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Abstract
The present study was conducted in twelve villages of Latur district from Marathwada region of Maharashtra State in 2024-2025 with 120 soybean growers. Ex-post facto research design was used for the study. As regards with independent variables, area under soybean, sources of information, training received, extension contact, risk orientation and  market orientation had positive and highly significant relationship while education, land holding and experience in soybean cultivation established positive and significant relationship with knowledge of climate resilient technologies by soybean growers. 
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Introduction
Soybean (Glycine max (L.) Merril) is a member of the family Leguminosae, subfamily Papilionaceae, and genus Glycine. It is predominantly cultivated during the Kharif season in India (Chaudhary et al., 2019). With a history of human consumption stretching back approximately 5,000 years, soybeans are believed to have originated in eastern Asia, particularly China. Their introduction to the United States occurred in 1804, profoundly transforming American agriculture. In India, efforts to promote soybean cultivation and utilization began in 1969. Often referred to as the “golden bean” or “miracle crop,” soybean is valued for its versatility (Siamabele, 2021). Nutritionally, it is an excellent source of protein and oil, containing roughly 43.00% protein, 21.00% carbohydrates, 20.00%fat, 5.00% minerals, 4.00% fiber, 8.00% moisture, and notable amounts of vitamins (Kiruba et al., 2025). Its protein is considered complete, as it provides all nine essential amino acids, with a particularly high content of lysine an amino acid often limited in cereal grains. The oil fraction is rich in polyunsaturated fatty acids (PUFAs), especially linoleic acid, which represents about 50-55% of the total fatty acids. This oil is commonly used in the production of vanaspati ghee and in various industrial applications, including inks, paints, and foods (Altieri et al., 2015). 
[bookmark: _Hlk203646831]Soybean also plays a role in the pharmaceutical industry, where protein derivatives are used in antibiotic synthesis including penicillin related drugs. In culinary contexts, soya is widely utilized in both Western and Indian cuisines it features prominently in fast food, dairy alternatives, beverages, and traditional dishes (Usigbe et al., 2024). Its lower carbohydrate and cholesterol free profile make soy-based foods suitable for individuals managing diabetes; its plant protein is also well tolerated by those with allergies to animal proteins. Consequently, soybean remains one of the most economical global sources of premium plant-based protein (Osumba et al., 2021). As a highly versatile crop, soybean holds immense potential for strengthening both agriculture and industrial sectors, thanks to its nutritional richness and diverse applications. In India, soybean has emerged as a highly profitable Kharif cash crop, often outperforming other seasonal crops in terms of yield and economic returns. Globally, Brazil holds the top position in soybean production, while India ranks fifth in the world. For the 2024-25 Kharif season, India’s soybean production is estimated at approximately 133.60 lakh tons, slightly exceeding the 130.62 lakh tons produced in 2023-24. The crop is primarily grown during the Kharif season, with Madhya Pradesh and Maharashtra being the leading states. Among districts in Maharashtra, Latur holds the top position in soybean production.
Climate Change refers to the variations in the mean state of the climate and variations in other parameters (such as the occurrence of extremes) on all temporal and spatial scales beyond that of individual weather events. The average range of temperature for a location, as indicated by minimum, maximum and average temperature values, is an example of a measure of climate change. Climate change refers to long-term shifts in average weather patterns that define local, regional, and global climates. Observations such as melting ice caps, rising global temperatures, and altered rainfall patterns provide clear evidence of these shifts. Increases in temperature can disrupt precipitation regimes and cause changes in river flows, significantly affecting arid and semi-arid regions where agriculture relies heavily on rainfall. Irregular and extreme rainfall events may lead to more frequent droughts and floods. Food and water security face major threats due to these climatic changes. Indeed, the effects on water availability and agricultural productivity are already being documented. Some studies have reported dramatic declines in crop yields resulting from unpredictable changes in climate patterns.
Climate change has become a significant barrier to farming, making climate change mitigation and the adoption of climate-resilient technologies essential for achieving both a comfortable life and productive agriculture. Climate-resilient agriculture offers a comprehensive strategy to confront the harmful effects of climate change. These technologies are designed to enhance soybean yield and productivity while using resources efficiently, supporting the long-term sustainability of soybean cultivation. This study aims to assist soybean growers in adopting to a changing climate and to aid policymakers in devising strategies to scale up the deployment of climate-resilient agricultural technologies among soybean farmers.
Materials and Methods
The present study was carried out in purposively selected Latur district from the Marathwada region of Maharashtra State on the basis of maximum area under soybean cultivation. Latur, Ausa and Renapur talukas were selected purposively on the basis of maximum area under soybean cultivation. From each selected tehsil four villages were selected randomly. Thus twelve villages from three tehsils were selected for this study. From each of the selected village ten soybean growers were selected randomly. Thus a total 120 soybean growers were selected as respondent for the present study. This selection was done by using simple random sampling method. Data were collected by personally interviewing the farmers with the help of pretested and structured interview schedule at their farms and homes. The collected data was organized, tabulated and analyzed with the help of statistical tools like frequency, mean, percentage, standard deviation, correlation of coefficient (r) and multiple regression.
Results And Discussion 
Profile of the soybean growers. 
As regard with the profile of soybean growers it was observed from table 1 that, more than half of the soybean growers (58.33%) had middle age, less than one-third of the soybean growers (30.03%) were educated up to graduation level, less than half of the soybean growers (45.00%) had medium size of land holding, nearly two third of the soybean growers (65.00%) had medium area under soybean, more than half of the soybean growers (59.17%) had medium experience in soybean cultivation, nearly two third of the soybean growers (63.33%) had medium annual income, more than half of the soybean growers (55.83%) had medium access to sources of information, more than half of the soybean growers (59.17%) have received low training, nearly two third of the soybean growers (62.50%) had medium extension contact, 63.33 per cent of the soybean growers had medium risk orientation, more than half of the soybean growers (55.00%)  had medium market orientation and near about half of the soybean growers (49.17%) had medium knowledge about climate resilient technologies.
Table 1: Distribution of soybean growers according to their profile.
	Sr. No.
	Category
	Soybean growers (n = 120)

	
	
	Frequency
	Percentage (%)

	Age

	1
	Low (Up to 35 years)
	24
	20.00

	2
	Medium (36 to 51 years)
	70
	58.33

	3
	High (52 years and above)
	26
	21.67

	Education

	1
	Illiterate (No education)
	10
	08.33

	2
	Primary School (1st to 4th standard)
	13
	10.83

	3
	Secondary School (5th to 10th standard)
	25
	20.83

	4
	Higher Secondary School (11th to 12th standard)
	21
	17.50


	5
	Graduation (Degree programme)
	36
	30.01

	6
	Post-Graduation and above (Post degree programme andphilosophy in doctorate)
	15
	12.50

	Land holding

	1
	Marginal (up to 1.00 ha)
	11
	09.17

	2
	Small (1.01 to 2.00 ha) 
	34
	28.33

	3
	Medium (2.01 to 4.00 ha) 
	54
	45.00

	4
	Semi medium (4.01 to 10.00 ha) 
	21
	17.50

	5
	Large (above 10.00 ha) 
	00
	00.00

	Area under soybean

	1
	Low (Up to 1 ha)
	28
	23.33

	2
	Medium (1.01 ha to 3 ha) 
	78
	65.00

	3
	High (3.01 & above) 
	14
	11.67

	Experience in soybean cultivation

	1
	Low(Up to 9 years)
	22
	18.33

	2
	Medium(10 to19 years)
	71
	59.17

	3
	High(above 20 years)
	27
	22.50

	Annual income

	1
	Low (Up to Rs. 127366)
	22
	18.33

	2
	Medium(Rs.127367to Rs.305137)
	76
	63.33

	3
	High (Rs. 305138 & above)
	22
	18.34

	Sources of information

	1
	Low (Up to 18)
	23
	19.17

	2
	Medium (19 to 30)
	67
	55.83

	3
	High (30 and above)
	40
	25.00

	Training received

	1
	Low (Up to 1)
	71
	59.17

	2
	Medium (2)
	37
	30.83

	3
	High (3 and above)
	12
	10.00

	Extension contact

	1
	Low (Up to 25)
	22
	             18.33

	2
	Medium (26 to 43)
	75
	62.50

	3
	High (43 and above)
	23
	19.17

	Risk orientation

	1
	Low (Up to 9)
	11
	09.17

	2
	Medium (10 to 19)
	76
	63.33

	3
	High (19 and above)
	33
	27.50

	Market orientation

	1
	Low (Up to 15)
	24
	20.00

	2
	Medium (16 to 31)
	66
	55.00

	3
	High (32 and above)
	30
	25.00

	Knowledge

	1
	Low (Up to 25)
	25
	20.83

	2
	Medium (26 to 35)
	59
	49.17

	3
	High (36 and above)
	36
	30.00



Practice wise knowledge of Soybean growers about climate resilient technologies.
For assessing knowledge of climate resilient technologies by soybean growers, they were asked total 19 statements and answer were collected on continuum of yes and no responses. Table 2 shows that, in all 55.83 per cent of the soybean growers had knowledge about crop rotation practices, 55.00 per cent of the soybean growers had knowledge about intercropping and mixed cropping. Equal soybean growers i.e. 39.17 per cent were having knowledge about drought tolerant Soybean variety that can tolerate heat stress and withstand with low water availability and knowledge about formal training or information on climate resilient technologies. Same amount of soybean growers (40.83%) were having knowledge about importance of soil conservation practices to mitigate the impact of climate change on Soybean productivity and knowledge about soil conservation practices like mulching and crop cover. 
Knowledge about conservation tillage practices like zero-tillage or reduced tillage was possessed by 34.17 per cent of the soybean growers and 45.83 per cent of them were having knowledge about improved varieties of Soybean. In all 53.33 per cent of the soybean growers were having knowledge about suitable soil type for Soybean cultivation. The knowledge about Integrated Pest Management (IPM) strategies contribute to climate resilience in Soybean cultivation possessed by 55.00 per cent of the soybean growers and 50.83 per cent of the soybean growers were known about role of biofertilizers in Soybean cultivation.
Table 2: Distribution of the Soybean growers according to their practice wise knowledge about climate resilient technologies.
(n = 120)
	Sr. No.
	Practices
	Yes
	No

	1
	Knowledge about crop rotation practices
	67
(55.83%)
	53
(44.17%)

	2
	Knowledge about intercropping and mixed cropping
	66
(55.00%)
	54
(45.00%)

	3
	Knowledge about drought tolerant Soybean variety that can tolerate heat stress and withstand with low water availability
	47
(39.17%)
	73
(60.83%)

	4
	Knowledge about any formal training or information on climate resilient technologies
	41
(39.17%)
	79
(65.83%)

	5
	Knowledge about importance soil conservation practices to mitigate the impact of climate change on Soybean productivity
	49
(40.83%)
	71
(59.17%)

	6
	Knowledge about any practices like mulching or cover cropping to conserve soil moisture and prevent erosion
	49
(40.83%)
	71
(59.17%)

	7
	Knowledge about any conservation tillage practices like zero-tillage or reduced tillage
	41
(34.17%)
	79
(65.83%)

	8
	Knowledge about improved varieties of Soybean
	55
(45.83%)
	65
(54.17%)

	9
	Knowledge about suitable soil type for Soybean cultivation
	64
(53.33%)
	56
(46.67%)

	10
	Knowledge about role of Integrated Pest Management (IPM) strategies contribute to climate resilience in Soybean cultivation
	66
(55.00%)
	54
(45.00%)

	11
	Knowledge  about biofertilizers in Soybean cultivation
	61
(50.83%)
	59
(49.17%)

	12
	Knowledge about Rhizobium japonicum used for Nitrogen fixation in Soybean
	67
(55.83%)
	53
(44.17%)

	13
	Knowledge about water-saving irrigation techniques like drip irrigation or sprinkler irrigation useful for soybean production technology
	64
(53.33%)
	56
(46.67%)

	14
	Knowledge about rainwater harvesting practices (water conservation technology) to capture and store rainwater for supplemental irrigation
	67
(55.83%)
	53
(44.17%)

	15
	Knowledge about precision agriculture production practices of soybean
	51
(42.50%)
	69
(57.50%)

	16
	Knowledge about weather forecast information
	52
(43.33%)
	68
(56.67%)

	17
	Knowledge about weather forecasting ICT tools
	50
(41.67%)
	70
(58.33%)

	18
	Knowledge about changing climate affects the crop growth and productivity
	67
(55.83%)
	53
(44.17%)

	19
	Knowledge about BBF technology
	67
(55.83%)
	53
(44.17%)



More than half of the soybean growers possessed knowledge about Rhizobium japonicum used for Nitrogen fixation in Soybean (55.83%), water-saving irrigation techniques like drip irrigation or sprinkler irrigation useful for soybean production technology (53.33%),  rainwater harvesting practices (water conservation technology) for supplemental irrigation (55.83%). Considerable soybean growers were having knowledge about precision agriculture production practices (42.50%), knowledge about weather forecasting information (43.33%) and knowledge about weather forecasting ICT tools (41.67%). Changing climate affects the crop growth and productivity and importance of BBF technology in climate resilient technology both the practices were very well known by equally 55.83 per cent soybean growers.

Overall knowledge of Soybean growers about climate resilient technologies.
The data presented in table 3 reveals that out of total soybean growers, near about half of them (49.17%) had medium knowledge related to climate resilient technologies. Whereas 30.00 per cent had high and only 20.83 per cent were having low knowledge level.
Table 3: Distribution of the Soybean growers according to their overall knowledge about climate resilient technologies.                                                                                                           
                                                                 n=120
	Sr. No.
	Category
	Frequency
	Percentage


	1
	Low (Up to 25)
	25
	20.83

	2
	Medium (26 to 35)
	59
	49.17

	3
	High (36 and above)
	36
	30.00

	Total
	120
	100.00

	 Mean = 31.361                                                                    S. D = 5.573


It can be concluded that most of soybean growers possessed medium to high knowledge about climate resilient technologies. The possible reason might be that, since last 20-25 years soybean became the major crop of Latur district and due to this high experience and availability of various sources of information soybean growers may possessed medium to high knowledge about climate resilient technologies.
Correlation coefficient between profile of soybean growers and their knowledge about climate resilient technology.

Table 4: Correlation coefficient between profile of soybean growers and their knowledge about climate resilient technology.
	Sr. No.
	Independent Variables
	Correlation coefficient (‘r’)

	1
	Age
	0.136NS

	2
	Education
	0.256*

	3
	Land holding
	0.236*

	4
	Area under Soybean
	0.269**

	5
	Experience in Soybean cultivation
	0.040*

	6
	Annual income
	0.141NS

	7
	Sources of information
	0.279**

	8
	Training received
	0.278**

	9
	Extension contact
	0.393**

	10
	Risk orientation
	0.323**

	11
	Market orientation 
	0.440**


** Significant at 0.01 per cent level.
* Significant at 0.05 per cent level.

It is concluded that from table 4 that, area under soybean, sources of information, training received, extension contact, risk orientation and market orientation had positive and highly significant relationship with knowledge of climate resilient technologies by soybean growers. Whereas education, land holding and experience in soybean cultivation established positive and significant relationship with knowledge of climate resilient technologies by soybean growers.
Conclusions
It was observed that, more than half of soybean growers were from middle age group, most of soybean growers had education level up to graduation, and belongs to medium land holding category, nearly two third of soybean growers had medium area under soybean, and more than half of the soybean growers had medium experience in soybean cultivation, nearly two third of the soybean growers had medium annual income, more than half of the soybean growers had medium access to sources of information, more than half of the soybean growers had does not received any training about climate resilient technologies. Nearly two third of the soybean growers had medium extension contact and medium risk orientation. While more than half of the soybean growers had medium market orientation and around half of the soybean growers had medium knowledge about climate resilient technologies. In all, around half of them possessed medium overall knowledge about climate resilient technology.
As regards with independent variables area under soybean, sources of information, training received, extension contact, risk orientation and market orientation had positive and highly significant relationship while education, land holding and experience in soybean cultivation established positive and significant relationship with knowledge of climate resilient technologies by soybean growers.
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