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General Studies-3; Topic: e-technology in the aid of farmers. 
 

Role of Technology to Boost Indian Agriculture  
 
Introduction  

• Agriculture and allied sectors are central to the Indian economy.  

• India is promoting technology-enabled sustainable farming, including natural, regenerative and 
organic systems. 

 
India’s Food Security  

• Though India has achieved food security, the demand for coarse cereals, pulses, oilseeds and 
vegetables is not fully met.  

• They are not affordable for a large part of the population, leading to under/malnourished 
population. 

 
Indian seed industry 

• Indian seed industry was built on a strong foundation in the 1960s with the establishment of the 
National Seeds Corporation. 

• Milestones towards the era of a technology-driven seed sector 
o introduction of the Protection of Plant Varieties & Farmers Rights Act, 2001 
o release of Bt cotton hybrids for commercial cultivation in 2002. 

• The focus of the seed industry should be to promote varieties to combat the threats posed by 
climate change. 

• The advancements made in seed technology can maximise the availability and quality of seeds. 

• Applied seed technologies would ensure good performance even under less favourable, 
unpredictable, and harsh environments.  

• R&D efforts of the public and private sectors must complement each other in developing 
environment-friendly, better-performing seeds at affordable costs. 
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India’s millet production 

• Millets are recognised as well-suited for sustainable agriculture.  

• India is the global leader in millet production.  
 
Technologies includes 

• Genetic manipulation in variety development, subject to regulatory compliances. 

• Seed treatments with biologicals. 

• Bio-stimulants and nutrients for higher germination and faster seedling establishment. 

• Incorporation of AI responsive sensors/substances in seed to help modulate plant responses to 
external stimuli. 

• Incorporation of pesticidal formulations through film coating on seed. 

• Most of these technologies are in commercial use globally, and some have been introduced in India. 
 

Concerns / Challenges 

• Depleting natural resources. 

• extreme weather conditions and natural disasters because of climate change. 

• India agriculture dominated by smallholder farmers. 

• India’s performance in achieving the SDGs linked to agriculture, are yet to reach desired levels. 

• The costs of inputs such as seeds, fertilisers, and pesticides, besides land, labour and water, are the 
major determinants of profitability in agriculture.  
 

Way Forward 

• Increasing profitability in agriculture and its share of export in the world market. 

• India needs to  
o close the gap between potential and achievable productivity in most grain crops and 

vegetables,  
o reduce the cost of production,  
o promote cultivation and consumption of nutritionally-rich crops like millets, and  
o focus on the quality of the agricultural produce.  

• Focus must be on ensuring the availability of quality seeds and maximising the performance value of 
every seed. 

• To meet the targets for food and nutrition security, effectively utilise every available technology 
including traditional knowledge in agriculture. 

• A robust regulatory mechanism covering quality seedlings and planting materials is needed. 
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