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Conceptual Background
● Successional studies with continuous species invasions and losses
provide a unique opportunity to test the relationships of exotic species
to plant community structure and dynamics

● A wide range of biotic and abiotic factors have been shown to impact
the structure and dynamics of plant communities and may regulate
invasion

● Soil biofeedback studies have found accumulating evidence that soil
community feedbacks can be common, strongly negative, and
generated by a variety of complimentary soil organisms.

● These interactions serve as a form of density dependant regulation
and may play a role in exotic species invasions and/or maintaining the
diversity of terrestrial plant communities

● The feedback involves two steps
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arrows. Microstegium’s influences the soil
community, which can have indirect

feedback on competing species. At the
same Microstegium can have direct

impacts on the growth of co-occurring plant
species via competition.

Methods
● Random soil cores were taken directly from study areas within the
Hutchinson Memorial Forest (HMF), East Millstone NJ, and adjacent old
growth forest

● Samples were taken from young forests (<60 y.o.a.) and old growth
forest within M. vimineum (invaded) and uninvaded areas

● Samples were pooled within site/treatment fields and half of each
treatment was autoclaved

● A greenhouse soil inocula experiment was conducted using White Snake
Root (Eupatorium ruggosum) as the target species and 10 ml of live or
dead soil from each site was used as inocula

● After a six-week growing period, plants were harvested and above
ground biomass was determine

Focal Species
● Microstegium vimineum, is an exotic C4 grass that can form extensive monocultures,
reduce the abundance of native herbs, and alter ecosystem properties (Cheplick 2005)

M. vimineum has
increased in both
% frequency and
% cover over the
entire site since

its invasion.
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● The BSS is located within Rutgers University’s William L. Hutcheson
Memorial Forest Center (HMFC).

● HMFC is located in the Piedmont Region of Northern New Jersey

● The site contains mixed oak forest and abandoned agricultural fields
(containing the BSS study fields) that surround the old growth forest.

● The study consists of 10 agricultural fields abandoned in pairs starting
in 1958. Each field contains 48 0.5 X 2.0m permanently marked plots that
are currently sampled for % cover in alternate years.
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Results
Table 1. Overall site univariate analysis of total biomass. Significance is indicated
by bold type. Microstegium variable compares soils taken from within M.
vimineum and uninvaded areas. The status variable compares soils that were
autoclaved and those that were not.

R Squared .310 (Adjusted R-Square .234)

Table 2. The associated F-scores for all fields including the overall univariate
analysis on biomass for each separate site

* P< .05, ** P< .01, ***P< .001

Figure 1. Depicts the influence of Microstegium on the growth of Eupatorium
ruggosum. The overall univariate interaction is located in top left panel, followed by the
11 individual univariate analyses of each field.

Discussion
● The overall site analysis yielded only a status effect with no influence of
Microstegium.

● However, there was spatial variation where individual sites had dramatically
different experimental responses.

● The effect of status was found to be significant only in certain fields. Some
of these fields show an interaction of Microstegium*Status having both a
negative and a facilitative effect for differing fields with Microstegium (Fields
C4, C6, C7, D1), where plants actually grew better in

● Some plants grew better in dead univaded soil but grew worse in dead soil
taken within invaded areas of Microstegium (Fields C4, C6, D1) and some
fields had the opposite response (Fields C5, C7, E1). Some fields showed no
treatment effects (Fields E1, D2, C3) while others showed only a status effect
(Fields Old Growth, E2, C5) where the directionality of the feedback response
differed significantly among fields.
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● Most if not all soil biofeedback studies pool all samples from one site and
can compromise identifying the true direction of the feedbacks in place that
control plant communities and assemblages

● We have shown that dramatic variation can exist in systems that cover the
same landscape and can vary significantly from the overall site effects.

● Variation can be easily over looked when the spatial aspect of a system is
not considered or is ignored

● If we had pooled all samples, we would have only observed the overall site
effects and none of the extreme variation that occurred between fields

● Therefore, when looking at biofeedback’s influence on plant communities,
the spatial aspect must be considered to gain a full understanding of the
system in question and to observe local controls
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Conclusions
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Eupatorium
ruggosum has

steadily decrease
in % frequency

and % cover
making it a good

candidate to
compare with the

invasion of
MicrostegiumYear
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Field N Status Microstegium S X M R-square

Overall 792 17.609*** .400 .595 .04
C3 78 .377 3.861 2.770 .16
C4 80 3.762 .034 6.534* .22
C5 80 12.236** 2.888 .073 .30
C6 80 5.753* 5.113* 4.861* .37
C7 78 3.349 1.693 15.610*** .37
D1 78 1.054 2.366 10.261** .29
D2 80 .217 .255 .004 .01
D3 80 42.462*** 5.898* 3.056 .59
E1 80 2.218 .392 .784 .09
E2 80 6.963* 1.085 .389 .19
Old Growth 78 7.906** .316 .003 .19

Source DF MS F P

Field 10 .163 3.243 <.001
Microstegium 1 .002 .039 .843
Status 1 1.098 21.883 <.001
Field*Microstegium 10 .113 2.245 .015
Field*Status 10 .256 5.093 <.001
Micro*Status 1 .015 .293 .589
Field*Micro*Status 10 .239 4.769 <.001
Error 392


