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Abstract
The Information and Communication Technologies (ICT) are significant in uplifting the lives of the rural small landholder farmers because of the challenges it has overcome in adopting the traditional agriculture. ICT contributes to the increase of the demand of novel approaches. It also assists in empowering the rural population through the availability of more natural resources, advanced agricultural technologies, efficient production plans, markets, banking and financial services etc. The role of ICT in agricultural sector is realized in this article. The current study was undertaken to analyze the socio-economic profile, communication behavior and the correlation between the same and the independent variables chosen in relation to the farmers. A structured interview schedule was used in gathering data of a representative sample of respondents and the analysis of data was done using descriptive statistics and correlation analysis. The results obtained showed that most of the respondents were between the middle age (52.50 percent), and had moderate level of education and medium sized families. The majority of the farmers were small and marginal farmers with moderate experience in farming. The most prevalent media had been mobile phones (98.33%), televisions (81.67%), and radios (74.67%), whereas mass media exposure, extension contact, information-seeking behavior, cosmopolitanism, and social participation were mostly of medium levels. Correlation results showed that education (r = 0.56), extension contact (r = 0.58), use of ICT (r = 0.44), mass media exposure (r = 0.41), and information-seeking behavior (r = 0.42) were strongly and significantly correlated with the dependent variable whereas age (r = -0.21) was only significantly correlated but negatively. Social participation built a non-significant positive relationship. Some constraints were also discussed to avail ICT tools. The findings indicate that greater efforts toward education, better repair of contact, greater usage of ICT, and greater availability to credible information may help extensively in better realization of agricultural innovations. This evidence is worthwhile to policy makers and extension agencies to come up with specific interventions to satisfy the needs and communication trends of farmers.
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INTRODUCTION
 	In India, agriculture is of major importance in terms of economy and jobs. In terms of IT sector, it is one of the countries that produce large human recourses with technical skills. In India, large percentage of the population relies on agriculture as its source of livelihood. The electronic communication has altered its role as it concentrated on information distribution and reception by people. Information and Communication Technologies (ICTs) is an innovative method of developing the agriculture sector that is the most significant aspect of the economy. As the communication technology is changing in its modalities and mechanism, it is shortly going to depend more on the ICTs to work more effectively with innovative ways of agro based advanced technologies distributions to the final users (Tomar et al., 2016). ICT-based initiatives like agriculture informative services have a positive impact on farmers' access to information and their ability to make informed decisions (Chaudhary, et al., 2014; Diaz et al., 2025)
Advisory services are an important aspect of ICT based extension services in the supply of agricultural information and knowledge to farmers. Considering the importance of ICTs in general agricultural developments, there is need to foster ICT based agricultural information dissemination to increase agricultural productivity on the one hand and also to offer sustainable agricultural information delivery mechanism on the other hand (Atibioke et al., 2012). It is a highly involved and very sensitive process to adopt ICTs as source of agricultural information. It entails a number of processes and aspects at farmer level. Among these, there was a salient role of socio-economic profile of farmers in the process of adoption. Several researches have been carried out to examine the socio-economic aspects that affect the behaviour of the farming community towards ICT based agricultural extension services, methods and other social actions. Intellectual and social and economic variation linked to behaviour have been supposed to have the capacity to manipulate diversified demographic attributes (Azilah et al., 2015). These elements can be competent in having various policies in place to encourage adoption of ICT based agronomic practices by farmers to facilitate in increasing farm productivity and sustainability in agriculture (Burton, 2014).
The attitude towards ICT within the rural communities is very positive and any ICT project is welcome to be implemented in the rural areas. Nevertheless, they cannot use ICT regularly due to the incompleteness of their ICT knowledge (Shiro, 2008). The influence of ICT has proved to be growing in agricultural sector and in processes in relation to food production (Blurton, 2010). This change has been accompanied by immense contributions made by the government and the industry in the developing countries like India to enhance agricultural sustainability.
The involvement of the IoT and WSN innovations also are significant aspects in the development of the farming. Such latest innovations should enable people to farm even in this sophisticated world. In agriculture, WSN is employed to quantify the levels of supply of water as well as monitoring temperature and developing water systems. The farmer is able to produce more crops using less yield cost with the help of WSN. Farming is affected by all the three factors including climate change, ecological change, and natural disasters. Using WSN, it is possible to manage the soil and water (Chandra et al., 2024). The smart agriculture market size is estimated at USD 15.69 billion by 2025, the demand of the smart agriculture is expected to reach about USD 23.38 billion by 2029 with demand of 75 million IoT devices. The IoT equipment can be utilized to increase the production and output in the agricultural industry since the result is visible via soil acidity, temperature, and other aspects. Furthermore, adamant agriculture will also contribute to auditing animal performance and welfare (Chandra et al., 2022). In this respect, the research was carried out to investigate the correlation between socio-demographic profile and communicative peculiarities of the farmers and the degree of ICT usage.
 MATERIALS AND METHODS
The present study was conducted in Satna district of Madhya Pradesh. The two blocks Maihar and Manjhgawan were selected by simple random sampling without replacement method. And from each block, four villages were selected. Thus, a total of 8 villages were selected from this district and among all of the villages, fifteen respondents were chosen purposefully, who were using smart mobile phones. The structured and pre-tested questionnaire was used to collect primary data which included socio-economic information. The independent variables were assumed as age, education, occupation, the experience of farming, family size, landholding and annual income, innovativeness, scientific orientation and use of ICT tools. Statistical techniques such as frequency, percentage, Karl Pearson’s coefficient of correlation and weighted mean were used to analyze the data for meaningful interpretation.
RESULTS AND DISCUSSION

Socio Economic Status of Farmers

As per the results shown in Tabl-1, the study established that the largest percent (52.50) of the respondents were in the middle age group (36-50 years), with the next highest value (36.67) belonging to young farmers and very small percentage (10.83) belonging to old farmers which implies that most were in their prime. Education levels revealed 21.67 percent of the respondents were schooled through junior high school level and high school, 18.33 each through primary school and intermediate, and only 10 percent were illiterate and the rest 10 percent were graduates and above, indicating a moderate educational level that is fit in embracing better practices. The biggest share of respondents was raised in a medium-sized family (5-8 members; 43.33%) and less numerous (30 percent) and small ones (26.67 percent); it could affect the accessibility of labor. Using annual income as an indicator, it was shown that around half (46.67) had low income (<₹1,00,000), 35 percent  had medium income and only 18.33percent had high income that can reveal poor investment capability. The patterns of landholding showed that 36.67 percent of the land was occupied by the small farmers, 35 percent marginal farmers, and a negligible 5.83 large farmers with small-scale farming predominating. Over half (53.33) had moderate experience (5-10 years) in farming, 26.67 youth were less experienced than 5 years and 20 per cent had more than 10 years experience, which represents a balanced ratio of new and experienced farmers. The percentage of respondents exhibiting low social participation was 59.17 and the few who had high participation was 5.83, hence, this may restrict flow of information. Majority (50.83%) of the respondents were moderately scientifically oriented, 25.83% of them had low orientation whereas 23.33% had high orientation. Over fifty percent of them (53.33) had not been through agricultural training programs, which indicates the requirement of capacity-building programs. Risk orientation analysis has shown that 42.50 percent were at the high, 35.83 percent at the medium and 21.67 percent were at the low range with regard to risk taking ability meaning that there is quite a willingness to engage in innovative practices provided the necessary support and resources are available.

Table-1: Socio Economic Status of Farmers
	S. No.
	Characteristics
	Classification
	Frequency
	Percentage

	1.
	Age (years)
	Young (<35)
	44
	36.67

	
	
	Middle (36-50)
	63
	52.50

	
	
	Old (>50)
	13
	10.83

	2.
	Education
	Illiterate
	12
	10.00

	
	
	Primary School
	22
	18.33

	
	
	Junior High School
	26
	21.67

	
	
	High School
	26
	21.67

	
	
	Intermediate
	22
	18.33

	
	
	Graduation & Above
	12
	10.00

	3.
	Family Size (Numbers)
	Small (< 4 )
	32
	26.67

	
	
	Medium (5-8)
	52
	43.33

	
	
	Large (> 8)
	36
	30.00

	4.
	Annual Income
(Rs.)
	Low (< 100000)
	56
	46.67

	
	
	Medium (100000-300000)
	42
	35.00

	
	
	High (> 300000)
	22
	18.33

	5.
	Land Holding
(Acre)
	Land less (0)
	5
	4.17

	
	
	Marginal (< 2.5)
	42
	35.00

	
	
	Small (2.5-5.0)
	44
	36.67

	
	
	Medium (5.0-10.0)
	22
	18.33

	
	
	Large (> 10.0)
	7
	5.83

	6.
	Farming
Experience (Years)
	Less (< 5 years)
	32
	26.67

	
	
	Moderate (5-10 years)
	64
	53.33

	
	
	More (> 10 years)
	24
	20.00

	7.
	Social Participation
(Numbers)
	Low (<3.0)
	71
	59.17

	
	
	Medium (3.0-4.5)
	42
	35.00

	
	
	High (>4.5)
	7
	5.83

	8.
	Scientific Orientation
	Low
	31
	25.83

	
	
	Medium 
	61
	50.83

	
	
	High
	28
	23.33

	9.
	Training
	Attended
	56
	46.67

	
	
	Not Attended
	64
	53.33

	10.
	Risk Orientation
	Low
	26
	21.67

	
	
	Medium
	43
	35.83

	
	
	High
	51
	42.50




Communication Characteristics of the Farmers

As shown in Table-2, results reveal that a huge majority of survey participants own modern communication gadgets with 98.33 using mobile phones, 81.67 using televisions and 74.67 using radios. There was newspaper reading on 47.50 percent of farmers and only 2.50 percent owned computers with none connected to a landline and thus this indicated that mobiles and televisions were the main sources of access both to agricultural and general information. In terms of the mass media exposure, most respondents (54.17 percent) fell under the medium category of exposure followed by 29.17 percent under low and 16.66 percent under the high type of exposure, which shows moderate media use in terms of dedicating their media to the agricultural knowledge. With regards to extension contact, the highest proportion, 43.33 percent, of farmers exhibited medium contacts in extension personnel, next was 35 percent having low contacts, and 21.67 percent having high contacts meaning that direct contact with agricultural experts was low. In the case of information-seeking behaviour, most (55,83) were in the medium category, with low and high levels representing 25-83 and 18.34 respectively implying that most farmers sought occasionally agricultural information from the relevant sources. On the measure of cosmopolitanism, 59.17% of the farmers were in medium category, 25 has been high and 15.83 is low which means a reasonable tendency of interacting with those people and ideas outside their immediate environment. The third level of social participation was medium (68.33%), low (18.33%) and high (13.34%) with moderate participation in community and farmer group activities. In general, the findings one associates with a farming environment having high access to basic forms of electronic media and medium exposure to mass media and extension services and medium social and information seeking activity, which thus shows that it could be possible to improve communication and extension mechanisms to ameliorate agricultural knowledge dissemination.

Table 2: Communication Characteristics of the Farmers

	S. No.
	Varibles
	Classification
	No. of Farmers
	Percent

	1.
	Media Ownership
	Television
	98
	81.67

	
	
	Radio
	86
	74.67

	
	
	Mobile
	118
	98.33

	
	
	Computer 
	27
	2.50

	
	
	Landline
	0
	0.00

	
	
	Newspaper
	57
	47.50

	2.
	Mass Media Exposure
	Low 
	35
	29.17

	
	
	Medium
	65
	54.17

	
	
	High
	20
	16.66

	3.
	Extension Contact
	Low
	42
	35.00

	
	
	Medium
	52
	43.33

	
	
	High
	26
	21.67

	4.
	Information Seeking Behaviour
	Low
	31
	25.83

	
	
	Medium
	67
	55.83

	
	
	High
	22
	18.34

	5.
	Cosmopolitans
	Low
	19
	15.83

	
	
	Medium
	71
	59.17

	
	
	High
	30
	25.00

	6.
	Social Participation
	Low
	22
	18.33

	
	
	Medium
	82
	68.33

	
	
	High
	16
	13.34




Relationship between Socio-Demographic Profile and Communication Characteristics of Farmers with the Extent of Use of ICTs


As shown in Table 3, The correlation analysis indicated that education (r = 0.56, p < 0.01) and extension contact (r = 0.58, p < 0.01) demonstrated the strongest positive and highly significant relationship with the dependent variable which means that the levels of education, as well as the frequency of interaction with personnel related to the extension, are directly connected with the improvement of outcomes in the considered context. A strong and significant positive correlation was also demonstrated by ICT use (r = 0.44, p < 0.01), exposure to mass media (r = 0.41, p < 0.01), and information-seeking behaviour (r = 0.42, p < 0.01), which demonstrates the implementing pattern of modern means of communication and active process of information search in promoting performance. Cosmopolitans (r = 0.33), scientific orientation (r = 0.28), innovation (r = 0.28), occupation (r = 0.27) and annual income (r = 0.26) showed moderate, but meaningful relationships and thus socio-economic factors, embracing novel ideas as well as professional participation, yield better results. The experience in farming (r = 0.18), landholding (r = 0.19) correlate positively although less significantly and that experience and the basis continue to play a role albeit of a lesser extent. Age indicated a considerable negative correlation (r = 0.21, p < 0.05) and this means that the younger farmers might be more accommodating to enhance practices than the older farmers. The social participation (r = 0.12) was not significant (p > 0.05), which indicates that membership in a group does not always lead to improved performance in a linear and to-be-expected manner but involvement in the process of participation. In sum, the results reiterate the fact that education, contact with extension, use of ICT, and whether or not one was a proactive information seeker are the most important and influential aspects of positive outcomes whereas the age is reversely correlated.
Table 3.  Relationship between knowledge of social media with Socio profile of farmers

	S. No.
	Variables
	Correlation Coefficient
	p value

	1.
	Age
	                 -0.21
	0.021

	2.
	Education
	0.56
	0.000

	3.
	Occupation
	0.27
	0.002

	4.
	Annual Income
	0.26
	0.004

	5.
	Farming Experience
	0.18
	0.049

	6.
	Extension Contact
	0.58
	0.000

	7.
	Landholding
	0.19
	0.037

	8.
	Use of ICT
	0.44
	0.000

	9.
	Mass Media Exposure
	0.41
	0.000

	10.
	Scientific Orientation
	0.28
	0.004

	11.
	Information seeking  behaviour
	0.42
	0.000

	12.
	Innovation
	0.28
	0.001

	13.
	Cosmopolitans
	0.33
	0.000

	14.
	Social Participation
	0.12
	0.191




Constraints faced by the farmers in using ICT tools

The priority of the barriers to the usage of ICT as shown in Table-4 revealed that the first and foremost barrier was poor internet connectivity (WM = 2.85, Rank I), which implies that farmers in the region have a severe problem utilizing the ICT because of the unreliable network or slow-speed connections when getting online. Poor quality of devices like smart-phones and laptops was the second inadequacy (WM = 2.65, Rank II), which implies a large number of farmers do not use devices that help company staff to work effectively with ICT. Absence of technical proficiency in the application of ICT was the third factor (WM = 2.56, Rank III) that needs digital literacy programs. The absence of confidence in e-sources (WM = 2.44, Rank IV) and language barriers (WM = 2.36, Rank V) also appeared to be considered problems, which leads to the aspect of trust and low availability of localized information. The price of ICT tools (WM = 2.30, Rank VI) also deterred the use of these tools, more so by the small and marginal farmers. Wrong information via the internet (WM = 2.20, Rank VII) and insufficient training opportunity (WM = 2.05, Rank VIII) were also ranked low but still offered major barriers. Altogether, the results indicate that the infrastructural development, low cost access to ICT instruments, capacity building initiatives, and viable locally applied content are very important in upgrading the use of ICT in agriculture.

Table 4. Constraints encountered by respondents for effective use of social media


	S.No.
	Constraints
	WM
	Rank

	1.
	Poor internet connectivity
	2.85
	I

	2.
	Lack of belief on e sources
	2.44
	IV

	3.
	Lack of technical skill in uses of ICT
	2.56
	III

	4.
	High cost of ICT tools
	2.30
	VI

	5.
	Wrong information through internet
	2.20
	VII

	6.
	Inadequacy of tools (smart-phones, laptops)
	2.65
	II

	7.
	Lack of training
	2.05
	VIII

	8.
	Language barrier 
	2.36
	V





CONCLUSION

The analysis showed that most farmers were of middle- aged group, had moderate degrees of education and had medium size families. The majority of them were small/marginal landowners with moderate experience in farming, low income level per annum, and moderate scientific orientation. Whereas mobile phones, televisions, and radios were the predominant types of media owned, mass media exposure, extension contact, information-seeking behaviour, cosmopolitanism, and social participation were mostly medium, which revealed possibilities of the communication channels which need improvement. The correlation analysis of the variables indicated education, extension contact, use of ICT, exposure on mass media, and information-seeking behaviour as most influential and positively significant factors related to better agricultural outcomes and age was significantly negatively correlated. There was also a positive, albeit non-significant social participation which implies that belonging to groups is not enough without being socially engaged. Evaluation of the limitations found out the poor internet connectivity and inadequacy of the ICT tools and skills in technical areas to be the worst constraint to ICT adoption followed by insufficient trust on e-sources, the language constraints and the high expenses. Misinformation on the internet and training were the relatively minor challenges but still impressive problems. Altogether, the findings indicate that there is a necessity to improve the internet infrastructure in rural areas, offer access to ICT devices at affordable prices, train people in digital literacy, and offer credible and locally relevant information to agriculture. The enhancement of the extension networks and establishment of confidence on ICT-based advisories are some of the major factors that can heighten the readiness of utilizing technologies, strong decision taking, and farm production. This knowledge gives policymakers, extension agencies and development planners a sound framework through which to develop need-driven narrowly-focused interventions that can plug infrastructural, economic and skill deficiencies hence helping farmers to better use ICT to sustainably develop agriculture.
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