Journal of Horticulture

OPEN a ACCESS Freely available online

Perspective

The Environmental Benefits of Photovoltaic Applications in Horticulture

Andrea Megersa’

Department of Horticulture, University of Wisconsin, Madison, USA

ABOUT THE STUDY

The integration of Photovoltaic (PV) technology
horticultural crop cultivation has gained considerable attention

into

in recent years. This innovative approach marries sustainable
energy generation with agricultural productivity, offering
numerous benefits ranging from increased crop yields to reduced
environmental impact. As the world grapples with the challenges
of food security and climate change, the adoption of PV
applications in horticulture emerges as a promising solution.

Photovoltaic technology, commonly referred to as solar power, is
a renewable energy source that converts sunlight into electricity
using semiconductor materials. The most widely used
photovoltaic cells are made of silicon, which absorbs photons
from sunlight, generating an electric current through the
photovoltaic effect. Solar panels consist of multiple PV cells
connected in series or parallel to form an array, which can be
installed on various surfaces, including rooftops, open fields,
and greenhouses. PV technology has evolved significantly over
the years, becoming more efficient and costeffective, thus
opening up new possibilities for its integration into agriculture,
particularly horticulture.

One of the primary applications of photovoltaic technology in
horticultural crop production is solarpowered irrigation.
Traditional irrigation systems are often energy-intensive and
reliant on fossil fuels, contributing to both economic and
environmental Solar-powered irrigation systems
address these challenges by providing a sustainable energy source
for water pumping and distribution. PV panels can be installed

near water sources or on elevated structures to power water

concerns.

pumps, ensuring a consistent and efficient water supply for
horticultural crops.

Greenhouse cultivation is a vital component of modern
horticulture, as it allows growers to control
environmental factors such as temperature, humidity, and light.

various

Integrating PV panels on the roofs or walls of greenhouses
presents a unique opportunity to harness solar energy while
simultaneously providing shade and temperature regulation.
This approach optimizes land use by combining energy
generation with crop cultivation, making it particularly attractive

in areas with limited available space. In many regions with
limited access to the electrical grid, horticultural farmers face
challenges in powering essential equipment and facilities.
Photovoltaic systems can be deployed off-grid to provide
electricity for lighting, refrigeration, and other energy-intensive
tasks. This not only enhances the quality and longevity of
horticultural produce but also improves the overall livelihoods of
farmers by reducing their reliance on expensive and unreliable
fossil fuels.

The adoption of PV technology can enable the implementation
of energy-efficient practices in horticultural crop production.
Solar-powered sensors and automation systems can monitor and
regulate  environmental conditions within  greenhouses,
optimizing resource use. These systems can control lighting,
heating, and ventilation, ensuring that crops receive the ideal
conditions for growth. By minimizing energy waste, growers can
improve crop yields and resource utilization. PV technology
provides a clean and sustainable energy source, reducing
greenhouse gas emissions and environmental impact. Unlike
fossil fuels, solar energy does not produce harmful pollutants or
contribute to climate change. This aligns with global efforts to
mitigate the effects of climate change while promoting
sustainable agriculture. By harnessing solar power, horticultural
growers can achieve a degree of energy independence. They are
no longer reliant on external energy suppliers or subject to
fluctuating energy prices. This stability can significantly benefit
the financial viability of horticultural operations.

PV panels require regular maintenance to ensure optimal
performance. Dust, dirt, and debris can accumulate on the
panels, reducing their efficiency. Proper maintenance includes
cleaning, monitoring, and occasional replacements. For off-grid
applications, efficient energy storage solutions are essential to
ensure a consistent power supply during cloudy days or at night.
Batteries can be expensive and may require periodic replacement.
The effectiveness of PV systems depends on the geographical
location and the amount of sunlight received. Regions with
limited sunlight may not achieve the expected energy production.
Not all horticultural crops are suitable for greenhouse
cultivation. Growers must carefully select crops that thrive in
controlled environments. Regulatory and zoning considerations
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can impact the installation and operation of PV systems. can have environmental consequences. However, advancements
Compliance with local laws and obtaining necessary permits in panel recycling and sustainable manufacturing are addressing
is essential. The production and disposal of PV panels these concerns.
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