


A Comparative Analysis on the Attitude of Small and Big Farmers  towards Integrated Pest Management Practices in Grape Cultivation 

[bookmark: _GoBack]Abstract
The present study was carried out in two taluks of Chikkaballapura district of Karnataka state during 2023-24 to analyze  of small and big farmers towards integrated pest management practices in grape cultivation. Sixty small farmers and 60 big farmers cultivation grapes were randomly selected for the research study. The results revealed that a majority of small farmers and big farmers possessed favourable to more favourable attitude towards integrated pest management practices in grape cultivation. It was also found age, education, experience in grape cultivation, knowledge regarding IPM practices, economic orientation, innovativeness, risk orientation, mass media participation, extension participation and extension contact of grape growers of both small and big grape growers had significant to highly significant relationship with their attitude towards integrated pest management practices in grape cultivation.
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1. Introduction 
Integrated Pest Management (IPM) is an ecologically based approach that provides long-term pest control by combining techniques such as biological control, habitat manipulation, agronomical adjustments, and the use of pest-resistant crop varieties. Unlike relying on a single method, IPM integrates multiple strategies to achieve sustained crop protection. Pesticides are used sparingly within IPM systems, only when monitoring and scouting show they are essential to prevent economic damage. When applied, these pest control methods—including pesticide use—are chosen to minimize risks to human health, beneficial organisms, and the environment. For grape growers, Integrated Pest Management offers an efficient, low-cost, and environmentally friendly way to manage diseases and pests, crucial in vineyards where pest and disease control directly impacts crop quality. However, frequent and indiscriminate use of chemicals remains common, leading to high pesticide residues on grapes and environmental contamination affecting air, water, soil, and biodiversity. Overuse also contributes to pest resistance, reducing pesticide effectiveness over time. IPM provides grape growers with a comprehensive, sustainable solution that not only protects crops, but also preserves environmental health by reducing dependency on harmful chemicals. (Anonymous, 2022, Anonymous, 2023a and Prodipto Bishnu Angon et. al., 2023.)
Integrated pest management practices has not yet achieved widespread adoption on farms. It is crucial now to promote these innovative approaches by first assessing the techniques farmers currently use and, if needed, adjusting the practices to better fit different local ecological conditions. This approach will help to make these sustainable practices more accessible and beneficial to farmers across diverse regions. The adoption of integrated pest  management practices depends upon the attitude of farmers towards it.  Hence, the present study has been taken up with the following specific objectives: 
1. [bookmark: _Hlk222041688]To analyse  the attitude of small and big farmers towards integrated pest management practices in grape cultivation   
1. [bookmark: _Hlk152925365]To find out the association between the  profile characteristics of small and big grape growers towards  their attitude towards pest management practices in grape cultivation 
2. Methodology
The study was carried out in Chikkaballapura district of Karnataka state during 2023-2024. Chikkaballapura (2449.69 ha) district stands fourth in terms of area under grapes in Karnataka state (47120 ha) for the year 2023-24 (Anonymous, 2023b). Under the grape growing districts of Southern Karnataka, Chikkaballapur district has largest area under grapes (2449.69 ha) followed by Bengaluru rural (2022 ha), Bengaluru urban (437 ha), Tumakuru (67 ha) and Kolar (13 ha) (Anonymous, 2023b). Hence, Chikkaballapura district was purposively selected for the study, since it had the largest area under grapes in Southern Karnataka.
Grape is cultivated in an area of 2449.69 ha. in Chikkaballapura district during the year 2023. Out of the six taluks, Chikkaballapura (1849.80 ha.) and Sidlaghatta (453.16 ha.) taluks were purposively selected for the study since these taluks have recorded first and second positions in terms of larger areas under grape cultivation in the district during the year 2023 (Anonymous, 2023c). Six villages in Chikkaballapura taluk and six villages in Sidlaghatta taluk were randomly selected for the study. From each of the sampled village, five small farmers and five big farmers growing grapes were again randomly selected for the study. Thus, the total sample constituted 120 grape growers (60 small farmers and 60 big farmers) from 12 villages in two taluks of Chikkaballapur district.
Attitude of grape growers (dependent variable) towards integrated pest management in the present study is operationalized as the degree of positive or negative feelings of grape growers towards integrated pest management practices. The respondent’s attitude was measured using the scale developed by Krishnamurthy (1999). The scale consisted of 16 statements rated on a five-point continuum, namely ‘Strongly Agree’, ‘Agree’, ‘Undecided’,’ Disagree’, and ‘Strongly Disagree’ with assigned scores of five, four, three, two and one, respectively for each statement. Grape growers were asked to choose their response for each statement on a five-point continuum. The minimum and maximum possible score one could get was 16 and 80, respectively. On the basis of the total attitude score obtained for the 16 statements, the respondents were grouped into three categories namely, less favourable, favourable and more favourable considering mean (60.00) and half standard deviation (4.44) as a measure of check.
	Attitude category 
	Criteria
	Score

	Less favourable 
	< Mean- ½ sd
	<55.56

	Favourable
	Mean ± ½ sd
	55-56 to 64.44

	More favourable 
	> Mean+ ½ sd
	> 64.44

	Mean = 60.00; Standard deviation = 8.88



Ex-post-facto research design was followed in the present study. The collected data scored, tabulated and analysed using frequency, percentage, standard deviation, zero order correlation and student ‘t’ test. Information regarding 15 profile characteristics (Independent variables) of growers were measured using structured schedule with suitable scales.
1. Results and Discussion 
3.1 Statement-wise attitude of grape growers towards integrated pest management practices
[bookmark: _Hlk207053447]It is observed from Table 1 that among the sixteen attitude statements regarding integrated pest management practices of small farmers, the statement ‘Timely pruning may help in minimizing the major diseases in grapes’ obtained a mean attitude score of 4.60 and was accorded the first rank, while the statement ‘Use of healthy, disease-free saplings prevents the pest problem’ received a mean attitude score of 4.58 and was ranked second. The statement ‘Right time, method and application of pesticide plays a significant role in managing the pests’ secured a mean attitude score of 4.53 and was ranked third, whereas the statement ‘Bordeaux mixture is found to be cost effective and best management schedule in managing the diseases in grapes’ was ranked fourth with a mean attitude score of 4.45.The statement ‘Selection of tolerant/resistant grape varieties is a better and preventive method than managing the pest infestation through curative methods’ obtained a mean attitude score of 4.25 and was ranked fifth, while the statement ‘Pests can be managed by scientific pruning techniques’ received a mean attitude score of 4.24 and was ranked sixth. The statement ‘All commercially available grape varieties may not be tolerant/resistant to pests and diseases’ obtained a mean attitude score of 4.23 and was ranked seventh, whereas the statement ‘Spraying environmentally safe neem cake extraction/neem seed kernel extract helps in managing the harmful insect pests’ was ranked eighth with a mean attitude score of 4.18.The statement ‘Application of Trichoderma enriched compost to vines helps in minimizing the soil pathogens’ secured a mean attitude score of 3.95 and was ranked ninth, while the statement ‘Herbicidal application helps in controlling the weeds’ was ranked tenth with a mean attitude score of 3.20. The remaining six statements, namely, ‘Identification, conservation and multiplication of beneficial insects greatly reduces the pest population and in turn reduces the economic burden to the grape grower’, ‘Mealy bug could be controlled by use of natural enemies like lady bird beetle’, ‘Use of light traps helps the farmer to monitor the pest population’, ‘Use of pheromone trap helps in attracting the pests’, ‘Exposing/raking of soil in vineyards helps in reducing insect population’, and ‘Flea beetle can be controlled by sanitation, i.e., collection and destruction of dried and fallen leaves’ were ranked eleventh (2.98 score), twelfth (2.97 score), thirteenth (2.88 score), fourteenth (2.82 score), fifteenth (2.73 score) and sixteenth (2.68 score), respectively.
It is also observed from Table 1 that among the sixteen attitude statements regarding integrated pest management practices of big farmers, the statement ‘Right time, method, and application of pesticide plays a significant role in managing the pests’ obtained a mean attitude score of 4.77 and was accorded the first rank, while the statement ‘Timely pruning may help in minimizing the major diseases in grapes’ received a mean attitude score of 4.70 and was ranked second.
Table 1: Statement-wise attitude of grape growers towards integrated pest management practices
	Sl. No.
	Attitude statements
	Grape growers

	
	
	Small farmers
(n1=60)
	Big farmers
(n2=60)
	Pooled sample
(n3=120)

	
	
	Mean attitude score
	Rank
	Mean attitude score
	Rank
	Mean attitude score
	Rank

	1
	Timely pruning may help in minimizing the major diseases in grapes
	4.60
	I
	4.70
	II
	4.66
	I

	2
	Use of healthy, disease-free saplings prevents the pest problem
	4.58
	II
	4.45
	VI
	4.52
	III

	3
	Right time, method and application of pesticide plays a significant role in managing the pests
	4.53
	III
	4.77
	I
	4.65
	II

	4
	Bordeaux mixture is found to be cost effective and best management schedule in managing the diseases in grapes
	4.45
	IV
	4.53
	III
	4.48
	IV

	5
	Selection of tolerant/resistant grape varieties is a better and preventive method than managing the pest infestation through curative methods
	4.25
	V
	4.33
	VII
	4.28
	VII

	6
	Pests can be managed by scientific pruning techniques
	4.24
	VI
	4.48
	V
	4.36
	VI

	7
	All commercially available grape varieties may not be tolerant/resistant to pests and diseases
	4.23
	VII
	4.52
	IV
	4.38
	V

	8
	Spraying environmentally safe neem cake extraction/neem seed kernel extract helps in managing the harmful insect pests
	4.18
	VIII
	4.32
	VIII
	4.25
	VIII

	9
	Application of Trichoderma enriched compost to vines helps in minimizing the soil pathogens
	3.95
	IX
	4.18
	IX
	4.07
	IX

	10
	Herbicidal application helps in controlling the weeds
	3.20
	X
	2.92
	XII
	3.06
	X

	11
	Identification, conservation and multiplication of beneficial insects greatly reduces the pest population and in turn reduce the economic burden to the grape grower
	2.98
	XI
	3.03
	XI
	3.01
	XII

	12
	Mealy bug could be controlled by use of natural enemies like lady bird beetle
	2.97
	XII
	2.82
	XIV
	2.90
	XIII

	13
	Use of light traps helps the farmer to monitor the pest population
	2.88
	XIII
	2.88
	XIII
	2.88
	XIV

	14
	Use of pheromone trap helps in attracting the pests
	2.82
	XIV
	2.68
	XVI
	2.75
	XV

	15
	Exposing / raking of soil in vineyards helps in reducing insect population
	2.73
	XV
	3.37
	X
	3.05
	XI

	16
	Flea beetle can be controlled by sanitation i.e., collection and destruction of dried and fallen leaves
	2.68
	XVI
	2.75
	XV
	2.72
	XVI


The statement ‘Bordeaux mixture is found to be cost-effective and the best management schedule in managing the diseases in grapes’ secured a mean attitude score of 4.53 and was ranked third, whereas the statement ‘All commercially available grape varieties may not be tolerant/resistant to pests and diseases’ was ranked fourth with a mean attitude score of 4.52. The statement ‘Pests can be managed by scientific pruning techniques’ obtained a mean attitude score of 4.48 and was ranked fifth, while the statement ‘Use of healthy, disease-free saplings prevents the pest problem’ received a mean attitude score of 4.45 and was ranked sixth. The statement ‘Selection of tolerant/resistant grape varieties is a better and preventive method than managing the pest infestation through curative methods’ secured a mean attitude score of 4.33 and was ranked seventh, whereas the statement ‘Spraying environmentally safe neem cake extraction/neem seed kernel extract helps in managing the harmful insect pests’ was ranked eighth with a mean attitude score of 4.32.
The statement ‘Application of Trichoderma enriched compost to vines helps in minimizing the soil pathogens’ secured a mean attitude score of 4.18 and was ranked ninth, while the statement ‘Exposing/raking of soil in vineyards helps in reducing insect population’ was ranked tenth with a mean attitude score of 3.37. The remaining six statements, namely, ‘Identification, conservation, and multiplication of beneficial insects greatly reduces the pest population and in turn reduces the economic burden on the grape grower’, ‘Herbicidal application helps in controlling the weeds’, ‘Use of light traps helps the farmer to monitor the pest population’, ‘Mealy bug could be controlled by use of natural enemies like lady bird beetle’, ‘Flea beetle can be controlled by sanitation, i.e., collection and destruction of dried and fallen leaves’ and ‘Use of pheromone trap helps in attracting the pests’ were ranked eleventh (3.03 score), twelfth (2.92 score), thirteenth (2.88 score), fourteenth (2.82 score), fifteenth (2.75 score) and sixteenth (2.68 score), respectively.
The results in Table 1 also reveals that among the sixteen attitude statements regarding integrated pest management practices of the pooled sample, the statement ‘Timely pruning may help in minimizing the major diseases in grapes’ obtained a mean attitude score of 4.66 and was accorded the first rank, while the statement ‘Right time, method, and application of pesticide plays a significant role in managing the pests’ received a mean attitude score of 4.65 and was ranked second. The statement ‘Use of healthy, disease-free saplings prevents the pest problem’ secured a mean attitude score of 4.52 and was ranked third, whereas the statement ‘Bordeaux mixture is found to be cost-effective and the best management schedule in managing the diseases in grapes’ was ranked fourth with a mean attitude score of 4.48.
The statement ‘All commercially available grape varieties may not be tolerant/resistant to pests and diseases’ obtained a mean attitude score of 4.38 and was ranked fifth, while the statement ‘Pests can be managed by scientific pruning techniques’ received a mean attitude score of 4.36 and was ranked sixth. The statement ‘Selection of tolerant/resistant grape varieties is a better and preventive method than managing the pest infestation through curative methods’ secured a mean attitude score of 4.28 and was ranked seventh, whereas the statement ‘Spraying environmentally safe neem cake extraction/neem seed kernel extract helps in managing the harmful insect pests’ was ranked eighth with a mean attitude score of 4.25.
The statement ‘Application of Trichoderma enriched compost to vines helps in minimizing the soil pathogens’ secured a mean attitude score of 4.07 and was ranked ninth, while the statement ‘Herbicidal application helps in controlling the weeds’ was ranked tenth with a mean attitude score of 3.06. The remaining six statements, namely, ‘Exposing/raking of soil in vineyards helps in reducing insect population’, ‘Identification, conservation, and multiplication of beneficial insects greatly reduces the pest population and in turn reduces the economic burden to the grape grower’, ‘Mealy bug could be controlled by use of natural enemies like ladybird beetle’, ‘Use of light traps helps the farmer to monitor the pest population’, ‘Use of pheromone trap helps in attracting the pests’, and ‘Flea beetle can be controlled by sanitation, i.e., collection and destruction of dried and fallen leaves’ were ranked eleventh (3.05 score), twelfth (3.01 score), thirteenth (2.90 score), fourteenth (2.88 score), fifteenth (2.75 score) and sixteenth (2.72 score), respectively.
It could be inferred from the findings in Table 1 that both the small and big farmers had favorable attitude towards integrated pest management practices in grape cultivation. The results are in line with the Shivani, et. al., 2022.
3.2 Overall attitudes of small and big farmers towards integrated pest management practices in grape cultivation 
The data in Table 1 reveals that 38.33 per cent of the small farmers had favourable attitude towards integrated pest management practices, while 36.67 and 25.00 per cent of the small farmers had less favorable and more favorable attitude towards integrated pest management practices, respectively. In the case of big farmers, 35.00 per cent of them belonged to the more favorable attitude category, followed by 33.33 and 31.67 per cent of them belonged to favourable and less favourable attitude categories towards integrated pest management practices, respectively. The results in Table 2 also reveals that a great number of grape growers in the pooled sample (35.83%) had favorable attitude towards integrated pest management practices, followed by 34.17 and 30.00 per cent of the pooled sample of grape growers were having less favorable and more favorable attitude towards integrated pest management practices, respectively. The present findings are in line with the research studies reported by Suresh (2017), Maratha and Badodiya (2018) and Samdariya et al. (2023).
Table 2: Overall attitude of small and big farmers towards integrated pest management practices in grape cultivation 
	Sl. No.
	Attitude categories
	Grape growers

	
	
	Small farmers
(n1=60)
	Big farmers
(n2=60)
	Pooled sample
(n3=120)

	
	
	No.
	%
	No.
	%
	No.
	%

	1.
	Less favorable (<55.56 score)
	22
	36.67
	19
	31.67
	41
	34.17

	2.
	Favorable
 (55.56 – 64.44 score)
	23
	38.33
	20
	33.33
	43
	35.83

	3.
	More favorable
 (>64.44 score)
	15
	25.00
	21
	35.00
	36
	30.00

	Total
	60
	100.00
	60
	100.00
	120
	100.00



The results revealed that a majority of small and big farmer have favourable to more favourable attitude towards integrated pest management practices. An integrated pest management practice promotes sustainable pest control, reduces the excessive use of chemical pesticides, and minimizes environmental risks. Besides, integrated pest management ensures long-term ecological balance by integrating biological, cultural, mechanical, and chemical control measures effectively. Hence, a greater proportion of small and big farmers possessed a favourable attitude towards integrated pest management practices. The findings are in concordance with the findings of Dhawale (2019), Bagri (2020), Pawar and Channaveer (2021) and Panchal and Patel (2022).  
3.3 Test of significance of mean attitude score of integrated pest management practices between small and big farmers.
The results in Table 3 reveals that the mean attitude score of big farmers (60.70) was slightly higher compared to mean attitude score of small farmers (59.39). The 't' value (0.072) showed a non-significant difference in respect of mean attitude score of grape growers between small and big farmers. The findings of this study are in line with the findings of Maurya et al. (2017) and Sunil (2020).


[bookmark: _Hlk189552243]Table 3: Test of significance of mean attitude score of integrated pest management practices between small and big farmers
	Farmers
	Mean attitude score
	‘t’ value

	Small farmers
(n1 = 60)
	59.39
	0.072NS

	Big farmers
(n2 = 60)
	60.70
	


NS = Non-significant
[bookmark: _Hlk189639949]3.4 Relationship between profile characteristics of small and big farmers with their attitude towards integrated pest management practices in grape cultivation 
The result in Table 4 reveals the data on the relationship between the profile characteristics of small and big farmers with their attitude towards integrated pest management practices.
In the case of small farmers, big farmers and pooled sample the variables such as family size, cropping intensity, material possession, annual income, and cosmopoliteness were having a non-significant relationship with their attitude towards integrated pest management practices. Whereas, age, education, experience in grape cultivation, knowledge regarding IPM practices, economic orientation, innovativeness, risk orientation, mass media participation, extension participation and extension contact of small farmers, big farmers and in pooled sample exhibited high significant relationship with their attitude towards integrated pest management practices. The results of the study are in line with the findings reported by Ashoori et al. (2016) and Pawar and Channaveer (2021).
Table 4: Relationship between profile characteristics of small and big farmers with   their attitude towards integrated pest management practices in grape cultivation
	Sl. No.
	Profile characteristics
	Correlation co-efficient
 (r value)

	
	
	Small farmers
(n1=60)
	Big farmers
(n2=60)
	Pooled sample
(n3=120)

	1
	Age
	0.2981*
	0.3054*
	0.2968*

	2
	Education
	0.2818*
	0.2919*
	0.2900*

	3
	Experience in grape cultivation
	0.2900*
	0.2968*
	0.222*

	4
	Family size
	0.0919NS
	0.0999NS
	0.0818NS

	5
	Knowledge regarding IPM practices
	0.3618**
	0.3789**
	0.3700**

	6
	Cropping intensity
	0.1968NS
	0.1789NS
	0.1811NS

	7
	Material possession
	0.1886NS
	0.1768NS
	0.1698NS

	8
	Annual income
	0.1923NS
	0.2013NS
	0.1900NS

	9
	Cosmopoliteness
	0.1777NS
	0.1698NS
	0.1711NS

	10
	Economic orientation
	0.2819*
	0.3618**
	0.2189*

	11
	Innovativeness
	0.3688**
	0.3918**
	0.3001**

	12
	Risk orientation
	0.2738*
	0.2919*
	0.2262*

	13
	Mass media participation
	0.3001*
	0.3688**
	0.3011**

	14
	Extension participation
	0.3183*
	0.3268*
	0.2168*

	15
	Extension contact
	0.3680**
	0.3111*
	0.2681**


NS= Non-significant, *=Significant at 5%, **= Significant at 1%
1. Conclusion 
The study results revealed that there is no significant difference among small and big farmers in respect of their attitude towards integrated pest management practices in grape cultivation. Education and mass media participation of grape growers had significant relationship with their attitude towards integrated pest management practices. Therefore, it is important to present useful and necessary applicable messages on integrated nutrient and pest management practices through mass media (radio, television, newspaper, agricultural magazines, internet, social media, etc.) in local languages for developing favourable attitude towards integrated pest management practices.  The findings of the study has also revealed that extension participation and extension contact of grape growers have significant relationship with attitude and adoption of integrated nutrient and pest management practices. Hence, the Karnataka State Department of Horticulture, Indian Council of Agricultural Research institutes, Farm Universities and other concerned agencies needs to organize more number of extension activities for developing favourable attitude towards integrated pest management practices.  Besides, frequent contact with Farm scientists and formal extension would also help in developing favourable attitude towards integrated pest management practices leading to adoption of the same in farmers’ field. 
Disclaimer (Artificial Intelligence) 
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc) and text-to-image generators have been used during writing or editing of this manuscript.
Competing Interests 
Authors have declared that no competing interests exist.
Reference 
Anonymous. (2022). APEDA Horticulture Statistics at a Glance. Ministry of Agriculture and Farmers Welfare, Government of India, New Delhi.
Anonymous. (2023). NHB, Indian Horticulture Database 2022-23. National Horticulture Board, Ministry of Agriculture and Farmers Welfare, Government of India, Gurugram.
Anonymous. (2023b). Report of Directorate of Economics and Statistics, Government of Karnataka.
Anonymous. (2023c). Annual Report 2023, District statistical office, Chikkaballapura.
Ashoori, D., Bagheri, A., Allahyari, M. S., & Michailidis, A. (2016). Understanding the attitudes and practices of paddy farmers for enhancing soil and water conservation in northern Iran. Int. Soil Water Conserv Res., 4(4), 260-266.
Bagri, J. S. (2020). Attitude of the farmers towards sustainable rice production technologies in Nagod block in Satna district of Madhya Pradesh. M.Sc. (Agri.), Thesis (Unpub.), Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur.
Dhawale, S. P. (2019). Attitude of farmers towards sustainable agricultural practices. M.Sc. (Agri.), Thesis (Unpub.), Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani.
Krishnamurthy, B. (1999). An analysis of impact of the farmer field school on integrated pest management in rice. Ph.D. (Agri.), Thesis (Unpub.), Univ. Agric. Sci., Bangalore.
Maratha, p., & Badodiya, K. (2018). Study on adoption of eco-friendly management practices by vegetable growers at Ladpura block of Kota district in Rajasthan. Int. J. Pure App. Biosci., 6(1), 1356-1361.
Maurya, A. S., Yadav, R. N., Narain, S., Kaushal, P., & Parmar, K. (2017). Adoption level of bio-pesticides by brinjal growers in Bulandshahr district of western Uttar Pradesh, India. Int. J. Curr. Microbiol. App. Sci., 6(10), 2642-2646.
Panchal, K., & Patel, J. K. (2022). Paddy growers and their knowledge level towards use of eco-friendly technology in paddy cultivation. Int. J. Agric. Sci., 18(1), 284-289.
Pawar, S., & Channaveer, R. M. (2021). Farmers attitudes towards sustainable agricultural practice: A Descriptive study. Res. J. of Agril. Sci., 12(5), 1527–1530.
Prodipto Bishnu Angon,  Sujit Mondal, Israt Jahan, Mitu Datto, Uttam Biswas Antu, Famin Jahan Ayshi, & Md. Shafiul Islam. (2023). Integrated Pest Management (IPM) in Agriculture and Its Role in Maintaining Ecological Balance and Biodiversity. Advances in Agriculture, 19 pages https://doi.org/10.1155/2023/5546373 .
Samdariya, S. K., Bharati, A. K., Gupta, D., Sharma, P., Shrivastava, S., & Samdariya, P. (2023). Perceived constraints in adopting integrated pest management: Insights from soybean growers. J. Pharm. Innov., 12(12), 291-294.
Shivani Dechamma, B. Krishnamurthy, & M. B. Shanabhoga. (2022). Attitude of farmer producer organizations members towards the organization. Gujarat Journal of Extension Education, 33(2), 106-111.
Sunil, C. S. (2020). Adoption of integrated nutrient management practices by paddy growers. M.Sc. (Agri.), Thesis (Unpub.), Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola.
Suresh, D. K. (2017). Awareness, attitude and adoption towards carbon sequestration technologies in rice and sugarcane based farming system. Ph.D. (Agri.), Thesis (Unpub.), Univ. Agric. Sci., Bangalore.




