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Good beech-mast crop is important not only for beech forest regeneration but it
stimulates population abundances of granivorous animals. Abundant beech-mast
crop was observed in autumn 2011 in Beskydy Mts. Mean mass of healthy beech-mast
on Kn€hyné Mts complex was 92 g.m=2 which represents 390 pieces (pc)/m?. That was
why diet supply for granivorous forest rodents, in means of current biomass of beech-
mast, was ascertained in 5 beech stands. At each locality, beech stands were chosen
to represent Kn€¢hyné& Mt. beech forests and differ in age structure and the elevation.
Biomass of beech-mast crop collected from the lowest elevation (5% vegetation tier)
was higher (as to number of beechnuts/m?) and heavier (g/m?) compared to the highest
elevation one (8" vegetation tier). The beech forests from the lower altitude may have
a better condition for the beech seeds production. As the granivorous species are
peeling the beechnuts, so the peeled diet supply of beech-mast was also stated. This
should be considered if calculating diet consumption of particular rodent species.
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of seed consumers these were able to liquidate
considerable part of the tree seed production

Introduction
In autumn 2011, abundant beech-mast crop

(seeds of European beech, Fagus sylvatica L.)
was noted in the area of the Beskydy Mts. The
positive effect of good mast crops is in increase
of natural regeneration of beech but it also
stimulate populations of granivorous spe-
cies especially rodents to increase its densities
(Pucek et al. 1993; Jensen 1982). These species
respond sensitively to good food supply and in
case of abundant mast they might reproduce
even in winter (Zejda 1962). Outbreaks oc-
curred in two dominant forest species as bank
vole (Myodes glareolus (Pallas)) and yellow-necked
mouse (Apodemus flavicollis (Mel.)) only in years
following huge seed production (Jensen 1982,
1985; Jensen and Nielsen 1985; Suchomel and
Heroldova 2008). Together with other species
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(Crawley 1992). For winter season, rodent spe-
cies collect food reserves. Mice are able to col-
lect as much as 4 kg of seeds (Jensen 1982). The
typical burial site was a few centimeters below
the soil surface in the wall of a rodent runway.
Burial of seeds led to higher germination, as
seeds deposited in the litter layer were killed by
frost or drought. Not all seeds are consumed and
seedlings are often found in clusters originating
from caches. Mice species are able to migrate
to long distances and concentrate where food
occurs and disperse the seeds. Seeds of beech
were removed by rodents and cached at 1-13
m (mean 4.13 m) distances from the point of
falling (Jensen and Nielsen 1985). In good mast-
years rodents manage to remove not more than
15-20% of the beech-mast harvest (Tanaka 1995)



28 M. Heroldovd, . Suchomel, L. Purchart, L. Cepelka

and by Skrzydlowski (2001) damage of seeds is
10times lower if compared to low harvest when
almostall beech-mast may be removed. This was
in dependence on the quantity and the quality
of the beech-mast harvest.

The aim of our study was to evaluate the
beech-mast crop in various elevations of the
Kné&hyn& Mts complex. The differences in the
size of particular mast crops as well as variability
of the size of seeds were compared. Granivorous
rodents density response was also expressed.
As these rodents peel the seeds of beech before
consuming, the real diet supply of the peeled
beech-mast was also evaluated.

Material and methods

As to find out diet supply for granivorous for-
est rodents, current biomass of beech-mast was
ascertained in five beech stands. At each local-
ity, beech stands were chosen to be close to the
small mammal species monitoring plots and dif-
fer in age structure and the elevation. In ten of
plots, all samples of beech-masts were collected
from the ground from randomly spread 0.25 m?
plots. Beech-mast was counted and sound seeds
were selected from those damaged by insects
and weighed. The individual seeds in various
localities were weighed to know its mass vari-
ability. Compared was the weight of beechnuts
of the 5" vegetation tier with that of 8" vegeta-
tion tier. As the granivorous species are peeling

the beechnuts, so the real diet supply mass was
also stated.

Small mammal species were collected by
snap-trapping in cultivated stands of fruiting
European beech (F sylvatica) on southern slope
of Mals Stolova Mt.(49°30'19.5"N, 18°1846.0"E),
with dominant Calamagrostis arundinacea (L.)
Roth in the undergrowth, at altitude 940 m. The
relative abundance of granivorous species as
bank vole and yellow-necked mouse was calcu-
lated according to Losos et al. (1984).

All statistical evaluations were done in Statis-
tica for Windows (StatSoft Inc.).

Results and discussion

In autumn 2011, abundant harvest of beech-
mast was evaluated as to the current biomass
(diet supply for rodents). Mean biomass of
healthy beech-mast was 92 g.m? which repre-
sents 390 pieces (pc)/m? of beech-mast. Five old
fruiting beech stands varying in elevation were
evaluated (Fig. 1). Good beech-mast harvests
were continuously monitored at this forests
complex and compared. In autumn 2007 the
beech-mast harvest was also evaluated in the
similar sides with mean biomass being much
lower (23.23 g.m%; Heroldova et al. 2008). Great
differences were found also in rate of empty and
wormy seeds to healthy and full one. In 2011
this rate was 12 to 88, but in 2007 20 to 80. Also
in 1999, similar monitoring was done in two

|| || ||

800
| M all beechnuts
600 Ufull beechnuts
t B empty beechnuts
g
400 -
200
o ]
1100 1000

900 600 500
m a.s.l.

Fig. 1: Biomass of beech-mast harvest (pe.m?) in five beech forests of various elevations in Knéhyné complex

(Beskydy Mts.).
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forests at the same locality and produced much
less biomass of seeds (mean 10 g.m2, Bryja et al.
2001).

Even if the harvests of beech-mast were vari-
able in size they always influenced the dynamic
of the granivorous mammal species and stimu-
lated their densities (Jensen 1982; Suchomel
et al. 2007; Heroldova et al. 2008). Monitoring
of rodent species was done in one of the beech
complex on Mald Stolovd Mt. which resulted
in increase of bank vole and yellow-necked
mouse densities the year following the mast year
(Fig. 2).

Inautumn 2011 the highest biomass of beech-
mast was in old beech forest of 5th vegetation
tier (VT; Fig. 1). Even there was a great variability
of the seed weight, lowest elevation data (5" VT)
were compared to 8" VT. The 300 beech seeds
of each were randomly chosen. As the normal
distribution of data, these were compared by t-
test. Fig. 3 shows the main data of both sets. Of
significantly higher weight were the seeds of the
lower VT (t = 5.02; df = 299, p <0.001). It means
the lower elevation beech forests had a better
condition for the beech seeds production.
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Fig. 2: Dynamic of two granivorous species in beech forest in Knéhyné Mits complex under influence of beech-mast
years. Af — Apodemus flavicollis, Mg - Myodes glareolus.
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Fig. 3: Biomass of beech-mast harvest (g.m?) in two beech forests from 8" and 5™ vegetation tier in Knéhyné Mts. forest complex.
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Fig. 4: Weight of peeled beech-mast as a food supply for rodents compared to whole beech-mast.

Rodent species eat the beech-mast peeled, re-
moving the shell. Weight of peeled beech-mast
as a food supply for rodents was compared to
whole beech-mast (Fig. 4). Peeled beech-mast
form 69.78% of the whole one. Tt means about
30% of beech-mast is not consumed by rodents.

Natural forest regeneration by means of tree
seeds can be strongly influenced due to the seed
and fruit consumption by small granivorous
rodent species. Yellow-necked mouse autumn
diet analyses show strong dominance of seeds
(Bryja et al. 2001). In autumn with beech-mast
available this was the dominant item, in some
individuals being the only food. By Obrtel,
Holisova (1974), Holi3ova, Obrtel (1980), Bur-
schel et al. (1992), Heroldova (1994) and Bryja
et al. (2001) diet preferences of yellow-necked
mouse for seeds are the similar during the whole
year and in all studied biotopes (lowland forests,
spruce monoculture, small isolated woods and
mountains forests). As to bank vole diet in au-
tumn, HoliSova (1971) stated that this species
influences the natural forest regeneration by
high consumption of tree seeds. The increased
abundance of both dominant forest species
(bank vole and yellow-necked mouse) can result
in important losses of seeds of forest trees. Many
other vertebrates as, for example birds and un-
gulates, may show negative impact on the natu-
ral regeneration of beech forest by beech-mast
predation (Skrzydlowski 2001).

Conclusion

Population dynamic of small granivorous spe-
cies of rodents is strongly influenced by good
crop of forest tree seeds. The average biomass of
beech-mast in our study was very high (92 g.m2
which represents 390 pc.m? of beech-mast) in
autumn 2011. In respond on this granivorous
species aroused its densities. Tt was found the
biomass of the beech-mast harvests in this
region was increasing. Also the seed year fre-
quency increased. By Overgaard et al. (2007),
climatic changes, especially an increasing tem-
perature, may have been responsible for the
higher frequency of mast years, but increased
atmospheric nitrogen deposition may also have
been a contributory factor. In mast year an in-
crease of population density was ascertained
also in herbivorous vole species, even if the
beech-mast was out of their reach and not con-
sumed (Heroldova etal. 2012). In mast year, even
the other biomass of plants can be of a higher
quality. Overwintering population of voles, in a
good condition, may cause damage to the bark
of young beech trees. By Homolka et al. (2011)
the biomass of autumn food supply (in terms of
seed crop) was a good predictor of bark damage.
Seed years in forests seem to have a key role not
only in forest regeneration but also in influenc-
ing dynamic of many forest animal species from
insects to deer.
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