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Abstract:
Growing concerns over soil degradation and environmental damage have led to increased interest in eco-friendly farming across the world. In India too, schemes like PKVY and PM-PRANAM have encouraged sustainable agriculture. However, in districts like Satna, Madhya Pradesh, many farmers still find it difficult to adopt these practices. This study was carried out in the blocks of Maihar, Sohawal, and Amarpatan, where 240 vegetable farmers were surveyed through random sampling. Information was collected using a structured interview format. To understand the barriers, constraints were grouped into five categories: general, input-related, technical, financial, and marketing. Each farmer rated these constraints on a scale of severity. The results showed that low yield from organic farming (70%), high input costs (60.42%), limited technical knowledge (58.75%), poor government support (52.5%), and lack of online market access (73.75%) were the most common problems. These outcomes highlight that farmers face several overlapping challenges, and practical solutions like on-ground training, timely credit, and better marketing systems are needed to support the shift to eco-friendly farming.
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01. Introduction:
The growing concern over environmental degradation and declining soil health has accelerated the global push toward sustainable and eco-friendly agricultural practices (De Corato et al., 2024). According to the Food and Agriculture Organization (FAO, 2023), over 33% of the world's soil is moderately to highly degraded due to erosion, nutrient depletion, acidification, salinization, and pollution. In India, excessive use of chemical fertilizers and pesticides has adversely impacted soil fertility and biodiversity, especially in intensively cultivated regions such as Madhya Pradesh (Shukla et al., 2022). Recognizing the environmental and health hazards of conventional farming, there is a renewed emphasis on the adoption of eco-friendly practices like organic farming, vermicomposting, bio-pesticides, green manuring, and integrated nutrient management (Gamage et al., 2023)
Despite national efforts such as the Paramparagat Krishi Vikas Yojana (PKVY) and the recent PM-PRANAM scheme (2023) aimed at promoting alternative nutrient sources, the pace of adoption among small and marginal farmers remains slow. Madhya Pradesh, although the largest organic farming state in terms of certified area (more than 4.7 million hectares as per APEDA, 2024), still faces several challenges at the grassroots level. Satna district, a major vegetable-growing belt, offers a relevant context for examining these issues due to its mixed farming systems and high dependence on natural resources. 
Previous research (Neha et al., 2016; Rajasree et al., 2017) indicates that adoption of eco-friendly technologies is influenced by various constraints such as lack of knowledge, poor access to inputs, inadequate financial support, and weak market linkages. Therefore, understanding the specific constraints perceived by vegetable growers in Satna is critical for designing targeted extension interventions and policy measures that can enhance the adoption of sustainable practices. Kalita et al. (2019)  reported that farmers’ top constraint was inadequate training facilities (Rank I, mean = 1.98), followed by lack of organized markets, limited extension contact, insufficient government support, poor scientific knowledge, scarcity of relevant literature, and insect–pest and disease attacks (Ranks II–VII). Similarly, Konsam and Sakthivel (2020) observed that limited access to recommended practices, unavailability of inputs, and weak extension support impeded the adoption of paddy cultivation technologies in Manipur.
Despite several government initiatives, the adoption of eco-friendly practices among farmers in Satna, Madhya Pradesh, remains limited. Field data reveal that the low production of organic produce (70%), lack of exposure to successful eco-friendly farms (43.75%), and inadequate rainfall (38.75%) are major general constraints (Table 1). Input-wise, the high cost of improved varieties (60.42%) and non-availability of bio-pesticides (55%) were key issues (Table 2). Technically, farmers face a lack of conceptual knowledge (58.75%) and absence of practice guidelines for vegetables (55%) (Table 3). Financially, lack of government support (52.5%) and credit access (47.5%) emerged as leading constraints (Table 4). Marketing-wise, lack of e-marketing facilities (73.75%) and distance from market towns (60%) posed significant hurdles (Table 5).
02. Objectives of the Study:
· To find out constraints perceived vegetable growers in adoption of eco-friendly management practices the eco-friendly practices.
03. Material and Methods.
The study was conducted in Maihar, Sohawal, and Amarpatan blocks of Satna district, Madhya Pradesh, where vegetable cultivation serves as a primary livelihood activity. From each block, four villages were purposively selected based on the intensity of vegetable farming and ease of accessibility, resulting in a total of twelve villages for the study. With assistance from the Rural Horticulture Extension Officer (RHEO) and Agricultural Extension Officer (AEO), a list of farmers cultivating vegetables continuously for at least the past three years was prepared. Using simple random sampling, 20 farmers were selected from each village, giving a total sample size of 240 respondents. Data were collected through personal interviews using a structured and pre-tested interview schedule. Interviews were conducted at farmers’ homes, fields, or common village gathering areas, depending on the respondents' convenience. The objective of the study was to identify and analyze constraints perceived by vegetable growers in adopting eco-friendly management practices. The constraints were classified into five major categories: General Constraints, Input Constraints,Technical Constraints, Financial Constraints and Marketing Constraints. For each category, 5 to 6 representative statements were developed based on literature review and expert consultation. Respondents were asked to indicate their level of agreement with each constraint using a three-point scale: Severe Moderately severe Not severe.
Based on the responses, a mean score for each constraint was calculated. The constraints were then ranked from highest to lowest mean score, reflecting the degree of severity as perceived by the respondents.
Frequency 
It was calculated to find out the number of respondents in a particular cell.
Percentage
The percentage values were determined to facilitate straightforward comparisons. This was done by dividing the frequency of a specific category by the total number of respondents and then multiplying the result by 100.
P= (n/N) ×100
Where, 
n = Frequency of a particular cell.
N = Total number of respondents in that particular cell.
P = Percentage
Frequency and percentage were used to assess the distribution pattern of respondents for each specified variable. Simple comparisons were then made based on these values.
Mean score
It was obtained by total score of each statement divided by total number of respondents.

Where,  
     = 	 Mean score.
Xi   =   Score given by ith respondents.
N     = Number of respondents.
04. Results and Discussion:
Table 1. General constraints
	S. No.
	General constraints
	Severe
	Moderately severe
	Not severe
	Mean Score
	Rank

	1
	High investment required for eco-friendly cultivation
	49
(20.42)
	97
(40.42)
	94
(39.17)
	0.81
	VII

	2
	Low production of organic produce
	168
(70.00)
	57
(23.75)
	15
(6.25)
	1.64
	I

	3
	Small and scattered land holding
	68
(28.33)
	131
(54.58)
	41
(17.08)
	1.11
	IV

	4
	Lack of adequate rainfall
	93
(38.75)
	108
(45.00)
	39
(16.25)
	1.23
	III

	5
	Lack of storage facility
	30
(12.50)
	162
(67.50)
	48
(20.00)
	0.83
	VI

	6
	Unavailability of labour
	48
(20.00)
	141
(58.75)
	51
(21.25)
	0.99
	V

	7
	Less exposure visits to the successful eco-friendly sites
	105
(43.75)
	108
(45.00)
	27
(11.25)
	1.33
	II


The Table 1 and Fig 1 presented general constraints about eco-friendly management practice, the most constraint faced by the respondents, Low production of organic produce (Rank I) followed by Less exposure visits to the successful eco- friendly sites (Rank II), Lack of adequate rainfall (Rank III), Small and scattered land holding (Rank IV), Unavailability of labour (Rank V), Lack of storage facility (Rank VI) and High investment required for eco-friendly cultivation (Rank VII).
The finding highlights several key constraints faced by respondents in adopting eco-friendly management practices. The primary challenge is the low production of organic produce, followed by limited exposure to successful eco-friendly sites, which hinders knowledge sharing and practical learning. Other significant barriers include inadequate rainfall, small and fragmented landholdings, and a lack of labor, which makes it difficult to implement sustainable practices effectively. Additionally, the absence of proper storage facilities and the high investment required for eco-friendly cultivation further complicate the adoption of such practices, particularly for resource-constrained farmers. These constraints point to the need for improved infrastructure, better access to resources, and supportive policies to encourage the widespread adoption of eco-friendly farming.
Table 2. Input Constraints
	S. No.
	Input Constraints
	Severe
	Moderately severe
	Not severe
	Mean Score
	Rank

	1
	Less availability of organic manures
	84
(35.00)
	142
(59.17)
	14
(5.83)
	1.29
	IV

	2
	Difficulty in handling the organic manures
	38
(15.83)
	156
(65.00)
	46
(19.17)
	0.97
	VI

	3
	Non availability of green manuring   crops
	102
(42.50)
	122
(50.83)
	16
(6.67)
	1.36
	III

	4
	Lack of availability of good quality seeds
	77
(32.08)
	122
(50.83)
	41
(17.08)
	1.15
	V

	5
	High cost for improved varieties
	145
(60.42)
	82
(34.17)
	12
(5.00)
	1.64
	I

	6
	Non availability of bio-pesticides
	132
(55.00))
	84
(35.00)
	24
(10.00)
	1.45
	II


The Table- 2 and Fig-2 presented High cost for improved varieties (Rank I) is the most constraint in term of input constraints followed by Non availability of bio-pesticides (Rank II), Non availability of green manuring crops (Rank III), Less availability of organic manures (Rank IV), Lack of availability of good quality seeds (Rank V) and Difficulty in handling the organic manures (Rank VI).
The data reveals that the most significant constraints in adopting improved agricultural practices are the high cost of improved crop varieties, followed by the non-availability of bio-pesticides and green manuring crops. Farmers also face challenges due to limited access to organic manures and good quality seeds, which are essential for sustainable farming. Additionally, the physical difficulty in handling organic manures, which are bulkier and more labor-intensive than synthetic fertilizers, further hinders adoption. These constraints reflect financial, logistical, and infrastructural barriers that prevent farmers, especially smallholders, from fully transitioning to more sustainable and organic farming methods.
Table-3. Technical constraints
	S. No.
	Technical constraints
	Severe
	Moderate severe
	Not severe
	Mean Score
	Rank

	1
	Lack of conceptual knowledge about eco-friendly practices and technology.
	141
(58.75)
	68
(28.33)
	42
(17.5)
	1.46
	II

	2
	Lack of knowledge regarding bio-fertilizer.
	92
(38.33)
	131
(54.58)
	21
(8.75)
	1.31
	IV

	3
	Lack of skill about preparation of vermicompost.
	72
(30.00)
	118
(49.17)
	87
(36.3)
	1.09
	VII

	4
	Non-availability of package of practices about eco-friendly technologies in vegetables.
	132
(55.00)
	92
(38.33)
	21
(8.75)
	1.48
	I

	5
	Difficult to get timely information from extension officials. 
	60
(25.00)
	156
(65.00)
	24
(10.00)
	1.15
	VI

	6
	Lack of knowledge on usage of ICT tools.
	125
(52.08)
	79
(32.92)
	78
(32.500
	1.37
	III

	7
	Lack of trainings to farmers on uses of eco-friendly practices.
	91
(37.92)
	114
(47.50)
	30
(12.50)
	1.23
	V


The Table-3 and Fig.-3 presented technical constraints; the most people faced non-availability of package of practices about eco-friendly technologies in vegetables. (Rank I) followed by Lack of conceptual knowledge about eco- friendly practices and technology. (Rank II), Lack of knowledge on usage of ICT tools. (Rank III), Lack of knowledge regarding bio-fertilizer. (Rank IV), Lack of trainings to farmers on uses of eco-friendly practices. (Rank V), Difficult to get timely information from extension officials. (Rank VI) and Lack of skill about preparation of vermi compost. (Rank VII).
The findings identify key technical constraints hindering farmers' adoption of eco-friendly technologies in vegetable cultivation. The main issue is the absence of a comprehensive package of practices, leaving farmers without necessary guidelines. Additionally, limited knowledge of eco-friendly practices, ICT tools, and bio-fertilizers, along with inadequate training, highlight the need for targeted educational programs. Effective communication from extension services and practical training in skills like vermi compost preparation are also crucial. Addressing these constraints through better education and support can help farmers adopt sustainable practices and improve productivity.
Table 4. Financial Constraints
	S. No.
	Financial Constraints
	Severe
	Moderately severe
	Not severe
	Mean Score
	Rank

	1
	Non-availability of timely agricultural credit
	55
(22.92)
	151
(62.92)
	34
(14.17)
	1.09
	IV

	2
	Lack of government support and incentives for eco-friendly practices
	126
(52.50)
	87
(36.25)
	27
(11.25)
	1.41
	I

	3
	Low support by financial institutions
	102
(42.50)
	88
(36.67)
	50
(20.83)
	1.22
	III

	4
	Lack of credit facilities for eco-friendly cultivation
	114
(47.500
	96
(40.00)
	30
(12.50)
	1.35
	II


[bookmark: _Hlk182745740]The Table-4 and Fig-4 shown than in financial constraints the most constraint faced by the respondents Lack of government support and incentives for eco-friendly practices (Rank I) followed by Lack of credit facilities for eco-friendly cultivation (Rank II), Low support by financial institutions (Rank III) and Non-availability of timely agricultural credit (Rank IV).
The findings highlight that the lack of government support and incentives is the most critical financial constraint for eco-friendly farming. Without sufficient financial backing, farmers are hesitant to adopt sustainable practices due to high upfront costs and financial risks. The lack of specialized credit facilities and low support from financial institutions further hinder adoption, signalling a need for targeted financial products for eco-friendly agriculture. Although the non-availability of timely agricultural credit ranked lowest, it still poses a challenge. Overall, the results emphasize the need for government incentives, specialized loans, and enhanced financial support to help farmers adopt and sustain eco-friendly farming practices
Table-5. Marketing Constraints
	S. No.
	Marketing Constraints 
	Severe
	Moderately severe
	Not severe
	Mean Score
	Rank

	1
	Lack of marketing facility to sell their products.
	51
(21.25)
	135
(56.25)
	54
(22.50)
	0.99
	V

	2
	Farm located far away from town; it may cause difficult to farmers to a marketing
	144
(60.00)
	61
(25.42)
	84
(35.00)
	1.45
	II

	3
	Lack of e-marketing facilities 
	177
(73.75)
	51
(21.25)
	12
(5.00)
	1.69
	I

	4
	Lack of skills and knowledge on online marketing
	110
(45.83)
	81
(33.75)
	24
(10.00)
	1.25
	III

	5
	High transportation cost
	73
(30.42)
	128
(53.33)
	39
(16.30)
	1.14
	IV


The Table-5 and Fig-5 shown that while in market constraints the most constraint is the Lack of e-marketing facilities (Rank I) followed by Farm located far away from town; it may cause difficult to farmers to a marketing (Rank II), Lack of skills and knowledge on online marketing (Rank III), High transportation cost (Rank IV) and Lack of marketing facility to sell their products. (Rank V).
The findings highlight key marketing constraints that impede farmers from effectively selling their products, primarily the lack of e-marketing facilities, which restricts access to both traditional and digital markets. Additionally, the remote location of many farms complicates market access and increases transportation costs. The need for educational initiatives to improve farmers' skills in online marketing is evident, as is the financial strain from high transportation costs, which can hurt profit margins. These results emphasize the urgent need for targeted interventions to enhance e-marketing access, provide digital training, and improve transportation and local marketing facilities, ultimately supporting farmers in reaching consumers and enhancing their market viability.
Conclusion:
The study clearly highlights that vegetable growers in Satna, Madhya Pradesh face multiple and interlinked constraints in adopting eco-friendly farming practices. Low productivity in organic farming, high input costs, lack of technical knowledge, insufficient financial support, and weak marketing infrastructure are the major barriers. These challenges not only limit adoption but also reduce the confidence of farmers in sustainable alternatives. To promote eco-friendly agriculture, there is an urgent need for integrated efforts involving awareness creation, training programs, timely input availability, financial incentives, and robust market linkages. Addressing these constraints holistically will be crucial for ensuring environmental sustainability and improving the livelihoods of vegetable growers in the region.
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Fig 1 Distribution of general constraints faced by the respondents.
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Fig- 2 Distribution of Input constraints faced by the respondents.

Fig-3 Distribution of Technical Constraints faced by the respondents.

Fig-4 Distribution of financial constraints faced by the respondents.
[bookmark: _Hlk182745967]Fig- 5 Distribution of marketing constraints faced by the respondents. 
Mean score	
High investment required for eco-friendly cultivation	Low production of organic produce	Small and scattered land holding	Lack of adequate rainfall	Lack of storage facility	Unavailability of labour	Less exposure visits to the successful eco- friendly sites	0.81	1.64	1.1100000000000001	1.23	0.83	0.99	1.33	
Mean score	
Less availability of organic manures	Difficulty in handling the organic manures	Non availability of green manuring crops	Lack of availability of good quality seeds	High cost for improved varieties	Non availability of bio-pesticides	1.29	0.97	1.36	1.1499999999999999	1.64	1.45	

Lack of conceptual knowledge about eco- friendly practices and technology.	Lack of knowledge regarding bio-fertilizer.	Lack of skill about preparation of  vermi compost.	Non-availability of package of practices about eco-friendly technologies in vegetables.	Difficult to get timely information from extension officials.	Lack of knowledge on usage of ICT tools.	Lack of trainings to farmers on uses of eco-friendly practices.	1.46	1.31	1.0900000000000001	1.48	1.1499999999999999	1.37	1.23	
Mean score	
Non-availability of timely agricultural credit	Lack of government support and incentives for eco-friendly practices	Low support by financial institutions	Lack of credit facilities for eco-friendly cultivation	1.0900000000000001	1.41	1.22	1.35	


Lack of marketing facility to sell their products.	Farm located far away from town; it may cause difficult to farmers to a marketing	Lack of e-marketing facilities	Lack of skills and knowledge on online marketing	High transportation cost	0.99	1.45	1.69	1.25	1.1399999999999999	



