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ABSTRACT 

	Agriculture plays a crucial role in India’s economy, providing a livelihood for over 54.60 per cent of the rural population. The Northern Karnatak faces major challenges due to irrigation induced problematic soils, as worsened by upper krishna project. The present examines the constraints faced by the farmers in the adoption of soil reclamation technology in the upper krishna command area of Karnataka. Multi-stage purposive random sampling technique was employed for the selection of the sample respondents with sample size of 240 among these 180 farmers have degraded lands who faced constraints in adoption of reclamation technology. To study constraints, Rank Based Quotient (RBQ) method was employed results of the same revealed that in economic constraints cost-intensive reclamation technology was the most critical issue, with the highest RBQ mean score of 75.46 and it ranked first and least mean score of 27.57 for non-availability of assured markets for agricultural produce with ranked sixth. While in case of technological constraints transfer of half-backed technology was ranked first as the most severe constraint with mean score of 78.42 and lack of knowledge about water management rank least with mean score of 63.22.



Keywords: Reclamation, Technology, Constraints, Rank, Adoption

1. INTRODUCTION 
	Land is one of the most important natural resources for agriculture, supporting biodiversity, regulating water cycles, and playing a key role in carbon sequestration (Paulraj and Muraligopal, 2013). In a country like India-where more than half the population relies on agriculture for their livelihood, with an average size of operational holdings of 1.08 ha and the sector remains a major contributor to GDP - the health and productivity of land are critical for sustaining economic growth and ensuring food security (Raju et al., 2022). 
	As India supports 18 per cent of the world human population, 15 per cent of the global livestock population, but endowed with only 2.4 per cent of world land area (Bhattacharyya et al., 2015; Kale, 2012) and 4 per cent of water resources. Moreover, the average size of land holdings in agriculture declined from 2.30 to 1.08 ha during 1970–2020 due to increasing population pressure (Mythili and Goedecke, 2016).
[bookmark: _Hlk200067520]	India's food production surged from 51 million tonnes in the 1950s to over 332.22 million tonnes in the 2023-24. However, this remarkable agricultural growth has come with the consequence of declining soil quality and increased risk of soil degradation (Sharma, 2021). The introduction of high yielding varieties (HYV) in the mid-1960s, the phenomenon known as the "Green Revolution", has had a dramatic impact on food production in many developing countries (Singh, 2000). The HYV of rice and wheat has a greater water requirement, which has resulted in more irrigation water being used. Numerous land degradation processes, such as waterlogging and irrigation-induced soil salinity have been observed around the world, particularly in arid and semi-arid regions (Singh et al., 2012), in the absence of adequate drainage and other management practices, endangering soil fertility and, consequently, food security.
	Since independence, the development of irrigation has been a primary focus in Indian agriculture to boost production. Concerted efforts have significantly expanded irrigated areas, growing from 20.85 million hectares in 1950-51 to 77.92 million hectares in 2021-22. During this period, the Indian government invested approximately Rs 61,000 crores in various major and medium irrigation projects across different plan periods. Currently, India holds the distinction of having the highest irrigated area in the world. The quick expansion of irrigation, especially from canal systems, has caused unforeseen effects like waterlogging and salinization of soil, most notably in arid and semi-arid areas. Such types of land degradation from irrigation pose risks to soils health, lower agricultural output, and require immediate concern to enhance water management and drainage facilities.
		Waterlogging and soil salinity significantly reduce the area effectively available for cultivation, resulting in sharp declines in crop productivity and increased input costs for farmers. These issues are particularly prevalent in India's irrigated command areas, where an estimated 2.5 to 3 million hectares are affected. Moreover, this issue is increasingly affecting canal-irrigated regions, leading to significant hydrological imbalances. A major cause lies in inefficient water management practices within large-scale canal irrigation systems. Key contributing factors include water seepage from unlined canals, lack of natural drainage infrastructure, excessive percolation from irrigated fields, and the underutilization of saline groundwater resources (Singh et al., 2012). In some states, between 10–20 per cent of land under canal irrigation has experienced declining yields due to the accumulation of salts in the soil. Soil alkalinity is a major global soil degradation issue that adversely affects agricultural sustainability. Worldwide, approximately 1.5 billion hectares of land are impacted by salinity (Yuan et al., 2010).
2.methodology 
2.1 Study area:
	Among these irrigation projects of Karnataka, the Upper Krishna Project (UKP) command area was purposively selected based on the second largest area under problematic soils. A multi-stage purposive cum random sampling technique was adopted to select the sample respondents in the command based on the largest area affected under waterlogging and soil salinity so that the sample selected is a representation of the entire affected area in the command. 
2.2 Sampling procedure 
	The present is exclusively based on the primary data collected from the respondents by personal interview method using pre-tested schedule during 2024-25. Multi-stage purposive random sampling technique was employed for the selection of the sample respondents. The Upper Krishna Project has 5 canals namely, NLBC, Shapur Branch Canal, Mudbal Branch Canal, Indi Branch Canal and Jewargi Branch Canal in present study namely 4 canals namely NLBC, Shapur Branch Canal, Indi Branch Canal and Almatti left Branch Canal & Mulwad LIS were selected based on the area degraded from each canal 60 famers were selected so that the total sample size was 240. In 240 sample farmers 60 each sample respondents from normal soils, severely affected soils, moderately affected soils & waterlogged soil farmers were selected. In present study expect normal soil remaining 180 farmers were selected to study the constraints in the adoption of soil reclamation technologies. 
2.3 Analytical tool
2.3.1 Rank Based Quotient (RBQ) 
The data on constraints was collected using pretested interview schedule. The respondents were requested to enlist the perceived constraints and rank them based on the degree of magnitude, urgency and importance.  The ranked constraints were quantified by Rank Based Quotient (RBQ) technique developed by Sabarathnam and Vennila (1996) for understanding the severity

Where, i  = ith rank
	Fi = Number of respondents giving the particular point at ith rank
	N = Total number of respondents
	n = Number of ranked items
The appropriate rank was given based on the RBQ value

3. results and discussion
3.1 Economics constraints perceived by sample farmers in the study area
The economic constraints encountered by farmers in adopting soil reclamation practices were analyzed using the Rank-Based Quotient (RBQ) method, and the results are summarized in Table 1 and same as been presented in fig 1.
[bookmark: _Hlk205368867]Table 1: Economic constraints faced by the farmers in the adoption of problematic soil reclamation practices
	S. N
	Economic constraints
	Mean score
	Rank

	1
	Cost intensive reclamation technology
	75.46
	I

	2
	High cost and non-availability of organic matter
	61.11
	V

	3
	High cost of inputs
	69.44
	IV

	4
	Poor financial position
	75.00
	II

	5
	High cost for ponds constructions
	72.69
	III

	6
	Non-availability of assured market for agriculture produces
	57.87
	VI


From table 1 it revealed that among the listed constraints, cost-intensive reclamation technology was perceived as the most critical issue, receiving the highest RBQ mean score of 75.46 and ranked first. This indicates that the high initial investment required for adopting such technologies acts as a major barrier for most farmers. Poor financial position was identified as the second most pressing constraint (RBQ = 75.00), highlighting the limited financial capacity and access to credit among small and marginal farmers. The high cost for pond construction (RBQ = 72.69) and high cost of inputs (RBQ = 69.44) were ranked third and fourth respectively, suggesting that the overall expenses related to infrastructure and input supply significantly impact adoption decisions. On the other hand, high cost and non-availability of organic matter (RBQ = 61.11) and non-availability of assured markets for agricultural produce (RBQ = 57.87) were ranked fifth and sixth, indicating relatively lower concern, though still important. Overall, these findings suggest that reducing the financial burden through subsidies, affordable input supply, and accessible credit systems is essential to improve the adoption of soil reclamation technologies in problematic areas. The results are in line with Kalariya et al, 2024; Yarazari, 2022; Ingale et al., 2017 who revealed that economic constraints like high initial cost for undertaking recommended salinity management practices significantly hinder the adoption of practices by famers.

Fig 1: Economic constraints faced by the farmers in the adoption of soil reclamation practices
3.2 Technological constraints perceived by sample farmers in the study area
[bookmark: _Hlk205368893]The analysis of technological constraints, as perceived by farmers, was conducted using the Rank-Based Quotient (RBQ) method. The results (presented in Table 2 and fig 2) highlight several knowledge and technology transfer gaps that hinder the adoption of soil reclamation practices. 
Table 2: Technological constraints faced by the sample farmers in the adoption of soil reclamation practices
	S. N
	Technological constraints
	Mean score
	Rank

	1
	Transfer of half-backed technology
	78.42
	I

	2
	Lack of knowledge about irrigation and drainage management practices
	76.38
	II

	3
	Lack of knowledge about agronomic practices for problematic soil reclamation
	74.25
	III

	4
	Lack of training about reclamation of problematic soils
	71.80
	IV

	5
	Lack of knowledge about salt tolerant/resistant crops/varieties etc
	68.10
	V

	6
	Lack of knowledge about alternate land use system, scraping, leaching etc
	65.75
	VI

	7
	Lack of knowledge about proper water management
	63.22
	VII


From the table of technological constraints, it revealed that the transfer of half-backed technology was ranked as the most severe constraint (RBQ = 78.42, Rank I), indicating that farmers often receive incomplete or untested solutions that fail under field conditions. This is closely followed by the lack of knowledge about irrigation and drainage management practices with Rank-Based Quotient mean score of 76.38 which rank II in the technological constraints which emphasizing a major deficiency in water handling know-how, which is critical for managing saline or waterlogged soils. The lack of knowledge about agronomic practices specific to problematic soils was also ranked highly (RBQ = 74.25, Rank III), suggesting that technical support for crop and soil management is insufficient. Furthermore, the lack of training on soil reclamation methods (RBQ = 71.80) and poor awareness about salt-tolerant crop varieties (RBQ = 68.10) limit farmers' ability to implement long-term solutions. Constraints like inadequate understanding of alternate land use systems (RBQ = 65.75) and proper water management (RBQ = 63.22) were ranked lower but still notable. These findings underscore the need for a comprehensive, farmer-centric extension approach that delivers practical, field-tested, and region-specific knowledge through sustained training, demonstrations, and follow-up support. The present findings of the technological constraints are in line with the study of Kalariya, 2024who conducted a study in the Narmada canal project which revealed that the lack of knowledge about drainage & irrigation management practices and lack of knowledge about the agronomic practices for reclamation were the major constraints faced by sample respondents in Bhal region of Gujarat.

fig 2: Technological constraints faced by the sample farmers in the adoption of soil reclamation practices

4. Conclusion
The study found that adoption of problematic soil reclamation technologies within the research area is greatly hampered by a mix of economic and technological limitations. Economically, high cost of reclamation technology, weak financial strength, high infrastructure costs such as ponds construction, and high input costs are significant barriers, especially for small and marginal farmers. Technologically, the diffusion of unfinished or untested solutions, along with insufficient knowledge on irrigation, drainage, agronomic practices, and salt‐tolerant crop varieties, further restricts adoption. These obstacles are highly interconnected—financial constraints limit access to enhanced technologies, whereas a lack of technical know‐how impedes the proper use of available resources.
These challenges require an integrated strategy involving financial support mechanisms like subsidies, cheap credit, and supply of inputs with farmer‐oriented extension services. Participatory technology development, demonstration in the region, and long‐term training programs need to be accorded high priority so that solutions are not only technically feasible but also economically acceptable. Institutional linkages between research, extension, and farmers will be important in order to facilitate broader dissemination and sustained adoption of reclamation procedures in challenging soils.
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Economic constraints with mean score

Mean score	Cost intensive reclammation technology	High cost and non-availability of organic matter	High cost of inputs	Poor financial position	High cost for ponds constructions	Non-availability of assured market for agriculture produces	75.459999999999994	61.11	69.44	75	72.69	57.87	Rank	Cost intensive reclammation technology	High cost and non-availability of organic matter	High cost of inputs	Poor financial position	High cost for ponds constructions	Non-availability of assured market for agriculture produces	0	0	0	0	0	0	



Technological constraints with mean score

Mean score	Transfer of half-backed technology	Lack of knowledge about irrigation and drainage management practices	Lack of knowledge about agronomic practices for problematic soil reclamation	Lack of training about reclamation of problematic soils	Lack of knowledge about salt tolerant/resistant crops/varieties etc	Lack of knowledge about alternate land use system, scraping, leaching etc	Lack of knowledge about proper water management	78.42	76.38	74.25	71.8	68.099999999999994	65.75	63.22	Rank	Transfer of half-backed technology	Lack of knowledge about irrigation and drainage management practices	Lack of knowledge about agronomic practices for problematic soil reclamation	Lack of training about reclamation of problematic soils	Lack of knowledge about salt tolerant/resistant crops/varieties etc	Lack of knowledge about alternate land use system, scraping, leaching etc	Lack of knowledge about proper water management	0	0	0	0	0	0	0	



