BioThink, Vol -1, Issue -2

e- ISSN: 3048-7943

Solar-Powered Irrigation Systems in India: Empowering farmers

VINITA RAJPUT, SUNIL KUMAR, HARDEEP KALKAL

District Extension Specialist, Krishi Vigyan Kendra, Sirsa
CCS Haryana Agricultural University, Hisar (Haryana)

Email: vinitarajput360@gmail.com

India is an agrarian country where agriculture
plays a crucial role in the economy, and is not
only the primary source of food production but
also the livelihood for millions of farmers.
Irrigation systems are of particular importance
in agriculture as they improve crop
productivity and quality. However, traditional
irrigation systems consume a significant
amount of electricity, causing economic and
environmental challenges for farmers. As a
solution to these issues, solar-powered
irrigation systems have emerged as a highly
effective and environmentally  friendly
alternative. In India, solar-powered irrigation
systems are revolutionizing the agricultural
sector. The significance of solar-powered
irrigation systems in India can be understood
through the following points:

In many rural areas of India, electricity
shortages are a major problem. Many farmers
cannot irrigate their fields due to irregular or
no electricity supply. Solar-powered irrigation
systems generate energy directly from sunlight
without relying on external energy sources,
which is particularly important for rural areas.
This frees farmers from electricity cuts or the
need to use expensive diesel pumps.

Traditional pump systems, powered by
electricity or diesel, are not only costly but
also contribute to pollution. With India facing
serious climate change and pollution issues,
solar-powered irrigation  systems  are
environmentally friendly as they produce zero
carbon emissions. These systems are based on
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renewable energy sources, helping combat
climate change.

Using traditional electric or diesel pumps for
irrigation is expensive for Indian farmers. The
cost of electricity and rising diesel prices put
financial pressure on farmers. Once installed,
the operation of solar-powered irrigation
systems is almost free, as sunlight is freely
available. Despite the initial cost, these
systems prove to be highly economical in the
long run.

Regular and timely irrigation is essential for
any crop’s success. With solar-powered
irrigation systems, farmers can irrigate their
crops on time without relying on electricity
availability, leading to increased crop
productivity and higher farmer incomes. This
system alleviates concerns about power cuts or
adverse weather conditions for irrigation.

The Indian government has launched several
schemes to encourage farmers to adopt solar-
powered irrigation systems, such as the
Pradhan Mantri Kisan Urja Suraksha evam
Utthan Mahabhiyan (PM-KUSUM). Under
this scheme, farmers receive subsidies for
solar pump systems. Such government
assistance makes these systems affordable for
small and medium farmers. Additionally, the
government had set a target to achieve 100
gigawatts of solar power by 2022, with solar
irrigation  systems being a significant
component.
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Electricity supply in rural India is often
irregular. Solar-powered irrigation systems
reduce farmers’ dependence on the grid,
providing them with energy independence and
timely irrigation capabilities. These systems
can fully operate in areas without electricity
access.

Using advanced technologies such as drip
irrigation and sprinkler systems with solar-
powered irrigation systems saves water. Water
scarcity is a serious issue in India, and these
technologies help conserve water resources,
maximizing the use of both water and energy.

Solar-powered irrigation  systems  make
farmers self-reliant by allowing them to meet
their energy needs independently, avoiding
energy prices and electricity irregularities.
These systems offer a sustainable and long-
term solution, helping farmers overcome
weather and power issues.

The use of solar-powered irrigation systems is
not limited to irrigation alone. They can also
be used for other agricultural processes like
water harvesting, animal husbandry, and rural
water supply, providing continuous energy for
related agricultural activities.

This technology contributes not only to
agriculture but also to local economic
development in rural India. It increases crop
production and generates new employment
opportunities  through  the installation,
maintenance, and servicing of solar panels.
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Solar-powered irrigation systems use solar
panels to harness sunlight and generate
electricity for pumping water. The main
components of these systems include solar
panels, DC/AC pumps, water storage tanks,
and borewells. The electricity generated by
solar energy operates the water pump, drawing
water from borewells to the fields.

The Indian government has initiated several
schemes to encourage farmers to adopt solar-
powered irrigation systems, such as PM-
KUSUM. Under this scheme, farmers receive
subsidies for solar pump sets, reducing their
dependence on electricity and making them
self-reliant in the energy sector. Success
stories from various parts of India, such as
Rajasthan, Gujarat, Maharashtra, and Tamil
Nadu, show that farmers have increased their
productivity by adopting this system. These
regions, with higher sunlight availability, have
found this technology highly successful.

There are three main types of solar-powered
irrigation systems based on their pumping
system and functionality:

1. Solar DC Pump System: This system
uses DC (direct current) electricity
generated directly from solar panels to
pump water. It does not require an inverter
between the DC pump and solar panels.
This simple and low-cost system requires
minimal maintenance.

2. Solar AC Pump System: This system
converts DC electricity from solar panels
to AC (alternating current) electricity
using an inverter, which then powers the
pump. AC pump systems are generally
more powerful and used for large-scale
water pumping.
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3. Hybrid Solar Pump System: This system
can use both solar energy and traditional
electricity (grid or diesel generator). It is
useful when solar energy is insufficient,
such as during cloudy days or at night.
This system uses electricity from the grid
or backup source to ensure continuous
irrigation.

o Reduces dependence on fossil fuels
and electricity, minimizing negative
environmental impacts.

o Significantly reduces electricity bills
and fuel costs once solar panels are
installed. These systems can operate
for a long time without major repairs,
providing economic  benefits to
farmers.

e Solar energy is a renewable source,
always available, ensuring continuous
irrigation without power cuts or
emergencies.

e Maintenance of solar panels and pump
systems is minimal compared to
traditional systems, making them a
convenient option for farmers.

e Farmers are not dependent on the
government grid for electricity,
generating their power as needed.

Despite the many benefits of solar-powered
irrigation systems, there are some challenges:

e The initial cost of installing solar
energy systems can be high.
Government  subsidies and loan
schemes can mitigate this challenge.

e Farmers in rural areas may lack
knowledge of the proper operation and
maintenance of solar energy systems.
Training programs for farmers are
necessary.
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e In some parts of India, low sunlight
availability can affect the system’s
capacity. Hybrid systems with battery
backup or grid connections can be a
solution.

The adoption of solar-powered irrigation
systems in India represents a significant step
toward sustainable agricultural practices.
These systems address the critical issues of
energy shortages, high costs associated with
traditional irrigation methods, and
environmental  pollution. By leveraging
renewable solar energy, farmers can achieve
greater self-reliance, reduce their operational
costs, and mitigate the impacts of climate
change. Government initiatives and subsidies
have played a crucial role in promoting these
systems, making them accessible to small and
medium-scale farmers. Solar-powered
irrigation  systems not only enhance
agricultural productivity but also contribute to
the economic development of rural areas by
creating job opportunities and reducing
dependence on fossil fuels and grid electricity.
The integration of advanced technologies, such
as drip and sprinkler irrigation, further
optimizes water usage, addressing water
scarcity issues prevalent in many regions of
India.

However, to fully realize the potential of solar-
powered irrigation, challenges such as high
initial costs, lack of technical knowledge
among farmers, and variable sunlight
availability must be addressed. Continued
government support, financial incentives, and
farmer training programs are essential to
overcoming these barriers. In conclusion,
solar-powered irrigation systems offer a
promising and sustainable solution for India’s
agricultural sector, aligning with national goals
of energy independence and environmental
conservation. By embracing this technology,
India can ensure a more resilient and
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prosperous future for its farmers and the
agricultural industry as a whole.
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