
EFFECT OF AMBIENT LIGHT LEVELS ON UNDERSTORY COMPOSITION IN A PINE BARRENS 
ECOSYSTEM AT BROOKHAVEN NATIONAL LABORATORY'S PROPOSED SOLAR ARRAY; 

ESTABLISHING A BASELINE FOR FUTURE STUDIES

Fig. 3.1 –

 

Stata

 

regression analysis of average 
morning (05:40-10:20), mid-day (10:40-15:20), 
and afternoon (15:40-20:20) light intensity in 
relation to number of blueberries per plot.

Fig. 3.2 –

 

Stata

 

regression analysis of average 
Morning (05:40-10:20), Mid-day (10:40-15:20), 
and Afternoon (15:40-20:20) temperature in 
relation to number of blueberries per plot.

ABSTRACT

The increasing population of the human race and our escalating energy use forces us, as a 
nation and as a species, to adapt through the use of energy generation technologies that have 
less impact on our environment. To this end, Brookhaven National Laboratory has partnered 
with BP Solar to install a 200-acre, 35 MW, solar panel array on site at BNL. My research 
involved gathering a baseline survey of the existing understory vegetation as it relates to both 
the overstory type and the relative ambient light. This will allow my research team to draw 
immediate conclusions as to how the overstory habitat type affects the understory species 
composition, and will allow us to provide a baseline survey which can then be compared to the 
understory makeup post-solar-panel-installation, up to twenty years from now. In order to 
document the habitats, we laid twenty twenty-five meter transects, along which we placed six 
one meter square quadrats. In each of the quadrats, we identified, counted the number of, and 
measured the heights of each species. We also estimated percent ground cover of each 
species, and also overstory percent cover and species composition. I also put up 16 light 
meters in 12 different habitat types in order to better understand the relationship between light 
and the understory vegetation. Several variables are expected to be modified by removing the 
overstory and installing the solar panels, including increased light (all the trees will be 
removed), changes in water distribution (the solar panels are impervious and will direct rain 
that falls off their lower edge), and changes in herbivory levels (there will be a deer-proof fence 
erected around the entire solar array). These changes will have direct effects on the remaining 
plants, including changing water distribution patterns, easing herbivory stress, and possibly 
allowing other plant communities to establish due to the different light and moisture regimes. 
The data we have gathered indicate that the understory has a statistically significant  
correlation (p<.0.8 & 0.14) with overstory, with  pine and oak forest associating with mixed 
Gaylussacia spp. and Vaccinium spp. understory, and open areas comprised mostly of  
grasses, Asclepias spp., and other grassland plant species. Whether the removal of the 
overstory will give an advantage to invasive plants remains to be seen, but there is potential 
that the solar panels could provide enough shade to allow the existing plant communities to 
flourish.

Fig. 2.1 –

 

Line graph of average temperature (ºCelsius) at 
20 minute intervals throughout a twenty-four hour 
period.

Fig. 2.2 –

 

Line graph of average light intensity (Lux) at 
20 minute intervals throughout an average day.

Fig. 1 -

 

Comparison of high light intensities (open fields) and low light 
intensities (white pine plantations)

Introduction
Energy generation technologies that have less impact on our 
environment are an important step in America’s drive towards 
sustainable energy independence. To this end, Brookhaven 
National Laboratory has partnered with BP Solar to install a 
200-acre, 35 megawatt, solar panel array on site at BNL. The 
installation of this large an array gives us a unique opportunity 
to study how a solar array affects the existing vegetation. 
Several changes, including deer proof fencing around the entire 
array, changes in the light and changes in water distribution are 
among the myriad changes which will occur. 
The understory is mostly made up of the plant family Ericaceae

 

(heath family). Members of this family, including Vaccinium

 

prefer acidic soils and partial shade. The mixed pine/oak forest

 

of the central Long Island pine barrens provides an excellent 
habitat for these species, including plentiful members of the 
genus Vaccinium

 

and Gaylussacia, comprising most of the

 

 
understory. The lowbush

 

blueberry (Vaccinium

 

angustifolium

 

et al. 
spp.), the highbush

 

blueberry (Vaccinium

 

corymbosum), and the 
huckleberry (Gaylussacia

 

spp.)

 

are the primary understory

 

 
vegetation in much of the proposed solar array area.

Methods
I put up 16 light meters in 12 different habitat types in order to 
better understand the relationship between light and the

 

 
understory vegetation. Several variables are expected to be

 

 
modified by removing the overstory

 

and installing the solar 
panels, including increased or decreased light, changes in water, 
and changes in herbivory. We then placed seventeen twenty-

 

five meter transects in the field, and laid 1 meter square 
quadrats

 

at six points along the twenty-five meter transect. We 
identified and counted the number of plants contained within 
each quadrat, and entered this into a spreadsheet. From this raw 
data, I determined both the number of blueberry plants in each 
sample transect, and averaged the light meter data into an

 

 
“average day”

 

with points every twenty minutes throughout the 
twenty-four hours. (Fig. 2.1 & 2.2) I then inputted this informa-

 

tion

 

into Stata, a statistical program, which analyzed the  data.

Results
From the averaged light and temperature data and the number of identified 
Vaccinium

 

in each plot, I was able to run regression analysis using Stata, a

 

 
statistical analysis program. This regression data shows that temperature has no 
statistical significance at anytime during the day. (Fig. 1.1, 1.2)  It also shows that 
morning light levels have a small effect on Vaccinium

 

spp., with higher morning 
light being correlated with fewer Vaccinium

 

plants. Midday light had no statistical 
significance, while higher levels of afternoon light were positively correlated with 
Vaccinium

 

Spp.

 

This latter statistic was the only variable which was statistically 
significant at the 90 percent confidence level.

Hypothesis: Members of the Genus Vaccinium prefer 
partial shade to either low light or full sun habitats.

Discussion and Conclusions-

 

More transects are needed in order to further strengthen our results, but with the limited time and resources available to 
our research team, we were able to prove that there is a statistically significant negative correlation between morning light and a positive correlation 
between afternoon light and Vaccinium

 

spp.

 

Most importantly, we provided a baseline survey of the ecosystem before it is significantly altered by human 
activity. Though it is hard to predict what will happen to the understory in the wake of the overstory

 

removal and the solar panel installation, because 
of our data collection and research, future researchers will be able to monitor the changes to the habitat for years to come. This vegetation survey is 
not nearly as important for what we have discovered, but instead

 

for what it will allow us to monitor, analyze, and discover in the years to come.

Alexander R. Wick & Dr. Tim Green
Office of Education, 

Student Undergraduate Research Internship 
(SULI) 

The Colorado College
Brookhaven National Laboratory

Upton, New York
August 13, 2010

N
u
L
u

grass grass red 
maple

white 
pine

pitch 
pine/ 
white 
oak

red 
maple

scarlet 
oak

pitch 
pine/ 
scarlet 
oak 

white 
pine

pitch 
pine/ 
white 
oak

pitch 
pine/ 
white 
oak

0

200

400

600

800

1000

1200

1400

1600
Number of Blueberry Plants & Light Intensity per Plot

Number of 
Blueberries
Lux X .01

Habitat Type

Nu
m

be
r o

f P
la

nt
s/

Am
ou

nt
 o

f L
ig

ht
 (L

ux
)

Fig. 3.1 -

 

Number of Vaccinium

 

plants alongside the light levels of 
each plot (divided by 100).

 

Note that Vaccinium

 

plants only have a 
weak negative correlation with lower light levels, while higher light 
levels exhibit a much stronger negative correlation. 
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