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Agriculture

INTRODUCTION

Agriculture is essential to the Indian economy. It provides
livelihoods for a significant portion of the population and
contributes greatly to national income. Traditionally, Indian
agriculture has depended on small landholdings, monsoon
rainfall, and labor-intensive methods. While these practices
have supported rural communities for generations, they often
lead to low productivity and make farmers vulnerable to
climate changes.

Recently, rapid technological advancements have
shifted agricultural practices. These changes allow farmers to
increase productivity, optimize resource use, and minimize
risks. Embracing modern technologies is necessary to tackle
issues like climate change, soil degradation, water scarcity,
and rising food demand. Consequently, Indian agriculture is
moving toward a more efficient, sustainable, and technology-
focused model.

2. Evolution of Technology in Indian Agriculture

The evolution of Indian agriculture can be understood through
different technological phases.

2.1 Traditional Phase

During the traditional phase, agriculture relied mainly on local
knowledge, basic tools, and manual labor. Farmers depended
on monsoon rainfall for irrigation, and productivity was
generally low due to limited access to better inputs and
technologies.

2.2 Green Revolution Era

The Green Revolution was a turning point for Indian
agriculture. It introduced high-yielding varieties (HYVs) of
crops, especially wheat and rice. Expanding irrigation
facilities, increased use of chemical fertilizers and pesticides,
and the adoption of tools like tractors and threshers greatly
improved agricultural productivity and secured food supplies.
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2.3 Post-Green Revolution Phase

In the post-Green Revolution period, the focus
shifted toward sustainability and resource
conservation. Practices like integrated nutrient
management (INM) and integrated pest
management (IPM) were advocated to reduce
environmental damage and enhance soil health.
2.4 Digital and Smart Agriculture Era

The current phase features the use of digital
technologies like ICT, artificial intelligence,
Internet of Things, and automation. These
technologies allow for precision farming, real-
time monitoring, and data-driven decision-
making, leading to better efficiency and
sustainability.

3. Key Technologies Transforming Indian
Agriculture

3.1 Precision Farming

Precision agriculture uses advanced tools and
data analysis to optimize agricultural inputs.
Technologies like GPS-based field mapping,
variable rate application of fertilizers, and
sensor-based irrigation systems allow for
targeted crop management. This method lowers
input costs, boosts efficiency, and enhances crop
yields.

3.2 Internet of Things (IoT)

The Internet of Things is vital in modern
agriculture, facilitating real-time monitoring of
field conditions. Devices such as soil moisture
sensors, weather stations, and automated
irrigation systems gather continuous data. This
information helps farmers make informed
decisions and optimize resource use.

3.3 Artificial Intelligence (Al) and Machine
Learning

Acrtificial Intelligence and machine learning are
changing how agricultural decisions are made.
These technologies assist with crop disease
detection using image recognition, yield
predictions, and personalized guidance. In India,
Al-driven mobile apps and chatbots are
increasingly used to offer timely advice on crop
management practices.

3.4 Drones and Remote Sensing

Drones and remote sensing technologies are
commonly used for monitoring crops, surveying
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land, and precisely applying inputs. These tools
provide detailed images and data that help
identify crop stress, nutrient shortages, and pest
problems. Their use cuts down on labor needs,
saves time, and improves accuracy.

3.5 Farm Mechanization

Farm mechanization has greatly boosted
agricultural efficiency by reducing the need for
manual labor. Using tractors, harvesters, seed
drills, and other machinery increases productivity
and shortens operational time. Custom hiring
centers have made mechanization more
accessible for small and marginal farmers.

3.6 Biotechnology

Biotechnology has led to developing better crop
varieties with higher yield potential, pest and
disease  resistance, and  tolerance to
environmental stresses. Techniques like tissue
culture produce high-quality planting material,
especially for horticultural crops.

3.7 Protected Cultivation Technologies
Protected cultivation involves growing crops in
controlled environments using structures like
polyhouses, greenhouses, and shade nets.
Technologies like drip irrigation and fertigation
ensure efficient water and nutrient use, allowing
for year-round production of high-value crops.
3.8 Digital Platforms and E-Agriculture
Digital platforms have transformed agricultural
marketing and information sharing. Initiatives
like the National Agriculture Market (e-NAM)
help farmers secure better prices by connecting
them with buyers nationwide. Mobile apps
provide instant information on weather, market
prices, and crop management practices.

3.9 Irrigation Technologies

Advanced irrigation methods like drip and
sprinkler  systems have improved water
efficiency and lowered waste. Solar-powered
irrigation systems are becoming popular,
especially in remote areas, as they lessen reliance
on traditional energy sources.

4. Impact of Technology on
Agriculture

Modern technologies have significantly impacted
Indian agriculture. They have raised productivity,

Indian

88



Current
Agriculture
Trends:

Available online at

ISSN (E): 2583 — 1933

Newslter http://currentagriculturetrends.vitalbiotech.org

enabling farmers to achieve higher yields
through better inputs and management practices.
Resource efficiency has improved, as farmers use
water, fertilizers, and pesticides more optimally.
Technology has also boosted climate resilience
by providing early warning systems and
supporting the adoption of climate-smart farming
methods. Digital platforms have made market
access easier, allowing farmers to connect
directly with buyers and lessen dependence on
middlemen.

Advancements in storage, transportation, and
processing also contribute to reducing post-
harvest losses, thereby improving overall
agricultural efficiency.
5. Government
Technology

The Government of India has launched several
programs to encourage the adoption of
agricultural technologies. The Digital India
Initiative aims to improve digital infrastructure
and connectivity in rural regions.

The Pradhan Mantri Krishi Sinchai
Yojana (PMKSY) promotes effective irrigation
practices, while the Soil Health Card Scheme
gives farmers information on soil nutrient status
to help them optimize fertilizer use. The e-NAM

Initiatives  Promoting

platform ensures transparent and efficient
agricultural marketing.
Other efforts, like the National Mission on

Sustainable Agriculture (NMSA) and the Sub-
Mission  on  Agricultural  Mechanization
(SMAM), aim to promote sustainable practices
and mechanization for farmers.

6. Challenges in Adoption of Technology
Despite the advantages of technology, several
challenges hinder its widespread adoption. Small
and fragmented landholdings restrict the
scalability of advanced technologies. The high
cost of modern equipment makes it hard for
many farmers to access them.

Limited technical knowledge and
training also restrict adoption, while inadequate
rural infrastructure and poor internet connectivity
create additional challenges. Access to credit and
financial resources remains a major hurdle for
small and marginal farmers.
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7. Opportunities and Future Prospects

The future of Indian agriculture is closely tied to
technological innovation. The rapid rise of agri-
tech startups is fostering progress in areas like
supply chain management, financial services, and
farm advice.

Integrating smart farming technologies,
including Al, IoT, and robotics, will allow for
automated  decision-making and improved
efficiency. Sustainable farming practices will
gain from precise input management and reduced
environmental impact.

Digital  inclusion through  mobile
advisory services will ensure that even isolated
farmers can access information and services.
Better quality and traceability of agricultural
products will enhance export potential and global
competitiveness.

8. Way Forward

To fully benefit from technology in agriculture, it
is essential to strengthen digital infrastructure in
rural areas and ensure dependable internet
connectivity. Encouraging affordable and
scalable technologies will make them accessible
for small and marginal farmers.

Capacity building and training programs
are critical to boosting farmers’ technical
knowledge and skills. Public-private partnerships
can help develop and share innovative solutions.

Expanding custom hiring centers will enhance
access to farm machinery, and supporting agri-
startups  will  encourage innovation and
entrepreneurship in the sector. Strengthening
institutional support systems will further promote
tech adoption.

CONCLUSION
Technology is a vital force driving change in
Indian agriculture. It enables a shift from
traditional, labor-intensive methods to a modern,
efficient, and sustainable system. Technology
plays a key role in improving productivity,

resource efficiency, climate resilience, and
market access.
However, successful technology

adoption depends on factors like affordability,
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accessibility, and awareness among farmers. A
balanced approach  combining traditional
knowledge with modern innovations will be
crucial for achieving inclusive growth and long-
term sustainability in Indian agriculture.
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