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PREFERENTIAL BROWSING IMPACT IN AN UNEVEN-AGED
BEECH FOREST IN HUNGARY

K. Katona, M.Hajdu, A. Farkas, L. Szemethy
Szent Istvan University, Institute for Wildlife Conservation, G6d6116, Hungary

Katona K., Hajdu M., Farkas A., Szemethy L. Preferential browsing impact
in an uneven-aged beech forest in Hungary. Because of selective feeding of
ungulates diverse uneven-aged forests (e.g. virgin beech forests) are probably more
resistant to browsing impacts than even-aged ones. Browsing impact of ungulates was
revealed to be low and preferential in an uneven-aged beech forest in Hungary. Beech
saplings were almost entirely unbrowsed and economically less important woody
species were highly selected by browsing ungulates.

Kamona K., I'aiioy M., @opxkow A., Cememi JI. Bnaus npedepenuiinoro
BUIIACY Xy/00U B pi3HOBiKoBOMY OykoBoMy Jici B YropmmHi. Yepe3 cenexTuBHe
BUINIACAaHHS KONMTHHMHU DI3HOBIKOBI JicH (Hampukman OyKOBi mpaiicu), MMOBIpHO, €
OinpIn CTIHKMMHM A0 BIUIMBIB BHUIACy, HDK CTapoBipoBi Jicu. BrumB Bix Bumacy
KOTIUTHAMH BUSIBHBCS HIDKYUM 1 peepeHIiifHIM B pi3HOBIKOBOMY OYKOBOMY JIiCi B
Yropmuni. [Tapoctku Oyka Oynm maibke He 00’ineHi, a eKOHOMIYHO MEHII BaXKJIHBi
BUJIU JIEPEBHUX OyJIM HAWO1IBII ITOIIKOKEHI KOIIMTHUMU.

Introduction. Selective browsing effects of ungulates, e.g. deer species,
can both stabilize or destabilize forest ecosystems and influence biodiversity
(Gordon and Prins 2008). Deer impacts on forest biodiversity are generally
considered to be negative. Excessive effects of deer populations can negatively
influence different plant and animal species. In turn other studies reveal that
intense actions taken to regulate deer densities could reduce local diversity. It
is clear that herbivorous populations impact forest habitat quality, vegetation
composition and dynamics, but also habitat quality (especially plant food
supply in the understory) impacts the population dynamics and feeding
behaviour of large herbivores.

Even-aged timber management is still common in Central Europe. It
homogenises forest habitats, which will be more sensitive to other human and
natural impacts, such as the effect of large herbivores. In a homogeneous even-
aged forest with closed canopy and scarce or removed understory vegetation
deer has no chance to follow its optimal food selection rules. In the lack of
diverse understory and mixed-species plantations or regeneration sites saplings
of the main target tree species will be primarily damaged.

The total forest cover of Hungary is 20,7 %; most of it (> 90 %) is
managed by clearcutting. One of the most important forest tree species for
forest management is European beech (Fagus sylvatica) (5,9 %). Species
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distribution models show considerable agreement in the dramatic decrease of
climatic suitability for this native tree species in the coming decades in
Hungary due to increasing droughts (Katona et al. 2013).

However, the long-term sustainability of forests dominated by drought-
sensitive native species, such as beech, depends also on the management
practices involved. Diverse uneven-aged forest ecosystems will probably be
more resistant to climate change effects (Milad et al. 2012) and herbivory
impacts (Katona et al. 2013).

We, therefore, investigated the ungulate browsing impact in an uneven-
aged beech forest area, which is a rare example in Hungary still overdominated
by even-aged forestry system.

Study area. The study area was situated in Pilis Mountains at
Pilisszentkereszt Forestry, Hungary. There single-tree and group selection
dominates the forested area of more than 1500 ha including mainly beech
stands. The difference between even-aged and this beech forest is obvious. A
mixed use of single tree and group selection results in a less closed overstory.
It enables more seedlings to emerge, which later compose a very dense evenly
distributed layer of beech saplings. The dominant ungulate species of the area
is red deer (Cervus elaphus), but roe deer (Capreolus capreolus), mouflon
(Ovis musimon) and wild boar (Sus scrofa) are also present in the area.

Methods. Our seasonal investigations were carried out between 2008
and 2011. One permanent sampling line of 1 km length with 100 sampling
point in every 10 meters was designated in the area. At the sampling points we
counted the number of sprouts of all woody species available and accessible to
large herbivores and the number of browsed ones in the understory layer. We
had four height categories: between 0 and 50, 50 and 100, 100 and 150, 150
and 200 cm from the ground surface. We counted the number of sprouts
available and browsed in a three-dimensional sample unit of 50 cm high, 50
cm wide and 30 cm deep within all vertical levels. Four sampling units placed
on top of each other at every sampling point made it possible for us to count
sprouts easily and reliably. Generally woody plants were identified to species,
but in some cases only the genus was registered. Based on our earlier
observations on herbivore browsing, one sprout item was defined as the final
ramification of the plant individual, which is longer than 3 c¢cm and obtains
leaves in the vegetation period. In case of blackberry (Rubus spp.) the
compound leaves were identified as the subject unit of browsing. We
registered only the relatively fresh damage caused by ungulates.

We also harvested plant material from each species at the diameter where
it was generally bitten in that season and we estimated the amount of optimal
forage biomass provided in the understory.

Results. Density of naturally growing beech sapling was very high
(between 30000 and 60000 saplings per hectare), meanwhile browsing impact
of ungulates on beech saplings was negligible (94 % of saplings was
unbrowsed) (Fig.1).
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Fig.1. Density of and browsing impact on beech saplings.
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Fig.2. Available food biomass of different woody species in the understory.

The proportion of beech sprouts was much larger than that of other
woody species (European ash, Fraxinus excelsior; blackberry; sycamore
maple, Acer pseudoplatanus and others) in the understory food supply. But
calculating the forage biomass provided by different species, ash biomass
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exceeded beech biomass in several cases (Fig.2). The total estimated seasonal
forage biomass in the understory during the study period was between 158 and
1800 kilograms per hectare. The estimated understory biomass consumed by
ungulates was generally lower than 5 %.

Considering the selection of ungulates among understory species
browsing on European ash (Fraxinus excelsior) and blackberry (Rubus spp.)
were conspicuous, meanwhile beech was avoided. Proportion of beech in the
understory biomass removed by ungulate browsing was negligible; mainly ash
and sometimes blackberry dominated the consumption.
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Fig.3. Proportion of different woody species in the understory biomass
removed by ungulate browsing.

Discussion. Advantages of an uneven-aged forestry system against even-
aged one from the point of view of forest biodiversity conservation are clear.
But in addition it seems that close to nature management of beech forest can be
also profitable by several reasons. Lack of fences against large game species,
which is used typically around clear-cut areas of even-aged forests, is a main
factor in diminishing the costs of forest management. Other important fact is
the dense natural regeneration of beech with very low mortality caused by
deer. It means that no expense for artificial renewal of the stand is needed.
Finally it is very important that ungulate browsing impact is not evenly
distributed on different woody species. Large herbivores select among
different plant foods; in this area they mainly browsed European ash and
blackberry and did not consume beech leaves and sprouts. We can interpret
this selective effect as a natural supporting mechanism of ungulates saving
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money to forest managers by retarding the competitor tree and shrub species of
beech. Selective impact of ungulates should also be essential in the long-term
dynamics of virgin beech forests.
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