
Journal of AgriSearch, 7(4):234-240

1* 2 3 4PAWAN JEET , BHUPENDRA M GHODKI , DOLAMANI AMAT , ANUJA AR , 
5 6REKHA BALODI  AND A UPADHYAYA

ISSN : 2348-8808 (Print), 2348-8867 (Online)

https://doi.org/10.21921/jas.v7i04.19396An Open Access International Peer Reviewed Quarterly

 Enhancement of Land and Water Productivity 
through Participatory Rural Appraisal

1Scientist, ICAR-Research Complex for Eastern Region, Patna, Bihar, India

2Scientist, ICAR-Central Institute of Post-harvest Engg. & Tech., Ludhiana, Punjab, India

3Scientist, ICAR- Indian Institute of Soil Science, Bhopal, Madhya Pradesh, India

4Scientist, ICAR-Indian Agricultural Statistics Research Institute, New Delhi, India

5Scientist, ICAR- National Research Centre for Integrated Pest Management, New Delhi, India

6Head and Principal Scientist, ICAR-Research Complex for Eastern Region, Patna, Bihar, India

*Corresponding author email : pawan.btag@gmail.com 

Participatory rural appraisal (PRA) is a 

technique which gives more emphasis on 

indigenous knowledge enable locals to do their 

own appraisal, analysis and planning in the 

participatory mode. In this study, for the 

problem identification, problem-solution and 

preparation of village development plan 

SWOT analysis and PRA tools was used at 

Bhargawan village of Satna district, India. The 

rank-based quotient (RBQ) was calculated in 

order to prioritize the identified problems and 

their solution was given using problem-

solution tree technique. Findings indicated low 

land and water productivity, unavailability of 

irrigation water, aira partha, Soil sickness with 

Fusarium, mismanagement of animal waste and 

crop residue as constraints faced by the farmers 

of village. Constraints identified were 

categorized as problems arising out of gaps in 

research/extension activities in various 

agriculture and allied sectors. Based on the 

results and necessity of the villagers, scope for 

research/extension and village agriculture 

development programme/policy implications 

was made. Village agriculture development 

plan (VADP) of Bhargawan village will help the 

policymaker/NGOs/State govt. in the planning 

and management of soil, water and agriculture 

resources.   

Water scarcity, PRA, RBQ, VADP, SWOT 

analysis.
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Agriculture is the essential pillar contributing to the livelihood security of 
rural India. Contribution of agriculture and allied sectors to the Gross 
Domestic Product (GDP) is declining steadily with the country broad-

based economic growth ( ). Water scarcity along with pest and 
diseases in the crops are major limiting factors for land and water productivity 
( ). Bhargawan village has very less area under 
horticultural crops. It is facing problems of regular occurrence of terminal 
droughts, declining water level, dry spells, terminal heat stress and frost etc. Canal 
irrigation is negligible and groundwater is the only a major source of irrigation, 
which is approximately 75 % of total irrigation in the district ( ).  Under 
such circumstances, in this village there is a huge scope for adoption of water 
advance technology, on-farm water management technology, artificial 
groundwater recharge technology and so on. The Livestock population faces 
fodder as well as water shortage during drought years, prevalence of local breeds is 
a major limiting factor affecting system productivity. In Bhargawan village, Satna 
district Aira Pratha is majorly prevalent during non-monsoon season, in which 
animals are left loose for open grazing resulting in crop loss, soil degradation, social 
conflicts, inbreeding in animals and spread of diseases. Further, wild animals like 
wild boar and nilgai cause problems in the farms. The overall agricultural 
productivity of the area can be enhanced by use of drought tolerant varieties and 
management of the pest and diseases. The village has potential for growing 
horticultural crops like seasonal vegetables, fruits like mango, guava, aonla and 
medicinal plants like satavar, ashawgandha, etc. The villagers can generate income 
from animals by breed improvement and fodder management. There is also 
potential for income generation from non-farm activities like phenyl making, surf 
making etc. 
There is abundance of labor but constructive employment opportunities are 
lacking. Despite of sufficient natural resources, abundance of minerals, forest & 
agricultural produce, and livestock in this area, no any proper planning and 
management strategies adopted for the optimum utilization of these resources for 
the village development plan ( ). By considering above such 
problem, village agriculture development programme is planned using 
Participatory Rural Appraisal (PRA) technique. Participatory Rural Appraisal is an 
approach to development planning and as a method of investigation evolved from 
many different sources to be utilized in a participatory mode (

). It is essential for providing basic information, identifying and assessing 
problems, appraising, designing, implementing, monitoring, and evaluation 
programs and projects, developing and transferring appropriate technologies, 
hypothesis generation, providing guidelines for survey designs and assessing the 
applicability of programme, and interpreting the results obtained through different 
methods ( ). In this study various PRA tools were used for the 
identification of problems, ranking of problems, and for the preparation of 
problem-solution tree of major identified problems of Bhargawan village of Satna 
district of Madhya Pradesh.
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MATERIALS AND METHODS
Study area
The study was conducted at Bhargawan village, which is 

0situated between latitude 24  55' and 25 12' N and longitude 
0 080  21' and 81  23' E in mid northern part of Madhya Pradesh 

with an altitude of 395 m above mean sea level ( ). The 
Bhargawan village has a population of 529 (in which 277 
males and 252 females) with 112 households. Population of 
children with age group 0-6 is 77, which make up 15 percent of 
total population of village. In Bhargawan village, out of total 
population, 282 were engaged in work activities. 55.67 per 
cent of workers describe their work as main work 
(Employment or Earning more than 6 Months) while 44.33 per 
cent were involved in marginal activity providing livelihood 
for less than 6 months. Of 282 workers engaged in main work, 
42 were cultivators with (owner or co-owner) while 80 were 
agricultural labourers ( ). About 80% of 
the farmers of the village come under marginal and small 
category with average size of land holding is 0.5-1 ha. The 
major crops of the village are wheat, mustard, gram, paddy 
and jowar etc. Paddy-wheat is the major follow cropping 
system in this region. 

0 

Fig. 1

Census of India, 2011

 

Fig. 1: Location of the study area

cooperation of selected farmers' and facilitators for gathering 
information of villages.

PRA Tools used
The PRA tools were used include general transect, agro-
ecological mapping, mobility mapping, social mapping, 
resource mapping, venn diagram, seasonal calendar, seasonal 
analysis, technology mapping, timeline, matrix ranking and 
problem-solution tree etc. ( .
Five members of different discipline of ICAR research team 
and staffs of KVK, Majhgawan made general transect of the 
village accompanied by several local informants who knew 
about the natural resource issues. Local informants were 
selected on the basis of land holding size, education level, 
source of income, engagement in agriculture activity and so 
on.  Observations were made on different micro-ecological 
niches and discussed issues of mutual interest. Data were 
collected to assess the land topography, soil characteristics, 
land use land cover pattern, availability of water resources, 
major crops and cropping seasons, cropping pattern, 
livestock scenarios, technologies and scheme adopted, 
information about agriculture and allied sectors like 
horticulture, sericulture, animal husbandry issues                      
related to natural resources like land, water, solar energy, flora 
and fauna, socio-economic & cultural settings and issues 
related to input management like seed, fertilizer, irrigation 
etc. Based on the observations of general transect, agro-
ecological data and resource availability were compiled 
depicting the climatic and environmental conditions, and 
availability of resources in relation to agricultural practices 
prevalent in the village.

SWOT analysis and Problem Identification
SWOT (Strength, Weakness, Opportunities and Threat) 
analysis of village was carried out for the identification and 
categorization of problems/issues. The identified problems 
were prioritized for the preparation of village development 
action plan. The major problems identified in the village 
Bhargawan was listed and Rank Based Quotient (RBQ) value 
method of the problems were estimated based on the ranking 
by 40 farmers of the village. Rank Based Quotient was 
calculated using following formula is given in equation (1) 
( ).

Adebo, 2000

Shanthy et al., 2013; Mukherjee, 2016

)

Rapport Building 
Interaction was made with line department officers, 
progressive farmers of villages and KVK staff, thus 
facilitating information collection. The primary data was 
collected through reconnaissance survey method using 
interview schedules (structured and semi structured), 
focused group discussion and observation as major tools. The 
Agriculture Development Officer, Deputy Director 
Agriculture, Deputy Director Veterinary, Deputy Director 
Horticulture, Deputy Director Fisheries, Soil conservation 
officer, In charge Agricultural Technology Management 
Agency, Asst. Veterinary Surgeon, Deen Dayal Research 
Institute, Chitrakoot; Mahatama Gandhi Chitrakoot 
Gramodaya Vishwavidayalaya, Primary School Bhargawan, 
Krishna Devi Vanvasi Balika Aawasiya Vidyalaya, 
Majhgawan and KVK farm visited and consulted for selection 
and collection of primary and secondary data. The interaction 
with stakeholders helped us to understand the 
multidimensional agricultural problems from different 
perspectives. The principle and methodology of Participatory 
Rural Appraisal (PRA) was applied and conducted with full 

                               [Eq.1]RBQ =  3
fi (n+1-i)x100 

Nxn
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Table 1: General transects analysis of Bhargawan village.

Particulars 

Soil type  

Soil texture 

Red Soil 

Sandy loam and loam 

Altitude 395 m above mean sea level  

Water resource  Tubewell, open well and pond  

Land use Pattern  Household, crops, animals  

Crops Wheat, Mustard, Pea, Lentil, 

Sorghum, Arhar, Sesame, Black 

gram (Urad), Green gram (Moong), 

Gram, Paddy 

Fruits  Mango, Bel, Guava 

Vegetables  Potato, Onion, Tomato, Reddish  

Trees & shrubs  Neem, Eucalyptus, Bamboo  

Weed  Lantana camara,, Pisum spp. (wild 

pea) 

Livestock’s (Animal)  Cow, Goat, Buffalo, Ox  

Drinking water  Groundwater (Tubewell and well)  

Problems 

Agriculture & Livestock  Water deficiency, Soil sickness with 

Fusarium, Pest and diseases, p oor 

crop productivity, Lack of efficient 

forward/backward market linkages, 

Lack of awareness regarding crop 

residue management, Land

fragmentation (Bhumi chakbandi), 

Frost injury, hailstorm, weed 

infestation, Poor farm

mechanization, Small size land 

holding, Deficiency of bio fertilizer, 

Adoption of traditional practices like 

Aira pratha  

Opportunities 

Agriculture & Livestock  Crop diversification, Quality seed 

production, Rain water harvesting, 

Up-gradation of livestock, Improved 

agronomic practices, Biogas 

production, Biofertilizer utilization, 

Improvement in the animal

husbandry practices, Farm

mechanization, Farmer Producer 

organization 

 

Table 3: Categorization of identified problems in Bhargawan village

Researchable issues Rank

Impact of labor migration in village economy  VIII 

Identification of suitable bio-control agent  VII 

Studies to improve soil health by microbial intervention  IV 

Development of biogas plant: optimization of animal 

waste and crop residue  

V 

Feasibility of micro-financing and formation of women 

SHGs 

X 

Feasibility of farmer producer cooperative societies in 

village 

VI 

Understanding population structure of Fusarium 

oxysporium fsp. Cicieris in the area and optimization of IPM 

module for wilt management  

III 

Design of water harvesting structure to improve water use 

efficiency and groundwater recharge potential  

I 

Impact analysis of aira pratha on agricultural productivity 

and village economy 

II 

Integrated Pest Management (IPM) module for wilt  IX 
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Fig. 2: Problem-solution tree for water scarcity for crops

Problems  Ranks  RBQ 

Value

1   2   3   4   5   6   7   8   9  10   11   

Water scarcity  25  10  5  -   -   -   -   -     -   -  95.45 

Aira Pratha  20  15   3  2  -  -  -  -  -  -  -  93.86 

Pest and disease in crops
 

14  10  8  8  -  -  -  -  -  -  -  88.63 

Deterioration of soil health  
 

13  10  9  8          88.18 

Under-utilization of agri-waste 8  12  10  10         85.91 

Table 2: RBQ of the identified problem in the village
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Table 4: Comprehensive village agriculture development plan 

Sector
 

Activities
 

Expected output
 

Agriculture · Awareness about various flagship programs 

like PMFBY, PMKSY, PKY and KCC etc. 

· Increase in crop productivity by 5-10

percent 

· Reduction in cost of cultivation by 25-

30 percent 

Horticulture · Crop diversification · Increase in farmers’ income by crop 

diversification
 

Animal 

Husbandry 

· Integrated farming · Increase in income of farmers through 

integrated farming system
 

Watershed

 

development

 

· Conjunctive use of surface and ground water 

· Extension of canal system 

· Construction of groundwater recharge 

structure 

· Construction of rainwater harvesting

structure 

·
 
Afforestation

 

· Increase in water level (5-10%) 

· Increase in culturable command areas 

(Upto 20%) 

Agricultural

 

processing

 
· Introduction of biogas plant 

· Increase in silage production by establishing 

silage production unit 

· Bio-composting of agriwaste, crop residue and 

mulching 

· Number of biogas plant by 40%, 

utilization of biogas as cooking and 

electrifying the village 50% 

· Soil health improvement by 10% 

· Reduction on fodder cost by 20% 

· Improvement in soil moisture content 

by 10-20%
 

Agricultural

 

marketing

 
· Formation of FPO, cooperatives, SHGs 

· Improving efficiency of backward market 

linkages 

· Real time market information using platform 

of e -NAM, improved access to agricultural 

credit

· Establishment of farmers producer 

organization (FPO)  

· Reduction in marketing inefficiencies 

by 20-30% 
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