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Introduction 

In India, agriculture continues to be the key pillar of the economy 

and a critical sector supporting rural livelihoods and national 

food security (1). Paddy production is of immense significance in 

Odisha, which significantly contributes to India’s total rice 

output. Paddy cultivation is essential to the state's economy and 

food security since a significant section of the population makes 

their living from it (2). Approximately 54.6 % of the nation's 

workforce and 83.3 % of Odisha still work in agriculture and 

related fields, which contributes 17.8 % of the nation's and 21.27 

% of the state's gross value added (GVA) during 2020-21 (3). In 

Odisha, 35 % of the gross cropped area is irrigated, leaving a 

significant portion of paddy cultivation dependent on monsoon 

rains. Projects like the Hirakund dam in western Odisha have 

helped improve irrigation coverage, but many regions still 

struggle with water scarcity during the Rabi season. The 

promotion of water-saving practices is critical for improving 

water-use efficiency in the state (4).  

 Most farmers in Odisha are small and marginal and their 

limited access to timely and relevant information makes it 

difficult for them to improve agricultural production and 

development (5). The use of information channels by paddy 

producers is either directly or indirectly linked to higher levels of 

production, financial stability and farmer empowerment (6). 

India has one of the world’s most complex public systems for 

assessing, generating and disseminating agricultural information 

(7). Even though there are many sources and channels available 

for sharing agricultural information, it's important to understand 

which one’s farmers prefer and rely on based on their unique 

social and economic circumstances (8). Additionally, farmers are 

the end users of information including diverse farm technologies 

and their adoption of newer technologies is influenced by the 

communication channels through which such information is 

delivered (9).  

 The main aim of agricultural education, research and 

outreach efforts is to support farmers by ensuring they have 

access to reliable, practical knowledge they can apply on their 

farms (10). More focus needs to be placed on sharing scientific 

and technological knowledge from agricultural research 

institutions with farmers to ensure they can benefit from the 

latest advancements. As agriculture rapidly transitions from a 
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Abstract  

Odisha's economy is largely based on paddy cultivation, which employs 83.3 % of the workforce and contributed 21.27 % to the state's GDP 

(2020-21). Despite its significance, many small and marginal farmers struggle with limited access to timely and reliable agricultural 
information, affecting their productivity and sustainability. This study explores the sources from which paddy farmers in Odisha obtain their 

farming knowledge and evaluates how effective these sources are in improving their practices. Using the preferred reporting items for 

systematic reviews and meta-analyses (PRISMA) methodology, we analyzed 372 studies and selected 63 for detailed review. Results show that 

56.66 % of farmers turn to Kisan call centers, while 47.50 % use ICT tools for guidance. Television (39.16 %) and mobile phones (43.34 %) 
remain widely used, but barriers like digital literacy gaps and limited access to modern technology still hinder effective knowledge-sharing. To 

bridge these gaps, a balanced approach is needed, one that combines digital innovations with traditional extension services. Strengthening 

participatory models like farmer field schools and agricultural knowledge and information systems (AKIS) can improve knowledge transfer, 

encourage the adoption of better farming practices and support long-term sustainability. By integrating technology with conventional 
methods, policymakers and extension workers can create a more inclusive, accessible and effective agricultural information system, enabling 

farmers to enhance their livelihoods and make well-informed decisions.  
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traditional, artisanal, labour-intensive industry to a sophisticated, 

information-intensive sector of the global economy in the twenty-

first century, access to information and the use of contemporary 

communication technologies have become essential for farmers 

worldwide, particularly in developing nations (11). Factors 

associated with agriculture, including land, labour, capital and 

managerial skills, can be enhanced by pertinent and trustworthy 

knowledge. Therefore, it is extremely important that information 

be provided to its real consumers through extension, research, 

education and other organisations (12).  

 In the southern and eastern regions of the nation, 

particularly in regions with annual rainfall of more than 150 cm, 

paddy constitutes the primary food (2). For billions of people 

paddy is the source of life. In Asia, rice and its derivatives provide 

60 to 70 % of the calories consumed by over 2000 million people 

(13). The United Nations General Assembly (UNGA) declared 2004 

to be the international year of rice, highlighting its importance 

with the theme "Rice is Life" (14).  

 In areas where rice (paddy) is a staple crop, information 

transfer plays a critical role in enhancing paddy cultivation 

methods. Higher yields, more sustainable agricultural practices 

and more resistance to environmental changes are the 

outcomes of effective knowledge transfer, which guarantees that 

farmers have access to the newest technologies, equipment and 

practices (15). 

 Modern paddy cultivation methods have been extensively 

promoted by the state government and agricultural organization. 

This study aims to investigate how paddy farmers acquire 

agricultural knowledge and to pinpoint methods for improving 

knowledge absorption and information distribution. This is 

crucial for improving agricultural methods, raising output and 

encouraging sustainability among Odisha’s paddy farmers.  

 In this study, a systematic review approach known as the 

preferred reporting items for systematic reviews and meta-

analyses (PRISMA), which includes information from credible 

sources. PRISMA involves four steps: (1) identification, (2) 

screening, (3) inclusion and (4) eligibility was done by analysing 

the scholarly articles on agricultural information dissemination 

and their sources and farmer knowledge in paddy cultivation 

(16). PRISMA is often used to carry out systematic reviews and 

meta-analyses, especially in the fields of environmental science 

and healthcare (17). 

Systematic review process 

Identification 

To extract suitable articles for the qualitative method, the 
systematic review procedure was divided into three stages: (1) 

identification, (2) screening and (3) eligibility. The analysis flow 

diagram presents a structured and rigorous review process 

undertaken to explore agricultural information sources and the 

knowledge level among paddy farmers in Odisha. The study 

commenced with comprehensive searches in two major 

academic databases-Scopus (n = 178) and Web of Science                         

(n = 194) resulting in 372 records after removing duplicates     (Fig. 

1). During the screening stage, 94 records were excluded based on 

predetermined criteria such as being book chapters, conference 

proceedings, data papers, non-English publications, those 

published before 2010 or unrelated to the core subject areas 

(agricultural sciences, environmental sciences, computer science 

and social sciences). The remaining 278 full-text articles were 

evaluated for eligibility, of which 215 were excluded for lacking 

direct relevance to the research focus. Ultimately, 63 studies met 

the inclusion criteria and were subjected to detailed quantitative 

analysis and meta-synthesis. This methodical approach ensures 

that only the most relevant and high-quality studies were 

considered, providing a strong foundation for understanding how 

various information sources influence the knowledge and 

decision-making capacity of paddy farmers in Odisha. First, using 

dictionaries and previous research, relevant and similar keywords 

were found throughout the identification process.  

 In order to determine the search strings for the Web of 

Sciences and Scopus databases, a well-structured and focused 

keyword strategy employed for literature retrieval, specifically for 

the study on agricultural information sources and the knowledge 

level among paddy farmers in Odisha (Fig. 2). In Scopus, the 

search was conducted using the core terms "information," 

"knowledge" and "paddy" with the publication window set 

between 2010 and 2025 and restricted to relevant subject areas 

including agriculture (AGRI), environmental science (ENVI), 

computer science (COMP) and social sciences (SOCI). A 

comprehensive set of exact keywords was used to ensure 

thematic relevance, such as “paddy field,” “rice,” “cultivation,” 

“remote sensing,” “climate change,” “water management,” 

“farmers’ knowledge,” “agricultural robots,” “fertilizer 

application” and others. These keywords reflect the intersection 

of traditional farming practices, emerging technologies and 

knowledge dissemination mechanisms. The WoS database 

followed a similar approach, using the same core search terms 

and subject areas, with results limited to publications between 

2010 and 2024 in the English language. This targeted and 

systematic keyword framework ensured the inclusion of high-

quality, domain-specific literature that directly aligns with the 

study’s objective of assessing how agricultural information is 

accessed and utilized by paddy farmers in Odisha.  

Screening 

Screening was the next step in the systematic review procedure. 

Using inclusion and exclusion criteria, duplicate and irrelevant 

articles were eliminated in this stage. While the 372 articles were 

reviewed using the inclusion and exclusion criteria, two things 

were eliminated in this stage (Table 1). Subject area, timeframe 

and regions, language and type of literature were among the 

inclusion and exclusion criteria. In order to remove items like 

books, book chapters, conference reviews and data papers, the 

study first determined what kind of research articles to 

concentrate on in the journal. Furthermore, the research made 

the decision to exclusively use English. Furthermore, the 

research did not include any information released before 2010 or 

beyond 2024. Furthermore, the researcher exclusively examined 

papers from the biology, agriculture, environmental, computer 

science and social sciences. Therefore, 94 items in total were 

excluded according to the inclusion and exclusion guidelines.  

Eligibility 

Examining the materials' title, abstract and substance was 

crucial to determining the inclusion criteria and the review's 

goal. In the third level eligibility level, 278 publications were 

used and evaluated and finally 63 documents remained which 

were used for analysis in this study. 
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Fig. 1.  Systematic review process flow diagram. 

(Source: Web of Science and Scopus) 

Fig. 2. Web of Science and Scopus database. 
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Inclusion 

Therefore, 63 documents remained and were used for analysis 

in this study. 

Theoretical framework and concepts 

Concept map for agricultural information is presented in Fig. 3 

(10). An agricultural information system is a platform that collects, 

processes, shares and manages agricultural data, ensuring that 

these processes work together smoothly to support the 

knowledge and decision-making of farmers (18).  

 The significant potential services to paddy farmers 
through the application of ICT include a variety of applications for 

enhancing productivity, sustainability and efficiency in decision-

making. These include ICT-based weather forecasting, which 

offers real-time and location-based climate information. ICT-

based agricultural market information systems, which furnish real

-time prices and demand-related data. ICT facilities for enhancing 

soil quality by means of precision agriculture and monitoring soil 

health and solutions for effective water resource management in 

order to ensure optimal irrigation strategies as well as conserving 

water resources (19). 

 Among them, television (39.16 %) and cell phones (43.34 

%) are the most common ways that paddy farmers in Odisha's 

Nuapada district receive agricultural knowledge. These devices 

offer vital agricultural information. It was observed that ICT tools 

offer retrievable information to 47.50 % of the growers and the 

Kisan call centre provides agriculture information to 56.66 % (20). 

The online phone-based expert assistance service, Kisan call 

centers (KCC), was introduced by the Department of Agriculture & 

Cooperation (DoAC & FW), Ministry of Agriculture, Cooperation 

and Farmers Welfare, Government of India. This service has been 

accessible to farmers across the nation since January 2004. The 

agricultural community may get extension services by calling the 

toll-free number "1800-180-1551," which is open every day from 6 

am to 10 pm (21).  

 In agriculture, communication methods are essential for 

improving farmers' production, involvement and knowledge (22, 

23). Communication models in agriculture are frameworks used 

to understand how information, knowledge and technologies are 

transferred from one entity to another within the agricultural 

sector. In agricultural communication, no single model can 

effectively meet all the needs of farmers (24). Instead, a 

combination of models is often the most effective way to ensure 

that farmers can access and implement useful knowledge. For 

example, mass media can provide general advice on a wide scale, 

while participatory and agricultural knowledge and information 

system (AKIS) models ensure localized, farmer-centred 

communication.  

 AKIS is a conceptual framework that describes the network 
of actors, institutions and processes involved in the creation, 

exchange and application of agricultural knowledge and 

information. It includes researchers, extension services, educators, 

input suppliers, farmer organizations, policy-makers and farmers 

themselves. The model emphasizes strong linkages and 

continuous interaction among these stakeholders to ensure that 

innovations are demand-driven, context-specific and effectively 

translated into practice. By fostering collaboration and knowledge 

flow, AKIS aims to enhance agricultural productivity, sustainability 

and the overall resilience of farming communities (25). Among 

them, dialogic communication is more important in participative 

communication than linear communication (26). The focus is on 

collaborative and participatory processes in research, issue 

identification, decision-making, change implementation and 

assessment.  

Table 1. Inclusion and exclusion criteria for selected paper Web of Science and Scopus data base  

Criterion Eligibility Exclusion 

Literature type Research articles and reviews Books, book chapters, conference reviews and data papers 

Language English Non-English 

Time period 2010 - 2025 <2010 

Subject areas Environmental science, agricultural and biological 
science, computer science and social sciences 

Other than environmental science, agricultural and 
biological science, computer science and social sciences 

Source: (NP.2012) 

Fig. 3. Concept map for agricultural information. 

https://plantsciencetoday.online


5 

Plant Science Today, ISSN 2348-1900 (online) 

 Enhancing farmers' empowerment and adaptability to 

the effects of climate change through participatory 

communication. AKIS concept emerged in the late 1980s and 

early 1990s, primarily developed and promoted by the World 

Bank in collaboration with the Food and Agriculture Organization 

(FAO). AKIS framework is a participatory paradigm that 

emphasises communication and interaction amongst various 

agricultural sectors. Knowledge exchange among farmers, 

researchers, extension officers, agribusinesses and policymakers 

are highlighted by the AKIS model (27).  

 National agricultural policies and priorities influence the 

focus areas of AKIS activities and research and innovation, focusing 

either on sustainable development, climate adaptation or rural 

development (28). Also, the diffusion of innovations model 

developed by Everett Rogers is one of the most widely used 

frameworks in agricultural communication (29). The diffusion of 

innovations model aptly explains technology adoption in paddy 

farming in Odisha. The uptake of innovations-such as climate-

resilient practices, urea deep placement, mechanization and hybrid 

seeds-is influenced by factors including access to extension 

services, education, institutional support, farmer group 

participation and secure land tenure. Successful diffusion of these 

technologies has resulted in higher yields, increased income and 

improved farm efficiency among adopting farmers. It also identifies 

key influencers (early adopters, change agents) who accelerate the 

spread of innovations in rural communities (30). 

Sources of agricultural information for paddy farmers 

Agricultural information is a broad range of data and 

communications relevant to farmers' agricultural production 

operations (31). Natural resource production and conservation, 

animal husbandry and welfare and agricultural production and 

protection are all included in this. Furthermore, the information 

must include the recognition of the inherent ambiguity in decision

-making processes (32). Information performs a crucial role in 

development, especially in the agricultural field, where rice 

farming is vital as rice is the staple food (33).   

 The primary information sources utilised by farmers in the 
state of Haryana are the agriculture sector (39.7 %), radio (23.8 %), 

agricultural universities (33.5 %) and television (38.4 %).  

Periodically, information was given by the agriculture 

development officer, horticulture development officer and other 

agriculture officials of other agriculture departments at the state 

agricultural department. Agricultural input merchants 

maintained constant contact with farmers (34). They also provide 

farmers with timely information on new seed kinds and 

chemicals. It has been revealed that input dealers provided 21.9 

% of farmers with the latest information, followed by private 

businesses (17.1 %) and other farmers (16.2 %). A relatively small 

number of farmers (8.8 %) obtained up-to-date information from 

the internet. It proves that farmers were isolated from the quickly 

changing technologies of this era. The respondents' level of 

literacy may be the cause of this.  

 Farmers' adoption of various enhanced agricultural 
techniques is influenced by the reliability of information channels 

and sources (35). According to paddy producers, credibility is the 

dependability and knowledge of the sources and distribution 

channels of paddy information. The agriculture department 

(84.52), co-operatives (80.56) and agricultural scientists (85.00) 

were the main reliable personal cosmopolite sources. Agricultural 

scientists and departments are considered the most reliable 

personal cosmopolitical sources because of their solid 

understanding of the agricultural field. 

Key sources of information 

Government extension services  

Farmer producer organizations (FPOs) have emerged as key 

players in agricultural, supported by favourable legal and policy 

frameworks and government programmes that aim to give 

smallholder farmers more authority (36). The FPOs eliminate 

middlemen by connecting farmers directly to markets (37). This 

enables farmers to adapt their production by assisting them in 

better understanding market demands and quality standards 

and FPOs also spread information about integrated pest 

management (IPM) and additional eco-friendly approaches to 

pest management (38).  

NGOs and community-based organizations: Non-

governmental organizations (NGOs) and community-based 

organizations (CBOs) serve as vital information sources for paddy 

growers, particularly in rural and underserved areas. These 

organizations provide farmers with access to agricultural best 

practices, climate-resilient farming techniques and market 

information to enhance productivity and sustainability (39, 40). 

Through training and workshops, demonstration plots and 

capacity-building programs, NGOs and CBOs enable paddy 

growers to adopt innovative farming technologies and address 

challenges like pest management, water scarcity and soil health 

(41). Additionally, they often act as intermediaries between 

farmers and government agencies, facilitating access to subsidies, 

credit schemes and extension services. By fostering community 

participation and empowering farmer groups, NGOs and CBOs 

contribute to the development of resilient and self-reliant 

agricultural communities. 

ICT-based tools (mobile apps, SMS, social media, radio, television) 

Informal networks: Informal networks are a reliable and easily 

available source of information for paddy farmers in Odisha 

and they are crucial in the dissemination of agricultural 

knowledge (42). These include the internet, extension agents, 

local organizations, fellow farmers and community media (43, 

44). Farmers rely heavily on these informal exchanges due to 

their immediacy, contextual relevance and cost-effectiveness, 

especially in remote areas where formal agricultural extension 

services may be limited (45, 46).  

The government of Odisha has implemented various programs 

to enhance information sources available to paddy farmers as:  

1. Odisha free smartphone yojana for women farmers: It is 
launched on 9th April, 2018 and provides smartphones to 

women farmers to get useful agriculture information (47). 

2. Mukhyamantri abhinav krushi yantrapati samman yojana: May 

2018, for rewards innovation of farming tools and 

implements.  

3. Mukhyamantri krushi udyog yojana: Launched on 17th May 

2018, provide subsidized loan to farmers.  

4. KALIA Yojana: Launched on 21st December 2018, KALIA stands 

for -“krushak assistance for livelihood and income 

augmentation”. This government yojana has been launched by 

the state government of Odisha for the welfare of farmers in the 
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state (48). 

Impact of agricultural information on paddy cultivation practices  

Dissemination of relevant information, especially in paddy 

farming, is crucial in helping farmers adopt modern technologies, 

improve crop management and effectively address 

environmental issues such as pests, diseases and climate change 

(49). Along with other elements, including soil, weather, 

biochemical products and their use, information access is 

essential to obtaining the greatest agricultural goods. Farmers 

who engage in agricultural operations need a variety of 

knowledge (50). Among its impact, agricultural information 

enhances productivity, improves water management, promotes 

sustainable farming practices, enables better pest and disease 

control, supports adaptation to climate change and reduces input 

costs (51). Also, information transfer efficiency is influenced by 

seed selection criteria, with centrality measures enhancing 

diffusion success, while random selection can yield variable 

results due to high uncertainty (52). 

Productivity and crop yield 

One of the primary determinants of agricultural yield and 

productivity is climate (53). Climate factors, particularly 

temperature and rainfall, have a direct influence on farming and 

any changes to them will undoubtedly have a big effect on crop 

output and yield. Newspapers, internet and television are just a few 

of the information sources that offer news and updates prior to 

weather changes (54). 

Strategies to improve information sources and knowledge among 

paddy farmers 

Farmers have different choices for information sources. However, 

most extension organizations have limited resources and time to 

investigate how diverse information sources influence the spread of 

new and improved technologies and the farmers should be given 

an opportunity to get timely farm-related information (55). The 

enhanced technology and agricultural knowledge distributed 

through technologies can significantly contribute to agricultural 

growth in a developing nation like India (56). Enhancing 

information sources and knowledge among paddy farmers is 

crucial for boosting productivity, sustainability and resilience in rice 

cultivation. The following evidence-based strategies are tailored to 

meet the specific information and knowledge needs of paddy 

farmers. 

Mobile applications and digital solutions powered by ICT 

Customized mobile applications: Agricultural mobile applications 

have been shown to improve accessibility and knowledge 

exchange among paddy farmers. In India, mobile systems such as 

Kisan call centre and e-krishi have offered farmers guidance on 

crop management, insect control and fertiliser application. This 

digital method facilitates the distribution of localised information, 

empowering farmers to make educated decisions (57). 

Digital and SMS notifications for prompt information: Timely 

information dissemination, especially through digital and SMS 

alerts, is crucial for rice farmers to respond to weather fluctuations 

and pest outbreaks (58). 

Empowering extension workers: Providing agricultural extension 

staff with up-to-date and pertinent knowledge, especially about 

climate adaptability and novel paddy varieties, can improve their 

capacity to assist paddy farmers (59, 60). 

Outreach to the mass media and farmer education 

Agricultural radio programs: Mass media platforms like as radio 

and television provide effective means to disseminate crucial 

information to a substantial number of paddy farmers. Radio 

programs include consistent agricultural segments on subjects 

such as pest management, appropriate irrigation and post-

harvest handling, resulting in a significant enhancement of 

farmers' understanding and the adoption of best practices (61). 

Farmer field schools (FFS): Farmer field schools focus on practical, 

hands-on learning and have been highly successful in transferring 

knowledge among paddy farmers. An evaluation shows that FFS 

participants are more likely to adopt integrated pest 

management (IPM) techniques, reducing pesticide use and 

improving yield quality (62). 

Collaborations with agricultural research institutions 

Collaborations with institutions of agricultural research: Partnerships 

among governments, academic institutions and the commercial 

sector can promote the adoption of cutting-edge methods for 

growing rice. For example, high-yielding rice cultivars have been 

developed as a consequence of collaborations with the International 

Rice Research Institute (IRRI) and resilient farming practices, which 

are then shared with farmers through organized training.  

Interaction with local NGOs and cooperatives: NGOs and farmer 

cooperatives are instrumental in bridging knowledge gaps. 

Organizations such as Oxfam have worked with local farmer 

groups to introduce sustainable rice intensification (SRI) practices, 

which have led to increased yields and water conservation (63). 

Knowledge level  

Understanding knowledge levels among paddy growers in Odisha 

is essential to identify the key drivers of productivity, sustainability 

and resilience in the field of agriculture. As a cornerstone of Odisha’s 

economy and food security, paddy farming draws on a blend of 

traditional wisdom and modern practices across critical areas, 

including crop selection, pest management, water usage and post-

harvest handling. This diverse knowledge base enables farmers to 

adapt and respond to evolving agricultural challenges while 

supporting long-term productivity. However, many paddy growers 

in Odisha face knowledge constraints due to gaps in agricultural 

education and inadequate access to updated information sources 

(64). Knowledge levels among paddy growers in Odisha were 

categorized as medium (48.34 %), high (30 %) and low (21.66 %) 

regarding information and communication technology tools and 

rice cultivation practices (20).  

Adaption of agricultural innovations  

Adoption of innovative agricultural technology and techniques by 

rice farmers is heavily dependent on efficient information 

transmission systems that close the knowledge gap between 

practical application and research. Various information channels 

play a crucial role in this process, including extension services, 

mass media, peer-to-peer networks and modern ICT tools. 

Traditional approaches, such as guidance from agricultural 

extension officers and on-field demonstrations, continue to 

provide personalized support to farmers. Meanwhile, 

contemporary channels like mobile apps, SMS alerts and social 

media network are increasingly leveraged to reach broader 

audiences efficiently. Participatory learning techniques and farmer 

field schools further increase the innovations' applicability and 
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accessibility, assisting farmers in comprehending and 

implementing these practices in their unique environments (65, 66).   

Research gap 

Limited comparative evaluation of agricultural information sources 

There is a noticeable lack of comprehensive studies that 
systematically compare the effectiveness, accessibility and 

reliability of diverse agricultural information sources—such as 

government extension services, ICT platforms, mass media, 

progressive farmers and agri-input dealers.  

Insufficient research on trust and credibility of information sources 

The influence of trust, credibility and perceived relevance on the 

acceptance and utilization of agricultural information by paddy 

farmers remains underexplored. Understanding these perceptions 

is essential to improving the design and delivery of extension 

services. 

Under representation of  ICT adoption in remote and tribal areas 

Despite the growing use of ICT in agriculture, there is limited 

empirical evidence on the adoption, accessibility and utility of 

digital tools (such as mobile apps, WhatsApp groups and agri-

portals) among paddy farmers in remote and tribal-dominated 

regions of Odisha. 

Limited longitudinal studies on knowledge retention and application 

There is a lack of longitudinal research tracking how agricultural 

knowledge is retained, updated and practically applied by paddy 

farmers over multiple seasons. Such insights are crucial for 

designing continuous learning interventions. 

Lack of evidence on policy and scheme awareness through information 

sources 

There is minimal research evaluating the extent to which 

agricultural information sources disseminate government 

scheme-related knowledge (e.g., PM-KISAN, DBT, crop insurance) 

and how this affects farmers’ awareness and uptake of benefits. 

  

Conclusion 

Improving paddy production in Odisha involves timely and 

authentic farm information, particularly for small and marginal 

farmers. Various channels-government extension services, ICT 

tools, FPOs, NGOs and community organizations-are major 

sources of knowledge sharing but are influenced by farmer 

awareness, accessibility and trust. Cyber facilities such as call 

centres, mobile applications and the social media are filling the 

gap in knowledge, while programmes such as the Odisha Free 

Smartphone Yojana and KALIA Yojana are making information 

and financial assistance even more accessible. 

 A mixed method of adopting traditional extension 

approaches with newer ICT and participatory communication 

models can largely enhance the uptake of better practices. 

Priorities involve better farmer education, enhancing digital literacy 

and promoting inter-agency collaboration among research 

institutions, government departments and local farming 

communities. By providing paddy farmers with credible and 

relevant information, productivity, resilience and long-term 

sustainability in Odisha's agriculture can be improved significantly. 

Acknowledgements 

We would like to acknowledge the resources, necessary 

facilities and support provided by Centurion University of 

Technology and Management, Odisha to conduct this research. 

 

Authors' contributions  

SS collected the information required for the research article. 

AP has written the manuscript. MDR interpreted the 

information and prepared the final draft of the manuscript. All 

authors read and approved the final manuscript. 

 

Compliance with ethical standards 

Conflict of interest: Authors do not have any conflict of 

interests to declare. 

Ethical issues: None 

 

References 

1. Mubashir M, Bhat A. Agriculture and farming community in India: 

Challenges, problems and possible solutions. In: Kumar A, 
Mukherjee S, Thirumaran D, Mandal S, editors. Indian agriculture, 

farmer and labour: Issues and reforms. Bharti Publications; 2021. p. 
1–15. 

2. Mishra A. Rice cultivation with special reference to Odisha. Int J Res 
Publ Rev. 2023;4(12):4450–53. 

3. Sahoo PP, Sarangi K, Mishra S. Profitability of paddy production 
under irrigated ecology across Northeastern ghat agroclimatic zone 

of Odisha. Ecol Environ Conserv. 2023;29(3):1226–28. https://
doi.org/10.53550/eec.2023.v29i03.034 

4. Mahapatra SK. Water governance: A historical understanding of 

Mahanadi river b, Orissa. Madras Institute of Development Studies; 
2005. 

5. Minten B, Vendeplas A, Swinnen J. Market regulation and 

interlinkages of markets in India: Brokers and agricultural 
wholesale markets in Uttarakhand. IFPRI Discussion Paper. 2011. 

6. Khatkar B, Chaudhary N, Dangi P. Production and consumption of 

grains: India. In: Wrigley C, Seetharaman K, Croke H, Faubion J, 
editors. Academic Press; 2016. p. 367–73. https://doi.org/10.1016/

b978-0-12-394437-5.00044-9 

7. Vajjhala NR. Introduction to agricultural information systems. In: 
Che FN, Strang KD, Vajjhala NR, editors. Opportunities and strategic 

use of agribusiness information systems. IGI Global Scientific 
Publishers; 2020. p. 1–12. https://doi.org/10.4018/978-1-7998-4849-

3.ch001 

8. Mubofu C, Malekani A. Agricultural information sources, channels 
and strategies for sharing agricultural research findings among 

farmers in Iringa district in Tanzania. Library Philos Pract (e-journal). 
2020;4104. https://digitalcommons.unl.edu/libphilprac/4104 

9. Yalakonda R, Karthikeyan C, Balasubramaniam P, Selvi RG. 

Utilization pattern of different agricultural information sources and 
channels by paddy farmers in Telangana. Asian J Agric Ext Econ 

Socio. 2022;40(10):126–33. https://doi.org/10.9734/ajaees/2022/
v40i1031051 

10. Vidanapathirana NP. Agricultural information systems and their 

applications for development of agriculture and rural community: A 
review study. In: 35th Information Systems Research Seminar in 

Scandinavia–IRIS; 2012. p. 1–14. 

11. Mahapatra RK. Agro-informatics: Changing trend of using 

https://doi.org/10.53550/eec.2023.v29i03.034
https://doi.org/10.53550/eec.2023.v29i03.034
https://doi.org/10.1016/b978-0-12-394437-5.00044-9
https://doi.org/10.1016/b978-0-12-394437-5.00044-9
https://doi.org/10.4018/978-1-7998-4849-3.ch001
https://doi.org/10.4018/978-1-7998-4849-3.ch001
https://digitalcommons.unl.edu/libphilprac/4104
https://doi.org/10.9734/ajaees/2022/v40i1031051
https://doi.org/10.9734/ajaees/2022/v40i1031051


SANJU  ET AL  8     

https://plantsciencetoday.online 

information and communication technology in agricultural sector. 

In: Veeranjaneyulu K, Mahapatra RK, Visaki P, editors. Library 
services in the knowledge web. New Delhi: New India Publishing 

Agency; 2012. p. 31–41. 

12. Demiryurek K. Information system communication networks for 
agriculture and rural people. Agric Econ-Czech. 2010;56(50):209–14. 

https://doi.org/10.17221/1/2010-agricecon 

13. Mengistu T. Role of macronutrient for rice production: Review 
articles. Int J Res Agron. 2018;1(2):60–66. https://

doi.org/10.33545/2618060x.2018.v1.i2a.61 

14. Gnanamanickam SS. Rice and its importance to human life. In: 
Biological control of rice diseases. Progress in biological control, vol 
8. Dordrecht: Springer; 2009. p. 1–11. https://doi.org/10.1007/978-

90-481-2465-7_1 

15. Kamarudin HD, Aziz NEA, Zaini MK, Ariff NZZM. Exploring knowledge 
sharing practices among paddy farmers towards building a 

foundation for knowledge creation. Int J Social Sci Humanity. 

2014;5(1):112–15. https://doi.org/10.7763/ijssh.2015.v5.434 

16. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, 
Mulrow CD, et al. The PRISMA 2020 statement: An updated guideline 
for reporting systematic reviews. BMJ. 2021;372:n71. https://

doi.org/10.1136/bmj.n71 

17. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis 
JP, et al. The PRISMA statement for reporting systematic reviews 

and meta-analyses of studies that evaluate health care 

interventions: Explanation and elaboration. J Clin Epidemiol. 
2009;62(10):e1–34. https://doi.org/10.1016/j.jclinepi.2009.06.006 

18. Abbasi R, Martinez P, Ahmad R. The digitization of agricultural 
industry - A systematic literature review on agriculture 4.0. Smart 

Agric Techn. 2022;2:100042. https://doi.org/10.1016/

j.atech.2022.100042 

19. Kumar R, Singh RK, Majumdar K, Gupta M, Sonker V, Verma R. 
Information and communication technologies usage across rice 

cultivators using regression modeling approach. Zenodo (CERN Eur 
Organ Nucl Res). 2021;20(1):323–33. https://doi.org/10.5281/

zenodo.8219829 

20. Dash A, Jahanara N. A study on the knowledge about information 
and communication technology tools of paddy growers in the 

Nuapada district of Odisha. Asian J Agric Ext Econ Socio. 2023;41
(6):153–61. https://doi.org/10.9734/ajaees/2023/v41i61933 

21. Manjeet JSM, Kumar R. Information and communication 

technology for agricultural development: A review. Indian J Pure 
Appl Biosci. 2019;7(4):485–92.  

22. Chhachhar AR, Qureshi B, Khushk GM, Ahmed S. Impact of 
information and communication technologies in agriculture 

development. J Basic Appl Sci Res. 2014;4(1):281–88. 

23. Barakabitze AA, Fue KG, Sanga CA. The use of participatory 
approaches in developing ICT-based systems for disseminating 

agricultural knowledge and information for farmers in developing 

countries: The case of Tanzania. Electron J Inform Syst Dev Ctries. 
2017;78(1):1–23. https://doi.org/10.1002/j.1681-4835.2017.tb00576.x 

24. Singh KM, Kumar A, Singh RK. Role of information and 
communication technologies in Indian agriculture: An overview. 

SSRN Electron J. 2015. https://doi.org/10.2139/ssrn.2570710 

25. Adamsone-Fiskovica A, Grivins M. Knowledge production and 
communication in on-farm demonstrations: Putting farmer 

participatory research and extension into practice. J Agric Educ Ext. 

2021;28(4):479–502. https://doi.org/10.1080/1389224x.2021.1953551 

26. Figueroa MEK, Rani DL, Manju LG. Communication for social 
change: An integrated model for measuring the process and its 
outcomes. Munich Pers RePEc Arch. 2023. https://mpra.ub.uni-

muenchen.de/id/eprint/62413 

27. Kountios G, Kanakaris S, Moulogianni C, Bournaris T. Strengthening 
AKIS for sustainable agricultural features: Insights and innovations 

from the European Union: A literature review. Sustainability. 

2024;16(16):7068. https://doi.org/10.3390/su16167068 

28. De Fátima Oliveira M, Da Silva FG, Ferreira S, Teixeira M, Damásio H, 
Ferreira AD, et al. Innovations in sustainable agriculture: Case study 

of Lis valley irrigation district, Portugal. Sustainability. 2019;11
(2):331. https://doi.org/10.3390/su11020331 

29. García-Avilés JA. Diffusion of innovation. In: The international 
encyclopedia of media psychology. 2020. p. 1–8. 

30. Chen X, Li T. Diffusion of agricultural technology innovation: 
Research progress of innovation diffusion in Chinese agricultural 

science and technology parks. Sustainability. 2020;14(22):15008. 
https://doi.org/10.3390/su142215008  

31. Gamage.A,Gangahagedara R, Subasinghe S, Gamage J, Guruge C, Se
naratne S, et al. Advancing sustainability: The impact of emerging 
technologies in agriculture. Curr Plant Biol. 2024;100420. 

https:doi:10.1016/j.cpb.2024.100420 

32. Lago JT, Pader RB, Rosales PA. The information-seeking behaviour of 
rice farmers. J Kommunikation Medien. 2024;2024(16):15712.  

33. Hashim N, Ali MM, Mahadi MR, Abdullah AF, Wayayok A, Kassim MSM, e
t al. Smart farming for sustainable rice production: An insight into 
application, challenge and future prospect. Rice Sci. 2023;31(1):47–

61.  

34. Duhan A, Singh S. Sources of agricultural information accessed by 
farmers in Haryana, India. Int J Curr Microbiol Appl Sci. 2017;6:1  559

–65.  

35. Choudhary S, Khan IM. Credibility of different agriculture 
information sources and channels utilized by the canola growers. 

Int J Curr Microbiol Appl Sci. 2017;6(7):2277–88.  

36. Bikkina N, Rama Mohana R, Turaga, Bhamoriya V. Farmer producer 
organizations as farmer collectives: A case study from India. Dev 

Policy Rev. 2017;36(6):669–87.  

37. Chandrakar  NK, Chandrakar  NDK, Das  ND. Farmers producer 
organization (FPO): How it is changing farming scenario. Int J Sci 

Res Arc. 2023;8(1):761–65.  

38. Ayilara MS, Adeleke BS, Akinola SA, Fayose CA, Adeyemi UT, Gbadeges
in LA, et al. Biopesticides as a promising alternative to synthetic 

pesticides: A case for microbial pesticides, phytopesticides and 
nanobiopesticides. Front Microbiol. 2023;14:1040901. 

39. Eswarappa K. Community-based organizations (CBOs) and their 

role in the development of women: A case from Andhra Pradesh. 
Contemp Voice Dalit. 2020;13(1):34–49.  

40. Goswami M, Gupta AK, Kishan R, Baidya S, Khan YDI, Prakash S, et al. 

An evaluation of climate resilient agricultural practices in India: A 
narrative synthesis of literature. Environ Sustain. 2023;6(1):7–23.  

41. Cahyono ED. Participatory communication and extension for 
indigenous farmers: Empowering local paddy rice growers in East 

Java. In: Dutta MJ, Zapata DB, editors. Communicating for social 

change. Singapore: Palgrave Macmillan; 2019. p. 213–33.  

42. Satapathy S, Mishra D. Barriers in sharing of agricultural information 
in Odisha (India): A critical study of small-scale farmers. In: 

Deepak B, Parhi D, Jena P, editors. Innovative product design and 
intelligent manufacturing systems. Singapore: Springer; 2020.    

p. 907–15.  

43. Mwalukasa N. Agricultural information sources used for climate 
change adaptation in Tanzania. Lib Rev. 2013;62(4/5):266–92.  

44. Aidoo DC, Freeman CK. Agricultural informational flow in informal 
communication networks of farmers in Ghana. J Dev Commun 

Stud. 2016;4(2):443–53.  

45. Ferroni M, Zhou Y. Achievements and challenges in agricultural 
extension in India. Global J Emerg Market Econ. 2012;4(3):319–46.  

46. Mapiye  O, Makombe  G, Molotsi  A, Dzama  K, Mapiye  C. Information 
and communication technologies (ICTs): The potential for 
enhancing the dissemination of agricultural information and 

services to smallholder farmers in sub-Saharan Africa. Inform Dev. 
2023;39(3):638–58.  

https://plantsciencetoday.online
https://doi.org/10.17221/1/2010-agricecon
https://doi.org/10.33545/2618060x.2018.v1.i2a.61
https://doi.org/10.33545/2618060x.2018.v1.i2a.61
https://doi.org/10.1007/978-90-481-2465-7_1
https://doi.org/10.1007/978-90-481-2465-7_1
https://doi.org/10.7763/ijssh.2015.v5.434
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/j.jclinepi.2009.06.006
https://doi.org/10.1016/j.atech.2022.100042
https://doi.org/10.1016/j.atech.2022.100042
https://doi.org/10.5281/zenodo.8219829
https://doi.org/10.5281/zenodo.8219829
https://doi.org/10.9734/ajaees/2023/v41i61933
https://doi.org/10.1002/j.1681-4835.2017.tb00576.x
https://doi.org/10.2139/ssrn.2570710
https://doi.org/10.1080/1389224x.2021.1953551
https://mpra.ub.uni-muenchen.de/id/eprint/62413
https://mpra.ub.uni-muenchen.de/id/eprint/62413
https://doi.org/10.3390/su16167068
https://doi.org/10.3390/su11020331
https://doi.org/10.3390/su142215008
https:doi:10.1016/j.cpb.2024.100420


9 

Plant Science Today, ISSN 2348-1900 (online) 

47. Mishra RK. Reach of AGMARKNET to farmers in the State of Odisha. 

Report of CCS National institute of agricultural marketing (CCS 
NIAM), autonomous organization of Ministry of Agriculture & 

Farmers’ Welfare, Govt of India. 2020. 

48. Gaurav S. Augmenting agrarian livelihoods in the time of crisis: A 
baseline for Kalia. Odisha Economy Discussion Series. 2019;2. 

49. Kalfas D, Kalogiannidis S, Papaevangelou O, Melfou K, Chatzitheodori
dis F. Integration of technology in agricultural practices towards 

agricultural sustainability: A case study of Greece. Sustainability. 

2024;16(7):2664.  

50. Mashroofa MM, Senevirathne W. Influence of information literacy 
skills in accessing agricultural information: With special reference to 
paddy farmers of Ampara district, Sri Lanka. Agricultural and Food 

Sciences. 2014.  

51. Grigorieva E, Livenets A, Stelmakh E. Adaptation of agriculture to 
climate change: A scoping review. Climate. 2023;11(10):202.  

52. Nöldeke B, Winter E, Grote U. Seed selection strategies for 
information diffusion in social networks: An agent-based model 
applied to rural Zambia. J Artificial Soc Social Simul. 2020;23

(4):4429.  

53. Asseng S, Ewert F, Martre P, Rötter RP, Lobell DB, Cammarano D, et al. 
Rising temperatures reduce global wheat production. Nature Clim 

Change. 2015;5(2):143–47.  

54. Malhi GS, Kaur M, Kaushik P. Impact of climate change on agriculture 
and its mitigation strategies: A review. Sustainability. 2021;13

(3):1318.  

55. Patil KV, Rao IS, Sreenivasulu M, Sagar GCV, Chary DS. Utilization of 
information sources by progressive and non-progressive farmers of 

Karnataka State.  J Res, PJTSAU. 2020;48:85–88. 

56. Dhayal BL, Khan IM, Jangi MK. Information seeking behaviour of ber 
growers in Jaipur district of Rajasthan. Rajasthan J Ext Edu. 

2012;20:57-60. 

57. Kumar M, Agrawal L. Empowering farming community through 
mobile applications: Changing scenarios. Int J Sci Tech Res. 2020;9

(3):58–61.                                 

58. Babu SC, Glendenning CJ. Information needs of farmers: A systemic 
study based on farmer surveys. In: Babu SC, Joshi PK, editors. 

Agricultural extension reforms in South Asia. Status, Challenges and 
Policy Options. Academic Press; 2019. p. 101–39.  

59. Deepika M. Role of agricultural extension in knowledge transfer. 

New Delhi: Integrated Publications TM; 2023. 

60. Jha S, Singh S. Role of agriculture extension for climate-smart 
agriculture. In: Implications for climate smart agriculture. Biotech 

Books; 2021. p. 199–208. 

61. Das S, Ahmed K, Awal M. The role of radio and television in the 

dissemination of agricultural technologies among farmers of 
Bangladesh. Bangladesh J Agric. 2022;44–46:55–64. https://

doi.org/10.3329/bjagri.v46i1-6.59974 

62. Van Den Berg H, Jiggins J. Investing in farmers-The impacts of 
farmer field schools in relation to integrated pest management. 

World Dev. 2007;35(4):663–86. https://doi.org/10.1016/
j.worlddev.2006.05.004 

63. Malik S, Kajale D. Empowering small and marginal farmers: 

Unveiling the potential and addressing obstacles of farmer 
producer organizations in India. Res World Agric Econ. 2024;5(1):32–

47. https://doi.org/10.36956/rwae.v5i1.994 

64. Hoda A, Gulati A, Wardhan H, Rajkhowa P. Drivers of agricultural 
growth in Odisha. In: Hoda A, Gulati A, editors. Revitalizing Indian 

agriculture and boosting farmer incomes. Springer Nature; 2021. p. 
247–78.  

65. Rogers EM, Singhal A, Quinlan MM. Diffusion of innovations. In: 

Salwen MB, Stacks DW, editors. An integrated approach to 
communication theory and research. 3rd ed. Taylor & Francis 

Group; 2014. p. 432–48. 

66. Aker JC. Dial "A" for agriculture: A review of information and 
communication technologies for agricultural extension in 

developing countries. Agric Econ. 2011;42(6):631–47. https://
doi.org/10.1111/j.1574-0862.2011.00545  

 

Additional information 

Peer review: Publisher  thanks Sectional Editor and the other anonymous 
reviewers for their contribution to the peer review of this work. 

Reprints & permissions information is available at https://
horizonepublishing.com/journals/index.php/PST/open_access_policy 

Publisher’s Note: Horizon e-Publishing Group remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations. 

Indexing: Plant Science Today, published by Horizon e-Publishing Group, is 
covered by Scopus, Web of Science, BIOSIS Previews, Clarivate Analytics, 
NAAS, UGC Care, etc 
See https://horizonepublishing.com/journals/index.php/PST/
indexing_abstracting 

Copyright: © The Author(s). This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution and reproduction in any medium, provided the 
original author and source are credited (https://creativecommons.org/
licenses/by/4.0/) 

Publisher information:  Plant Science Today is published by HORIZON e-
Publishing Group with support from Empirion Publishers Private Limited, 
Thiruvananthapuram, India. 

https://doi.org/10.3329/bjagri.v46i1-6.59974
https://doi.org/10.3329/bjagri.v46i1-6.59974
https://doi.org/10.1016/j.worlddev.2006.05.004
https://doi.org/10.1016/j.worlddev.2006.05.004
https://doi.org/10.36956/rwae.v5i1.994
https://doi.org/10.1111/j.1574-0862.2011.00545
https://doi.org/10.1111/j.1574-0862.2011.00545
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

