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Abstract
Matrix ranking, a participatory rural appraisal (PRA) tool, was employed to systematically evaluate farmers’ preferences for different crop varieties based on multiple agronomic and economic criteria. The study focused on major crops including rice, maize, cotton, groundnut, and redgram, with the objective of identifying farmer-preferred varieties and the underlying selection parameters such as yield potential, crop duration, pest and disease resistance, and market value. The results indicated clear varietal preferences across crops. In rice, ‘RNR-15048 (Telangana Sona)’ emerged as the most preferred variety, primarily due to its superior grain quality, higher market demand, and acceptable yield performance. In cotton, the variety ‘Jadoo’ was ranked highest by farmers owing to its better yield stability and tolerance to biotic stresses. For maize, ‘Dekalb-9141’ was the most favored hybrid, attributed to its high productivity and adaptability. In redgram, ‘PRG-176’ was preferred due to its improved resistance to pests and consistent yield. Similarly, in groundnut, ‘K-6’ was widely preferred for its shorter duration, higher yield potential, and better market price. Overall, the matrix ranking approach effectively captured farmers’ experiential knowledge and decision-making criteria, highlighting that varietal preference is strongly influenced by a combination of productivity, resilience to pests and diseases, crop duration, and economic returns. These findings underscore the importance of integrating farmer-centric evaluation methods in varietal selection and dissemination strategies to enhance adoption and agricultural sustainability.
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INTRODUCTION
	 The farming systems approach has been widely advocated as an effective framework for agricultural research and development to address multiple and interlinked objectives, including poverty reduction, food and nutritional security, enhanced competitiveness, and environmental sustainability. A farming system represents a complex, dynamic, and location-specific assemblage of interdependent components, wherein farmers allocate and manage available resources such as land, labour, capital, and managerial skills to optimize productivity and livelihoods (Mahapatra, 1994). In the Indian context, agriculture is predominantly characterized by smallholder and subsistence-oriented farming, where resource constraints, climatic variability, and declining natural resource bases pose significant challenges to sustainable intensification.
The increasing pressure to produce more food from limited land resources, coupled with soil degradation, water scarcity, and reduced input-use efficiency, necessitates a holistic understanding of agro-ecological conditions and socio-economic factors influencing farm decisions. Scientific evaluation of key inputs, including quality seed, balanced fertilization, and efficient irrigation, is essential for improving system productivity. However, conventional top-down approaches to technology dissemination often fail to capture the diversity of local conditions and farmer-specific constraints, thereby limiting adoption and impact.
In this context, Participatory Rural Appraisal (PRA) has emerged as a robust methodological framework for facilitating farmer-centric research and development. PRA enables the systematic collection and analysis of qualitative and quantitative information directly from farming communities, thereby providing insights into technology adoption patterns, local knowledge systems, and context-specific challenges (Rajula Shanthy, 2004). It serves as an effective interface between researchers and farmers, allowing for the identification of priority problems, assessment of existing practices, and formulation of need-based, actionable interventions.
Active involvement of farmers in the identification and prioritization of problems significantly enhances the relevance, acceptability, and adoption of research outputs. Participatory approaches ensure that development interventions are aligned with the actual needs and constraints of farmers, thereby improving the efficiency and sustainability of agricultural programmes. Moreover, recognizing the heterogeneity of micro-farming situations within integrated farming systems is critical for designing targeted and location-specific research strategies.
Effective planning of agricultural development programmes requires systematic problem classification and prioritization of farmer needs. PRA offers a versatile, cost-effective, and time-efficient suite of tools and techniques to facilitate this process (Rimiki Suchiang, 2018). It empowers rural communities to analyze their own situations, identify available resources, and develop locally appropriate solutions, thereby fostering ownership and capacity building. By integrating local knowledge with scientific inputs, PRA contributes to the design of holistic and sustainable development pathways (Rajula Shanthy, 2013).
Among the various PRA tools, matrix ranking is a widely used analytical technique for assessing farmer preferences across different technologies, resources, or commodities. It enables the identification of key criteria influencing decision-making, such as productivity, risk, cost, and marketability, thereby providing valuable insights for technology evaluation and prioritization (Basavarajappa, 2015). Consequently, the application of PRA and matrix ranking plays a crucial role in strengthening participatory research, improving technology adoption, and enhancing the overall resilience of farming systems.

MATERIALS AND METHODS
Study Area and Institutional Background: The study was conducted at Krishi Vigyan Kendra (KVK), Palem, established on 31st August 2011 in Nagarkurnool district of Telangana, India. The KVK functions as a frontline extension system aimed at enhancing agricultural productivity and livelihood security through technology assessment, refinement, and dissemination. Its core mandates include (i) improving productivity in agriculture and allied sectors, (ii) generating employment opportunities for rural youth in farm and non-farm sectors, (iii) enhancing socio-economic conditions of rural communities, and (iv) producing and distributing quality seeds and planting materials.
KVK, Palem has adopted clusters of villages within its operational jurisdiction to implement location-specific interventions. Prior to village adoption, Participatory Rural Appraisal (PRA) techniques were systematically employed to generate baseline information on agro-ecological conditions, resource endowments, socio-economic characteristics, and existing farming practices.
Data Collection and PRA Tools: The present investigation was carried out during 2020–21 in selected adopted villages of Nagarkurnool district. Primary data were collected using a comprehensive suite of PRA tools, including transect walks, agro-ecological mapping, resource mapping, seasonal calendars (activities), seasonal problem analysis, social mapping, timelines, time trend analysis, mobility mapping, Venn diagrams, bio-resource flow mapping, wealth ranking, livelihood analysis, daily activity profiling, and documentation of indigenous technical knowledge (ITK). These tools facilitated triangulation and ensured a holistic understanding of the farming systems and associated constraints.
Among these, matrix ranking was employed as the principal analytical tool to assess farmers’ preferences and prioritization of agricultural technologies, crops, and varietal choices. Direct matrix ranking was used to evaluate technology decision behaviour by ranking alternatives based on multiple criteria relevant to adoption, such as productivity, input requirements, risk, and economic returns (Mukherjee, 2015).
Selection of Respondents and Key Informants: A purposive sampling approach was adopted to identify 5–8 progressive farmers from each village, who served as key informants (KIs). These individuals, recognized for their experience, innovativeness, and leadership within the community, acted as knowledge repositories and intermediaries for technology dissemination. Data were collected through semi-structured interviews and focused group interactions to elicit detailed insights into farmer preferences and decision-making processes.
Matrix Ranking Procedure: Separate matrices were developed for each category of technology decision behaviour. Identified crop varieties and technologies were listed along the columns, while selection criteria derived from key informant inputs—were listed along the rows. Key informants were asked to rank alternatives for each criterion in order of preference. A scoring system was employed wherein the highest rank was assigned the maximum score and the lowest rank the minimum score.
The ranking exercise was repeated across all selected key informants, and pooled matrices were constructed by aggregating individual scores. The cumulative scores for each alternative were computed and used to derive overall rankings (I, II, III, IV, V), indicating relative preference. This approach enabled quantification of qualitative perceptions and facilitated comparative evaluation of technologies.
Crop Varieties Evaluated: Matrix ranking was conducted for major crop varieties cultivated in the study area. Rice varieties included RNR-15048 (Telangana Sona), KNM-118, BPT 5204, MTU 1010, and JGL-18047. Maize varieties comprised DHM-117, Kaveri Ekka, Karimnagar Makka-1, Srikar, and Dekalb-9141. Groundnut varieties included Dharani, K-9, K-6, TAG-7, and ICGV-3043. Redgram varieties evaluated were PRG-158, PRG-176, Hanuma, Pinky, and TS-3R, while cotton hybrids included Jadoo, Ajit, ATM, Kaveri, and Sadananda.
Farmers ranked these varieties based on multiple criteria, including crop duration, yield potential, pest and disease resistance, market price, and net economic returns. The final rankings reflected the relative preferences and priorities of farmers, providing empirical insights for location-specific technology dissemination and intervention planning.
RESULTS AND DISCUSSION

Interpretation of Matrix Ranking for Paddy Varieties

Matrix ranking was employed to assess farmers’ preferences for paddy varieties based on key criteria, including duration, pest and disease resistance, yield, market price, and net returns. The results (Table 1) revealed that RNR-15048 (Telangana Sona) obtained the highest total score (23), indicating its top preference among farmers, followed by MTU-1010 (16), KNM-118 (15), BPT-5204 (13), and JGL-18047 (8).

Table.1. Paddy varieties matrix ranking

	S. No
	Parameters 
	Key informants 
(5)

	KNM-118
	BPT-5204
	MTU1010
	RNR-15048
	JGL-18047

	
	
	
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 

	1
	Duration 
	
	III
	3
	V
	1
	II
	4
	I
	5
	IV
	2

	2
	Pest and disease resistance 
	
	V
	1
	III
	3
	I
	5
	II
	4
	IV
	2

	3
	Yield 
	
	I
	5
	V
	1
	III
	3
	II
	4
	IV
	2

	4
	Market price 
	
	III
	3
	II
	4
	IV
	2
	I
	5
	V
	1

	5
	Net profit 
	
	III
	3
	II
	4
	IV
	2
	I
	5
	V
	1

	
	Total score 
	
	15
	
	13
	
	16
	
	23
	
	8




The higher preference for RNR-15048 is attributed to its shorter duration, fine grain quality, superior cooking characteristics, and higher market price, resulting in enhanced profitability. MTU-1010 was preferred for its relatively better yield and pest resistance, while other varieties ranked lower due to comparatively inferior performance across the evaluated parameters. Overall, the findings indicate that varietal preference is primarily driven by a combination of economic returns, grain quality, and agronomic performance.

Interpretation of Matrix Ranking for Maize Varieties

Matrix ranking (Table 2) was used to evaluate farmers’ preferences for maize hybrids based on pest and disease resistance, yield, and grain quality. Among the evaluated hybrids, Dekalb-9141 recorded the highest total score (14), indicating its top preference, followed by DHM-117 (13). The remaining hybrids, namely Karimnagar Makka-1 (7), Srikar (6), and Kaveri Ekka (5), were comparatively less preferred.
Table .2. Maize matrix ranking

	S. No

	Parameters 
	Key informants 
(5)

	DHM-117
	Kaveri ekka
	Karimnagarmakka-1
	Srikar
	Decklab -9141

	
	
	
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 

	1
	Pest and disease resistance 
	
	II
	4
	IV
	2
	III
	3
	V
	1
	I
	5

	2
	Yield 
	
	II
	4
	IV
	2
	V
	1
	III
	3
	I
	5

	3
	Quality of the grain 
	
	I
	5
	V
	1
	III
	3
	IV
	2
	II
	4

	
	Total score
	
	13
	
	5
	
	7
	
	6
	
	14



The higher preference for Dekalb-9141 is primarily attributed to its superior performance in pest and disease resistance, higher yield potential, and better grain quality. Farmers also associated this hybrid with desirable traits such as longer cobs, higher grain number per cob, and relatively lower incidence of fall armyworm. DHM-117 was ranked second due to its consistent yield and acceptable grain quality. Overall, the results indicate that farmers’ varietal preference in maize is predominantly influenced by yield performance, resistance to major pests, and grain quality attributes.

Interpretation of Matrix Ranking for Pigeon Pea (Redgram) Varieties

Matrix ranking (Table 3) was conducted to assess farmers’ preferences for pigeon pea varieties based on duration, pest and disease resistance, yield, and grain quality attributes. Among the evaluated varieties, PRG-176 (Ujwala) recorded the highest total score (17), indicating the highest preference, followed by Hanuma (15) and PRG-158 (13). The remaining varieties, Pinky (9) and TS-3R (6), were less preferred.
Table .3. Pigeon Pea (Redgram) matrix ranking

	S. No
	Parameters 
	Key informants 
(5)

	PRG-158
	PRG-176
	Pinky
	TS-3R
	Hanuma 

	
	
	
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 

	1
	Duration 
	
	III
	3
	I
	5
	II
	4
	IV
	2
	V
	1

	2
	Pest and disease resistance 
	
	II
	4
	III
	3
	IV
	2
	V
	1
	I
	5

	3
	Yield 
	
	III
	3
	II
	4
	V
	1
	IV
	2
	I
	5

	4
	Size and colour of the grain 
	
	III
	3
	I
	5
	IV
	2
	V
	1
	II
	4

	
	Total score 
	
	13
	
	17
	
	9
	
	6
	
	15



The superior preference for PRG-176 is attributed to its shorter duration, synchronized flowering, higher yield potential, and desirable grain characteristics, including uniform size and color. Additionally, its tolerance to terminal drought conditions enhances its suitability under rainfed environments. Hanuma was ranked second due to its relatively better performance in yield and pest and disease resistance. Overall, the findings suggest that farmers’ varietal preference in pigeon pea is primarily influenced by earliness, yield stability, grain quality, and resilience to abiotic stress conditions.
Interpretation of Matrix Ranking for Cotton Hybrids

Matrix ranking (Table 4) was employed to evaluate farmers’ preferences for cotton hybrids based on duration, pest and disease resistance, yield, and lint quality. Among the hybrids assessed, Jadoo recorded the highest total score (19), indicating its top preference, followed by Ajit (17). The other hybrids, namely Sadananda (10), ATM (9), and Kaveri (5), were relatively less preferred.

Table .4. Cotton matrix ranking 

	S. No
	Parameters 
	Key informants 
(5)

	ATM
	Jadoo 
	Sadananda
	Ajit
	Kaveri

	
	
	
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 

	1
	Duration 
	
	V
	1
	I
	5
	III
	3
	II
	4
	IV
	2

	2
	Pest and disease resistance 
	
	IV
	2
	II
	4
	III
	3
	I
	5
	V
	1

	3
	Yield 
	
	III
	3
	I
	5
	IV
	2
	II
	4
	V
	1

	4
	Quality of lint
	
	III
	3
	I
	5
	IV
	2
	II
	4
	V
	1

	
	Total score 
	
	9
	
	19
	
	10
	
	17
	
	5


The higher preference for Jadoo is attributed to its shorter crop duration, superior lint quality characterized by higher staple length and desirable fiber colour, and higher yield potential. Additionally, farmers perceived comparatively lower incidence of pink bollworm in this hybrid, contributing to its overall acceptance. Ajit was ranked second due to its favorable performance in pest resistance, yield, and lint quality. Overall, the results indicate that farmers’ preference for cotton hybrids is primarily influenced by a combination of yield performance, lint quality attributes, and resistance to major pests.

Interpretation of Matrix Ranking for Groundnut Varieties

Matrix ranking (Table 5) was conducted to evaluate farmers’ preferences for groundnut varieties based on duration, pest and disease resistance, yield, and oil content. Among the evaluated varieties, K-6 recorded the highest total score (17), indicating the highest preference, followed by K-9 (16) and ICGV-3043 (14). The remaining varieties, Dharani (8) and TAG-7 (5), were comparatively less preferred.
Table. 5.  Groundnut matrix ranking 

	S. No

	Parameters 

	Key informants 
(5)

	Dharani 
	K-6
	K-9
	ICGV-3043
	Tag-7

	
	
	
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 
	Rank 
	Score 

	1
	Duration 
	
	III
	3
	I
	5
	II
	4
	IV
	2
	V
	1

	2
	Pest and disease resistance 
	
	V
	1
	III
	3
	I
	5
	II
	4
	IV
	2

	3
	Yield 
	
	IV
	2
	I
	5
	I
	5
	III
	3
	V
	1

	4
	Oil content 
	
	III
	3
	II
	4
	IV
	2
	I
	5
	V
	1

	
	Total score 
	
	8
	
	17
	
	16
	
	14
	
	5


The higher preference for K-6 is attributed to its medium duration, higher oil content, superior yield potential, and better market acceptability. Farmers also preferred this variety due to its desirable seed colour and suitability for table purposes, contributing to higher economic returns. K-9 was ranked second owing to its strong performance in yield and pest and disease resistance. Overall, the findings indicate that farmers’ varietal preference in groundnut is primarily influenced by oil content, yield potential, market value, and adaptability to local conditions.

CONCLUSION
Matrix ranking, as a participatory rural appraisal (PRA) tool, provides a systematic and reliable approach for quantifying farmers’ preferences across alternative crop varieties based on multiple agronomic and economic criteria. The method effectively captures experiential knowledge and decision-making behavior of farmers, thereby generating context-specific insights into varietal performance and adoption drivers. The findings derived from matrix ranking offer valuable feedback to plant breeders and researchers for refining existing varieties by addressing identified gaps in traits such as yield, pest and disease resistance, quality attributes, and market acceptability. Furthermore, the integration of farmer-preferred traits into varietal development and dissemination strategies enhances the likelihood of technology adoption. Overall, the application of matrix ranking strengthens participatory research frameworks and facilitates the development of need-based, location-specific interventions, ultimately contributing to improved farm productivity and socio-economic upliftment of rural communities.
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