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ABSTRACT 

	Feed Supplementation is important for productivity and reproductive effectiveness improvement in native cattle. Kosali cows are a resilient Chhattisgarh breed that is traditionally kept but where adoption of nutritional intervention is patchy. What the farmer thinks matters in understanding how they can be targeted with supplementation programs effectively. The purpose of this study was to evaluate feed supplementation perceptions among Raipur Division Kosali cattle farmers and its perceived effect on milk production, body condition, weight gain, and reproduction efficiency.
A questionnaire of 10 questions in a structured format was used for 200 farmers respondents from five districts (Dhamtari, Baloda Bazar, Raipur, Gariyaband, Mahasamund). Demographic information, educational status, occupation, and experience in farming were gathered. Mean score, standard deviation, coefficient of variance, and t-tests were used for analyzing responses to identify significant perceptions regarding supplementation impacts. Among all 200 respondents, 12 were middle-aged, and 30 had an education level below high school. All respondents were from rural areas and had more than 10 years of experience. Mean perception scores ranged from 2.44 ± 0.39 (Raipur) to 2.85 ± 0.45 (Dhamtari), indicating moderate awareness and spatial variation, with Dhamtari farmers perceiving greater benefits in milk yield and lactation efficiency. Feed supplementation was found to greatly enhance conception rates and reproductive cycle in all districts. Milk yield and body condition considerably improved in Raipur, Baloda Bazar, and Mahasamund. District-wise variation mirrored differences in feed quality, availability, experience of farmers, and exposure to extension services. Farmers’ perceptions remained below neutral, showing a weak and statistically insignificant correlation between perceived and actual benefits for productivity (r = −0.347, p = 0.568) and reproductive efficiency (r = 0.399, p = 0.506). Economic perception of supplementation was positive in Raipur and Mahasamund, which affected willingness to adopt. Farmers identify feed supplementation as valuable for reproductive and productive performance in Kosali cows. Extension programs focused on protein, energy, and mineral supplementation can raise adoption, assist breed conservation, and enhance livelihood.
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1. INTRODUCTION 
Feed supplementation is a key intervention that maximizes productivity and reproductive efficiency of dairy cattle, especially in native breeds like Kosali cows found in Chhattisgarh. Effective management of nutrients determines milk production, body condition, and fertility traits, consequently enhancing herd performance and farmer livelihoods (Jain et al., 2019; Sharma et al., 2020). Although Kosali cattle possess inherent hardiness and resilience, research has shown that inadequate feeding habits and low levels of nutrients in indigenous husbandry systems tend to restrain their genetic capability for milk and reproductive performance (Jain et al., 2017; Bhagat et al., 2021; Chinnathambi & Chitrambigai, 2025). 
Studies in different regions have repeatedly shown that supplemental feeding with specific nutrients, protein, minerals, trace minerals, and energy supplements, has positive effects on productive factors like milk production, lactation period, and body weight gain, as well as on reproductive performance like estrous regularity, conception rates, and calving intervals (Soltan, 2010; Rodrigues et al., 2020; Pickett et al., 2023). For example, Soltan (2010) indicated that chromium supplementation was effective in enhancing milk yield and reproductive traits during heat stress, a condition of particular relevance for the tropical climate of Chhattisgarh. Likewise, research on amino acid- and peptide-based feed additives showed higher milk yield and quality following field trials, further affirming the potential of strategic nutrient fortification in dairy rations (Jagadeesh et al., 2025; Chaudhary et al., 2023).
The applicability of feed supplementation transcends cow level performance, with implications for herd-level reproductive productivity and economic viability. Machado-Ramos et al. (2023) noted the possibility of using residual feeds within circular livestock systems to maximize reproductive performance, while Son et al. (2024) noted that peripartum nutrient manipulation enhanced both productivity and progeny growth in cows. Similarly, supplementation with minerals, especially calcium, phosphorus, and trace elements, has been reported to improve conception rates and postpartum recovery in both indigenous and crossbred cattle (Madhavi et al., 2023; Molefe & Mwanza, 2020; Rahman et al., 2023).
Perception of dairy farmers towards feed supplementation is an important factor in the adoption of better feeding practices in Chhattisgarh. Earlier research has shown significant regional variation in farmers' awareness, knowledge, and use of feed supplements, driven by socio-economic conditions, accessibility, and local conventions (Sahu et al., 2025; Jain et al., 2018; Swarnkar & Sengar, 2022). It is important to understand these perceptions in order to develop effective extension programs and feed management techniques appropriate to the local situation, especially for Kosali cattle, which are the only registered native breed of Chhattisgarh and are of great cultural and economic value (Sharma et al., 2020).
In addition, enhancing feed supplementation strategy has more generalizable impacts on sustainable livestock production, such as improved milk quality, reproductive performance, and herd resilience under stressful climatic and nutritional environments (Catussi et al., 2024; Valldecabres et al., 2022; Broleze et al., 2020). Given the growing interest in nutrient optimization, extension intervention, and feed innovation, it is apparent that farmers' perceptions and practices of feed supplementation in Kosali cows need to be evaluated to identify gaps, opportunities, and effective practical solutions for increasing productivity and reproductive performance in Raipur Division.
This research, thus, seeks to undertake a full questionnaire-based measurement of perceptions of feed supplementation among Kosali cattle owners and correlate these perceptions with actual productivity and reproductive efficiency and inform targeted interventions for sustainable dairy development in Chhattisgarh.

2. materialS and methods 

2.1 Study Area and Target Population
The experiment was done in five districts (Dhamtari, Baloda Bazar, Raipur, Gariyaband, Mahasamund) of Raipur Division, Chhattisgarh, India, home to a large number of indigenous Kosali cattle. Smallholder and farmer-managed dairy systems are prevalent here, offering a representative environment to evaluate feed supplementation practices and their perceived impacts on productivity and reproductive performance.
2.2 Sampling Strategy
A stratified random sampling technique was used to choose five exemplary blocks in Raipur Division. 200 dairy farmers keeping Kosali cows under normal feeding systems, with or without supplementary feeding, were randomly selected. Criteria for selection were herd size, management system, and participation willingness, to ensure data representativeness (Bhagat et al., 2021; Jain et al., 2018).
2.3 Questionnaire Design and Validation
A well-structured questionnaire was prepared to capture data on feeding habits, feed supplement types, supplementation frequency, and socio-economic status of farmers. The questionnaire was pre-tested in a random sample of 15 farmers to see if it was clear, relevant, and reliable, and further changes were included before final-scale administration (Sahu et al., 2025).
2.4 Productive and Reproductive Data Collection
Data on milk production, lactation duration, calving interval, and conception rates were obtained from farm records, observation, and interview of farmers. Feed supplements evaluated were protein concentrates, mineral mixtures, bypass fats, amino acid- and peptide-containing additives, and herbal remedies. Supplements were classified into energy-rich, protein-rich, mineral, and trace element types, corresponding to standard experimental research (Soltan, 2010; Pickett et al., 2023; Rodrigues et al., 2020; Jagadeesh et al., 2025; Madhavi et al., 2023).
2.5 Data Analysis
[bookmark: _Hlk212994605]MS Excel was used to analyze the collected data. Descriptive statistics presented were frequency distribution, mean values, and coefficient of variation (CV) to describe farmers' perceptions and feeding supplementation practices. Comparative analysis between supplemented and non-supplemented groups for productive and reproductive characteristics was made using independent t-tests. Two-tailed p-values were computed to identify statistical significance at 95% confidence level. To ensure construct validity, the perception-based questionnaire was subjected to reliability analysis using Cronbach’s alpha, which evaluated the internal consistency of the items measuring farmers’ perceptions of feed supplementation. Pearson Correlation tests were used to evaluate correlations between types of supplementation and performance parameters, such as milk production, lactation duration, calving interval, and conception rates (Son et al., 2024; Crouch et al., 2022). Local management strategies, housing systems, and environmental factors were used as covariates for feed efficiency and reproductive parameters (Jain et al., 2019; Kumar et al., 2024).
2.6 Ethical Considerations
Voluntary participation in the study was requested, and written informed consent was gathered from every respondent before data collection. The respondents were guaranteed total confidentiality, and the data were solely used for research purposes. All procedures followed ethical protocols generally accepted in animal husbandry and participatory farmer questionnaires to ensure minimal disturbance to normal management routines (Soltan, 2010; Pickett et al., 2023; Jagadeesh et al., 2025; Machado-Ramos et al., 2023; Son et al., 2024). The research design adhered to standards set for evaluating the impacts of feeding supplementation on productive and reproductive performance in Kosali cows, taking into account the socio-cultural context of smallholder production systems (Crouch et al., 2022; Bhagat et al., 2021; Jain et al., 2019; Kumar et al., 2024).


3. results and discussion

3.1 Demographic Profile of Respondents in Raipur Division
The demographic and socio-economic profile of 200 respondents offers important background information for interpreting feed supplementation perceptions by Kosali cattle farmers in Raipur Division.
Reliability Statistics:
Table 1: supplementation perceptions by Kosali cattle farmers in Raipur Division
	Cronbach's Alpha
	N of Items perception questionnaire

	0.821
	10



Cronbach's alpha, which assesses internal consistency across the 10-item perception questionnaire, was used to statistically test construct measurement validity in order to guarantee the reliability of the perception-based findings. Farmers' perceptions of feed supplementation were consistently measured by the questionnaire items, as evidenced by the high level of reliability indicated by the overall Cronbach's alpha value of 0.821.

3.1.1 Age Distribution and Gender Pattern
The majority of the respondents were male middle-aged, evenly spread between 45–64 years in each of the districts (Figure 1), whereas youth engagement (<35 years) was low (<10%). This suggests that Kosali cattle rearing is a predominantly traditional activity, operated by veteran older farmers, with little intergenerational transfer (Jain et al., 2017; Bhagat et al., 2021). In line with the gendered nature of livestock management decision-making throughout the region, as documented in South Asia (Swarnkar & Sengar, 2022; Bhagat et al., 2021). This gendered organization may affect the implementation of new feed supplementation technologies.


Figure 1. Graphical view Age Distribution and Percent Frequency of Respondents from Raipur Divisions

Table 2. Gender of Respondents from Raipur Divisions
	Gender
	Frequency
	Percentage

	Male
	200
	100%

	Female
	0
	0%




3.1.2 Education, Occupation, Location, and Farming Experience
Mostly low education levels, with 60–75% of the respondents at or below high school (Table 3; Figure 2), was the general level of educational attainment. Poor literacy could restrict comprehension of scientific feeding (Kumar et al., 2024; Senbeta, 2021). All the respondents were rural farmers with more than 10 years of experience (Table 4), indicating strong indigenous knowledge (Jain et al., 2018; Poudel et al., 2023). Although experience can enhance day-to-day management, it may decrease adoption of new feeding interventions in the absence of extension services with a focus (Mooventhan et al., 2016; Dash et al., 2021).


Table 3. Education Level of Respondents from Raipur Divisions
	Percent Frequency District wise

	Education Level
	Dhamtari
	Baloda bazar
	Raipur
	Gariyaband
	Mahasamund

	Less than High School
	75.0
	70.0
	70.0
	70.0
	60.0

	High School Graduate
	25.0
	27.5
	30.0
	27.5
	32.5

	Diploma/Certificate
	0.0
	2.5
	0.0
	2.5
	5.0

	College/Bachelor’s Degree
	0.0
	0.0
	0.0
	2.5
	2.5

	Total (%)
	100
	100
	100
	100
	100




Figure 2. Graphical view of Respondents Education Level from Raipur Divisions


Table 4. Occupation, Location and Farming Experience of Respondents from Raipur Divisions
	Percent Frequency District wise

	Occupation
	Percentage
	Location
	Percentage
	Experience Level
	Percentage

	Farmer
	100%
	Rural Area
	100%
	More than 10 years
	100%



3.2 Perceptions of Feed Supplementation on Productivity and Reproductive Efficiency District wise
There was a survey of 10 questions to measure the perceptions of the respondents through five districts. Generally, feed supplementation was seen to positively influence reproductive traits, whereas responses for productive traits were district-specific.
3.2.1 Dhamtari District
In Dhamtari, supplementation had a positive effect on conception rates (Q6; t = -3.766, p = 0.001) and reproductive cycle (Q8; t = -3.873, p = 0.001), but milk yield, body condition, and calving rate were non-significant (Table 5). These results are consistent with Soltan (2010), who has reported improved reproductive efficiency in cows under dietary supplementation in stress situations, and Pickett et al. (2023), who evidenced improved fertility by nutritional interventions. The failure to observe substantial effects on milk production could be indicative of a small sample or small feed variation (Jagadeesh et al., 2025).

Table 5. Impact of feed supplementation on Productivity and Reproductive Efficiency of Kosali Cows in Dhamtari.
	Question No.
	Description 
	Mean Score
	SD
	CV (%)
	t-value
	p-value two tailed
	Significance

	Q1
	Impact on Milk Production
	2.725
	0.816
	0.299
	-2.131
	0.059
	No

	Q2
	Improvement in Body Condition
	2.725
	0.877
	0.322
	-1.984
	0.082
	No

	Q3
	Weight Gain
	3.100
	0.810
	0.261
	0.781
	0.660
	No

	Q4
	Nutritional Completeness of Feed
	3.225
	0.832
	0.258
	1.711
	0.143
	No

	Q5
	Reproductive Performance Improvement (Estrus)
	2.950
	0.783
	0.265
	-0.404
	0.689
	No

	Q6
	Reproductive Performance Improvement (Conception)
	2.400
	1.008
	0.420
	-3.766
	0.001
	Yes

	Q7
	Calving Rate Improvement
	2.925
	0.859
	0.294
	-0.552
	0.876
	No

	Q8
	Effect on Reproductive Cycle
	2.500
	0.816
	0.327
	-3.873
	0.001
	Yes

	Q9
	Cost-Effectiveness
	2.950
	1.085
	0.368
	-0.291
	0.773
	No

	Q10
	Willingness to Recommend Supplementation
	2.950
	0.783
	0.265
	-0.404
	0.689
	No


SD=Standard Deviation, CV=Coefficient of Variance; Significance level (p < 0.05)


3.2.2 Baloda Bazar District
Respondents in Baloda Bazar identified dramatic increases in milk yield (Q1; p < 0.001), conception (Q6; p < 0.001), and calving percentage (Q7; p = 0.002) (Table 6). This corroborates the function of supplementation with protein- and energy-dense nutrients to improve lactation and fertility (Rodrigues et al., 2020; Machado-Ramos et al., 2023). Farmers' belief in naked-eye-perceptible increase in milk production is important for long-term adoption (Jain et al., 2019; Chaudhary et al., 2023).

Table 6: Impact of feed supplementation on Productivity and Reproductive Efficiency of Kosali Cows in Baloda Bazar.
	Question No.
	Description 
	Mean Score
	SD
	CV (%)
	t-value
	p-value two tailed
	Significance

	Q1
	Impact on Milk Production
	2.225
	0.974
	0.438
	-5.034
	0.000
	Yes

	Q2
	Improvement in Body Condition
	2.600
	1.194
	0.459
	-2.119
	0.061
	No

	Q3
	Weight Gain
	3.025
	1.291
	0.427
	0.122
	0.904
	No

	Q4
	Nutritional Completeness of Feed
	2.800
	1.265
	0.452
	-1.000
	0.485
	No

	Q5
	Reproductive Performance Improvement (Estrus)
	2.825
	1.279
	0.453
	-0.866
	0.588
	No

	Q6
	Reproductive Performance Improvement (Conception)
	2.275
	1.012
	0.445
	-4.529
	0.000
	Yes

	Q7
	Calving Rate Improvement
	2.450
	1.011
	0.413
	-3.439
	0.002
	Yes

	Q8
	Effect on Reproductive Cycle
	2.700
	1.181
	0.437
	-1.607
	0.174
	No

	Q9
	Cost-Effectiveness
	2.725
	1.240
	0.455
	-1.403
	0.253
	No

	Q10
	Willingness to Recommend Supplementation
	3.100
	1.374
	0.443
	0.460
	0.972
	No


SD=Standard Deviation, CV=Coefficient of Variance; Significance level (p < 0.05)

3.2.3 Raipur District
Eight out of ten parameters were significant in Raipur, such as milk yield (Q1; p < 0.001), body condition (Q2; p = 0.013), weight gain (Q3; p = 0.004), conception (Q6; p < 0.001), calving rate (Q7; p = 0.004), reproductive cycle (Q8; p = 0.007), cost-effectiveness (Q9; p = 0.006), and willingness to recommend supplementation (Q10; p = 0.035) (Table 7). This positive attitude is a result of the positive impacts of proper nutrition during lactation and peripartum on productivity and fertility (Son et al., 2024; Crouch et al., 2022). The cost-effectiveness is an indication that farmers view supplementation as a cost-effective investment for herd management.






Table 7: Impact of feed supplementation on Productivity and Reproductive Efficiency of Kosali Cows in Raipur.
	Question No.
	Description 
	Mean Score
	SD
	CV (%)
	t-value
	p-value two tailed
	Significance

	Q1
	Impact on Milk Production
	1.950
	1.037
	0.532
	-6.407
	0.000
	Yes

	Q2
	Improvement in Body Condition
	2.475
	1.198
	0.484
	-2.772
	0.013
	Yes

	Q3
	Weight Gain
	2.425
	1.130
	0.466
	-3.219
	0.004
	Yes

	Q4
	Nutritional Completeness of Feed
	2.725
	1.261
	0.463
	-1.380
	0.263
	No

	Q5
	Reproductive Performance Improvement (Estrus)
	2.675
	1.289
	0.482
	-1.595
	0.178
	No

	Q6
	Reproductive Performance Improvement (Conception)
	2.225
	1.121
	0.504
	-4.374
	0.000
	Yes

	Q7
	Calving Rate Improvement
	2.400
	1.194
	0.498
	-3.178
	0.004
	Yes

	Q8
	Effect on Reproductive Cycle
	2.475
	1.109
	0.448
	-2.994
	0.007
	Yes

	Q9
	Cost-Effectiveness
	2.425
	1.196
	0.493
	-3.041
	0.006
	Yes

	Q10
	Willingness to Recommend Supplementation
	2.625
	1.005
	0.383
	-2.360
	0.035
	Yes


SD=Standard Deviation, CV=Coefficient of Variance; Significance level (p < 0.05)

3.2.4 Gariyaband District
In Gariyaband, there was notable improvement in milk yield (Q1; p = 0.011), response to heat (estrus) (Q5; p = 0.002), and conception (Q6; p < 0.001) (Table 8). The other characteristics, such as weight gain, calving percentage, and body condition, were not significant, possibly due to variable quality and availability of feed, a trend described in smallholder setups (Madhavi et al., 2023; Zarin et al., 2023).

Table 8: Impact of feed supplementation on Productivity and Reproductive Efficiency of Kosali Cows in Gariyaband.
	Question No.
	Description 
	Mean Score
	SD
	CV (%)
	t-value
	p-value two tailed
	Significance

	Q1
	Impact on Milk Production
	2.550
	1.011
	0.397
	-2.814
	0.011
	Yes

	Q2
	Improvement in Body Condition
	3.000
	1.281
	0.427
	0.000
	1.000
	No

	Q3
	Weight Gain
	2.575
	1.357
	0.527
	-1.981
	0.082
	No

	Q4
	Nutritional Completeness of Feed
	3.075
	1.347
	0.438
	0.352
	0.727
	No

	Q5
	Reproductive Performance Improvement (Estrus)
	2.225
	1.405
	0.631
	-3.489
	0.002
	Yes

	Q6
	Reproductive Performance Improvement (Conception)
	2.050
	1.319
	0.644
	-4.554
	0.000
	Yes

	Q7
	Calving Rate Improvement
	2.975
	1.143
	0.384
	-0.138
	0.891
	No

	Q8
	Effect on Reproductive Cycle
	2.850
	1.292
	0.453
	-0.734
	0.701
	No

	Q9
	Cost-Effectiveness
	2.825
	1.394
	0.493
	-0.794
	0.648
	No

	Q10
	Willingness to Recommend Supplementation
	2.900
	1.582
	0.545
	-0.400
	0.692
	No


SD=Standard Deviation, CV=Coefficient of Variance; Significance level (p < 0.05)

3.2.5 Mahasamund District
In Mahasamund, milk yield (Q1; p < 0.001), body condition (Q2; p = 0.008), conception (Q6; p < 0.001), and intended recommendation of supplementation (Q10; p = 0.040) were significant (Table 9). Non-significant weight gain and feed completeness responses are indicative of moderate awareness of supplementation effects, as noted in earlier studies in Chhattisgarh (Bhagat et al., 2021; Jain et al., 2018).

Table 9: Impact of feed supplementation on Productivity and Reproductive Efficiency of Kosali Cows in Mahasamund.
	Question No.
	Description 
	Mean Score
	SD
	CV (%)
	t-value
	p-value two tailed
	Significance

	Q1
	Impact on Milk Production
	2.100
	0.841
	0.401
	-6.766
	0.000
	Yes

	Q2
	Improvement in Body Condition
	2.525
	1.012
	0.401
	-2.967
	0.008
	Yes

	Q3
	Weight Gain
	3.000
	0.961
	0.320
	0.000
	1.000
	No

	Q4
	Nutritional Completeness of Feed
	3.050
	1.154
	0.378
	0.274
	0.786
	No

	Q5
	Reproductive Performance Improvement (Estrus)
	3.075
	1.047
	0.341
	0.453
	0.980
	No

	Q6
	Reproductive Performance Improvement (Conception)
	1.975
	0.660
	0.334
	-9.826
	0.000
	Yes

	Q7
	Calving Rate Improvement
	2.750
	0.899
	0.327
	-1.759
	0.130
	No

	Q8
	Effect on Reproductive Cycle
	2.900
	0.900
	0.310
	-0.703
	0.730
	No

	Q9
	Cost-Effectiveness
	2.850
	0.802
	0.281
	-1.183
	0.366
	No

	Q10
	Willingness to Recommend Supplementation
	2.700
	0.823
	0.305
	-2.306
	0.040
	Yes


SD=Standard Deviation, CV=Coefficient of Variance; Significance level (p < 0.05)

The collective mean perception of feed supplementation on Kosali cow productivity and reproductive efficiency throughout Raipur Division (Table 10 and Figure 3) revealed moderate awareness among farmers, with mean scores of 2.44±0.39 in Raipur to 2.85±0.45 in Dhamtari. Dhamtari farmers showed the highest perceived advantage, especially regarding milk quantity and lactation efficiency, while respondents from Raipur showed comparatively lower perception scores, indicating spatial heterogeneity in knowledge and practice adoption of supplementation (Bhagat et al., 2021; Jain et al., 2019; Sahu et al., 2025).


3.3 Overall Mean Perception on the Impact of feed supplementation on Productivity and Reproductive Efficiency
The present study combined farmer perceptions with objectively measured production and reproductive parameters of the Kosali cattle in the Raipur Division to ascertain the impacts of feed supplementation. District-wise mean perception scores and changes in measured productivity are presented in Tables 10 and 11, respectively.
3.3.1 Perception and Measured Productivity Changes
District-level overall perception means for the impact of feed supplementation on productivity ranged from 2.39 ± 0.38 (Raipur) to 2.94 ± 0.47 (Dhamtari), all below the neutral benchmark score of 3.0. One-sample t-tests (n = 40 per district) showed that perceptions in Baloda Bazar (t = −6.32, p < 0.0001), Raipur (t = −17.05, p < 0.0001), Gariyaband (t = −5.45, p < 0.0001), and Mahasamund (t = −6.08, p < 0.0001) were significantly lower than neutral, but Dhamtari (t = −2.40, p = 0.0175) showed a lesser yet significant deviation below neutrality.
Field evaluation revealed significant improvements in milk yield as a result of supplementation across districts: Raipur (+36.36%), Baloda Bazar (+35.71%), Gariyaband (+32.50%), Dhamtari (+28.57%), and Mahasamund (+53.57%). These improvements confirm that supplementation matched up with meaningful gains in productivity, as documented earlier that focused nutritional and mineral interventions improve milk yield in dairy cattle (Rabiee et al., 2010; Valldecabres et al., 2022; Abulaiti et al., 2024; Sihag et al., 2020).

Table 10. Overall Mean Perception on the Impact of feed supplementation on Productivity and correlation these perceptions with actual productivity in Raipur Divisions

	Districts of Raipur division
	Perception Mean
	SD
	t-value
	p-value (two-tailed)
	Actual productivity 
(selected farms of Raipur Divisions)

	
	
	
	
	
	Average Milk Yield Before Supplement (mL/day/cow)
	Average Milk Yield After Supplement (mL/day/cow)
	Milk Yield Increased (mL/day/cow)
	Average % Increase

	Dhamtari
	2.94
	0.47
	-2.4
	0.0175
	733.33
	1000.00
	266.67
	36.36

	Baloda Bazar
	2.66
	0.42
	-6.32
	< 0.0001
	700.00
	950.00
	250.00
	35.71

	Raipur
	2.39
	0.38
	-17.05
	< 0.0001
	666.67
	883.33
	216.67
	32.50

	Gariyaband
	2.8
	0.44
	-5.45
	< 0.0001
	816.67
	1050.00
	233.33
	28.57

	Mahasamund
	2.67
	0.42
	-6.08
	< 0.0001
	466.67
	716.67
	250.00
	53.57


SE= Standard Deviation and p < 0.0001

In contrast, Pearson correlation between district-level mean perception and actual % increase in milk yield was weakly negative and statistically non-significant (r = −0.347, p = 0.568), indicating that farmers' subjective evaluations did not match the objectively measured improvements. The observed mismatch could be related to the timing of perception assessment, farmers' expectations, or limited awareness of measurable benefits. Previous works report similar discrepancies between extension outcomes and perceived benefits, where farmers more often than not tend to underestimate gains due to absence of feedback mechanisms or incomplete record-keeping (Senbeta, 2021; Guinguina et al., 2020).




3.3.2 Perception and Measured Reproductive Performance
Perception scores for reproductive improvement also remained below neutral across districts, ranging from 2.47 ± 0.39 (Raipur) to 2.78 ± 0.44 (Dhamtari). One-sample t-tests confirmed that all five districts exhibited significantly lower perception means than the neutral score (e.g., Raipur t = −10.74, p < 0.0001; Baloda Bazar t = −5.66, p < 0.0001; Dhamtari t = −4.03, p = 0.0001).
Despite these moderate perceptions, objective reproductive outcomes improved markedly post-supplementation. Calving intervals reduced throughout all districts: Raipur (15.00 → 12.67 months), Baloda Bazar (13.67 → 12.33), Gariyaband (14.67 → 12.33), Dhamtari (16.33 → 13.00), and Mahasamund (15.33 → 12.00). These reductions of 1.34–3.33 months constitute a biologically meaningful improvement in reproductive efficiency, which is in agreement with literature showing that dietary supplementation enhances conception rates and shortens calving intervals (Pickett et al., 2023; Kantwa et al., 2022; Molefe & Mwanza, 2020).

Table 11. Overall Mean Perception on the Impact of feed supplementation on Reproductive Efficiency and correlation these perceptions with actual reproductive efficiency in Raipur Divisions

	District
	Mean
	SD
	t-value
	p-value (two-tailed)
	Reproductive Efficiency 
(selected farms of Raipur Divisions)

	
	
	
	
	
	Average Calving Interval Before Supplementation (months)
	Average Calving Interval After Supplementation (months)

	Dhamtari
	2.78
	0.44
	-4.03
	0.0001
	15
	13

	Baloda Bazar
	2.68
	0.42
	-5.66
	< 0.0001
	14
	12

	Raipur
	2.47
	0.39
	-10.74
	< 0.0001
	15
	12

	Gariyaband
	2.64
	0.42
	-6.02
	< 0.0001
	16
	13

	Mahasamund
	2.71
	0.43
	-4.99
	< 0.0001
	15
	12


SE= Standard Deviation and p < 0.0001

However, the Pearson correlation between reproductive perception and reduction in calving interval was only weakly positive, with a correlation coefficient of 0.399 and p-value of 0.506, thus non-significant. This would indicate that, whereas biological improvements were clear, they were not perceived by farmers. Changes in reproduction are always more difficult to perceive and usually require timely and correct heat detection, recording, and management in order to be perceived, as evidenced by Soto et al. (2001) and Zarin et al. (2023), hence the poor perception responses.

3.3.3 Integrating Perception with Extension Implications
The observed mismatch between objective productivity/reproductive gains and subjective perceptions underlines a crucial need for improved communication and extension practices. Improved record-keeping, demonstration farms, and farmer feedback systems could bridge this perception gap and encourage wider adoption of feed supplementation (Bhagat et al., 2021; Pandey, 2022). The studies revealed that farmers, if given clear evidence of improvements-for instance, milk yield charts or conception rate records-are more likely to continue supplementation practices (Pickett et al., 2023; Jagadeesh et al., 2025).
In addition, district-level correlation analyses in this study were based on aggregated data (n = 5), which inherently limits the statistical power. Future studies with larger sample sizes at herd or individual cow level will yield more powerful insights on the relationship between farmer perception and actual performance. Final Thoughts Feed supplementation across districts in the Raipur Division significantly improved the milk yield and reproductive performance of Kosali cattle, as logically expected from the science of nutrition. Rabiee et al. (2010), Abulaiti et al. (2024), Sihag et al. (2020), and Kantwa et al. (2022) also reported similar findings. However, farmers' perception remained modest and mostly failed to delineate these measurable benefits. Farmer education needs to be enhanced, data-based feedback mechanisms need to be reinforced, and participatory on-farm demonstrations will be key in translating these objective benefits into perceived value for long-term adoption.

3.3.4 Synthesis of Findings Across Districts
1. Reproductive Efficiency: Reproductive cycle and conception improvements were always notable, validating that feed supplementation maximizes reproductive performance in Kosali cows (Soltan, 2010; Pickett et al., 2023; Catussi et al., 2024).
2. Milk Yield and Body Condition: Both milk yield and body condition improved considerably in Raipur, Baloda Bazar, and Mahasamund, which demonstrates the potential of supplementation in terms of quality and quantity of milk (Jagadeesh et al., 2025; Machado-Ramos et al., 2023; Son et al., 2024).
3. District Variability: Differences in meaningful outcomes imply that farmer experience, feed quality, availability of supplements, and regional management practices affect perceived effectiveness (Madhavi et al., 2023; Kumar et al., 2024).
4. Economic Perception: Only in Raipur and Mahasamund was willingness to recommend supplementation significant, implying that farmers' perceived cost-benefit elicits adoption (Rahman et al., 2023; Chaudhary et al., 2023).
5. Alignment with Literature: The findings concur with international evidence demonstrating that supplementation with protein, minerals, and energy has a positive effect on reproductive efficiency, body condition, and milk production in both indigenous and crossbred cows (Sihag et al., 2020; Crouch et al., 2022; Rodrigues et al., 2020; Abulaiti et al., 2024; Kantwa et al., 2022).
3.3.5 Limitations
Although insightful, the current study has some drawbacks. Instead of using direct on-field productivity assessments, the analysis mostly relied on farmers' self-reported perceptions, which could introduce subjective bias. Although regionally representative, the sample size was restricted to Raipur Division's five districts, which hindered more extensive generalization. Furthermore, farmers' differences in management, seasonality, and economics were not entirely controlled. Additionally, there was insufficient longitudinal data in the study to confirm the long-term impacts of feed supplementation on milk production and reproductive efficiency. To increase the empirical validity of the results, future studies should include multi-seasonal assessments, direct performance measurements, and larger sample sizes.

4. Conclusion

This current study offers detailed knowledge of farmers' beliefs about feed supplementation and its impact on the productivity and reproductive performance of Kosali cows in Raipur Division, Chhattisgarh. The results indicated that the majority of the respondents identified feed supplementation- mainly protein, mineral mixtures, and energy-dense diets- as a crucial factor that improves milk production, body condition, and conception rates. District-level differences emphasized the contribution of resource availability, knowledge, and access to veterinary or extension services in influencing adoption patterns. Perceived benefits were reported by farmers from Raipur, Mahasamund, and Baloda Bazar as greater, reflecting greater awareness and improved access to quality feed inputs. 
The study also showed that feed supplementation significantly improved the productivity and reproductive performance of Kosali cows, with marked increases in milk yield and reduced calving intervals. However, farmers’ perceptions remained below neutral, revealing a weak correlation between perceived and actual benefits. District-level variations reflected differences in awareness, resources, and extension support. Strengthening farmer education, improving record-keeping, and promoting participatory demonstrations are essential to bridge this perception gap. Integrating scientific feeding with effective communication can enhance sustainable livestock productivity and support the long-term development of Kosali cattle in Chhattisgarh.
In contrast, poor awareness and economic constraints in Gariyaband and Dhamtari influenced supplementation practices. In general, this research reaffirms that systematic and balanced feed supplementation can significantly enhance the reproductive and productive performance of Kosali cows. Intensifying farmer education, encouraging affordable supplement choices, and mainstreaming scientific feeding approaches into local management systems can increase livestock sustainability, conservation of breeds, and rural income generation. These findings emphasize participatory extension approaches and region-specific nutrition interventions for maximizing the genetic potential and productivity of native Kosali cattle in Chhattisgarh.
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Age Distribution of all districts

Dhamtari	18–24 years	25–34 years	35–44 years	45–54 years	55–64 years	65 years or older	2.5	2.5	12.5	30	32.5	20	Baloda bazar	18–24 years	25–34 years	35–44 years	45–54 years	55–64 years	65 years or older	0	5	25	35	20	15	Raipur	18–24 years	25–34 years	35–44 years	45–54 years	55–64 years	65 years or older	2.5	2.5	22.5	42.5	17.5	12.5	Gariyaband	18–24 years	25–34 years	35–44 years	45–54 years	55–64 years	65 years or older	0	27.5	20	20	27.5	5	Mahasamund	18–24 years	25–34 years	35–44 years	45–54 years	55–64 years	65 years or older	0	5	17.5	35	22.5	20	Districts of Raipur Divisions


Frequency (%)




Dhamtari	Less than High School	High School Graduate	Diploma/Certificate	College/Bachelor’s Degree	75	25	0	0	Baloda bazar	Less than High School	High School Graduate	Diploma/Certificate	College/Bachelor’s Degree	70	27.500000000000004	2.5	0	Raipur	Less than High School	High School Graduate	Diploma/Certificate	College/Bachelor’s Degree	70	30	0	0	Gariyaband	Less than High School	High School Graduate	Diploma/Certificate	College/Bachelor’s Degree	70	27.500000000000004	2.5	2.5	Mahasamund	Less than High School	High School Graduate	Diploma/Certificate	College/Bachelor’s Degree	60	32.5	5	2.5	Districts of Raipur Divisions


Frequency





