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ABSTRACT

	The present study aims to identify and rank the key technical, economic, environmental, marketing, and institutional constraints affecting Kole paddy productivity in Thrissur district of Kerala. A cross-sectional research design was adopted, covering six Padasekharams selected from the Anthikad, Puzhakkal, and Cherpu block panchayats during the period May to September 2025. Using a snowball sampling technique, primary data were collected from 120 paddy farmers through structured personal interviews with a pre-tested schedule. Farmer-perceived constraints were prioritized using Garrett’s ranking technique. The results indicate that climate change–induced extreme weather events constitute the most severe environmental constraint, substantially increasing production uncertainty. This is followed by rising input costs, frequent pest and disease incidence, and persistent labour shortages, which collectively reduce farm profitability. Institutional constraints such as delayed subsidy disbursement, weak interdepartmental coordination, and limited awareness of government support schemes further exacerbate these challenges. In addition, technological and infrastructural gaps, particularly inadequate mechanization and inefficient irrigation and drainage systems, continue to limit operational efficiency. The study highlights the need for an integrated strategy combining climate-resilient agricultural practices with institutional reforms and targeted technological interventions to enhance the productivity and sustainability of Kole paddy cultivation.
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1. INTRODUCTION

The Kole wetlands of central Kerala extend across parts of Thrissur and Malappuram districts and constitute one of the most productive and ecologically significant agricultural wetland systems in South India. The term Kole, derived from the Malayalam word meaning high yield or good returns, refers to the distinctive paddy cultivation practiced in these seasonally inundated low-lying areas. Covering approximately 13,632 hectares, the Kole wetlands form a contiguous floodplain that plays a critical role in Kerala’s food security, rural livelihoods, and environmental stability (Sunil et al., 2024).
Despite their high yield potential, rice cultivation in the Kole lands has experienced a gradual decline in cultivated area and farmer participation over recent decades. This trend has raised concerns regarding the long-term sustainability and economic viability of the system, highlighting the need to systematically examine the constraints that limit productivity and discourage continued engagement in Kole farming (Vivek& Bonny, 2024). The unique production environment of the Kole system which is characterized by cultivation below mean sea level and dependence on synchronized dewatering across multiple Padasekharams (farmer collectives), creates a complex agroecosystem that is highly sensitive to environmental variability, labour availability, input supply, market dynamics, and institutional support mechanisms.
Factors like soil nutrition, irrigation water resource suitability and toxic heavy metal accumulation in the Kole lands has been studied to understand the relation between the productivity issues and these factors. (Amrutha et al., 2024; Varier et al., 2024; Vidya et al., 2024).
Constraint analysis and prioritization are widely recognized as essential tools for identifying the most critical barriers affecting agricultural productivity. Identification of constraints Analysing the constraints can help in finding out the various problems hindering the adoption of agricultural practices which would be beneficial.(Okoronkwo et al., 2024; Tufa et al., 2023;Mardiharini et al., 2023).Any implementing agency, who wishes to make interventions regarding agriculture in a particular area would require to analyze the constraints faced by the farmers in that particular area (Bindurajashekar et al., 2023;Tripathi et al., 2022).
 Ranking farmer-perceived constraints enables policymakers and development agencies to allocate resources more efficiently, reform existing interventions, and enhance the effectiveness of agricultural support programmes (Kaleeswaran et al., 2024; Wongnaa et al., 2023). In agroecosystems such as the Kole wetlands, where multiple interrelated challenges coexist, constraint ranking facilitates the identification of high-impact issues that require immediate attention, such as erratic rainfall, labour shortages, and rising input costs (Vivek& Bonny, 2024).
Empirical evidence from diverse agricultural contexts supports the value of addressing multiple constraints simultaneously. For instance, Deutschmann et al. (2025) demonstrated through a randomized controlled trial in western Kenya that the concurrent relaxation of input, technology, and market constraints significantly improved farm productivity. Similarly, Maheshnath et al. (2024), in a study on maize production in Telangana, identified uncertain rainfall and pest incidence as the most severe constraints and emphasized the importance of targeted irrigation support and integrated pest management. Such findings underscore the relevance of evidence-based, farmer-informed approaches to agricultural development.
In agricultural research, constraint ranking involves the systematic identification and ordering of production bottlenecks, such as limited access to inputs, labour scarcity, technological gaps, and climatic risks which helps to guide research priorities and policy formulation. Techniques such as Garrett’s ranking method convert subjective farmer perceptions into quantitative scores, enabling more rigorous comparison and prioritization than simple frequency-based approaches. Asegie et al. (2022), in their study on chickpea production systems in Ethiopia, demonstrated that Garrett’s ranking technique provides more robust insights into constraint severity compared to conventional methods.
Systematic constraint analysis using Garrett’s ranking method has been widely applied across diverse agricultural systems in India and elsewhere, proving effective in guiding targeted policy interventions and technology adoption strategies (Maheshnath et al., 2024). Building on this methodological foundation, the present study adopts a farmer-centered approach to identify and rank the key technical, economic, environmental, marketing, and institutional constraints affecting Kole paddy productivity in Thrissur district of Kerala. By integrating farmer perceptions with empirical ranking techniques, the study aims to generate evidence-based insights that can inform policy decisions, strengthen research–extension linkages, and promote sustainable livelihoods in the Kole wetland ecosystem.

2. METHODOLOGY

The study was conducted in the Kole wetland region of Thrissur district, Kerala, which represents a major rice-producing agroecosystem characterized by cooperative farming and cultivation below mean sea level. Three block panchayaths—Anthikad, Puzhakkal, and Cherpu were purposively selected owing to their high concentration of Kole paddy cultivation and their representativeness of the regional production system. Paddy cultivation in the Kole lands is organized through Padasekharams (cooperative farming units), which vary considerably in operational size. To capture scale-related variations in production constraints, Padasekharams were classified into two categories based on the regional median cultivated area: small Padasekharams (<48 ha) and large Padasekharams (≥48 ha). From each block panchayat, one Padasekharam from each size category was selected, resulting in a total of six Padasekharams for the study.
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Fig.1: Location map of Thrissur Ponnani Kole lands
Table 1:Padasekharams selected for the Study
	Sl No.
	District
	Block
	Name of Padasekharam
	Area cultivated (ha)

	1
	Thrissur
	Anthikkad
	Chaladi Pazham Kole Padavu
	254

	2
	Thrissur
	Anthikkad
	Chettupuzha East
	42

	3
	Thrissur
	Puzhakkal
	Nalumuri Nadumuri
	158

	4
	Thrissur
	Puzhakkal
	Tharissukarimpana
	43

	5
	Thrissur
	Cherpu
	Pallipuram Alappad
	178

	6
	Thrissur
	Cherpu
	Pallipuram Paralam Kodannur Therpadavu
	38



A snowball sampling technique was employed to select respondents, taking advantage of the strong social networks and interdependence among farmers within the Kole farming system. From each selected Padasekharam, twenty actively engaged paddy farmers were interviewed, yielding a total sample size of 120 respondents. Primary data were collected through structured personal interviews using a pre-tested schedule. The list of constraints affecting Kole paddy cultivation was developed through an extensive review of relevant literature, expert consultation, and preliminary field interactions, encompassing environmental, economic, technological, institutional, and operational dimensions.
To prioritize farmer-perceived constraints, Garrett’s ranking technique (Garrett and Woodworth,1969) was employed, as it enables the conversion of ordinal rankings into quantitative scores and has been widely applied in agricultural constraint analysis (Prabha et al., 2024; Sujitha et al., 2025). Initially, the identified constraints were refined using pairwise comparisons, after which respondents were asked to rank each constraint based on its perceived severity. The frequency of respondents assigning each rank to individual constraints was tabulated, and the percent position for each rank was calculated using the formula:

Rij represents the rank assigned to the ith constraint by the jth respondent and Nj denotes the total number of constraints ranked. These percent positions were subsequently converted into standardized Garrett scores using Garrett’s conversion table (Dhanavandan,2016). The scores were multiplied by their respective frequencies, aggregated across respondents, and divided by the sample size to obtain mean Garrett scores. Final rankings were assigned in descending order of the mean scores, with higher values indicating greater perceived severity of constraints.


3. results and discussion

To evaluate the factors affecting Kole cultivation productivity, this study identified a set of primary constraints through expert consultation and a review of existing literature. These constraints were assessed by a sample of 20 respondents per Padasekharam, who rated the severity of each issue using a five-point Likert scale. To determine the relative importance of these obstacles, Garrett’s ranking method was employed, calculating mean scores to prioritize the constraints. Finally, a district-wide consolidated analysis was performed to isolate the most significant systemic issues hindering Kole farming in the region.

3.1. Socio-economic profile of farmers
	The socio-economic profiling of the respondents revealed that Kole paddy cultivation is predominantly undertaken by an ageing male population. An overwhelming majority of the respondents (95%) were male, and nearly 83.3 percent were above 50 years of age, indicating limited participation of women and youth in Kole land farming. This demographic pattern reflects both the labour-intensive nature of cultivation and the declining interest of younger generations in wetland agriculture. In terms of educational attainment, nearly two-thirds of the farmers had completed secondary or higher secondary education, suggesting a moderate level of literacy among cultivators. Agriculture remained the primary source of livelihood for most respondents (91.7%), highlighting their high dependence on farming income.
Landholding analysis showed that the majority of respondents were marginal farmers, owning less than one hectare of land. Despite small landholdings, the farmers possessed substantial experience in Kole cultivation, with about 80 percent reporting more than 20 years of farming experience, indicating strong traditional knowledge and familiarity with the production system. However, income levels remained modest, with around 56.67 percent of the respondents earning less than ₹1 lakh annually, reflecting the economic vulnerability of Kole farmers despite their long-term engagement in paddy cultivation.
3.2. Environmental and Operational Constraints
A consolidated analysis of constraints affecting Kole cultivation in Thrissur district is presented in Table .1. An integrated examination of factors limiting Kole rice farming in Thrissur district shows that Climate change and extreme weather events represent the primary obstacle, recording the highest mean Garrett score of 57.50 on the measurement scale. This finding highlights how unpredictable environmental conditions significantly impact rice production outcomes. This finding is also similar to the observations in the study by Panikkaveettil  et al., (2020).High input costsranked second at 51.88, while managing crop diseases and infestations scored 50.21, demonstrating that farmers struggle with both increasing financial burdens and maintaining crop health.
Additional significant difficulties include scarce labor availability combined with higher wages at 46.71, and lower market prices at 43.42. The constraints like high input costs,labour shortage and high wage rates emerged as the major constraints in the researchon paddy farmers in Andhra Pradesh by Anthony et al., (2023).These factors reveal the practical operational hurdles and financial instability inherent in the Kole agricultural system. Water control challenges, scoring 42.92, also present considerable problems, especially considering that Kole farmlands require carefully managed water systems. Though less critical, restricted access to financial lending at 24.00 and problems with divided land parcels and property rights at 21.83 continue to limit farmers' capacity to make investments and grow their farming operations.
The assessment emphasizes that environmental pressures remain the foremost challenge, intensified by financial, infrastructure-related, and organizational obstacles that together determine the viability and output of Kole agriculture in Thrissur district.
Table 2. Environmental and Operational Constraints in Kole Padasekharams
	Sl. No
	Constraint
	Frequency
	Percentage (%)
	Mean Garrett Score
	Rank

	1
	Climate change and extreme weather events
	120
	100.0
	57.50
	I

	2
	High cost of inputs
	110
	91.7
	51.88
	II

	3
	Pest and disease management
	108
	90.0
	50.21
	III

	4
	Labour shortage and high wage rates
	105
	87.5
	46.71
	IV

	5
	Low market prices
	102
	85.0
	43.42
	V

	6
	Water management issues
	99
	82.5
	42.92
	VI

	7
	Limited credit availability
	84
	70.0
	24.00
	VII

	8
	Land fragmentation and ownership issues
	81
	67.5
	21.83
	VIII



3.3. Institutional and policy constraints
Barriers stemming from institutions and policy frameworks considerably affect the effectiveness of cooperative agricultural systems like Kole farming. Farmers indicated various problems they encountered when trying to obtain financial assistance, educational programs, and aid from government bodies or local administrative units. Their answers were recorded as affirmative or negative responses and tabulated accordingly (Table 2). A ranking methodology was employed to organize these obstacles by priority using average ratings, revealing which institutional barriers most substantially impact Kole farming operations.
The findings demonstrate that delayed distribution of government financial assistance constituted the most serious institutional barrier, achieving the top mean Garrett score of 76.5, showing its direct effect on farmers' capacity to obtain necessary materials promptly and carry out planting operations. Poor communication among government divisions and insufficient knowledge about available government programs ranked as the second and third most significant problems with mean Garrett scores of 68.2 and 64.5 respectively, exposing structural weaknesses in information sharing and assistance delivery. Additional meaningful obstacles encompass insufficient educational offerings at 60.1, ineffective administrative operations at 57.0, and postponed compensation for insurance or support schemes at 55.2. The comparatively lower mean Garrett score for inadequate policy support at 52.8 indicates that although this remains a concern, it causes less difficulty than monetary and bureaucratic challenges.
The results reveal that governmental ineffectiveness, procedural delays, and insufficient collaboration between departments hinder the seamless operation of Kole farming activities. Resolving these problems by expediting financial assistance distribution, enhancing information flow, and reinforcing educational initiatives would strengthen institutional backing, minimize operational obstacles, and boost productivity throughout the Kole agricultural system.



Table 3. Institutional and Policy Constraints reported by respondents (n = 120)
	Sl. No
	Type of Institutional Constraint
	Frequency
	Percentage (%)
	Garrett Score
	Rank

	1
	Delay in subsidy disbursement
	84
	70.0
	76.5
	I

	2
	Limited coordination between departments
	73
	60.8
	68.2
	II

	3
	Lack of awareness about government schemes
	68
	56.7
	64.5
	III

	4
	Inadequate training or capacity-building programs
	61
	50.8
	60.1
	IV

	5
	Inefficient functioning of regulatory bodies (e.g., Enamavu, Idiyanchira)
	57
	47.5
	57.0
	V

	6
	Delayed insurance settlement and PRS payment
	54
	45.0
	55.2
	VI

	7
	Insufficient policy support for mechanization
	49
	40.8
	52.8
	VII



3.4. Technological and Resource Constraints
Difficulties related to technology and resources demonstrate the tangible and infrastructural restrictions present within the Kole farming system. Farmers reported particular problems including equipment accessibility, quality seed availability, input delivery delays, and sufficiency of water management systems.

The combined findings show that lack of appropriate agricultural equipment represents the most critical technological limitation, with a mean Garrett score of 61.23, mentioned by 80 percent of survey participants. This is succeeded by delayed supply of fertilizers and farming materials at 57.44 and inadequate water drainage and irrigation systems at 53.65. Limitations concerning seed quality, equipment upkeep, and restricted access to training demonstrations or automated planting technologies show moderate severity levels. The substantial proportion of responses highlighting equipment and input-related problems underscores that infrastructural deficiencies directly influence operational effectiveness, workforce requirements, and total agricultural output. Enhanced agricultural machinery appropriate for waterlogged Kole environments, prompt input provision, and improved irrigation infrastructure represent essential measures to advance farming effectiveness and long-term viability.



Table 4.Technological and Resource Constraints in Kole Padasekarams
	Sl. No
	Constraint
	Frequency
	Percentage (%)
	Mean Garrett Score
	Rank

	1
	Unavailability of suitable farm machinery
	96
	80.0
	61.23
	I

	2
	Delayed supply of fertilizers and inputs
	85
	70.8
	57.44
	II

	3
	Poor drainage and irrigation infrastructure
	77
	64.2
	53.65
	III

	4
	Low availability of quality seed material
	68
	56.7
	50.12
	IV

	5
	High maintenance cost of machinery
	63
	52.5
	48.03
	V

	6
	Limited access to technology demonstrations
	61
	50.8
	45.78
	VI

	7
	Lack of mechanized transplanting facilities
	58
	48.3
	43.55
	VII




4. Conclusion

The study reveals a hierarchy of interlinked constraints that collectively limit the productivity and sustainability of Kole paddy cultivation in Thrissur district of Kerala. Among the environmental factors, climate change–induced extreme weather events emerged as the most severe constraint, substantially increasing production uncertainty. This challenge is compounded by rising input costs, frequent pest and disease outbreaks, and persistent labour shortages, which together weaken farm-level profitability and discourage continued engagement in Kole farming.
Beyond field-level constraints, institutional and technological factors play a critical role in shaping production outcomes. Delays in subsidy disbursement, inadequate coordination among implementing agencies, and limited awareness of government support schemes restrict farmers’ timely access to essential resources. Additionally, gaps in mechanization suited to waterlogged conditions and deficiencies in irrigation and drainage infrastructure continue to reduce operational efficiency. The findings emphasize the need for a coordinated strategy that integrates climate-resilient agricultural practices with institutional reforms and targeted technological interventions to enhance the resilience and long-term viability of the Kole wetland farming system.
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