


AWARENESS AND FARMERS’ PERCEPTION TOWARDS BIOSTIMULANTS IN DEESA TALUKA OF BANASKANTHA, GUJARAT 

ABSTRACT
The need of era to modernise agriculture sector to sustain among current rising issues. Traditional agricultural practices—particularly the excessive use of chemical fertilizers and pesticides—have significantly contributed to environmental degradation, resulting in issues such as soil erosion, water contamination, and a decline in biodiversity. That’s how focus now shifted towards eco-friendly inputs to revitalize production with sustainable future for generations. Biostimulants plays vital role to fulfil the current demand with quality agriculture production and support sustainability too. This study was carried out to find farmers’ awareness and perception towards biostimulants. The 200 respondence were selected using purposive sampling from the study area with the help of semi-structured scheduled. The study founded that majority of farmers well aware with biostimulants and uses for them for higher crop yield. The study suggested that, the more extension tools intervention for the better and well information spread. It also suggests to conduct more demonstrations and farmers training to better reach and more level of benefits with support of sustainable agriculture production. 	Comment by Samish Bhattarai: Unclear and is missing a subject	Comment by Samish Bhattarai: Abstract is not properly structured, try to include everything and keep it short and simple.
Try to include all topics of the manuscript like: Introduction, Methodology, result and discussion & conclusion.

Abstract is basically a summary of your research and must include everything, donot forget to add your key findings in abstract
Keywords: chemical fertilizers, environment degradation, soil erosion, water contamination, eco-friendly inputs, biostimulants, sustainable agriculture, crop production, mycorrhizae	Comment by Samish Bhattarai: Only use keywords that your research focuses on. Use of bio stimulants may avoid the use of different phenolics, carbyl compounds and using those words as a keyword is not appropriate.	Comment by Samish Bhattarai: Arrangement of words in alphabetical order would be more better and the consistency in upper case and lower cases.. E.g. Crop production and soil erosion has different case styles. Lower case for all words is more preferred.

1. INTRODUCTION
Agriculture plays a major role in global economies, especially in developing countries like India, where it is a it’s main source of livelihood for over half of the population. However, traditional agricultural practices, including the over use of chemical fertilizers and pesticides, have led to severe environmental degradation, including soil erosion, water pollution, and loss of biodiversity. Moreover, the increasing challenges posed by climate change, such as erratic rainfall patterns, droughts, and extreme temperatures, have compounded the vulnerability of agricultural systems worldwide (Yakhin et al., 2017). These challenges have observed a global transition towards sustainable farming practices that minimize environmental impact while maintaining high agricultural productivity. One such practice that has gained momentum is the use of biostimulants—natural or bio-based substances and microorganisms that stimulate plant growth and enhance resilience to abiotic stresses such as drought, salinity, and poor soil conditions (du Jardin, 2015).	Comment by Samish Bhattarai: “has brought a global” this would give more sense.
Biostimulants are differ from traditional fertilizers in a way that they do not provide nutrients directly to plants but instead stimulate plant physiological processes, including nutrient uptake, root development, and stress tolerance (Rouphael & Colla, 2020). Some commonly used biostimulants include seaweed extracts, humic substances, amino acids, and beneficial microbes such as mycorrhizae and plant growth-promoting rhizobacteria (Calvo et al., 2014). By improving the health of the plant and soil, biostimulants help in  to more efficient nutrient use, which is crucial in reducing dependency on chemical fertilizers, and thus decreasing the environmental footprint of farming activities (Santoro et al., 2020).  Their role in enhancing crop resilience to worse harsh environmental conditions makesmake them an essential component of sustainable agriculture (Nardi et al., 2016). There is a shift observed in fertilizer usage.  Different agencies are laying emphasis on the use of organic fertilizer. The study on farmers’ perception towards organic fertilizers in Kutch district of Gujarat was carried out. All the farmers were aware about organic fertilizer and all were using organic fertilizer in their field. Most of the respondents strongly believed that application of organic fertilizer helps in improvement of the microbial activity and water retention capacity of soil (Chauhan et al., 2024).
The potential benefits of biostimulants are particularly relevant in countries like India, where farming have problems, such as poor soil health, low water availability, and the continued reliance on conventional agricultural methods exists. Although the adoption of biostimulants has shown promising effect in improving crop yields and quality, especially under suboptimal conditions, their use remains less in many regions (Singh et al., 2020). Factors contributing to lower utilization include less awareness among farmers, a lack of comprehensive research on localized biostimulant products, and the no provisions of regulatory frameworks to ensure product quality and efficacy (de la Peña & del Río, 2019). Furthermore, the demographic that influence farmers’ decision-making, such as cost, access to information, and perceived benefits, play a vital role in the adoption of biostimulants.	Comment by Samish Bhattarai: This sentence is bit unclear.

it could be: Furthermore, the demographic factor also influence in farmers’ decision-making, such as cost, access to information, and perceived benefits, that plays a vital role in the adoption of biostimulants.
Growing importance of sustainable farming practices, that is essential to evaluate farmers' awareness, perceptions, and willingness to adopt biostimulants. Studies on the socio-economic factors influencing the use of biostimulants in different farming communities can provide valuable remarks into the barriers to adoption and into how these obstacles can be addressed in future for awareness programs, policy support, and research initiatives (Bhattacharyya & Jha, 2012). The future of biostimulants in promoting sustainable agriculture will rely on farmer education, availability to biostimulants products, and a supportive regulatory environment that ensures product quality and consistency. By bridging the knowledge gap and improving accessibility, biostimulants can play a crucial role in transforming agriculture into sustainable, environmentally friendly, and climate-resilient industry.	Comment by Samish Bhattarai: Unclear, please read it once. It doesn’t gie any sense.
The study was carried out with the broad objectives to find the level of awareness regarding biostimulants and to know the farmers’ perception towards biostimulants. 
2. METHODOLOGY
2.1	Research Methodology	Comment by Samish Bhattarai: Also a brief description of how sample size were determined and how many samples per village were taken would have been better ! Also explain how WAM was calculated
The study on awareness and farmers' perception towards biostimulants in Deesa taluka of Banaskantha district of Gujarat, was conducted using a purposive sampling method. Ten villages—Mahadeviya, Bhadath, Jerda, Vadaval, Sandiya, Kumpat, Dama, Lorvada, Davas, and Kansari—were chosen for the research. Farmers were selected through non-probability sampling, specifically using the purposive sampling technique. Both primary and secondary data were collected to meet the objectives of the study.
2.2	Analytical Tools 
Descriptive statistical tools such as frequency analysis, percentage analysis, and graphical representation were employed to address the defined objectives related to the socio-economic profile and awareness of biostimulants. To assess farmers’ perception of biostimulants, the Weighted Average Mean (WAM) method was applied. 
3. RESULTS AND DISCUSSION	Comment by Samish Bhattarai: Discuss the previous findings of the similar research and compare it with your findings and explain why there is a gap/difference if there is any.
The section is crucial as it presents the key findings of the research in a clear and logical manner. It helps interpret the data and connects it to the research objectives. The research results were presented and explains their findings as per the objectives of the study. It also highlights patterns, relationships, and trends observed during the study. 
3.1 Socio-economic profile of farmers
The below table 1 shows the socio-economic profile of the farmers.
                                      Table 1: Socio-economic profile of farmers
	Sr. No.
	Particular
	No. of Respondents
	Percentage

	1
	Age

	
	< 25
	12
	6.00

	
	25-40
	37
	18.50

	
	41-60
	97
	48.50

	
	> 60
	54
	27.00

	
	Total
	200
	100.00

	2
	Family Size

	
	Up to 2 Members
	0
	0

	
	3-5 Members
	83
	41.50

	
	More than 5 members
	117
	58.50

	
	Total
	200
	100.00

	3
	Education Level

	
	Illiterate
	25
	12.50

	
	Up to Primary
	94
	47.00

	
	Up to SSC
	33
	16.50

	
	Up to HSC 
	27
	13.50

	
	Graduate & Above
	21
	10.50

	
	Total
	200
	100.00

	4
	Annual Income 

	
	<1 Lakh
	36
	18.00

	
	1 - 2.5 Lakhs
	73
	36.50

	
	2.5 - 5 Lakhs
	53
	26.50

	
	> 5 Lakhs
	38
	19.00

	
	Total
	200
	100.00


	5
	Source of Income

	
	Agriculture
	27
	13.50

	
	Agriculture + Livestock
	153
	76.50

	
	Agriculture + Other
	20
	10.00

	
	Total
	200
	100.00

	6
	Land Holding Size (ha)

	
	Less than 1
	29
	14.50

	
	1 to 2
	48
	24.00

	
	2 to 4
	79
	39.50

	
	4 & above
	44
	22.00

	
	Total
	200
	100.00

	7
	Type of Farming

	
	Rainfed
	              0
	0

	
	Irrigated
	200
	100

	
	Total
	200
	100.00

	8
	Kharif Season Crops

	
	Groundnut
	165
	82.50

	
	Fodder crop
	35
	17.50

	
	Total
	200
	100.00

	9
	Rabi Season Crops

	
	Potato
	147
	73.50

	
	Wheat
	27
	13.50

	
	Mustard
	15
	7.50

	
	Amaranth
	11
	6.50

	
	Total
	200
	100.00

	10
	Summer Season Crops

	
	Muskmelon
	65
	32.50

	
	Pearl millet
	53
	26.50

	
	Watermelon
	47
	23.50

	
	Groundnut
	35
	17.50

	
	Total
	200
	100.00


The above table 1 shows the socio-economic profile of 200 farmers from the study area. It indicates that significant portion (48.50%) were aged between 41–60 years. Family sizes were generally large, with 58.50% having above 5 members. In terms of education, 47.00% of the farmers have completed their primary level education, while 12.50% were illiterate and only 10.50% were graduates or above, suggesting limited access to higher education among the farming community.
Income classes shows that 36.50% farmers earn between ₹1–2.5 lakhs annually, reflecting a lower-middle-income group. The primary source of income was agriculture combined with livestock was 76.50%, while only 13.50% rely solely on agriculture. Land holding patterns show that 39.50% of the farmers own 2–4 ha of land, and all farmers practice irrigated farming.
Season wise crop adoption by farmers shows that, groundnut was the most dominant crop, cultivated by 82.50% farmers during the Kharif season. In the Rabi season, potato was the major crop grown by 73.50% of farmers, followed by wheat with 13.50% and mustard with 7.50%. Summer season crops were muskmelon with 32.50% and followed by pearl millet with 26.50% farmers have main crop for the seasons. These findings indicate a high dependency on a few crops, especially groundnut and potato, and point toward a need for crop diversification, improved irrigation efficiency, and better educational outreach to enhance farming sustainability and farmer income.	Comment by Samish Bhattarai: Only cultivated by 17.5 % so, cannot be considered as a crop with high dependency.
3.2 Awareness regarding Biostimulants
The below table 2 shows the awareness level regarding biostimulants among the farmers.
Table 2: Awareness regarding biostimulants
	Sr. No.
	Particular
	No. of Respondents
	Percentage

	1
	Awareness 

	
	Yes
	172
	86.00

	
	No
	28
	14.00

	
	Total	Comment by Samish Bhattarai: Suggestion: do Chi-square test to make it more scientific.
	200
	100.00

	2
	Source of Awareness

	
	Retailer’s suggestion
	73
	42.44

	
	Poster / Leaflets
	42
	24.42

	
	Field demonstration
	23
	13.37

	
	Farmers / friends suggestion
	19
	11.05

	
	Social media /Advertisement
	15
	8.72

	
	Total
	172
	        100.00


The above table 2 show the awareness level and sources of awareness of 200 farmers regarding biostimulants. The data on awareness regarding biostimulants reveals that majority 86.00% of farmers were aware about biostimulants, while only 14.00% farmers has lack of awareness. This indicates a fairly good level of familiarity among farmers with such agricultural inputs, showing a positive trend towards adopting modern farming practices.
Among the 172 farmers who were aware, the main source of information was retailers’ suggestions (42.44%), followed by poster / leaflets (24.42%), and field demonstrations (13.37%). Farmers / friends suggestion (11.05%) and social media / advertisement (8.72%) play a smaller role in spreading awareness, which indicated that more focus is needed to create awareness using social media which is the current era of marketing. 	Comment by Samish Bhattarai: They are the minors, not majors 	Comment by Samish Bhattarai: Gives no sense.
While the overall awareness was encouraging, the main outcomes from commercial sources suggests a need to strengthen formal and reliable awareness mechanisms. Increasing the reach of agricultural extension services, organizing field demonstrations, and promoting scientific guidance which make farmers informed aware and promotes the and effective use of biostimulants for better crop productivity and sustainable farming.
3.3 Farmers’ perception towards Biostimulants
The below table 3 shows the farmers’ perception towards biostimulants.



Table 3: Farmers’ perception towards biostimulants
	Sr. No.
	Particular
	No. of Respondents
	Percentage

	1
	Usage of biostimulants in the farm

	
	Yes
	129
	75.00

	
	No 
	43
	25.00

	
	Total	Comment by Samish Bhattarai: Suggestion: do Chi-square test to make it more scientific.
	172
	100.00


Above table 3 indicates the usage of biostimulants by farmers on their fields. A majority, of 75.00% of farmers reported using biostimulants, indicating that most farmers were adopting this practice. In contrast, 25.00% of farmers do not use biostimulants, pointing to a group of farmers who well awared about but not adopt in their practice. This data highlights the growing interest in biostimulants, but also suggests that there is need for further awareness and adoption.
The below table 4 shows the farmers agreement towards the usage of biostimulants in their farming practices.
                       Table 4: Farmers agreement towards the usage of the biostimulants
	Statements
	WAM Score
	Rank

	Biostimulants like humic acid, fulvic acid sea weed extracts are yearly available in market
	4.85
	1

	Use of biostimulants can increase the crop yield
	4.71
	2

	Farmers have sufficient knowledge regarding the application of biostimulants
	4.33
	3

	Farmers having confidence regarding the result of biostimulants
	4.27
	4

	Application of biostimulants will maintain the fertility of the soil
	4.07
	5

	Application of biostimulants protect crops from abiotic stresses
	3.39
	6


The level of agreement regarding biostimulants was assessed using the Weighted Average Mean (WAM) method. Farmers were asked to respond the different statements using a five-point Likert scale: Strongly Agree, Agree, Neutral, Disagree, and Strongly Disagree. The analysis revealed that the statement "Biostimulants like humic acid, fulvic acid, and seaweed extracts are available year-round in the market" received the highest agreement with 4.85 WAM score securing the first rank. "Use of biostimulants can enhance crop yield" followed with 4.71 WAM score ranking second. The third position was occupied by the statement "Farmers have sufficient knowledge regarding the application of biostimulants" with 4.33 WAM score. Fourth rank was the “Farmers having confidence regarding the results of biostimulant” with 4.27 WAM score. The statement "Application of biostimulants helps maintain soil fertility" ranked fifth with 4.07 WAM score, while “Biostimulants protect crops from abiotic stresses” was ranked sixth with 3.39 WAM score. Overall, the findings indicate that biostimulants were perceived to be readily available throughout the year and were considered effective in enhancing crop yields.
The below table 5 shows the factors affecting towards the usage of biostimulants. 
Table 5: Factors affecting towards the usage of Biostimulants
	Rank
	                              Factors
	       WAM score

	1
	Availability
	2.96

	2
	Quality
	2.85

	3
	Brand
	2.66

	4
	Quantity
	2.26

	5
	Price
	2.07


Above table 5 highlights the farmers’ agreement towards various attributes related to the usage of biostimulants, evaluated using the Weighted Average Mean (WAM). The attribute availability ranked highest with 2.96 WAM score, suggesting that most farmers find biostimulants easily accessible throughout the year. Quality with 2.85 WAM score and brand with 2.66 WAM score also rated positively, indicating that farmers place importance on product performance and trusted brands. Quantity scored moderately with 2.26 WAM score showing that farmers were somewhat satisfied, there may be concerns regarding the packaging or volume offered. The attribute price received the lowest WAM score of 2.07, reflecting dissatisfaction among farmers with the affordability of biostimulants. Overall, the findings suggest that while farmers appreciate the availability and quality of biostimulants, price remains a major constraint in their wider adoption.
4. CONCLUSION
A study conducted in Deesa taluka of Banaskantha district of Gujarat, examined farmers' awareness, perception, and usage of biostimulants. The findings reveal that 86.00% of farmers were aware of biostimulants, with most of them gaining knowledge through retailers and advertisements. Among those aware, 75.00% actively use biostimulants, mainly to boost crop yields and improve soil fertility. Although farmers generally perceive biostimulants as beneficial, concerns remain about correct application practices and product affordability. However, the study highlights a significant knowledge gap regarding the effective use and application of these products. While biostimulants have the potential to combat challenges such as soil degradation and crop stress, wider adoption requires enhanced farmer education, affordable pricing, and better access to agricultural extension services. Overall, biostimulants offer promising benefits for sustainable farming, but their full impact will depend on improving awareness, training, and economic accessibility for farmers.
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