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Impact of Farmer Profile Characteristics on Perception and Adaptability Towards Climate Change: A Study of Cotton Growers in Beed District, Maharashtra	Comment by Microsoft account: Be sure that climate change is very wide in concept and its about trends over decade to centuries. Its good if you have full data to explain climate change. Please think over how do you measure perception. In general, your title and findings are mismatched.
To address the impact, there is a need to use econometric model such as logit and PSM. 

Abstract
Climate change has emerged as a major threat to sustainable agriculture, particularly in drought-prone regions like Marathwada in Maharashtra, where cotton is a dominant crop grown largely under rainfed conditions. Farmers’ perception of climate variability and their adaptability are critical determinants of agricultural resilience. These behavioural responses are influenced by several socio-economic and psychological characteristics of the farmers, forming what is termed as their impact profile. This study was conducted to assess how the profile characteristics of cotton farmers influence their perception and adaptability towards climate variability. The research was carried out in the Beed district, purposively selected due to its high climate vulnerability. A total of 100 cotton farmers were selected from ten villages in Beed and Georai taluks. The study employed an ex-post facto research design and used structured interviews to collect data on variables such as age, education, family size, farming experience, landholding, annual income, extension contact, source of information, and risk orientation. The dependent variables were perception and adaptability to climate variability. Statistical tools such as frequency, percentage, mean, standard deviation, and correlation analysis were used to analyse the data. Correlation analysis indicated that education, annual income, extension contact, and access to information had a highly significant positive relationship with both perception and adaptability. Variables such as age, farming experience, landholding, and risk orientation showed significant relationships at the 5% level, while family size was not significantly related. The study concludes that farmers’ profile characteristics significantly impact their climate change responses. Strengthening extension services, improving access to information, and enhancing farmer education can play a vital role in building climate resilience in cotton farming communities.	Comment by Microsoft account: Revise it. Your title is about climate change but you come here with climate variability. It lacks consistency. 	Comment by Microsoft account: Selecting target area purposively is Superficial. How climate change is affecting a limited area where its considered as global issue? How do you know whether the area affected by climate or other factors? You need to justify and clear very carefully. Or revise the methods to use simple random; otherwise you are leading to bias sample area.  	Comment by Microsoft account: Please add the method how do you come up with this much sample. 	Comment by Microsoft account: Remove this part.
Keywords: Climate variability, Cotton farmers, Socio-economic profile, Perception, Adaptability	Comment by Microsoft account: Put in alphabetic order.
Introduction	Comment by Microsoft account: None of your paragraphs are referenced. Please revise introduction with strong justification and references. Make it consistent. 
Climate change is a growing threat to agricultural sustainability, especially in regions dependent on rainfed farming. Erratic rainfall patterns, rising temperatures, prolonged dry spells, and increased frequency of extreme weather events are significantly altering crop production dynamics. Among the most affected regions in India is Marathwada, where agriculture, particularly cotton cultivation, is highly vulnerable to climate-induced risks.	Comment by Microsoft account: You need to justify it with reference. Please use a recently published sources. 
Beed district, located in the Marathwada region of Maharashtra, has been identified by the Central Research Institute for Dryland Agriculture (CRIDA) as one of the most climate-sensitive zones. Cotton, the region’s major cash crop, is predominantly grown under rainfed conditions and is therefore deeply impacted by climatic fluctuations. In such contexts, farmers' responses to climate variability become crucial for sustaining agricultural livelihoods.
Farmer perception of climate change refers to their awareness, understanding, and recognition of shifts in climatic conditions. Adaptability, on the other hand, reflects the extent to which farmers take action—by modifying crop choices, changing agricultural practices, or adopting risk-reducing strategies—to cope with climate risks. While both perception and adaptability are essential components of resilience, they do not occur in isolation. They are influenced by a variety of farmer profile characteristics, such as age, education, landholding, farming experience, income, extension contact, risk orientation, and access to information.
These profile characteristics act as impact factors, shaping how a farmer perceives climate threats and how effectively they adapt. For instance, a well-educated or better-informed farmer may have higher awareness and be more proactive in adopting climate-resilient technologies. Conversely, smallholders or low-income farmers may face barriers to adaptation due to limited resources or institutional support.
Despite the growing literature on climate change and agriculture, there is a scarcity of micro-level, farmer-centric studies that link socio-economic characteristics directly to perception and adaptability, particularly in drought-prone cotton belts of Maharashtra. To design farmer-specific climate advisory services and strengthen adaptive capacity, there is a need to assess how these profile characteristics influence behavioral responses to climate change.
Objectives
· Assessing the profile characteristics (age, education, income, farming experience, landholding, extension contact, information access, and risk orientation) of cotton farmers in Beed district.	Comment by Microsoft account: Remove the variables and revise the objective. You can revise it as assess the profile characteristics of cotton producers in ….
· Determining the impact of farmer profile characteristics on perception and adaptability using statistical correlation analysis.	Comment by Microsoft account: Revise it. Investigate the impact……
Methodology	Comment by Microsoft account: The methodology is not clear. Revise it as separate title. Study design, Sample and sampling techniques, data sources and types, data collection methods, data analysis methods. Define the working variables here.   
The present study was conducted in the Beed district of the Marathwada region in Maharashtra, which is recognized by the Central Research Institute for Dryland Agriculture (CRIDA) as one of the most climate-vulnerable districts in India. Beed was purposively selected for its pronounced exposure to climate variability, particularly affecting cotton cultivation. A total of ten villages were selected from two taluks—Beed and Georai—using purposive sampling. From each village, 10 cotton-growing farmers were randomly selected, resulting in a total sample size of 100 respondents. The study employed an ex-post facto research design. Independent Variables are Age, Education, Family Size, Farming Experience, Landholding Size, Annual Income, Extension Contact, Sources of Information, and Risk Orientation and dependent Variables are Perception of climate variability and Adaptability to climate variability. Data were collected using a well-structured and pre-tested interview schedule through personal interactions. Appropriate descriptive and inferential statistical tools were applied to analyze the data. This included frequency, percentage, mean, standard deviation, and correlation coefficients (r) to determine the relationship between independent variables and the perception and adaptability levels of cotton growers. This methodology enabled a comprehensive understanding of the socio-economic factors influencing farmers’ responses to climate variability, which is crucial for designing effective climate-resilient interventions.	Comment by Microsoft account: How do you know? Who justify it as vulnerable? There is a need to present national meteorological data here. 
-define the dependent and independent variables separately. 
-how do you determine 100 sample? Which formula used? 

Result & Discussion	Comment by Microsoft account: Support your findings with climate data	Comment by Microsoft account: Do not use symbol on main title. 
Profile of the cotton growers
It could be found from the Table 1 that majority of the farmers were categorized into middle age group (58.00 %), 27.00 per cent belonged to young age group and rest of them (15.00%) were in old age group. 
From the Table 1 it could be seen that majority of the respondents were read upto Twelfth (35.00%), followed by primary school (25.00%), secondary school (20.00%), Degree (15.00%) and 05.00 percent were illiterates.
It could be indicated that, majority of the respondents had medium family size (60.00%), followed by low (12.00%) and high (28.00%) family size respectively.
It is clear from the Table 1 that, majority of the respondents (52.00 %) had ‘medium’ farming experience category while 26.00 per cent respondents belongs to low farming experience category and only 22.00 per cent of respondents were found to be having ‘high’ level of farming experience. 
The data in Table 1 clearly indicates that, majority (47.00 %) of the respondents were possessing 1.01 to 2.00 ha of land and belongs to small farmers category while 37.00 per cent of the respondents were possessing up to 1 ha of land and belongs to marginal farmers category, and 10.00 per cent of the respondents belonged to semi-medium farmers category (2.01 to 4 ha). Whereas only 5.00 per cent farmers included under medium farmers category (4.01to10.00 ha) category. Only one per cent of the respondents had more than 10 ha land holding which comes under big farmer’s category. 
It was elucidated from Table 1 that, majority 75.00 per cent of farmers had medium annual income (Rs 28837 to Rs 338585), followed by (16.00%) farmers had high annual income category (Rs 338586 & above) and only few (09.00%) respondents belongs to low annual income category (Up to Rs 28836) per year.
The information with respect to extension contact of the farmers is presented in Table 1 revealed that, majority (60.00%) of respondents had medium level of extension contact followed by (23.00%) and (17.00%) high and low extension contact respectively.
It was observed from Table 1 that, most of the respondents (48.00 %) had medium sources of information followed by (34.00%) and (18.00%) low and high sources of information respectively.
It could be revealed from the Table 1 that majority of the respondents had medium level of risk orientation (53.00%), followed by high (24.00%) and low (23.00%) level of risk orientation respectively.
These findings are consistent with those reported by Gadade et al. (2020), who observed that cotton farmers in rainfed regions of Maharashtra typically belong to the middle age group with moderate education and experience. The dominance of smallholders and the reliance on rainfed agriculture align with the structural characteristics of dryland farming in India (Shinde & Shinde, 2018).	Comment by Microsoft account: Make it italic

Relationship between profile of farmers with their perception towards   climate variability.	Comment by Microsoft account: Remove full stop on title
The correlation analysis indicated that education, annual income, extension contact, and sources of information had a positive and highly significant association with the perception of climate variability among cotton growers. Variables such as age, farming experience, land holding, and risk orientation also demonstrated a positive and significant relationship at a 5% probability level. However, family size showed no significant association. Furthermore, annual income exhibited a positive and highly significant relationship with the adaptability of cotton farmers to climate variability. To enhance farmers' perception levels, it is essential for extension agencies to take on an expanded role in delivering climate and weather-related information tailored to local needs. Adopting a location-specific extension approach and encouraging farmer-to-farmer extension models can effectively promote awareness and the adoption of climate-resilient practices based on micro-level conditions.
These findings are supported by Sahu & Mishra (2013) and Tripathi & Mishra (2017), who noted that farmers with higher education and better access to extension and climate information services tend to have a more accurate understanding of climate change. Furthermore, Jain et al. (2015) found that socio-economic factors like income and landholding significantly shaped the perception and awareness levels of farmers in India.	Comment by Microsoft account: Make it italic.
Relationship between profile of farmers with their Adaptability to climate variability.	Comment by Microsoft account: Your title is about climate change; how do you see climate variability? 	Comment by Microsoft account: Remove full stop.
Table 3 shows that annual income had a highly significant positive correlation with adaptability to climate variability. Other variables such as age, education, farming experience, landholding, extension contact, source of information, and risk orientation were significantly related to adaptability at the 5% level. Again, family size was not significantly related. This indicates that adaptability is higher among those with better access to knowledge, higher economic capacity, and willingness to take risks. It underscores the importance of empowering farmers economically and informationally to enable adaptive action.
This suggests that economic stability and access to timely information are key enablers of adaptive behavior. These results corroborate with Chandran & Surendran (2017), who highlighted that higher income and educational levels improved the likelihood of adopting climate-resilient practices. Khatri-Chhetri et al. (2016) also emphasized the role of extension systems and knowledge dissemination in promoting adaptive capacity among smallholder farmers.	Comment by Microsoft account: Make it italic. 
TABLES

Table 1 Distribution of the respondents according to their profile
	Sr. No.
	Category
	Respondents            (N=100)

	
	
	Scores
	Frequency
	Percentage

	
	Age

	1
	 Young
	Up to 29
	27
	27.00

	2
	 Middle
	30 to 51
	58
	58.00

	3
	 Old
	52 & above
	15
	15.00

	II
	 Education
	
	
	

	1
	 Illiterate
	1
	5
	5.00

	2
	 Primary school
	2
	25
	25.00

	3
	 Secondary School
	3
	20
	20.00

	4
	 Upto 12th
	4
	35
	35.00

	5
	 Degree & above 
	5
	15
	15.00

	III
	Family size
	
	
	

	1
	Low
	Up to 3
	12
	          12.00

	2
	Medium
	         4 to 6
	60
	          60.00

	3
	High
	7& above
	28
	          28.00

	IV
	 Farming experience

	1
	 Low
	Up to 8
	26
	26.00

	2
	 Medium
	9 to 28
	52
	52.00

	3
	 High
	    29 & above
	22
	22.00

	                                             Mean = 18                                     SD = 10

	V
	 Land holding

	1
	 Marginal
	(Up to 1 Ha.)
	37
	37.00

	2
	 Small
	(1.01 to 2.00Ha.)
	47
	47.00

	3
	 Semi-medium
	(2.01 to 4.00Ha.)
	10
	10.00

	4
	 Medium
	(4.01 to10.00Ha.)
	05
	5.00

	5
	 Large
	(10.01Ha. Above)
	01
	1.00

	VI
	 Annual Income
	
	
	

	1
	Low (Upto Rs 28836)
	09
	9.00

	2
	Medium (Rs 28837 to Rs 338585)
	75
	75.00

	3
	High (Rs338586 & above)
	16
	16.00

	
	                                  Mean= 183711.11	S.D=154875

	VII
	 Extension contact

	1
	Low (Upto 6.11)
	17
	17.00

	2
	Medium (6.11 to 10.37)
	60
	60.00

	3
	High (10.38 & above)
	23
	23.00

	
	                                              Mean=8.24	S.D= 2.13

	VIII
	Source of Information

	1
	Low (Upto 11.22)
	34
	34.00

	2
	Medium(11.22 to 18.60)
	48
	48.00

	3
	High(18.61 &above)
	18
	18.00

	
	Mean=14.91	S.D= 3.69

	IX
	Risk Orientation

	1
	Low
	Up to 13
	23
	23.00

	2
	Medium
	14 to 16
	53
	53.00

	3
	High
	17 & above
	24
	24.00

	
	Mean = 15.00                                             SD = 2.00



Table 2: Correlation between profile of cotton growers with their perception  towards climate variability

	S.No.
	Independent Variables
	Correlation coefficient(r)

	1. 
	 Age
	0.206*

	2. 
	Education
	0.266**

	3. 
	Family size
	0.082NS

	4. 
	Farming experience
	0.199*

	5. 
	Landholding
	0.196*

	6. 
	Annual income
	0.373**

	7. 
	Extension contact
	0.262**

	8. 
	Source of information
	0.316**

	9. 
	Risk orientation
	0.213*


· Significant at 0.05 level of probability
** Significant at 0.01 level of probability
NS Non significant



       Table 3: Correlation between profile of cotton growers with their adaptability to   
                     climate variability
	S.No.
	Independent Variables
	Correlation coefficient(r)

	1. 
	 Age
	0.217*

	2. 
	Education
	0.219*

	3. 
	Family size
	0.032NS

	4. 
	Farming experience
	0.197*

	5. 
	Landholding
	0.220*

	6. 
	Annual income
	0.273**

	7. 
	Extension contact
	0.201*

	8. 
	Source of information
	0.196*

	9. 
	Risk orientation
	0.198*


         *Significant at 0.05levelofprobability
** Significant at 0.01levelofprobability
NS Non significant

Conclusion
Socio-economic variables such as education, annual income, extension contact, and access to information had a strong influence on perception levels. Similarly, annual income was highly influential in enhancing farmers' adaptability, along with other factors like education and risk orientation.To improve resilience, there is an urgent need to strengthen climate-focused extension services, ensure location-specific advisories, and promote farmer-to-farmer knowledge exchange. Supporting farmers through tailored capacity-building programs, access to reliable weather data, and income diversification strategies will be critical in bridging the gap between climate awareness and adaptive action. This is essential for safeguarding cotton cultivation under the increasing threat of climate variability in dryland regions.	Comment by Microsoft account: You didn’t present perception levels. 	Comment by Microsoft account: Reduce Redundancy words.  	Comment by Microsoft account: Not used as variable in your study. How do you suggest it? 
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