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Adoption of Improved Kinnow Production Technology in Rajasthan: Insights from National Horticulture Mission 

 

ABSTRACT
The Horticulture sector is an important component of agriculture and plays a significant role in improving the living standard of farmers by increasing their income. In Indian horticulture has become a successful Agro-diversification strategy since the Green Revolution. A wide range variety of fruit crops are grown in the country due to suitable Agro-climatic conditions, among which citrus occupies a major share in terms of area and production after mango and banana. Among citrus fruits, Kinnow is unique because of its high economic value and productivity. Recognizing the importance of horticulture in strengthening Indian agriculture, the Government of India launched the National Horticulture Mission (NHM) in 2005–06 to promote the growth and development of the horticulture sector. Sri Ganganagar district has a sizable area under kinnow cultivation because Rajasthan state has enormous potential for horticultural development. The present study was conducted in Sri Ganganagar district to assess the extent of adoption of improved kinnow production technology by kinnow growers under NHM. Out of nine Panchayat Samitis in the district, three Panchayat Samitis namely Sri Ganganagar, Sri Karanpur and Padampur were purposively selected on the basis of the highest area and production of kinnow. Using proportionate random sampling, a total of 180 respondents were selected, including 90 beneficiaries and 90 non-beneficiaries. The result showed that the most of kinnow growers had a medium level of adoption of improved kinnow production technology. Additionally, the extent of adoption positively correlated with education, social participation and knowledge. To enhance the adoption rate of improved kinnow production technologies, farmers require more training at the grassroots level and timely availability of quality planting material at reasonable prices would help farmers to improve productivity and support their livelihoods.
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Introduction
India is most populous democracy and equivalent to 17.78 percent of total world population. In India, Agriculture is regarded as a vital part of many countries’ economies and a major source of livelihood in many regions of the world. Most people in agriculture are involved in producing farm products or working in Agro-allied value chain activities to earn income or make a living. According to the Census 2011, 54.6 per cent of the population is engaged in agriculture and allied activities. The Horticulture sector plays an important role in agriculture. It can help tackle environmental, economic, and nutrition issues. It can also assist countries in building a more sustainable future. The production of horticulture crops increases over the previous year and it is recorded at 112077.19 million tons as per the first advance estimates (Anonymous, 2023-24a). Fruits and vegetables constitute part of our healthy diet and are most likely associated with reduced risks of heart attack and stroke as well as cancer. Fruits have fewer calories rather than more calorie-intensive foods that can be helpful in reducing calorie intake. Fruits give us nutrients that are essential for our health. Fruits also help to maintain a lot of fibre, vitamin C, potassium, and folate in our body. The food value of fruits is that it can give food to the people. The raw material for secondary and tertiary productions is also available. Moreover, it is a means of livelihood because it creates employment for farmers, marketers and processors of agricultural products. Major fruit crops like mango, banana, citrus, apple, guava, grape, papaya, pineapple, sapota, litchi, Ber, pomegranate, jackfruit and strawberry are grown in India. According to the Estimated Database of National Horticulture Board in 2019-20, India produced 99.07 metric tons of fruits and area stood at 6.66 million hectares in fruit cultivation and it is increased with 714.48 million hectares area and 11202.19 metric tons production in fruit cultivation in the year of 2023-24 (Anonymous, 2023-24b). Among the citrus fruits, Kinnow is successfully grown in the major states of India namely Haryana, Punjab, Uttar Pradesh and Himanchal Pradesh. The Kinnow is a hybrid of two citrus cultivars that is 'King' (Citrus nobilis) and 'Willow Leaf' (Citrus deliciosa) developed by H. B. Frost and released as a new citrus hybrid for commercial cultivation in 1935. According to Second Advanced Estimates, the area of kinnow in India is 5.2 lakh hectares and the production is 73 lakh tons (Anonymous, 2023-24c). The Government of India established the National Horticulture Mission in 2005–06 in recognition of the vast significance of horticulture in the fermentative growth and development of agriculture. The state of Rajasthan had great potential for National Horticulture Mission and Sri Ganganagar district had a lot of area and production under kinnow cultivation. The Sri Ganganagar district is renowned for its kinnow cultivation due to favourable agroclimatic conditions. Traditional citrus fruits like sweet oranges and local mandarins have been effectively replaced by kinnow. Despite having good area and production in kinnow cultivation in Sri Ganganagar, there are some problems faced by the kinnow farmers with respect to kinnow cultivation which reduces its productivity. At the farm level, they are facing large number of unproductive orchards, unstable climatic conditions, poor orchards management, severe infestation of insect-pest, high post-harvest losses, expensive drip installation, lack of machinery and equipment’s, weak advisory or extension services and poor diffusion of agricultural innovations etc. This may be due to lack of awareness about better practices. Through improved kinnow production technology such as establishment of kinnow orchards, technical management of plant protection measures, nutrient management & post-harvest technology and improved production practices, better policy design and implementation farmers can increase their production at low-cost inputs. The National Horticulture Mission has successfully increased the area devoted to kinnow cultivation in the district. This creates a need for more opportunities in kinnow farming to boost income and output for kinnow growers. Recognizing the significance of kinnow cultivation, the National Horticulture Mission (NHM) has focused on developing kinnow farming in Sri Ganganagar district. This will help ensure better quantity and quality of the kinnow crop. To highlight the importance of kinnow cultivation under NHM, this study was conducted to measure how well kinnow growers in Sri Ganganagar district of Rajasthan have adopted improved kinnow production technology. 
Methodology
The present research was conducted in Sri Ganganagar region of Rajasthan State, which was purposely selected because of the highest acreage and production of kinnow fruit. Sri Ganganagar region comprises two districts, i.e., Sri Ganganagar and Hanumangarh. Among these two districts, Sri Ganganagar district was purposely selected for the present research on the basis of the highest area and production of kinnow fruit in comparison to Hanumangarh district. Three Panchayat Samitis, i.e., Sri Ganganagar, Sri Karanpur, and Padampur, were also purposely selected on the basis of the highest area and production of kinnow fruit in comparison to other kinnow fruit-growing panchayat samitis of Sri Ganganagar district. In order to conduct the research, a comprehensive list of kinnow farmers who were benefitted under NHM was obtained from the Department of Horticulture, Sri Ganganagar, Rajasthan.      The proportionate random sampling method was used to constitute the respondents of the study who were benefitted under NHM and they were called as beneficiary respondents. To form the other half of the sample size, same number of kinnow growers who were not benefitted under NHM were also selected randomly from the same Panchayat Samitis and they were designated as non-beneficiary respondents. Thus, a total of 180 respondents constituting 90 beneficiaries as well as 90 non-beneficiary respondents were selected from the selected Panchayat Samitis. Here, the total sample size from selected panchayat samitis was 180 respondents.  For collection of data from the respondents, an interview schedule was prepared. The pre-testing of the interview schedule was conducted with the help of 25 non-sampled respondents who were not included in the study. The personal interview method was used for the collection of the data. The data were analysed critically with the help of different statistical tools like frequency, percentage, standard deviation, arithmetic mean, mean percent score, ‘t’ test, ‘Z’ test spearman’s rank correlation (rs), correlation and regression analysis.
Result and Discussion 
	According to thesaurus, the act of accepting, embracing, or starting to use something as an idea, behaviour, characteristic, or principle is called as adoption. Adoption is defined as the decision to make full use of an innovation in the best course of action available (Rogers, 1995). It is a mental process. In a modern era, many new things are being invented by our agricultural scientists, but all the innovations are not being adopted by many of the members of social system. Adoptions of innovations are depending on many factors viz. awareness & knowledge of adopters, innovativeness characteristics and perceived attributes of innovations. It is generally assumed that if an individual has more knowledge about various aspects of technologies, he or she is more likely to adopt the innovations very quickly. The results regarding the extent of adoption of improved kinnow production technology under National Horticulture Mission had been presented in Table 4.3.1. The kinnow farmers were categorized on the basis of mean (62.42) and standard deviation (15.20). 
Data presented in Table 1 clearly reveals that more than sixty-three per cent of the beneficiary kinnow growers (63.33%) had medium level of extent of adoption of improved kinnow production technology, followed by high (27.78%) and low (08.89%) level of adoption, respectively. Further, in case of non-beneficiary kinnow growers, 44.44 per cent of the kinnow growers had medium level of adoption of improved kinnow production technology, followed by low (38.89%) and high (16.67%) level of adoption, respectively. If we look at the data presented in Table 1 as a whole irrespective of beneficiary and non-beneficiary kinnow growers, 53.89 per cent of the kinnow growers had medium level of adoption of improved kinnow production technology, followed by low (23.89%) and high (22.22%) level of adoption, respectively. 




Table 1: Distribution of Respondents According to Extent of Adoption of Improved Kinnow Production Technology 
	

S. No.
	

Categories
	Respondents

	
	
	Beneficiary
Respondents
(n=90)
	Non-beneficiary
Respondents
(n=90)
	Overall
Respondents
(N=180)

	
	
	F
	%
	F
	%
	F
	%

	1. 
	Low (<47.22 score)
	08
	08.89
	35
	38.89
	43
	23.89

	2. 
	Medium (47.22-77.62 score)
	57
	63.33
	40
	44.44
	97
	53.89

	3. 
	High (>77.62 score)
	25
	27.78
	15
	16.67
	40
	22.22


Mean: 62.42                                                                                                         S.D.: 15.20
Based on the distribution presented in Table 1, a substantially higher proportion of non-beneficiaries fell under the low adoption category compared to beneficiaries, which indicated their limited exposure to recommended practices. The absence of direct institutional support, such as training programmes, demonstrations and regular technical guidance that restricted their awareness and understanding of improved kinnow production technologies. The findings are in conformity with the findings of Gora et al. (2011), Yadav et al. (2013), Hasan et al. (2021) and Nikhitha et al. (2025) who concluded that majority of the mandarin growers, kinnow growers and lemon growers had medium level of adoption of kinnow cultivation, improved mandarin production technology, lemon pest management practices and fruit drop management practices of Mandarin. Singh et al. (2019) also reported that beneficiary citrus growers had medium level of adoption regarding citrus cultivation. Gogoi (2023) concluded that majority of the farmers had medium level of extent of adoption of recommended package of practices of Assam Lemon. Patel et al. (2024) depicted that majority of the respondents had high level of adoption of recommended production technology of Banana. 
Aspect-wise Extent of Adoption of Improved Kinnow Production Technology by the Kinnow Growers
Further, the extent of adoption of various aspects of improved kinnow production technology under NHM was analyzed separately. The relative importance of extent of adoption for all the thirteen aspects of improved kinnow production technology was illuminated by giving ranking to them in descending order on the basis of their Mean Percent Score and the results are presented in Table 2. The data in Table 2 shows that overall extent of adoption of beneficiary kinnow growers was very good with 74.03 MPS. Thus, it can be concluded that in the study area beneficiary kinnow growers had very good adoption level of various aspects of improved kinnow production technology such as training & pruning, pit and harvesting with 97.77, 88.05 and 87.77 MPS, respectively. The kinnow growers had good adoption level regarding the aspects of plant protection measures, manure & fertilizers, area, weeding, irrigation, plantation, soil preparation and intercropping with 78.88, 77.40, 74.07, 73.33, 73.17, 68.98, 68.05 and 62.77 MPS. While, they had average adoption level on the aspects viz. soil micronutrient and marketing with 59.04 and 53.20 MPS, respectively. 
Table 2: Aspect-wise Extent of Adoption of Improved Kinnow Production Technology by the Kinnow Growers
	S. No.
	Adoption Aspects
			Respondents

	
	
		Beneficiary
Respondents
(n=90)
	Non-beneficiary
Respondents
(n=90)
	Overall
Respondents
(N =180)

	
	
	MPS
	Rank
	MPS
	Rank
	MPS
	Rank

	1. 
	Area
	74.07
	VI
	48.52
	IX
	61.29
	IX

	2. 
	Soil preparation
	68.05
	X
	56.94
	VI
	62.49
	VII

	3. 
	Pit
	88.05
	II
	62.50
	III
	75.27
	III

	4. 
	Plantation
	68.98
	IX
	48.14
	X
	58.56
	X

	5. 
	Irrigation
	73.17
	VIII
	38.25
	XII
	55.71
	XI

	6. 
	Weeding
	73.33
	VII
	57.18
	V
	65.25
	V

	7. 
	Training and Pruning
	97.77
	I
	97.22
	I
	97.49
	I

	8. 
	Intercropping
	62.77
	XI
	61.11
	IV
	61.94
	VIII

	9. 
	Manure and Fertilizer
	77.40
	V
	55.46
	VII
	66.43
	IV

	10. 
	Soil micronutrient
	59.04
	XII
	38.57
	XI
	44.30
	XII

	11. 
	Plant protection measures
	78.88
	IV
	51.25
	VIII
	65.06
	VI

	12. 
	Harvesting
	87.77
	III
	78.33
	II
	83.03
	II

	13. 
	Marketing
	53.20
	XIII
	29.26
	XIII
	41.23
	XIII

	
	Pooled
	74.03
	
	55.59
	
	64.46
	


rs= Rank correlation                                                         
 MPS= Mean Per cent Score                                                        rs=0.64                                                    
 **P = .01                                                                                       t=2.76**

In case of non-beneficiary kinnow growers, they had very good adoption of training and pruning with 97.22 MPS. While, good adoption level was reported on various aspects of improved kinnow production technology such as harvesting, pit and inter-cropping with 78.33, 62.82, 61.11 MPS. The kinnow growers had average of weeding, soil preparation, manure & fertilizer, plant protection measures, area and plantation with 57.18, 56.94, 55.46, 51.25, 48.52 and 48.14 MPS. They had low level of adoption regarding soil micro-nutrient, irrigation and marketing with 38.57, 38.25 and 29.26 MPS. If we look at the data presented in the Table 2 irrespective of beneficiary and non-beneficiary kinnow growers, data shows that overall kinnow growers had very good adoption of training & pruning and harvesting with 97.49 and 83.03 MPS. They had good adoption on the aspects of pit, manure & fertilizers, weeding, plant protection measures, soil preparation, intercropping and area with 75.27, 66.43, 65.25, 65.06, 62.49 and 61.29 MPS. While, the kinnow growers had average adoption of plantation, irrigation, soil micronutrient and marketing with 58.56, 55.71, 44.30 and 41.23 MPS, respectively. Hence, it may be concluded that kinnow growers were least bothered about these aspects of improved kinnow production technology under NHM. the overall extent of adoption of beneficiary farmers (74.03 MPS) was greater than the non-beneficiary kinnow growers (55.59 MPS).The value of calculated rank correlation (rs) was 0.64 which was found positive and highly significant at one per cent level of significance, implying that there was a similarity in rank assignment pattern of beneficiary and nonbeneficiary kinnow growers regarding adoption level of improved kinnow production technology, despite a difference observed in the magnitude of MPS of beneficiary and non-beneficiary farmers.
 Based on the overall MPS values in Table 2, training & pruning and Harvesting were ranked first and second, this might be due to their widespread adoption as essential orchard management practices that required comparatively less capital and provided immediate and visible benefits in terms of plant growth and productivity. On the other hand, Harvesting was a compulsory operation directly linked with yield realization, fruit quality and economic returns, which encouraged growers to follow the recommended practices. pit preparation, manure fertilizer, weeding, plant protection measures, Soil preparation, intercropping, area, plantation, irrigation were the practices showed moderate to low adoption mainly because they required comparatively higher technical knowledge, timely input availability and greater labour or financial investment. Additionally, inconsistent extension support and variability in perceived benefits across growers reduced the uniform adoption of these components. In contrast, soil micronutrient management received a lower rank due to inadequate awareness about micronutrient deficiencies, limited access to soil testing facilities and the perceived complexity of application. Marketing was ranked last as it largely depended on external factors such as market infrastructure, price variability and reliance on intermediaries which constrained kinnow grower’s ability to adopt improved marketing practices effectively. The findings are in line with the findings of Singh (2019) who found that most of the citrus growers had adopted manure & fertilizers practices and plant protection measures in citrus cultivation. Sarkar et al. (2021) also concluded that a vast majority of the mandarin growers had adopted training and pruning practices in mandarin cultivation. The findings are contradictory with the findings of Kumar (2015) and Bhattacharyya et al. (2025) who observed that majority of the mausambi and Nagpur mandarin growers had high rate of adoption of irrigation practices and drip irrigation system under mausambi and citrus cultivation improved production technologies. 
Aspect-wise Comparison of Extent of Adoption of Improved Kinnow Production Technology by Kinnow Growers 
Table 3 elucidates that among the thirteen important aspects of adoption of improved kinnow production technology under NHM, three aspects i.e. training & pruning, intercropping and soil micronutrient showed non-significant relationship with the adoption level of beneficiary and non-beneficiary kinnow growers because their calculated ‘Z’ value was lower than the tabulated ‘Z’ value. In the remaining ten aspects of improved kinnow production technology namely area, soil preparation, weeding, pit, plantation, irrigation, manure & fertilizer, plant protection measures, harvesting and marketing, there was a highly significant difference found in the extent of adoption of beneficiary and non-beneficiary kinnow growers as their calculated ‘Z’ value was higher than the tabulated ‘Z’ value at one per cent level of significance. Overall calculated 'Z' value was higher than the tabulated value at one per cent level of significance leading to the conclusion that there was a noteworthy difference found between beneficiary and non-beneficiary kinnow growers regarding extent of adoption of improved kinnow production technology under National Horticulture Mission. Thus, this is proof evidently that the adoption of improved kinnow production technology under National Horticulture Mission was more among the beneficiary kinnow growers as significant difference found between beneficiary and non-beneficiary kinnow growers regarding adoption of improved kinnow production technology in the study area. This might be due to the fact that beneficiary kinnow growers had propensities towards efficient use of recommended package of practices of improved kinnow production technology under


Table 3: Aspect-wise Comparison of Extent of Adoption of Improved Kinnow Production Technology by Kinnow Growers
	

S. No.
	
	Respondents
	

	
	
Adoption Aspect
	Beneficiary Respondents
(n=90)
	Non-beneficiary Respondents
(n=90)
	
‘Z’ value

	
	
	Mean
	SD
	Mean
	SD
	

	1. 
	Area
	2.25
	0.80
	1.47
	0.56
	07.80**

	2. 
	Soil preparation
	5.50
	1.79
	4.60
	2.05
	03.21**

	3. 
	Pit
	7.12
	1.28
	5.06
	2.83
	06.24**

	4. 
	Plantation
	8.37
	2.99
	5.84
	4.08
	04.86**

	5. 
	Irrigation
	5.17
	5.59
	270
	2.34
	08.23**

	6. 
	Weeding
	8.90
	2.31
	7.52
	2.92
	03.83**

	7. 
	Training and Pruning
	1.97
	0.14
	1.96
	0.18
	01.00NS

	8. 
	Intercropping
	2.53
	0.76
	2.47
	0.72
	00.43 NS

	9. 
	Manure and Fertilizer
	9.39
	2.60
	6.73
	3.83
	05.43**

	10. 
	Soil micronutrient
	4.17
	0.57
	2.73
	1.63
	00.84 NS

	11. 
	Plant protection measures
	6.38
	1.56
	4.14
	3.23
	05.60**

	12. 
	Harvesting
	7.10
	1.12
	6.33
	1.90
	03.50**

	13. 
	Marketing
	4.84
	0.36
	2.66
	0.63
	03.53**

	
	Pooled
	05.67
	01.68
	24.73
	02.07
	04.19**


**P = .01                                                                NS= Non-significant
*P = .05                                                         S.D. = Standard Deviation
NHM by the extension experts. They also had good contact with experienced farmers who provided them regular guidance and helped them in increasing production at farm level. It might be possible because of the various activities being done by the State Department of Agriculture under National Horticulture Mission for better kinnow cultivation. The findings are conformity with the findings of Lanjewar et al. (2011) and Latha (2015) who reported that beneficiary farmers received more benefits than non-beneficiary farmers and they had high adoption rate than non-beneficiary farmers regarding improved package of practices of horticultural crops under National Horticulture Mission. Balakrishna (2016) also reported that beneficiary farmers had high annual income after getting the benefits of NHM.
Association between the Extent of Adoption of Beneficiary and Non-beneficiary Farmers of NHM with Selected Independent Variables 
In order to find-out the association between selected personal characteristics (independent variables) with extent of adoption of kinnow growers about improved kinnow production technology under National Horticulture Mission, correlation analysis and multiple liner regression analysis were done. Correlation analysis (r) determines the degree of relationship between dependent and independent variables. On the contrary, the partial regression coefficient (b) determines the degree of prediction of dependent variable from independent variables.
Correlation Analysis between Independent Variables with Extent of Adoption of Improved Kinnow Production Technology by the Kinnow Growers under National Horticulture Mission 
As per the correlation coefficient (r) analysis, the data conferred in the table 4 showed that correlation association of dependent variable which is extent of adoption on twelve antecedent variables concerning to the kinnow growers. Through correlation coefficient, data were critically examined to work with the separates as well as combined relative effect of the selected independent variables on the extent of adoption of kinnow growers regarding improved kinnow production technology under National Horticulture Mission.  All the twelve selected independent variables such as age, caste, education, social participation, annual income, occupation, land holding, source of irrigation, mass media exposure, extension agency contact, information seeking and information sharing behaviour used with extent of adoption of kinnow growers in correlation coefficient equation. The findings had been presented in Table 4.
The r-values in table 4 showed that education (0.536**), social participation (0.386**), occupation (0.656**), annual income (0.323**), mass media exposure (0.388**) and knowledge (0.407**) had positive association with extent of adoption of improved kinnow production technology by the beneficiary kinnow growers and the association was found significant at one per cent level of significance. Hence, the null hypothesis was rejected and alternative hypothesis was accepted. The r-values of age, caste, land holding, source of irrigation, information seeking behaviour, information sharing behaviour and extension agency contact showed non-significant relationship with extent of adoption of improved kinnow production technology by the beneficiary kinnow growers. Thus, null hypothesis (H0) was accepted and alternative hypothesis (H1) was rejected.
Similarly, education (0.398**) was found positively & significantly associated with extent of adoption of improved kinnow production technology of the non-beneficiary kinnow growers and the relation was found significant at one per cent level of significance. While, social participation (0.156*), occupation (0.202*), annual income (0.205*), mass media exposure (0.222*) and knowledge (0.232*) of the non-beneficiary kinnow growers were found positively related with the extent of adoption of improved kinnow production technology and association was found significant at five per cent level of significance. Hence, the null hypothesis was rejected and alternative hypothesis was accepted. The r-values of age, caste, land holding, source of irrigation, information seeking behaviour, information sharing behaviour and extension agency contact of non-beneficiary kinnow growers showed non-significant relation with extent of adoption of improved kinnow production technology under National Horticulture Mission. Thus, null hypothesis (H0) was accepted and alternative hypothesis (H1) was rejected. 
Table-4 Correlation Analysis between Independent Variables with Extent of Adoption of Improved Kinnow Production Technology by the Kinnow Growers
	S.
No.
	            Variables
	 Correlation coefficient (r)

	
	
	Beneficiary Respondents (n=90)
	Non-beneficiary Respondents 
( n =90)
	      Pooled
(N =180)

	  A
	Socio-personal Variables

	1.
	Age
	0.137NS
	0.129NS
	0.133NS

	2.
	Caste
	0.132NS
	0.130NS
	0.122NS

	3.
	Education
	0.536**
	0.398**
	0.493**

	4.
	Social participation
	0.386**
	0.156*
	0.289**

	  B
	Socio-economic Variables

	5.
	Occupation 
	0.656**
	0.202*
	0.399**

	6.
	Annual income
	0.323**
	0.205*
	0.232*

	7.
	Land holding
	0.126NS
	0.143NS
	0.127NS

	8.
	Source of Irrigation
	0.116NS
	0.130NS
	0.117NS

	  C
	Communication Pattern

	9.
	Mass media exposure
	0.388**
	0.222*
	0.308**

	10.
	Information seeking behavior
	0.114NS
	0.121NS
	0.129NS

	11.
	Information sharing behavior
	0.110NS
	0.107NS
	0.112NS

	12.
	Extension agency contact
	0.208NS
	0.123NS
	0.137NS

	13.
	Knowledge
	0.407**
	0.232*
	0.316**


**P= .01                          *P= .05                          NS= non-significant
Further analysis of table 4 to know the relationship between independent variables with adoption of improved kinnow production technology by the overall kinnow growers indicated that education (0.493**), social participation (0.289**), occupation (0.399 **), mass media exposure (0.308**) and knowledge (0.316**) of overall kinnow growers were found significant at one per cent level of significance and annual income (0.232* ) was found positive and significant association at five per cent level of significance. So, the null hypothesis was rejected and alternative hypothesis was accepted. The findings are in conformity with the findings of Barse et al. (2010), Kumar (2019) and Hasan et al. (2021) who reported that age of the farmers had non-significant association with adoption of orange cultivation practices, kinnow cultivation and lemon cultivation practices. The findings are contradictory wiith the findings of Attar and Aski (2018) who found that extension agency contact had significant association with adoption of lime cultivation practices. Manjuprakash et al. (2024) concluded that education and mass media exposure exhibited a positive and significant association with awareness of farmers on ICT tools in agriculture.
 Regression Analysis between Socio-personal, Socioeconomic, Communication Pattern Characteristics with Extent of Adoption of Improved Kinnow Production Technology by the Kinnow Growers 
The data presented in Table 5 shows the regressions relationship of dependent variable i.e. extent of adoption and twelve antecedent variables concerning to the kinnow growers. In case of beneficiary kinnow growers, coefficient of determination (R2) was determined as 0.77. The value of R2 shows that 77 per cent of variation in the dependent variable i.e. extent of adoption was because of twelve antecedent variables taken for the present study and the remaining 23 per cent variation in the extent of adoption was due to other factors outside the purview of this investigation. Hence, the dependent relationship of adoption on each selected characteristics was studied with the help of ‘t’ test. The data presented in the Table 5 in case of beneficiary kinnow growers shows that education (4.279**), social participation (2.784**), occupation (3.178**), annual income (3.042**), mass media exposure (3.036**) and knowledge (2.977**) were significantly associated with extent of adoption of improved kinnow production technology at one per cent level of significance. Whereas, other factors such as age, caste, land holding, source of irrigation, information seeking behaviour, information sharing behaviour and extension agency contact have shown non-significant contribution in the multiple regression analysis. Further, in case of non-beneficiary kinnow growers, coefficient of determination (R2) was calculated as 0.74 which means 74 per cent variation in the dependent variable (extent of adoption) was due to twelve antecedent variables used in present investigation, remaining 26 per cent variation in the extent of adoption was due to other factors outside the periphery of this investigation. Table 5 shows that in case of non-beneficiary kinnow growers there was a significant association found between education (2.887**) with extent of adoption of improved kinnow production technology at one per cent level of significance. While, social participation (2.167*), occupation (2.023*), annual income (2.071*), mass media exposure (2.121*) and knowledge (2.078*) had significant association at five per cent level of significance. Thus, the alternative hypothesis was accepted and null hypothesis was rejected. The other characteristics such as age caste, land holding, source of irrigation, information seeking behaviour, information sharing behaviour and extension agency contact were found non-significantly associated with the extent of adoption of non-beneficiary kinnow growers which elucidates that there were non-significant association found with extent of adoption of improved kinnow production technology with these selected variables. Hence, the null hypothesis was accepted (H0) and alternative hypothesis (H1) was rejected.
A critical examination of 5 for overall kinnow growers further depicts that value of coefficient of determination (R2) as 0.71. The value of R2 indicates that 71 per cent variation in the dependent variable was due to twelve antecedent variables taken for the present study. Thus, Table 5 reveals that in case of overall kinnow growers, education (4.421**), social participation (2.811**), occupation (2.978**), mass media exposure (2.631**) and knowledge (2.703**) shows positive and significant relationship with extent of adoption at one per cent level of significance. While, annual income (2.003*) had positive and significant relation with extent of adoption at five per cent level of significance. Hence, the hypothesis stated in null form was rejected and alternative hypothesis was accepted. The factors like age caste, land holding, source of irrigation, information seeking behaviour, information sharing behaviour and extension agency contact have not shown any significant involvement to the multiple regression analysis and were non-significantly associated with extent of adoption of overall kinnow growers. Therefore, the null hypothesis was accepted and alternative hypothesis was rejected. The findings are in line with the findings of Shamrao (2012) who observed that land holding and social participation had non-significant relationship with the adoption of sweet oranges cultivation. Kumar et al. (2017) and Sulehri et al. (2021) also concluded that education and mass media exposure had positive and significant association with adoption of citrus cultivation. Swargiary et al. (2025) found that education and occupation found to be significantly associated with the adoption level of lemon growers.







Table:5 Regression Analysis between Socio-personal, Socio-economic, Communication Pattern Characteristics with Extent of Adoption of Improved Kinnow Production Technology by the Kinnow Growers
	

S.
No
	
	
	
	

	
	
variables
	Beneficiary Respondents
(n=90)

	Non-beneficiary Respondents
(n=90)
	Pooled
(N=180)

	
	
	b value
	Standard error
	t value
	b value
	Standard error
	t value
	b value
	Standard error
	t value

	A
	Socio-Personal Variables

	1.
	Age
	0.398
	0.532
	0.748NS
	0.436
	0.296
	1.472NS
	0.384
	0.490
	0.784NS

	2.
	Caste
	0.403
	0.354
	1.138NS
	0.687
	0.497
	1.382NS
	0.537
	0.385
	1.352NS

	3.
	Education
	2.498
	0.349
	4.279**
	0.524
	0.314
	2.887**
	1.833
	0.536
	4.421**

	4.
	Social participation
	0.508
	0.183
	2.784**
	0.438
	0.202
	2.167*
	0.563
	0.201
	2.811**

	B
	Socio-Economic Variables

	5.
	Occupation
	0.788
	0.239
	3.178**
	0.698
	0.343
	2.023*
	0.751
	0.248
	2.978**

	6.
	Annual income
	0.531
	0.173
	3.042**
	0.442
	0.213
	2.071*
	0.487
	0.243
	2.003*

	7.
	Land holding
	0.328
	0.264
	1.234NS
	0.396
	0.288
	1.367NS
	0.369
	0.294
	1.233NS

	8.
	Source of irrigation
	0.468
	0.298
	1.478NS
	0.237
	0.179
	1.214NS
	0.366
	0.265
	1.375NS

	C
	Communication Pattern

	9.
	Mass media exposure
	0.623
	0.203
	3.036**
	0.542
	0.256
	2.121*
	0.566
	0.215
	2.631**

	10.
	Information seeking behaviour
	0.573
	0.360
	1.599NS
	0.636
	0.379
	1.572NS
	0.478
	0.363
	1.301NS

	11.
	Information sharing behaviour
	0.477
	0.408
	1.179NS
	0.736
	0.492
	1.475NS
	0.503
	0.336
	1.479NS

	12.
	Extension agency contact
	0.730
	0.513
	1.432NS
	0.569
	0.392
	1.470NS
	0.655
	0.397
	1.672NS

	13.
	Knowledge 
	0.632
	0.210
	2.977**
	0.444
	0.213
	2.078*
	0.541
	0.201
	2.703**

	
	R2= 0.77
	R2=0. 74
	R2= 0.71


R2=coefficient of multiple regression          **P=.01               *P= .05               NS=non-significant
Conclusion
	Findings regarding the extent of adoption of kinnow growers revealed that majority of the kinnow growers had medium level extent of adoption of improved kinnow production technology. Therefore, for converting it to high level of extent of adoption, Department of Horticulture should establish ideal nurseries at the local level to meet the demand of planting material of kinnow growers at low cost. Farmers can be encouraged to adopt improved kinnow production technology by setting up of fruit processing units to promote post-harvest technology and they can be motivated to adopt value addition practices of kinnow so that they can fetch good price for their produce. This will encourage other farmers to adopt kinnow cultivation. The setting up of these processing units will also generate employment for unemployed youth, women and men. States like Himachal Pradesh have fruit processing and marketing corporations like HPMC, which approach horticultural farmers, take their produce and sell it at their centres. Such a corporation should also be established for the farmers of Rajasthan.
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