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Plant competition and deer browsing are two main factors which limit tree
recruitment. We examined natural tree-recruitment processes under continuous-tree-cover management. Changes in plant communities and tree regeneration were monitored over an eight-year period at two different sites in a temperate hardwood forest in the North-East of France. We used paired control
plot (unfenced areas, free access to deer) and exclosures (fenced areas,
excluding deer) at both sites. Shade-tolerant browsing-tolerant opportunistic
species (beech, Fagus sylvatica at site 1 and bramble, Rubus spp. at site 2)
were present in low numbers at the beginning of the study. We found that
these species used a sit-and-wait strategy, waiting for opportunities to proliferate (thinning and deer exclusion). In the exclosure at site 1, beech proliferate slowly. In the exclosure at site 2, bramble proliferated enough during the
first two growing seasons to prevent tree recruitment. Thus, fencing encouraged beech sapling or bramble growth, and this growth in turn was detrimental
to the richness and diversity of the plant community. The two study cases pre sented show that both plant competition and deer browsing can be problematic for tree recruitment. Our results further suggest that excluding deer is
not sufficient to enhance the growth of browse-sensitive and moderately
shade-tolerant tree species such as oaks (Quercus petraea and Q. robur).
Keywords: Understory Vegetation, Plant Interaction, Competition, Browsing,
Forest Regeneration, Exclosure

Introduction

The recruitment of vigorous, high-quality
trees in sufficient quantity to ensure forest
regeneration is a major issue in forestry.
Forest renewal can be accomplished either
through artificial (seeding or planting) or
natural regeneration. The latter approach
conforms with the basic principles of closeto-nature forest management (CNFM –
Schütz 1999) and continuous-cover forestry (CCF – Pommerening & Murphy
2004), two concepts which attempt to reconcile wood production and other ecosystem services. Selective thinning is a basic
technique in such forestry approaches, and
ensures that young trees have enough
light for proper growth while limiting the

development of a dense competitive understory (Bertin et al. 2011). Indeed, strong
competition from surrounding vegetation
is a major obstacle to successful natural regeneration (Balandier et al. 2006) and can
affect seed germination, seedling establishment, and sapling growth and survival
(Davis et al. 1999, Fotelli et al. 2002).
Deer populations in recent decades have
increased exponentially in numerous regions of the Northern hemisphere (Apollonio et al. 2010). Locally, forest managers
are facing increasingly challenging situations for forest regeneration due to the impact of browsing, fraying and bark stripping on the growth and survival of commercially important tree species (Olesen &
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Madsen 2008, Gill & Beardall 2001). Furthermore, deer exclusion by fencing is expensive and is not likely to be a universally
appropriate tool to prevent deer damage.
For example, Wasem & Häne (2008) reported that excluding deer did not enhance tree recruitment because understory competition from bramble increased
in the exclosure due to a lack of browsing.
This plant strategy has been referred to as
the “sit and wait” strategy. Greenberg et
al. (2001) found that a non-indigenous species (Celastrus orbiculatus Thunb.) in North
America was able to take root and persist
in undisturbed sites, then benefit from a
disturbance (canopy opening) to suddenly
proliferate and prevent tree recruitment.
Species that are resistant or tolerant to
browsing (e.g., through high growth rate,
stored reserves, chemical or mechanical
defenses) can have a head start over other
species. Deer can modify the relative competitive ability of certain plants within a
plant community. Indeed, differences in
palatability and abundance between two
competing species may give one species a
competitive advantage over the other (Moser et al. 2006).
In our study, we assessed the impact of
high densities of roe deer (Capreolus capreolus) and red deer (Cervus elaphus) on vegetation dynamics and tree recruitment.
We used eight years of vegetation monitoring data from paired control-exclosure
plots under continuous canopy cover in
iForest 10: 837-844
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Tab. 1 - Description of the two sites: forest characteristics and treatments. (a): Status
at the beginning of the study (2005 for site 1 and 2006 for site 2); (b): Status in 2016
based on a subsample. The number of subplots at the end of the study in 2014 are
shown in brackets. The forest site type at both sites is “sessiliflorous oak woodland
on low acidic soils”.
Site 1

Site 2

cm

Beech
Oak
-

Exclosure
Control
21 (6)
21 (14)
12
22
24
24
21
18
26.5 ± 1.6 25.7 ± 1.4
29.9 ± 0.7 29.1 ± 1.1
40.5 - 59.5 40.0 - 60.5

Exclosure
Control
21 (21)
60 (40)
2
4
13
23
35
19
43.7 ± 0.3 23.2 ± 1.6
36.4 ± 2.3 32.6 ± 1.5
23.0 - 40.5 23.0 - 40.5

cm

-

47.5 - 67.5 47.5 - 67.5 27.5 - 47.5 27.5 - 47.5

year

Beech
Oak
-

Variable

Units

Species

No. of subplotsa
Slopea
Basal areaa
Basal areab
Mean heightb

%
m2 ha-1
m2 ha-1
m

Dominant
diameter classa
Dominant
diameter classb
Average ageb

Thinning regime Natura 2000
Habitat

-

-

90
90
100
100
81 m3 ha-1 removed
every 6 years
Milio-Fagetum and
Merculario-Abietum

two temperate broadleaved forest sites in
the North-East of France. Specifically, we
tested whether deer browsing affected
tree-understory vegetation interactions. Finally, we attempted to clarify the role of
understory vegetation competition, browsing pressure and the interactions of these
two parameters to help orient future forest management in the context of CNFM/
CCF.

Materials and methods
Study area

We set up a paired control plot-exclosure
field experiment in the National Hunting
and Wildlife Reserve (NHWR) of “La Petite
Pierre”, a 27-km² forested area located in
the Vosges Mountains in North-Eastern
France (48.5° N, 7.0° E). The mean elevation
is around 300 m a.s.l. The climate is continental with oceanic influences; winters are
relatively mild and summers are cool
Tab. 2 - Yearly dynamics of the mean
number of roe deer (pedestrian kilometric index according to Vincent et al.
1991) and red deer (spotlight counts
according to Garel et al. 2010) observed
per kilometer.
Year
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

838

Roe deer
0.33
0.32
0.43
0.34
0.3
0.37
0.2
0.24
0.15
0.15

Red deer
0.65
0.65
0.73
0.79
0.72
1.1
0.85
0.72
0.71
1.1

160
150
140
150
68 m3 ha-1 removed
every 8 years
Luzulo-Fagetum

(mean January and mean July temperatures are 1.3 ± 0.9 and 19.4 ± 0.7 °C, respectively - Météo France data from the Phalsbourg weather station, 10 km from La Petite Pierre). The mean rainfall during the
study period (2005-2013) was 866 ± 43 mm
per year. Poor acidic soils lie on sandstone
bedrock and vegetation is of poor nutritive
quality. The setup was located on two different sites whose characteristics are
shown in Tab. 1. Soil type was brunisol and
humus ranged from oligo-mull to hemimoder.

Deer populations

Roe deer and red deer are the main large
herbivores, while large predators are absent from the study area. Deer populations
are mainly regulated by hunting. To estimate red deer populations, spotlight
counts were carried out following Garel et
al. (2010); roe deer populations were monitored by the pedestrian kilometric index
according to Vincent et al. (1991). We expressed the count in terms of number of
deer per km to account for differences in
road length. Red deer population densities
(ind km-2) were estimated by the relationship between spotlight counts and Capture-Mark-Recapture (CMR) data following
the methodology given by Garel et al. (2010
– Tab. 2). Unfortunately, no equivalent
method exists to make reliable estimates
of roe deer population densities, but roe
deer population is lower in the study area.

Experimental setup

Paired control plot and exclosure were
used: one plot (fenced plot, hereafter “exclosure”) was fenced to exclude deer while
the other plot was left open to natural
deer browsing (unfenced plot, hereafter
“control plot”). The experiments were set

up in mature beech/oak forests at two different sites (about 2.2 km apart). One pair
of control-exclosure plots was established
in the winter of 2005 at site 1 (1.6 ha) and in
the winter of 2006 at site 2 (1.5 ha). We systematically assigned 21 circular subplots (4
m2) in each of the control and exclosure
plots at site 1; at site 2, 60 circular subplots
(4 m2) were established in the control plot
and 30 in the exclosure. The average distance between subplots was 17.3 ± 2.1 m at
site 1 and 54.7 ± 21.3 m at site 2. Fences
were approximately 2.3 m tall and were
maintained throughout the course of the
study. At both sites, thinning was undertaken before the set-up of the experiment
(Tab. 1).

Data collection

Plant cover of all vascular plant species
(expressed as the relative area covered by
a species in percentage) was estimated
with the Braun-Blanquet 7-grade coverabundance scale (Braun-Blanquet 1932). In
addition, young trees were identified at
species level and categorized as seedlings
(height ≤ 15 cm) or saplings (15 cm < saplings ≤ 3 m). We also estimated density and
mean height for saplings only (by species)
in each subplot. These measurements were
used to compare establishment and
growth for the five target tree species:
beech (Fagus sylvatica), sycamore maple
(Acer pseudoplatanus), hornbeam (Carpinus betulus), sessile (Quercus petraea) and
pedunculate oak (Q. robur). We combined
the two oak species into a single category
(hereafter “oak”) since considerable hybridization between sessile and pedunculate oaks prevented us from distinguishing
these two species. We collected data between May 15 and June 15 every two years
from 2006 to 2014 (with one additional survey in 2005 for site 1 only). In addition, we
used the Braun-Blanquet 7-grade coverabundance scale to estimate overall plant
cover at each subplot for three vegetation
layers: tree layer (woody vegetation >2.0
m), shrub layer (woody vegetation 2.0-0.5
m) and herbaceous layer (woody and non
woody plant species <0.5 m).

Calculation and statistical analyses

We assumed the spatial distribution of individual plants to be independent and estimated the overall plant cover following Fischer (2015). Community diversity was estimated using diversity indices calculated by
taking into account all the species in the
botanical surveys: species richness (S) and
Piélou’s equitability (J – Pielou 1966).
We chose to focus on the most common
tree and plant species. We therefore excluded all rare species and retained only
the species recorded with a cover of more
than 2.5 % in more than 5 % of the subplots
of at least one site. Thus, we restricted our
analyses to the four target tree species
previously mentioned (beech, sycamore
maple, hornbeam and oak) and 21 understory plant species (see Tab. S1 in SuppleiForest 10: 837-844
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mentary material). Because understory vegetation dynamics differed between the
two sites as shown by non-metric multidimensional scaling (NMDS – Oksanen et al.
2016), we performed separate analyses for
each site. We acknowledge that the statistical inferences from this work have some
limitations due, in part, to pseudo-replication sensu Hurlbert (1984). Our study
should therefore be taken as a comparison
between two contrasting case studies. To
avoid possible over-estimates in our results, we applied more conservative nonparametric tests (Wilcoxon tests, KruskalWallis rank tests) rather than parametric
tests and we made restrictive use of p-values. Dunn (1964) a posteriori multiple comparison tests were conducted on data that
varied significantly from year to year. Seedling and sapling density, sapling height and
diversity index were all analyzed in the
same manner. Semi-variograms were performed in order to assess the presence of
any patterns of spatial auto-correlation of
response variables among subplots. All the
analyses were performed using the R 3.1.0
statistical package (R Core Team 2014).

Results
Deer populations

In our study area, the mean number of
deer observed per kilometer was 0.32 ±
0.005 (mean ± standard error of the mean)
for roe deer and 0.80 ± 0.08 for red deer,
corresponding to an average of 39.6 ± 11.2
(minimum: 14.5; maximum: 105.6) red deer
per km² (Garel et al. 2010). This is probably
an overestimate of the overall yearly mean
for local populations because migrating animals that do not live year round in the reserve were undoubtedly also counted. Albeit, Dumont et al. (2005) showed that the
risk of damage to broad-leaved seedlings
was high at a density of 15 hinds per km².

Fig. 1 - Yearly diversity index values in the presence of deer (control plot - solid line)
and in the absence of deer (exclosure plot - dotted line) for sites 1 and 2 from 2005 to
2014. Error bars indicate standard errors of the mean. Wilcoxon tests were used to
estimate differences between control and exclosure plots at each given year; the
results of the tests are displayed at the top of each panel: (ns): non-significant; (*): pvalue<0.05; (**): p-value<0.01; (***): p-value<0.001. Letters next to points indicate
differences between successive years at a 5% probability (Kruskal-Wallis test): lower
and upper case letters are for control and exclosure plots, respectively.

Composition and diversity of the plant
community

Plant community composition was consistently different between site 1 and site 2
(see Fig. S1b in Supplementary material).
We recorded 90 different plant species: 69
at site 1 and 68 at site 2. Forty-seven species were common to both sites. At site 1,
species richness at the beginning of the experiment was lower in the control plot (3.9
± 0.5 species; mean ± SE) than in the exclosure (8.3 ± 0.4 species), but from 2010 to
2014 richness had become similar between
control and exclosure plot (about 3.7 species in 2014 – Fig. 1) with a significant decrease in species richness in the exclosure
plot. At site 2, species richness was consistently lower in the control plot (6.1 ± 0.4
species) than in the exclosure (7.5 ± 0.4
species) for the first five years of the experiment; then from 2012 to 2014, the situation reversed to consistently greater richness in the control (2014: 4.5 ± 0.4 species)
than in the exclosure (2014: 2.9 ± 0.2 species). In site 2, Piélou’s equitability was simiForest 10: 837-844

Fig. 2 - Yearly dynamics in plant cover (%) for tree, shrub and herbaceous layers in the
presence of deer (control plot, solid line) and in the absence of deer (exclosure plot,
dotted line) for sites 1 and 2 from 2005 to 2014. For details on the legend, see Fig. 1.
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Fig. 3 - Yearly dynamics in cover
(%) for the main tree, shrub and
herbaceous understory species
in the presence of deer (control
plot, solid line) and in the
absence of deer (exclosure plot,
dotted line) for sites 1 and 2
from 2005 to 2014. Only species
with a cover percentage greater
than 2.5% in at least 5% of the
sampled subplots at site 1 or 2
were considered. Note the different scales on the y axes. For
details on the legend, see Fig. 1.

ilar between the control and exclosure
plots at the beginning of the experiment
(about 0.3). Furthermore, Piélou’s equitability consistently increased in the control plot (2014: 0.37 ± 0.02) and consistently decreased in the exclosure (2014:
0.15 ± 0.02) from 2008 to 2014. Plant communities shifted toward a more complex
community structure in controls and toward a simpler community structure inside
the exclosure (Fig. 1). For site 2, results are
consistent with NMDS results (see Fig. S1 in
Supplementary material): plant communities followed different trajectories in control and exclosure plots.
Average tree canopy cover was significantly greater (Fig. 2) in the control plot
than in the exclosure at site 1 in 2006, 2008
and 2014; while no difference was observed between the control and exclosure
plots the other years (2005, the beginning
of the experiment, and 2010). At site 2, average tree canopy cover was significantly
greater in the control plot than in the exclosure in 2006 and 2008 (Fig. 2). At both
840

sites, shrub cover remained the same between control and exclosure plots at the
beginning of the experiment (2006 - 2008),
then became lower in the control plot from
2010 onwards (Fig. 2). Herbaceous cover
showed different patterns at the two sites.
At site 1, herbaceous plant cover decreased
from 62.6 ± 4.8 % to 39.2 ± 15.3 % in the exclosure, reaching levels similar to those in
the control plot (about 20 %) from 2012 onwards. At site 2, the herbaceous cover was
greater in the exclosure (Fig. 2) and remained constant at about 72.8 ± 1.4 % compared to the control where it remained at
about 30.5 ± 1.4 % throughout the study period.

Site 1: Beech-dominated understory

The exclusion of deer at site 1 resulted in
a steady increase in beech cover from 21.3
± 2.7 % in 2005 to 75 ± 8.5 % in 2014, while
the progress in the control plot, though
significant, was less pronounced (Fig. 3). It
took five years to obtain a significant increase in beech cover in the exclosure plot

compared to nine years in the control plot.
At site 1, tree recruitment was dominated
by beech sapling dynamics; seedling and
sapling densities of oak, sycamore maple
and hornbeam (in decreasing order) were
low – even negligible from a silvicultural
point of view – in both control and exclosure plots (Fig. 4, Fig. 5). Average beech
sapling density was consistently about 2.5
times lower in the control plot than in the
exclosure, and remained stable over time
(Fig. 5), with on average about 5.6 ± 0.2
beech saplings per square meter (Fig. 6).
Beech sapling height increased from 29 ± 5
cm in 2006 to 138 ± 32 cm in 2012 in the
control plot, and from 19 ± 2 cm in 2005 to
164 ± 19 cm in 2012 in the exclosure. In the
exclosure, the herbaceous understory cover varied greatly over time for all three
functional groups (forbs, graminoids and
Rubus spp.) as opposed to the control plot
where the herbaceous understory cover remained stable throughout the study period
(Fig. 3). Graminoids showed a strong and
rapid increase after fencing (35.8 ± 3.4% in
iForest 10: 837-844
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Fig. 4 - Yearly dynamics in
seedling (<15 cm) density (number of seedlings per 4 m2) for the
four target tree species in the
presence of deer (control plot,
dotted line) and in their absence
(exclosure plot, solid line) for
sites 1 and 2 from 2005 to 2014.
Note the different scales on the
y axes. For details on the legend,
see Fig. 1.

2006), but then progressively disappeared
over time to reach 0% in 2014. Forbs
dropped from 20% in 2005-2006, becoming
completely absent by 2014 (Fig. 3). Bramble (Rubus spp.) showed the same general
pattern, though the decrease was slightly
delayed with maximum cover reached in
2008 (Fig. 3).

tree recruitment was low (even negligible
from a silvicultural point of view) throughout the study period for all four target
species. Beech and oak seedlings and saplings were virtually absent. Hornbeam (and
to a lesser extent sycamore maple) seedlings and saplings were present in significant numbers during the first field campaign in 2006, but in spite of this, their denSite 2: Rubus-dominated understory
sities had already dropped to near-zero valThe exclusion of deer at site 2 did not re- ues by the following field campaign in
sult in an increase in cover for any of the 2008. Densities for these two species then
four target tree species (Fig. 3). At site 2, remained low throughout the remainder of

the study period (Fig. 4). Sapling height did
not significantly differ between control
and exclosure plots for any of the target
tree species, although sycamore maple and
hornbeam saplings tended to be taller in
the exclosure than in the control plot (Fig.
6).
At site 2, bramble was the most frequent
and abundant type of vegetation in the understory; it occurred in almost all the exclosure subplots at a mean cover of about
64.3 ± 2.3% overall. After fencing, bramble
cover increased consistently from 43.8 ±

Fig. 5 - Yearly dynamics in sapling
density (number of saplings per
4 m2) for the four target tree
species in the presence of deer
(control plot, dotted line) and in
the absence of deer (exclosure
plot, solid line) for sites 1 and 2
from 2005 to 2014. Note the different scales on the y-axes. For
details on the legend, see Fig. 1.
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Fig. 6 - Yearly dynamics in the
average height (cm) of saplings
(15 cm < saplings > 3m) for the
four target tree species in the
presence of deer (control plot,
dotted line) and in their absence
(exclosure plot, solid line) for
sites 1 and 2 from 2005 to 2014.
Note the different scales on the
y axes. For details on the legend,
see Fig. 1.

4.7 % in 2005 to 65.8 ± 5.1% in 2014 in the exclosure plot (Fig. 3), while bramble cover
remained stable (at about 18 %) throughout
the study period in the control plot. Two
plant species disappeared in the exclosure
plot over time: raspberry decreased from
about 18.3 ± 3.9 % cover in 2006 to 0.1 ±
0.1% in 2014; and Carex remota from about
17.4 ± 3.0 % in 2006 to 0.2 ± 0.1 % in 2014.
Forb cover was consistently low in the exclosure and in the control plot (Fig. 3),
while the abundant cover of graminoids
and ferns dropped dramatically during the
first two to six years, and switched from
being more abundant to less abundant in
the exclosure plot compared to the control
plot.

Discussion

We observed that fencing consistently favored beech at site 1. These results are consistent with other studies on the effect of
protection from browsing on tree recruitment: browsing reduced the sapling height
of beech (Olesen & Madsen 2008) and
other species both under a mature canopy
(Stroh et al. 2008) and in clearcuts (Bergquist et al. 2009). Leonardsson et al. (2015)
showed that, after ten growing seasons,
exclosures favored oak regeneration by reducing ungulate browsing: some oak saplings reached a height of more than 130 cm
in exclosures, but never in the presence of
deer. However, in our case, fencing was
not sufficient to assure the regeneration of
tree species other than beech. It is therefore likely that excluding deer in our study
favored the pre-existing beech seedlings
(advanced regeneration).
We observed that fencing favored the
rapid regrowth of bramble at site 2, where
it became hyper-dominant in the exclosure
842

plot within two years of fencing. The role
of deer in controlling bramble and ground
cover growth is consistent with the results
by Kirby (2001); excluding deer can bring
about explosive growth in bramble thickets (Kuiters & Slim 2002). Balandier and
colleagues (2013) have shown that bramble
is more adapted to shady environments
and to disturbance (tolerant/resistant to
browsing) than was first thought.
Concomitantly with the increase in beech
and bramble cover, many herbaceous species disappeared and the cover of forbs,
graminoids and ferns declined at both
sites. Graminoids and ferns, therefore, benefitted from browsing pressure, a result
which has also been found in other studies
(Rooney 2001, Hegland et al. 2013). Likewise, the competitive ability of beech saplings was detrimental to plant community
richness and diversity at site 1 in agreement
with the results of other studies (Boulanger 2010).
Moreover, bramble is known to be a
strong competitor for resource acquisition
(Fotelli et al. 2001, Balandier et al. 2006,
2013). In agreement with Fotelli et al.
(2002), Dodet et al. (2011) and Wasem &
Häne (2008), we showed that under high
bramble cover, the establishment, growth
and survival of tree seedlings and saplings
were weak. This is also consistent with a
study performed by Harmer & Morgan
(2007) on advanced oak. However, this
contradicts the findings reported by Marquis (1981), who underlined that species
like bramble, which reduce strongly competitive species like graminoids, ferns and
forbs, can indirectly improve tree regeneration by reducing competition for resources.
However, as shown by Bellingham et al.
(2016), at lower deer densities, results

should be more contrasted. Maintaining
deer populations at relatively low levels
should favor both community diversity and
sapling growth.
Although diversity indices were calculated at the alpha-level and not at the
gamma-level, we remain cautious about
our results as they were possibly influenced by the differing number of subplots.
Indeed, at site 1 the number of subplots
was similar between the control and exclosure plots (n=21), but differed at site 2
(n=60 and 30 for the control and exclosure
plot, respectively). Moreover, the number
of subplots varied over time. This could account for some of the observed changes
given that we did not account for this bias
in the analyses other than by using a fixed
subplot size and calculating the indices at
the subplot level (alpha). Despite these
caveats, our results are likely to be relatively robust since no clear spatial pattern
was found using semi-variograms. We
should also bear in mind that exclosure experiments inform about the recovery of a
plant community after release from browsing and do not provide information about
the community that would have occurred
without the presence of deer (Mårell et al.
2012). Moreover, even though eight years
may be considered rather short for a forest
study, this time span should be long
enough to observe the first responses of
the forest understory to deer browsing
pressure and is similar to time spans in
other exclosure studies on oak (Leonardsson et al. 2015).
Furthermore, caution should be taken
when interpreting our results as differences in stand and site characteristics were
considerable. The lower basal area at the
beginning of our experiment in the excloiForest 10: 837-844

sure plot for site 2 (p <0.05) could lead to a
misinterpretation of our results. The higher
shrub and herbaceous plant cover in the
exclosure compared to the control could
have been due to differences in light availability. However, we assumed that light
availability at ground level was similar in
the control and exclosure plots as Ellenberg’s
ecological
indicator
values
(weighted by the relative cover) for light
(modified by Julve 1998) showed no differences at the beginning of the experiment
(see Fig. S2 in Supplementary material).
Furthermore, differences were observed
between control and exclosure plots after
the first year of the experiment (cover percentage, number of saplings, etc.). This
could have resulted from unobserved differences in the plots at the set-up of the
experiment or from a rapid response of
very dynamic species such as bramble to
thinning events before our first measurements.
Thanks to these two concomitant eightyear experiments, we showed that fencing
could be a useful tool to improve beech regeneration and growth. However, in our
case, fencing combined with initial thinning
was not sufficient to assure the regeneration of the other target tree species after
eight years of deer exclusion; hence we are
not able to offer guidelines to the forest
manager who wishes to direct wood production towards tree species other than
beech (in particular oak). Furthermore, removing deer browsing by fencing was not
enough to favor tree recruitment at site 2,
where bramble was widely present before
the exclosure, and whose subsequent explosion suppressed other herbaceous understory species. However, a pattern does
seem to emerge from these two case studies: shade-tolerant, browsing-tolerant, opportunistic species with a “sit and wait”
strategy appear to dominate the community in the exclosure (beech in site 1 and
bramble in site 2). Future management
practices should no longer consider understory competition and deer browsing as
two independent problems, nor should
fencing be seen as a universal tool to mitigate deer impact on tree recruitment. Forest managers should pay particular attention to the presence of strong plant competitors and adapt their management accordingly.
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