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An Empirical Analysis of Constraints in Off-Season Cabbage Cultivation: Evidence from Senapati, Manipur
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ABSTRACT 

	Aims: The study was undertaken to analyze the constraints faced by farmers in off-season cabbage cultivation in Senapati district of Manipur.
Study Design: Simple random sampling with proportional allocation was employed in this study. One district and two blocks were selected purposively on the basis of highest contribution to area and production of off-season cabbage further respondents were selected through simple random sampling using proportional allocation.
Place and Duration of Study:  The study was conducted in Mao-Maram block and Paomata block of Senapati district of Manipur. Four villages, namely Makuilongdi, Punanamei, Laii, and Tungjoy, were selected for the study, and a total of (n = 80) off-season cabbage growers were included as respondents. The data was collected for the period 2022-23.
Methodology: Garrett ranking technique and Constraint Severity Index (CSI) were used for analysis of constraints.  The results revealed that resource constraints were the most severe (0.96), followed by technical constraints (0.93) and economic constraints (0.91). Labour scarcity, pest infestation, and inadequate institutional support emerged as the most critical constraints. 
Concluding remarks: The study suggests strengthening institutional support, improving irrigation facilities, and enhancing technical knowledge to improve productivity and profitability. The results indicated the necessity for coordinated policy efforts to address structural bottlenecks in labour availability, pest management, and institutional support systems to enhance farm-level efficiency and income stability.
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1. INTRODUCTION 

Agriculture remains a central pillar of the Indian economy, with the horticulture sector emerging as a key driver of agricultural diversification, income enhancement, and nutritional security. Over recent decades, Indian agriculture has witnessed a structural shift from cereal-based systems to high-value horticultural crops, driven by changing consumption patterns, urbanization, and rising incomes. [1] Horticulture contributes substantially to agricultural Gross Value Added (GVA) despite utilizing a relatively smaller share of cultivated land, reflecting its higher economic efficiency. [2] At the global level, diversification towards fruits and vegetables is widely recognized as essential for sustainable agricultural development and improved nutritional security [3]. However, the growth of the horticulture sector is characterized by significant regional disparities in productivity, infrastructure, and market access. These challenges are particularly evident in the North-Eastern region of India, especially in Manipur, where favorable agro-climatic conditions and rich natural resource endowments remain underutilized due to technological, institutional, and infrastructural limitations. [4]. Vegetable cultivation, owing to its short duration and high economic returns, holds considerable potential for improving farm incomes; nevertheless, productivity remains suboptimal due to limited adoption of improved technologies and inefficient input utilization (National Horticulture Board, 2022). Off-season vegetable cultivation has emerged as an important strategy to enhance farmers’ income by enabling production during periods of limited supply and higher market prices.[5]. Off‑season vegetable cultivation enhances year‑round supply, improves farmers’ income, and helps meet increasing consumer demand by allowing vegetables to be grown outside their normal climatic season.[6] Among vegetable crops, cabbage (Brassica oleracea var. capitata) occupies a prominent position due to its wide adaptability, high yield potential, and consistent market demand. In Manipur, off-season cabbage cultivation has expanded considerably; however, its economic viability is constrained by multiple production and marketing challenges, including high input costs, pest infestation, inadequate infrastructure, and price fluctuations. Constraints such as high input costs, limited access to information, and insufficient training significantly limit farmers’ adoption of improved practices and reduce overall productivity. [7] Although existing studies have examined various aspects of vegetable production, limited attention has been given to a systematic and quantitative assessment of constraints affecting farmers in off-season cultivation systems. The absence of such empirical analysis restricts the identification of critical bottlenecks and the formulation of targeted policy interventions. Therefore, the present study aimed to analyze and prioritize the constraints faced by farmers in off-season cabbage cultivation. To achieve this, the study employed Garrett’s Ranking Technique to capture farmers’ perceptions and convert ordinal rankings into quantitative scores, followed by the construction of a Constraint Severity  Index (CSI) to standardize and compare the severity of constraints across categories. This integrated analytical approach enabled a comprehensive and robust assessment of constraints, thereby facilitating evidence-based recommendations for improving the efficiency and sustainability of off-season vegetable production systems.


2. material and methods 

The present study was conducted in Manipur, a geographically unique and agriculturally important state located in the north-eastern region of India. The state lies between 92°58′23.422″ to 94°43′35.553″ East longitudes and 23°49′45.530″ to 25°42′1.456″ North latitudes. It is distinguished by its characteristic topography, comprising a centrally located oval-shaped valley surrounded by an extensive network of hill ranges. This distinctive physiography plays a crucial role in shaping the climatic conditions, cropping patterns, and overall agricultural practices of the region. Manipur shares an international border of about 352 kilometres with Myanmar to the south-east and is bounded by Nagaland to the north, Assam to the west, and Mizoram and parts of Myanmar to the south and south-west. The total geographical area of Manipur is approximately 22,327 square kilometres, accounting for nearly 0.7 percent of the country’s land area. A notable feature of the state is the predominance of hilly terrain, which constitutes nearly 90 percent of the total area, while the valley region occupies only about 10 percent. This uneven distribution of landforms significantly influences the agricultural systems practiced across the state. The climate is predominantly tropical to sub-tropical, with average annual rainfall of about 1137.1 mm as reported by ICAR, Lamphelpat, which supports the cultivation of a wide variety of crops. Major crops grown in the region include rice, maize, cabbage, cauliflower, peas, potato, beans, tomato, mustard, and several fruit crops such as orange, lemon, passion fruit, and banana. In recent years, vegetable cultivation, particularly in the hill regions, has gained increasing importance due to favorable climatic conditions and rising market demand. Administratively, Manipur is divided into nine districts, broadly categorized into valley and hill districts. The valley districts include Imphal East, Imphal West, Bishnupur, and Thoubal, while the hill districts comprise Senapati, Tamenglong, Churachandpur, Chandel, and Ukhrul. The hill districts are particularly suited for off-season vegetable cultivation due to their relatively cooler climate and agro-ecological advantages, which allow farmers to cultivate crops such as cabbage during periods when production in the plains is limited. Given this context, the study was carried out in the hill region of Manipur, where off-season cabbage cultivation is predominantly concentrated. Among the hill districts, Senapati district was purposively selected owing to its prominence in off-season cabbage production and its relatively larger geographical area. The district exhibits suitable agro-climatic conditions that support the cultivation of cabbage during the off-season, making it an appropriate location for examining the constraints faced by farmers. Senapati district is administratively divided into several blocks, including Mao-Maram, Paomata, Purul, Willong, Chilivai-Phaibung, Song-Song, and Lairouching. In the first stage of sampling, Mao-Maram and Paomata blocks were purposively selected based on the concentration and extent of off-season cabbage cultivation. These blocks are known for their active engagement in vegetable production and provide a representative setting for the study. In the subsequent stage, villages were selected from the identified blocks based on the presence of a substantial number of off-season cabbage growers. A list of such villages was obtained from the Krishi Vigyan Kendra (KVK), Hengbung, Senapati. Accordingly, Makuilongdi and Punanamei villages were selected from Mao-Maram block, while Laii and Tungjoy villages were selected from Paomata block. The selection ensured that the sample adequately captured the variation in farming practices and constraints across locations. Finally, a list of farmers engaged in off-season cabbage cultivation was compiled for each selected village using records from KVK, Senapati. From this sampling frame, respondents were selected using a simple random sampling technique with proportional allocation. The total sample size was fixed at 80 respondents, considering the feasibility of the study while ensuring adequate representation. Proportional allocation was employed to ensure that the number of respondents selected from each village reflected the relative population of cabbage growers, thereby enhancing the reliability of the findings. The multi-stage sampling design adopted in this study provides a systematic and representative framework for analyzing the constraints faced by farmers. It ensures that the findings are grounded in the actual field conditions prevailing in the hill regions of Manipur, thereby offering meaningful insights for policy formulation and agricultural development.

2.1 ANALYTICAL TOOLS

2.1.1 GARRETT’S RANKING TECHNIQUE FOR CONSTRAINT ANALYSIS

Garrett’s ranking technique was used in empirical studies to quantify farmers’ constraints in vegetable and horticulture cultivation, highlighting structural barriers such as lack of credit, inadequate market access, and institutional gaps. [8] Garrett’s Ranking Technique was employed to analyze and prioritize the constraints faced by farmers in off-season cabbage cultivation. This method is widely used in agricultural research to convert qualitative rankings into quantitative scores, thereby facilitating a more precise comparison of different constraints. Under this approach, respondents were asked to rank the identified constraints based on their perceived severity. These ranks were then transformed into percent positions to standardize the responses across individuals. The percent position for each rank was calculated using Garrett’s formula, which is expressed as:

Where,
represents the rank given for the constraint by the respondent, 
denotes the total number of constraints ranked by the respondent. 

The calculated percent positions were subsequently converted into corresponding Garrett scores by referring to the conversion table developed by Woodworth (1969).
For each constraint, the Garrett scores obtained from all respondents were summed and then averaged by dividing the total score by the number of respondents. The constraint with the highest mean score was considered the most severe, and the ranking was assigned accordingly. This technique provides a systematic and reliable means of identifying and prioritizing constraints based on farmers’ perceptions, ensuring a more objective and quantifiable assessment of the relative severity of problems encountered in off-season cabbage cultivation. By converting ordinal ranks into numerical scores, it minimizes individual bias and facilitates comparability across respondents, thereby enhancing the robustness of the analysis. The aggregation of Garrett scores enables the derivation of mean scores for each constraint, which reflect their overall importance at the sample level. This structured approach not only aids in ranking the constraints in order of severity but also supports evidence-based decision-making for policy formulation and intervention strategies. Furthermore, the technique is particularly suitable for studies involving multiple respondents and diverse constraint categories, as it simplifies complex qualitative responses into statistically interpretable measures, thereby strengthening the analytical rigor of the study.

CHART1: GARRETT SCORE CALCULATION BASED ON RESPONDENTS’ RANK AND PERCENT POSITION

	Rank
	Percent Position Formula
	Percent Position
	Garrett Score

	1
	100(1-0.5)/10
	5
	82

	2
	100(2-0.5)/10
	15
	70

	3
	100(3-0.5)/10
	25
	63

	4
	100(4-0.5)/10
	35
	58

	5
	100(5-0.5)/10
	45
	52

	6
	100(6-0.5)/10
	55
	49

	7
	100(7-0.5)/10
	65
	46

	8
	100(8-0.5)/10
	75
	43

	9
	100(9-0.5)/10
	85
	41

	10
	100(10-0.5)/10
	95
	38



2.1.2 CONSTRAINT INDEX METHOD FOR CONSTRAINT ANALYSIS

To quantify and prioritize the severity of constraints faced by farmers in off-season cabbage cultivation, the study employed a two-stage analytical approach combining Garrett’s Ranking Technique and the Constraint Severity Index (CSI). Initially, Garrett’s Ranking Technique was used to convert the ordinal ranks assigned by respondents into quantitative scores, enabling a meaningful comparison of constraints. The ranks provided by the farmers were transformed into percent positions using Garrett’s formula, and the corresponding Garrett scores were obtained from the conversion table developed by Woodworth. [10] The scores for each constraint were then aggregated and averaged to derive mean Garrett scores, which served as the basis for further analysis. Subsequently, to standardize the severity of constraints and facilitate relative comparison across categories, the mean Garrett scores were normalized to construct a Constraint Severity Index (CSI). The CSI was computed using the following formula:

Based on the computed CSI values, the constraints were classified into severity categories (high, medium, and low) using predefined threshold ranges, a practice commonly followed in composite index construction to improve interpretability and decision-making.[11] This normalization process transforms the mean scores into a scale ranging from 0 to 1, where values closer to 1 indicate greater severity of the constraint. Such composite indexing approaches have been widely employed in agricultural and socio-economic research to prioritize constraints and support evidence-based policy formulation. Based on the computed CSI values, the constraints were classified into three categories to facilitate interpretation: highly severe (CSI ranging from 0.75 to 1.00), moderately severe (0.50 to 0.75), and less severe (0.25 to 0.50). This classification provides a structured framework for identifying priority areas requiring intervention and policy support. The combined use of Garrett’s Ranking Technique and Constraint Index enhances the robustness of the analysis by integrating both respondent perception and quantitative standardization, thereby ensuring a comprehensive assessment of constraints.


3. results and discussion

3.1 ECONOMIC CONSTRAINTS 

3.1.1 ECONOMIC CONSTRAINTS ANALYSIS USING GARETTE’S RANKING

The analysis of economic constraints in off-season cabbage cultivation highlights major structural and financial challenges impacting farmers’ production decisions and profitability. Inadequate institutional support facilities emerged as the most critical constraint (Mean Score = 61.65, Rank I), reflecting difficulties in accessing timely credit, extension services, and technical guidance. Absence of market infrastructure was the second highest (Mean Score = 59.45, Rank II), indicating insufficient storage facilities and poor market linkages that often force farmers into distress sales. High transportation expenditure ranked third (Mean Score = 57.10, Rank III), showing the additional cost burden of moving produce to distant markets. Elevated seed procurement costs (Mean Score = 53.75, Rank IV) and absence of minimum support prices (Mean Score = 49.30, Rank V) were comparatively less severe but remain important economic concerns. Overall, these findings suggest that weak institutional support, inadequate market access, and high operational costs are the predominant economic constraints in off-season cabbage cultivation.

TABLE 1 ECONOMIC CONSTRAINTS ANALYZED USING GARRETT’S RANKING TECHNIQUE

	Economic Constraints
	R1
	R2
	R3
	R4
	R5
	Total Score
	Mean Score
	Final Rank

	Inadequate Institutional Support 
	28
	19
	14
	11
	8
	4932
	61.65
	I

	Absence of Market Infrastructure
	18
	27
	13
	12
	10
	4756
	59.45
	II

	High Transportation Expenditure
	14
	16
	26
	13
	11
	4568
	57.10
	III

	Elevated Seed Procurement Costs
	11
	9
	17
	28
	15
	4300
	53.75
	IV

	Absence of Minimum Support Prices
	9
	9
	10
	16
	36
	3944
	49.30
	V



3.1.2 ECONOMIC ANALYSIS USING CONSTRAINTS INDEX METHOD

The Constraint Severity Index (CSI) values for the identified economic constraints were derived by normalizing the mean scores of each constraint with respect to the highest mean score observed in the category. This method enables a relative comparison of constraints by converting them into a standardized scale ranging from 0 to 1. In the present study, the maximum mean score of 61.65, corresponding to inadequate institutional support facilities, was taken as the base value. Accordingly, the CSI for each constraint was computed by dividing its respective mean score by this maximum value. For instance, the CSI for absence of market infrastructure was calculated as 59.45 divided by 61.65, resulting in a value of 0.96, while high transportation expenditure yielded a CSI of 0.93. Similarly, elevated seed procurement costs and absence of minimum support prices recorded CSI values of 0.87 and 0.80, respectively.

TABLE 2 ECONOMIC CONSTRAINTS ANALYZED USING CONSTRAINTS INDEX METHOD

	S. No.
	Economic Constraint
	Mean Score
	CSI Calculation
	CSI Value

	1
	Inadequate Institutional Support Facilities
	61.65
	61.65 / 61.65
	1.00

	2
	Absence of 
Market Infrastructure
	59.45
	59.45 / 61.65
	0.96

	3
	High Transportation Expenditure
	57.10
	57.10 / 61.65
	0.93

	4
	Elevated Seed Procurement Costs
	53.75
	53.75 / 61.65
	0.87

	5
	Absence of Minimum Support Prices
	49.30
	49.30 / 61.65
	0.80




This normalization technique facilitates a clear understanding of the relative severity of each constraint, eliminating the limitations associated with direct comparison of raw scores. A CSI value closer to 1 indicates a more severe constraint, whereas lower values represent relatively lesser intensity. The average Constraint Index for the economic category was computed as 0.912, indicating that economic constraints, as a whole, exert a high level of influence on off-season cabbage cultivation. The use of this index not only simplifies interpretation but also enhances the analytical robustness of the study by providing a uniform basis for ranking and prioritizing constraints. The analysis revealed that inadequate institutional support facilities ranked first with a mean score of 61.65 and CSI of 1.00, indicating it as the most severe economic constraint. This was followed by absence of market infrastructure (CSI = 0.96) and high transportation expenditure (CSI = 0.93). Elevated seed procurement costs and absence of minimum support prices were also significant constraints.

3.2 RESOURCE CONSTRAINTS 

3.2.1 RESOURCE CONSTRAINTS ANALYSIS USING GARETTE’S RANKING

The analysis of resource-related constraints in off-season cabbage cultivation highlights the critical limitations in the availability and accessibility of essential production resources. Among the identified constraints, labor scarcity emerged as the most severe constraint, securing the first rank with the highest mean score of 59.33 and a Constraint Index (CSI) of 1.00. This indicates that the shortage of labor, particularly during peak agricultural operations such as transplanting and harvesting, poses a significant challenge to farmers and adversely affects timely farm activities. Insufficient irrigation facilities were ranked second with a mean score of 57.56 and a CSI value of 0.97, reflecting the dependence of off-season cultivation on reliable water sources. Despite the presence of some irrigation infrastructure, inconsistencies in water availability and high irrigation costs limit efficient crop management. This constraint is particularly crucial in off-season cultivation, where water control directly influences crop growth and yield. Further, limited fertilizer accessibility was ranked third with a mean score of 53.83 and a CSI value of 0.91. This suggests that farmers face difficulties in obtaining adequate quantities of fertilizers at the right time, which may be due to supply chain inefficiencies, rising input costs, or lack of timely availability in local markets. Such limitations can lead to sub-optimal nutrient application, ultimately affecting crop productivity. Overall, the findings indicate that resource constraints, particularly labor and irrigation-related issues, play a vital role in shaping the production environment of off-season cabbage cultivation. Addressing these constraints through improved resource management, infrastructure development, and policy support can significantly enhance the efficiency and sustainability of the farming system.

TABLE 3 RESOURCE CONSTRAINTS ANALYZED USING GARETTE’S RANKING TECHNIQUE
 

	Resource Constraint
	R1
	R2
	R3
	Total Score
	Mean Score
	Final Rank

	Labor Scarcity
	34
	26
	20
	4746
	59.33
	I

	Insufficient Irrigation Facilities
	25
	30
	25
	4605
	57.56
	II

	Limited Fertilizer Accessibility
	21
	24
	35
	4306
	53.83
	III






3.2.2 RESOURCE CONSTRAINTS ANALYSIS USING CONSTRAINTS INDEX METHOD

The Constraint Index (CSI) values for resource-related constraints were derived by normalizing the mean scores of each constraint with respect to the highest mean score observed within the category. In this case, the maximum mean score of 59.33, corresponding to labor scarcity, was taken as the base for standardization. Accordingly, the CSI for each constraint was calculated by dividing its mean score by this maximum value. As a result, labor scarcity recorded a CSI of 1.00, indicating it as the most severe constraint. Insufficient irrigation facilities and limited fertilizer accessibility registered CSI values of 0.97 and 0.91, respectively, reflecting their relatively high but slightly lower intensity compared to labor scarcity. This normalization approach allows for meaningful comparison among constraints by expressing them on a common scale ranging from 0 to 1, where values closer to 1 indicate greater severity. The average Constraint Index for the resource category was computed as 0.96, suggesting that resource-related issues pose a very high level of constraint in off-season cabbage cultivation. The findings clearly indicate that limitations in labor availability, irrigation infrastructure, and timely access to fertilizers significantly affect the efficiency of production operations. Thus, addressing these constraints through improved resource management, infrastructural development, and institutional support is essential for enhancing productivity and ensuring the sustainability of off-season cabbage farming. Resource constraints were found to be the most severe category. Labor scarcity emerged as the most critical constraint with a CSI of 1.00. Insufficient irrigation facilities (CSI = 0.97) and limited fertilizer accessibility (CSI = 0.91) were also major issues affecting production.

TABLE 4 RESOURCE CONSTRAINTS ANALYZED USING CONSTRAINTS INDEX METHOD

	S. No.
	Resource Constraint
	Mean Score
	CSI Calculation
	CSI Value
	Rank

	1
	Labor Scarcity
	59.33
	59.33 / 59.33
	1.00
	I

	2
	Insufficient Irrigation Facilities
	57.56
	57.56 / 59.33
	0.97
	II

	3
	Limited Fertilizer Accessibility
	53.83
	53.83 / 59.33
	0.91
	III



3.3 TECHNICAL AND INFORMATION CONSTRAINTS

3.3.1 TECHNICAL AND INFORMATION CONSTRAINTS ANALYSIS USING GARETTE’S RANKING

The analysis of technical and information-related constraints reveals critical gaps in knowledge dissemination, infrastructure, and post-harvest management affecting off-season cabbage cultivation. Among the identified constraints, pest infestation incidence emerged as the most severe, securing the first rank with the highest mean score of 59.15 and a Constraint Index (CSI) of 1.00. This highlights the significant impact of pest attacks on crop productivity, particularly in off-season conditions where climatic variations may favor pest proliferation and increase crop vulnerability. Deficient weighing mechanisms were ranked second with a mean score of 57.95 and a CSI value of 0.98, indicating the presence of inefficiencies and possible malpractices in measurement systems at the market level. Such issues can lead to economic losses for farmers by affecting the accuracy and fairness of transactions. Similarly, inadequate storage infrastructure was ranked third with a mean score of 55.65 and a CSI value of 0.94, reflecting the lack of proper facilities for preserving perishable produce. This constraint often forces farmers to sell their produce immediately after harvest, frequently at unfavorable prices. Further, limited awareness levels among farmers were ranked fourth with a mean score of 52.60 and a CSI value of 0.89, suggesting gaps in knowledge regarding improved cultivation practices, pest management, and market opportunities. This lack of awareness restricts the adoption of advanced technologies and efficient farming methods. Lastly, insufficient market intelligence was ranked fifth with a mean score of 50.20 and a CSI value of 0.85, indicating that farmers have limited access to timely and reliable information on prices, demand trends, and market conditions, which affects their decision-making and bargaining power. Overall, the results suggest that technical and informational constraints significantly influence both production efficiency and marketing outcomes in off-season cabbage cultivation. Addressing these issues through strengthened extension services, improved infrastructure, and enhanced information dissemination systems is essential for improving farmer performance and ensuring better market integration.

TABLE 5 TECHNICAL AND INFORMATION CONSTRAINTS ANALYZED USING GARETTE’S RANKING

	Technical & Information Constraints
	R1
	R2
	R3
	R4
	R5
	Total Score
	Mean Score
	Final Rank

	Pest Infestation Incidence
	26
	17
	15
	12
	10
	4732
	59.15
	I

	Deficient Weighing Mechanisms
	18
	25
	14
	13
	10
	4636
	57.95
	II

	Inadequate Storage Infrastructure
	13
	16
	24
	15
	12
	4452
	55.65
	III

	Limited Awareness Levels among Farmers
	12
	11
	15
	24
	18
	4208
	52.60
	IV

	Insufficient Market Intelligence
	11
	11
	12
	16
	30
	4016
	50.20
	V



3.3.2 TECHNICAL AND INFORMATION CONSTRAINTS ANALYSIS USING CONSTRAINTS INDEX METHOD

The Constraint Index (CSI) values for technical and information-related constraints were computed by normalizing the mean scores of individual constraints with respect to the highest observed mean score within the category, which was 59.15 for pest infestation incidence. This normalization enables comparison across constraints by expressing them on a uniform scale ranging from 0 to 1. Accordingly, pest infestation incidence recorded the highest CSI value of 1.00, followed by deficient weighing mechanisms (0.98), inadequate storage infrastructure (0.94), limited awareness levels among farmers (0.89), and insufficient market intelligence (0.85). The average Constraint Index for this category was calculated as 0.932, indicating a high overall severity of technical and informational challenges in off-season cabbage cultivation. The results suggest that biological risks such as pest infestation, coupled with infrastructural deficiencies and limited access to reliable information, significantly hinder both production efficiency and marketing outcomes. The relatively high CSI values across all constraints reflect the pervasive nature of these issues, emphasizing the need for strengthened extension services, improved post-harvest infrastructure, and better dissemination of market and technical knowledge to farmers. Among technical constraints, pest infestation incidence ranked first (CSI = 1.00), followed by deficient weighing mechanisms (CSI = 0.98) and inadequate storage infrastructure (CSI = 0.94). Limited awareness among farmers and insufficient market intelligence were also constraints.

TABLE 6 TECHNICAL AND INFORMATION CONSTRAINTS ANALYZED USING CONSTRAINTS INDEX METHOD

	S. No.
	Constraint
	Mean Score
	CSI Calculation
	CSI Value
	Rank

	1
	Pest Infestation Incidence
	59.15
	59.15 / 59.15
	1.00
	I

	2
	Deficient Weighing Mechanisms
	57.95
	57.95 / 59.15
	0.98
	II

	3
	Inadequate Storage Infrastructure
	55.65
	55.65 / 59.15
	0.94
	III

	4
	Limited Awareness Levels among Farmers
	52.60
	52.60 / 59.15
	0.89
	IV

	5
	Insufficient Market Intelligence
	50.20
	50.20 / 59.15
	0.85
	V




3.4 OVERALL CONSTRAINT ANALYSIS

3.4.1 CONSTRAINT SEVERITY INDEX (CSI) OF MAJOR CONSTRAINTS IN OFF-SEASON CABBAGE CULTIVATION

To provide a clearer understanding of the relative severity of constraints, the Constraint Severity Index (CSI) values were graphically represented using a bar chart through CSI values in Figure 1 below. The bar chart depicting the Constraint Severity Index (CSI) provides a comparative visualization of the severity of constraints faced by farmers in off-season cabbage cultivation. The results indicate that labour scarcity, pest infestation incidence, and inadequate institutional support emerged as the most severe constraints, each recording the highest CSI value of 1.00. This highlights the critical challenges associated with labour availability, biological risks, and institutional limitations affecting farm operations. Among the other constraints, deficient weighing mechanisms (0.98) and insufficient irrigation facilities (0.97) were also found to be highly severe, indicating the presence of infrastructural and resource-related bottlenecks. Economic constraints such as absence of market infrastructure (0.96) and high transportation expenditure (0.93) further emphasize the difficulties faced by farmers in accessing efficient markets. Relatively lower CSI values were observed for constraints such as limited awareness levels (0.89), elevated seed procurement costs (0.87), and insufficient market intelligence (0.85), although these remain important factors influencing productivity and decision-making. The least severe constraint identified was absence of minimum support prices (0.80); however, its value still indicates a considerable level of concern. Overall, the graphical representation clearly demonstrates that constraints are multidimensional, with resource, technical, and economic factors collectively influencing off-season cabbage cultivation.



[image: ]

Figure 1- Graphical Illustration of Constraint Severity Index (CSI) for Major Constraints


The overall analysis of constraints in off-season cabbage cultivation reveals that farmers are confronted with a combination of economic, resource, and technical as well as information-related challenges, all of which significantly influence the efficiency and sustainability of production. Based on the computed average Constraint Index (CSI) values, resource constraints emerged as the most severe category with an average CSI of 0.96, followed by technical and information constraints (0.932), and economic constraints (0.912). The consistently high CSI values across all categories indicate that constraints are not isolated but rather interconnected, collectively creating a challenging production environment for farmers. Among economic constraints, inadequate institutional support and absence of market infrastructure were identified as the most critical issues, reflecting systemic gaps in credit access, extension services, and organized marketing systems. Resource constraints were predominantly driven by labor scarcity and insufficient irrigation facilities, which directly affect the timely execution of agricultural operations and crop management practices. These limitations highlight the dependence of off-season cultivation on both human and physical resources, which are often inadequate or inconsistently available. Technical and information constraints further compound these challenges, with pest infestation incidence, deficient weighing mechanisms, and inadequate storage infrastructure emerging as major concerns. Additionally, limited awareness and insufficient access to market intelligence restrict farmers’ ability to adopt improved technologies and make informed marketing decisions. The comparative analysis of CSI values suggests that while all categories of constraints are significant, resource-related issues have the most immediate and direct impact on farm operations, followed closely by technical and informational barriers that influence both production and post-harvest management. Economic constraints, though slightly lower in relative severity, play a crucial role in shaping the overall farming environment by affecting access to inputs, services, and markets. The findings underscore the need for an integrated approach to address these constraints through improved institutional support, development of infrastructure, strengthening of extension services, and enhanced dissemination of technical and market information. Such interventions are essential to improve productivity, reduce risks, and ensure the long-term viability of off-season cabbage cultivation. The average CSI values indicate that resource constraints (0.96) are the most severe, followed by technical constraints (0.93) and economic constraints (0.91). This suggests that improving resource availability should be the top priority for enhancing off-season cabbage production.

3.4.2 ASSESSMENT OF OVERALL CONSTRAINTS BASED ON THE CONSTRAINT SEVERITY INDEX (CSI)

To provide a clear and concise comparison of the overall severity of different categories of constraints, the mean Constraint Severity Index (CSI) values are presented using a dot plot in Figure 2. The dot plot illustrates the relative severity of constraint categories based on their mean CSI values. The results indicate that resource constraints are the most severe, followed by technical and economic constraints. The visual representation highlights the marginal differences among categories while clearly emphasizing the dominance of resource-related constraints in off-season cabbage cultivation. The use of a dot plot enables precise comparison and improves interpretability by avoiding visual clutter associated with conventional bar charts.


[image: ]
Figure 2- Graphical Illustration of Categorical CSI Values



TABLE 7 OVERALL CONSTRAINTS ANLAYZED USING CONSTRAINTS ANALYSIS METHOD


	S. No.
	Constraint Category
	Average CSI

	1
	Economic
	0.91

	2
	Resource
	0.96

	3
	Technical
	0.93



The findings indicated that economic constraints in off-season cabbage cultivation were largely driven by weak institutional support, inadequate market infrastructure, and high operational costs. Inadequate institutional support emerged as the most severe constraint, reflecting limited access to credit, extension services, and technical guidance.[12] Inadequate institutional support reflects limited access to credit, extension services are peculiar constraints noticed. Similarly, deficiencies in market infrastructure and high transportation costs highlighted gaps in storage facilities and market linkages, which adversely affected farmers’ profitability.[13] Farmers also face constraints due to inadequate technical knowledge and weak institutional support systems.[14] High transportation costs and inadequate market infrastructure significantly affect farmers’ access to efficient markets.[15] Weak market linkages and inefficient marketing channels reduce farmers’ profitability.[16] High commission charges and lack of organized markets further constrain farmers’ income realization.[17] while limited access to market information and poor marketing practices act as additional barriers. The Constraint Index results further reinforced the dominance of these structural barriers, indicating their significant impact on production efficiency and income stability.

4. Conclusion

The findings of the study clearly indicate that farmers engaged in off-season cabbage cultivation encounter a complex set of interrelated constraints, with resource-related limitations emerging as the most severe. Among these, labour scarcity, inadequate irrigation facilities, and high incidence of pest infestation were identified as the most critical factors adversely affecting productivity and operational efficiency. In addition to production constraints, economic and institutional challenges—including limited access to formal credit, inadequate institutional support, and underdeveloped market infrastructure—were found to significantly restrict farmers’ profitability and market participation. Technical and informational gaps further compound these issues, reducing the ability of farmers to adopt improved cultivation and post-harvest practices. Overall, the study highlights that these constraints are not isolated but structurally interconnected, thereby necessitating a comprehensive and integrated approach for effective resolution. Addressing these challenges is essential for improving both the productivity and sustainability of off-season cabbage cultivation in the region.


5. RECOMMENDATION

The study suggests that improving the viability of off-season cabbage cultivation requires a comprehensive and coordinated approach addressing institutional, infrastructural, resource, and technical constraints. Strengthening institutional support through improved access to timely credit, effective extension services, and technical guidance is essential to enhance farmers’ decision-making and adoption of improved practices. Simultaneously, the development of rural market infrastructure, including cold storage, grading, and organized marketing systems, is crucial to reduce post-harvest losses and improve price realization. Efforts should also focus on reducing transportation and transaction costs by promoting better rural connectivity and collective marketing through farmer organizations. Ensuring the timely availability and affordability of quality inputs such as seeds and fertilizers, along with promoting micro-irrigation and farm mechanization, can help overcome resource-related limitations. Furthermore, strengthening pest and disease management through integrated approaches, improving storage and post-harvest handling practices, and enhancing access to reliable market intelligence systems will support efficient production and marketing decisions. Finally, appropriate policy measures, including price stabilization mechanisms and risk management tools, are necessary to protect farmers from market uncertainties and ensure sustainable income generation.


6. LIMITATIONS


The study is confined to a specific geographical area of Senapati district with a limited sample size (n = 80), which may restrict the generalizability of the findings. The analysis is based on cross-sectional data for the period 2022–23 and relies on farmers’ perceptions, which may be subject to recall bias. Furthermore, the use of ranking and index-based approaches captures the relative severity of constraints but does not quantify their direct economic impact. Future research could extend this analysis by incorporating larger and more diverse samples across regions, along with longitudinal data to capture temporal variations in constraints. Integrating econometric approaches to quantify the impact of identified constraints on productivity and income would provide deeper policy insights, while value chain and market integration analyses could further strengthen understanding of structural bottlenecks in off-season vegetable cultivation.
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