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Abstract
         The present study was conducted in the Jhunjhunu district of Rajasthan, where Mandawa tehsil was purposively selected due to having the highest number of farmers registered under the NICRA project. Subsequently, three villages—Bharoo, Chakwas, and Madansar—were chosen for the investigation. A proportionate random sampling technique was employed to select registered farmers, who were categorized as NICRA beneficiaries. In addition, an equal number of non-beneficiary respondents were selected from the same villages using a random sampling method. The findings revealed that the majority of respondents possessed a medium level of knowledge (58.34%) followed by low (21.66%) and high (20.00%) respectively regarding NICRA. Among beneficiaries, the highest level of knowledge was observed in the component of technology demonstration, while the lowest was in sponsored grants. In contrast, non-beneficiaries demonstrated the highest knowledge in general aspects and the least in sponsored grants. Overall, beneficiaries exhibited greater knowledge than non-beneficiaries across all five components, namely general knowledge, strategic research, technology demonstration, capacity building, and sponsored grants.
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Introduction
         Agricultural production is closely influenced by weather conditions and long-term climatic changes. Variations in temperature, precipitation, and atmospheric CO₂ levels are likely to have substantial effects on crop growth and productivity. The Intergovernmental Panel on Climate Change (2007) reported that the global impact of climate change on food production is expected to be low to moderate, provided that appropriate adaptation measures and sufficient irrigation are adopted. Additionally, climate change affects agricultural systems indirectly through its impact on water resources (Singh et al., 2023).Climate variability, reflected in fluctuations in rainfall, temperature, and other climatic parameters over short- and long-term periods, continues to intensify with rising greenhouse gas emissions. As a consequence, the global average temperature has increased by approximately 1.1°C compared to the late nineteenth century, and the period from 2011 to 2020 has been identified as the warmest decade on record (Manju Prem et al., 2024).Agriculture is particularly vulnerable to these climatic changes. In India, the sector faces the dual challenge of ensuring food security for a large and growing population while coping with changing climatic and economic conditions. Furthermore, agriculture remains the primary livelihood source for nearly 60 percent of the country’s population, highlighting its critical importance to the national economy.
Jhunjhunu district is geographically located between 27°38′ and 28°31′ North latitudes and 75°02′ to 76°06′ East longitudes, exhibiting an irregular hexagonal configuration. The district is bounded by Churu district in the northwest, Hisar district and Mahendragarh district in the northeast, and Sikar district towards the south and southeast. The region is characterized by low and erratic rainfall patterns, with major crops including wheat, barley, chickpea, mustard, pearl millet, cowpea, green gram, and cluster bean. The district is highly prone to droughts and heat-waves, making it particularly susceptible to climatic variability.Agriculture continue to be the principal livelihood source for nearly 58 percent of India’s population, while other natural resource-based sectors significantly contribute to national economic growth. Climate change exerts both direct and indirect effects on agricultural systems by influencing crop performance, water availability, and soil health. It alters hydrological cycles, intensifies the frequency and severity of droughts, affects soil microbial dynamics, reduces soil organic carbon, and accelerates soil erosion, ultimately leading to declining soil fertility and reduced agricultural productivity. Given that farming practices are closely dependent on climatic conditions, such changes pose serious challenges to agricultural sustainability. Projections indicate that South Asian countries may witness an average decline of approximately 30 per cent in crop yields by the mid-21st century. In the Indian context, a rise in temperature of about 1.5°C has been associated with a reduction of nearly 2 mm in precipitation, leading to a decrease in rice yields by 3 to 15 per cent. Furthermore, climate change is anticipated to result in an overall yield decline of 4.5 to 9 per cent, potentially translating into economic losses of up to 1.5 per cent of GDP annually (Phanisri et al., 2022). Thus, climate change has emerged as a critical challenge in ensuring food and nutritional security for an ever-increasing population.
Climate change denotes long-term shifts in the statistical distribution of weather patterns occurring over timescales ranging from decades to millions of years. Observed inter-annual variations in temperature and precipitation have exceeded earlier projections, indicating increasing climatic uncertainty. Such rising variability is likely to aggravate crop losses, as agricultural production is highly sensitive to fluctuations in climatic parameters. Moreover, the impacts of global warming on agriculture are complex and crop-specific, resulting in differential responses across various crop species. The tropical regions are particularly dependent on agriculture, with nearly 75 per cent of the world’s population residing in these areas and about two-thirds relying primarily on farming for their livelihoods. Consequently, any adverse effects on tropical agriculture can significantly undermine livelihood security, especially in the presence of constraints such as limited technological development, prevalence of pests, diseases and weeds, land degradation, inequitable land distribution, and rapid population growth. At the global level, major crops including rice, wheat, maize, sorghum, soybean, and barley occupy nearly 40 per cent of the cultivated land area and contribute approximately 55 per cent of non-meat caloric intake, while also accounting for about 70 per cent of animal feed. Therefore, any negative impact on these staple crops poses a serious threat to global food security (Singh et al., 2022).
About NICRA:
The National Innovations on Climate Resilient Agriculture is a multi-institutional and multidisciplinary network project launched by the Indian Council of Agricultural Research in February 2011 with an allocation of ₹350 crores under the Eleventh Five-Year Plan. The project is aimed at enhancing the resilience of Indian agriculture, including crops, livestock, and fisheries, to climate variability and climate change through the development and promotion of improved production systems and risk management technologies. It further seeks to demonstrate location-specific technological packages at the farmer level for coping with current climate-related risks, along with strengthening the capacity of scientists and other stakeholders in climate-resilient agricultural research and its application. The programme is being implemented in 155 climate-vulnerable districts across the country through Krishi Vigyan Kendra operating in different agro-climatic zones (Choudhary et al., 2025). In addition, the project focuses on enhancing the resilience of agriculture to climate change through both strategic research and on-farm technology demonstrations. Its interventions include adaptation and mitigation measures covering crops, livestock, fisheries, and natural resource management.
Material and Methods 
The present study was conducted in Jhunjhunu district, which consists of 11 tehsils, namely Mandawa, Jhunjhunu, Chirawa, Udaipurwati, Malsisar, Buhana, Nawalgarh, Khetri, Surajgarh, Pilani, and Singhana. Among these, Mandawa tehsil was purposively selected due to the highest concentration of beneficiary farmers under the National Innovations on Climate Resilient Agriculture project. Subsequently, three villages—Bharoo, Chakwas, and Madansar—were selected purposively for the study based on their inclusion under the NICRA interventions implemented by Krishi Vigyan Kendra, Swami Keshwanand Rajasthan Agricultural University. A complete list of farmers was obtained from Krishi Vigyan Kendra, Jhunjhunu. From this list, 60 beneficiary farmers were selected using simple random sampling with proportionate allocation. An equal number of 60 non-beneficiary farmers were also selected from the same villages using the same sampling procedure for comparative analysis. Accordingly, the total sample size comprised 120 respondents for the present investigation.
Results and Discussion
The component-wise level of knowledge among beneficiary and non-beneficiary farmers was also assessed independently. The relative importance of the five knowledge components related to the National Innovations on Climate Resilient Agriculture was determined by arranging them in descending order based on their mean per cent score (MPS).As shown in Table 1, beneficiary farmers recorded the highest knowledge in technology demonstration (86.41 MPS), which was ranked first. This was followed by capacity building (83.75 MPS), general knowledge (81.17 MPS), strategic research (74.58 MPS), and sponsored grants (72.50 MPS), which were ranked second to fifth, respectively.
In the case of non-beneficiary respondents, comparatively higher knowledge was observed in general knowledge (69.83 MPS) and technology demonstration (68.43 MPS). However, their knowledge was relatively lower regarding capacity building (44.17 MPS), strategic research (43.00 MPS), and sponsored grants (32.92 MPS), indicating limited awareness of these advanced and institutional components of NICRA interventions.
Table 1. Component-wise Knowledge of respondents about NICRA
	S. No.
	Component
	Beneficiary         (n=60)
	Non–beneficiary (n=60)
	Overall respondents (N=120)

	
	
	MPS
	Rank
	MPS
	Rank
	MPS
	Rank

	1
	General knowledge
	81.17
	3
	69.83
	1
	75.50
	2

	2
	Strategic research
	74.58
	4
	43.00
	4
	58.79
	4

	3
	Technology demonstration
	86.41
	1
	68.43
	2
	77.42
	1

	4
	Sponsored grant
	72.50
	5
	32.92
	5
	52.71
	5

	5
	Capacity building
	83.75
	2
	44.17
	3
	63.96
	3


The findings presented in Table 2 on the level of knowledge among beneficiary and non-beneficiary respondents reveal that the calculated ‘Z’ values were higher than the tabulated values across all five components of the National Innovations on Climate Resilient Agriculture, namely general knowledge, technology demonstration, sponsored grants, capacity building, and strategic research. Among these, general knowledge, technology demonstration, sponsored grants, and capacity building were found to be significant at the 1 per cent level of significance, whereas strategic research was significant at the 5 per cent level. These results indicate a statistically significant difference between beneficiary and non-beneficiary respondents in all the components of NICRA. Overall, beneficiary farmers exhibited a higher level of knowledge compared to non-beneficiary farmers across all components as well as in the aggregate knowledge index.
This difference may be attributed to the active involvement of beneficiary farmers in various capacity-building initiatives such as training programmes, on-farm demonstrations, exposure visits to agricultural universities, farmer fairs, and other extension activities organized by the Department of Agriculture, Rajasthan, along with their greater interaction with extension personnel. In contrast, non-beneficiary farmers, not being directly covered under NICRA interventions, had limited access to such training and advisory support, which likely resulted in their comparatively lower level of knowledge.
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Table 2. Component-wise comparison of knowledge of respondents about NICRA
	S. No.
	Category
	Beneficiary (n=60)
	Non-beneficiary (n=60)
	Z-Value

	
	
	Mean
	SD
	Mean
	SD
	

	1
	General knowledge
	8.12
	0.80
	6.98
	1.27
	3.26**

	2
	Strategic research
	2.98
	0.47
	2.15
	0.97
	2.39*

	3
	Technology demonstration
	28.52
	2.91
	24.63
	4.26
	5.07**

	4
	Sponsored grant
	2.90
	0.75
	1.32
	0.75
	7.91**

	5
	Capacity building
	3.35
	0.63
	1.77
	1.00
	7.10**


**Significant at 0.01 level of probability
*Significant at 0.05 level of probability
SD=Standard deviation
Table 3 indicates that a majority of beneficiary respondents (63.34%) had a medium level of knowledge, followed by high (30.00%) and low (6.66%) levels of knowledge. In the case of non-beneficiary respondents, 53.33 per cent were found to possess a medium level of knowledge, followed by low (36.67%) and high (10.00%) levels, respectively. The overall distribution shows that 58.34 per cent of all respondents fell under the medium knowledge category, while 21.66 per cent and 20.00 per cent were in low and high knowledge categories, respectively. A comparative assessment of beneficiary and non-beneficiary farmers clearly reveals that a relatively higher proportion of beneficiaries possessed better knowledge levels. This indicates that participation in the National Innovations on Climate Resilient Agriculture project has contributed positively to enhancing the knowledge level of beneficiary farmers.







Table 3. Distribution of respondents according to their knowledge level about NICRA
	S. No.
	Category
	Beneficiary           (n=60)
	Non-beneficiary (n=60)
	Overall respondents (N=120)

	
	
	F
	%
	F
	%
	F
	%

	1
	Low              (<37.05 score)    
	04
	06.66
	22
	36.67
	26
	21.66

	2
	Medium          (37.05 to 45.66 score)                    
	38
	63.34
	32
	53.33
	70
	58.34

	3
	High             (>45.66 score)
	18
	30.00
	06
	10.00
	24
	20.00

	Total
	60
	100
	60
	100
	120
	100

	Mean: 41.36,    SD: 4.30      



Conclusion
A majority of respondents in the study area exhibited a moderate level of knowledge regarding the NICRA project. Among its components, “technology demonstration” was the most widely understood, whereas awareness of the “sponsored grant” component was comparatively low. These findings highlight the need for continuous dissemination of technical information and regular advisory support to strengthen farmers’ understanding. Furthermore, systematic training and awareness programmes on climate-resilient practices should be implemented, along with ensuring the timely provision of critical inputs under the NICRA project to enhance its overall effectiveness.
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