The battle for suburbia: Japanese stilt-grass vs. garlic mustard — and deer
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Abstract R e SllltS 4 Deer pressure, deer exclusion, and co-invaders

Background/Questions/Methods The factorial treatments of deer access/exclusion and co-invader presence/absence, in the context of lower and higher ambient deer pressure, presented a complex scenario

Fragmented, suburban forests are essential for biodiversity and ecosystem services, and they offer many human for stilt-grass and garlic mustard establishment over three years.

communities a connection to nature. However, these forests are challenged by the dual problem of overabundant 1 Initial i

deer and invasion by multiple, potentially interacting non-native plant species. Two dominant herb layer invaders nitial recruitment in Spring 2013 was highly variable among . . _ . . _ . . .

in eastern forests are garlic mustard (Alliaria petiolata) and Japanese stilt-grass (Microstegium vimineum). We have forests and plots, and was overall greater for stilt-grass (13 — 605 Stilt-grass establishment was influenced by the interaction of all three factors. In the forests with higher deer pressure only, stilt-grass established more when protected

from deer when growing without garlic mustard, but in the plots where garlic mustard also was added, stilt-grass established less when protected from deer.
(2015 ANOVA, deer pressure x fencing x garlic mustard addition: F, ,,, = 5.85, P = 0.02; means + se, n = 27 to 29)

established a well-replicated factorial field experiment with all combinations of staged, novel invasions of one, both,
or neither species, and exclusion or presence of deer (with fences), across six suburban New Jersey forests (224 4x4
m plots). These forests differ in ambient deer pressure, but all are in an area with about 30 deer/km2. We have

plants / plot) than for garlic mustard (0 — 188 plants / plot).

measured invasion success as percent cover since the seed additions in November 2012, in order to test whether
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the hypothesis, for stilt-grass only, that invasion of suburban forests follows a passenger model of ecosystem change.
It also points to a hierarchical model of competition between co-occurring invasive species, rather than facilitation.

] was influenced by the interaction of fencing and stilt-grass addition; fencing increased its establishment somewhat in the absence of stilt-grass, but in the presence of stilt-

15 - grass, fenced garlic mustard established less. (2015 ANOVA, deer pressure F, ;o5 = 36.79, P < 0.0001, fencing x addition F, ;o5 = 4.38, P = 0.04; means + se, n = 27 to 29)
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Ecological interactions between overabundant deer and multiple invasive plants species could be the key factors structuring plant communities in ‘215t century’ forests —
those in the urbanizing landscape. A manipulative, experimental approach with well-replicated, novel, staged invasions offers a powerful way to investigate the interacting
roles of deer and invasive plants without the constraint of invasion history, and in the context of different ambient deer pressures.

weak influence on establishment, only of stilt-grass, and only in the
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Forty 16m* plots in each forest (a few lost to Hurricane Sandy), with 5 reps of 8 treatment forests with lower pressure.

combinations: equal invasive seed addition (stilt-grass, garlic mustard, both, neither; added

late fall 2012) X deer fence (yes/no; installed early spring 2013). 18.0 - 60 | pressire D Our experiment has, so far, indicated a strong asymmetry between the two invasive species we are studying. Japanese stilt-grass established at a much greater rate in our
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- 2015 dicitized with I ; o ity fish 1 It should follow that when the plant community is protected from deer (inside the fences), in the forests with higher deer pressure, stilt-grass would fare less well as the
_ 1f;lanopy Eap ltaflt%lc;?l (sulrgme;‘1 2 d")f 1gﬁtéze with Image] from high quality, fish-eye lens e S o plant community recovers and niche space is filled. Indeed, we observed lower average stilt-grass cover inside fences — but only in the set of plots that also had garlic
photos taken with i’hone 5 and 1'od Touch 5. owledgements: For Hield assistance: Worrison fab students, friends, famfly = foo numerous fo name = but fhanks fo a& mustard added. In the stilt-grass-only plots, it actually fared better when fenced. This interactive effect can not be due to any competitive effect from garlic mustard, since its

For advice: Dr. B. Roche. For research permits: Mercer County Parks, Friends of Hopewell Valley Open Space. For funding,

lowest cover was in the fenced plots within the higher-deer-pressure forests. These intriguing results require further study.
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