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Relationship between the profile of soybean growers and their knowledge about climate resilient technology


Abstract
The 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, at 0.01% each, then extension contact, risk orientation and market orientation at 0.05% each had positive and highly significant relationship while education, land holding and experience in soybean cultivation at 0.01% each established positive and significant relationship with knowledge of climate resilient technologies by soybean growers. 
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Introduction
Soybean, known scientifically as Glycine max (L.) Merril, belongs to the Leguminosae family. It falls under the Papilionaceae subfamily and the Glycine genus. Farmers in India grow it mainly in the Kharif season (Chaudhary et al., 2019). People have eaten soybeans for about 5,000 years. They likely started in eastern Asia, especially China. The crop reached the United States in 1804. It changed American farming in big ways. India began pushing soybean growth and use in 1969. Many call it the "golden bean" or "miracle crop" for its many uses (Siamabele, 2021). Soybean packs strong nutrition. It offers good protein and oil. The makeup includes around 43% protein, 21% carbs, 20% fat, 5% minerals, 4% fiber, 8% water, and key vitamins (Kiruba et al., 2025). Its protein counts as complete. That's because it supplies all nine essential amino acids. Lysine stands out. This amino acid often lacks in grains like cereals. The oil holds lots of polyunsaturated fatty acids, or PUFAs. Linoleic acid makes up 50-55% of the total fats. Factories use this oil to make vanaspati ghee. It also goes into inks, paints, and foods (Altieri et al., 2015). 
Soybean contributes to the pharmaceutical field too. There, protein extracts help make antibiotics, such as those related to penicillin. In food, people use soy a lot in Western and Indian cooking. It shows up in fast food, milk substitutes, drinks, and old recipes (Usigbe et al., 2024). Soy foods have few carbs and no cholesterol. This makes them good for people with diabetes. The plant protein also suits those allergic to animal proteins. As a result, soybean stands as a cheap, top source of plant protein worldwide (Osumba et al., 2021). This crop adapts to many uses. Its rich nutrients and wide roles boost farming and industry. In India, soybean has become a key cash crop in the Kharif season. It often beats other seasonal crops in output and profits. Around the world, Brazil leads in soybean output, with India in fifth place. For India's 2024-25 Kharif season, output should hit about 133.60 lakh tons. That's a bit more than the 130.62 lakh tons from 2023-24. Farmers grow it mainly in the Kharif period. Madhya Pradesh and Maharashtra top the states for production. In Maharashtra, Latur district ranks first. 
          Climate change means shifts in the typical climate conditions, including changes in things like extreme weather events. These shifts happen over time and across different places, separate from single weather incidents. For example, the usual temperature range in an area—based on low, high, and average readings—shows one way to track these changes. It points to lasting changes in the average weather that shapes local, regional, and global climates. Signs include shrinking ice caps, warmer global temperatures, and shifts in rain patterns. Higher temperatures throw off normal rain cycles and alter river flows. This hits dry and semi-dry areas hard, where farming depends on steady rainfall. Odd and intense rain can bring more droughts and floods. These shifts threaten food and water supplies. Reports already show drops in water access and farm output. Some research notes sharp falls in crop harvests due to erratic weather patterns. 
Materials and Methods
      This study took place in Latur district, chosen on purpose from Maharashtra's Marathwada region. The choice came from its large area of soybean farming. We picked Latur, Ausa, and Renapur talukas for the same reason: high soybean acreage. From each taluka, we randomly chose four villages. That gave us twelve villages across the three talukas. In each village, we selected ten soybean farmers at random. In total, 120 farmers served as our respondents. We used simple random sampling for all selections. To gather data, we visited farmers at their farms and homes. We interviewed them in person using a tested schedule of questions. After collection, we sorted the data. We made tables and ran analyses with tools like frequency counts, averages, percentages, standard deviation, correlation 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. Similar findings reported by Manjunath (2018).
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)
	13
	10.84

	2
	Medium (19 to 30)
	67
	55.83

	3
	High (30 and above)
	40
	33.33

	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
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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. These findings supported by Makashre (2014).
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%)
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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. The findings of the study are similar with Manjunath (2018).
Overall knowledge of Soybean growers about climate resilient technologies.
The data presented in table 3 reveals that out of total soybean growers, nearly about half of them (49.17%) had medium knowledge related to climate resilient technologies. Whereas 30.00% had high and only 20.83% were having low knowledge level. These findings supported by Manjunath (2018).
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. Similar findings reported by Makashre (2014).
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 NS

	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**


(Probability range)
** 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, and training received at 0.01% each, then extension contact, risk orientation and market orientation at 0.05% each had positive and highly significant relationship with knowledge of climate resilient technologies by soybean growers. Whereas education and land holding each at 0.01% established positive and significant relationship with knowledge of climate resilient technologies by soybean growers. Similar findings reported by Manjunath (2018).
Conclusions
It was observed that, more than half of soybean growers were from middle age group, most of soybean growers had educational 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. Also, nearly two third of the soybean growers had medium annual income, more than half of them had medium access to sources of information, while more than half of them 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 them had medium market orientation and around half of them had medium knowledge about climate resilient technologies. In all, around half of them possessed medium overall knowledge about climate resilient technology.
As regards the 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 established positive and significant relationship and experience in soybean cultivation established non-significant relationship with knowledge of climate resilient technologies by soybean growers. 
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