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EARLY ASSESSMENT OF GROWTH AND SURVIVAL RATE OF
EUROPEAN BEECH (Fagus sylvatica L.) IN PROVENANCE TRIAL ON
GOC MOUNTAIN

Viadan POPOVIC', Sanja JOVANOVIC', Aleksandar LUCIC",
Ljubinko RAKONJAC', Danijela MILJKOVIC*

Abstract: Different scenarios indicate that macro-climatically suitable areas for
European beech will decrease dramatically in the coming decades. Due to climate change,
European beech will face a change in phenology, mortality, and reduced tree growth, with a
particular tendency to reduce forest productivity in the southern part of its distribution range.
Provenance trials represent the research of the adaptation to specific environmental
conditions of populations of the same species but with different origins and provide a unique
insight into the plant's response to the changed environmental conditions in real-time.

This research aims to determine and describe the growth and survival rate of
European beech seedlings from 29 provenances in a trial established on Go¢ Mountain.

The trial involved 29 European beech provenances selected from their natural
distribution areas in Central and Southeastern Europe. The European beech provenance
trial was established in the spring of 2021 on Mt. Goc¢ in central Serbia. At the end of the
vegetation period in 2021, the height and root collar diameter of seedlings were measured,
and the survival rate was recorded. The seedling survival rate ranged from 40.7% to 84%.
Statistically significant differences between the provenances were determined for the height
and root collar diameter, and the correlation values of the measured traits.

The Mt. Goc provenance trial remains a valuable resource for studying the
performance of European beech provenances and can provide guidelines for their tolerance
and adaptation.

Key words: beech, provenances, adaptation, survival, seedlings.

PAHA MMPOLIEHA PACTA U INTPEXKNUBJbABAIA BYKBE (Fagus sylvatica L.) Y
MNPOBEHUJEHUYHOM TECTY HA TO4YY

U3Bon: [Ipema paziuuumum cyenapujuma, y Hapeonum oeyenujama opamamuyno he
ce CMarmumu MakpoKIUMAmMcKu no2o0Ha noopyuja 3a 6ykey. Kao nocieduya xaumamerux
npomena 0ohu he 0o npomene genonozuje, noseharba mopmaiumema u yMarbera pacma
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Growth and survival rate of european beech on Go¢ mountain Popovic et al.

cmabana, ca HApOYUMOM MEHOEHYUJOM CMarberbd NPOOYKMUBHOCU WYMA Y JYICHOM Oeny
apeana. IIpogenujenuuny mecmogu npedcmassbajy ynpago uCmpaxcusarbe npuiazohasarsa
nonynayuja pasiuuumoz nopekna ucme epcme Ha oopelene ycnoge cpeoune u oajy
Jjeouncmeen yguo y 002060p OUbKe HA USMEFEHO CIAbe OKOIUHE, Y PeaIHOM BPEMEH).

Lum ucmpascusarna y o6om pady o6uo je oa ce ymepoe u Onuuly nooayu pacma u
npesicuebasarba caonuya oykee uz 29 nposenujenyuja y npogenujenuunom mecmy na I ouy.

3a ycnocmasmarwe nposenujenuwinoz mecma ooabpano je 29 nposenujenyuja Oykee
ca noopyuja apeana y yewmapannoj u jyeoucmounoj Eeponu. IIposenujenuunu mecm je
ocHosan Ha naanunu lTou y yewmpannoj Cpbuju y nporehe 2021. 2o0ume. Ha kpajy
secemayuonoe nepuooa 2021. 200une, uzgpuieHa cy mepersa UCUHE, NPEYHUKA KOPEHOB02
8PAMA U pecUCmposare npexcusbasara caonuya. Ipejcusvasarbe cadnuya ce Kpemaio
00 40,7% 00 84%. Ymephene cy cmamucmuuxu 3nadajre pasiuxe usmehy nposeHujenyuja
3a ucuHe U NPeyHUK KOPEeHOBO2 6pama CA0HuYa, Kao u 3d 8peOHOCMU KOPelayuoHux 00HOCA
Mepenux ocobuna.

Iposenujenuunu mecm na I'ouy ocmaje epedan pecypc 3a npoyuasarse y4uHaxd

€BPONCKUX NpoGeHujenyuja OyKee u modce 0amu CMepHUYe 3a Uxo8y MmMoaepaHyujy u
aoanmayuyy.

Kibyune peun: OyxBa, NpoBEeHH]jEHIIM]€, aanTalija, IPEKUBIbABAE, CaIHHLIE.

1. INTRODUCTION

European beech (Fagus sylvatica L.) is one of the most important species of
forest trees in Europe, both ecologically and commercially. It is susceptible to spring
frosts and extended dry periods (Granier et al, 2007), which makes it very vulnerable
to predicted climate scenarios (Piovesan et al., 2008). Projections based on IPCC
scenarios indicate that macro-climatically suitable areas for European beech will
decrease dramatically in the coming decades (Czlcz et al., 2011). Due to climate
change, European beech will face a change in phenology, increased mortality, and
reduced tree growth (Garate-Escamilla et al., 2019), with a particular tendency to
reduce forest productivity in the southern part of its distribution range (Del Castillo
et al., 2022). The central part of Europe is already suffering the adverse effects of
climate change to a certain extent (Zimmermann et al., 2015). It is estimated that an
increase in temperature will cause a significant decrease in the number of European
beech trees at elevations below 500 m in some southern parts of the range by the end
of the 21st century (Pavlovi¢ et al., 2019). Additionally, complex disturbances
caused by biotic factors occur as a consequence of reduced tree vitality (Langer and
BuBkamp, 2023). Understanding key functional indicators of adaptability is
especially necessary in mitigating the impact of climate change (Kramer et al., 2010).
However, until now, there has not been enough research comparing selected
populations from the Western Balkans and Central Europe, especially indicating
their potential for growth as a parameter of adaptation to climate change.

One of the main features of the living world is diversity, and the main features
of the species are their variability and the ability of different genotypes to adapt to
various environmental conditions. Local adaptation enabled the persistence and
maintenance of broad distribution areas of particular plant species (Brancalion et al.,
2018; Klisz et al., 2023). Provenance trials represent the research of the adaptation
to specific environmental conditions of populations of the same species but with
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different origins and provide a unique insight into the plant's response to the changed
environmental conditions in real-time. They, in effect, represent programs or plans
for establishing and restoring forests, enabling the monitoring of various parameters
to determine the best-adapted origin to the given conditions (White et al., 2007).
Provenance trials involve collecting seeds by selecting mother trees of different
origins, producing seedlings, and planting them in a unique, homogeneous area.
They also provide subsequent measurements and data analysis of various plant
characteristics (Atiken, 2004).

Provenance trials have been established in forestry since ancient times, when they
were primarily used to increase production capacity (Matyas, 1996). Today, climate
change is at the epicenter of environmental research, so provenance trials are
established for selecting future reproductive material for maintaining existing forest
ecosystems and establishing new, more resistant ones. Data such as growth and
survival rate, resistance to diseases and pests, flowering, phenological data, as well
as the characteristics of the trunk essential for the utilization in the industry (Potts,
2004) are very significant as they represent the basis for the selection of adequate
genetic material, greatly facilitating forest management in the future. Climate
changes are happening rapidly, and their effects are becoming visible and
measurable through the increasing number of rehabilitation plans for damages
caused by wind-breaks, ice-breaks, droughts, floods, fires, or pest attacks. Plant
organisms cannot keep up with this rate of change in environmental conditions or
the rate of natural migration of species, so human assistance is mandatory to prevent
adverse predictions (Loreto and Atzori, 2024).

Beech is, in addition to particular oak species, the most important forest species in
the Serbian growing stock. European beech forests are the most widespread in Serbia
and have the largest share of wood volume. They inhabit a wide range of elevations,
ranging from very low (70 m near Negotin) to over 1500 m (Stojanovi¢ et al. 2005).
One of the models that predict climate change in Serbia, taking extreme values into
the calculations, predicts a decrease in the area of European beech forests by 90%
by the end of the 21st century (Stojanovi¢ et al., 2013). European beech provenance
trials have been established throughout Europe, and the data are monitored even
today (Muhs and von Wuehlisch, 1993; von Wuehlisch, 2004; von Wuehlisch et al.,
2010; Stojni¢ et al., 2010; Horvath et al., 2016; Mohytych et al., 2024). A new
European beech provenance trial covering 29 provenances from distribution areas in
Central and Southeastern Europe was established on Go¢ Mountain in Central
Serbia, and this research aims to determine and describe the growth and survival rate
of these beech seedlings. The findings will be a valuable resource for future research
on the performance of European beech populations and may provide insights into
their adaptation abilities.

2. MATERIAL AND METHODS
Experimental site

The trial involved 29 European beech provenances selected from their natural
distribution areas in Central and Southeastern Europe, and their general
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characteristics are shown in Table 1. In the fall of 2018, about 1 kg of visually healthy
seeds were collected from each provenance. The collected seeds were processed in
the laboratory of the Institute of Forestry in Belgrade. After analyzing their quality
and health status, a nursery test was established in the spring of 2019 at the nursery
of the Institute of Forestry in Belgrade.

Table 1. Data on the studied provenances of European beech

Provenance label Provenance name Latitude Longitude Elevation (m)
BGl Centralni Balkan 42.86444 24.24941 1100
BG2 Rila 4226417 23.28333 1280
SRBI Mali Jastrebac 43.39092 21.65006 830

SRB2 Rudnik 44.10531 20.6136 700
SRB3 Povlen 44.16111 19.69861 870
SRB4 Javor 43.44913 20.06806 1350
SRBS Go¢ 43.56351 20.75001 920
SRB6 Fruska Gora 45.14194 19.62289 370
SRB7 Severni Kucaj 44.12941 21.79868 730
SRBS8 V. Jastrebac 43.36242 21.56092 810
SRB9 Juzni Kucaj 44.07015 21.75708 700
SRB10 Stara Planina 43.38065 22.60313 1260
SRBI11 Dubasnica 44.10063 21.88801 900
SRB12 Miroé 44.57029 22.37021 450
SRB13 Kukavica 42.79124 21.97133 1200
SRB14 Boranja 44.38997 19.28981 650
SRB15 Kacer-Zelenicje 42.82314 22.21206 1180
MNE1 Borak 42.82738 19.99544 1250
MNE2 Kova¢ 43.40833 19.11611 960
BIHI Javor 44.15611 18.94333 1010
BIH2 Lisina 45.02522 17.00861 400
HR1 Bukovaca 45.34747 15.22334 435
HR2 Gg‘?:gjika 45.79191 17.12667 185
HR3 Juzni Papuk 4550722 17.63802 685
HR4 Bublen 4523139 15.84747 205
SI1 Hrastovec 46.35667 15.96667 300
SI2 Osankarica 46.45325 15.38333 1240
Cz1 Maluzin 49.27334 16.66171 360
DE1 Harz 51.78503 10.51716 820

Country abbreviations: BG-Bulgaria; SRB-Serbia; MNE-Montenegro; BIH-Bosnia and Herzegovina; HR-Croatia;
SI-Slovenia; CZ-Czech Republic; DE-Germany.
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The European beech provenance trial is situated on Go¢ Mountain (Latitude
43.56139 Longitude 20.80056) at 980 m.a.s.l., a northeast exposition in the central
part of Serbia, in Management Unit “Gracac®, department 20a, Public Enterprise
“Sume Go&“ Vrnjacka Banja. The climate on the mountain is temperate continental.
Mean air temperature is 7.5°C, and annual precipitation is 856 mm. The trial was
established in spring 2021 by planting two-year-old seedlings. The seedlings were
planted with a spacing of 2 x 1 m, resulting in a density of 4350 plants in 1 ha (50
seedlings per provenance x 3 replicates (blocks) % 29 provenances =4350 seedlings).
The experimental design is a randomized complete block with three replicates, which
was used for all trials in this series. One replicate of each provenance consisted of
50 plants planted in five rows of 10 planting sites (10 X 10 m plot). According to von
Wiihlisch (2004), the plots are large enough to maintain the trials for 60 years. At
the end of the vegetation period in 2021, the height and root collar diameter of
seedlings aged 2+1 (two-year-old seedlings after one year of growth in the field trial)
were measured, and the survival rate was recorded. The height was measured with a
ruler with an accuracy of 0.5 cm, and the root collar diameter with a vernier caliper
with an accuracy of 0.1 mm.

Statistical methods

The measured morphometric traits of the seedlings included the root collar
diameter (d, in mm) and seedling height (h, in cm), which were analyzed using the
SAS statistical package (SAS Institute, Inc. 2011). The mean values of all analyzed
seedling traits were calculated using the MEANS procedure. The significance of the
differences between the mean values of the provenances for the analyzed parameters
was confirmed using one-way ANOVA (GLM Procedure). Correlations between d
and h were obtained in the CORR Procedure. To examine the differences between
the provenances, a multivariate statistical analysis, Agglomerative hierarchical
clustering (AHC), was performed, which grouped the provenances based on the
differences in the analyzed seedling characteristics using the pair-group average
method.

3. RESULTS AND DISCUSSION

Provenance BIH2 (Lisina) with 84% surviving plants proved to be the best,
followed by provenance HR4 (Bublen) with 82% surviving plants, HR2
(Gradevacka Biogora) with 74.7% surviving plants, HR3 (Juzni Papuk) with 74%
surviving plants, and SRB13 (Kukavica) with 70.7% surviving plants. The worst
survival rate had the provenances CZ1 (Maluzin) with 40.7% surviving plants, SRB6
(Fruska Gora) and SRB14 (Boranja) with 48% surviving plants, and SRB10 (Stara
Planina) with 49.3% surviving plants. The plant survival rate above 60% was
determined in 19 out of 29 provenances, while in 6 provenances the plant survival
rate was between 50% and 60% (Figure 1).
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Figure 1. Survival rate at the provenance trial
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Figure 2. Histogram showing the mean values of root collar diameter (mm) and
seedling height (cm) (bars with standard error) from 29 provenances in a
provenance trial set on Go¢ Mountain across elevation (m.a.s.l.) (blue line).
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The mean values of root collar diameter and seedling height were not
correlated with the elevation of the provenance origin. Root collar diameter values
ranged from 3.99 mm SRB2 (Rudnik) to 6.94 mm SRB7 (North Kucaj). For the
seedling height trait, the values ranged from 32.38 cm BG2 (Rila) to 72.37 cm SI1
(Hrastovec) (Figure 2). The results of one-factor ANOVA confirmed statistically
significant differences between provenances for both analyzed traits (all p<0.0001).

The correlation values of the measured traits were statistically significant
(all p<0.0001) in the range from 0.77 SRB1 (Mali Jastrebac) to 0.29 BIH2 (Lisina)
(Figure 3).
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Figure 3. Histogram showing the correlation coefficient values (d - root collar
diameter vs. h - seedlings height (green bars) from 29 provenances in a
provenance trial set on Go¢ Mountain across elevation (m.a.s.l.) (blue line).

Following the results of the applied multivariate statistical cluster analysis
(AHC) for the analyzed traits, the provenances are divided into three clusters based
on differences. The first cluster includes 10 provenances, the second has five with
more similar differences, and the third contains 14 provenances (Figure 4).

Despite their demands on time and establishment costs, provenance trials are
still very important and informative when selecting a planting site and seeds of
suitable origin (Risk et al., 2021). The higher percentage of survival rate of specific
provenances can be interpreted through better adaptation to local environmental
conditions. However, the cause of the lower percentage of survival rate of other
provenances may be rodent attack, issues of planting microsite conditions, or
ecological effects of transplanting (Horvath et al., 2016). Mohytych et al. (2024) also
highlighted the impact of the microenvironment on the survival of beech trees in
their 28-year-old provenance trial in the Ukrainian trial site.

Unterholzner et al. (2024) studied, among other things, tree-ring width
(TRW), diameter at breast height (DBH), and climate-growth relationships of 24
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Growth and survival rate of european beech on Go¢ mountain Popovic et al.

beech provenances at three trial sites in Germany along the latitudinal gradient.
Despite greater differences between trial sites, the differences between provenances
within one field were minor, indicating the remarkable plasticity of beech as a
species. Our work showed statistically significant differences between the traits
studied and the provenances. Therefore, the observed variances represent differences
in the genotypes of the studied provenances. Significant differences between the
tested provenances of beech for the height and root collar diameter were reported by
I. Ballian, Zuki¢ (2011), and I. Stojni¢ et al. (2010). However, grouping provenances
into three clusters, in which each group is mutually heterogeneous in terms of
elevation of origin, indicates a similar strategy of phenotypic plasticity.

Additionally, Unterholzner et al. (2024) also indicated the greater
importance of climate conditions in habitat conditions compared to seed origin. This
aligns with our research findings, which show no correlation between the elevation
of provenance origin and height and root collar diameter values.

Although the goal of such trials is to select provenances that will best adapt
to the targeted environmental conditions and show the best performance, which is
also associated with stronger physiological resistance of seedlings, Hoffman (1961)
indicates that the measured height of seedlings at a younger age cannot be a reliable
parameter in assessing the growth of provenances, because differences are
manifested at a later age. On the other hand, these studies are necessary in the
selection process and represent initial steps in the long-term monitoring of
provenance adaptations.
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Figure 4. Dendrogram illustrating hierarchical clustering of 29 provenances in a
provenance trial set on Go¢ Mountain based on ACH dissimilarity. The height of
each branch indicates the level of dissimilarity between clusters, with shorter
branches representing more similar ACH profiles.
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4. CONCLUSION

This research provides valuable information about the qualitative and
quantitative traits of beech seedlings, which result from possible adaptation to
naturally drier and warmer or colder and wetter environmental conditions. The
adaptive potential of beech seedlings plays a key role in adapting to projected climate
changes and will enable the survival of this species.

The seedling survival rate ranged from 40.7% to 84%. The root collar
diameter values ranged from 3.99 mm to 6.94 mm, while seedling heights ranged
from 32.38 cm to 72.37 cm. Statistically significant differences between the
provenances were determined for the height and root collar diameter, as well as for
the correlation values of the measured traits.

The provenance trial conducted on Mt. Go¢ showed significant variability
in survival rate and growth among different European beech provenances. This
variability and adaptive potential of beech seedlings provide opportunities for further
research and breeding programs that will enable the survival and reproduction of this
species in the face of predicted rapid climate change.
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EARLY ASSESSMENT OF GROWTH AND SURVIVAL RATE OF EUROPEAN
BEECH (Fagus sylvatica L.) IN A PROVENANCE TRIAL ON GOC MOUNTAIN

Viadan POPOVIC, Sanja JOVANOVIC, Aleksandar LUCIC, Ljubinko RAKONJAC,
Danijela MILJKOVIC

Summary

European beech (Fagus sylvatica L.) is one of the most important species of forest
trees in Europe, both ecologically and commercially. Projections based on different scenarios
indicate that macro-climatically suitable areas for European beech will decrease dramatically
in the coming decades. Due to climate change, European beech will face a change in
phenology, increased mortality, and reduced tree growth, with a particular tendency to reduce
forest productivity in the southern part of its distribution range. Understanding key functional
indicators of adaptability is especially necessary in mitigating the impact of climate change.
Provenance trials represent the research of the adaptation to specific environmental
conditions of populations of the same species but with different origins and provide a unique
insight into the plant's response to the changed environmental conditions in real-time.

They represent guidelines for programs/plans for establishing and restoring forests,
enabling the monitoring of various parameters to determine the best-adapted origin to the
given conditions. Until now, there has not been enough research comparing selected
populations from the Western Balkans and Central Europe, especially indicating their
potential for growth as a parameter of adaptation to climate change.

This research aims to determine and describe the growth and survival rate of European
beech seedlings from 29 provenances within this provenance trial established on Go¢
Mountain.

The provenance trial involved 29 European beech provenances selected from their
natural distribution areas in Central and Southeastern Europe. It was established on Mt. Go¢
in spring 2021 by planting two-year-old seedlings. The seedlings were planted with a spacing
of 2 x 1 m, resulting in a density of 4350 plants in 1 ha (50 seedlings per provenance x 3
replicates (blocks) x 29 provenances = 4350 seedlings). One replicate of each provenance
consisted of 50 plants planted in five rows of 10 planting sites (10 x 10 m plot). At the end
of the vegetation period in 2021, the height and root collar diameter of seedlings were
measured, and the survival rate was recorded.

The seedling survival rate ranged from 40.7% to 84%. The root collar diameter values
ranged from 3.99 mm to 6.94 mm, while seedling heights ranged from 32.38 cm to 72.37 cm.
Statistically significant differences between the provenances were determined for the height
and root collar diameter, as well as for the correlation values of the measured traits.
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This research provides valuable information on the qualitative and quantitative traits
of beech seedlings, which result from possible adaptation to naturally drier and warmer or
colder and wetter environmental conditions. The adaptive potential of beech seedlings plays
akey role in adapting to projected climate changes and will enable the survival of this species.
The provenance trial conducted on Mt. Go¢ showed significant variability in survival rate
and growth among different European beech provenances. This variability and adaptive
potential of beech seedlings provide opportunities for further research and breeding programs
that will enable the survival and reproduction of this species in the face of predicted rapid
climate change. The Mt. Go¢ provenance trial remains a valuable resource for studying the
performance of European beech provenances and can provide guidelines for their tolerance
and adaptation.

PAHA ITPOLIEHA PACTA U IPEXXUB/bABAIbA BYKBE (Fagus sylvatica L.) Y
MNPOBEHMJEHNYHOM TECTY HA IOy

Braoan I[IOIIOBU'R, Carva JOBAHOBH R, Anexcanoap JIVIUR, Jbyounko PAKOFAIL],
Hanujena MUJIbKOBU'R

Pe3zume

byksa (Fagus sylvatica L.) je jenqHa o HajBaXKHHMjUX CACTOJMHCKUX BPCTa HIYMCKOT
npseha y EBpornu, Kako y eKOJIOLIKOM TaKko M Y KOMEpLMjaTHOM cMUcy. [Ipema pazanantium
ClieHapHjuMa, y HapeJHHM JelleHHjaMa JApaMaTHYHO he ce CMamHUTH MaKpOKIMMAaTCKU
MorojiHa mojpydyja 3a OykBy. Kao mocrieauniia kiuMaTckux mpomeHa nohu he ce mpomene
¢denonoruje, moehama MOpTANMTETa W yMamema pacta crabama, ca HAPOYUTOM
TEHJCHIIMjOM CMambemha MPOJYKTHBHOCTH ILIyMa y jy»KHOM Jeny apeana. [lo3naBame
KJbYYHUX (DYHKIHOHATHHUX TOKa3aTesba ANaNTUOMIHOCTH je MOCEOHO HEOMXOJHO Y
yOnaxaBamy yTHI@ja KIMMATCKHX MpOMeHa. [IpOBEHHjEHHMYHH TECTOBH MPEICTaBIbAjy
yIPaBO HMCTPaKMBame MpuiarohaBarma MOMyJalija Pa3iIHYUTOr IOPEKJa HCTE BPCTE Ha
ojapeheHe yclioBe CpeiMHe U J1ajy jJeAUHCTBEH YBHI Y OATOBOP OMJbKE HA U3MEHEHO CTAmE
OKOJIMHE, Y peaHoM BpemeHy. [IpeacTaBibajy CBOjeBpCHE BOAMYE MpOTpama/TuiaHOBa 3a
moju3ame U 00HOBY ITyMa, oMmoryhaBajyhu ma ce xpo3 mpaheme pa3nuauTux mapamerapa
oJpean TIOPEKJIO Koje ce HajOoJbe ajantupa Ha nate ycioBe. Jlo cana HHje OUIo JTOBOJFHO
HCTpaXXHBama Koja cy Bpimia nopeheme ogabpannx nomynanyja u3 3anagsor bamkana u
Llentpanne EBpome, HapouuTo Kao IOKa3aTeshba HHMXOBOI IOTEHIMjaJla 3a pacT Kao
napameTpa npuiarohaBama HaCTAINM KIMMAaTCKUM ITpOMEHaMa.

[wb ucTpakuBama y OBOM pajy OMO je Ja ce YyTBpAE M ONHMIIY IOAAlM pacta U
MPeXKHUBJbaBaa CaHIIIA OYKBe U3 29 MPOBEHH]CHIIM]a Y IPOBEHUjSHUYHOM TecTy Ha ['ouy.

3a ycnocTaBsbame MPOBEHU]jEHUYHOT TecTa 01a0paHo je 29 npoBeHHjeHIHja OyKBe ca
NoJpyYja apeasna y LeHTapaiHoj U jyrouctouHoj EBpornu. [IpoBeHHjeHUYHY TECT je OCHOBaH
Ha taHnHU ['ou y nertpanHoj Cpouju y nponehe 2021. romure caamboM JTBOTOAUIIEBAX
camauna. Caanuile cy 3acaljeHe ca pasMakoM o 2 X 1 M, [ITO je pe3ylTHPAIO IYCTHHOM OJT
4350 oupaka Ha moBpmuHH oA 1 ha (50 cagauna mo mpoBeHUjeHIH K X 3 MOHABIbamka (0JI0K)
x 29 nposenujenmmja = 4350 caxHauna). JeaHo MOHABIJbAEHE CBAKE MTPOBEHI]jCHITH]E CacTOjajio
ce ox 50 Ompaka 3acaleHux y meT pexosa Ha 10 Mecrta 3a camgmy (mapuena 10 x 10 m). Ha
Kpajy BerertamuoHor nepuoja 2021. roauHe, W3BpIIEHA CY Mepermha BHCHHE, MPEYHHKA
KOPEHOBOT' BpaTa U PErCTPOBAbE MIPEKHBIbaBaba CaIHHUIIA.

[IpexxuBibaBame caguuma ce kperano oa 40,7% mo 84%. BpemHoctu mpeuHuka y
KOPEHOBOM Bpary cy 6mie y omncery ox 3,99 mm 1o 6,94 MM, IOK Cy ce BPEJHOCTH BHCHHE
cagauie kperaie 32,38 M ox 72,37 uM. YTBpheHe Cy CTATHCTUYKU 3HA4YajHE Pa3IUKE
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u3Mel)y MpoBEHHjCHIMja 3a BHCHMHE M MPEYHHKA KOPECHOBOI Bpara CaJgHHIA, KAao U 3a
BPEIHOCTH KOpEJIAlIMOHUX OJJHOCAa MEPEHHX 0COOMHa.

Pesynratu oBor HcTpakuBama Jajy KOpHCHe HH(GOpPMAaIyje O KBAIUTATUBHUM M
KBaHTHUTATUBHHM OCOOMHAMa CajJHHIIA KOja je pe3ynrat moryhe ajganraiije Ha IPUPOIHO
CyBJbE U TOILIHjE WIX XJIAJHU]E U BIAKHHU]E YCIO0BE. AManTUBHY IIOTCHIIU]ANI CaqHIIA OyYKBE
MMa KJbY4YHY YJIOTy Yy npuiarohaBamy MpojeKTOBaHUM IpOMEHaMa KIMMAaTCKuX (akropa u
omoryhuhe omcranak oBe Bpcre. McTpaxkuBama y TNPOBCHHjEHHWYHOM TecTy Ha [ouy
Mmokasyje 3HadajHy BapWjaOWIIHOCT Yy TPEXKHBJhABaly U pacTy Mel)y eBpOICKUM
npoBeHHjeHIMjaMa OykBe. JloOMjeHa BapwjaOMIHOCT W aJaNTHBHH IMMOTCHIMjall CaJHUIA
OykBe oTBapa MoryhHocTH 3a Jajba MCTpaKMBama M IporpaMe OIuIeMemHBama Koju he
OMOTYAHTH OIICTaHAK W PEIPONYKIHjy BPCTE Y HOBOCTBOPCHHM IIpOjeKIMjamMa Op3ux
KIMMAaTCKUX TipoMeHa. [IpoBeHujeHnYHN TecT Ha ['0dy ocTaje BpenaH pecypc 3a MpoyvaBame
yYHHaKa eBpPOICKHUX IPOBEHH]EHIH]a OyKBe M MOXKE JaTH CMEPHHUIIE 3a FBbIXOBY TOJICPAHIIH]Y
Y aJIanTanujy.
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