


Factors influencing entrepreneurial behaviour of Assam lemon (Citrus limon L.) growers



ABSTRACT
	Introduction: Citrus crops are widely cultivated all over the world. Citrus fruits belong to the Rutaceae family, comprises a diverse range of species such as sweet orange, mandarin, acid lime, pomelo, Assam lemon, grapefruit, tangelo etc.
Aims: The present study aimed to investigate the socio-economic, personal, and farm-related factors that influence the entrepreneurial behaviour of Assam lemon (Citrus limon L. Burm) growers in Tinsukia district of Assam. The objective was to identify the key determinants contributing to variations in entrepreneurial traits among growers and to examine the extent of their influence.
Study design: The study followed an exploratory-cum-descriptive research design.
Place and Duration of Study: The investigation was conducted in Tinsukia district of Assam, covering selected villages under major Assam lemon-growing areas. Primary data were collected from 120 growers during the two years of the study.
Methodology: A purposive-cum-random sampling technique was applied to select 120 respondents. Data were gathered using a structured interview schedule. Statistical tools such as correlation and multiple regression analysis were employed to study the relationship between the dependent variable and independent variables.
Results: The findings revealed that operational landholding, area under Assam lemon, production, annual family income, income derived from Assam lemon, years of cultivation experience, training exposure, and marketing experience exhibited significant positive correlation with entrepreneurial behaviour. Education and family type also showed significant association. Multiple regression analysis identified education level, total family income, and training exposure as the most influential predictors, explaining 77.10% of the variance in entrepreneurial behaviour. The results highlight the importance of capacity building, market linkage strengthening, and value addition interventions to enhance entrepreneurial orientation among Assam lemon growers.
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1. INTRODUCTION

Citrus crops are widely cultivated all over the world. Citrus fruits belong to the Rutaceae family, comprises a diverse range of species such as sweet orange, mandarin, acid lime, pomelo, Assam lemon, grapefruit, tangelo etc. The average global productivity for citrus is about 16.2 tonne per hectares. However, productivity varies from country to country depending on climate, farm practices, and input usage (FAO,2023). Major producing countries include Brazil, Mexico, China, India and United states. India secures third position in terms of citrus production, occupying area approximately 1.2 M Ha and production of 13MT annually (NHB, 2023). Citrus crops are an integral part of horticultural sector of Assam as it contributes notably to the state’s overall fruit production. Important citrus crops cultivated in Assam includes orange, sweet orange, acid lime, lemon, pomelo, grape fruit etc. 
Among all the citrus varieties, Assam lemon holds a special position in the state. Assam lemon (Citrus limon L. Burm) which is locally known as Kaji Nemu, is an indigenous lemon cultivar of Assam. The fruit is characterized by its elongated shape, thin rind, distinctive aroma, high juice content, and mostly seedless nature, which differentiates it from other lemon cultivars in India (Akhtar et al., 2024). The Government of Assam officially declared Assam lemon as the State Fruit, Jatiya Phal on 13 February 2024 (ASoCA,2024). Earlier, in 2019, the fruit obtained the Geographical Indication (GI) tag under the Geographical Indications of Goods (Registration and Protection) Act, 1999. This recognition has strengthened its distinct market identity and enhanced its commercial potential, thereby contributing to the improvement of the regional economy.
 
(a) Rationale

The district of Tinsukia is one of the leading districts of Assam with respect to Assam lemon cultivation. The district solely covers 1241 ha area under Assam lemon cultivation. During 2022-23, the production and productivity of the crop was reported to be 6144 MT and 6235kg/hectare respectively which significantly increased to 11510 MT and 9275 kg/hectare during 2023-24. Despite being one of the leading districts with high area under Assam lemon cultivation, the productivity as per reports from Directorate of Horticulture, Khanapara was seen to be comparatively lower than that of other Assam lemon-growing districts in the state. This may be attributed due to various reasons. Entrepreneurial behaviour serves as one of the promising reasons to boost the region’s productivity, hence it is important to undertake a systematic study on factors influencing entrepreneurial behaviour of Assam lemon growers for better understanding various associated behavioural dimensions that will certainly offer deeper insight into the reasons behind comparative low productivity and help framing strategies for capacity building and commercialization of lemon cultivation in the region. Moreover, the increasing export of Assam lemon over the years signifies its growing demand in the international market. Therefore, having a better understanding about the factors influencing entrepreneurial behaviour of the Assam lemon growers is important as it will directly or indirectly contribute to better production and productivity along with enhancing income of the growers through proper incorporation of the findings into various strategies and policies.

(b) Scope

The study intends to support the shift from subsistence to commercial farming of Assam lemon. Many farmers still grow Assam lemon for home use or local markets without thinking of it as a business. However, with the right mindset and training, these growers could turn their orchards into profitable ventures. Understanding their factors influencing entrepreneurial behaviour will help identify if the growers are ready to scale up and if they may need support through training, extension services, or better access to credit and markets. This shift can improve not only individual income but also strengthen the overall Assam lemon scenario in the state. In addition, this can support the design of future government schemes, training modules, and agri-business models by providing detailed insights into what drives or limits a farmer’s entrepreneurial actions. It will also help in identifying active growers who can become role models, form Farmer Producer Organizations (FPOs), or take up processing and export activities. These steps are essential for rural development and job creation, especially among youth and women. When farmers become more entrepreneurial, they not only improve their own livelihoods but also help build stronger, more sustainable agricultural communities.


2. METHODOLOGY

The study was conducted with a time period of two years. The Tinsukia district of Assam was selected purposively. The district is divided into three sub-division namely Tinsukia, Doomdooma and Margherita.  Out of the three sub-division, the Tinsukia subdivision was selected purposively. Two ADO circles from Tinsukia sub-division were taken and from each ADO circle, eight villages were selected purposively. From each village, a total of fifteen respondents were selected randomly. Thus, a total of 120 Assam lemon growers were selected with the help of purposive cum random multi staged sampling procedure. The sampling distribution for the study is mentioned in figure 1.

[bookmark: _Hlk207569584]Data collection was done with the help of a research schedule prepared by the researcher to measure the independent variables. To measure the entrepreneurial behaviour, a scale developed by R.R Chaudhari (2007); modified by E. Yogesh Sudam (2016) was used which was again retested by the researcher. To check the consistency and reliability, Cronbach alpha reliability test was conducted and the resultant value (0.811) suggested that the scale is highly reliable. Correlation coefficient and chi-square test of independence was used to find the relationship and association between categorical and dependent variable.
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                      Fig 1: Sampling distribution of the study






3. results and discussion

In order to the analyse the relationship between entrepreneurial behaviour and the social and personal characteristics of Assam lemon growers, statistical tools viz. correlation coefficient was used to measure the relationship between quantitative variable and the dependent variable and chi-square test of independence was used to find the association between categorical and dependent variable.

Table 1. Relationship between independent variables and entrepreneurial behaviour of Assam lemon growers.

	[bookmark: _Hlk201528746]Sl No.
	Variables
	‘r’ value
	Sig.(2-tailed)

	[bookmark: _Hlk201532878]1
	Age 
	0.077
	0.407

	2
	Family size 
	0.105
	0.255

	3
	Operational land holding 
	0.806**
	0.000

	4
	Area under Assam Lemon
	0.776**
	0.000

	5
	Production of Assam lemon
	0.816**
	0.000

	6
	Productivity of Assam lemon
	0.163
	0.283

	[bookmark: _Hlk201532386]7
	Annual income of the family
	0.800**
	0.000

	8
	Income from Assam lemon
	0.764**
	0.000

	9
	Years engaged in Assam lemon cultivation
	0.439**
	0.000

	10
	Training exposure on Assam Lemon
	0.676**
	0.000

	11
	Marketing Experience 
	0.468**
	0.000

	12
	Knowledge on recommended package of practices of Assam lemon 
	0.065
	0.484


**Significant at 0.05 level of Probability 


Table 1. indicates that Operational land holding, Area, Production and Productivity under Assam lemon, Annual income of the family, Income from Assam lemon, Years engaged in Assam lemon, Training exposure, and Marketing experience exhibited a significant and positive relationship with entrepreneurial behaviour. In contrast, variables such as Age, Family size, and Knowledge on recommended package of practices of Assam lemon showed no significant correlation with entrepreneurial behaviour.


Operational land holding and entrepreneurial behaviour

The correlation coefficient between operational land holding and entrepreneurial behaviour was found to be 0.806**, which is statistically significant at the 1% level. This result highlights a strong and positive correlation between the two variables. In other words, farmers with larger operational land holdings are more likely to exhibit traits that reflect higher entrepreneurial behaviour. A possible explanation for this finding is that greater land availability offers farmers more resources, better scope for adopting innovative practices, and enhanced risk-bearing capacity, all of which contribute to the development of entrepreneurial characteristics. Hence, based on the results, the alternate hypothesis (H₁) is accepted, indicating a significant relationship or effect, while the null hypothesis (H₀) is rejected. This aligns with findings of Bharadwaj (2023) and Yadav (2023).


Area under Assam Lemon and entrepreneurial behaviour

 A significant positive correlation was observed between the area under Assam lemon cultivation and the entrepreneurial behaviour of respondents, with the correlation coefficient (r) recorded at 0.776**, which is significant at the 1% level. This indicates a strong positive association between these variables. The finding implies that farmers with larger Assam lemon cultivation areas tend to exhibit higher levels of entrepreneurial behaviour. The growers with large area will have large production and when the production is high the income also increases. This gives the growers a push to grow their enterprise of Assam lemon to a greater extent. This will lead to greater participation in strategic planning, wider market exposure, and increased involvement in agribusiness-related activities. Consequently, the alternate hypothesis (H₁) is accepted, and the null hypothesis (H₀) is rejected. 


Production of Assam Lemon and entrepreneurial behaviour

Production of Assam Lemon had a positive significant correlation (0.816**) with entrepreneurial behaviour at 1% significance level. This indicates that if there is increase in production of Assam lemon, the grower will tend to exhibit high entrepreneurial behaviour. A probable reason is that higher production will give high income per unit area and when the growers will have more income, they will invest in innovative farming techniques, expand market reach, and manage larger-scale operations, which lead to higher entrepreneurial capabilities. Accordingly, the null hypothesis (H₀) is rejected, and the alternate hypothesis (H₁) is accepted, confirming the presence of a significant association between the examined variables. 


Annual income of family and entrepreneurial behaviour

The correlation coefficient of 0.800**, observed between total annual income and entrepreneurial behaviour, was found to be positive and significant at the 1% level. This indicates a strong and direct relationship, suggesting that as the total annual income of respondents increases, their entrepreneurial behaviour also tends to be more prominent. This suggests that people with high family annual income tend to display strong entrepreneurial behaviour attributes. The reason for this could be, higher income levels reduce financial constraints, enabling individuals to take calculated risks, access better technologies, and explore new business opportunities with greater confidence and strategic planning. Therefore, the alternate hypothesis (H₁) is accepted, and the null hypothesis (H₀) is rejected, indicating a statistically significant and positive association between total annual income and entrepreneurial behaviour. This finding shows similarity with findings of Bhutia (2023) and Bharadwaj (2023).


Income from Assam lemon and entrepreneurial behaviour

The correlation coefficient of 0.764** between total annual income and entrepreneurial behaviour was found to be positive and statistically significant at the 1% level. This shows there is strong positive association between income from assam lemon and entrepreneurial behaviour. This means that farmers who earn more from Assam lemon cultivation, have high desire and tendency to grow their business, indicating high characteristics of entrepreneurial behaviour. This could be attributed to the fact that higher income from Assam lemon cultivation provides farmers with greater financial security, access to resources, and motivation to invest in innovative practices and enterprise expansion, thereby enhancing their entrepreneurial behaviour. Therefore, the null hypothesis (Ho) is rejected, and the alternate hypothesis (H1) is accepted. Similar finding was reported by Bharadwaj (2023) and Bhutia (2023).


Years engaged in Assam lemon cultivation and entrepreneurial behaviour


The correlation coefficient between operational land holding and entrepreneurial behaviour was found to be 0.439** which is significant at 1%. This indicate that there exists strong relationship between years engaged in Assam lemon and entrepreneurial behaviour. This infers that more experienced farmer will exhibit high entrepreneurial behaviour. Therefore, the null hypothesis (Ho) gets rejected, and the alternate hypothesis (H1) gets accepted. This aligns with findings of Wanole et al. (2018).


Training exposure on Assam Lemon and entrepreneurial behaviour

[bookmark: _Hlk202303338]The correlation coefficient (0.676**) for training and entrepreneurial behaviour was positive and significant at the 1% level. This indicates that farmers with high training exposure, tend to have a more positive entrepreneurial behaviour. This signifies that farmers who has received training are more likely to have high entrepreneurial behaviour. Consequently, the alternate hypothesis (H₁) is accepted, and the null hypothesis (Ho) is rejected. The finding shows similarity with Bhutia (2023), Bharadwaj (2023) and Ekhande (2016).


Marketing experience and entrepreneurial behaviour

Marketing Experience of the respondents had a positive significant correlation (0.468**) with entrepreneurial behaviour at 1% significance level. Hence that there exists linear relationship between marketing experience and entrepreneurial behaviour. This signifies that if a grower has high marketing experience, then the individual will tend to show high entrepreneurial behaviour. This may be attributed to the reason that individuals with more marketing experience are better equipped to navigate market challenges, identify opportunities, and make informed business decisions, which naturally cultivates stronger entrepreneurial behaviour and a proactive approach to enterprise development. Thus, the alternate hypothesis (H₁) is accepted, and the null hypothesis (Ho) is rejected.

Table 2. Association between selected categorical independent variables and entrepreneurial behaviour of Assam lemon growers.

	Variables
	χ2 value
	         Sig. (2-tailed)

	Gender 
	4.114
	0.128

	[bookmark: _Hlk201533606]Family type
	14.457**
	0.006

	Education 
	73.587**
	0.000

	Occupation 
	6.000
	0.423

	Labour source
	7.732
	0.119

	Marketing Channel
	4.978
	0.210

	Form of product sale
	9.121
	0.642


**Significant at 0.01 level (2 - tailed)

Table 2 shows that Family type and Education have significant association with Entrepreneurial behaviour.


Family type and Entrepreneurial behaviour

The Chi-Square value (14.457*) for family type and entrepreneurial behaviour was positive and significant at 5% level. Hence, there exist significant association between family type and entrepreneurial behaviour. This indicates that socio demographic factor such as family type play an important role in shaping entrepreneurial behaviour. Therefore, interventions that aims to promote entrepreneurship among lemon growers should consider family structure, with a focus on providing tailored support mechanisms that foster self-reliance and initiative among farmers. Hence, the alternate hypothesis (H₁) is accepted, and the null hypothesis (Ho) is rejected.


[bookmark: _Hlk201533918]Education and Entrepreneurial behaviour

The chi-square value of 73.587** for education and entrepreneurial behaviour was found to be significant at the 1% level, indicating a strong association between the two variables. This suggests that farmers with higher educational qualifications tend to exhibit more positive entrepreneurial behaviour. Educated growers are generally more capable of accessing agricultural information, adopting innovative practices, and creating a more favourable farming environment to expand their Assam lemon enterprises. Therefore, the alternate hypothesis (H₁) is accepted, and the null hypothesis (H₀) is rejected. This aligns with findings of Patil (2022) and Gogoi (2023).

             
Table 3. Relative contribution of selected independent variables towards the entrepreneurial behaviour of Assam lemon growers.

	Independent variable
	Standardized beta
	t value
	Sig.
	R2
	Adjusted 
R2

	Age
	-0.021
	-0.505
	0.727
	0.801
	









0.771

	Gender
	0.015
	0.369
	0.945
	
	

	Education level
	0.171
	3.402**
	0.001
	
	

	Family type
	-0.213
	-2.210
	0.129
	
	

	Family size
	0.185
	1.954
	0.054
	
	

	Occupation of family
	0.028
	0.690
	0.492
	
	

	Operational land holding
	0.086
	0.838
	0.404
	
	

	Area under Assam lemon
	-0.127
	-0.834
	0.406
	
	

	Production of Assam lemon
	0.149
	0.888
	0.377
	
	

	Productivity 
	-0.007
	-0.120
	0.905
	
	

	Total family income 
	0.486
	4.157**
	0.000
	
	

	Income from Assam lemon
	0.119
	1.080
	0.283
	
	

	Years engaged in Assam lemon Cultivation
	-0.165
	-0.549
	0.584
	
	

	Labour source
	0.113
	1.672
	0.090
	
	

	Training exposure
	0.143
	2.367*
	0.020
	
	

	Marketing experience
	0.165
	0.557
	0.579
	
	

	Marketing Channels
	0.037
	0.830
	0.408
	
	

	Form of product sale
	0.046
	0.054
	0.849
	
	

	Knowledge on level on recommended POP of Assam lemon
	-0.013
	-0.274
	0.784
	
	


 
[bookmark: _Hlk204479497]The relationship was further examined through standardized beta coefficients. While eight variables showed a significant positive correlation and two had a significant association with entrepreneurial behaviour, only three—education level, total family income, and training exposure—had statistically significant standardized beta values. This suggests that these variables make the most meaningful and direct contribution to entrepreneurial behaviour. The value of R2 was found to be 0.801. Further the adjusted R² value (0.771) indicates that the set of independent variables collectively accounts for 77.10% of the variance in entrepreneurial behaviour, highlighting a strong explanatory power of the model.

The study has disclosed that education level, family income and training exposure has a great influence on entrepreneurial behaviour of Assam lemon growers. These three factors effectively contribute 77.1 % of various entrepreneurial behavioural dimensions. Improving the growers’ education qualification status, family income and training exposure will help to transform the growers’ mindset from subsistence to market oriented and hence there will certainly be a shift from low to high productivity of Assam lemon cultivation in the region. The findings are effective as these can help extension personnels, policy makers, scientist, state/district agricultural departments to understand better the scenario as well as the status of Assam lemon growers of Tinsukia District.  The findings can enable them to take necessary initiatives and steps in order to explore the region’s full potentiality and boost the area, production and also the productivity of Assam lemon cultivation in the district.


4. Conclusion

[bookmark: _GoBack]The findings of the study revealed that multiple socio-economic and personal determinants—namely operational landholding, area and production of Assam lemon, overall family income, earnings from lemon cultivation, years of farming experience, training exposure, and marketing experience—exerted a significant positive influence on the entrepreneurial behaviour of growers. Among these factors, education level, total family income, and training exposure emerged as the most critical predictors, together accounting for 77.10% of the variation in entrepreneurial behaviour. This highlights that entrepreneurship among Assam lemon growers is shaped not only by land resources and production levels but also by knowledge, capacity development, and exposure to skill-oriented programs. These results carry practical implications for policy and extension efforts. Strengthening farmer-oriented training modules, improving access to finance and inputs, creating robust market linkages, and promoting value addition can enable growers to transition from subsistence-level production to profitable agribusiness models. Such initiatives have the potential to improve farm incomes, create rural employment opportunities, and strengthen Assam’s horticultural economy.

For future research, emphasis may be placed on exploring innovative marketing approaches such as digital platforms and e-commerce channels, the development of high-value processed lemon products, and studies on supply chain efficiency. Long-term investigations could also evaluate how continuous institutional support and training interventions affect entrepreneurial behaviour and farm profitability over time. Strengthening awareness on Assam lemon cultivation and imparting related training targeting rural youth is important so that they can identify Assam lemon as a successful business venture for generating income. Initiative should be taken by the government and extension personal to popularize post-harvest processing and value addition of the crop which is also an effective way to boost growers’ income. Most importantly financial support and credit access should be improved and these can be done by making growers aware of various schemes that provides subsidies, crop insurance and input supply, these may ease financial burden of the growers.
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