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ABSTRACT
Brand awareness plays a pivotal role in the adoption and diffusion of new agricultural technologies. In the case of Nano Urea, which represents a paradigm shift in fertiliser application, it is crucial to evaluate how well-informed the target audience, primarily farmers, input dealers, and agricultural extension workers, are about the product. This study investigates the marketing and distribution challenges of fertilisers, particularly Nano Urea, among farmers in Bareilly district, Uttar Pradesh, India, with a focus on identifying key application constraints, assessing farmer awareness levels, and evaluating the effectiveness of promotional strategies employed by fertiliser companies. The selected study area, Bareilly, was chosen purposively due to its high usage of Urea fertilisers, with Aonla block specifically targeted for its large farming population.  A combination of primary and secondary data was collected through structured interviews, surveys, and official records. The study adopted a descriptive research design with multistage random sampling to select districts, blocks, villages, respondents, and market functionaries. Analytical tools such as the Chi-square test, Market Share analysis, Likert Scale, and Garrett's Ranking Technique were employed. The findings revealed major constraints, including a lack of human resource awareness, health-related concerns, climatic influences, technological limitations, and quality issues. The study recommends improving awareness campaigns, strengthening infrastructure, involving dealers in promotional programs, and utilising information technology for efficient marketing. These steps will enhance fertiliser access, usage, and sustainability in Indian agriculture.
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INTRODUCTION 
In the rapidly evolving agricultural landscape of India, the demand for innovative and sustainable farming solutions has never been more critical. With increasing concerns about soil health, water scarcity, environmental degradation, and the rising cost of conventional fertilisers, the focus is shifting toward more efficient and eco-friendly alternatives. In several industries, including agriculture, nanotechnology is breaking through previously unreachable obstacles. Nano-fertilisers have the potential to improve crop yields and leave a smaller environmental footprint while reducing the cost of applying nutritional fertilisers (Vishakha et al., 2023).  One such revolutionary product is Nano Urea, developed by the Indian Farmers Fertiliser Cooperative Limited (IFFCO). Nano Urea is a liquid fertiliser that contains nano-sized particles of urea, which enhances nutrient uptake efficiency and significantly reduces the requirement for conventional granular urea. It promises to increase crop productivity, reduce input costs, and minimise environmental pollution, thereby contributing to sustainable agriculture. This Nano Urea, featuring particle sizes in the  nanometer range,  exhibits prolonged shelf-life, with at least 50% of particles measuring one nanometer. With a physical particle size ranging from 20  to 50 nm and a hydrodynamic size from 20 to 80 nm, nano-urea contains 4% nitrogen  (N) and a zeta potential greater than 30 (Kumar et al., 2021).  The functional nutrients primarily originate from urea, treated with non-ionic surfactants and stabilised in polymer matrices,  forming nanoclusters below  100  nm. (Sinha and Panigrahy, 2024; Kumar et al., 2023).  
Nano Urea has emerged at a time when India is striving to reduce its dependence on imported fertilisers and is promoting the adoption of indigenous technologies under initiatives like Atmanirbhar Bharat. With the Government of India actively encouraging the use of Nano Urea to address the problem of excessive and imbalanced fertiliser use, understanding its market potential becomes essential. The market potential refers to the estimated capacity of a product to achieve market share within a specific period, considering factors such as demand, competition, pricing, and policy support. Nano Urea’s market potential depends on its economic benefits, ease of application, government subsidies, extension efforts, and the behavioural response of farmers. Since traditional urea has long been the preferred nitrogen source for Indian farmers, the acceptance of Nano Urea hinges on how effectively its benefits are communicated and demonstrated.
Brand awareness plays a pivotal role in the adoption and diffusion of new agricultural technologies. In the case of Nano Urea, which represents a paradigm shift in fertiliser application, it is crucial to evaluate how well-informed the target audience, primarily farmers, input dealers, and agricultural extension workers, are about the product. Awareness includes not only recognition of the brand but also understanding of its usage, benefits, limitations, and economic implications. A high level of brand awareness typically leads to increased trial and adoption, especially when backed by credible sources like government advisories and agricultural universities. Therefore, assessing the awareness level will offer insights into the effectiveness of promotional campaigns, field demonstrations, and word-of-mouth recommendations.
The study is particularly significant in the context of rising concerns about fertiliser subsidies, environmental degradation, and stagnating crop yields. By analysing the market potential and awareness level of Nano Urea, policymakers, manufacturers, and agricultural extension services can better strategise the dissemination and scaling up of this innovation. Furthermore, identifying the factors that influence farmers’ awareness and willingness to adopt Nano Urea can help in tailoring communication strategies, improving training modules, and reinforcing trust in modern agri-inputs. 
OBJECTIVES OF THE STUDY
· To study the awareness level of Nano Urea among farmers in the study area.
· To identify the constraints faced by the farmers in the application of Nano Urea.

REVIEW OF LITERATURE
Mittal and Sudhakar (2000) highlighted the importance of information technology in fertiliser marketing, stressing its role in enhancing logistics, communication, and sales efficiency to farmers across the country.
Gupta (2019) compared direct supply and federation systems in cooperative fertiliser distribution, highlighting higher margins in direct supply and assessing financial health, efficiency, and effectiveness across various Indian states.
Bishnoi et al. (2020) outlined the fertiliser industry’s economic contributions, infrastructure needs, and operational challenges in India, suggesting strategic improvements for enhancing efficiency, investment, and sectoral growth.
Venkatesan and Rulraj (2020) analysed India’s fertiliser consumption and demand projections using models, finding irrigation expansion and cropping intensity as key factors for increased future fertiliser usage.
Shrotriya (2021) emphasised fertiliser marketing challenges and called for awareness through promotional events, farmer engagement, improved sales points, soil testing, IT integration, and coordinated efforts to promote sustainable fertiliser usage.
Randive et al. (2021) provided an overview of global fertiliser trends and India's position in 2020, offering insights into the country's fertiliser landscape and its alignment with global patterns.
According to Shukla et al. (2022), fertiliser use in Indian agriculture has significant implications for both human health and the environment, highlighting the need for sustainable fertiliser management practices.
Soni and Singh (2023) analysed cooperative societies like MARKFED in fertiliser distribution, identifying logistical, financial, and management issues, while recommending improvements to ensure timely, fair access to inputs for farmers.
METHODOLOGY
The present study adopts a structured and systematic research methodology to assess the market potential and brand awareness of Nano Urea in Bareilly district, Uttar Pradesh. Research, in its essence, is the organised process of identifying a problem, formulating hypotheses, collecting relevant data, analysing the data, and drawing meaningful conclusions. The selected study area, Bareilly, was chosen purposively due to its high usage of Urea fertilisers, with Aonla block specifically targeted for its large farming population. A multistage sampling technique was applied, beginning with district and block selection, followed by random selection of villages and respondents. Farmers were categorised into five groups based on landholding size, and 10% were selected randomly for the study. Both primary and secondary data were collected. Primary data was obtained using a pre-tested and structured interview schedule containing both open- and closed-ended questions, while secondary data was sourced from company reports, government records, and relevant publications. 
The research approach is descriptive, aiming to interpret facts and figures to draw reliable conclusions. The study was conducted during the 2023–24 agricultural year. Various analytical tools were employed: the chi-square test was used to analyse relationships between variables; market share analysis measured Nano Urea’s position in the fertilizer market; the Likert scale captured respondents’ attitudes and awareness levels quantitatively; and Garrett’s Ranking Technique was used to identify and rank constraints and influencing factors based on severity. These tools helped convert qualitative perceptions into quantitative measures, ensuring statistical robustness. The methodology was designed to provide insights into market behaviour, marketing challenges, and awareness levels among farmers and stakeholders. The structured yet flexible nature of this methodology allows for an in-depth understanding of the factors influencing the adoption and promotion of Nano Urea in the region, providing a practical foundation for policy recommendations and strategic interventions.

RESULTS AND DISCUSSION
Table 1: Fertilisers used by farmers
	S. No.
	Fertilisers used by farmers
	No. of Farmer
	Percentage

	1
	Bio-fertilizer
	27
	27

	2
	Chemical fertilizer
	60
	60

	3
	Both
	13
	13

	
	Total
	100
	100



The given table presents data on the types of fertilisers used by 100 farmers. It reveals that the majority, 60 farmers (60%), primarily use chemical fertilisers, indicating their continued dominance in agricultural practices due to their immediate and visible impact on crop yield. In contrast, 27 farmers (27%) have adopted bio-fertilisers, reflecting a growing awareness of eco-friendly and sustainable farming methods, possibly influenced by environmental concerns and government promotion. A smaller group of 13 farmers (13%) use both bio and chemical fertilisers, suggesting a transitional approach where farmers are experimenting with or gradually shifting toward integrated nutrient management. The data highlights that while chemical fertilisers remain prevalent, there is a notable shift toward bio-fertiliser use. This trend points to the potential market for innovative and sustainable products like Nano Urea, especially among farmers seeking alternatives to reduce input costs and improve soil health without compromising productivity.

Table 2: Factors influencing buying behaviour
	S. No.
	Factors
	Frequency
	Percentage

	1
	Price
	37
	37

	2
	Quality
	29
	29

	3
	Certification
	19
	19

	4
	Easy availability
	12
	12

	5
	Packaging
	3
	3

	
	Total
	100
	100



The table outlines the key factors influencing the buying behaviour of 100 surveyed farmers regarding fertilizers. Among the respondents, price emerged as the most influential factor, cited by 37% of farmers. This indicates that cost-effectiveness is a primary concern, especially in rural agricultural economies where budget constraints are significant. Quality was the second most important factor, influencing 29% of respondents, highlighting that performance and effectiveness of the product also strongly affect purchase decisions. Certification, which ensures the product’s authenticity and safety, influenced 19% of the farmers, suggesting a moderate level of awareness and concern about product credibility. Easy availability was noted by 12%, indicating logistical access still plays a role in purchasing behaviour. Lastly, packaging influenced only 3% of farmers, showing it is the least considered factor. Overall, the table reveals that practical and economic aspects such as price and quality heavily shape fertiliser buying decisions among farmers.

Table 3: Factors influencing the adoption of Agrochemicals by farmers
	Questions
	Strongly
Disagree (%)
	Disagree (%)
	Neutral (%)
	Agree (%)
	Strongly Agree (%)
	Total

	Access to information
	13%
	22%
	27%
	26%
	12%
	100

	Training on agrochemicals
	10%
	21%
	28%
	19%
	22%
	100

	Access to agrochemicals
	25%
	21%
	15%
	28%
	11%
	100

	Unawareness
about extension services
	16%
	21%
	18%
	22%
	23%
	100

	Lack of technological
knowledge
	21%
	25%
	19%
	26%
	9%
	100

	Non-availability of agrochemicals
	13%
	25%
	18%
	25%
	19%
	100

	Lack of awareness regarding the crop
specific usages of agrochemicals
	
15%
	
28%
	
14%
	
26%
	
17%
	
100

	Lack of government support and lack of subsidies for
agrochemicals
	
13%
	
29%
	
15%
	
22%
	
21%
	
100

	Quality issues
	13%
	24%
	17%
	25%
	21%
	100



The table presents farmers' perceptions on various challenges related to agrochemicals, using a Likert scale. Responses reveal mixed opinions. Regarding access to information, only 12% strongly agree, while 35% (13% + 22%) express disagreement, showing limited satisfaction. For training on agrochemicals, 41% agree or strongly agree, suggesting moderate training reach. Access to agrochemicals shows a split view 46% disagree or strongly disagree, indicating significant access barriers. Unawareness about extension services has a high positive response (45% agree or strongly agree), showing this is a widespread issue. Similarly, lack of technological knowledge sees 46% disagreement, suggesting a knowledge gap remains. For non-availability, opinions are evenly divided. Awareness of crop-specific usage draws concern, with 43% expressing agreement on the lack. Government support and subsidies are perceived as lacking by 43%, reflecting policy gaps. Lastly, quality issues are also a major concern, with 46% agreeing or strongly agreeing. Overall, the data highlights systemic gaps in agrochemical awareness, access, and support.

Table 4: Constraints faced by the farmers in application of Nano Urea

	S. No.
	Constraints
	Frequency
	Percentage

	1
	Human Resource Awareness
	42
	42

	2
	Health related issues
	22
	22

	3
	Environmental constraints (Climate and Weather)
	17
	17

	4
	Technological constraints
(Lack of knowledge about machine)
	11
	11

	5
	Quality
	8
	8

	
	Total
	100
	100



The table highlights the major constraints faced by farmers in adopting or using agricultural inputs like Nano Urea. The most significant constraint is human resource awareness, reported by 42% of the respondents, indicating a substantial lack of knowledge and exposure among farmers regarding new technologies and products. This reflects the need for enhanced extension services and educational programs. Health-related issues come next, with 22% indicating concerns about the safety of agrochemical usage, underscoring the necessity for proper training and protective measures. Environmental constraints, such as unpredictable weather and climate changes, affect 17% of respondents, showing how external natural factors influence agricultural decisions. Technological constraints, including a lack of knowledge about equipment and its use, affect 11%, reflecting the need for technical training. Lastly, quality issues were noted by 8% of farmers, which, though lower, still signal a concern in product reliability. Overall, the data points to the importance of capacity building and awareness generation among farmers.

CONCLUSION
The study on the market potential and brand awareness of Nano Urea in Bareilly district reveals critical insights into farmers' preferences, usage patterns, and the constraints they face. The findings indicate that while chemical fertilisers still dominate agricultural practices, a significant portion of farmers are gradually shifting towards sustainable options like Nano Urea due to increasing awareness of its benefits. Factors such as price, quality, certification, and availability greatly influence buying decisions. However, challenges such as a lack of information, limited access to extension services, and inadequate training on agrochemical usage persist, hindering broader adoption.
Despite these obstacles, the growing interest in eco-friendly alternatives presents a strong opportunity for promoting Nano Urea through targeted interventions. The role of government policies, market functionaries, and awareness programs is crucial in enhancing its acceptance. The study concludes that improving the marketing framework, strengthening the supply chain, and offering farmer training programs can significantly boost the market potential of Nano Urea. Additionally, increased awareness campaigns and demonstration trials can enhance trust among farmers. Overall, the study offers a roadmap for stakeholders to bridge knowledge gaps and improve fertiliser marketing efficiency, ultimately contributing to sustainable agricultural practices and increased productivity in the region.
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