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“ The semi-natural matrix -- Ecological studies often investigate 

pristine systems, but many organisms now persist in the fringes of 

habitat around highly disturbed areas (Brauer and Geber 2002). 

Although much work has been conducted in some of these areas 

(eg eastern North American old-fields, much of Europe) and 

despite a growing interest in urban ecology, the semi-natural 

matrix is still mainly unexplored, its ubiquity notwithstanding.”



Charley Harper





in metro forests:

• nearby seed 

sources

• high disturbance 

rate

• fragmented 

habitat; increased 

edge

• multiple, co-

occurring species



ecological advantage 

over native plants

• super-competitors

• enemy release

• exploitation of 

empty niches

• multiple species –

‘invasional 

meltdown’



HER

m
e

a
n
 s

p
e
c
ie

s
 r

ic
h
n

e
s
s
 /
  
1
6

 m
2

0

5

10

15

20

BAL NAY ROS CUR EAM

early fall 2014 herb layer 

nonnative : 5 - 23%

forest (N = 32-40)



Princeton, NJ: 

45 deer /  km
2

Hopewell, NJ: 

32 deer / km
2



www.al.com

wildnewjersey.tv



www.aces.edu



www.aces.edu



• How do deer & invasive plant species contribute to 

community structure of herb layer plant communities 

within metro forests ?

• How do co-occurring invasive plants  interact –

competition, facilitation – invasional meltdown?

• Are plant invaders passengers on the ecosystem 

change wrought by overabundant deer or are they 

drivers, causing plant community decline?

• How to tackle these relatively large questions in the 

context of teaching at an undergraduate college.
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Alliaria petiolata Microstegium vimineum
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measurement  requirements :

- site-specific  for experimentation purposes

- ease and rapidity of measurement, allowing high 

replication in a fragmented landscape 

- very low cost

- visitor-proof

Three methods

- pellet plots (fecal accum. rate)  

- forest “secchi” boards (shrub cover) 

- woody browse signs





standing crop 

pellet groups

March 2010

Δ t

days elapsed between 

pellet surveys

(March – October)

P 

accumulated 

pellet groups

October 2010

deer/km2

low 

estimate

deer/km2

high 

estimate

Rosedale 70 208 7 0.54 0.85

Eames 18 205 69 5.42 8.53

Curlis 5 206 3 0.23 0.37

Nayfield 3 205 12 0.94 1.48

Herronton 52 201 22 1.76 2.77

Baldpate 38 216 46 3.43 5.39

Table 1. Deer fecal pellet groups found in 1,680 m2 per forest in six forest 

stands in central New Jersey, and deer densities estimated from 

accumulated pellet groups over time and two defecation rate estimates. 



from Dr. Michael Van Clef, Friends of Hopewell Valley Open Space
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choosing the study forests (2010, 20 surveyed)

- ALPE and MIVI present

- ALPE- and MIVI-free areas for the experiment 

- similar age, canopy diversity, soils, slope    

- range of deer pressure

- permission for long-term plots, fences, and 

staged invasions

-



Baldpate Mt.



16 m
2

40 / forest

(2011)



- 2012, pre-treatment; 

late spring, early fall

- 16  ¼ m
2

quadrats/plot

- Score cover of each 

species in 10% intervals

- Convert to interval 

midpoints, average across  

the 16 quadrats
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• 6 forests: 3 lower & 3 higher 
deer pressure

• 8 treatments
• 5 replicates/treatment/forest
• 16 m2 plots
• ~ 40 plots per forest

add  ALPE

add  MIVI

add  ALPE & MIVI

add none



- collected mature seed 

- 10 local populations of MIVI and ALPE

- pooled populations

- November 2012: added to plots to     

stratify in situ



installed 

March 2013



semi-annually: herb layer census

annually:

ALPE, MIVI counts & browse

shrub layer cover: native, non-native

woody plant browse and heights

PAR, leaf litter mass

other:

earthworm abundance & diversity

soil water potential, soil compaction

PLFA, basic soil variables (subset of plots)

canopy gap 



FOREST
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Microstegium vimineum

Mean (+ SE) plants per plot in each forest, for both A. petiolata and M. 
vimineum. Recruitment of both species varied significantly among the forests 
[ANOVA: ALPE, F(5, 104)=9.45, P<0.0001;  MIVI, F(5, 101)=13.04, P<0.0001].
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initial 
invasion

chronic deer 
pressure

native plant 
community 

current deer 
pressure

co-
invasives

resources

non-native plant 
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spring herb layer, 
early fall MIVI



first year 
MIVI cover

herb layer light
soil water 
potential

native shrub 
cover

native herb 
layer cover

forest current 
browse index fencing

nonnative 
shrub cover

nonnative herb 
layer cover 

ALPE 
cover

late spring herb layer, 
early fall MIVI

− forest hunting  yrs



first year 
MIVI cover

herb layer light
soil water 
potential

native shrub 
cover

native herb 
layer cover

forest current 
browse index fencing

nonnative 
shrub cover

nonnative herb 
layer cover 

ALPE 
cover

late spring herb layer, 
early fall MIVI

− forest hunting  yrs

χ2= 34.97, P = 0.09
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1. Chronic deer pressure               

(& forest) had two indirect 

influences on initial MIVI 

invasion:

- positive, through its negative 

influence on native shrub cover

- negative, through its negative 

influence on soil moisture 

2. Excluding deer influenced 

initial MIVI invasion by a 

- positive, direct influence 

- (slight) indirect negative 

influence, through its 

positive influence on native 

shrub cover

3. Suggests that MIVI is a 

passenger on changes 

caused by deer, but a 

greater proportion of 

initial MIVI invasion is 

unexplained than 

explained by this model.





tree seedling 
success

chronic deer 
pressure

native plant 
community 

current deer 
pressure

new 
invasion

resources

non-native plant 
community 
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late spring herb layer, 
2012/13-2015 averages
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χ2= 16.16   P = 0.024
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χ2= 5.09   P = 0.53
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χ2= 5.09   P = 0.53

R2=0.09

tree cover 

in herb layer 
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1. MIVI had a weak negative 

influence on tree seedlings.

2. Chronic deer pressure had 

three indirect influences on 

tree seedlings:

- positive, through a 

negative influence on native 

shrub cover

- positive, through a positive 

influence on light

- negative, through a 

positive influence on MIVI.

3. Deer exclusion had a 

direct, positive influence 

on tree seedlings.  

4. Suggests that deer influences 

are stronger drivers of tree 

seedling success than 

competition from the invasive 

plant Microstegium vimineum  
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