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ABSTRACT
	Aim: The present study was conducted to analyse the adoption behavior of ELS cotton cultivation practices and to identify the factors influencing the adoption behavior of ELS cotton cultivation among the farmers.
Place and Duration of Study: The study was conducted during 2022 in Chamarajanagar district of Karnataka, one of the important regions cultivating Extra Long Staple (ELS) cotton.
Methodology: A total of 200 respondents were selected for the study using the Simple Random Sampling technique to ensure adequate representation of the farming population. To assess adoption behaviour, eleven key recommended practices related to ELS cotton cultivation were selected. Each respondent was presented with these practices individually and asked to indicate their level of adoption.
Results: High adoption was observed in land preparation (summer ploughing and harrowing), seed rate and depth management, hand weeding, crop rotation, and chemical control based on ETL. Harvesting related practices such as frequent picking, selecting well burst bolls, and shade drying were also widely followed. Many recommended practices were adopted by ELS cotton farmers, though several were implemented with practical modifications to suit field realities, labour constraints, and resource availability. Key adjustments were observed in spacing, organic manure use, NPK top dressing, refuge crop planting, ridges & furrow planting, and morning harvesting. In contrast, practices that required higher technical skill, greater cost, or specialized knowledge showed poor adoption. These included micronutrient and foliar nutrition, growth regulators, terminal growth arresting, seed treatment, trap cropping, bio-control agents, pheromone traps, and irrigation at critical stages.
Conclusion: Overall, practices that were simple, low cost and clearly linked to immediate price benefits had high adoption, whereas those requiring additional labour, time, infrastructure, or specialized knowledge had lower adoption among farmers.
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1. INTRODUCTION
Cotton often referred to as “white gold” is one of the most significant fibres and cash crops, playing a crucial role in both the industrial and agricultural economies of India and the world, providing direct and indirect employment to an estimated 60 million individuals engaged in cultivation, processing, textile manufacturing, and allied sectors (Jabran et al., 2019), (Umamaheswari et al., 2022). The cotton production supports more than 95 million people worldwide, including farmers, ginners, spinners, weavers, and exporters (Blaise and Kranthi, 2019). The global cotton production reached 25.63 million tonnes in 2024 as the cultivated area expanded from 12.57 million hectares to 31 million hectares between 1990 and 2024. India, China, the United States of America, and Brazil are the four major cotton-producing countries, accounting for nearly 75 percent of the world’s cotton production (OECD, 2025). Cotton plays a crucial role in the Indian economy. India led the world in cotton production during the 2019-20 period, yielding 29 million bales (Dewan, 2019).  Despite the introduction of Bt hybrids and increased use of production inputs, recent trends indicate a slowdown in yield improvement, attributed to escalating challenges such as increased incidence of pests and diseases, soil salinity and degradation, the emergence of pest and herbicide resistance, and the growing impacts of climate variability and change (Reddy & Prasad, 2025), (Mollaee et al., 2019). It serves as the main raw material for the extensive domestic textile sector and significantly contributes to the nation's foreign exchange revenues. (Deepika, 2019). 

Among the various cotton types, Extra Long Staple (ELS) cotton holds a prestigious position due to its superior fibre qualities such as exceptional staple length, tensile strength, lustre, and uniformity making it indispensable for high value textile products such as premium fabrics and luxury apparel (Prasad et al., 2025). The definition of ELS cotton is not globally standardised, and each producing and consuming country has its own standards to define ELS cotton.  The industry standard for the minimum length of ELS fibres is set at 34.925 mm, which is considerably longer than that of conventional cotton varieties, such as upland cotton, which typically have an average staple length of 26-27 mm. (Sarada, 2013). In India, as per the ICAR-CIRCOT, Mumbai classification, staple length of more than 32.5 mm is considered as ELS cotton (Sankaranarayanan et al., 2020). ELS cotton is distinguished not only by its fibre length but also by its exceptional strength and enhanced uniformity. 

Despite its industrial importance, India faces a shortage of long staple cotton and continues to rely heavily on imports to meet its demand. Variability in fibre quality, increasing production costs, and limited mechanization hinder the country’s ability to compete successfully in high value global markets (Singh, 2020). Although research institutions are actively engaged in developing improved hybrid ELS varieties with better fibre properties and pest resistance, on-ground adoption remains limited. Challenges such as longer crop duration, relatively lower yields, greater pest susceptibility, and higher input costs have restricted large scale cultivation of ELS cotton compared to commercial Bt cotton hybrids. 

The actual level of adoption depends heavily on farmers’ socio economic background, perceptions, resource availability, and access to technology and institutional support. Understanding farmers’ adoption behaviour becomes crucial, as improved adoption can directly influence fibre quality, productivity, profitability, and the potential to reduce dependency on costly imports from other countries. 

Against this backdrop, it becomes essential to understand not only the agronomic and technological dimensions of ELS cotton cultivation but also the socio economic and behavioural factors that shape farmers’ decisions to adopt this specialised crop. Adoption of ELS cotton is deeply influenced by farmers’ demographic profile, resource endowments, risk orientation, access to extension services, market incentives, and perceptions of comparative advantage over other varieties. A comprehensive assessment of these factors is crucial for designing effective interventions that can bridge the gap between technological potential and actual field level adoption. Therefore, the present study aims to systematically analyse the socio-economic characteristics and adoption behaviour of ELS cotton growers. 

2. METHODOLOGY
The study was conducted in Chamarajanagar district of Karnataka, one of the important regions cultivating Extra Long Staple (ELS) cotton. Chamarajanagar district, located in the Southern Dry Zone of Karnataka, receives an average annual rainfall of about 730 mm. The district exhibits considerable soil heterogeneity, with red loam, red sandy loam, and medium black soils being the dominant soil types. Agro ecologically, the region is characterized by semi-arid, predominantly rain dependent flat terrains along with forested hill ranges. Agricultural production is largely rainfed, accounting for nearly 65 per cent of the cultivated area, while the remaining 35 per cent is supported by irrigation. Among the major crops cultivated in the district, cotton occupies a significant area of approximately 10,091 hectares, highlighting its importance in the local farming system. (KVK chamarajanagar, 2025)
A total of 200 respondents were selected for the study using the Simple Random Sampling technique to ensure adequate representation of the farming population. A comprehensive and well-structured interview schedule was developed in alignment with the scope and objectives of the study. The schedule was prepared after an extensive review of relevant literature and consultations with cotton scientists and subject matter specialists to ensure content validity. To assess the clarity, relevance, and reliability of the schedule, a pilot survey was administered in a non-sampling area. Based on the insights gained from the pilot test, suitable modifications were incorporated, resulting in the final version of the interview schedule. The primary data were collected through personal interviews, enabling accurate responses and facilitating rapport with the farmers.
The concept of adoption in this study is grounded in the definition provided by Rogers and Shoemaker (1971), who describe adoption as an individual’s decision to fully utilize an innovation as the most beneficial course of action. In the present context, adoption refers to the extent to which ELS cotton growers implemented the recommended cultivation practices.
To assess adoption behaviour, eleven broad recommended practices which consists of 47 sub practices related to cotton cultivation in ELS cotton were selected. Each respondent was presented with these practices individually and asked to indicate their level of adoption. A three-point adoption scale was employed to quantify responses Adopted – Score of 3, Adopted with slight modification – Score of 2 and Not adopted – Score of 1. This scoring system enabled the classification and comparison of farmers based on their adoption levels and facilitated further analysis. Percentage analysis was carried out using MS Excel to classify and interpret the levels of adoption behaviour among ELS cotton growers. Further, correlation and regression analyses were performed with the help of the SPSS software package to examine the relationships between socio-economic characteristics and the adoption behaviour of ELS cotton farmers, as well as to assess the extent of their influence.
3. RESULTS AND DISCUSSION 
In any extension research, assessing the socio-economic profile of respondents is essential to understand their background, capacity, and behavioural tendencies influencing technological adoption. Accordingly, the personal and socio economic characteristics of the ELS cotton farmers were collected, analysed, and the results are presented in Table 1.

Table 1. 	Socio-Economic Characteristics of ELS Cotton growers (n=200)

	S. No.
	Profile of respondents
	Category
	Total (n=200)

	
	
	
	No
	%

	1. 
	Age
	Young (Upto 35 years)
	42
	21.00

	
	
	Middle (36-50 years)
	60
	30.00

	
	
	Old (More than 50 years)
	98
	49.00

	2. 
	Educational Status
	Illiterate
	20
	10.00

	
	
	Functionally literate
	13
	6.50

	
	
	Primary education
	40
	20.00

	
	
	Middle school education
	59
	29.50

	
	
	Secondary school education
	59
	29.50

	
	
	Diploma
	1
	0.50

	
	
	Graduate
	8
	4.00

	3.
	Occupational Status
	Farming and service
	29
	14.50

	
	
	Farming and business
	3
	1.50

	
	
	Farming and wage earners
	125
	62.50

	
	
	Farming alone
	43
	21.50

	4.
	Annual Income
	Low 
	141
	70.50

	
	
	Medium 
	56
	28.00

	
	
	High
	3
	1.50

	5.
	Farming Experience
	Upto 10 years
	111
	55.50

	
	
	Above 10 years and below 15 years
	23
	11.50

	
	
	Above 15 years and below 20 years
	13
	6.50

	
	
	More than 20 years
	53
	26.50

	6.
	Area under cultivation
	Less than 1.5 ha
	165
	82.50

	
	
	More than 1.5 ha
	35
	17.50

	7.
	Experience in Cotton cultivation
	Upto 10 years
	142
	71.00

	
	
	Above 10 years and below 15 years
	24
	12.00

	
	
	Above 15 years and below 20 years
	20
	10.00

	
	
	More than 20 years
	14
	7.00

	8.
	Economic Motivation
	Low
	41
	20.50

	3. 
	
	Medium
	128
	64.00

	
	
	High
	31
	15.50

	9.
	Innovativeness
	Low
	19
	9.50

	
	
	Medium
	174
	87.00

	
	
	High
	7
	3.50

	10.
	Trainings undergone
	Attended
	66
	33.00

	
	
	Not attended
	134
	67.00

	11.
	Attitude of ELS cotton growers towards cultivation of ELS cotton
	Low
	27
	13.50

	
	
	Medium
	161
	80.50

	
	
	High
	12
	6.00



The data reveal that nearly half of the respondents (49%) belonged to the older age group (above 50 years), followed by 30% in the middle age group and 21% in the young age category. The results are in line with deepika et al., 2020. The dominance of older farmers indicates an aged farmer population in ELS cotton cultivation. Education wise distribution shows that a majority of the farmers (59%) had completed middle or secondary level schooling, 20% had primary education, 10% were illiterate, and only 4.5% were graduates or diploma holders. The results reflects that the respondents had limited access to higher education in study area and early entry into farming due to family responsibilities.  Regarding occupational status, most of the respondents (62.5%) were engaged in both farming and wage earning, reflects economic vulnerability and the insufficiency of farm income alone to sustain household livelihoods, while 21.5% were farmers alone, and 14.5% combined farming with service occupations.
In terms of annual income, a majority (70.5%) fell under the low income category (below ₹1 lakh per annum), and about one-fourth reported a medium income level. Landholding analysis indicated that 82.5% of the farmers owned less than 1.5 ha of land under cultivation, reflecting the predominance of small and marginal farmers in the study area and indicates fragmented land distribution, limiting scope for mechanization and large-scale cultivation practices. Regarding farming experience, a large proportion (71%) had up to 10 years of experience, shows that newer entrants are actively involved in cotton farming, possibly encouraged by improved hybrid varieties and market opportunities and price incentives, 12% had between 10–15 years, 10% had 15–20 years, and only 7% had over 20 years of experience.
With respect to economic motivation, most farmers (64%) exhibited a medium level reveals a moderate drive towards improving income and livelihood through cotton cultivation. The results are in par with Waghmare, S. R. (2020). Nearly one-fifth showed low motivation, and 15.5% of respondents demonstrated a high level of economic motivation. Similarly, innovativeness was observed at a medium level among the majority of the respondents (87%), suggests that farmers are open to adopting improved practices, their adoption speed is influenced by resource constraints and perceived risks, while 9.5% and 3.5% showed low and high innovativeness, respectively. Training participation revealed that 67% of the farmers had not attended any training programs related to ELS cotton cultivation, indicates a gap in capacity building efforts and the need for more focused extension interventions on ELS cotton technologies, whereas 33% had undergone such training. Finally, the majority (80.5%) possessed a medium level of attitude towards ELS cotton cultivation, reflects a balanced perception of ELS cotton. While they acknowledge the potential benefits of ELS cotton, including better market prices and fibre quality, concerns related to high cultivation costs, labour intensity, and production risks temper their enthusiasm and followed by 13.5% with low and 6% with high attitude levels.
3.1 Practice wise adoption level of ELS cotton cultivation practices

The study examined the adoption levels of technologies through a three-point continuum: Adoption (A), Modified Adoption (MA), and Non-Adoption (NA).  Data concerning the adoption of cultivation practices in cotton farming were gathered, analysed, and are presented in table 2. The information regarding the distribution of respondents based on their adoption behaviour of ELS cotton cultivation practices is presented in Table 2.    
Table 2. 	Adoption behavior of ELS cotton growers (n=200)

	
S.
No.
	
Critical Technologies
	Adopted
	Adopted with slight Modification
	Not adopted

	
	
	No.
	Percent
	No.
	Percent
	No.
	Percent

	I
	Land preparation
	
	

	1
	Removing and burning debris of previous crop
	127
	63.50
	73
	36.50
	-
	-

	2
	Summer ploughings two times
	180
	90.00
	20
	10.00
	-
	-

	3
	Repeated harrowing
	180
	90.00
	20
	10.00
	-
	-

	II
	ELS Bt Cotton varieties / hybrids both Bt and non Bt
	
	

	4
	ELS Bt cotton varieties / hybrids both Bt and non Bt
	129
	64.50
	71 
	35.50
	-
	-

	III
	Application of Manures and Fertilizers
	
	

	
5
	Application of organic manure (12.5 tonnes/ ha of FYM)
	11
	5.50
	170
	85.00
	19
	9.50

	
6
	1st top dressing of NPK (33% of N on 45 DAS)
	12
	6.00
	80
	40.00
	108
	54.00

	
7
	2nd top dressing of NPK (33% of N on 60 DAS)
	15
	7.50
	76
	38.00
	109
	54.50

	
8
	Application of micronutrients (Mixing of
12.5 kg of micronutrient)
	12
	6.00
	44
	22.00
	144
	72.00

	9
	Foliar spray of 3% DAP
	4
	2.00
	60
	30.00
	136
	68.00

	
10
	Foliar spray of growth regulators (40% ppm NAA at 60 DAS)
	9
	4.50
	14
	7.00
	177
	88.50

	11
	Arresting terminal growth
	5
	2.50
	18
	9.00
	177
	88.50

	IV
	Spacing
	
	

	12
	Recommended spacing ( 120 *60cm)
	13
	6.50
	185
	92.50
	2
	1.00

	V
	Planting methods
	
	

	
13
	Seed rate and Planting one seed/hill (1.0 ac non Bt, 2 packets / ac Bt hybrids) and planting one seed / hill 
	169
	84.50
	28
	14.00
	3
	1.50

	
14
	Planting under ridges and furrows system
	15
	7.50
	88
	44.00
	97
	48.50

	
15
	Planting five rows per acre of non-Bt cotton seeds as refugee crop surrounding the Bt cotton plot
	39
	19.50
	63
	31.50
	98
	49.00

	
16
	Planting seeds @4-5 cm deep & covering with soil
	163
	81.50
	14
	7.00
	23
	11.50

	17
	Gap filling in the Bt and non-Bt areas a week after
	66
	33.00
	62
	31.00
	72
	36.00

	VI
	Inter cultivation and weed management
	
	

	

18
	Pre-emergence application of weedicide
(Pendimethalin @ 3.3l/ha 3DAS)
	70
	35.00
	18
	31.00
	112
	56.00

	19
	Hand weeding (30 & 45 DAS)
	125
	62.50
	63
	31.50
	12
	6.00

	VII
	Irrigation management
	
	

	20
	During germination
	21
	10.50
	3
	1.50
	176
	88.00

	21
	During seedling growth
	15
	7.50
	9
	4.50
	176
	88.00

	22
	During flowering
	11
	5.50
	11
	5.50
	178
	89.00

	23
	During Boll formation
	12
	6.00
	11
	5.50
	177
	88.50

	24
	During Boll maturity
	6
	3.00
	17
	8.50
	177
	88.50

	VIII
	Disease management
	
	

	25
	Field sanitation
	127
	63.50
	7
	3.50
	66
	33.00

	26
	Soil drenching
	46
	23.00
	29
	3.50
	125
	62.50

	27
	Application of fungicides
	180
	90.00
	40
	14.50
	-
	-

	IX
	Pest management
	
	

	28
	Crop Rotation
	157
	78.50
	38
	19.00
	5
	2.50

	
29
	Summer ploughing and field sanitation
	153
	76.50
	37
	18.50
	10
	5.00

	30
	Seed  treatment
	27
	13.50
	7
	3.50
	166
	83.00

	31
	Intercropping
	15
	7.50
	31
	15.50
	154
	77.00

	32
	Trap cropping
	20
	10.00
	26
	13.00
	154
	77.00

	33
	Use of bio- control agents
	20
	10.00
	33
	16.50
	147
	73.50

	34
	Pheromone spray
	28
	14.00
	22
	11.00
	150
	75.00

	35
	Botanical insecticides
	60
	30.00
	41
	20.50
	99
	49.50

	36
	Mechanical control
	89
	44.50
	18
	9.00
	93
	46.50

	37
	Chemical control based on ETL
	180
	90.00
	18
	9.00
	2
	1.00

	X
	Harvesting
	
	

	
38
	Harvesting at frequent intervals (less than 7 days of interval)
	189
	94.50
	11
	5.50
	-
	-

	
39
	Harvesting in the morning hours upto 10-11 AM
	75
	37.50
	122
	61.00
	3
	1.50

	
40
	Picking kapas from well burst bolls
	179
	89.50
	17
	8.50
	4
	2.00

	
41
	Removing only the kapas not the bracts
	133
	66.50
	44
	22.00
	23
	11.50

	
42
	Separating the stained, discoloured and insect damaged kapas from good kapas
	112
	56.00
	25
	12.50
	63
	31.50

	XI
	Post-harvest techniques

	43
	Shade drying the kapas
	169
	84.50
	21
	10.50
	10
	5.00

	44
	Grading the kapas
	117
	58.50
	58
	29.00
	25
	12.50

	45
	Drying over dry sand
	19
	9.50
	41
	20.50
	140
	70.00

	46
	Clean storage
	120
	60.00
	11
	5.50
	69
	34.50

	47
	Clean transportation
	111
	55.50
	13
	6.50
	76
	38.00



From the table 2, it could be seen that in land preparation techniques majority of the farmers (90%) have adopted summer ploughings two times due to its proven benefits in soil solarisation, elimination of soil borne pests and enhancement of moisture infiltration before monsoon. Repeated harrowing practices, were widely practiced by majority of farmers (90%), as it provides a fine tilth, facilitates uniform germination and serves as a cost-effective pre-emergence weed control strategy. Conversely, the 10% of farmers who adopted it with slight modifications were influenced by resource constraints, soil type variability, and emerging interest in conservation tillage approaches.  Removal and burning of crop debris was adopted by 63.5% of farmers due to its quick and economical method of field sanitization and pest reduction, whereas 36.5% adopted modified practices such as residue incorporation or composting due to increasing awareness on soil health and environmental regulations.
More than half of the farmers (64.5%) were adopted the ELS Bt cotton varieties and hybrids whereas only 35.5% of the farmers were adopted it slight modifications. The higher adoption may be attributed to their proven yield stability, superior fibre quality, and coupled with extensive promotion through input dealers.  With regard to application of manures and fertilizers, majority of the farmers (85%) followed the application of organic manure (12.5 tonnes/ha of FYM) with slight modification, whereas 9.5% of the farmers were not adopted it and only 5.5% of the farmers were fully adopted the application of organic manure. Likewise, 1st top dressing of NPK (33% of N on 45 DAS) were adopted by only 6% of the farmers and 40% of the respondents were adopted it with slight modification whereas more than half of the farmers (54%) were not adopted the 1st top dressing of NPK, whereas, in 2nd top dressing of NPK (33% of N on 45 DAS) only 7.5% of the farmers were adopted it, and 38% of farmers adopted it with slight modification and more than half of the farmers (54.5%) were not adopted the 2nd top dressing of NPK. Adoption of recommended NPK split application was markedly low; less than 10% followed the prescribed first and second top dressings. The low adoption of the recommended first and second top dressing of NPK can be attributed to labour scarcity, higher costs associated with multiple fertilizer applications, and limited awareness of the benefits of split nutrient application. Many farmers preferred single or bulk application due to convenience, while others modified the schedule based on local conditions. In addition, uncertainty regarding rainfall and crop response at the recommended stages further discouraged timely top dressing, resulting in poor adherence to the prescribed NPK split application. With regard to application of micronutrients (mixing of 12.5kg of micronutrient) only 6% of farmers were adopted it, 22% of the farmers were adopted it with slight modification, whereas 72% of the farmers were not adopted the application of micronutrients. Only 2% of the farmers were adopted the foliar spray of 3% DAP and 30% of farmers adopted it with slight modification, whereas 68% of the farmers were not adopted the foliar spray of 3% DAP. Only 4.5% of the farmers were adopted the Foliar spray of growth regulators (40% ppm NAA at 60 DAS). The results are aligned with the findings of Deepika et al., 2018. Only 7% of the farmers were adopted it with slight modifications, whereas 88.5% of the farmers were not adopted the foliar spray of growth regulators. Similarly, the adoption of micronutrient mixtures and foliar nutrition using DAP or NAA remained minimal due to high costs. With regard to arresting terminal growth, only 2.5% of the farmers were adopted it, 9% of the farmers were adopted it with slight modification whereas 88.5% of the farmers were not adopted the arresting terminal growth. Practices such as terminal growth arresting were scarcely adopted as farmers lacked awareness.
Regarding recommended spacing (120 × 60 cm), only 6.5% of the farmers adhered strictly to the recommendation, while a substantial majority (92.5%) followed it with minor alterations. A very small proportion (1%) did not adopt the recommended spacing at all. The widespread adoption of the recommended spacing with minor modifications reflects farmers’ tendency to adapt scientific recommendations to local field conditions and management constraints. Variations in soil type, landholding size, irrigation availability, and planting methods often necessitate slight adjustments in spacing to optimize plant population and resource use. 
For planting methods—specifically seed rate and the practice of placing one seed per hill, a large share of respondents (84.5%) fully adopted the recommended practice, whereas 14% implemented it with slight modifications, and only 1.5% did not follow it. While the recommended seed rate and sowing depth were largely followed, deviations were mainly due to germination concerns and manual sowing inaccuracies. In the case of planting under the ridges and furrows system, adoption was relatively low: only 7.5% adhered to the practice, 44% adopted it with minor modifications, and nearly half (48.5%) did not adopt this method. The low adoption of the ridges and furrows system was mainly due to higher labour and land preparation requirements and difficulties in adapting the method to existing field layouts. Many farmers modified the practice based on soil conditions and traditional planting methods.  With respect to planting five rows per acre of non-Bt cotton as a refuge around Bt cotton fields, nearly one-fifth (19.5%) of the farmers followed the recommended practice, 31.5% adopted a modified version, while 49% did not adopt the refuge cropping requirement. The low adoption of refuge cropping around Bt cotton fields can be attributed to limited awareness.  A substantial proportion of farmers (81.5%) followed the recommendation of placing seeds at a depth of 4–5 cm and covering them with soil, whereas 7% made slight modifications, and 11.5% did not adopt this practice. In contrast, the high adoption of recommended sowing depth reflects its simplified process, low cost, and direct visibility of benefits in terms of uniform germination and seedling establishment. Finally, gap filling in Bt and non-Bt areas one week after sowing was practiced by one third of the respondents (33%), while 31% carried it out with minor adjustments. However, 36% of the farmers did not engage in gap-filling measures. The relatively lower adoption of gap filling can be linked to labour scarcity and additional operational costs.
With respect to inter-cultivation and weed management, the application of pre-emergence herbicide (Pendimethalin @ 3.3 L/ha at 3 DAS) was adopted by 35% of the farmers, while 31% implemented it with minor modifications. Notably, more than half (56%) of the respondents did not adopt this practice. In the case of hand weeding at 30 and 45 DAS, a substantial proportion (62.5%) adhered to the recommendation, 31.5% adopted it with slight adjustments, and only 6% did not undertake hand weeding. Weed management practices showed contrasting trends: although manual weeding was widely adopted due to cultural familiarity and perceived reliability, the adoption of pre-emergence herbicide was constrained by cost.
Regarding irrigation management across different crop stages, adoption levels were considerably low during the early stages. During germination, only 10.5% of the farmers provided irrigation as recommended, while 1.5% followed it with slight modifications, and a vast majority (88%) did not irrigate at this stage. Similarly, during the seedling phase, merely 7.5% provided irrigation, 4.5% adopted it with minor adjustments, and 88% did not irrigate during seedling establishment.
Irrigation practices during the flowering stage were minimal, with only 5.5% of farmers providing irrigation and another 5.5% were adopting it with slight modifications, while a vast majority (89%) did not follow irrigation practices at this stage. During boll formation, only 6% adhered to recommended irrigation, 5.5% adopted it with modifications, and a significant proportion (88.5%) did not irrigate at this critical stage. In the boll maturity phase, irrigation was provided by only 3% of the farmers, 8.5% adopted it with slight modifications, and 88.5% did not follow any irrigation practice during this stage. The consistently low adoption of recommended irrigation practices across all crop stages reflects a strong dependence on rainfall and limited access to assured irrigation sources among ELS cotton farmers. In addition, inadequate technical awareness regarding the critical importance of irrigation at sensitive stages such as flowering and boll formation reduced compliance with recommended schedules. 
In relation to disease management, field sanitation was practiced by nearly two-thirds (63.5%) of the respondents, while 3.5% implemented it with minimal adjustments, and one-third (33%) did not adopt sanitation measures. The relatively high adoption of field sanitation can be attributed to its low cost, ease of implementation, and farmers’ familiarity with the practice as a routine preventive measure.  Adoption of soil drenching was relatively low, with slightly more than one-fifth (23%) following the recommendation, 3.5% adopting it with minor modifications, and 62.5% not practicing soil drenching. Soil drenching showed low adoption because it is labour intensive practice. The low adoption of soil drenching is mainly due to its labour intensive nature, higher operational costs, and the technical skill required for proper application. Many farmers perceived soil drenching as time consuming and difficult to execute, particularly under labour scarcity conditions. Meanwhile, the application of fungicides was widely adopted, with 90% of the farmers following the recommended practice and the remaining 10% making slight modifications. The high adoption of fungicides is attributed to their easy availability, quick visible effects, and strong promotion by input dealers, making them a trusted and low risk option.
In the domain of pest management, cotton farmers employed a range of recommended ecological and chemical measures, including crop rotation, summer ploughing and sanitation, seed treatment, intercropping, trap cropping, application of bio-control agents, pheromone sprays, botanical insecticides, mechanical management, and chemical interventions based on Economic Threshold Levels (ETL).
Crop rotation was widely practiced, with more than three-fourths (78.5%) of farmers fully adopting it, while 19% implemented the practice with slight modifications. Only a small fraction (2.5%) did not follow crop rotation. Similarly, summer ploughing and field sanitation were adopted by 76.5%, with 18.5% of farmers follow with minor adjustments, whereas just 5% did not adopt these practices. The high adoption of crop rotation and summer ploughing reflects their traditional integration into cropping systems and minimal input requirement.
Adoption levels were notably low for seed treatment. Only 13.5% followed the recommended seed treatment protocols, while 3.5% used modified approaches. More than four-fifths (83%) of farmers did not adopt seed treatment at all. Seed treatment remained poorly adopted due to limited awareness, dependence on pre-treated commercial seeds. Likewise, intercropping was practiced by only 7.5% of respondents, with 15.5% adopting modified versions, while more than three-fourths (77%) did not incorporate intercropping into their pest management strategies.
For trap cropping, adoption remained limited; only 10% applied the practice, 13% followed it with slight modifications, and a substantial 77% did not utilize trap crops. The low adoption of intercropping and trap cropping reflects land scarcity, small and fragmented holdings, and concerns about competition for nutrients and moisture with the main cotton crop. Farmers often perceive these practices as reducing effective crop area and complicating field operations. Similarly, the use of bio-control agents was adopted by merely 10%, with 16.5% implementing minor adjustments, whereas 73.5% did not adopt biological control methods. The limited use of bio-control agents can be linked to inadequate technical knowledge, limited availability of quality bio-inputs, delayed or less predictable results compared to chemical pesticides, and lack of confidence in their effectiveness.
In terms of pheromone-based pest monitoring, only 14% adopted pheromone sprays, 11% used them with minor modifications, and three-fourths (75%) did not adopt the practice. Adoption of botanical insecticides was comparatively higher, with 30% applying them as recommended and 20.5% adopting them with modifications, while nearly half (49.5%) of the farmers did not use botanical formulations. Low use of pheromone traps was linked to poor awareness of their monitoring role and limited access to quality lures. Botanical insecticides were moderately used but constrained by short residual activity and frequent spray requirements.
Regarding mechanical control measures, 44.5% of the respondents adhered to recommended mechanical pest control practices, 9% made slight modifications, and 46.5% did not engage in any mechanical control. The moderate adoption of mechanical control practices is linked to their labour intensive nature and the need for frequent field visits, which limits their feasibility under labour scarcity conditions. Conversely, the adoption of chemical control based on ETL was exceptionally high. A large majority (90%) followed chemical interventions according to ETL thresholds, 9% adopted them with slight modifications, and only 1% did not apply chemical control measures. The very high adoption of ETL based chemical control was primarily due to farmers’ preference for fast acting insecticides, assured effectiveness, market availability, and strong input dealer guidance, making chemical control the most convenient and reliable option.
In the domain of harvesting, majority of the respondents (94.5%) were followed harvesting at frequent intervals (less than 7 days of interval) and 5.5% of the farmers were follow with slight modifications. High adoption of frequent picking intervals is mainly due to farmers’ awareness that timely harvesting reduces boll damage, prevents Kapas’s discoloration, and ensures better market quality. More than one third of the farmers (37.5%) follow harvesting in the morning hours up to 10-11 am and 61% of the respondents were follow with slight modifications, whereas 1.5% of the respondents were followed it. Adoption of morning picking remained moderate because farmers adjust schedules based on labour availability and other farm operations, even though morning picking helps maintain fibre quality. Regarding Picking Kapas from well burst bolls, majority of the farmers (89.5%) were followed it and 8.5% of the farmers were followed it with slight modifications in it whereas only 2% of the farmers were not followed the practice. The strong adoption of picking only well burst bolls reflects farmers’ practical understanding that premature picking reduces fibre strength and market price.  In the case of removing only the kapas not the bracts, over two third of the farmers (66.5%) were followed it and over one fifth of the respondents (22%) were adopted it with slight modifications whereas 11.5% of the respondents were not adopted it. Removing Kapas without bracts was widely practiced because it reduces contamination and fetches better grades; however, labour constraints and lack of attention during peak harvest resulted in partial or non-adoption among some farmers. In the case of separating the stained, discoloured and insect damaged Kapas from good Kapas, over half of the farmers (56%) were followed it and 12.5% of the respondents were followed it with slight modifications, whereas 31.5% of the farmers were not even following it. Sorting stained or insect damaged Kapas was only moderately adopted because grading requires additional time, labour, and market incentives, which many smallholders perceived as insufficient.
In the domain of post-harvest techniques, shade drying the Kapas was adopted by more than four fifth of the farmers (84.5%) and 10.5% of the respondents were following it with slight modifications whereas only 5% of the farmers were not following the practice of shade drying. Shade drying showed high adoption as it is simple, cost-free, and improves moisture uniformity. In the case of grading the Kapas, 58.5% of the respondents were following it and 29% of the respondents were following it with slight modifications in it whereas 12.5% of the farmers were not even following the grading of Kapas. Post harvest grading was moderately practiced, largely influenced by buyers’ quality requirements; however, small scale producers with mixed harvests found grading labour intensive. Regarding the drying over dry sand, only 9.5% of the respondents were following it and 20.5% of the farmers were following it with slight modifications whereas majority of the farmers (70%) were not following this practice. In the case of clean storage, most of the respondents (60%) were following it and only 5.5% of the farmers were following it with slight modifications whereas 34.5% of the respondents were not the following the practice of clean storage. Regarding the clean transportation, over half of the respondents (55.5%) were following it and 6.5% of the respondents were following it slight modifications in it, whereas 38% of the farmers were not following the practice of clean transportation. Adoption of clean storage and transport was affected by limited access to clean storage spaces, transportation facilities, and low perceived benefits among farmers selling immediately after harvest. Overall, practices that were simple, low cost and clearly linked to immediate price benefits had high adoption, whereas those requiring additional labour, time, infrastructure, or specialized knowledge had lower adoption among farmers.
3.2 Association and contribution of profile characteristics of ELS cotton farmers with their adoption behaviour 
Table 3 presents the correlation and regression findings for the selected independent variables influencing the adoption behaviour of ELS cotton growers. The analysis reveals that economic motivation (X8) demonstrated a low but positive and highly significant relationship with adoption behaviour (p < 0.001). This indicates that growers who are motivated to enhance their income, lower production expenses, or improve their competitive position in the market are more likely to adopt ELS cotton technologies. For these farmers, ELS cotton represents a strategic avenue to maximise profits through superior fibre quality and access to premium price segments. However, the relatively low magnitude of the correlation implies that economic motivation alone is insufficient to drive adoption. In practice, adoption decisions in cotton farming are shaped not only by expected financial gains but also by external constraints such as input price, uncertainty in markets, and climatic variability. As a result, even economically motivated farmers may adopt cautiously, leading to a statistically significant yet modest relationship.
In contrast, farming experience (X5), experience in cotton cultivation (X7), and innovativeness (X9) exhibited low negative correlations, all significant at the 1% level (p < 0.001). These results suggest that long established farmers tend to adhere to conventional cotton varieties or familiar cultivation practices, perceiving them as more reliable and less risky. Their historical experiences with production uncertainties such as yield variability, pest pressure, or price instability may also contribute to a cautious approach towards adopting a variety that requires stricter management and technical precision. The absence of young farmers suggests a lack of generational renewal, which is a serious policy concern for the future sustainability of the ELS cotton sector. While innovative farmers are generally more willing to try new ideas, they may selectively adopt only those practices that align with their resource availability and risk tolerance. In cotton farming, where pest dynamics, input costs, and weather uncertainties are high, innovative farmers may prefer self-adapted or locally modified practices rather than strictly following standardized recommendations. 


Table 3. 	Association and contribution of socio-economic characteristics with the adoption behaviour of ELS cotton growers (n=200)

	S.
No.
	
Variables
	‘r’ value
	Partial Regression Coefficient (b)
	Standard Error
	
‘t’ value

	X1
	Age
	-.012
	.001
	.101
	0.015

	X2
	Educational status
	-.114
	-.099
	.632
	-1.282

	X3
	Occupational status
	-.002
	-.027
	.886
	-0.390

	X4
	Annual income
	.071
	.035
	.000
	0.545

	X5
	Farming experience
	   -.232**
	-.150
	.877
	-1.525

	X6
	Area under cotton cultivation
	.098
	.102
	1.911
	1.623

	X7
	Experience in cotton cultivation
	 -.205**
	-.110
	1.135
	-1.199

	X8
	Economic Motivation
	 .273**
	.249
	.570
	3.984**

	X9
	 Innovativeness
	 -.388**
	-.379
	2.081
	-5.936**

	X10
	Trainings undergone
	.018
	.102
	1.556
	1.611

	X11
	Attitude
	.128
	.088
	.262
	1.346



* Significant at 5% level	R2 = .309
** Signification at 1% level	F = 7.648**
 NS- Non-significant	a = 18.069
Annual income (X4), area under cotton (X6), trainings undergone (X10), and attitude (X11) showed negligible yet positive and statistically non-significant associations with adoption behaviour. This implies that although these variables are theoretically relevant, they may not substantially influence actual adoption decisions in practice. Many extension trainings are short duration and primarily knowledge oriented, with limited follow up support for on-farm implementation. In such contexts, farmers may acquire awareness without translating it into consistent practice, thereby weakening the observable linkage between training exposure and adoption behaviour.  While in the case of attitude, Practical constraints such as labour availability, timely access to inputs, capital limitations, and uncertainty regarding outcomes often override attitudinal readiness. As a result, positive attitudes may remain at the cognitive level without being reflected in actual adoption behaviour. Similarly, age (X1), educational status (X2), and occupational status (X3) recorded negligible, negative, and non-significant correlations, suggesting that these demographic and occupational characteristics exert limited influence on farmers’ choices regarding ELS cotton.
3.2.1 Multiple regression analysis between profile characteristics and adoption behaviour of farmers
Multiple regression analysis was conducted to determine the combined influence of socio-economic characteristics on farmers’ adoption behaviour of ELS cotton. The overall model was statistically significant (F = 7.648; P < 0.001), confirming that the selected predictors collectively explain a substantial portion of farmers’ adoption decisions. The model accounted for 30.9% of the variance in adoption behaviour.
The derived regression equation is as follows:
Y = 18.069 + 0.001(X1) – 0.099(X2) – 0.027(X3) + 0.035(X4) – 0.150(X5) + 0.102(X6) – 0.110(X7) + 0.249(X8)** – 0.379(X9)** + 0.102(X10) + 0.088(X11)
The regression analysis revealed that economic motivation (X8) (t = 3.984) emerged as a strong, positive, and highly significant determinant at the 1% level, reaffirming the crucial influence of financial incentives on farmers’ adoption behaviour. The findings are in line with the sakthi 2008. Growers who are motivated by the prospects of higher income, superior fibre quality premiums, and improved market access are more likely to opt for ELS cotton cultivation. Conversely, innovativeness (X9) (t = –5.936) demonstrated a negative and significant association at the 1% significance level. This indicates that farmers who perceive themselves as more innovative may be less inclined to adopt ELS cotton. The findings are in contradictory with the findings of deepika et al., 2020. Although innovativeness is commonly associated with higher adoption of agricultural technologies, the present study identifies a significant negative relationship between innovativeness and the adoption of ELS cotton cultivation practices. This outcome can be attributed largely to the prevailing socio-economic constraints of the respondents. Farmers categorized as innovative demonstrated a readiness to adopt new technologies either at an early stage or after observing successful adoption by peers. However, this openness to innovation did not translate into higher adoption of recommended cotton management practices.
The observed negative association appears to be driven primarily by financial constraints rather than reluctance toward innovation. ELS cotton cultivation is capital intensive, requiring considerable investment in fertilizers and manures, irrigation, and pest and disease management. Many innovative farmers faced limited access to financial resources during critical crop stages, restricting their capacity to implement these practices effectively. Additionally, the innovativeness measured in the study reflects a tendency toward experimentation rather than long-term, investment oriented risk taking. Given the sustained financial commitment and technical precision required for ELS cotton, innovative farmers may perceive the crop as economically demanding and risky. Consequently, innovativeness alone may not ensure higher adoption in situations where adoption decisions are strongly influenced by capital availability and production risk. This finding underscores the importance of strengthening institutional support, particularly access to timely credit and input assistance, to enable innovative farmers to translate intent into actual practice.
Other variables age (X1), annual income (X4), area under cotton (X6), training exposure (X10), and attitude (X11) showed positive but statistically non-significant relationships with adoption behaviour. The positive yet weak influence of age suggests that experience accumulated over time may support awareness and understanding of improved practices; however, adoption decisions are largely constrained by practical considerations such as labour availability, physical ability to manage labour intensive operations. As a result, the effect of age remains marginal in influencing adoption behaviour. Similarly, annual income and area under cotton showed negligible positive effects, Therefore, even relatively resource rich farmers tend to adopt practices selectively based on perceived economic certainty rather than farm size or income status. Many training programmes are short term, generalized, and lack post training follow-up or field level guidance, which restricts the translation of acquired knowledge into consistent on-farm adoption. Although attitude towards recommended practices was positive, its influence on adoption remained weak due to prevailing operational constraints such as labour scarcity, timely input availability, and uncertainty in returns. This implies that while some farmers may possess favourable perceptions toward ELS cotton or adequate land and financial capacity, such attributes alone are insufficient to drive adoption. The technical complexities of ELS cotton cultivation, high labour requirements, and the perceived production risks likely reduce the influence of these socio-economic characteristics.
In contrast, educational status (X2), occupational status (X3), farming experience (X5), and experience in cotton cultivation (X7) exhibited negative and statistically non-significant associations. Farmers with higher education or diversified occupational roles may prioritise less resource intensive cropping systems over labour and management intensive ELS cotton. Likewise, growers with considerable farming experience may prefer traditional varieties that they regard as more reliable, familiar, and less demanding in terms of management.
4. CONCLUSION
The present study examined the socio-economic profile and adoption behaviour of ELS cotton growers in Chamarajanagar district by analysing the extent to which farmers adhered to eleven recommended crop management practices. The results revealed considerable variability in adoption levels, reflecting a mix of established traditional practices, partial adoption, and non-adoption of several critical scientific recommendations. Practices that were easy to implement, required minimal cost, or had long been part of customary cultivation methods such as frequent harvesting, optimum seed rate, hand weeding, maintenance of field sanitation, and chemical control based on ETL recorded relatively high adoption. These operations have become integral to routine farm management because farmers recognize their immediate advantages and operational simplicity.
In contrast, the adoption of practices demanding higher technical competence, greater precision, or financial inputs such as micronutrient application, stage wise NPK top dressing, foliar nutrition, maintenance of refuge crops, staggered irrigation at critical stages of crop, and components of ecological pest regulation remained comparatively low. The substantial proportion of farmers reporting “adopted with slight modification” implies that many recommendations are altered to suit local conditions, resource limitations, and farmers’ experiential knowledge. Constraints such as inadequate technical awareness, limited advisory support, labour shortages, and reliance on market driven information further weaken adherence to scientific cultivation practices.
The results indicate that economic motivation plays a decisive role in influencing the adoption of ELS cotton, emphasizing the importance of financial gains, premium fibre prices, and improved market prospects. In contrast, farming experience, cotton specific experience, and innovativeness negatively affected adoption, suggesting that farmers with established practices or higher risk aversion are less willing to shift to ELS varieties. Demographic attributes such as age, education, and occupation and factors like training and attitude contributed only marginally. With the model explaining a substantial portion of the variability in adoption behaviour, it is evident that adoption is driven more by economic incentives and perceived production risks than by socio personal characteristics. 
To enhance the adoption of recommended cotton cultivation practices, an integrated approach combining extension, institutional, and policy interventions is essential. Strengthening digital extension services through mobile based advisories, stage specific alerts, and vernacular video content can improve farmers’ awareness and timely decision-making regarding seed treatment, irrigation scheduling, nutrient application, and pest management. Establishing Custom hiring centers at the village or block level can address financial and infrastructural constraints by providing access to costly and specialized equipment such as sprayers, traps, and soil drenching tools on a rental basis. The deployment of mobile extension clinics and field-based demonstrations can further bridge the gap between knowledge and practice by offering hands-on technical guidance at critical crop stages. In addition, strengthening Farmer Producer Organizations (FPOs) and cooperatives for bulk input procurement, service delivery, and linkage with credit and subsidy schemes can reduce input costs and enhance accessibility. At the policy level, greater emphasis on adoption-oriented extension models, promotion of water saving irrigation practices in rainfed areas, and institutional support for digital advisory systems and shared infrastructure are crucial to enable cotton growers to translate awareness and willingness into effective adoption of improved cultivation practices.
These insights underscore the necessity for robust extension interventions and sustained capacity development efforts. Strengthening adoption behaviour requires improving farmers’ exposure to reliable technical guidance through on farm demonstrations, structured training programmes, and timely advisory services aligned with crop growth stages. Enhancing awareness on refuge strategies, integrated pest management, and cost-effective nutrient management, along with providing irrigation related decision support, is critical for bridging existing knowledge gaps. Greater collaboration among research institutions, extension agencies, agribusiness firms, and farmer collectives can help address both informational and resource constraints. Additionally, policy measures such as input subsidies and support for custom hiring facilities can motivate farmers to adopt economically demanding yet productivity enhancing practices. In conclusion, the adoption behaviour of ELS cotton farmers can be substantially improved through a judicious blend of knowledge dissemination, field level technical support, and enabling policy frameworks, thereby contributing to enhanced yields, superior fibre quality, and the long-term sustainability of ELS cotton cultivation in the region.
The limitations of the study include the fact that it did not assess the yield impact of specific management practices adopted by ELS cotton farmers. The study was primarily confined to evaluating the extent of adoption of recommended practices, without comparing yield differences between adopters and non-adopters. Consequently, the direct influence of individual management practices on productivity could not be established. Future research may address this gap by incorporating yield based parameters to analyze productivity variations across different adoption levels. Such studies would provide stronger empirical evidence on the role of management practices in enhancing yield, income, and livelihood outcomes among cotton growers.
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