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Abstract 

The agricultural sector in Maharashtra, one of India’s largest contributors to agricultural production, is facing 

multiple challenges such as climate change, water scarcity, declining productivity, and the need for sustainable 

practices. Agricultural universities in the state, such as Mahatma Phule Krishi Vidyapeeth (MPKV), Panjabrao 

Deshmukh Agricultural University university, Akola, Vasantrao Naik Marathwada Krishi Vidyapeeth (VNMKV), 

and Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth (DBSKKV), have been at the forefront of addressing these 

challenges through digital tools, databases, and other technological resources. These innovations have led to a 

profound transformation in how agricultural education, research, and extension services are delivered. This paper 

explores the role of digital technologies in enhancing agricultural education, research, and practices in 

Maharashtra's agricultural universities. It evaluates the benefits and challenges of digital resources in improving 

teaching methodologies, agricultural research, and farming practices, while also discussing the future potential of 

digital tools in revolutionizing Maharashtra's agricultural sector. 
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1. Introduction 

Agriculture remains the backbone of Maharashtra’s economy, employing more than 50% of the workforce. The 

state’s agricultural universities have long been at the core of the research and development in agricultural sciences. 

As global technology evolves, the agricultural sector is embracing a paradigm shift where digital information, 

databases, and other technological advancements are key enablers of growth. Over the last decade, Maharashtra’s 

agricultural universities have integrated various digital tools into their curricula, research methodologies, and 

outreach programs to address pressing challenges in the sector. 

The role of digital libraries, e-learning platforms, remote sensing technologies, and agricultural databases is 

pivotal in advancing the state’s agricultural education, research, and extension services. The adoption of geospatial 

http://www.ijsrem.com/


    International Journal of Scientific Research in Engineering and Management (IJSREM) 
                           Volume: 09 Issue: 03 | March - 2025                               SJIF Rating: 8.586                                      ISSN: 2582-3930                                                                                                                                               

  

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM43022                                   |        Page 2 
 

tools, data analytics, artificial intelligence (AI), and machine learning (ML) has allowed universities to enhance 

the quality of research and offer real-time, evidence-based solutions to farmers. 

This paper aims to explore the impact of digital technologies on Maharashtra’s agricultural universities and their 

subsequent effect on farming practices, policy development, and research. Additionally, it examines the 

effectiveness of these resources in addressing issues such as climate change, soil health, and crop management in 

Maharashtra. 

2. Role of Digital Information in Agricultural Education 

Agricultural education in Maharashtra has evolved from traditional methods to increasingly incorporating digital 

information systems and technological tools. Universities have leveraged digital platforms for enhancing the 

learning experience and improving access to educational resources. 

2.1 Digital Libraries and E-Learning Platforms 

One of the most significant advancements in agricultural universities is the establishment of digital libraries. These 

libraries house a vast collection of agricultural research papers, textbooks, online journals, and other resources that 

students, faculty, and researchers can access remotely. For instance, MPKV Rahuri and PDKV Akola have 

digitized extensive agricultural literature and databases that support courses in agronomy, horticulture, animal 

husbandry, and agricultural economics. 

E-learning platforms are increasingly being used to deliver courses, lectures, and workshops. For example, 

platforms like MOOC (Massive Open Online Courses) are utilized for offering specialized courses in agriculture 

to students across Maharashtra. Moreover, e-agriculture platforms offer webinars, virtual classes, and online 

discussions, enabling students to engage with experts without geographical constraints. 

These advancements allow universities to offer quality education to rural students, ensuring that they are well-

equipped with the latest agricultural knowledge and technologies. Such initiatives also allow students to 

participate in virtual internships and collaborative research projects, which are crucial for fostering a global 

perspective in agricultural education. 

2.2 Virtual Laboratories and Simulations 

Virtual laboratories are a significant part of agricultural education, particularly in teaching practical subjects like 

soil testing, pest management, and irrigation techniques. These platforms allow students to conduct simulated 

experiments, analyze data, and make decisions based on real-time inputs without the need for physical resources. 

The Virtual Agriculture Lab developed at MPKV Rahuri is an example of this technological shift, where students 

can simulate various farming scenarios, such as planting, fertilizing, and pest control, and learn to interpret the 

outcomes. 

Such virtual tools offer an invaluable experience for students who may not have the means to access traditional 

laboratory settings. Moreover, these tools help in creating a more sustainable and resource-efficient method for 

practical agricultural education. 
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2.3 Integration of AI and Data Analytics 

Data analytics and artificial intelligence (AI) are rapidly becoming part of the agricultural curriculum in 

Maharashtra’s universities. By using tools like machine learning, data mining, and predictive analytics, students 

are learning to analyze large datasets, such as weather patterns, soil moisture content, and crop growth cycles. This 

data-centric approach helps them develop AI-based applications for precision agriculture. 

For instance, universities such as VNMKV Parbhani are incorporating AI models to predict crop yield, pest 

infestation, and disease outbreaks. Students and researchers can use AI-based models to assess large-scale farming 

operations, improving decision-making and planning. 

2.4 Database details in Agriculture Universities: 

Maharashtra, an agriculturally rich state in India, houses several agricultural universities that have been pioneers in 

advancing agricultural research, education, and extension services. These universities have been pivotal in 

improving the agricultural practices in the state, particularly through the use of data-driven approaches. The 

integration of databases plays a crucial role in streamlining research, curriculum development, and providing real-

time solutions to farmers. 

This section will detail the databases and technological platforms utilized by three of Maharashtra's prominent 

agricultural universities: Mahatma Phule Krishi Vidyapeeth (MPKV), Rahuri, Vasantrao Naik Marathwada Krishi 

Vidyapeeth (VNMKV), Parbhani, and Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth (DBSKKV), Dapoli. 

These institutions have integrated various digital resources and databases into their research and extension 

activities, providing valuable tools to students, researchers, and farmers. 

A. Mahatma Phule Krishi Vidyapeeth (MPKV), Rahuri 

Mahatma Phule Krishi Vidyapeeth (MPKV), Rahuri, established in 1968, is one of the leading agricultural 

universities in Maharashtra, known for its research in agronomy, horticulture, plant pathology, and agricultural 

engineering. MPKV has integrated several databases and digital resources to support research, education, and 

extension activities. 

A.1 Key Databases at MPKV 

MPKV utilizes various specialized databases that focus on different areas of agriculture. These databases are 

primarily used for research, curriculum development, and supporting extension services. 

1. Agricultural Research Databases: MPKV maintains a centralized database for agricultural research in 

various domains such as crop production, pest management, irrigation technologies, and soil health. These 

databases store research papers, experimental data, and field trial results, which are critical for developing region-

specific solutions for farmers. 

2. Soil Health Management Database: MPKV has developed a detailed database for soil health, including soil 

nutrient profiles, pH levels, and recommendations for fertilizers and amendments. This database is used by 

agricultural extension officers and researchers to provide site-specific advice to farmers on soil management 

practices. 
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3. Weather and Climate Data: The university maintains historical and real-time weather data, which is crucial 

for planning crop production and pest management strategies. This data is incorporated into decision support 

systems (DSS) that help farmers make informed decisions based on weather forecasts. 

4. Crop-specific Advisory Database: MPKV provides a comprehensive database of crop-specific advisories 

that include sowing times, water requirements, pest and disease control methods, and harvest timings. This 

database is available to farmers through the university's agricultural extension services and mobile applications. 

5. Krishi Vigyan Kendra (KVK) Database: The KVKs under MPKV also maintain a database of the 

demonstrations and training programs they conduct across Maharashtra. This includes details on crop varieties, 

farming practices, and technological interventions introduced to farmers. 

A.2 Digital Platforms and Applications 

MPKV also utilizes digital platforms to deliver knowledge and improve accessibility to these databases. Examples 

include: 

• MPKV Website and Online Portal: Provides access to various research outputs, agronomy guides, and 

weather information. 

• Mobile Apps: MPKV has launched mobile applications like “MPKV Krishi Mahiti”, which provide 

farmers with real-time agricultural advisories, market prices, and expert consultation services. 

B. Vasantrao Naik Marathwada Krishi Vidyapeeth (VNMKV), Parbhani 

Vasantrao Naik Marathwada Krishi Vidyapeeth (VNMKV), located in Parbhani, is another premier agricultural 

university that serves the Marathwada region, known for its research on crop science, agronomy, horticulture, 

plant protection, and agricultural engineering. The university emphasizes the use of modern digital tools to 

enhance agricultural productivity and sustainability. 

B.1 Key Databases at VNMKV 

VNMKV utilizes databases to address the region's agricultural challenges and improve research, education, and 

extension services. 

1. Crop and Soil Data: VNMKV maintains databases that store information about crop varieties suited to the 

Marathwada region’s specific climatic conditions. These databases offer detailed data on soil fertility, crop 

rotation schedules, and input recommendations to optimize yield and ensure sustainable farming practices. 

2. Pest and Disease Management Database: VNMKV provides a robust database on pest and disease 

management, which includes pest identification, biological control methods, and chemical treatments. This 

information is tailored to the Marathwada region, where specific pests and diseases affect crops like cotton, 

sorghum, and groundnut. 
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3. Irrigation Database: Considering the frequent water scarcity issues in Marathwada, VNMKV maintains a 

comprehensive irrigation management database that includes information on efficient water use, micro-irrigation 

systems, and rainwater harvesting. This database is used to guide farmers on optimal irrigation practices. 

4. Extension Services Database: VNMKV’s extension service database includes data on farmer training 

sessions, demonstrations, and technology adoption rates. This database is instrumental in planning and executing 

extension programs across rural areas of Maharashtra. 

B.2 Digital Platforms and Applications 

VNMKV has developed various digital tools to enhance the accessibility of these databases: 

• Agri-Apps: VNMKV has launched mobile applications such as “VNMKV Krushi Mahiti”, which provide 

farmers with real-time information about agricultural practices, pest alerts, weather forecasts, and more. 

• VNMKV Website: The official website offers access to research publications, advisory services, and 

online registration for agricultural events and workshops. 

• E-Learning Platforms: VNMKV offers online courses and webinars on topics like integrated pest 

management (IPM), organic farming, and climate-resilient agriculture through platforms like MOOCs. 

C. Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth (DBSKKV), Dapoli 

Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth (DBSKKV), located in Dapoli, is a leading agricultural 

university in the Konkan region of Maharashtra. The region, known for its diverse crops like coconuts, cashews, 

mangoes, and rice, faces unique agricultural challenges that DBSKKV addresses through its research and 

extension efforts. 

C.1 Key Databases at DBSKKV 

DBSKKV has developed several databases aimed at addressing the specific needs of the Konkan region’s 

agricultural landscape. 

1. Regional Crop Database: DBSKKV maintains detailed crop-specific databases focused on the Konkan 

region. These include data on regional crops such as rice, cashews, coconut, and horticultural crops. The databases 

provide information on best practices for planting, irrigation, pest control, and harvesting. 

2. Horticulture Database: Given the importance of horticulture in Konkan, DBSKKV houses a specialized 

database dedicated to the cultivation of fruits and vegetables. This 24includes crop-specific details like ideal 

growing conditions, pest management techniques, and post-harvest management practices. 

3. Pest and Disease Database: The university has a detailed database related to pest and disease outbreaks in 

the Konkan region, specifically targeting the cashew, coconut, and mango crops. It includes preventive measures, 

pest-resistant crop varieties, and integrated pest management (IPM) strategies. 
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4. Soil Health Database: DBSKKV maintains a comprehensive soil health database that includes soil testing 

results, nutrient profiles, and soil amendment recommendations. This is crucial in the Konkan region, where soil 

salinity and fertility management are key issues. 

C.2 Digital Platforms and Applications 

DBSKKV has developed several digital tools and platforms that enhance access to agricultural information and 

research outputs: 

• Konkan Krushi Mahiti Portal: This online portal provides farmers with updates on crop management 

practices, pest outbreaks, weather forecasts, and agricultural news specific to the Konkan region. 

• Mobile Apps: DBSKKV has launched mobile applications like “DBSKKV Krushi Mahiti App”, which 

offer personalized crop advice, pest management tips, and market price information. 

• Online Research Database: DBSKKV provides online access to its research database, which includes 

journals, research papers, and agricultural reports that are crucial for students and researchers. 

D: Panjabrao Deshmukh Agricultural University  university, Akola 

D.1 Key Databases at DBSKKV 

 

The key databases at Panjabrao Deshmukh Krishi Vidyapeeth (PDKV) in Akola include Krishiprabha e-theses, a 

Bibliographical database search service, an Online Public Access Catalogue (OPAC), CD-ROM Database Search 

Service, Internet Search Facility, and a Current Awareness Service (new arrivals).  

Here's a more detailed breakdown of the databases and services offered: 

Krishiprabha e-theses: This database houses electronic theses related to agricultural research.  

Bibliographical Database Search Service: This service allows users to search for bibliographic information on 

agricultural topics.  

Online Public Access Catalogue (OPAC): The OPAC provides access to the library's holdings, enabling users to 

search for books, journals, and other resources.  

CD-ROM Database Search Service: This service provides access to databases stored on CD-ROMs.  

Internet Search Facility: The library provides access to the internet for research purposes.  

Current Awareness Service (new arrivals): This service informs users about new publications and resources added 

to the library.  

KOHA: The library uses Open Source software KOHA to store bibliographic details and automate its services.  
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Cloud Computing Network: The library also utilizes cloud computing for storing and accessing bibliographic 

information. 

D.2 Digital Platforms and Applications at Panjabrao Deshmukh Agricultural University university, Akola 

Dr. Panjabrao Deshmukh Krishi Vidyapeeth (PDKV) in Akola, Maharashtra, has integrated several digital 

platforms and applications to enhance its educational, research, and administrative functions. These technological 

initiatives aim to streamline processes and improve accessibility for students, faculty, and staff. 

Academic Management System (AMS): PDKV has implemented the Academic Management System to 

automate various academic processes, aiming to enhance efficiency by reducing time and effort involved in 

manual procedures. The system generates data used for reports on the national agriculture portal, aggregating 

information from various State Agricultural Universities. Key features include:  

• Student Registration: Simplifies the enrollment process for new and returning students. 

• Course Management: Facilitates course scheduling, modifications, and tracking. 

• Examination Management: Streamlines the scheduling, conducting, and result processing of 

examinations. 

• Academic Records: Maintains comprehensive and accessible academic records for students and 

faculty. 

Online Admission and Scholarship Portals: PDKV utilizes online platforms for admissions and scholarship 

applications, ensuring transparency and efficiency in these processes. The university's official website provides 

detailed information on admission procedures for undergraduate, postgraduate, and doctoral programs, including 

eligibility criteria and application deadlines. Additionally, the Nodal Cell for Social Welfare manages online 

scholarship applications through the Maharashtra Direct Benefit Transfer (MAHA DBT) portal, coordinating with 

agricultural colleges and the Maharashtra Council of Agricultural Education and Research (MCAER).  

Digital Libraries and Repositories: The university's Central Library offers digital resources, including e-books, 

journals, and research papers, accessible to students and faculty. The library's bibliographic details are managed 

using the KOHA integrated library management system, ensuring efficient organization and access to resources. 

Additionally, PDKV maintains the Krishikosh Repository, a digital collection of agricultural research and 

publications, contributing to the global agricultural knowledge base.  

Research and Incubation Initiatives: PDKV supports research and innovation through various digital initiatives, 

including the establishment of research and incubation foundations. These platforms facilitate collaborative 

research, technology transfer, and incubation of agritech startups, promoting the application of digital technologies 

in agriculture. Collaboration with External Digital Initiatives: PDKV collaborates with external organizations 

to enhance its digital offerings. For example, the university is associated with the Software Technology Parks of 

India (STPI) Centre of Entrepreneurship, focusing on digital farming, smart crop protection techniques, predictive 

analytics for forecasting, and hydroponic vertical farming systems. These collaborations aim to integrate advanced 

digital solutions into agricultural practices, benefiting farmers and stakeholders.  

Through these digital platforms and applications, PDKV demonstrates its commitment to leveraging technology to 

advance agricultural education, research, and extension services, aligning with modern trends in digital agriculture 

and academia. 
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The Role of Databases in Enhancing Agricultural Education and Practice 

The agricultural universities of Maharashtra—MPKV, VNMKV, and DBSKKV—are leading the way in 

integrating databases and digital technologies to improve agricultural practices and enhance the educational and 

research outcomes in the state. These databases serve as powerful tools for students, researchers, and farmers, 

providing access to region-specific agricultural knowledge and research findings. 

By offering real-time data on weather patterns, soil health, pest management, crop-specific practices, and irrigation 

techniques, these universities are empowering farmers to make data-driven decisions. Furthermore, the digital 

tools developed by these universities are contributing to bridging the knowledge gap between academic research 

and practical, on-the-ground farming challenges. 

3. The Role of Databases in Agricultural Research 

Databases form the backbone of agricultural research and provide structured access to vast amounts of data that 

can be analyzed to derive insights into agricultural practices, crop management, and resource optimization. 

3.1 Agricultural Databases for Crop Management 

Maharashtra’s agricultural universities have developed a variety of specialized databases aimed at improving 

agricultural practices. These databases offer comprehensive information on crop management, pest control, and 

soil health, among other topics. For instance, Krishi Gyan Kendra, an initiative of the Maharashtra State 

Agricultural Department, offers a database containing crop-specific advisories, fertilizer recommendations, and 

pest management solutions tailored to the state’s agro-climatic zones. 

The data stored in these systems is not only useful for research purposes but also serves as a vital resource for 

farmers, enabling them to make better decisions related to crop selection, input use, and pest management. By 

analyzing this data, researchers at agricultural universities can also develop crop varieties suited to the region's 

climate, soil conditions, and water availability. 

3.2 Geographic Information Systems (GIS) and Remote Sensing 

GIS and remote sensing technologies have revolutionized the way agricultural research is conducted. 

Maharashtra’s universities use these tools to collect, analyze, and interpret spatial data about crop distribution, 

water resources, soil health, and land degradation. Remote sensing technologies, such as satellite imagery, drones, 

and sensors, provide researchers with real-time data that can be used to monitor large areas of land, ensuring more 

efficient use of resources. 

For example, VNMKV Parbhani uses GIS for precision agriculture by mapping out zones with different levels of 

soil fertility, enabling farmers to apply fertilizers and water more efficiently. These tools help optimize the use of 

natural resources and improve crop yields while minimizing environmental impact. 

3.3 Agricultural Research Networks 

Maharashtra’s agricultural universities have also adopted collaborative research networks to enhance data sharing 

and improve agricultural innovations. Platforms like the Maharashtra Agricultural Universities Research & 
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Education Network (MAUNet) facilitate the exchange of research findings, datasets, and collaborative projects 

between universities, researchers, and policymakers. This interconnected approach accelerates the pace of 

innovation and ensures that research is relevant to real-world agricultural challenges. 

4. Digital Extension Services and Their Impact on Farmers 

Digital technologies have played a crucial role in extending agricultural knowledge and services to farmers across 

Maharashtra. Through the use of mobile apps, SMS-based services, and online platforms, universities have 

bridged the gap between academic research and on-the-ground agricultural practices. 

4.1 Digitization of Extension Services 

Maharashtra’s agricultural universities have digitized their extension services to make agricultural knowledge 

more accessible to rural farmers. Krishi Vigyan Kendras (KVKs) and Agricultural Technology Management 

Agencies (ATMAs), operated by these universities, disseminate agricultural knowledge through digital means. 

Information on crop management, pest control, weather forecasts, and government schemes is now accessible via 

websites, mobile apps, and social media platforms. 

For example, the Maharashtra Krushi Mahiti Portal provides farmers with information about agricultural best 

practices, market prices, and government subsidies. These platforms also allow farmers to interact with experts, 

receive personalized advice, and make data-driven decisions. 

4.2 Mobile Applications for Real-Time Information 

Several mobile applications developed by agricultural universities and government bodies have significantly 

improved the dissemination of real-time information. The Agri App, for instance, provides farmers with weather 

updates, pest alerts, crop-specific advice, and fertilizer recommendations. SMS-based services are also widely 

used to provide updates on critical issues such as market prices, government schemes, and crop advisories. 

These mobile-based services have revolutionized communication between agricultural experts and farmers, 

ensuring that even remote areas benefit from the latest agricultural information. 

5. Challenges in the Implementation of Digital Technologies 

While digital technologies have had a profound impact on Maharashtra’s agricultural universities, their adoption 

has not been without challenges. 

5.1 Digital Divide 

A significant challenge remains the digital divide between urban and rural areas. While agricultural universities 

and extension services are increasingly digitized, many farmers in rural Maharashtra lack access to high-speed 

internet and smartphones. This limits the effectiveness of digital tools, especially in remote and underdeveloped 

regions. 
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5.2 Lack of Digital Literacy 

Another challenge is the lack of digital literacy among rural farmers. While many farmers have access to mobile 

phones, they may not have the technical skills to utilize mobile apps or digital platforms effectively. Agricultural 

universities need to address this gap by offering training programs that educate farmers on the use of technology. 

5.3 Data Security Concerns 

As agricultural databases grow in size and sophistication, data security becomes a concern. Protecting sensitive 

information related to farmers' financial details, landholdings, and research data is crucial. Universities must 

ensure robust cybersecurity measures to safeguard this data. 

6. Future Prospects and Recommendations 

To maximize the potential of digital technologies in Maharashtra’s agricultural sector, several steps can be taken: 

• Improving Digital Infrastructure: Expanding internet connectivity and providing affordable 

smartphones to rural farmers will help bridge the digital divide. 

• Training and Capacity Building: Universities should organize regular training programs for 

farmers on the use of digital platforms, mobile apps, and other technological tools. 

• Collaborative Research: Strengthening research collaborations between universities, government 

bodies, and private enterprises will foster innovation and ensure the practical application of digital 

solutions. 

• Investing in Emerging Technologies: Universities should invest in emerging technologies such as 

blockchain for supply chain transparency, AI for predictive modeling, and drones for real-time crop 

monitoring. 

7. Conclusion 

Digital information, databases, and technological tools have had a transformative impact on Maharashtra's 

agricultural universities. They have enhanced the quality of education, research, and extension services, helping to 

address pressing challenges in the sector. While there are challenges to overcome, particularly related to digital 

literacy and infrastructure, the future of agricultural education and practice in Maharashtra looks promising with 

the continued integration of digital technologies. These innovations have the potential to shape the future of 

agriculture in Maharashtra, ensuring that it remains resilient, sustainable, and productive for generations to come. 
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