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ABSTRACT

Translating farmer knowledge into actionable agricultural policy remains a key challenge in agricultural governance.
This study develops and operationalises a participatory diagnostic framework to generate structured policy-relevant
agricultural intelligence. Using data from the Viksit Krishi Sankalp Abhiyan (VKSA) conducted during 2025 across
India, a total of 11,477 Focus Group Discussions (FGDs) were held across 448 districts in 34 states and Union
Territories (UTs), engaging 1,63,650 farmers including 55,250 farm women. Farmer-identified issues were grouped
into 20 thematic domains and validated through severity scoring by Krishi Vigyan Kendra (KVK) scientists using a
standardised 10-point scale. Comparative analysis was conducted across four state typologies- large, medium, small
states/UTs and north-eastern states. Findings showed strong convergence around three foundational constraints:
seed system inefficiencies, climate variability and water management challenges, alongside region-specific priorities
in mechanisation, horticulture and crop-livestock integration. The proposed framework strengthens the Research-
Extension-Policy (REP) interface by institutionalising farmer knowledge within scientific validation and policy
translation processes, offering a scalable model for adaptive, regionally differentiated agricultural strategies aimed at
enhancing resilience, productivity and sustainability.

Keywords: Agriculture & allied Sectors, Climate change, Farmer perceived constraints, Focus group
discussion, Participatory mapping

Agricultural systems worldwide are under increasing
stress from climate volatility, groundwater depletion,
biodiversity erosion and widening productivity gaps (Sisodia
and Sharma 2022, Farah et al. 2025). In India, despite
notable gains in food grain production, continues to face
with deep structural inefficiencies. The kharif crops cover
64.06% of cultivated area and produce 179.93 mt annually
(MoA&FW 2024), yet a persistent gap remains between
potential and actual farmer-level yields (Srivastava 2014,
Bekele 2022). Farmer vulnerability is driven by erratic
seed access, declining groundwater, soil degradation, rising
input costs and climate-induced risks (Kuchimanchi ez al.
2019, Kumar et al. 2020). These challenges are further
compounded by limited awareness of improved practices
(Muddassir and Alotaibi 2023, Justine et al. 2025), weak
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technology delivery systems (Yigezu et al. 2021), and
inadequate capacity building (Malik and Khan 2020).
Given India’s diverse agro-ecological conditions- spanning
semi-arid plains, humid tropics and fragile hill ecosystems-
regionally differentiated interventions are essential rather
than blanket policy prescriptions.

Agricultural extension in India has largely relied on
top-down dissemination models that overlook the ground-
level farmer realities (Birner et al. 2007), creating persistent
mismatches between scientific innovations and field-level
adoption (liyama et al. 2018). Participatory frameworks such
as Participatory Rural Appraisal (PRA) (Chambers 1994),
Farmer First approach (Watkins 1990) and co-production
of knowledge (Norstrom et al. 2020) offer a corrective
by enabling experiential farmer knowledge into research
prioritisation and policy design. However, most participatory
diagnostics remain localised and lack mechanisms for
scientific validation, inter-regional comparability and
structural policy translation (Kerr 2025), leaving limited
empirical evidence on the conversion of decentralised farmer
insights into actionable priority indices at scale.

The present study addresses this gap by developing a
scalable participatory diagnostic framework operationalised
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through the Viksit Krishi Sankalp Abhiyan (VKSA), a
nationwide outreach campaign coordinated by the Indian
Council of Agricultural Research (ICAR) and Ministry of
Agriculture & Farmers Welfare (MoA&FW), conducted
across 728 districts and engaging over 13.5 million farmers
to revitalise the Research-Extension-Policy (REP) interface
(Singh et al. 2025).

MATERIALS AND METHODS

Study area and coverage: The study was conducted in
2025 across 448 districts representing 34 states and UTs of
India. This nationwide coverage ensured representation of
diverse agro-climatic zones, production systems and socio-
economic conditions, spanning the kharif cropping seasons.

Sampling framework: A purposive sampling design was
adopted. Data were collected through 11,477 Focus Group
Discussions (FGDs) facilitated by Krishi Vigyan Kendras
(KVKs). Before data collection, a structured rapport-building
phase was conducted to foster trust and encourage open
discussion. Facilitators were trained to maintain a neutral,
non-directive approach, allowing farmers to articulate and
prioritise issues organically, thereby reducing hierarchical
barriers. Each FGD comprised 10-20 farmers with gender
representation. In total, 1,63,650 farmers participated,
including 55,250 farm women, reflecting gendered
perspectives in problem identification.

Data collection
Phase I- Open-ended questionnaire were used to elicit
all perceived agricultural constraints without restricting
responses to predefined categories. Facilitators documented
verbatim problem statements to preserve contextual nuance.
Phase II- Farmer-identified constraints were consolidated
and grouped into 20 broad domains covering crop
production, natural resource management, livestock systems,
input supply, institutional constraints, socio-economic issues
and others (Table 1). This thematic classification enabled
structured comparison while retaining contextual diversity.
Phase IlI- The consolidated problem categories were
evaluated by KVK professionals using a standardised
10-point severity scale (1, Minimal severity; 10, Extreme
severity). State-level severity indices were computed as
arithmetic means of district-level scores. All 20 thematic
domains were initially ranked. For ease of presentation
and discussion, only the 11 most prominent domains are
presented in the Table 1. The rank values were assigned based
on the complete set of 20 identified domains. Therefore,
rank values exceeding 11 reflect the original ranking among
all 20 domains and not solely the 11 domains displayed.
Analytical framework: For comparative assessment,
states and UTs were grouped into four typologies based
on the administrative classification adopted in the VKSA
reporting framework considering geographical size and
regional characteristics: Large size states; Medium size
states; Small size states/UTs and North-eastern region.
Within each typology, severity scores were ranked in
descending order to identify priority constraints. The
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ranking of agricultural constraints was carried out based
on the frequency and priority scores assigned during Focus
Group Discussions (FGDs). Focus Group Discussions are
widely used to capture collective perceptions, identify key
issues, and establish priorities among stakeholders (Krueger
and Casey 2015). The prioritisation and ranking process
followed participatory approaches commonly employed in
agricultural and rural development research to identify and
rank local constraints and problems (Narayanasamy 2009).
The analysis is primarily descriptive and comparative,
designed to identify convergence and divergence patterns.
Given participatory and non-random nature of sampling,
findings should be interpreted as research, extension and
policy-guiding diagnostic insights rather than statistically
generalizable estimates.

RESULTS AND DISCUSSION

Farmer perceptions across diverse agro-climatic
regions showed a high degree of convergence. Across
all problem thematic domains, seeds and improved
varieties (constraints related to seed availability, quality
and varietal suitability); climate change and its impacts
(climate change and variability, including erratic rainfall,
increasing temperatures, extreme weather events and their
adverse effects on agricultural productivity and livelihoods)
and water management (constraints in water resources
management, including groundwater depletion, inadequate
irrigation infrastructure, inefficient water use and limited
rainwater harvesting and storage facilities) consistently
emerged as the top-ranked concerns. The availability and
accessibility of quality seed remain a fundamental constraint
to agricultural progress in India (Aheisibwe et al. 2015,
Jalonen et al. 2018). Despite release of several high-yielding
and climate-resilient varieties, many farmers continue to
rely on older, less productive cultivars due to restricted
access to newly released seed material (Kala-Satheesh et
al. 2024). Climate change emerged as a critical problem,
substantiated by long-term studies documenting adverse
effects of rising temperatures, erratic rainfall, and extreme
events on crop yields (Pathak 2022). Water management
concerns- particularly groundwater depletion, inefficient
irrigation and inadequate rainwater harvesting- further
underscores the structural fragility of farming systems
(Meenu 2025, Devineni et al. 2022). Groundwater depletion
is strongly associated with reduced crop yields, contraction
in cropped area and lower production, especially during
the dry winter (rabi) season (Bhattarai et al. 2021, Dangar
et al. 2021).

Large states: In large states such as Uttar Pradesh,
Madhya Pradesh, Tamil Nadu and West Bengal, seeds and
improved varieties were consistently identified as a major
constraint (Table 2). Farmers expressed dissatisfaction
with the quality and adaptability of seeds to local agro-
ecologies, along with issues of timely availability (Chauhan
et al. 2016). In Madhya Pradesh, lack of improved soybean
seed has been documented concern (Dupare et al. 2010),
while in Jhansi (Uttar Pradesh), seed storage practices
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Major thematic domains of farmer-identified agricultural constraints identified during Focus Group Discussions (FGDs)

Constraints related to seed availability, quality and varietal suitability

Constraints related to plant protection, including pest and disease management, access to
quality pesticides, diagnostic services and knowledge of integrated pest management practices

Constraints in plant nutrient management, including timely availability of fertilisers,
affordability, balanced nutrient application and limited awareness of nutrient management

Constraints faced by farmers in adoption of protected cultivation

Constraints in soil health management, including declining soil fertility, limited adoption
of soil-testing recommendations and inadequate awareness of sustainable soil management

Constraints in water resources management, including groundwater depletion, inadequate
irrigation infrastructure, inefficient water use and limited rainwater harvesting and storage

Constraints arising from climate change and variability, including erratic rainfall, increasing
temperatures, extreme weather events and their adverse effects on agricultural productivity

Constraints related to biodiversity erosion, including declining agro-biodiversity, loss of

Constraints related to agricultural energy access and utilisation, including unreliable power
supply, high energy costs and limited access to alternative energy sources

Constraints related to livestock and dairy production, including breed improvement, disease

Constraints related to poultry production, including disease outbreaks, input availability,

Constraints related to pig production, including breed availability, disease control, feed

Constraints related to fisheries and aquaculture, including seed quality, pond management,

Constraints related to fodder production and feed availability, including scarcity of quality
fodder seed, limited cultivation area and seasonal shortages

Constraints related to horticultural production, including access to quality planting material,
pest and disease management, post-harvest losses and market fluctuations

Constraints related to processing and value addition, including inadequate infrastructure,
limited technical knowledge, lack of storage facilities and weak market linkages

Socio-economic constraints affecting farming households, including labour shortages, rising
input costs, limited access to credit, migration and livelihood insecurity

Institutional and policy-related constraints, including limited extension support, inadequate
access to government schemes, procedural barriers and weak inter-agency coordination

August 2026]
Table 1
S.no  Thematic domains Farmer-identified constraints
1. Seeds and improved varieties
2. Plant protection measures
3. Fertiliser and nutrient
management
practices
4. Protected cultivation
5. Farm machinery and Constraints in the adoption of farm mechanisation
implements
6. Soil health management
practices
7. Water management
facilities
8. Climate change and its impact
and livelihoods
9. Bio-diversity erosion
indigenous varieties and reduced ecosystem services
10. Energy in agriculture
11. Livestock production and dairy
management, feeding practices and market access
12. Poultry farming
housing, feeding and marketing
13. Pig farming
resources and market linkages
14. Fish farming
disease incidence and input accessibility
15. Fodder Production
16. Horticulture including
vegetables
17. Processing and value addition
18. Socio-economic issues
19. Institutional and policy
20. Miscellaneous

Other context-specific constraints reported by farmers that could not be classified under the
predefined thematic domains

have reduced farmer confidence in formal seed systems
(Pal ef al. 2021, Kumar et al. 2025). In Bihar, Karnataka,
Andhra Pradesh and Gujarat reported climate change and
its impacts as the highest priority, while Rajasthan also
ranked climate variability among its major constraints.
Water management was dominant in Maharashtra and

Rajasthan, where groundwater extraction has exceeded
recharge (Devineni et al. 2022, Monir et al. 2024). Soil
health and mechanisation were secondary position, while
livestock, fodder and plant protection were ranked lower,
confirming that crop-centric issues remain dominant in
these states (Indoria et al. 2016).
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Table 2 Diagnostic matrix of perceived agricultural constraints in large size states
States/UTs Seeds Climate  Soil Fertiliser Water Farm Plant Live- Fodder Horti- Institu-
change health machinery protection stock culture  tional
Uttar Pradesh 1 5 3 7 2 4 8 9 9 6 11
Mabharashtra 4 6 2 12 1 5 13 8 11 3 10
Bihar 2 1 9 3 4 5 8 7 11 4 2
Madhya Pradesh 1 5 6 5 2 4 3 10 15 8 14
Rajasthan 3 2 9 8 1 4 8 5 6 7 12
Karnataka 4 1 2 11 3 7 9 8 10 5 13
Tamil Nadu 1 7 3 8 2 6 4 9 11 5 7
West Bengal 1 2 4 8 3 3 6 7 9 1 5
Andhra Pradesh 2 1 5 3 4 6 7 9 10 4 9
Gujarat 4 1 3 4 2 7 5 8 12 6 13

Medium states: In Chhattisgarh and Odisha, seed
systems were again highlighted as a universal concern
(Table 3). In developing countries, over 80% of crops
are sown from farmer-saved seeds (Hodgkin et al. 2005).
A study in Punjab revealed that farmers preferred farm-
saved seeds owing to the high cost of certified seed and
generational reliance on self-retained material (Singh et
al. 2021). Water management issues featured prominently
in Telangana and Haryana, where farmers struggle
with inefficient irrigation delivery. Telangana’s Deccan
Plateau geography with major rivers at lower elevations
accessible only through dams or pumping compounds
water availability challenges (Jain and Dannenberg 2018).
Farmers in Jharkhand and Kerala emphasised climate
change, citing increasing rainfall irregularity. Moderate
concerns were recorded regarding soil health and fertiliser
management, reflecting both soil degradation and limited
adoption of precision nutrient practices. While horticulture,
fodder production and institutional issues were generally
ranked lower, these were significant within specific state
contexts for instance, horticultural concerns in Kerala
due to its reliance on plantation and high-value crops.
Kerala’s agriculture is heavily skewed toward horticultural
and plantation crops: horticultural crops occupy 77%
of the cropped area and contributing around 85% of the
agricultural economy (Pulikkamath and Shafeek 2024),

presents distinct challenges around horticulture and fodder
that were accordingly ranked higher in that state.

Small size states and UTs: In smaller states and UTs,
including Himachal Pradesh, Uttarakhand, Andaman &
Nicobar Islands ranked climate change and its impacts as
the foremost concern, whereas Jammu & Kashmir, Goa,
Ladakh, and Puducherry ranked as second most important
constraints, reflecting unique ecological and geographic
contexts (Table 4). Climate change was ranked among the
most pressing concerns, particularly in ecologically fragile
regions such as the Himalayan and island ecosystems,
where agricultural systems are highly vulnerable to climatic
variability and extreme weather events (Rao and Filho
2015, Raghuvansh et al. 2017). Horticulture (including
vegetables) emerged as a high-priority area in J&K, Goa,
Lakshadweep and Puducherry, reflecting the economic
importance of fruit and vegetable crops. Seed accessibility
was a distinctive challenge in remote territories such as
Ladakh and Andaman & Nicobar Islands, stemming from
logistical and infrastructural bottlenecks. Livestock and
fodder were primary concerns in Lakshadweep and Ladakh,
respectively.

North-eastern states: The north-eastern region presented
a distinct problem profile, shaped by ecological sensitivity
and socio-economic diversity (Table 5). Farmers in Manipur,
Meghalaya and Tripura ranked constraints related to seeds

Table 3 Diagnostic matrix of perceived agricultural constraints in medium size states

States/UTs Seeds Climate  Soil  Fertiliser Water Farm Plant  Livestock Fodder Horticulture Institutional
change health machinery protection

Punjab 3 7 1 2 2 3 4 6 9 11 10
Haryana 2 4 3 8 1 6 7 6 7 4 10
Jharkhand 2 1 4 8 3 3 6 5 7 3 8
Chhattisgarh 1 7 6 9 2 6 4 8 10 5 13
Odisha 1 4 7 9 2 10 8 5 12 6 14
Kerala 5 3 8 10 7 4 6 5 8 1 9
Telangana 2 4 3 8 1 6 9 12 14 5 7
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Table 4 Diagnostic matrix of perceived agricultural constraints in small size states and UTs
States/UTs Seeds Climate Soil Fertiliser Water Farm Plant Livestock Fodder Horti- Institu-
change health machinery protection culture  tional
Jammu & Kashmir 3 4 7 7 3 5 6 3 2 1 9
Himachal Pradesh 4 1 5 5 4 3 3 4 5 2 8
Uttarakhand 5 1 4 10 2 6 7 9 12 3 11
Delhi 8 11 4 9 3 10 4 3 5 2 1
Goa 3 2 4 10 6 3 7 5 6 1 11
Andaman and Nicobar 1 1 4 7 3 6 9 4 6 2 5
Islands
Puducherry 8 2 3 10 7 4 10 2 3 1 6
Lakshadweep 3 2 3 3 3 1 5 1 5
Ladakh 2 2 1 4 3 4 2 3 1 3 4

and improved varieties among the top concerns, underscoring
seed scarcity, adaptability to short growing seasons and
limited supply chains (Aheisibwe et al. 2015, Jalonen et al.
2018). Climate change impacts were highlighted in Arunachal
Pradesh, Meghalaya and Nagaland, reflecting the region’s
vulnerability to shifting rainfall patterns and recurrent
floods or droughts (Karki et al. 2020). Interestingly, water
management was prioritised in Assam and Sikkim despite
abundant rainfall illustrating the paradox of seasonal water
scarcity caused by poor harvesting, storage and distribution
mechanisms. Farmers gave relatively higher importance
to fodder and livestock-based livelihoods, reaffirming the
integrated mixed farming systems prevalent in the eastern
Himalayan region, which incorporate poultry, piggery and
fishery alongside agriculture (Kumar et al. 2018).

The diagnostic mapping under Viksit Krishi Sankalp
Abhiyan (VKSA) during 2025, covering 448 districts
across 34 states and UTs of India, showed that seed system
inefficiencies, climate change impacts and water management
deficits are the most critical challenges perceived by
farmers across all agro-ecological typologies. Region-
specific concerns related to soil health, mechanisation,
horticulture, livestock and fodder further highlight the need

for differentiated agricultural strategies. By integrating large-
scale participatory diagnostics with structured scientific
validation, the VKSA framework revitalises the lab-to-land
continuum and demonstrates translation of decentralised
farmer insights into actionable research, extension and
policy guidance. The findings offer a replicable model for
evidence-based, regionally adaptive agricultural planning
aligned with the vision of Viksit Bharat @2047.

Research-Extension-Policy (REP) implications

The nationwide diagnostic mapping provides
a structured evidence base for aligning agricultural
interventions across the REP interface. ICAR institutes,
KVKs, Agricultural Universities (AUs) and line departments
play a critical role in translating farmer-identified constraints
into actionable solutions. Key recommendations include:

Seed system strengthening: Research institutions
such as ICAR institutes and AUs should prioritise the
development of location-specific and climate-resilient crop
varieties specifically in parts of Uttar Pradesh, Madhya
Pradesh, Odisha, Chhattisgarh, Tamil Nadu, Manipur and
Meghalaya. This includes establishing decentralised seed
production units, farmer-led seed banks, and robust breeder,

Table 5 Diagnostic matrix of perceived agricultural constraints in north-eastern states

States Seeds Climate  Soil Fertiliser Water  Farm Plant  Livestock Fodder Horticulture Institutional
change  health machinery protection

Arunachal 4 1 3 12 2 5 15 8 10 8 9
Pradesh

Assam 3 2 6 11 1 4 5 9 8 7 10
Manipur 1 2 5 6 7 6 8 4 5 2 4
Meghalaya 1 1 3 6 4 3 7 2 4 1 4
Mizoram 3 3 5 5 6 4 7 3 7 2 4
Nagaland 3 1 4 7 5 4 9 3 6 4 5
Tripura 1 2 2 4 4 2 7 1 2 2 2
Sikkim 5 2 2 3 1 2 4 3 2 2 6
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foundation, certified seed linkages to ensure timely access to
quality seeds adapted to local ecologies. KVKs can facilitate
participatory varietal trials, seed villages and decentralised
seed production programmes.

Climate resilient agriculture: Research institutions
should intensify efforts on development and mainstreaming
stress-tolerant varieties and climate-resilient production
technologies particularly in rainfed regions of Rajasthan,
Bihar, Jharkhand, Andaman & Nicobar Island, Meghalaya
and Kerala. Disseminating crop varieties, diversified farming
systems, and weather-based advisories into state action plans
to reduce climate vulnerability.

Water management: Investments should be prioritising
in micro-irrigation, watershed development, groundwater
recharge, and rainwater harvesting infrastructure, especially
in semi-arid and fragile ecosystems as Rajasthan, Gujarat,
Maharashtra and parts of southern India. KVKs, in
collaboration with watershed development agencies, can
promote micro-irrigation systems, rainwater harvesting
and efficient irrigation scheduling through demonstration
and training.

Soil health and nutrient management: Scaling up
Soil Health Card-based advisories, promote regenerative
practices, and encourage precision nutrient application
for sustainable productivity gains. Quarterly organising
camps for demonstration of soil health card-based advisory
services, integrated nutrient management and balanced
fertiliser application in collaboration with line departments
and KVKs at village-level.

Mechanisation for smallholders and farm women:
Strengthening Custom Hiring Centres (CHCs) and
development of low-cost implements suitable to small and
marginal farmers across diverse terrains. At the same time,
prioritise the promotion of women-friendly farm implement
and machineries through hand-on demonstrations and skill-
building programmes at KVKs farm.

Livestock and fodder development: Integrating livestock
programmes with fodder production, silage making, and
community-based feed management, particularly in hilly and
North-Eastern states. Relevant research institutes alongside
AUs, should focus on developing superior fodder varieties
and integrated livestock systems.

Reorienting research priorities towards farmer-
identified constraints, building capacity of stakeholders
for participatory facilitation, and ensure supportive policy
reforms for last-mile technology delivery. Together, these
policy actions will not only address immediate farmer
constraints but also accelerate India’s progress towards
resilient, inclusive, and sustainable agricultural growth in
line with the vision of Viksit Bharat @2047.
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