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Fragmentation of Hardwood Forests

• Humans disturb natural 
ecosystems

• Change in biodiversity due to 
habitat destruction

• Creates smaller forests

• Unprotected environment at 
the forest edge



White-tailed Deer

• Behavioral plasticity 

• Increase group size to make 
up lack of cover from 
predators

• Shift from one habitat to 
another

• Increase of white-tailed deer 
due to fragmentation and 
edge effect



Microstegium 
viminuem 

• Invasive warm season annual 
grass

• Originated in Asia

• Shade tolerance- thrive in 
both high and low levels of 
light

• Competitive with native 
species



Question: How does this 
affect the ground insect 
community?



Insect Ground Community

• Some invasive plants can affect arthropod communities

• Lack of shared evolutionary history 

• Change spatial and temporal dynamics

• Change behavior due to lack of shelter and plant material



• The presence of M. viminuem results in a decrease of 
genus richness, abundance, and diversity of the ground 
insect community.

• Using the structural equation meta-model as a system-
wide hypothesis, light and M. vimineum will have a 
negative effect on the insect ground community. 

Hypothesis



Methods

• Rosedale Park in Mercer County, NJ

• Deer exclosure experiment with M. viminuem introduced in half

• Each plot had pitfall traps with an aluminum barrier linking them 
together

• Cups filled with diluted Super Tech RV & Marine Antifreezes (1 
antifreeze: 2 water)

• Insects collected in June and September over a five-day period

• Structural equation modeling used to analyze relationships between 
variables



Structural Equation Modeling

• Three collection groups: September, June, 
Total

• Used genus richness, abundance, Shannon-
Weiner diversity index

• Variables:
• Light
• Leaf litter percent cover
• M. viminuem percent cover 

• Meta-model based on data from initial 
analysis 
• Fencing not considered



Results

• Light and bare soil had a negative effect on the ground insect 
community

• M. viminuem had no effect on the ground insect community
• Negative effect on bare soil

• Replacing M. viminuem with total plant cover
• Had positive effect on ground insect community



Total Ground Insect Abundance

Total Ground Insect 

Abundance

M. vimineum%PAR

Bare 

Soil

R2= 0.32

-.31/-.64

-.41/-.33

-.59/-.38

P = 0.93

X2 = 0.16

Df = 2



Total Ground Insect Shannon-Weiner Diversity 
Index

Total Ground Insect SW

M. Vimineum%PAR

Bare Soil

R2= 0.33

R2= 0.41

-.74/-.48

-.42/-.64

-.34/-.28

P = 0.93

X2 = 2.00

Df = 2



Total Ground Insect Genus Richness

Total Ground Insect 

Genus richness

M. vimineum%PAR

Bare Soil

-.40/-.61

R2= 0.25

R2= 0.38

-3.73/-.50

P = 0.77

X2 = 3.62

Df = 2



Total Ground Insect Diversity with Total Plant 
Cover

Total Ground Insect 

SW

Total Plant Cover
%PAR

Bare Soil

-.82/-.54

-.65/-.56

R2=0.42

.54/.38

P = 0.76
X2 = 3.18

Df = 1



Discussion

• M. viminuem indirectly affects the insect ground community

• Indirect positive relationship with total abundance

• Cover provided more important than invasive itself

• Humidity, temperature, light exposure

• Overall herbaceous cover more influential
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