awareness and socio-political participation and the extent of 
adoption of NRM activities. The value of the coefficient of multiple determination (R2) indicates that 
a combination of six independent variables (farm size, training, input usage pattern, environmental 
awareness, risk-taking ability and group communication) could explain 78.49 % of the variation in the 
dependent variable of the extent of adoption of NRM practices.

Research article

1. Introduction

The nature and status of natural resources play pivotal roles for 
sustainable yields in various crops. The potential of resources such as 
soil and water is decreasing by alarming proportions, thereby affecting 
farming situations as well as crop production, both at micro and 

macro levels. The isolated approach of natural resource management 
(resources often are analyzed and planned for independently 
leading to isolated approaches) does not yield the expected results, 
whereas community-based management give the maximum benefits
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to farmers in terms of soil, water and moisture conservation for the 
sustainable use of these resources for better crop production.

Importance of the study

Over the next 20–25 years, global food demand is expected to increase 
by around 50 %, largely due to demand in developing countries. The 
challenge is to increase production without damaging the natural 
resource base. Various technologies for Integrated Natural Resource 
Management (INRM) have been developed, but adoption has been 
poor for various technical, socio-economic, and institutional reasons. 
To date, a great deal of past work has been focused at the plot and 
farm level, with little farmer involvement in developing the research 
agenda. Work needs to be extrapolated to include more farmer 
involvement in the research process in order to answer the key 
question of under which conditions rural households are encouraged 
to reinvest in their agro-ecosystems. Encouraging such investment 
involves several challenges: 

• Improving returns from such investments; 

• Creating market access for smallholder farmers; 

• Improving research–extension–farmer links; 

• Development of enabling policies on soil, water and biodiversity; 

• Integration of livestock–wildlife–crop systems; 

• Development of drought mitigation strategies; 

• Capacity building and better information flow; 

• A clear gender perspective in research and training.

The number of IWMPs (Integrated Watershed Management 
Programs) present in India during the period 2009-2015 was 8214. 
Among all the 29 states, Maharashtra has the highest number of 
watershed programs (1186), followed by Rajasthan (1025), Uttar 
Pradesh (612), Gujarat (610), Karnataka (571), Madhya Pradesh (517) 
and Andhra Pradesh (432). 

Andhra Pradesh occupied seventh position in India. In Andhra 
Pradesh, out of 432 projects, 367 were implemented by government 
organizations and 65 by NGOs (Non-Government Organizations). 
Mahabubnagar, Anatapur and Prakasham were the leading districts 
in the number of IWMPs in the state of Andhra Pradesh. Out of an 
allocated budget of  2, 26,290.11 lakhs, the budget allotted for NRM 
activities was  1, 26,722.47 lakhs. The number of NRM beneficiaries 
under these projects was 65,076.

Every IWMP had 8-10 micro watersheds. Under these 432 IWMPs, 
10351 micro watersheds were completed in the state of Andhra 
Pradesh. Whereas, 33,411 micro watersheds are still in the process 
of implementation. 

Activities performed under IWMPs 

The activities performed under the IWMPs along with the percentage 
of budget allocation accounted for entry point activities (4 %), 
institution and capacity building (5 %), production enhancement 
(10 %), livelihood assets (9 %), NRM (56 %), consolidation (3 %), 
administration (10 %), DPR (1 %) and monitoring (2 %). This clearly 
indicates that NRM is considered as the prime component of 
watershed projects. Hence, much focus should be given to assessing 
needs, designing execution and evaluation of NRM activities in a 
watershed. Care should be taken in designing the NRM activities 
according to the farming situation, micro climate and considering 
the overall socio-economic profile of the farmer. 

The major NRM activities covered were soil and water technologies 
like stone bunding, mulching with agricultural waste, vegetative 
barriers, loose boulder structures, farm ponds, dug out ponds, check 
walls, check dams, small and mini percolation tanks, contour bunds, 
contour trenches etc. The farmers need to have comprehensive 
knowledge of all these practices/technologies for better conservation 
of natural resources like soil and water to derive maximum dividends 
in crop production. There is every need to gauge the degree of natural 
resource management behavior of the farmers for sustainable use 
of those resources. Keeping this in view, the present investigation 
is entitled “A study on the association of profile characteristics 
of watershed farmers with the extent of adoption of various NRM 
practices in watershed areas of the Andhra Pradesh state”. The 
study mainly aims to find out which factors will influence a farmer’s 
adoption of various NRM practices and also how far the variables put 
together explain variation in the extent of adoption of NRM practices.

An ex-post facto research design was adopted for the study, since the 
variables chosen for the study have already occurred. Andhra Pradesh 
was selected purposely for the study since the researcher hails from 
the same state and is familiar with the local language, which helped to 
build up quick rapport and also enable in depth study combined with 
personal observation, making the research results useful to watershed 
user groups and officials of the Integrated Watershed Management 
Program (IWMP), Watershed Computer Centers (WCCs), District 
Water Management Agency (DWMA), Scientists of Agricultural 
University and other NRM related projects in the state. Three regions 
were selected as the watershed project based NRM activities were 
widely practiced in these regions. From each region, one district 
was selected based on the highest number of watersheds (Figure 1, 
Figure 2 and Figure 3). Accordingly, Mahaboobnagar in Telangana, 
Anathapur in Rayalaseema and Prakasham in Coastal Andhra were 
selected. From each district two IWMPs were selected, from each 
IWMP area one mandal was selected, from each mandal four villages 
were selected and from each village ten watershed farmers were 
randomly selected. Thus, a total of six (6) IWMPs, six (6) mandals,
twenty-four (24) villages and two hundred and forty (240) farmers 
were considered as the sample for the study. The variables were the
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extent of adoption as the dependent variable, and age, education, 
farm size, farming experience, training undergone, extension contact, 
input usage pattern, environmental awareness, socio-political 
participation, mass media exposure, information-seeking behavior, 

innovativeness, risk-taking ability, status of watershed, group 
cohesiveness, group communication, group leadership, team work 
and group norms as the independent variables for the study.

2.1 Statistical tools 

The following statistical tests and measures were used for the analysis 
of the data.

Coefficient of Correlation (r)

This was used to test the relationship between the dependent and 
independent variables. The formula used was as follows:

Where, 
r = Correlation coefficient 
n = Number of respondents
Ʃ = Sum of scores of Independent Variable 
Ʃy = Sum of scores of Dependent Variables  
Ʃx2 = Sum of squares of scores of independent variables
Ʃy2 = Sum of squares of scores of dependent variables
Ʃxy = Sum of scores of independent variables multiplied by the      
           scores of dependent variables 

The computed ‘r’ values were then compared with the table values of 
coefficient of correlation at one and five per cent levels of probability 
for their significance [1].

Multiple Linear Regression analysis 

This statistical tool was used to study the combined or pooled effect 
of the independent variables over the dependent variable. 

y1 = a1 + b1 x1 + b2 x2 +--------------+ b14 x14

y2  = a2 + b1 x1 + b2 x2 +------------- + b14 x14

y3  = a3 +  b1x1 + b2 x2 + ------------+ b14 x14

a1, a2, a3 = constants 

b1 = regression coefficient 

x1 to x14 = independent variables selected for the study

y1, y2, y3 = dependent variables 

The regression co-efficient was tested for its significance and the 
following formula was used:

Ʃx2 –

Figure 1: No. of watersheds in Telangana region during 2009-2014

Figure 2:No. of watersheds in Rayalaseema region during 2009-2014

Figure 3:No. of watersheds in Coastal Andhra region during 2009-2014

Ʃxy  – Ʃ(x) Ʃ(y)
n

√[ n
Ʃ(x)2 ] [ Ʃy2 – Ʃ(y)2

n ]

t(n-k-1) d.f. = bi
SE (bi)

r =
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Where, 
n = number of observations 
k = number of independent variables 
SE = standard error 
bi = regression coefficient 
t = test criterion for significance 

Coefficient of Multiple Determinations (R2) 

R2 =   Regression sum of squares (RSS)
              Total sum of squares (TSS)

Where, 
RSS = b1Ʃx1 y +b2Ʃx2 y + --- ---- --- --+b21PƩ x21 y 
TSS = Ʃy2

R2 is always less than unity and expressed as a percentage. It measures 
the extent of the variation in the dependent variable (yi) that can be 
explained by the independent variables (xi) together. 

This is further extended to step down analysis by which we measure 
the variables, which mainly contribute to the maximum variation 
through the elimination process. 

Step down regression analysis

The step wise regression analysis was used to select the minimum 
number of variables necessary to account for almost as much of 
the variance as it is accounted for by the total set of independent 
variables. The increase in R2 was tested for its significance at each 
step and stopped at a step where the further increase in R2 was not 
significant.

It It is revealed in Table 1 that the calculated ‘r’ values between 
training undergone, team work, input usage pattern, environmental 
awareness, socio-political participation and the extent of adoption of 
NRM practices were greater than the ‘r’ value at a level of probability 
of 0.05. Hence, the null hypothesis was rejected and the empirical 
hypothesis was accepted. These results are in line with the findings 
of [2]-[5]. The calculated ‘r’ value of the variables farm size and risk-
taking ability were greater than table ‘r’ value at a level of probability 
of 0.01. These results are in line with the findings of [6]-[9].  Hence, 
the null hypothesis was rejected and the empirical hypothesis was 
accepted. Therefore, it can be concluded that there was a positive 
and significant relationship between the extent of adoption of NRM 
practices and the variables training undergone, team work, risk-taking 
ability, input usage pattern, farm size, environmental awareness and 
socio-political participation. These results are in line with the findings 
of [10], [11].

It can be inferred from Table 1 that profile characteristics such as 
training undergone, team work, risk-taking ability, input usage 
pattern, farm size, environmental awareness and socio-political 

participation had positive and significant relationships with extent 
of adoption of NRM practices by the watershed farmers. The farmers 
who had large land holdings coupled with having undergone more 
training programs possessed more risk-taking ability, this facilitated 
them to take up more NRM practices in their fields. High frequency 
of non-chemical usage made the farmers more readily acceptant 
of NRM technologies. Awareness of contemporary changes in the 
environment at a macro level in terms of changes in ecological 
balance, changes in various environmental parameters, and changes 
in the status of natural resources helped the farmers adopt need-
based NRM practices. These results are in line with the findings of [12]-
[15].  A farmer should adopt technologies if he or she continuously 
participates in the decision-making process of various formal and 
informal social organizations present in the village. Participation in 
the team-building process of the teams/groups working towards the 
design and implementation of watershed management programs 
facilitated the adoption of the NRM technologies by farmers, 
compared to those who did not participate in the teams. These 
results are in line with the findings of [16].

* Significant at a level of probability of 0.05 (0.1269)
** Significant at a level of probability of 0.01 (0.1663)   NS –Non Significant

The value of the coefficient of multiple determination (R2), as given 
in Table 2, indicates that the six independent variables (farm size, 
trainings, input usage pattern, environmental awareness, risk-taking 
ability and group communication) together explain up to 78.49 % 
of the variation of the dependent variable of the extent of adoption 
of NRM practices. The computed F-value and corresponding partial 
regression coefficient (b) values of these six variables were found 
significant at a level of probability of 0.01. Hence the null hypothesis 
was rejected and the empirical hypothesis was accepted for these six 
variables and vice-versa for the other thirteen variables. These results 
are in line with the findings of [17]-[20].
The results for NRM practices can be best visualized in large farm 
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3. Results and Discussion

Table 1: Correlation of profile characteristics of watershed farmers 
with the extent of adoption of various NRM practices
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holdings, where knowledge and skills acquisition was higher due to 
the farmers undergoing more training, leading to more adoption. 
The behavioral pattern of using organic inputs very frequently helped 
farmers to attain a comprehensive understanding of the applicability 
of the technologies, the high level of consciousness on changes in 
the environment at a macro level helped to gauge the logistics of the 
practicability of various NRM technologies, thereby increasing the 
extent of adoption. The degree of withstanding the risks incurred by 
taking up the innovations definitely augments the extent of adoption 
of NRM activities. The smooth and hassle-free exchange of ideas and 
information among the members of a group enables them to acquire 
the right information at the right time which in turn leads to better 
adoption. These results are in line with the findings of [21], [22].

R2 = 0.7849  F value = 125.  ** Significant at 1% level of probability

It can be concluded that the profile characteristics of training 
undergone, team work, risk-taking ability, input usage pattern, farm 
size, environmental awareness and socio-political participation had 
a positive and significant relationship with the extent of adoption 
of NRM practices by the watershed farmers. The six independent 
variables, namely farm size, training undergone; input usage 
pattern, environmental awareness, risk-taking ability and group 
communication, together explain up to 78.49 % of the variation in 
the dependent variable of the extent of adoption of NRM practices. 

• The officials of IWMP and DWMA should instill the spirit of team 
work among the farmers in attending various NRM activities to 
derive maximum benefit. 

• The officials of IWMP, DWMA and SDA should strive to enhance 
the adoption quotient of NRM activities.

• A regulatory body must be formed with the officials and 
farmers to supervise various NRM activities under watershed. 

• Village panchayats should take initiative to merge groups with 
overlapping interests. 

• Since the majority of the respondents were small and marginal, 
NRM technologies should be developed to suit the needs and 
requirements of these farmers. In particular, the technologies 
should be user-friendly, low cost and compatible.

• The low level of participation of farmers at various stages 
in watershed management programs can be improved by 
enlightening the farmers on the need and importance of 
participation and what kind of benefits are accrued through 
participation. Local bodies should strive to ensure participation 
of farmers.

• All the groups working at a village level should be networked to 
share any reliable information on NRM among all the members 
in the groups.

• In order to enhance the degree of favorability of farmers to 
NRM, they need to be oriented on the value of various kinds of 
NRM technologies, the long and short-term benefits accrued, 
ecological balance and the improvement in status of natural 
resources.

• The importance of community participation and group dynamics 
should be highlighted to the farmers to increase the success rate 
of NRM activities.

• The extent of adoption of some NRM technologies is medium to 
high, because of financial support provided by the government, 
whereas the maintenance of these technologies is poor. Hence 
the officials of IWMP, DWMA, SDA, KVK and SAU should provide 
continuous technical advice and supportive mechanisms to 
sustain these NRM technologies.
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