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BARK STRIPPING DAMAGE BY RED DEER (Cervus elaphus L.)
IN THE FENCED REARING CENTRE “LOMNICKA REKA¥

Abstract: Bark stripping damage is a serious problem in some forest hunting
grounds in Serbia. This study aimed at assessing the incidence and intensity of
bark stripping by red deer in the fenced rearing centre “Lomnicka Reka™ (Mt. Ve-
liki Jastrebac, central Serbia). The data were collected by detailed surveying of
the entire rearing centre over spring and autumn 2008, 2009 and 2010. Our results
show that, in spring and summer, it is exclusively broadleaf tree species that are
bark stripped by red deer, mainly beech (86.3% or 536 trees) and hornbeam (10.1%
or 63 trees). The incidence and intensity of bark stripping were the highest in the
diameter class of 20-39.9 cm. Damaged trees were identified in all parts of the rear-
ing centre, at all aspects and at different slopes. Beech bark was stripped over the
period May-August, with the focus in June or July.

Key words: red deer, beech, bark stripping, reintroduction, Serbia

HITETA 35OI' I'VJBEIbA KOPE KOJY HAHOCH JEJIEH (Cervus ela-
phus L.) ¥ OTPABEHOM Y3TrAJAJIMLITY ,,JJIOMHUYKA PEKA*
H3Boa: llrera 300r Tysbema Kope je 030HIbaH MPOOIeM Y HEKHM IIYMCKHM JIOBH-
mruma Cpouje. L{nib ucTpakuBama je 610 1a ce yTBPIU OICeT ¥ HHTEH3UTET I'y-
JbeHa KOpe Koje Y3pOKYje jeJIeHCKa INBJbay y orpaljeHoM y3rajanuiry ,,JJoMmHnuKa
pexa“ (rutanuHa Bennku Jactpebarn, nenrpanna Cpbuja). [loganu cy konekTupann
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JeTaJbHUM MPETJICAOM Lelor y3rajanumTa y nponehe u jecer 2008., 2009. u 2010.
ropgune. OBU pe3yiTaTH HOKa3yjy Ja jelieHCKa quBJbad y mnpoiehe u yero mc-
KJBYYHBO TyJId KOpy Junihapckux Bpcra apeeha, yrinaBaom Oykse (86,3% wunun
536 crabana) u rpaba (10,1% unn 63 ctabna). Oncer 1 HHTEH3UTET I'yJbeHa KOPe
cy Hajsehn y nebspuuckoj kmacu o 20-39,9 cm. Omrehena crabna cy yTBpheHa
y CBHM JIeJIOBUMa y3rajajifilTa, Ha CBUM EKCIIO3HIHjaMa M Pa3IN4uTOM Haruoy
tepena. Kopa OykBe je ryjbeHa y nepuoay Maj-aBrycT, ca TeKHIITEM IyJberha y
JYHY WIH jyITy.

KibyuHne peun: jeneH, OykBa, ryJbeme KOpe, penHTpoaykiuja, Cpouja

1. INTRODUCTION

Red deer (Cervus elaphus L.) regularly strips bark of forest trees in many parts of
Europe, e.g. Slovenia (Jerina et al., 2008), Austria (Vospernik, 2006), Czech Repub-
lic Cermak et al., 2004), Slovakia (Rajsky et al., 2008), Great Britain (Gill et al.,
2000), Germany (Kiffner ef al., 2007) and France (Saint-Andrieux ef al., 2009).
Bark stripping damage caused by red deer was identified also in some forest hunting
grounds in Serbia, mainly in small fenced areas (game rearing centres) and in fenced
parts of hunting grounds (Gaci¢ et al., 2006, 2008, Gaci¢, Danilovi¢, 2009).

Many hypotheses have been proposed aiming at the explanation of the reasons
why ungulates remove the tree bark, e.g. the demand for high quantities of mineral sub-
stances contained in the bark, the difference in nutritive value between the twigs and the
bark, as well as the lack of high-quality food (Mclntyre, 1972 cit. after Miquelle, Van
Ballenberghe, 1989). Generally, there are two basic hypotheses which try to explain
the bark stripping damage (Gill, 1992, Verheyden et al., 2006, Saint-Andrieux
et al., 2009): 1) the value of bark as food; and 2) the use of bark for digestion improve-
ment, to establish the balance in the rumen (maintenance of pH level), or to provide pro-
tection from parasites.

By the end of the nineties of the 20t century, by the action of PE “Srbijasume*,
red deer was reintroduced to the forest complexes in Serbia, south of the Sava and the
Danube, to the following localities: “Lomnicka Reka™ on Mt. Veliki Jastrebac (1997),
“Miloseva Voda“ on Mt. Sokolovica (1997), “Kumovac™ on Mt. Cer (1998), “Valmiste*
on the fringe of the Vlasina plateau (2000), and also “Bukovik® near Sokobanja (2005).

In the fenced rearing centre “Lomnicka Reka®, bark stripping damage was detect-
ed soon after red deer reintroduction, on 846 trees or 7 tree species, among which the most
endangered species were beech (60%) and spruce (36%) (Gaci¢ et al., 2006). Subsequent
investigations showed that beech bark was removed by red deer only in the rearing cen-
tre “Lomnicka Reka®, especially in maturing and mature stands, which is explained by
a pronounced deficiency in pasture areas (2.5 ha), but also by the fact that there was no
ground vegetation in these stands (Gaci¢ et al., 2008). For this reason, the measures were
proposed aiming at the damage elimination or significant reduction. The most important
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are: harmonisation of the Special Forest Management Plan with the Hunting Plan; estab-
lishment of areas under green forage (pastures and meadows), which should be protected
(fenced) against wild boar; and the improvement of the existing pasture quality (Gaci¢,
Danilovi¢, 2009, Tomi¢ et al., 2009, 2010). The efficiency of the above measures was
verified and confirmed in spring and summer 2009, when there was a significantly lower
number of damaged trees (n=41) compared to spring and summer 2008 (n=481) (Gaci¢
etal., 2011).

This study aimed at assessing the incidence and intensity of bark stripping by red
deer in the fenced rearing centre “Lomnicka Reka®.

2. MATERIAL AND METHOD

The study area is the game rearing centre “Lomnicka Reka* (Figure 2), in the cen-
tral part of Mt. Veliki Jastrebac (MU “Lomnic¢ka Reka®), at the altitude of 530-890 m.
The area of the fenced rearing centre is 381 Aha, of which the greatest part is under forest
cover (364 ha or 95.5%), and meadows occupy 2.5 ha (0.7%). It was established in 1996
by fencing the initial area (=8.0 /), which was populated by the initial stock of 20 calves
(14 3 and 6 Q) (in 1997), followed by three red deer males and a pregnant hind (in 1998).
The relief of the rearing centre is broken by frequent alteration of streams, so the slopes
are the main terrain features. The bedrock consists of granite. Terrain aspects are pre-
dominantly north-west, west and south-west. Mean annual air temperature is 11.5°C, and
mean annual precipitation is 650 mm.

Regular forest inventory in MU “Lomnicka Reka™ was performed during 2005,
and the information on the forest state was taken from the Special Forest Management
Plan. High stands account for 64.6% of the total forest area in the rearing centre, and ar-
tificial coniferous stands occupy 35.4%. Well-preserved forests occupy 97.3% of the area,
and mixed forests 71.7%. The number of tree species identified in the rearing centre is
more than 20 tree species, among which beech (Fagus moesiaca) is the most dominant in
the total volume, followed by spruce (Picea abies), Scots pine and Austrian pine (Pinus
sylvestris and Pinus nigra), sessile oak (Quercus petraea), birch (Betula pendula), Doug-
las fir (Pseudotsuga menziesii), European fir (4bies alba), Weymouth pine (Pinus stro-
bus), and aspen (Populus tremula). The dominant forest categories are high even-aged
forests of beech (143 ha) and beech and sessile oak (70 %a), then high all-aged forests of
fir and beech (20 &a), and artificially established stands of spruce and Scots pine with
naturally regenerated beech (60 ha, and 26 ha respectively).

Game species reared in the fenced rearing centre are red deer and wild boar.
The planned density of red deer “breeding herd” was 50 individuals (13 individuals per
100 £a), and 100 wild boars. Spring densities of red deer and wild boar during the study
period was lower than the planned density (48 red deer each in 2008 and 2009, and 45 in-
dividuals in 2010; 96 wild boars in 2008, 80 wild boars in 2009, and 83 in 2010). The game
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diet was analysed based on the data obtained from the professional service of FE “Ra-
sina“ - Krusevac (data on production, purchase and consumption of food and medication).

The data were collected by detailed surveying of the entire rearing centre during
spring and autumn 2008, 2009 and 2010 (between June 26™ and July 2", i.e. between
November 3" and 15™). In the subsequent analyses, the data from the first period were
marked as spring stripping (April -June), and the data from the second period were de-
noted as summer stripping (July-Sept). It was only the trees with new wounds (removed
bark) on the stems that were recorded and measured each year. The incidence and dura-
tion of spring and summer bark stripping were recorded over five subsequent years: 2007
(Feb 20, April 21%, July 9" and Dec 10%), 2008 (Feb 26", May 30, July 7, Nov 3t
and Dec 8™), 2009 (April 18™, May 7%, May 21%, June 29" and July 9t), 2010 (May 315
and 2011 (June 25" and Aug 17%).

Bark stripping incidence is presented by the number of damaged trees in the entire
rearing centre area. Bark stripping intensity is presented by the size of wounds on indi-
vidual trees. It is grouped into four categories based on the data reported by Mountford
(1997, 2006) and Kuiters ef al. (2006): 1=limited damage (bark removed at the root
swelling); 2=moderate (10-50% of the bark removed); 3=severe (bark removed on >50%
of the stem); 4=very severe (ring-barked). The terrain slopes on which the damaged trees
occurred were measured by the instrument Vertex 3 (ultrasonic altimeter). Based on the
diameter at breast height (DBH), damaged trees were grouped into the following diameter
classes: <19.9; 20-39.9; 40-59.9; 60-79.9 and >80 cm. The damaged trees spatial position
within the game rearing centre was assessed by the device Magellan Mobile Mapper 6.
Statistical analysis was performed using software package Statistica 8. The impact of tree
diameter (DBH) and terrain slope on bark stripping intensity was tested using the one-
way analysis of variance. The correlation of tree species and bark stripping intensity was
tested by Chi-square test.

3. RESULTS

Bark stripping incidence in the fenced rearing centre “Lomnicka Reka* is presented
in Table 1. The greatest number of damaged trees was detected in spring 2008 (n=463),
and the smallest in summer 2009 (r=11). Bark stripping intensity, which is expressed by
wound sizes on individual trees, was significantly higher in spring, when there were 192
ring-barked trees (x=32.0 cm, min-max=5.0-60.0 cm), which accounts for 30.9% of the
total number of stem damaged trees. Bark stripping wounds on the trees in the severe and
very severe categories (3 and 4) range from the ground level (x=4.0 cm) to the height of
2.6 m (Xx=178.0 cm). Red deer very often remove tree bark over several years (several
times). It was found that 10.8% of new wounds were inflicted on the trees already dam-
aged in the severe and very severe categories.

Diameter structure of damaged trees per study years (2008-2010) and damage
categories (1-4) are presented in Figure 1. Bark stripping incidence and intensity are
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Table 1. Incidence and intensity of bark stripping by red deer
Tabena 1. Oncer 1 HHTECH3UTET I'yJbEHA KOPE KOj€ je y3POKOBaIa jeJIeHCKa JUBJbad

Stem damage category
Season Year Crenen omrehema cradaa Total

Toanmme no6a | Tonuna | Limited | Moderate | Severe | Very severe Ykynno
Cuad (1) | Ymepen (2) | Jak (3) | BpJo jak (4)
Spri 2008 152 60 77 174 463
pring
Tposehe 2009 8 6 11 5 30 544
2010 9 11 18 13 51
2008 11 6 1 - 18
Summer 2009 2 3 4 2 n | 7
Jleto
2010 23 6 10 9 48

the highest in the category of medium-diameter trees (20-39.9 cm). This diameter class
accounts for 48.8% of the total number of stem damaged trees, of which 137 trees are
ring-barked, which is 67.5% of the total number of trees in the very severe stem damage
category.

Table 2 presents the incidence of bark stripping per tree species. Red deer in spring
and summer exclusively remove the bark of broadleaf tree species, primarily beech, and
also hornbeam. Beech accounts for 86.3% of the total number of damaged trees, i.e. 536
trees, and hornbeam accounts for 10.1%, i.e. 63 trees. Chi-square test (y2) shows that there
is a correlation between damage category and tree species (p<0.001), and based on the
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Table 2. Species composition and number of damaged trees in the fenced rearing centre
Tadena 2. CacrtaB BpcTa u 0poj omteheHux cradana y orpal)eHOM y3rajanuimry

Year / I'oquna
Tree species 2008 2009 2010
Bpcra npseha Spring |Summer| Spring |Summer| Spring |Summer
Ilposehe| Jleto |Ilposaehe| Jlero |Ilposaehe| Jleto
Deciduous species / Jlunthapcke Bpcte
Fagus moesiaca (K.
" fly) oo ( 417 18 25 9 25 42
Carpinus betulus L. 25 - 4 2 26 6
Acer pseudoplatanus L. 2 - - - - -
Quercus petraea (Matt.) Liebl. 1 - - - - -
Quercus cerris L. 1 - - - - -
Prunus avium L. - 1 - - -
Corylus colurna L. 1 - - - - -
OML (Other species) 13 - - - - -
Coniferous species / UeTnHapcke BpcTe
Picea abies (L.) Karst 1 - - - -
Abies alba Mill. 1 - - - - -
Pinus nigra Arnold 1 - - - - -
Total / YkynHo 463 18 30 11 51 48

Figure 2. Spatial distribution of damaged trees in
the fenced rearing centre “Lomnicka

reka”
Cumuka 2. [poctopHa pacrioziena orreheHnx

Ccra-

Oayia y orpaheHom y3rajaymmry ,.JIom-

HHUYKA peKa’
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value of the coefficient of contingency
(0.212), it can be concluded that the cor-
relation is not strong.

Beech bark stripping intensi-
ty depends on the tree sizes. One-way
analysis of variance of beech diameter
at breast height (DBH) and the factor
“damage category* shows that there
are significant differences in the in-
tensity of bark stripping, i.e. that red
deer selectively remove beech bark
(p<0.001). Mean diameter of beech
trees (X=SE) in very severe damage
category (33.5+0.7 cm; n=186) and lim-
ited damage category (36.5£1.2 cm;
n=187) is significantly higher than that
of the trees in moderate (28.2+1.8 cm;
n=68) and severe damage categories
(28.4£1.3 cm; n=95). During the study
period (2007-2010), bark stripping of
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Table 3. Type and quantity of food consumed in the fenced rearing centre (Evidence Forest es-

tate “Rasina” - Krusevac)

Tabdena 3. Bpcra 1 KoJM4YiHa yTPOIICHE XpaHe y orpal)eHoM y3rajaumiTy (CBUICHIUja Iy M-

CKOT ra3JIMHCTBA ,,Pacuna’ - Kpymesair)

Year Type of food Month / Mecen >
Toguua Bpcra xpanuBa v \Y VI VIl | VI IX kg
Maize (corn) / Kykypy3 (3pHO) - 400/ 600| 1,800| 2,000, 800| 5,600
Maize (corncob) Kykypys (mum) | 2,400 1,800] 1,500] - - | 1,200 6,900]
Maize (ground) Kyxypy3 (MieBeH) 2501 150| 150, 400/ 200| 150| 1,300
Green forage / 3enena xpaHa 1,500| 3,000(4,000| 3,500/ 2,000 - |14,000
2008 |Sugar beet / lllehepna pena - - 500( 500{ 500/ - 1,500
Hay / Ceno 90 50| 30 40 80| 130/ 420
Clover / [letenuna - - 2100 210| - - 420
Cattle flour / Crouno GpamrHo 200( 300| 250f 250{ 250{ 500| 1,750
Cattle solt / Crouna co 20 25 23 30 33 28 159
Maize (corn) / Kykypy3 (3pHO) 200| 3,500| 5,880| 4,155| 2,550/ 3,570 19,855
yyﬁ;go(:f;:)) 19000 - - | - | - | - | 190
?ytil;}(gr(o;;e?em i 320/ - i i ) 320
Green forage / 3eneHa xpaHa - 2,400|3,000| 3,000/ 1,800 - ]10,200
2009 |qugar beet / Lllehepra pema ss0| 530|820/ 2,250/ 850 400| 5400
Hay / Ceno 600/ 280 - - 20 10| 910
Clover / Jletenuna - 25| 102 165 150 78 520
Bran / Mekume 560 60/ 680 210/ 900, 420| 2,830
Concentrate / Konnentpar 1,000 -l 7300 275 325, - 2,330
Cattle solt / Ctouna co 30 30 25 30 30 40 185
Maize (corn) / Kykypy3 (3pHO) 3,170| 4,050(4,440| 3,040/ 400/ - |15,100
Maize (corncob) / Kykypy3 (ki) - - - - - - -
Maize (ground) / Kykypy3 (MieBeH) 100| - - - - - 100
Green forage / 3eneHa xpaHa - - 12,400] 2,400| 2,400( - 7,200
z‘;ijlrp};:;i‘;ﬁl Ie’gg;;i pene 1,375 950 900| 975 950/ 850| 6,000
2010 Hay / Ceno 250 50| - - 500 80 880
Bran / Mekume 140/ 450, 510| 420, 390| 300/ 2,210
Concentrate / Konnentpar - - 60| 220/ 400[ 400| 1,080
Wheat / [Tiienuna - - - - 1,400| 1,620| 3,020
Barley / Jeuam - - - - - 1,640| 1,640
Cattle solt / CtouyHa co 10 70| - 125 50 60 315
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beech trees started by the end of May, and reached the maximum already in June or July.
The first beech trees with new stem wounds (removed bark) were detected on June 9
2007, May 30t 2008, May 21t 2009 and May 315t 2010. There were no beech trees with
new stem wounds during the period November-April.

Figure 2 presents the spatial distribution of damaged trees in the fenced rearing
centre. The damage caused by bark stripping is non-uniformly distributed throughout the
rearing centre area (mainly by groups), on all aspects and different terrain slopes. There
were no significant differences (p=0.388) between the terrain slopes and the damage cat-
egories. Damaged trees occur, inter alia, on the ridge, near the feeding places, salt lick
places and near the meadow, as well as along forest roads and streams.

The data on spring and summer nutrition in the fenced rearing centre are presented
in Table 3. Maize and green forage are dominant in the total quantity of consumed food,
followed by sugar beet (whole or pulp pellets), bran, concentrate, wheat and barley. The
highest quantity of maize was consumed in 2009 (altogether 9,700 kg in May and June),
which coincides with the lowest incidence of bark stripping damage (30 trees in spring).
Conversely, the lowest amount of maize was consumed in 2008 (altogether 4,600 kg in
May and June), when the largest incidence of damage was recorded (463 trees in spring).
The presented data point to the dependence between the consumed food and the incidence
of bark stripping damage. This dependence is not readily determined, because the cut-
ting of damaged beech trees in the fenced rearing centre started in 2008 (74d, 76a, g, 77a,
1, j, k), and clear cutting of Weymouth pine was performed at two sites (74c, 95k - total
3.60 ha), which caused significant changes in nutrition conditions in the fenced rearing
centre.

4. DISCUSSION

Selective bark stripping is a widely distributed and well known phenomenon, char-
acterising numerous species of ungulates and rodents. The species in the deer family
(Cervidae) selectively strip the bark of forest trees, and the tolerance of each tree species
to bark removal is different, causing the reduction in the percentage of species whose bark
is frequently removed and which is not resistant to bark removal, and vice versa (Ando
et al., 2004).

Bark stripping damage by red deer in forest plantations and stands has become an
increasing problem in Serbia, especially in the smaller fenced areas (game rearing cen-
tres) and fenced parts of hunting grounds (Gaci¢ et al.,2006,2008, Gac¢i¢,Danilovig,
2009). In the rearing centres “Lomnic¢ka Reka™ (Veliki Jastrebac) and “Miloseva Voda™
(Sokolovica), the most endangered tree species are those with smooth bark, such as spruce
and hornbeam. Beech is at risk only in the rearing centre “Lomnic¢ka Reka“. Also, de-
pending on the age, the trees of the following species are at risk: Sycamore maple, Nor-
way maple, White ash, Elm, Hazel, Wild cherry, Douglas fir and European fir. Converse-
ly, red deer does not remove the bark of Austrian pine and Scots pine, Weymouth pine,
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Birch, Sessile oak and Turkey oak. However, it was found that coniferous bark is mainly
damaged during winter and autumn, and that bark stripping incidence and intensity de-
pend greatly on the stand age.

The animals that strip bark of beech trees are: Red deer Cervus elaphus (Ueck-
ermann, 1960, Rheinberger, Suter, 2006, Gaci¢ et al., 2006, 2008, Saint-An-
drieux et al., 2009), horse Equus caballus (Kuiters et al., 2006) and American grey
squirrel Sciurus carolinensis (Mountford, 1997, 2006). Our results show that in the
rearing centre “Lomnicka Reka® during spring and summer, Red deer exclusively re-
moved the bark from broadleaf species, primarily beech and hornbeam (86.3% i.e. 10.1%
respectively of the total number of damaged trees). Similarly, in the National Park “Velu-
wezoom* (the Netherlands), it was found that horses most frequently removed bark from
broadleaf species, first of all beech, Mountain ash, Sweet chestnut and Hornbeam (Kuit-
ers et al., 2006).

The beech bark stripping incidence and intensity depends on the tree sizes. Our
results show that Red deer in the rearing centre “Lomnicka Reka® most often removed
bark from medium-diameter trees (20-39.9 cm), wherefore 48.8% of the total number of
damaged trees belong to this diameter class, of which 137 trees were ring-barked. Also,
according to Kuiters et al. (2006), horses show preference to smaller diameter classes
(<40 cm), especially the trees with smooth bark. This is explained by the fact that bark
structure changes with the increased tree age, as in most tree species bark becomes thick-
er and much more difficult to detach (Gill, 1992).

Beech is at risk of bark stripping during a long time interval, between the ages of
15 and 50 years, and even later on (Ueckermann, 1960). This author reports that beech,
as opposed to other tree species is at risk exclusively in spring and summer (between May
20 and Aug 31%, with the focus in July). Saint-Andrieux et al. (2009) report that red
deer removed beech bark during May-August, with the focus in June or July. Also, our
results show that red deer in the rearing centre “Lomnicka Reka“ started beech bark strip-
ping by the end of May, with the maximum in June or July. Also, previous investigations
in this rearing centre (Gaci¢ et al., 2006, 2008, Gaci¢, Danilovic¢, 2009), as well as
our study results (Figure 1), confirmed that beech trees in the small fenced areas, even
at higher ages (>70 years), could be greatly endangered and damaged by bark stripping.

Some authors (Akashi, Terazawa, 2005) report that the probability of damage
by Sika deer (Cervus nippon) to some coniferous species (Larix kaempferi and Abies sa-
chalinensis) decreased with the increase in diameter at breast height. Sika deer removes
bark of Clethra barbinervis and Ilex geniculata, but avoids the species Fagus crenata and
Acer shirasawanum (Ando et al., 2003). These authors report that forest tree bark strip-
ping caused by Sika deer was not related to the content of crude proteins, carbohydrates
and mineral elements (Ca, Mg, Na, K). However, later researches (Ando et al., 2004)
show that nutritive value of the bark is lower compared to bamboo (Sasa nipponica) foli-
age, which has high contents of crude proteins and hemicellulose in summer, but an inad-
equate ratio of mineral elements. This indicates that Sika deer consume bark to establish
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the favourable ratio of digestible nutrients in summer and/or to achieve the adequate ratio
of mineral elements.

The factors that affect beech bark stripping by red deer were studied in detail in
France (Saint-Andrieux et al., 2009). These authors report that beech bark contains
more water and carbohydrates, and less macro-elements in late spring and summer than
during autumn and winter. Bark is more easily detached in summer than during the dor-
mancy period (autumn and winter), which is in correlation with the stripping frequency.
It is also reported that both damaged and undamaged beech trees have evidently similar
bark chemical composition, which indicates that the trees for bark stripping are randomly
selected. Also, the results of our study in the rearing centre “Lomnicka Reka* (Figure 2)
show that the bark stripping damage was non-uniformly distributed throughout the rear-
ing centre (mainly by groups), at all exposures and at different slope angles.

The fact that horse Equus caballus prefers the bark of beech and several other
species (Mountain ash and Sweet chestnut) is not explained by the bark mineral compo-
sition (Kuiters et al., 2006). These authors report that the content of mineral elements
in beech bark does not differ significantly from that in other tree species (Mountain ash,
Sweet chestnut, Aspen, Common oak and Scots pine). Also, the content of mineral ele-
ments in beech bark is almost independent on diameter classes. Therefore, if we want to
explain why horses prefer beech bark stripping and select the thinner diameter classes, it
can be concluded that, regarding stripping capacity, the bark physical characteristics (di-
ameter and hardness) are much more important than the bark chemical composition. This
is confirmed by the results reported by other authors (Saint-Andrieux et al., 2009),
which report that mechanical properties of bark, especially as it is easily detachable, can
stimulate red deer to remove beech bark in summer. In contrast, selective bark stripping
of juvenile trees caused by voles (species in the family Cricetidae) is explained by the sig-
nificant differences in the bark chemical composition (Heroldova et al., 2009). It is re-
ported that broadleaf bark (Mountain ash and beech) is much more attractive to the voles
than coniferous bark (spruce), thanks to the higher content of nutrients (fats and crude
proteins) and a low content of fibres.

Based on the chemical analysis of meadow and pasture plants, and the chemical
analysis of beech and hornbeam bark (Gaci¢ et al., 2008), it was found that the plants
had almost two times higher energetic value than beech bark (4.51 MJ-kg! ME) and horn-
beam bark (4.72 MJ-kg™! ME). As all animals as a rule show preference to the nutrients
which are more digestible and richer in energy, these authors conclude that red deer in
the rearing centre “Lomnicka Reka® should by all means prefer to consume pasturage
than the tree bark, if it was available. In this rearing centre, there is only one meadow
(92" Compartment, Clearing 1) of relatively small area (1.71 ha), so the grass is com-
pletely consumed by big game already at the beginning of the vegetation period (Tomi¢
et al., 2009, 2010). Based on the plant community analysis, this association is Agrostio-
Festucetum valesiacae Gaji¢ 1961. However, it is reported that poor and valueless spe-
cies account for the highest percentage (29.4%), whereas the grasses of high and medium
quality account for 20.6%, among which are: Agrostis capillaris L., Festuca rubra L.,
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Festuca vallesiacae L., Poa pratensis L., Festuca pratensis Huds. and Cynodon dacty-
lon L. Leguminous species of high quality are Medicago lupulina L., Trifolium repens L.
and Trifolium pratense L. In other families, there are 4 useful species, 3 conditionally
useful species, 10 poor and valueless species, and two species are harmful and slightly
poisonous (Rubus cesius L. and Mentha longifolia L.). For this reason, it was proposed to
improve the quality of this meadow and the few forest clearings, i.e. to establish new ar-
eas under green forage, which could satisfy the nutrient requirements of Red deer, which
would most likely prevent (or significantly reduce) the bark stripping of beech trees. Also,
fertilization was proposed as the main measure for meadow improvement, i.e. the mini-
mal rates of NPK 15:15:15, 300 kg-ha™! in spring, which would be favourable for the good
quality leguminous species.

The analysis of game nutrition in the rearing centre “Lomnicka Reka®, also shows
that the lowest quantities of maize were consumed in 2008 (4,600 kg in May and June),
while almost two times higher quantities were consumed in 2009 (9,700 kg), and 2010
(8,490 kg). When these data are compared to the number of damaged trees (463, 30 and 51
respectively), it is evident that the higher quantities of consumed food result in the smaller
incidence of bark stripping damage. Also, in the meadow of the 92"! Compartment, as
well as in some of the existing and new forest clearings (e.g. 74c), the hunting ground
user performed the proposed agro-engineering measures - mineral fertilization and seed
sowing of suitable species and varieties for hay production and pasturage (Gac¢i¢ et al.,
2008, Tomi¢ et al., 2009, 2010). Additionally, large-scale felling over several past years
(2008-2010), primarily of damaged beech trees, provided considerable amounts of twigs
and foliage in the spring, but also opened the canopy in many stands and stimulated the
development of shrubs and ground flora. Accordingly, the results of our study confirm
the hypothesis that forest tree bark stripping was caused by the deficiency in natural food

supply.

5. CONCLUSIONS

The following conclusions were made based on the study in the fenced rearing

centre “Lomnicka Reka“:

—Red deer in spring and summer exclusively remove bark of broadleaf tree spe-
cies, first of all beech (86.3% or 536 trees), followed by hornbeam (10.1% or 63
trees);

— Bark stripping incidence and intensity are the highest in diameter class of 20-
39.9 cm, which accounts for 48.8% of the total number of damaged trees. Bark
damage of 137 trees is in very severe category (ring-barked);

— Damaged trees are non-uniformly distributed throughout the rearing centre area
(mainly by groups), at all aspects and at different slopes;

— Beech bark was stripped in the period May-August, with the focus in June or
July;

45



Gagi¢ P.D, Danilovié¢ M., Zubié¢ G., Cirovié P.

— Beech trees can at bark stripping risk over a very long time interval (>70 years),
especially in smaller fenced areas;

— Our results confirm the hypothesis that forest tree bark stripping is caused by the
shortage of natural food;

— In the following period, new areas under green forage (pastures and meadows)
should be established and the quality of the existing pasture arecas should be
improved.
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Hparan I1. 'auunh
Munopan Jlanunosuh
l'opan 3y6uh
Ipenpar huposuh

IITETA 350OI' T'YJbElbA KOPE KOJY HAHOCH JEJIEH (Cervus elaphus L.) ¥ OI'-
PABEHOM Y3IrAJAJIMIITY ,,JJOMHHNYKA PEKA*

Pe3ume

[Nomany cy KOJEKTHpaHH JIeTaJbHUM ITIPErNIeoM IeJIor y3rajanumra y npoiehe u jeceH
2008., 2009. u 2010. roguHe (13melhy 26. jyna u 2. jyna oqHocHo u3Mely 3. u 15. HoBemOpa). V ka-
CHUjHUM aHaJn3aMa, MOJIalli U3 IPBOT epUo/ia Cy 03HAYCHU Kao MposiehHO TyJbemhe (anpuii-jyH), a
HOJALH U3 JPYTOT IIEPHOJA Kao JICTHE IyJbere (jyn-centembap). CBake roauHe cy MEpeHa jeIHHO
cTabna ca HOBUM paHama Ha /ey (yKIomeHOM KopoM). Oricer Tysbema Kope je UckaszaH OpojemM
owreheHnx crabaia Ha 1eJ10j MOBPIIMHH. IHTEH3UTET I'yJberba KOPE je MCKa3aH BEJIWYHHOM paHa
Ha TIOjeIMHOM CTa0Ny W rpynucal y detupu crerneHa (Mountford, 1997, 2006, Kuiters et al.,
2006): 1 = cab (xopa je rysbeHa Ha XUIMITY); 2 = ymepeH (10-50% kxope yknomeno); 3 = jak (kopa
je rymena Ha >50% ne6ma); 4 = Bpro jak (kopa je mpcTeHoBaHa). Harnb tepena Ha kojeM ce Hanasze
omrehena crabna MepeH je nHeTpyMeHToM Vertex 3. Y ognocy Ha npcau npeunuk (DBH) omrehena
crabna cy rpynucana y cinenehe ne6ssuncke kiace: <19,9; 20-39,9; 40-59,9; 60-79,9 u >80 cm. Ilo-
noxaj omrehennx crabana yrephen je nomohy ypehaja Magellan Mobile Mapper 6. Crarictuuka
aHaJM3a je CrpoBeaeHa y copTBepckoM makety Statistica 8. YTunaj npeunuka cradna (DBH) u Ha-
ruba TepeHa Ha MHTEH3UTET IyJbeHba KOpe TECTHPAaH je jeHO(paKTOPCKOM aHaIn3oM BapujaHce. [To-
BE3aHOCT BpCTe ApBeha 1 MHTEH3UTETA IyJbemha KOPE TECTUPAHA j€ ¥ >-TECTOM.

[MoBpiuHa y3rajanumira ,,Jlomandka pexa™ je 381 Aa (530-890 m HagMoOpcKe BUCHHE), O
yera je Hajeehu neo mox mymom (364 ha wiu 95,5%), nok nuBane 3ay3umajy 2,5 ha (0,7%). OcHOBHU
MOJIAIH CY JICTAJBHO JIATH y PETXOHUM UcTpakuBamuma (Hip. Gacic¢, Danilovié¢, 2009, Gacdic
et al.,2011). I'ajene BpcTe qUBIBAYM Cy jeJIeH U TUBJbA cBUMA (13 ogHOCHO 26 jennuku Ha 100 ha).
VcxpaHa rajeHe AMBJba4Yd aHAIM3KMpPaHa je Ha OCHOBY MOfiaTaKa JOOHjeHUX 0/ KOPHCHUKA JIOBHIITA
(EBunenmuja I ,,Pacuna® - Kpymesarr).

Hajsehu 0poj omrehennx crabana yrephen je y mponehe 2008. rox. (n=463), a HajMamu y
neto 2009. rox. (n=11). laTEH3UTET TyJbeHa KOpe 3Ha4ajHO je Behn y mposnehe Hero y seto (Tabe-
na 1). Oncer u HHTEH3UTET TyJbemha Kope cy Hajsehn y nebspuHckoj kimacu o 20-39,9 cm (cnuka 1).
Pane on ryspema kope Ha ctabnuma omTeheHnM y jakoM U BpJIO jakoM cTerneHy (kareropuja 3 u 4)
kpehy ce on mospimne 3emsbumra (X=4,0 cm) 1o Bucune 2,6 m (Xx=178,0 cm).

VHTeH3uTeT ryjbea kope OyKBe 3aBHCH O BelnuuHe cradia. JeaHodakTopcka aHanmsa
BapHjaHce npeyHnka Ha npcHoj Bucuuu (DBH) crabana Gykse ca dakropoM ,.crerneH omrehema“
rokaszaja je jJa MocToje 3HauyajHe pas3iiMKe y WHTCH3UTETY I'yJbeHa KOpe, OJHOCHO Ja jeleHCKa
JIMBJbau CENEKTUBHO Tymu Kopy Oykse (p<0,001). Cpemmu mpeunuk crabana Oykse (X+SE)
omrehenux y Bpio jakom (33,5+0,7 cm; n=186) u cnabom creneny (36,5+1,2 cm; n=187) 3HauajHo
je Behu ox crabana omrehennx y ymepenom (28,2+1,8 cm; n=68) u jakom creneny (28,4+1,3 cm;
n=95). Hujenno crabio OykBe ca HOBHM paHama Ha aeOiy HHje yTBpheHO y mepuomy HoBeMOap-
anpuit. M3mel)y narnba tepena npu pasHuM creneHnMa omrehema crabna HUje yTBpheHa 3HauajHa
pasmuka (p=0,388).

Hajmama xonmumHa Kykypysa je yrpomieHa y 2008. romunm (4.600 kg y Majy u jyHY),
JIOK Cy TOTOBO ABOCTpyKO Behe kommumue yrpomene y 2009. u 2010. roguam (9.700 kg, omHOCHO
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8.490 kg). Kan ce oBu moganu ymopene ca 6pojem omrehennx crabana (463, 30 u 51) ounrienHo
je na Beha Konmu4nHa yTPOIIEHE XpaHe UMa 3a pe3ylTaT MambHi 0O0MM IITETE Ofl TyJberha Kope. [lopen
TOra, Ha JUBaAU y 92. omebemy, KA0 U HA HEKOIMKO MOCTOjehrX M HOBUX IIyMCKHX YHCTHHA
(amp. 74c¢), KOPUCHHK JIOBHIITA j€ CIPOBEO MPEIJIOKEHE arpOTEXHIMUYKE Mepe MOTMpaBKe - hyOpeme
MUuHepamHiM hyOpuBHUMa 1 ycejaBambe CeMEeHa OAToBapajyhux BpCTa U COPTHU 3a CIPEMamke CCHA U
ucnanty. JlogatHo, 0OMMHE cede y HeKOIMUKO mperxoanux rogunaa (2008-2010. rox.), mpBEeHCTBEHO
omtehennx crabana Oykse, 0b6e30enuie cy y nmposnehe 3HaTHy KOMUUUHY W300jaKa U JHCTOBA, Al
1 yTHLAJE J1a C€ OTBOPH CKJIION y MHOTHM CacTOjHHaMa U TUME OMOTyhu pa3Boj skOyma 1 pu3eMHe
¢mope. Pe3ynrarti Halmx UCTpaKUBama MOTBPhyjy XUIOTE3y 1a je TyJberme Kope myMckor apseha
Y3POKOBAHO HEIOCTATKOM IIPUPOJIHE XPaHE.
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