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ABSTRACT

	Information is a valuable input through which farmers adopt new technologies to enhance production and make the farming more profitable. The application of e-agriculture/ ICT enabled introduction offers wider possibilities by strengthening transfer of new, proven and viable technologies from research through extension system to the end users. The present study entitled “ Use of e-agriculture in irrigated rice based cropping system in Odisha”  with specific objectives i)Analyzing the socio-economic profile of the respondent farmers ii) assessing the adoption level of e-agriculture tools. This study comes within the purview of survey research mainly of “Ex-post facto” in nature. In the light of the objectives and scope of the study decision on the techniques of investigation. The study was conducted in the year of 2025 in Ganjam district of Odisha. The focus of this study was to assess the adoption of e-agriculture tools by the farmers in the irrigated rice based cropping system with a sample size of 90. The response was collected through a pre-tested interview schedule. The data were collected , tabulated and analyzed through relevant statistical tools. It was observed that majority of the respondents (58%) were in old age group category and maximum (98.9%) number of respondents possessed. Only 13.33 per cent had experienced high exposure to extension contacts. The correlation matrix revealed several important relationships among the socio-economic and behavioral characteristics of farmers, especially in the context of adoption of e-agriculture tools, younger farmers are more likely to use digital agricultural technologies than older farmers. The regression coefficient expressed that out of 11 variables, land holding and cosmopoliteness showed positive and significant contribution to increase the adoption level of farmers at 0.05 level of probability.





	

1. INTRODUCTION

E-agriculture is a worldwide community of practice which refers to the use of Information and communication technologies (ICTs) in agriculture for sustainable agriculture and rural development. E-agriculture encompasses technologies such as hardware and software peripherals that are linked up to the internet with the aim of serving the purpose of information processing and dissemination of information. The wide spread use of e-agriculture and its importance for innovation and economic growth has been widely recognized. In past Radio and television were used to reach the rural communities to create a positive effect on the growth & development of agriculture. The e-agriculture disseminates useful information through Decision support system (DSS), Management information system (MIS) and Expert system (ES) by infusing the user interface & knowledge management system. At present farmers are widely accepting new technologies in farming sectors. Agriculture accounts for the overwhelming majority of rural employment and contributes to the national gross domestic products of many countries. E-agriculture is an umbrella term that includes any communication device or application encompassing Radio, television, cellular phones, computer and network hardware & software, satellite systems etc. Modern communication technologies have the potential to bypass several stages & sequences in the process of development through message dissemination & feedback along with people’s participation and co-operation. E-agriculture has facilitated the much-needed community empowerment and development by meeting their information needs. ICAR has initiated various e-agriculture programmes for agriculture sector in the country for the development of farmers. Now days e-agriculture enabled extension system has been the fore form in the delivery of up-to-date information to the farming community in order to increase productivity as well as to improve. The socio-economic conditions of farmers in present days e-agriculture enabled extension system are acting as a key for changing agriculture scenario and farmers lives through access to right information at right time to the right people to augment agricultural production. E-agriculture or electronic agriculture refers to the use of information and communication technology (ICTs) in the agricultural sector to enhance agricultural production, use of modern technologies and practices to increase efficiency and overall productivity. It includes a wide range of technologies, from mobile apps and sensors to data analysis and remote sensing. In Odisha the state govt. is focusing on use of e-agricultural tools to boost agricultural production and doubling the income of farmers. Keeping this in view a study on “Socio-economic profile of farmers on use of e-agriculture tools under irrigated rice based cropping system in Odisha” was undertaken with the following specific objectives i) Analyzing the socio-economic profile of the respondent farmers. ii) Assessing the adoption level of farmers on e-agriculture.







2. methodology

The research was carried out during 2024-25 in Ganjam district of Odisha. The research study comes within the purview of survey research mainly of “Ex-post facto” in nature. Both purposive and random sampling methods were followed in selection of district, block, gram panchayats, villages and respondents as mentioned in the table below.
Table 1. Sampling Technique
	District
	Block
	G.P.
	Village
	Total no of farmers
	No. of respondents selected on the basis of proportionate random sampling 

	Ganjam
	Chikiti
	Kotilingi
	Kotilingi
	728
	35

	
	
	Kalabada
	Badabaranga
	360
	17

	
	
	
	Chilladi
	264
	13

	
	
	Ramachandrapur
	Chandapur
	215
	10

	
	
	
	Ramachandrapur
	231
	11

	
	
	
	Dalapalanka
	78
	4

	TOTAL
	1 BLOCK
	3 G. Ps
	6 Villages
	1876
	90



The responses on use of e-agricultural tools from each individual respondent were collected through a pre-tested interview schedule developed for the purpose. Variables in this study were selected on the basis of extensive review of literature, discussion with officials, grass root level extension functionaries. Accordingly 11 independent variables were selected. The data were collected, processed and analyzed with help of suitable statistical tools such as frequency, mean, rank order, percentage, and co-variance, path analysis, correlation and multiple regression.
3. results and discussion

The data were collected from the selected respondents through the help of personal, structural interview schedule specially developed for the purpose. The response obtained were processed, classified, tabulated and analyzed by using suitable statistical tools and techniques and were presented  systematically as per objective of the study with help of suitable figures and tables. The result and discussions werementioned below.	Comment by Lenovo: Give proper space
Socio-economic profile of respondents 
Age
The represents the age distribution of respondents, categorized into three groups: such as young, middle-aged, old it is observed that the majority of the population, (58%) was in the old age group, indicating that a significant portion were elderly people. The middle-aged group comprised 37 percent of the population, representing a substantial segment that is likely still active in the workforce or community activities, in contrast, only 5 per cent of the respondents were young, highlighting a very small portion of youth engaged in agriculture. This might be due to the fact that middle-aged people are more active for communication and experienced with different modern agricultural practices which are followed by the younger generation with sophisticated technology. 

                  Fig. 1. Distribution of respondents according to age


Education
It was depicted the educational status of 90 individuals in the study area, showing both frequency and percentage for each education level. The highest proportion of respondents completed high school, i.e 30 per cent of the total population, followed by those with college-level education and above, comprising 24.4 per cent. A significant portion of the population were illiterate, (22.2 per cent), with a considerable literacy gap. Middle school education accounted (14.4 per cent), while only 8 individuals (8.9 per cent) completed primary school. Overall, while a notable portion of the population has attained secondary and higher education, a considerable segment still lacks basic literacy, highlighting the need for targeted educational interventions, particularly at the foundational level.




                                  Fig.2.Distribution of respondents according to Education
Family type
The above figure presented the distribution of respondents based on their family structure, categorized into nuclear and joint families. According to the data, a significant majority of respondents 73.3 per centbelong to nuclear families, while only26.7 per cent are part of joint families. This indicates a noticeable shift toward nuclear family systems, which might be attributed to increasing urbanization, changing socio-economic dynamics, and the growing preference for independent living among younger generations. The predominance of nuclear families reflects a trend that is becoming more common across both urban and rural India. A similar trend was reported by Patil et al. (2019) in their study “Socio-economic profile and information needs of farmers”, where they found that a majority of respondents belonged to nuclear families, suggesting a broader transition in rural family structures.	Comment by Lenovo: Rewrite the sentences














Fig.3.Distribution of respondents according to family type

Family Size
It was revealed the distribution of respondents based on the size of their families, categorized as small families and large families. According to the data, a significant majority 71.1 per centbelonged to small families, while only28.9 per cent, and were part of large families. This indicates a dominant trend toward smaller household units in the study population. The shift toward small family sizes may be influenced by factors such as increased awareness of family planning, economic constraints, urban migration, and changing social values that emphasize nuclear setups and individual responsibility over collective living. A similar pattern was observed in a study by Kumar et al. (2020) titled "Socio-economic characteristics and their influence on decision-making behavior of farmers in Uttar Pradesh", where the majority of respondents also belonged to small-sized families.	Comment by Lenovo: Rewrite the sentences

Fig.4. Distribution of respondents according to family size

 Land Holding
 It was described that the distribution of respondents based on the size of their landholdings. The chart categorizes them into six groups: landless, marginal, small, semi-medium, medium, and large farmers. The highest proportion of respondents 26 per cent were semi-medium farmers, followed by marginal farmers (23 per cent), and landless (20 per cent). Small farmers account for 18 per cent, while medium and large farmers represented 10 per cent and 3 per cent, respectively. This distribution suggests that a significant portion of the respondents own small to semi-medium plots of land, with a notable 20 per cent being landless. The relatively small percentages of medium and large farmers reflect the typical rural agrarian structure in India, where land fragmentation due to inheritance laws and population pressure has resulted in a dominance of small and marginal landholders. This pattern is consistent with the findings of Raoet al. (2018) in their study “Land holding patterns and their implications on agricultural practices in India”, where they reported that the majority of farming households fell under the marginal and small farmer categories.

Fig.5. Distribution of respondents according to Land Holding
 Annual income
[bookmark: _Hlk201756054]The income categorized range from "up to ₹50,000" to "above ₹2.00 lakh." The data revealed that the largest portion of respondents 29 per cent earn above ₹2.00 lakhs annually, indicating a growing segment of relatively higher-income individuals among the sample. This was followed by 23 per cent earning between ₹50,000 and ₹1 lakh, 18 per centin the ₹1.1 to ₹1.5 lakh range, and 16 per cent in the lowest income bracket (up to ₹50,000). Meanwhile, only 14 per cent fall within the ₹1.51 to ₹2.00 lakh category. This income distribution suggests moderate economic diversity, with a sizable proportion still earning below ₹1.5 lakh per annum, which could influence their access to resources, technology, and services in agriculture or livelihoods.

Fig.6. Distribution of respondents according to Annual income

Experience in farming
[bookmark: _Hlk201756319]The largest segment 39 per cent of the respondents were under 21 to 30 years of farming experience, suggesting a predominance of mid-to-late career farmers in the sample. This was followed by 29 per cent who had 11 to 20 years of experience, and 23 per cent with 30 years and above, indicating a strong representation of seasoned individuals with extensive agricultural knowledge. Only 9 per centwereup to 10 years of farming experience, highlighting a relatively lower participation of newcomers or younger individuals in farming activities. This trend of farming being dominated by experienced individuals is consistent with findings by chauhan et al. (2020) in their study titled "socio-economic profile of farmers and their perception towards agricultural technologies", which revealed that more than 65 per cent of the respondents had over 20 years of experience in farming.	Comment by Lenovo: Give proper space

Fig.7. Distribution of respondents according to Experience in farming
Experience in using e-agriculture tools
[bookmark: _Hlk201756647]It was observed that a majority 52 per cent of the respondents used e-agriculture for up to 5 years, indicating a relatively recent adoption of digital farming technologies. This was followed by 27 per cent who were users for 6 to 10 years, while 21 per centof the farmers had a longer engagement period of 11 to 15 years.This distribution suggests that digital agriculture is a growing trend, with a   significant number of farmers being newer adopters, possibly due to the increased availability of smart phones, rural internet penetration, and government initiatives like mKisan, eNAM, and Digital India. The finding aligns with the study by Kumar et al. (2022), titled "Adoption of ICT Tools in Agriculture among Farmers in India", which reported that over 60 per cent of farmers had adopted e-agriculture practices within the last five years, largely influenced by mobile-based advisory services and YouTube-based learning.


Fig.8. Distribution of respondents according to Experience in use of e-agriculture tools
Possession of e-agriculture tools
The respondents possessed various electronic tools related to agricultural practices, with data split into two categories: "YES" (indicating possession) and "NO" (indicating lack of possession). The bar diagrams revealed that among the 13 agricultural tools maximum (98.9%) number of respondents possessed television followed by mobile phones (97.8%), android (62.2%), internet (55.6%) and (33.3%) respondents possessed memory card respectively in order of preference for obtaining various types of information including agricultural information. The respondents least possessed Radio (1.1%) followed by Mobile phones (2.2%), due to their poor economic status or digital illiteracy, lack of extension orientation or might be high cost of the gadgets for which they were unable to avail information for various agricultural works and depended on friends, neighbors etc for obtaining agricultural information.  
	Further the above findings revealed a clear digital divide: basic tools like mobile phones and TVs are widely used, while advanced tools like computers, tablets, and digital cameras have limited reach. There is growing access to smart phones and internet, indicating opportunities for scaling up digital agriculture with supportive training, infrastructure, and policies. 

Fig.9. Distribution of respondents according to possession of e-agriculture tools
Exposure to extension contact	
[bookmark: _Hlk201757143][bookmark: _Hlk201757044]It categorized exposure into three levels based on the number of extension contacts: Low (less than 9 contacts), Medium (9–16 contacts), and High (more than 16 contacts). According to the data, 13.33 respondents fell into the low exposure category, while a significant 73.33 per centreported medium-level exposure. Only 13.33 per cent had experienced high exposure to extension contacts.
This distribution indicates a concentration of engagement at the medium level, suggesting moderate involvement of farmers or stakeholders with extension services. Only 33.33 per cent of respondents are coming under low category which is reflecting improved access or increased demand for extension support among the population surveyed. However, the relatively low proportion of highly exposed individuals implies that while services are being accessed, there may still be barriers—such as resource constraints, limited outreach capacity, or lack of awareness—that prevent more intensive engagement. A similar pattern was observed in a study by Singh et al. (2015), which found that a majority of farmers had moderate contact with extension workers, attributing this to irregular visits and limited availability of personnel.

                Fig.10. Distribution of respondents according to Exposure to extension contact

Cosmopoliteness
The distribution of respondents based on their level of exposure to urban or outside influences, a factor often associated with openness to innovation and external communication. Cosmopoliteness was categorized into three levels based on scores: low (less than 13), medium (13–19), and high (more than 19) as per mean and standard deviation.
[bookmark: _Hlk201757239]A smaller percentage (17.77 per cent or 16 individuals) reported high cosmopoliteness, suggesting a higher degree of external exposure, which often correlates with greater access to information, diverse experiences, and more progressive attitudes. Only 8.88 per cent (8 individuals) exhibited low cosmopoliteness, suggesting limited interaction with urban settings or modern institutions.
These findings are consistent with earlier studies, such as that by rogers (2003), who highlighted cosmopoliteness as a key variable influencing the adoption of innovations.

Fig.11. Distribution of respondents according to Cosmopoliteness


Social Participation
[bookmark: _Hlk201757394]The data revealed that a majority of respondents 52.22 per cent had no membership in any organization, followed by 38.88 per cent who were members of only one organization. A small proportion of individuals reported membership in two organizations 5.55 per cent, while only3.33 per cent are affiliated with more than two organizations. This pattern highlights a generally low level of social engagement, suggesting limited participation in collective or institutional platforms that could enhance knowledge sharing, community action, and leadership development.
Low social participation may reflect barriers such as lack of awareness about the benefits of organizational involvement, time constraints due to livelihood responsibilities, or inadequate access to active community groups. These findings are consistent with the observations made by Kumar et al. (2013), who reported that a majority of rural respondents demonstrated low levels of organizational membership, which in turn limited their exposure to developmental programs and peer learning opportunities.


Fig.12. Distribution of respondents according to social participation
Table 2. Co-Variance analysis of the socio-economic variables
Extend of consistency in socio-economic variables
	
	N
	Minimum
	Maximum
	Mean
	Std. Error
	Std. Deviation
	CV%

	Age (X1)
	90
	1.00
	3.00
	2.5222
	.06365
	.60388
	23.943

	Education (X2)
	90
	1.00
	5.00
	3.2556
	.15687
	1.48824
	45.713

	Family type (X3)
	90
	1.00
	2.00
	1.2667
	.04687
	.44469
	35.106

	Family size (X4)
	90
	1.00
	2.00
	1.2889
	.04804
	.45579
	35.363

	Land holding (X5)
	90
	1.00
	6.00
	3.6556
	.14582
	1.38338
	37.843

	Annual income (X6)
	90
	1.00
	5.00
	3.1778
	.15448
	1.46554
	46.118

	Farming Experience (X7)
	90
	2.00
	7.00
	4.4444
	.11836
	1.12291
	25.266

	Exposure to extn. contact (X8)
	90
	7.00
	21.00
	12.4889
	.40356
	3.82847
	30.655

	Social Participation (X9)
	90
	4.00
	5.00
	4.9667
	.01903
	.18051
	3.634

	Cosmopoliteness (X10)
	90
	9.00
	24.00
	16.1111
	.30413
	2.88524
	17.908

	 Possession of e-agri.tools (X11)
	90
	13.00
	26.00
	18.3111
	.35215
	3.34074
	18.244


Social Participation, Cosmopoliteness, Possession of e-agriculture tools of the respondents had higher consistency than other socio-economic background of the respondents. At the same time education, family type, family size, land holding, annual income, farming experience and exposure to extension contact of the respondents had greater variability. Whereas, age and farming experience had variability. From the findings it can be concluded that the respondents of the study belong to diverse socio-economic background and are heterogeneous in nature.	Comment by Lenovo: Rearrange the sentences




 Assessing the adoption level of farmers on e-agriculture.
An attempt has been made to study the adoption level of respondents on e-agriculture tools. For the purpose the e-agricultural tools were categorized under broad groups such as gadgets, application, portals and new technologies. The adoption level was measured on a four-point scale specially developed for the purpose having mean score maximum score value 4 and minimum score value 1. The response from each respondent collected under each broad group as presented below.
Table 3. Adoption level of respondents on e-agricultural toolsn=90
	S.N
	e-agriculture tools
	Adoption level
	
Mean score
	Rank

RDDD

	
	
	Fully 

     (f)
	Partially

(f)
	Discontinuance

          (f)
	No

     (f)
	
	

	Gadgets
	
	

	1.
	Desktop
	8
	27
	4
	51
	1.91
	V

	2.
	Radio
	1
	6
	8
	2
	2.06
	IV

	3.
	Television
	86
	0
	3
	1
	3.90
	I

	4.
	Computer
	12
	30
	5
	43
	2.12
	III

	5.
	Mobilephones
	86
	0
	3
	1
	3.90
	I

	6.
	DVDPlayers/videocassettes
	11
	10
	51
	18
	2.15
	II

	Applications
	
	

	1.
	Plantix
	19
	28
	3
	40
	2.28
	III

	2.
	Onlinesocialnetworking
	37
	20
	4
	29
	2.72
	I

	3.
	e-Chasa
	12
	13
	3
	62
	1.72
	IV

	4.
	IFFCOKisanUday
	6
	10
	4
	70
	1.46
	V

	5.
	Videoconferencing(Google/Zoom)
	20
	34
	5
	31
	2.47
	II

	Portals and other services
	
	

	1.
	Kisan call Centre
	62
	21
	2
	   5
	3.55
	I

	2.
	Accuweather
	54
	20
	3
	13
	3.27
	II

	3.
	[bookmark: _GoBack]Ama Krushi Chatbot
	23
	16
	3
	48
	2.15
	V

	4.
	Krushak Odisha Portal
	27
	28
	2
	33
	2.54
	III

	5.
	Go-Sugam
	18
	32
	2
	38
	2.31
	IV

	New technologies
	
	

	1.
	Sprinkler Irrigation
	35
	18
	5
	32
	2.57
	I

	2.
	GPS tracker
	7
	15
	6
	62
	1.63
	II

	3.
	Crop sensor technology
	2
	6
	4
	78
	1.24
	IV

	4.
	Drone
	4
	7
	5
	74
	1.28
	III


The above table depicted that under gadgets televisions and mobile phones ranked first with mean score 3.90 respectively followed by DVD players/ video cassettes, computer, radio and desktop ranked 2nd ,3rd, 4th and 5th with mean score 2.15,2.12,2.06 and 1.91 respectively in order of adoption. It might be due to the fact that television and mobile are very popular gadgets among respondents and majority of the farmers households possessed these two tools for various educational purposes to entertainment and agricultural operations, the other gadgets not possessed by the respondents due to various reasons. Starting from socio-economic to digital illiteracy. Similarly, out of 5 applications online social networking ranked first with mean score of 2.72 followed by video conferencing, plantix, e-chasa and IFFCO Kisan Uday ranked 2nd, 3rd,4th and 5th with mean score 2.47, 2.28, 1.72 and 1.46 respectively in order of adoption. Farmers adopt online social networking such as Facebook, WhatsApp, YouTube and google to obtain agricultural information followed by video conference such as google meet/zoom through help of krushaksaathi or village agricultural workers or other family members who are eligible to assist them for operating their tools. The other applications they were not comfortable in their use and adoption. 
Similarly, out of 5 portals Kisan call Centre ranked first with mean score of 3.55 followed by AccuWeather, krushak Odisha portal, Go Sugam and Amakrushi AI chatbot ranked 2nd, 3rd, 4th and 5th with mean score 3.27, 2.54, 2.31 and 2.15 respectively in order of adoption. Farmers adopt kisan call Centre to get help from the expert via helpline number 1800-180-1551 followed by AccuWeather for up-to-date weather information.Out of 4 new technologies mentioned, sprinkler irrigation ranked first with mean score of 2.57 followed by GPS tracker, drone and crop sensor technology which ranked 2nd, 3rd,4th with mean score of 1.63, 1.28 and 1.24 respectively which concluded that respondent farmers are prone to change for adoption of new technologies to boost agricultural production as well as to make themselves info rich.
        The overall analysis of the above table revealed that respondent farmers adopted television, mobile and DVD players/video cassettes under gadgets, online social networking (Facebook, WhatsApp and YouTube etc.), Video conferencing in platforms like google meet/zoom under the category of application, Kisan call Centre and AccuWeather under portals, sprinkler irrigation and GPS tracker under new technologies followed by other respectively. Farmer respondents adopted above mentioned tools and techniques through the help of awareness campaign, undergoing training of e-agriculture tools and interaction with digital experts.  
Table 4. Categorization of respondents as per their adoption level on e-agriculture tools.
                                                                                                                                 n=90                                                              
	Adoption

	Category
	Frequency
	Percentage

	Low (Mean-S.D and below)
	20
	22.22

	Medium
( Mean+-S.D)
	56
	62.22

	High(Mean+ S.D and above)
	14
	15.55

	MEAN: 47.44
SD: 12.41




[image: ]
Fig.13. Adoption category
The above table and figure represented the distribution of respondents across three categories of technology adoption: Low (less than 35), Medium (35 to 59), and High (more than 59). The data revealed that a majority of the respondents (62.22%) belonged to the medium adoption category followed by low (22.22%) and high (15.55%) levels of adoption category on e-agricultural tools respectively. It can be concluded that the respondents have medium level of adoption, which is not very much satisfactory on adoption of e-agricultural tools that for much emphasis should be given for enhancing the adoption level of respondents on application of e-agricultural tools through demonstration, group trainings and awareness campaigns. 
This trend of medium-level adoption being the most common is consistent with findings in similar studies of  Sarkar et al. (2020) in their study on ICT adoption among farmers in Eastern India found that the majority of farmers exhibited a moderate level of ICT adoption, attributing this to limited digital literacy and infrastructural support, Kumar and Chand (2019) who observed that while there is growing exposure to new technologies in agriculture, full adoption is hindered by barriers such as lack of skills, affordability, and accessibility. These findings underscore the need for targeted capacity-building and awareness programs to move users from partial to full adoption.
                An attempt was made to analyze the influence of socio-economic variables with the adoption level of farmers on e-agriculture. The results of the analysis were presented in the table below.
Table 5. Correlations of socio-economic variables with adoption level of the farmer on e-agriculture                                                                                                                n=90
	
	 ADOPTION LEVEL OF THE RESPONDENTS 

	Age (X1)
	-0.315**

	Education (X2)
	0.720**

	Family type (X3)
	0.239*

	Family size (X4)
	0.148

	Land holding (X5)
	0.612**

	Annual income (X6)
	0.487**

	Farming Experience (X7)
	-0.104

	Exposure to extension. contact (X8)
	0.589**

	Social Participation (X9)
	0.032

	Cosmopoliteness (X10)
	0.532**

	 Possession of e-agriculture tools (X11)
	0.630**

	** Correlation is significant at the 0.01 level (2-tailed)
 *Correlation is significant at the 0.05 level (2-tailed)


The data in the above table revealed that education, family type, land holding, exposure to extension contacts, cosmpoliteness and possession of e-agricultural tools found to be positively and significantly associated with adoption level of the respondents at 0.05 level and 0.01 level of respondents whereas age, of the respondents negatively and significantly associated with knowledge. The correlation value revealed that the socio-economic values of the respondent had not much influence in various aspects on, adoption level of the respondents on e-agricultural tools. Further as attempt has been made to study multiple regression analysis carried out for determining the contribution of independent variables with the perception of respondents. 
	Further multiple regression analysis was carried out to find out those independent variables, which explained the variation in knowledge level of respondents to access the extent of influence made by such variables.
Table 6. Multiple Regression analysis of socio- economic variables with adoption level of the farmer on e-agriculture n=90
	Coefficients

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)	
	3.479
	28.095
	
	.124
	.902

	
	Age (X1)
	1.660
	1.951
	.081
	.851
	.398

	
	Education (X2)
	3.061
	1.005
	.367
	3.047
	.003*

	
	Family type (X3)
	1.715
	3.090
	.061
	.555
	.581

	
	Family size (X4)
	.711
	2.934
	.026
	.242
	.809

	
	Land holding (X5)
	2.876
	1.258
	.321
	2.287
	.025*

	
	Annual income (X6)
	-1.919
	1.142
	-.227
	-1.680
	.097

	
	Farming Experience (X7)
	-.100
	.999
	-.009
	-.101
	.920

	
	Exposure to extn. contact (X8)
	.387
	.337
	.119
	1.149
	.254

	
	Social Participation (X9)
	-1.547
	5.136
	-.023
	-.301
	.764

	
	Cosmopoliteness (X10)
	.536
	.417
	.125
	1.286
	.202

	
	 Possession of e-agri.tools (X11)
	.927
	.370
	.249
	2.508
	.014*

	a. Dependent variable: ADOPTION 
	
	
	
	


	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.798a
	.637
	.586
	7.98657



As observed from the above table, the best fitted equation could explain only 63.7 per cent on the total variance. It is therefore concluded that the socio-economic attributes had bound to have significant influence on adoption of e-agricultural practices. However, education, landholding and possession of e-agricultural tools had found to have significant influence in accelerating   rice production at 0.01 per cent and 0.05 per cent significance. The findings therefore concluded that education, landholding and possession of e-agricultural tools of respondents were the important variables which may be taken in to account for increasing knowledge and development of farmers.   
  An attempt has also been made to assess the direct, indirect and residual effect of socio-economic variables of the respondent on the level of adoption. The results obtained through the path analysis have been presented in the table below.
Table 7. Path Analysis (Socio economic variables on adoption)
	Variables
	To. Effect
	Total Direct Effect
	Total Indirect Effect
	Substantial Effect

	
	
	
	
	I
	II
	III

	Age (X1)
	-0.315
	0.079
	-0.394
	0.040X7
	0.036X11
	0.035X10

	Education (X2)
	0.720
	0.372
	0.348
	0.252X5
	0.230X6
	0.226X11

	Family type (X3)
	0.239
	0.069
	0.170
	0.069X3
	0.030X4
	0.021X2

	Family size (X4)
	0.148
	0.022
	0.126
	0.022X4
	0.015X7
	0.006X9

	Land holding (X5)
	0.612
	0.313
	0.299
	0.144X6
	0.105X7
	0.069X8

	Annual income (X6)
	0.487
	-0.221
	0.708
	0.206X7
	0.167X9
	0.088X3

	Farming Experience (X7)
	-0.104
	-0.008
	-0.096
	0.223X5
	-0.172X8
	0.074X6

	Exposure to extension contact (X8)
	0.589
	0.116
	0.473
	0.081X4
	0.077X7
	0.062X5

	Social Participation (X9)
	0.032
	-0.013
	0.045
	0.295X10
	0.194X7
	0.123X3

	Cosmopoliteness (X10)
	0.532
	0.126
	0.406
	0.065x11
	0.042x8
	0.011x10

	 Possession of e-agri.tools (X11)
	0.630
	0.246
	0.384
	0.246x11
	0.150x2
	0.147x8

	Residual Effect: 0.311
Highest Indirect Effect: 0.708	


The above table presents a path analysis outlining the direct and indirect effects of various socio-economic variables on the adoption of e-agriculture practices and tools. Among all the variables, education (X2) exerts the highest total effect (0.720), with a strong direct effect (0.372) and a significant indirect contribution (0.348). This finding reinforces the notion that education enhances the ability of individuals to understand, evaluate, and adopt new technologies. The importance of education in adoption has been consistently highlighted in earlier studies, such as by Das and Baruah (2013), who found that better-educated farmers were more proactive in adopting ICT tools in agriculture.In terms of indirect influence, annual income (X6) registers the highest indirect effect (0.708), despite a negative direct effect (-0.221). This suggests that income plays a crucial mediating role, likely enabling access to modern technologies through better purchasing capacity, infrastructure, and connectivity. This trend is consistent with the findings of Kumar et al. (2019), who noted that financial capacity often empowers farmers to invest in e-agriculture tools, even if they do not directly perceive their benefits initially.Possession of e-agriculture tools (X11) and landholding size (X5) also contribute strongly to adoption, with total effects of 0.630 and 0.612, respectively. The ownership of digital tools directly equips farmers with means to engage in technology-based practices, while larger landholdings might motivate greater investment in efficient tools. A study by Sundaramari and Selvam (2015) reported similar findings, showing a positive relationship between ICT ownership and the practical application of agricultural technologies.The negative total effects for variables like age (X1) (-0.315) and farming experience (X7) (-0.104) suggest that older and more experienced farmers may be less inclined to adopt new technologies, possibly due to habituation to traditional practices or limited digital literacy. This observation is echoed in the work of Rao et al. (2020), who documented generational reluctance in embracing digital agriculture among senior farmers.Additionally, exposure to extension contact (X8) and cosmopoliteness (X10) exhibit notable total effects (0.589 and 0.532, respectively), underscoring the importance of awareness, networking, and interaction with diverse sources of knowledge in promoting technology adoption. It is concluded that education, land holding and possession of e-agriculture tools influenced adoption level of respondents. The residual effect being 0.311 inferred that 31.1 per cent of the variation in this relation could not be explained.
Conclusion
The current research examined the application of e-Agriculture in irrigated rice-based cropping system in Odisha, keeping in mind the socio-economic profile of farmers and the levels of adoption by farmers. The research findings indicated that there is considerable potential for e-Agriculture to increase agricultural productivity and efficiency in the area. Its success, however, largely depends on a number of interrelated factors. First, farmers' socio-economic characteristics such as education level, size of landholding, income, and access to infrastructure were found to be of key importance in the take-up of e-Agriculture applications by the farmers. Those farmers with improved access to education and digital infrastructure had a greater awareness and intent to utilize such technologies. There is a gap between knowing and effective usability, which is influenced by individual capacity and systemic factors. Overall, even with the presence of a supportive irrigated ecosystem and increasing digital penetration, maximum potential utilization of e-Agriculture in Odisha's rice-based systems has not yet been fully achieved. A multi-faceted strategy including building capacity, localized development of technology, infrastructure enhancement, and focused policy support is needed to bridge the digital divide and empower farmers to embrace e-Agriculture as a viable means for sustainable agriculture.
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YOUNG	MIDDLE	OLD	5	33	52	



YOUNG	MIDDLE	OLD	5.6	36.700000000000003	57.8	
 n=90
Frequency	
ILLITERATE	PRIMARY SCHOOL	MIDDLE SCHOOL	HIGH SCHOOL	COLLEGE 	&	 ABOVE	20	8	13	27	22	Percent	
ILLITERATE	PRIMARY SCHOOL	MIDDLE SCHOOL	HIGH SCHOOL	COLLEGE 	&	 ABOVE	22.2	8.9	14.4	30	24.4	


n=90
NUCLEAR FAMILY	Frequency	Percent	66	73.3	JOINT FAMILY	Frequency	Percent	24	26.7	



 n=90
SMALL FAMILY	
Frequency	Percent	64	71.099999999999994	LARGE FAMILY	
Frequency	Percent	26	28.9	


n=90

LAND LESS	MARGINAL FARMER	SMALL FARMER	SEMI MEDIUM FARMER	MEDIUM FARMER	LARGE FARMER	3	21	16	23	18	9	LAND LESS	MARGINAL FARMER	SMALL FARMER	SEMI MEDIUM FARMER	MEDIUM FARMER	LARGE FARMER	3.3	23.3	17.8	25.6	20	10	
 n=90

UPTO 50,000	50,000 TO 1 LAKH	1.1 LAKH TO 1.5 LAKH	1.51 TO 2.0 LAKH	ABOVE 2 .00 LAKH	14	21	16	13	26	
UPTO 50,000	50,000 TO 1 LAKH	1.1 LAKH TO 1.5 LAKH	1.51 TO 2.0 LAKH	ABOVE 2 .00 LAKH	15.6	23.3	17.8	14.4	28.9	

n=90

UP TO 10 YEARS	11 TO 20 YEARS	21 TO 30 YEARS	30 YEARS AND ABOVE	8	26	35	21	
UP TO 10 YEARS	11 TO 20 YEARS	21 TO 30 YEARS	30 YEARS AND ABOVE	8.9	28.9	38.9	23.3	

n=90
 

UPTO 5 YEARS	6 TO 10 YEARS	11 TO 15 YEARS	47	24	19	
UPTO 5 YEARS	6 TO 10 YEARS	11 TO 15 YEARS	52.2	26.7	21.1	

n=90
frequency	Radio	Television	Mobile 	Landline	Video casssettes	Android mobile	Memory card	Pen drive	Computer	Laptop	Digital camera	Tablet	Internet	1	2	3	4	5	6	7	8	9	10	11	12	13	37	89	88	26	24	56	30	26	13	11	14	14	50	percentage	Radio	Television	Mobile 	Landline	Video casssettes	Android mobile	Memory card	Pen drive	Computer	Laptop	Digital camera	Tablet	Internet	1	2	3	4	5	6	7	8	9	10	11	12	13	41.1	98.9	97.8	28.9	26.7	62.2	33.300000000000004	28.9	14.4	12.2	15.6	15.6	55.6	





n=90
Frequency	
Low (less than 9)	Medium (9-16)	High (More than 16)	12	66	12	Percentage	
Low (less than 9)	Medium (9-16)	High (More than 16)	13.33	73.33	13.33	

n=90
Frequency	Low (Less than 13)	Medium (13-19)	High (More than 19)	8	74	16	Percentage	Low (Less than 13)	Medium (13-19)	High (More than 19)	8.8800000000000008	82.22	17.77	




n=90
Frequency	
No membership in any organization	Membership in only one organization	Membership in only Two organization	Membership in more than two organization	47	35	5	3	percentage	
No membership in any organization	Membership in only one organization	Membership in only Two organization	Membership in more than two organization	52.220000000000013	38.880000000000003	5.55	3.3299999999999987	
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