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he adoption of agricultural technology has significantly enhanced the capacity of the 

sector to meet increasing food demands driven by population growth. Modern agriculture 

now incorporates advanced tools such as improved seeds, fertilizers, pesticides, mechanized 

equipment, and irrigation systems, which collectively improve efficiency and productivity 

compared to traditional methods (Amadi & Okagwa, 2020). 

 However, the benefits of these technologies are not fully realized in many developing 

regions due to limited awareness and adoption. Effective transfer of agricultural technology is 

crucial, with methods including demonstrations, extension visits, media outreach, and peer 

learning. The farmer-to-farmer approach, where trained lead farmers disseminate knowledge 

to peers, has proven both impactful and cost-effective (Meena et al., 2021). Similarly, 

household-level extension fosters deeper engagement but is often restricted by cost and 

logistical challenges (Azumah et al., 2018). 

 Mass media- especially radio - plays a vital role in raising awareness due to its 

accessibility in rural areas, although it may be less effective in supporting hands-on adoption 

(Abebe, 2021). Research highlights that factors such as farmer education, landholding size, 

credit access, and membership in farmer organizations influence the uptake of agricultural 

innovations (Ruzzante et al., 2021). 

 To bridge the gap between innovation and practice, extension strategies must be 

inclusive, locally tailored, and backed by institutional support. Scaling up such efforts is 

essential to improve farm productivity, ensure food security, and reduce rural poverty. 

Modern Technology: A Key to Sustainable Indian Agriculture 
India’s agriculture is constrained by small landholdings, low soil productivity, monsoon 

dependency, and reduced labour availability. To overcome these, the adoption of modern 

technologies such as precision farming, remote sensing, GIS-GPS tools, and protective 

cultivation is essential. Advanced machinery like laser land levellers, precision seeders and 

harvesters enhance efficiency, conserve resources, and boost productivity (Nnodim and Raji, 

2023). In rainfed regions like Maharashtra, where over 80% of farming depends on rainfall, 

technologies promoting water-use efficiency, resilient crop varieties, micro-fertigation, and 

off-season vegetable production are crucial. Extension systems must shift focus from mere 

input delivery to promoting resource-smart practices, mechanization, and post-harvest value 

addition. Embracing these innovations can ensure higher yields, better income, and 

sustainable growth in Indian agriculture. 

Hi-Tech Farming: Transforming Agriculture Through Innovation 
Hi-tech farming integrates advanced science and technology to boost farm productivity and 

income sustainably. It covers the entire agricultural value chain- from producing quality 

planting materials like tissue culture and seeds, to scientific cultivation methods such as 

precision farming, hydroponics, and protected cultivation. Technologies like IoT, robotics, 

drones, GIS-GPS, and pest surveillance further enhance farm operations (Hamasalih and 
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Layeeq, 2023). Post-harvest processes are also modernized through mechanized harvesting, 

grading, packaging, and efficient transport, ensuring better quality and market value. 

Precision Farming: A Technology-Integrated Approach 

Precision farming refers to the use of advanced technologies to manage agricultural practices 

with high accuracy. It involves the integration of tools such as satellite navigation, remote 

sensing, and GIS to guide operations like sowing and harvesting. Rather than a single 

method, it is a system combining multiple technologies- including modern crop varieties and 

transgenic traits from commercial seed companies. Under both open-field and protected 

conditions, precision farming employs techniques like variable rate application, mechanized 

harvesting, and advanced post-harvest management to enhance productivity and profitability. 

Drone Technology in Smart Agriculture 
The Indian Council of Agricultural Research (ICAR), through IARI, is developing an 

indigenous drone-based crop and soil health monitoring system using Hyperspectral Remote 

Sensing (HRS) under the “SENSAGRI” project. This initiative, involving six partner 

institutes and supported by ITRA, DEITY, and ICAR, aims to integrate UAV technology 

with satellite systems for large-scale agricultural applications. Drones offer real-time data 

collection for land assessment, crop monitoring, pest and disease surveillance, damage 

estimation, and crop insurance support. Their use is particularly promising in crops like 

cotton and horticultural species for precision cultivation and disease management. 

Hydroponics for Fodder and Vegetable Production 
Fodder is vital for the dairy sector, with over 186 lakh farm animals requiring approximately 

469 lakh metric tons annually. Declining kharif jowar cultivation and erratic weather have 

reduced fodder availability, highlighting the need for sustainable alternatives and buffer 

stock. ICAR- Goa has developed hydroponic fodder production technology that yields one 

metric ton of green fodder daily from just 250 sq. ft. within 10 days, using minimal water due 

to protected, vertical cultivation. This system is especially beneficial during drought and in 

water-scarce areas. Hydroponics also holds great potential for off-season vegetable 

cultivation, offering income opportunities and efficient use of limited resources, particularly 

in dryland regions. 

Internet of Things (IoT) in Agriculture 
The Internet of Things (IoT) refers to interconnected devices equipped with sensors and 

software that collect and exchange data to enhance operational efficiency. In agriculture, IoT 

enables real-time monitoring and automation, improving productivity and resource use 

(Dwivedi et al., 2023). Key applications include precision farming- monitoring soil moisture, 

pests, and land conditions; water level tracking in rivers and reservoirs for disaster 

preparedness; grain storage temperature alerts; and automated pest spraying. IoT is also 

valuable for managing irrigation pumps, polyhouse operations, livestock health, and 

aquaculture systems. These technologies support data-driven decisions, resource 

optimization, and increased farm profitability. 

Strategies to Promote Hi-Tech Agriculture 
To enhance farm income, especially for small and marginal farmers, targeted promotion of 

hi-tech agriculture is essential. The strategy involves a compact, crop- and region-specific 

development model with integrated support for inputs, technology, infrastructure, and 

marketing (Siku et al., 2022). 

Key strategies include: 

 Replication of successful models 

 Crop/activity-specific location mapping 

 Group-based development via FPOs, SHGs, and JLGs 

 Infrastructure assessment for post-harvest and logistics 

 Preparation of credit-linked sectoral development plans 
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 Investment in post-harvest, storage, and marketing through PPPs 

 ICT-enabled access to markets, technology, and finance 

 Contract farming tie-ups with industry under fair, transparent agreements covering 

standards, finance, dispute resolution, and risk mitigation. 

Conclusion  
The successful transfer of hi-tech agricultural technologies is essential for modernizing 

Indian agriculture and improving farmers' livelihoods. From precision farming and protected 

cultivation to advanced post-harvest systems, these innovations have the potential to 

significantly boost productivity and income. However, technology alone is not enough- its 

effective adoption depends on timely dissemination, farmer-friendly training, and strong 

extension support. Strengthening agricultural extension systems, engaging skilled personnel, 

and using ICT tools can ensure that the benefits of innovation reach even the smallest and 

most remote farms. Empowering farmers with the right technologies at the right time is the 

key to building a resilient, profitable, and sustainable agricultural future. 
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