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ABSTRACT
Climate change is one of the most pressing issues in today's world, which has significantly changed or is still changing the earth's ecosystems. The present investigation was conducted out with the objective to measure the socio-economic structure of NICRA beneficiary farmers and institutional challenges on climate resilient agro technologies in Lakhimpur district of Assam. The present study on NICRA project interventions on climate resilient agriculture was taken up in the Lakhimpur district of Assam. As the project was implemented in the district since 2011, the district was selected for the study. . An interview schedule was developed to collect data from respondents through personal interviews. A total of 80 NICRA beneficiary farmers were selected randomly from five villages.12 numbers of respondent from implementing agency was taken. The primary data were collected for the year of 2021-22. The findings of the study revealed majority 50.00 percent of total respondent were found to be marginal farm size group. Most of the respondents (67.5 %) belonged to the old age (Above 50 years) group. In contrast, 28.75 per cent of the respondents belonged to middle age (Between 35-50 years) and the remaining 3.75 per cent belonged to the young age group (Between 25-35 years) with higher secondary level of formal education (40.00%), succeeded by 33.75 per cent of the respondents who had received high school education. Findings revealed that the ratio of male members (42.76%) to total family size was greater than that of both female members (32.68%) and children (24.55%). Most (83.75%) of the respondents were associated with a family of nuclear type and the remaining 16.25 per cent associated with the family of joint type. Study revealed that the literacy rate of among the respondent farmer was 83.75%. This study concluded that the major constraints perceived by the implementing agency included less number of farmers coverage due to limited fund, less than expected adoption rate of technology and interventions by farmers, non-availability of required inputs, more dependence of farmers on free input supply and, longer distance between adopted village and NICRA head office. 
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INTRODUCTION

Climate change is one of the most pressing issues in today's world, which has significantly changed or is still changing the earth's ecosystems. Although the world has always experienced some degree of climate change, in the last 100 years or so, the rate of this variation has multiplied. Recent years have seen a widespread awareness of the relationship between climate and development. Rising climatic variability and climate change are predicted to increase the problems with future food security by putting pressure on agriculture. According to the Intergovernmental Panel on Climate Change (IPCC), the term "climate" is used to refer to the average weather or, more precisely, to the statistical description of important values over timescales ranging from months to hundreds or millions of years. The World Meteorological Organization (WMO) defines the classic era as 30 years of climate. Surface variables like temperature, precipitation and wind are most frequently used to describe these values. The rate of increase in temperature has been much higher in recent decades which not only warmed the global atmosphere but also altered the rainfall patterns, hydrological cycle and increased frequency of extreme weather events viz. flooding and drought spells (Izaurralde et al.,2003), which can be regarded as change in climate. 	Comment by Microsoft account: This statement is similar to the one that explain on abstract directly. Avoid repetition or explain in other ways.
The effects of climate change on agriculture are being seen all around the world. Climate has a significant impact on agriculture. The development and production of rops are influenced directly or indirectly by changes in temperature, carbon dioxide (CO2), moisture, water availability, and other factors. In addition to contributing to global warming, rising atmospheric CO2 CO2 levels are changing the agricultural ecosystem. . Long term changes in rainfall patterns and uneven temperature zones are expected to have significant negative impact on agriculture, food and water security and increased frequency of droughts and floods (Kinuthia,1997). The constraints to the overall expansion of the agricultural industry include comprehending how the weather varies over time and modifying management strategies to produce better harvests. Climate sensitivity of agriculture is uncertain because rainfall, temperature, crops and cropping systems, soils and management techniques vary according to the area. Compared to the expected changes in temperature and precipitation, the inter annual variability in temperature and precipitation was significantly larger. If the expected climate change increases climate variability, agricultural losses could rise. Global food production is projected to be directly impacted by climate change. A rise in the average seasonal temperature can shorten the growing season for many crops, lowering their final yield. Warming will have an immediate impact on yields in locations where temperatures are already close to the physiological maximum for crops (IPCC, 2007).	Comment by Microsoft account: What does mean rops?	Comment by Microsoft account: Make 2 subscript
Resilience is the capacity of a system and its constituent elements to foresee, absorb, accommodate, or recover from the impacts of a hazardous occurrence quickly and effectively, especially by assuring the maintenance, improvement, or preservation of its fundamental skeletal and functional elements (IPCC, 2012). Directly or indirectly 55% of the Indian population depends on the climate sensitive sector agriculture .( Ahmad et al.,2011). A wide range of approaches is used in climate resilient agriculture to sustainably boost productivity and resilience, minimize or eliminate greenhouse gas emissions, and improve the attainment of food security and development objectives. The goal of climate-resilient agriculture (CRA) is to increase long-term farm incomes and productivity by sustainably utilizing the natural resources already available through crop and livestock production systems. By implementing short- and long-term climate mitigation and adaptation strategies into practice, as well as by guaranteeing the transparent and inclusive engagement of numerous actors and stakeholders in decision-making and management processes, resilience can be improved. Practices like the use of improved seeds, rainwater harvesting, crop/livestock insurances, and ICT based agro-advisories etc. can also help farmers to minimize the effect of climate change and variability (Mittal, 2012; Altieri and Nicholls, 2013). 
Climate change has become a global concern which drew the attention of countries all over the world. In order to minimize the detrimental effects of climate change on Indian Agriculture, Climate Resilient Agricultural (CRA) technologies were introduced and being promoted through ICAR- NICRA in the selected vulnerable districts across the country started on 2nd February 2011. (Pabba et al.,2021) Through strategic research and technology demonstration, the initiative aims to increase the resilience of Indian agriculture to climate change and climate vulnerability. Sarkar (2014) observed that various technology advancements improved farmers' abilities to adapt utilizing NICRA's capacity-building initiatives and intervention. Crops, cattle, fisheries, and natural resource management are all topics covered in the research on adaptation and mitigation. The initiative consists of four main components: sponsored/competitive grants, technology demonstration, capacity building, and strategic research. The key strategy for strategic research in all areas of agriculture, dairying, and fisheries is to assess the effects of climate change while developing adaptive measures. Agriculture must be sustained in the face of climate change by developing climate-resilient agricultural technology that would boost farm productivity and production. This requires ongoing management of both natural and artificial resources. The NICRA project is anticipated to produce both short-term and long-term outcomes in the form of new and better crop varieties, livestock breeds, management practises that aid in adaptation and mitigation, and inputs for policymakers to incorporate climate resilient agriculture in development planning. The program's major focus is not only to demonstrate climate resilient agriculture technologies, but also to institutionalise procedures at the village level to ensure long-term adoption of such practises. The primary goals of NICRA are to increase the adaptability of agriculture, particularly livestock and fisheries, to climatic unpredictability and change through the adoption and development of higher-quality risk management and production technology (Vijayan and Viswanathan, 2018).	Comment by Microsoft account: Put the reference on the exact place
Agricultural productivity in rainfed areas is weak and uncertain as a result of meteorological anomalies, soil nutrient imbalances and farmers' low socioeconomic levels. Recurrent droughts havoc on the rural population's food, fodder and livelihood security, forcing many to relocate in search of a job. In rainfed farming, rainfall is the most important variable impacting crop productivity. Droughts, both intermittent and prolonged as well as floods are a major source of productivity losses in most crops. Climate resilient  agro-technology intervention  by NICRA,  like  real-time  contingency  planning, preparedness,  Climate  Risk  Management Committee, Custom Hiring Centre,  Village Seed Bank,  and  alternate  land  use  system  were identified  to  be  prevailing in  the district of Assam. (Barman and Baruah ,2024). Crop productivity is being affected by various climatological factors in the district. NICRA is a change mechanism in India's agro-climatic-vulnerable regions. Interventions of the NICRA Project had significant positive impact on the farm income of the participant farmers (Sultana et al.; 2020).Its primary goals are to empower farmers who are vulnerable to nature's destructive forces. The finding of the research work may give a better understanding of the perception of the farming community regarding the impact of climate resilient agriculture. The current study focuses on the economic impact of climate resilient agro technologies under the NICRA project, which may help the farmers to know about various costs and returns of climate resilient interventions and their resource use efficiency. The study is likely to be very useful for national-level organizations, NICRA, policymakers, planners and research scholars in identifying pros and cons and so reshaping future steps of their action.	Comment by Microsoft account: Clearly explain your objectives and avoid repetition	Comment by Microsoft account: Put the reference on the exact place.
METHODOLOGYData and Methodology	Comment by Microsoft account: Where is your data?  Data and Methodology and strengthen your research by adding the study area map.
The present study on NICRA project interventions on climate resilient agriculture was taken up in the Lakhimpur district of Assam. As the project was implemented in the district since 2011, the district was selected for the study. Lakhimpur district is located in the North-East corner of Assam, on the north bank of the Brahmaputra River. The district lies between 26o48' and 27o53' Northern latitude and 93o42' and 94o20' East longitude (approx). It is bounded on the North by Arunachal Pradesh's Siang and Papumpare districts and on the east by Dhemaji District ,District, Subansiri River. The river Brahmaputra and Majuli district are on the southern side, while Gahpur sub division of Biswanath district is on the western side. Agriculture is the primary occupation and livelihood for people, along with other activities.
There are nine blocks in Lakhimpur district, namely Bihpuria, Boginodi, Dhakuakhana, Ghilamara, Karunabari. Lakhimpur, Naraynpur, Nowboicha and Telahi. Among all the 9 blocks districts, ' Narayanpur ' block was selected for the study.  A multi stage sampling technique was used for drawing samples for the present study. Total 80 NICRA beneficiary farmers were selected randomly from 5 villages, that were treated as respondents. The name of those villages werenames of those villages were Barbali, Borkhet, Jakaipelua, Nagayan and Chamua. The lists of NICRA beneficiary farmers of the selected villages were obtained from NICRA project implementation unit. For the study, 20 percent beneficiary farmers from each villages were selected randomly making a sample size of 80.
A well-structured pre-tested schedule was developed for the collection of primary data as per the objectives. Primary data were collected from the NICRA beneficiary farmers of the selected five villages named Chamua ,Barbali, Nagayan, Jakaipelua, and barkhet of Naraynpur block of Lakhimpur District. The relevant data regarding the agro-economic aspects of the study area were collected from the district Agriculture office, NICRA office, Krishi Vigyan Kendra, official website of Lakhimpur district and various other government websites as well as other credible sources. The socio-economic structure of households was analyzed using percentage distribution, which was employed to summarize and compare key socio economic variables. The use of percentages allowed for a clear and straightforward representation of the relative proportions of households across different socio-economic categories, making the data easily interpretable and suitable for descriptive analysis. Closed-ended questions were asked to determine the most significant challenges implementing agency were facing. The frequency of respondents was then calculated for each constraint. Finally, ranking was done based on finding out both the frequency and the percentage and were then tabulated, analysed and interpreted in respect with its objectives. Statistical measures like percentages and rank were used to categorize the constraints observed. 
RESULTS AND DISCUSSION
Socio-economic variables viz. Farm size of the respondents, Age of the respondents, Educational status of the respondents, family members of respondent farmers, family type of the respondents were included and to measure the socio-economic characteristics of the respondents under the study. 
1. Distribution of sample farmers according to across farm size-

         The total respondent farmers were divided into three categories based on the area of farmland. Framers with land holding up to 1 hectare was considered as marginal farmers, farmers with land holding between 1 hectare to 2 hectare was categorized as small farmers and farmers with land holding between 2 hectare to 4 hectare was grouped as medium farmers. 	Comment by Microsoft account: Justify sampling techniques clearly
The analysis of the respondent across farm size revealed that 52.50 percent of total respondent were found to be marginal, 36.25 percent and only 11.25 percent respondent farmers were found to be small and medium, respectively. Toppo (2005) observed that majority (80.83 per cent) of the respondents were with marginal land holding in dairy farming.	Comment by Microsoft account: Are you sure this study is similar to your study area?
   Table 1  Distribution1 Distribution of sample farmers according to across farm size

	Sl no
	Farmers
	Numbers
	Percentage

	1
	Marginal (0-1ha)
	42
	52.5%

	2
	Small (1-2ha)
	29
	36.25%

	3
	Medium (2-4ha)
	9
	11.25%

	Total
	80
	100%



2. Distribution of sample farmers according to age-

The farmers needed to take some significant decisions regarding their respective farm operations, such as input utilization, cropping pattern, adoption of technological tools and other farm management techniques, which were largely impacted by the farmers' age and education level.
The analysis of the age of the respondents based on the overall 100 farmers (pooled data) revealed that the majority of the respondents (67.5 %) belonged to the old age (Above 50 years) group. In contrast, 28.75 per cent of the respondents belonged to middle age (Between 35-50 years) and the remaining 3.75 per cent belonged to the young age group (Between 25-35 years). The average age of the respondents was 53.9. Concerning age, Patra et al. (2020) also reported that the mean age of rubber growers was 54 years.
In case of distribution of the age of the respondents for the three farm size categories- Marginal, Small and Medium. In marginal farm size, the average age of farmers was  53.92 (≈54)  years while in small farm size, the average age of farmers was 53.34(≈53) years and in medium farm size the it was 56.00 years . It was  observedwas observed that average age of medium farm sized farmers are highest followed by small and marginal farm sized farmer.
Table 2 Distribution of sample farmers according to their age

	Category
	Marginal
	Small
	Medium
	Pooled

	Young (25 to 35)
	3
(7.14)
	0
(0)
	0
(0)
	3
(3.75)

	Middle (35 to 50)
	12
(28.57)
	9
(31.03)
	2
(22.22)
	23
(28.75)

	Old (Above 50)
	27
(68.28)
	20
(31.03)
	7
(77.77)
	54
(67.5)

	Total
	42
(100)
	29
(100)
	9
(100)
	80
(100)

	Average age of farmers (Years)
	53.92
	53.34
	56.55
	53.9


(Figures Numbers in the parentheses indicate percentages to total)
3. Distribution of sample farmers according to educational status

Education is a crucial factor for the faster adoption of new technologies and decision making in agricultural activities. In comparison to an uneducated farmer, an educated farmer is more likely to embrace an appropriate package of techniques in order to utilize the optimal amount of resources for increased production.
In the case of educational qualification based on the overall 100 farmers (pooled data) revealed that 40.00 per cent of the respondents had received higher secondary school education, succeeded by 33.75 per cent of the respondents who had received high school education. The study also found that 7.50 per cent had received primary education, 2.50 per cent of the respondents had a graduate degree, while the others 16.25 per cent of the respondents were illiterate. A similar type of observation was also reported by Thakuria et al. (2024) where 41.25 per cent of the respondents had received higher secondary school education.
In case of distribution of sample farmers according to educational status for the three farms size categories- Marginal, Small and Medium. The education level was found to be greater in small farm size (86.21%) followed by marginal farm size (83.33%) and medium farm size (77.78%). It was also found that 16.25 percent of the whole sample farmers were illiterate. Medium farm sizes had the highest proportion of illiteracy (22.22%), followed by marginal (16.67%) and small farm sizes (13.79%). 
Table 3 Distribution of sample farmers according to their educational status

	Category
	Marginal
	Small
	Medium
	Pooled

	Illiterate
	7
(16.67)
	4
(13.79)
	2
(22.22)
	13
(16.25)

	Primary
	4
(9.52)
	1
(3.45)
	1
(11.11)
	6
(7.50)

	High school
	16
(38.10)
	10
(34.48)
	1
(11.11)
	27
(33.75)

	Higher secondary
	13
(30.95)
	14
(48.28)
	5
(55.56)
	32
(40.00)

	Graduate& above
	2
(4.76)
	0
(0.00)
	0
(0.00)
	2
(2.50)

	Total
	42
(100)
	29
(100)
	9
(100)
	80
(100)

	Literacy percentage
	83.33
	86.21
	77.78
	83.75


(Figures Numbers in the parentheses indicate percentages to total)
4. Distribution of family members of respondent farmers
The analysis of the family members of the respondents farmers based on the overall 100 farmers (pooled data) revealed that the ratio of male members (42.76%) to total family size was greater than that of both female members (32.68%) and children (24.55%). A similar type of observation was also reported by Seby et al. (2018) where 96.7 per cent of the respondents were male.
In case of distribution of the family members the respondent’s farmers for the three farms size categories- Marginal, Small and Medium. The average family size was determined to be greatest in medium farm size (7.32), followed by marginal (6.21) and small farm size (5.67). In the case of marginal farm size, the ratio of male members (44.76%) to total family size was found to be greater than that of both female members (30.91%) and children (24.31%). The similar pattern was seen in the case of small and medium farm sizes.
Table 4 Distribution of family members of respondent farmers

	Category
	Marginal
	Small
	Medium
	Pooled

	Male
	2.78
(44.76)
	2.34
(41.26)
	2.88
(39.33)
	2.63
(42.76)

	Female
	1.92
(30.91)
	2
(35.27)
	2.44
(33.33)
	2.01
(32.68)

	Children
	1.51
(24.31)
	1.33
(23.45)
	2
(27.32)
	1.51
(24.55)

	Total
	6.21
(100)
	5.67
(100)
	7.32
(100)
	6.15
(100)


(Figures Numbers in the parentheses indicate percentages to total)
5. Distribution of sample farmers according to family type

In case of family type based on the overall 100 farmers (pooled data) revealed that majority (83.75%) of the respondents were associated with a family of nuclear type, and the remaining 16.25 per cent associated with the family of joint type. 
In case of distribution of sample farmers according to family type for the three farms size categories- Marginal, Small and Medium. It was observed that 83.33 percent of marginal farm families were nuclear and rest 16.67 percent found to be joint family. For small farm size, 86.21 percent farm family found to be nuclear and rest 13.79 percent found to be joint family. For medium farm size category, 77.78 percent farm family found to be nuclear and rest 16.25 percent were joint family. 








Table 5 Distribution of sample farmers according to family type

	Category
	Marginal
	Small
	Medium
	Pooled

	Nuclear
	35
(83.33)
	25
(86.21)
	7
(77.78)
	67
(83.75)

	Joint
	7
(16.67)
	4
(13.79)
	2
(22.22)
	13
(16.25)

	Total
	42 (100)
	29 (100)
	9 (100)
	80 (100)


(Figures Numbers in the parentheses indicate percentages to total)
6. Constraints as perceived Perceived by the Implementing Agency
From the data presented in Table 6, it was observed that among the major constraints faced by the implementing agency officials, the highest number of agency members (91.67 per cent) ranked “less number of farmers coverage due to limited fund” as Rank I. Among the five NICRA-adopted villages in Lakhimpur, only 425 families were benefitted. This is a very less numbers of beneficiaries and due to limitations in funding larger beneficiary coverage is a major problem in the project. This deprives majority of the farmers from the benefits of the project. “Less than expected adoption of intervened technology by the farmers" (75 per cent) as ranked as Rank II. Due to the availability of limited funds, the NICRA project is less equipped with advanced machinery and technology-based interventions which led “ Non availability of advanced machineries and non functionalitynon-functionality of existing machinery due to lack of maintenance and skilled men power” (66.67 per cent) to be ranked as Rank III in the list of constraints faced. Further, “More dependence of farmers on free input supplies” (58.33 per cent) ranked as Rank IV, due to the inability of NICRA projects to supply all the agricultural inputs to all the farmers, who were dependent on free inputs like fertilizers, seeds, etc., for their farming activities. “Higher distance (more than 100 kilometer) between adopted villages and NICRA office” (41.67 per cent) was opted as Rank V. Higher distance leads to difficulty in commute and visit the farmers frequently for monitoring and other services became a problem.
LACK OF SKILLED PERSONS
Table 6: Constraint perceived by implementing agency
	Sl No
	Implementing agency Constraints
	n=12

	
	
	Frequency
	Percentage
	Ranking

	1
	Less number of farmers coverage due limited fund
	11
	91.67
	I

	2
	Less than expected adoption rate of technology and interventions by farmers
	9
	75.00
	II

	3
	Non availability of advanced machineries and non functionalitynon-functionality of existing machinery due to lack of maintenance and skilled menpowermanpower
	8
	66.67
	III

	4
	More dependence of farmers on free input supplies
	7
	58.33
	IV

	5
	Higher distance between adopted villages and NICRA office
	5
	41.67
	V




CONCLUSION 

The study revealed prevalence of diverse profile characteristics of NICRA beneficiary farmers on climate resilient agro technologies in Lakhimpur district of Assam. Majority of the respondents (67.5 %) belonged to the old age (Above 50 years) group. In contrast, 28.75 per cent of the respondents belonged to middle age (Between 35-50 years) and the remaining 3.75 per cent belonged to the young age group (Between 25-35 years), possessed higher secondary level of formal education (40.00%), succeeded by 33.75 per cent of the respondents who had received high school education with marginal and small land holdings category. In case of family type revealed majority (83.75%) of the respondents were associated with a family of nuclear type, and the remaining 16.25 per cent associated with the family of joint type. The study shows that the majority of the NICRA farmers were old aged (above 50 years), hence there is every need to attract youth by creating more avenues and enterprise based activities in agriculture. As majority of the respondents were found to be under marginal and small category, integrated farming system model with relation to climate resilient agro technology may be developed to enhance the productivity and income with limited land holding. More agricultural extension services should be made available to the farmers which might enable them to make farming a profitable venture. In the context of climate change, the government should invest in the research and development sector at the macro level in order to create estimates of the impact of climate change that have some theoretical basis and are statistically robust.
The study revealed that the major constraint perceived by the implementing agency was the limited coverage of farmers due to inadequate funding, followed by the lower-than-expected adoption of technologies. Other key issues included the non-availability of advanced machinery, farmers’ dependence on free inputs, and the distance between adopted villages and the NICRA office. These constraints highlight the need for enhanced financial support, improved mechanization facilities, effective awareness and capacity-building programs, and better logistical planning to ensure wider adoption and sustainability of climate-resilient agro-technologies.
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