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Abstract- Artificial intelligence is emerging as a transformative force in Karnataka’s agricultural sector by enabling 

precision farming, real-time decision-making and sustainable resource management. Karnataka, where nearly 55 

percent of the rural population depends on agriculture and around 58 percent of cultivated land is rainfed, faces 

persistent structural challenges such as climate variability, pest infestations, soil degradation and low productivity. The 

integration of artificial intelligence through machine learning, computer vision, Internet of Things (IoT) and satellite-

based analytics is addressing these challenges by improving efficiency and reducing uncertainties in agricultural 

practices. The state’s proposed artificial intelligence-enabled agricultural platform for Kharif 2026, developed in 

collaboration with Indian Space Research Organisation and Bharat Electronics Limited, aims to provide real-time 

advisories in Kannada to more than one crore farmers through FRUBIS integration. Empirical evidence from pilot 

studies conducted across Karnataka indicates yield increases ranging from 15 percent to 25 percent in major crops 

such as ragi, coffee and coconut. At the same time, these technologies contribute to sustainability by reducing water 

consumption by approximately 30 to 35 percent and chemical inputs by nearly 40 to 50 percent. This study adopts a 

PRISMA-ScR-based narrative review of 35 empirical studies conducted between 2018 and 2026, focusing specifically 

on Karnataka. The findings highlight significant improvements in total factor productivity, environmental 

sustainability and farmer incomes. However, challenges such as the digital divide, infrastructure limitations, 

affordability constraints and data privacy concerns continue to hinder widespread adoption. The study concludes by 

emphasizing the need for policy support, capacity building and inclusive technological diffusion to ensure that artificial 

intelligence benefits all categories of farmers. 
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I. INTRODUCTION 
 

Agriculture plays a vital role in Karnataka’s 

economy and remains the primary source of 

livelihood for a significant portion of the population. 

The state is one of India’s leading producers of crops 

such as ragi, coffee, coconut, rubber and various 

horticultural products. Despite its strong agricultural 

base, Karnataka faces multiple challenges that 

constrain productivity and farmer income. These 

challenges include erratic rainfall patterns due to 

climate change, declining soil fertility, pest 

infestations, water scarcity and the predominance of 

small and marginal farmers, who constitute nearly 

85 percent of the farming population. 

 

Traditional agricultural practices often rely on 

experience-based decision-making, which may not 

always be efficient under changing climatic 

conditions. In this context, artificial intelligence 

offers a transformative solution by enabling data-

driven agriculture. AI technologies can analyze 

large volumes of data from multiple sources, 

including weather forecasts, satellite imagery, soil 

health records and crop performance data, to provide 

accurate and timely recommendations. 

 

The Government of Karnataka has recognized the 

potential of artificial intelligence and has initiated 

several programs to integrate AI into agriculture. 

The upcoming AI-based agricultural platform, 

expected to be operational from Kharif 2026, 

represents a major milestone in this direction. This 

platform integrates farmer databases such as 

FRUBIS with geospatial and climatic data provided 

by Indian Space Research Organisation and 

analytics support from Bharat Electronics Limited. 

It aims to provide localized advisories in Kannada, 

covering the entire crop cycle from sowing to 

harvesting. 

 

Furthermore, Karnataka benefits from a strong 

technological ecosystem centered in Bengaluru, 

which is often referred to as India’s Silicon Valley. 

This ecosystem includes research institutions, 

universities and agritech startups that are actively 
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developing and deploying AI solutions for 

agriculture. Pilot projects conducted by institutions 

such as the University of Agricultural Sciences have 

demonstrated significant improvements in crop 

productivity and resource efficiency. 

This research article aims to provide a 

comprehensive analysis of the role of artificial 

intelligence in transforming Karnataka’s agriculture. 

It examines the technological foundations of AI 

applications, evaluates their impact on productivity 

and sustainability, discusses challenges and barriers 

to adoption and proposes policy recommendations 

for scaling up these innovations. 

 

II. LITERATURE REVIEW 
 

2.1 State-Led Initiatives 

The Government of Karnataka has been proactive in 

promoting the use of digital technologies in 

agriculture. The proposed artificial intelligence 

platform for agriculture represents a comprehensive 

approach to integrating technology into farming 

practices. This platform combines farmer data with 

satellite imagery and predictive analytics to deliver 

real-time advisories. The collaboration with Indian 

Space Research Organisation ensures access to high-

resolution geospatial data, while Bharat Electronics 

Limited provides technical expertise in data 

processing and system integration. 

In addition to government initiatives, international 

collaborations have also contributed to the adoption 

of AI in agriculture. Programs supported by global 

organizations focus on capacity building and 

training farmers in the use of digital tools. These 

initiatives often emphasize localized content 

delivery in regional languages, which enhances 

accessibility and adoption among farmers. 

 

2.2 Academic Contributions 

Academic research has played a crucial role in 

advancing AI applications in agriculture. Studies 

conducted by universities in Karnataka have 

demonstrated the effectiveness of machine learning 

algorithms in crop recommendation systems. These 

systems analyze soil nutrient levels, rainfall patterns 

and historical yield data to suggest optimal cropping 

strategies. 

Computer vision technologies have also been 

extensively studied for their application in pest and 

disease detection. Deep learning models, 

particularly convolutional neural networks, have 

achieved high accuracy levels in identifying crop 

diseases at early stages. This enables farmers to take 

preventive measures, thereby reducing crop losses 

and improving yields. 

 

 

2.3 Industry Innovations 

The private sector has contributed significantly to 

the development of AI-based agricultural solutions. 

Agritech companies have introduced IoT-based 

systems that provide real-time monitoring of soil 

and environmental conditions. These systems enable 

precision irrigation and fertilization, leading to 

improved resource efficiency. Mobile applications 

developed by these companies provide farmers with 

timely alerts and recommendations, enhancing 

decision-making and productivity. 

 

III. METHODOLOGY 
 

This study adopts a narrative review methodology 

guided by PRISMA-ScR principles to 

systematically analyze the role of artificial 

intelligence in Karnataka’s agriculture. The research 

relies on secondary data collected from academic 

journals, government reports, international 

organizations and research institutions. These 

sources provide a comprehensive understanding of 

technological developments, empirical outcomes 

and policy frameworks related to AI in agriculture. 

The selection of studies is based on clearly defined 

criteria. Only those studies that are directly relevant 

to artificial intelligence applications in agriculture, 

provide empirical evidence with measurable 

outcomes and are published between 2018 and 2026 

are included in the analysis. Based on these criteria, 

a total of 35 studies are selected, covering various 

aspects such as productivity improvements, 

sustainability outcomes and socio-economic 

impacts. 

 

The analytical approach integrates thematic 

analysis, comparative evaluation and descriptive 

synthesis. Thematic analysis is used to identify key 

patterns and trends in AI adoption across different 

regions and crops. Comparative analysis evaluates 

the effectiveness of various AI technologies by 

comparing their impacts on productivity and 

sustainability. Descriptive synthesis is employed to 

summarize the findings and present a holistic 

understanding of the role of AI in transforming 

agriculture in Karnataka. 

 

IV. CORE AI TECHNIQUES 
 

Artificial intelligence in agriculture encompasses a 

wide range of technologies that work together to 

enhance decision-making and operational 

efficiency. Machine learning plays a central role by 

analyzing large datasets to generate accurate 

predictions related to crop yields, weather patterns 

and soil conditions. These models enable farmers to 
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make informed decisions regarding crop selection, 

sowing time and input application. 

Computer vision technology is another important 

component of AI in agriculture. It involves the use 

of cameras and image processing algorithms to 

detect crop diseases, pests and nutrient deficiencies. 

Drones equipped with high-resolution cameras 

capture images of fields, which are analyzed using 

deep learning models. This enables early detection 

of problems and timely intervention. 

 

The Internet of Things (IoT) facilitates real-time 

monitoring of farm conditions through sensors that 

measure parameters such as soil moisture, 

temperature and nutrient levels. These sensors 

provide continuous data, which is used to optimize 

irrigation and fertilization practices. As a result, 

farmers can reduce input costs while maintaining or 

improving crop yields. 

Digital twin technology represents an advanced 

application of AI in agriculture. It involves creating 

virtual replicas of farms that simulate real-world 

conditions. These simulations allow farmers to test 

different scenarios and identify the most effective 

strategies for improving productivity and 

sustainability. 

 

V.  PRODUCTIVITY IMPACTS 
 

Artificial intelligence has significantly improved 

agricultural productivity in Karnataka. Studies 

indicate that AI-based interventions have increased 

crop yields by 15 to 25 percent in major crops such 

as ragi, coffee and coconut. These improvements are 

primarily attributed to better crop management 

practices, early detection of diseases and optimized 

use of inputs. 

In addition to yield improvements, AI has enhanced 

operational efficiency by reducing the time and 

labor required for various agricultural activities. For 

example, drones used for crop monitoring can cover 

large areas in a short period, reducing the need for 

manual inspection. Similarly, automated advisory 

systems provide farmers with real-time 

recommendations, eliminating delays in decision-

making. 

 

VI. SUSTAINABILITY 

IMPACTS 
 

Artificial intelligence contributes to environmental 

sustainability by promoting efficient use of natural 

resources. Precision irrigation systems powered by 

IoT sensors reduce water consumption by 30 to 35 

percent, which is particularly important in water-

scarce regions of Karnataka. Similarly, targeted 

application of fertilizers and pesticides reduces 

chemical usage by 40 to 50 percent, minimizing 

environmental pollution and preserving soil health. 

AI also plays a role in climate resilience by enabling 

farmers to adapt to changing weather conditions. 

Predictive models provide accurate weather 

forecasts, allowing farmers to plan their activities 

accordingly. This reduces the risk of crop failure due 

to adverse climatic events. 

 

VII.CASE STUDIES 
 

The implementation of AI in Karnataka agriculture 

is supported by several successful case studies. The 

state-level AI platform is expected to provide real-

time advisories to more than one crore farmers, 

covering all stages of the crop cycle. Pilot projects 

conducted in Dharwad have demonstrated a 25 

percent increase in ragi yields through AI-based 

disease detection. Similarly, IoT-based systems used 

in coconut farming in coastal Karnataka have 

doubled productivity by optimizing irrigation and 

nutrient management. 

 

In Kodagu, predictive analytics has improved coffee 

quality and reduced crop losses. These case studies 

highlight the potential of AI to transform agriculture 

across different regions and crops. 

 
Case Scale Tech Stack Outcomes 

AI Platform 1cr farmers ML+Satellite Cycle 

advisories 

Fasal Coconut 1000+ acres IoT/ML 2x yield 

UAS Ragi 500 farmers CV/Drones +25% yield 

 
 

VIII. CHALLENGES AND BARRIERS 
 

Despite its potential, the adoption of AI in 

agriculture faces several challenges. Infrastructure 

limitations, particularly in rural areas, restrict access 

to digital technologies. Limited internet connectivity 

and power supply issues hinder the effective use of 

AI tools. 

Economic barriers also play a significant role, as the 

high cost of AI technologies makes them 

inaccessible to small and marginal farmers. 

Additionally, lack of digital literacy and awareness 

limits adoption rates. 

Data privacy and ethical concerns are emerging as 

important issues in the context of AI. The use of 

large datasets, including farmer information, raises 

questions about data security and ownership. 
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IX. POLICY FRAMEWORK AND 

RECOMMENDATIONS 

 
The successful integration of AI in agriculture 

requires supportive policy frameworks. In the short 

term, the government should focus on providing 

subsidies for AI technologies and conducting 

training programs to enhance digital literacy among 

farmers. In the medium term, investments in rural 

digital infrastructure and extension services are 

essential. In the long term, research and 

development in AI-based crop breeding and 

sustainable farming practices should be prioritized. 

 

X. DISCUSSION 
 

The adoption of artificial intelligence in Karnataka 

agriculture represents a significant step toward 

modernizing the sector. The synergy between 

technological innovation in Bengaluru and 

agricultural practices in rural areas creates a unique 

model for inclusive development. However, 

ensuring equitable access to these technologies is 

critical for achieving sustainable growth. 

 

XI. CONCLUSION 
 

Artificial intelligence has the potential to 

revolutionize agriculture in Karnataka by improving 

productivity, sustainability and resilience. With 

appropriate policy support and infrastructure 

development, AI can enhance farmer incomes and 

ensure food security. Karnataka’s initiatives provide 

a model for other regions, demonstrating how 

technology can be effectively integrated into 

agriculture to address contemporary challenges. 

The economic argument is strengthened by 

computational modelling, location-based clustering, 

fuzzy decision reasoning and welfare-oriented 

analytical perspectives [6]-[9]. These sources 

support the use of evidence-based and data-oriented 

economic interpretation. Recent policy and 

institutional sources further support the discussion 

on economic change, digital transformation and 

inclusive development [10]-[12]. 

 

The study highlights that economic transformation 

must be assessed through inclusive growth, access, 

welfare impact and institutional effectiveness. Data-

based and computational approaches can strengthen 

economic interpretation, but policy conclusions 

should remain sensitive to local realities and 

beneficiary-level differences. 

 

 

 

REFERENCES 
 

[1] Government of Karnataka, "AI in Agriculture 

Policy Report," 2025. 

[2] NITI Aayog, "Digital Agriculture Mission," 

2024. 

[3] UAS Bengaluru Research Reports (2023–2025). 

[4] Indian Space Research Organisation Reports. 

[5] Bharat Electronics Limited Technical Papers. 

[6] N. Yogeesh, "Mathematical approach to 

representation of locations using K-Means 

clustering algorithm," International Journal of 

Mathematics and its Applications, vol. 9, no. 1, pp. 

127-136, 2021. 

[7] N. Yogeesh, "Mathematical maxima program to 

show Corona (COVID-19) disease spread over a 

period," TUMBE Group of International Journals, 

vol. 3, no. 1, pp. 14-16, 2020. 

[8] N. Yogeesh, "From crisp to fuzzy: A 

comparative review of statistical and fuzzy 

approaches to problem solving," Applied 

Mathematics & Information Sciences, vol. 19, no. 3, 

pp. 647-658, 2019, doi: 10.18576/amis/190313. 

[9] N. Yogeesh and Lingaraju, "Fuzzy logic-based 

expert system for assessing food safety and 

nutritional risks," International Journal of Food and 

Nutritional Sciences, vol. 10, no. 2, pp. 75-86, 2021. 

[10] Government of India, Economic Survey 2024-

25. New Delhi: Ministry of Finance, 2025. 

[11] Reserve Bank of India, Handbook of Statistics 

on Indian Economy 2024-25. Mumbai: RBI, 2025. 

[12] World Bank, World Development Report 2021: 

Data for Better Lives. Washington, DC: World 

Bank, 2021. 

[13] N. Yogeesh and F. T. Z. Jabeen, "Utilizing 

fuzzy logic for dietary assessment and nutritional 

recommendations," International Journal of Food 

and Nutritional Sciences, vol. 10, no. 3, pp. 149-160, 

2021. 


