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Introduction 

As Maine’s solar industry continues to 
grow, landowners are increasingly 
considering incorporating solar panels 

into their farmland as an additional source of 
income (Maine Department of Agriculture, 
Conservation and Forestry, n.d.). One pathway to 
incorporate solar arrays into productive farmland 
is dual-use solar. Dual-use solar, or agrivoltaics, 

has been shown to be successful on grazing land 
and is being explored in several commercial 
cranberry operations in Massachusetts (Ghosh, 
2023; Sandler et al., 2019). Installing solar panels 
above crops could potentially increase field 
profitability by generating income in addition to 
crop sales over the same footprint. In addition, as 
annual temperatures continue to rise and drought 
events become more frequent and severe, the 
shade under solar panels may protect plants from 
extreme heat. 

University of Maine Research 
Conclusions as of 2025 

Overall, our research has led us to the following 
major conclusions. Details on how the research 
was conducted are described in subsequent sections. 

Wild blueberry plants recovered well from all •
     solar installation treatments.  

When considering a solar array, decide if it the •
     main goal is to produce food or energy. 

Wild blueberry is not currently a profitable •
     crop to manage in a dual-use system due to 
     the amount of shading that occurs under a 
     typical solar array. If you insist on managing 
     the crop underneath solar panels, plan to 
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Research solar array installed above a wild blueberry field in 
Rockport, Maine.



     manage the crop underneath differently 
     accounting for changes in weed and disease 
     pressure and changes in harvesting logistics. 

Wild blueberry plants that were shaded by 30-
70% shade showed a trend towards lower yield. 
Shaded plants had significantly larger leaf size. 

Our Experience with Solar 
Development 

The UMaine Cooperative Extension team has 
only worked on one site that was developed into 
solar. During this experience, we worked with 
BlueWave Solar who identified the land and 
designed the project. Then, we worked with CS 
Energy, a construction company, who installed 
the array while communicating with BlueWave. 
Finally, once installation was complete and the 
array was connected to the grid, we worked with 
Navisun, who is the final owner of this array. We 
worked with all three companies over the course 
of one year. The UMaine Extension team, the land 
manager/farmer, and landowner all worked with 
the same three companies. 

Challenges of Dual-use Solar 

Determine your Primary Goal 

Carefully consider if your primary goal is to 
produce energy or crops. Wild blueberry crop 
management was extremely challenging due to 
physical obstruction by the arrays, and plants 
produced larger leaves and fewer berries when 
exposed to shade. If your primary goal is energy 
production, consider installing solar arrays on 
land that is less productive and/or on soils that 
are not of agricultural importance, according to 
the USGS Web Soil Survey (n.d.).  

Choose the Right Spacing 

It is important to consider the spacing between 
solar panel rows when installing solar over an 
agricultural crop if dual use is the goal. Growing 
plants under solar panels may shade them 
excessively and reduce the crop’s ability to 
photosynthesize, reducing yield and growth as a 

result. Wild blueberry and cranberry are both 
“full sun” plants that require a minimum of 6 to 8 
hours of direct sunlight per day to achieve 
maximum yields (Hall, 1955; University of Maine 
Cooperative Extension, 2016). Traditional solar 
arrays built for maximum energy production are 
installed with approximately 8 feet between solar 
panel rows and are low to the ground. In 
Rockport, the lower edge of panels was about 4 
feet off the ground and on the higher side panels 
were about 8 feet off the ground. In 
Massachusetts, some cranberry producers have 
designed and built arrays that are 25 feet between 
panel rows and are 8 feet off the ground. Wider 
spacings make crop management activities, such 
as weeding, spraying, fertilizing, and harvesting 
possible. Working with solar developers to design 
an array that works for your farm is critical and 
possible. Make sure your existing equipment can 
fit between solar panel rows. Maintain frequent 
and consistent communication with the 
construction company when undergoing the 
installation of a dual-use solar array to ensure 
appropriate panel arrangement. 

Ensure you have Three Phase Power 

Three phase power is required for the installation 
of solar arrays. However, much of Maine’s energy 
grid is outdated and much of rural Maine lacks 
access to three phase power as a result. Ensure 
you have three phase power access before having 
any solar development conversations. 

Understand Regulations Specific to Maine 

As the New England solar industry continues to 
grow and evolve, it is critical to understand 
regulations and restrictions may differ from state 
to state. University of Maine Cooperative 
Extension organized an agrivoltaics knowledge 
sharing meeting on November 14, 2023, between 
Government agencies and solar developers in 
Maine and Massachusetts to categorize the 
challenges and key differences of solar array 
installation between these states. For example, 
Massachusetts landowners must use a shading 
analysis tool developed collaboratively by the 
Solar Massachusetts Renewable Target Program 

extension.umaine.edu



extension.umaine.edu

(SMART), the Massachusetts Department of For 
example, Massachusetts landowners must use a 
shading analysis tool developed collaboratively 
by the Solar Massachusetts Renewable Target 
Program (SMART), the Massachusetts 
Department of Energy and Resources (DOER) to 
validate that the maximum reduction in sunlight 
resulting from a proposed array does not exceed 
50% during the growing season. While validating 
shade percentage is currently not a requirement 
for Maine solar panel installation, this may 
change in the future and those interested in solar 
development should work with the State of 
Maine Department of Agriculture, Conservation, 
and Forestry (DACF) to ensure compliance. 

Maine law on the installation of solar arrays is 
continually evolving to balance increased interest 
in developing prime agricultural land with 
mitigation of potential environmental and 
economic risks associated with installation. LD 
1881, passed by the Maine legislature in May of 
2023, issued a directive for the DACF and the 
Maine Environmental Protection Agency to 
develop definitions on what constitutes prime 
agricultural land, the commensurate fees 
associated with solar development on prime 
agricultural land, and guidelines on how to 
waive or reduce these fees by placing a separate 
portion of land into conservation easements 
(Maine Legislature, 2023). This legislation is still 
under development as of February 2025 but is 
projected to be reviewed this year (Cough, 2025). 
Those interested in solar development should 
work with their municipal accessor when 
considering solar arrays to determine the 
potential tax consequences relative to placement. 
For questions or additional considerations when 
considering installing a solar array, contact the 
DACF and refer to the DACF publication 
Technical Guidance for Utility-Scale Solar 
Installation and Development on Agricultural, 
Forested, and Natural Lands. 

Description of UMaine Research 
Conducted 

The Calderwood lab began a research project in 
2021 to 1) understand the impact of installing a 

solar array on wild blueberry land and 2) collect 
baseline data on wild blueberry productivity 
under solar panels (Calderwood, Scallon, & 
Tooley, 2023). This array was in Rockport, Maine, 
and the solar panel row spacing was industry 
standard at the time of installation, with 8 feet 
between rows and 4-8 feet between the ground 
and panels. Based on the results of this work, an 
additional study was conducted in 2024 to 
quantify the effects of shade on wild blueberry 
yield, phenology, and morphology (Calderwood 
& Parks, 2024). 

Installation 

Monofacial (one-sided) and bifacial (two-sided) 
panels were installed in one of three ways: 

Standard 

Solar arrays were installed according to standard 
industry practice with no special consideration 
for the wild blueberry plants growing 
underneath. Only monofacial panels were 
installed. 

Mindful 

The movement of people and equipment was 
minimized compared to Standard installation. 
Only bifacial panels were installed. 

Careful 

The most conservative installation approach. Poly 
mats were used to protect plants from foot traffic 
and equipment and movement on and around 
plants was minimized. Only bifacial panels were 
installed. 

From May 2nd, 2024, to August 8th, 2024, data on 
chlorophyll content, phenology over time, pest 
pressure, fruit yield, and quality was collected on 
replicated wild blueberry plots under all 
installation methods. 

Blueberry cover filled in completely two years 
after installation and installation did not 
significantly reduce wild blueberry cover. This 
array was not built as a true dual-use array 
because it has spacing very similar to a standard 
array with eight-foot rows and panels 4-8 feet off 
the ground. Shading exceeded 90% reduction in 
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sunlight, thereby reducing wild blueberry yield 
dramatically. It was very difficult for the farmer 
to manage the space under panels due to 
guy–wires on every other panel. This field has 
not been commercially harvested since the array 
was installed due to harvesting difficulties and 
reduced yield due to shade. 

Determining Plant Shade Tolerance 

Solar panels and panel arrangement across 
agricultural fields will continue to evolve, so it is 
critical to establish a minimum baseline for shade 
tolerance in wild blueberries. In 2024, a new 
experiment was established in Jonesboro at 
Blueberry Hill Farm Agricultural Experiment 
Station. In this study, wild blueberry plants were 
grown under full sun as a control and under 30%, 
40%, 50%, 60%, and 70% shade created by shade 
cloth. From May 2, 2024, to August 8, 2024, data 
on chlorophyll content, phenology over time, pest 
pressure, fruit yield, and quality was collected on 
replicated wild blueberry plots. Wild blueberries 
that were in full sun compared to those shaded 
by 30-70% shade showed a trend towards higher 
yield. Shaded plants had significantly larger leaf 
sizes. Across all research years, wild blueberry 
plants grown under the shade of solar panels had 

delayed phenological stage development 
compared to plants grown in full sun 
(Calderwood & Parks, 2024; Calderwood & Parks, 
2025; Calderwood, Scallon, & Tooley, 2023). 
Unfortunately, the shade cloths used in this study 
excluded pollinators, significantly reducing yield 
under all shade cloth treatments. 

Economic Analysis 

A complete economic analysis was not possible 
due to the lack of information publicly available 
on how much money landowners gain from solar 
energy. Additionally, managing the wild 
blueberry underneath the Rockport array was not 
feasible, and therefore, costs are not applicable. 
The farmer switched from boom spraying to weed 
wiping on foot due to the presence of an array. 
The field has not been harvested since installation. 

‘Careful’ solar panel installation with poly mats placed over plants 
to create trails for equipment and foot traffic. 

Researchers collecting data on wild blueberry plants under  
solar arrays. 
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