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1. YBOJ

1. INTRODUCTION

IMporpam ICP 3a myme (Mehynaponau
KOOIEpallioHH TIporpaMm 3a mpaheme cTama myma
EBponie) y PenyOomumum Cpbuju ce oasuja
koHTHHYHpaHo ox 2003. rogune. [Ipaheme crama
mryma HuBo-a | oBor mporpama y 2022. roguHu
OIHOCHM C€ IPBEHCTBEHO HA OCMaTpame U
mporieHy nedonujanuje kpyHa apseha Ha
onpehenum maprienamMa — OWOWHIUKAIIW]jCKUM
taukama (BUT), wa Tteputopuju PemyOmuke
Cpbumje, mopem oOCTaIMX oOcCMarpama IIpeMa
Manyany ICP 3a myme. Cucrem npahema cTama
nrymMa je HHTeTpHcaH y JpXKaBHO ILIYMapcKo
OKpyX€Hme, Tako Ja y I[porpaMmy ydecTByje
HEKOJINKO WHCTHUTYIHMja ca CBOjUM CapaJHHUIIMa
MoJ KOOpWAHAIMjOM YmpaBe 3a IOymMe U
HanonaaHor ¢okan tentpa (H®PI[) Cpobuje 3a

npaheme crama myma y Macturyty 3a
myMapcTBo. IIpuMep OBaKkBe CTPYKType je
CLRTAP! nporpam (KouBeniuja 0

MPEKOTPaHUYHOM TPEHOCY Ba3AyIIHHX 3aral)ema)
KOjHU je yCTaHOBJbEH Ipe 38 TOoIMHa ca HJbEM Jia
ce cMamK BazaymHo 3araheme EBpore. [Iporpam
ICP 3a myme? ce onsuja y oxupy UNECE?
HCTOBpEMEHO Ha 5624 OMOWHAMKAIIN]CKUX Tadaka
Hugo-a | (momarak u3 2021 rogune) u 561 npiena
Hupo-a Il (momarak w3z 2020 romune), rae ce
OpaTd BHUTATHOCT M 3/PAaBCTBEHO CTame IIyMa
EBpone. TpenytHo 42 3emsbe y EBponu u mmpe
yuecTByjy y mporpamy ICP 3a myme. Csake
romuae HO®I[ Cpbmje obOpabyje momartke
NPUKYIUbEHE Ha TEPEHY TOKOM BEreTaluoHOT
nepuoja, caulmbaBa HM3BENITa] M JOCTaBJba ra
MHuUHHUCTApCTBY TOJHONIPHBPEAE, IIyMapcTBa U
BOJIONIpUBpeNie — YTpaBu 3a myme. M3Bemraj o
CTalky IlyMa Ha OHOMHIWKAIIMjCKAM Tadkama
CpOuje Ha SHIJIECKOM je3UKy ce J0CTaBJba, TaKkohe
CBake TroauWHe, [JIaBHOM  KOOPIMHAIIIOHOM
uentpy* nmporpama ICP 3a myme koju ce Hanasu y
Eberswalde, Hemauxka.

1 CLRTAP — Convention on Long-range
Transboundary Air Pollution

Z |CP Forests — International Co-operatative
Programme on Assessment and Monitoring of Air
Pollution Effects on Forests. http://icp-forests.net/

3 UNECE- United Nations Economic Commission for
Europe

4 PCC of ICP Forests — Programme Coordinating
Centre of ICP Forests, Eberswalde, Germany. Thunen
Institute of Forest Ecosystems

ICP  Forests Programme (International
Cooperative Programme on Forest Condition
Monitoring) has been continuously performed in
the Republic of Serbia since 2003. The Level |
forest condition monitoring of this programme is
focused on the observation and assessment of
defoliation of tree crowns on selected sample plots
(SP) established in the Republic of Serbia, along
with other observations according to the ICP
Forests Manual. The system of forest condition
monitoring is integrated into the state forestry
system, with several institutions and their
associates participating in the programme. Their
work is coordinated by the Forest Directorate and
The National Focal Center (NFC) for the forest
condition monitoring of the Institute of Forestry.
An example of this structure is the CLRTAP®
programme  (Convention on  Long-range
Transboundary ~ Air Pollution), which was
launched 38 years ago with the aim to reduce and
prevent air pollution in Europe. ICP Forests®
Programme has been performed under UNECE’
on 5624 Level | plots (data from 2021) and 561
Level Il plots (data from 2020) by monitoring the
vitality and health condition of European forests.
Currently, 42 countries in Europe and beyond are
participating in the ICP programme for forests.
Every year the NFC of Serbia processes data
collected in the field during the growing season,
compiles a report and submits it to the Ministry of
Agriculture, Forestry, and Water Management —
Forest Directorate. An annual report on forest
condition on the sample plots in Serbia is also
submitted in English to the Programme
Coordinating Center of ICP Forests (PCC8) in
Eberswalde, Germany.

5 CLRTAP — Convention on Long-range
Transboundary Air Pollution

SICP Forests — International Cooperative Programme
on Assessment and Monitoring of Air Pollution Effects
on Forests http://icp-forests.net/

"UNECE - United Nations Economic Commission for
Europe

8PCC of ICP Forests — Programme Coordinating Centre
of ICP Forests, Eberswalde, Germany. Thunen
Institute of Forest Ecosystems






2. AKTUBHOCTHU MOHUTOPHHTI A 3A
HHUBO 1

2. MONITORING ACTIVITIES -
LEVEL I

Mpexa Huoa | je ycraHoBibeHa 3a
npaheme 3ApaBCTBEHOI CTama IIyMa U HUXOBE
NPOCTOpPHE M BPEMEHCKE IMPOMEHE Ha MHIMPOKO]
OCHOBU M y TOKY HEONXOAHOI BpPEMEHCKOT
nepuoja.

CucteM  OBOI  HHBOA  MOHHUTOpPHHIa
aJIeKBaTHO TIOKpHBA HajBaKHUje mryme y EBpomnu.
Mpexa HwuBoa | campxm 5624 mapuena 3a
MOHUTOPUHT (OroMHIMKAIIN) CKAX Tagaka),
CHCTeMaTCKu pacrniopehernx y mpexu 16 x 16 km
mmpom EBpome. YV mojeanHuM 3emMibaMa MOCTOjU
rymtha HampoHalTHA MpeXka y LWJby NOTIyHH]e
MIPOLIEHE CTama Ha HAlIMOHAJTHOM M PErMOHATTHOM
HUBOy. Y okBupy HmuBoa | mpare ce cnenehu
napaMeTpH: CTambe KpyHa, XeMH3aM 3€MJbUINTA U
ucxpaHa nryMckor apseha.

Level I network was established to monitor
the health condition of forests and their spatial and
temporal changes on a large scale and over a
specified period.

This level of monitoring covers the most
important forests in Europe. The Level | network
contains approximately 5624 monitoring or
sample plots systemically arranged in the 16 x 16
km grid net across Europe. Some countries have a
denser national network that provides a more
elaborate assessment of the condition at the
national and regional levels. The main parameters
to be assessed at this level are crown condition,
chemical properties of soil, and nutrition of forest
trees.






3. METOJAE U KPUTEPUJYMH

3. METHODS AND CRITERIA

[Tpema KOOPAMHATHO] MPEKHU
OMOWMHAWKIIMJCKUX Tadaka ofpehyje ce y
npocropy BUT mapuena koja je o3HaueHa y
CPEIMHN METaJHOM IIWIKOM japke 6oje. Y3opiu
npseha 3a mponeHy crama KpyHa CHCTEMAaTCKH ce
Oupajy kao kimacrep oa 4 mecra (ciauka 3.1).

CranHa oryefHa NOBPUIMHA Ha3BaHa je
OmomHaMKanujcka Tauka. CacToju ce of LEHTpa,
KOoju je onpeheH Ha OCHOBY KOOpIWHATa M Ha
TepeHy je o0enekeH MeTamHoM munkoM. Ha 25
Merapa OJl LIEHTpa, a y TMpaBIily YSTUPU TIJIABHE
CTpaHe cBeTa onpeleHe cy orieqHe NOBpLIMHE, HA
KOjuMa je u3IBOjeHO To 6 crabama koja cy
obenexxena OpojeBuMa of 1 10 6.

VY cMmepy YeTHpH TJIaBHE CTpaHE CBETa Ha
YAAJBEHOCTH MO 25 m OJ UEHTPAJHOI MecTa —
HIMITKE, 0Aa0Kpa ce MO IIeCT HajOMKuX crabana
(ykymHO 24), KOoja ce neUHUNIIY Kao y30pIH 3a
nmporeHy. Yzopuu npseha mompa3ymeBajy cBe
BpcTe npBeha, mMojx yclIOBOM Ja MM je BHCHHA
npeera npexo 60 cm. Kiace mokpoBHOCTH, ITpeMa
cucteMy Kpadra (momuHaHTHa, KOJXOMHHAHTHA,
cyOlOMHMHAHTHA, TOTHIITEHA ©  ymwupyha),
onpehyjy crabima koja ce y3umajy y o03mp 3a
MporeHy, amu 0Oe3 3Ha4ajHUX MEXaHHUYKHUX
omrtehema (cnuka 3.2). M3abpana crabna TpajHO
ce oO3HauaBajy OpojeBuma 3a Oyayhe cranHe
nporeHe. Crabna Koja Cy yKJIOmeHa 300T Mepa
ra3noBamba WIM W3 HEKUX JAPYTHX pasjora,
3aMemyjy Ce HOBHUM CEJICKTOBAHMM cTabianMa.
YKOIIMKO ce cacTojuHa YKIOHHW YHCTOM CEUYOM,
0CTaBJba C€ LEHTpPAJIHA Tayka /IO MOJH3amka HOBE
CacTojuHe.

A sample plot is determined according to
the coordinate grid of sample plots. It is marked
with a rod of a vivid color in its center. Samples of
trees for the assessment of crown condition are
systemically selected as 4-point cross clusters
(Figure 3.1).

A sample plot is a permanent observation
plot. Its center, determined by its coordinates, is
marked with a metal rod in the field. A sample
plot has four subplots oriented in four cardinal
directions 25 m from its center. Each subplot has
six trees singled out and marked 1 to 6.

Six trees nearest to the subplot centre are
selected as sample trees on each subplot. It results
in 24 sample trees per plot. The sampled trees
include all tree species with a minimum height of
60 cm. The crown canopy classes after Kraft
(dominant, co-dominant, subdominant, suppressed
and dying) are used as a criterion for selecting
trees, excluding trees with significant mechanical
injury (Figure 3.2). The selected trees are
permanently marked with numbers for the future
mandatory assessments. The trees which have
been removed due to management measures or for
some other reasons are replaced with new ones. If
a stand is clear-felled, the central point remains
until a new stand is established.

Cauxa 3.1. Ilpukas
OMOMHIUKAIIH]CKE TaUuKe — KilacTepa
ca 4 mecra ca 6 crabasia ¥ IpUMEPOM
n3MelITama y3opaka apseha
Figure 3.1. A sample plot as a 4-
point cluster with 6 trees and an
example of tree replacement

Cuamka 3.2. Knace nokpoBHoctH kpyHa no Kpadty: 1. noMuHaHTHO,
2. KOZIOMHMHAHTHO, 3. CyOJOMHHAHTHO, 4. HOTHIITEHO, 5. ymupyhe
Figure 3.2. Crown canopy classes after Kraft: 1. dominant, 2.
codominant, 3. subdominant, 4. suppressed, 5. dying



Cmarve Kpyna

Y OKkBUpY HaIMOHATHOT W TPaHCHAIHO-
HaHOT HcTpaxuBama (Huso I) crame kpyHa ce
npema Manyany ICP 3a mryme mu3pakaBa kiacama
nedomnujarnyje, 0K ce IMpolleHa MpoMeHe 0oje u
KOMOWHOBaHa mpoleHa omTehema He pagu of
2012. rogune.

Hedonmjanmja ce mporemyje y HHTEpBa-
muMa of 5% W rpymnuine ce y 5 Kiaca HejeIHaKoT
omncera (tadena 3.1).

Tree crown condition

Within the framework of the national and
transnational research (Level I) and following the
ICP Forests Manual, the tree crown condition is
assessed by the classes of defoliation. Colour
change and combined damage classes have not
been included in the assessments since 2012.

Defoliation is assessed in 5% intervals and
it is classified into 5 groups of uneven range
(Table 3.1).

Tabena 3.1. Kinace nedommjarmmje npema UN/ECE u EU knacuduxanuju
Table 3.1. Defoliation classes according to UN/ECE and EU classification

Knaca Crenen aedoaujanuje Ipouenat ryéurka aumha/geTuna
Class Degree of defoliation Needle/leaf loss %

0 Hema/none 0-10%

1 ciab (ymo3opasajyhu)/slight (warning) >10-25%

2 cpeamu/moderate >25-60%

3 jak/severe >60-100%

4 cyBa crabua/dead 100%




4. IPAREIBE CTAIbA IIYMA Y
PEITYBJIMIIN CPBUJH 2022.
I'OAUHE — HUBO I

4. FOREST CONDITION MONITORING
IN THE REPUBLIC OF SERBIA IN
2022 - LEVEL |

[Ipema mporpamy pajga BH3YeTHO OCMart-
pambe Ha TepeHy je W3BPIICHO Ha TepUTOPHjU
Peny6inke CpOuje npema Manyany ICP 3a myme
3a 2022. roAauHy y MEpHOAy OJ jyHa JO Kpaja
centemOpa. 3BpiieHa je mporeHa crama KpyHa U
yCcTaHOBJbEHA Cy omrehema Ha npBehy ox Gomec-
TH 1 wTerounHa. [Ipema Manyany nmpoueHa crama
KpyHa JpBeha 00aBiba ce Ha CBHM TayKama CBaKe
TOJMHE, JOK C€ MpOleHa CTamka 3eMJBHIITA WU
CTame HWCXpaHe MIIyMCKOr npBeha — domujapHe
aHanu3e obaBsba cBakux 10 roguHa. MOHUTOPUHT
Hugoa | y 2022. o6aBuin cy UCTpaXkUBa4u U CTP-
yusbalid MHcTHTyTa 32 mymapcrBo u3 beorpana u
HHcTuTyTa 3a HU3MjCKO LIYMapcTBO U JKMBOTHY
cpenuny u3 Hoeor Cana y capanmwu ca JIT,,Cpou-
jamryMe®, HaIMOHAJHAM IapKoBUMa ,, Depmam®,
,»Komaonuk" u ,,Tapa* u JII ,,BojBoguHanryme.

Ha kaptu 4.1. nmat je mpuka3 pacropena
BUT Husoa | u Il Ha tepuropuju CpbOuje y
I'eorpadcrom nHDOPMAITMOHOM CHCTEMY.

I'eorpadcku unpopmarmonu cucrem (I'MC)
j€ NWTUTAIHU anar 3a rpaguuky u anpaHyMepH-
YKy NpEeACTaBy pEalTHUX MPOCTOPHHUX I10jaBa,
MaHUMYTAlHjy BEIUKHM OpojeM MPOCTOPHHX
mojaraka, mpoctopHe aHamuze u mozene. [UC
npuctyn y uenokynHoMm mociy ICP 3a miywme,
npahema cTama IIyMa BEJIHKHX pa3Mepa Ha HUBOY
JIp’KaBa je He3aMEHJbMBa IMPOIEAypa KOja OMOTy-
haBa anmekBaTaH MpHKa3 y peaJlHOM KOOPJWHAH-
THOM cucTeMy cBuX nojataka. Kopumhemwe I'C
MOCTYIIKA NOYMIbE 01 noveTHe (asze oxpehuBama
Mpexe JIoOKaluje OWOMHIMKAIMjCKUX —Tadaka
(BUT), pana Ha Tepeny u mapkupama bUT mox-
puikom ITIC (Global Position System) pyuHux
ypehaja, ma g0 yHoca nogaraka y ['MC cucrem,
u3pajie aHajau3a, MoJIeNia U apXUBUpama IMojaTaKa
(Nevenic¢ et al., 2011) o T'MC nporenypu.

3a mpaktruny [MC ynotpeby koopanHaH-
tHH pedepentHu cucteM (KPC) moxe ce objacH-
UTH Ka0 KOOPAMHATHHU CHCTEM KOjH je TIOBE3aH ca
3emsboMm ca l'eoperckum [Jatymom. KPC moxe
outn ['eoseTcKu KOOPAWHATHU CUCTEM Y KOME Cy
nosuiyje aeunucane reorpackoM Ty)KHHOM H
mupuHOM. Y BehHMHU cilydajeBa ce KOPUCTHU MPoj-
€KTOBaHU KOODJUHATHH CHUCTEM TJie Cy KOOpJH-
HaTe TpebadyeHe y paBaH kopucrtehu Mam mpo-
jexkunjy. OBaj W OCTamM TEPMHUHHU CY HPELU3HO
JepuHUCaHW 1O MelyHapoIHUM cTaHgapAuMa
(1SO 19111:2003).

Following the guidelines of the ICP Forests
Manual, visual monitoring was carried out in the
period from June to late September 2022. It
included the assessment of tree crown condition
and the damage caused by diseases and pests.
According to the ICP Forests Manual, crown
condition assessments are mandatory on all plots
once a year. On the other hand, soil condition
assessments and the assessment of the nutritional
status of forest trees — foliar analysis are carried
out every ten years. Level | monitoring in 2022
was carried out by researchers and experts from
the Institute of Forestry in Belgrade and the
Institute of Lowland Forestry and Environment in
Novi Sad, in collaboration with SE “Srbijasume”,
“Djerdap”, “Kopaonik”, and “Tara” National
Parks and SE ”VojvodinaSume”.

Figure 4.1 shows the spatial distribution of
Level I and Level Il sample plots on the territory
of the Republic of Serbia presented in Geographic
Information System (GIS).

Geographical Information System (GIS) is a
digital tool designed for graphic and alphanumeric
presentation of spatial data. It can store and
manipulate a great number of spatial data, perform
spatial analyses and create models. A GIS
approach to the whole business of ICP Forests,
which implies monitoring of large-scale forests at
the national level, is an indispensable tool that
provides an adequate representation of all data in
the actual coordinate system. GIS procedure is
applied from the initial stages of mapping the
network of sample plots (SP) and sample plot
marking in the field, supported by GPS (Global
Position System) handheld devices, to the final
stages of entering data into the GIS system,
making analyses and models and data storing
(Neveni¢ at al., 2011).

A Coordinate Reference System (CRS) is
used for the practical application of GIS. It can be
defined as a coordinate system that is related to
the Earth with Geodetic Datum. CRS can be a
geodetic coordinate system in which positions are
defined by longitude and latitude. In most cases,
the projected coordinate reference system is used.
The coordinates are projected onto a two-
dimensional plane by using a map projection. This
and other relevant terms are precisely defined by
international standards (ISO 19111:2003).



Crabna Ha orneganMm nossma BT Husoa
Il wHa Tepuropuju Penybmmke Cpbumje cy
T€OICTCKH CHUMJbEHA U YHEIICHA Y KOOPAWHATHU
cucreM. Ha kaptu 4.1. mpukasaH je pacropen
BUT Tawaka HwBoa | wu Hwusoa Il
MaHunynaTiBHAM TPUCTYIIOM Y OATOBapajyhem
I'NC nmporpamy, cenekuujom oapelheHe Teme win
JKEJEHOT T0/IaTKa, Ha OBAaKBOj AIUTMKAIIAjA MOXKE
Ia ce Ao0mje jacaH MPHUKA3 CBHUX pPeeBaHTHHX
anaHyMEpUIKHX U IPOCTOPHHX MOJATaKa.
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The Level Il sample plot trees on the
territory of the Republic of Serbia are GIS-
recorded and entered into the coordinate system.
Figure 4.1 shows the spatial distribution of Level |
and Level Il sample plots. The manipulative
approach applied in an appropriate GIS
application can allow us to get a clear
representation of all relevant alphanumeric and
spatial data by selecting the desired theme or a
piece of data.
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Kapra 4.1. Pacniopen buonnankanujckux trauaka Huso I 1 Huso 2 Ha Tepuropuju Penyonuke Cpouje y 2022.
romuan — ['eorpadekn nudopmarmonu cucrem (I'MC) - ArcMap (opwr.)
Map 4.1. Spatial arrangement of Level | and Level Il sample plots on the territory of The Republic of Serbia in 2021 —
Geographic Information System application (GIS) - ArcMap (Orig.)



4.1. BHOUHJHKAIIUJCKE TAYKE
—HHUBO1Y 2022. TOJUHH

Y rtoky 2022, romuHEe Ha  CBUM
OMOWHAMKAICKIM TadyKama W3BpIICHA je OIleHa
cTama Jedonrjaiyje U eBUIeHTHpame omrTehema
MO0 THUMNOBMMA. 3a U3pagy OBOI H3BEUITaja
KopuirheHu cy moganu u3 ¢opMyiapa/3anucHruKa
Koje ucTpaxuBaun MHcTHTyTa 3a IIyMapcTBO
Beorpan n MucTUTyTa 32 HU3MjCKO MIYMapcTBO U
KUBOTHY cpeauny Hosu Cax, y TnpuCyCTBY
CTpYyYHMX JIMIa, LIYMapCcKuX HHXEmepa U
TEXHUYapa HAJISKHUX 32 PEOHE M pEBUpE Y
kojuma cy BUT mnocraBibeHe, momnmymaBajy Ha
auny Mecra. Y TEpPEeHCKUM 3alMCHULMMA IOopex
OCHOBHHUX YHENICHUX MojaTaka o aedonujanuju u
omrehemrMa yHOCE ce: AaTyMu oOwuiasaka H
MMeHa TPUCYTHUX W YKPAaTKO HaBOJE HajBa)KHMU]a
3anaxarma.

Hpxehu ce mporpama pana, a y ckiagy ca
NponucaHuM HopMmama u3 Manyana y Toky 2022.
romuHe Ha BUT HuBo | oGaBseeHa je mporeHa
CTaka KpyHa M TPHUKYIUBCHH Cy Y30pIH
ACUMWJIALIMOHUX OpraHa 3a XEMHjCKY aHajm3y.
Harmonanuu ¢oxan mieHTap je ypemHo JOCTaBHO
pesyirate M H3BeIUTaje YIpaBU 3a IIyMe U
rmaBioM ceaumty PCC ICP 3a myme vy
Eberswalde, Hemauka (Anekc 3).

TepeHcku paz Ha MPOLICHU CTamka KpPyHa Ha
OnonHaMKaNMjckuM Taukama Huso-+a [y 2022.
roguau 3amodeT je 16.06.2022. rogmne y LI
,»CromoBu* — KpasseBo Ha BUT 58 — BoryroBauka
bama BUT 60 — Bpmauka 6ama, a 3aBpIieH pagoM
02.09.2022. rogune Ha BUT 4 - IlltaBuna koja
npuraga LI ,bopama™ Jlozauma. Ilpen xpaj
BereranoHe ce3one 2022. romuHe o0OaBibeHA je
KOHTpoJia ojapeljeHor Opoja OMOMHIAMKAIIM]CKUX
Tayaka W CIPOBEACHO je NPUKYIUbake y30paka
ACUMMJIALIMOHMX OpraHa 3a XEMHjCKe aHaluse y
nepuoay ox 17.10.2022. no 10.11.2022, ca 10
OMOMHAMKAIMjCKMX Tayaka, a y CKIaay ca
mpornucannM HopMmama mnpema manyary ICP 3a
HIyMe.

4.1. SAMPLE PLOTS
—LEVEL I IN 2022

During 2022, defoliation was assessed and
damaging agents were recorded and classified by
groups on all sample plots. This report uses the
data obtained from the field forms — reports filled
by researchers from the Institute of Forestry in
Belgrade and the Institute for Lowland Forestry in
Novi Sad in the presence of experts, forest and
hunting  inspectors, forest engineers and
technicians responsible for the particular sample
plot localities or areas. Besides the basic data on
defoliation and damage, field forms include the
date of the visit, the names of the attendees, and a
summary of the most important observations.

According to the work programme, this
year's analyses included the crown condition
assessment and the collection of foliar samples for
chemical analyses as prescribed by the standards
of the ICP Forests Manual. The National Focal
Center submitted the results and reports to the
Forest Directorate and to PCC ICP for Forests
with its headquarters in Eberswalde, Germany
(Annex 3).

The fieldwork on crown condition
assessment in 2022 started on 16 June in the FE
Stolovi, Kraljevo, on SP 58 Bogutovacka Banja
and SP 60 Vrnjacka Banja and ended on 2
September on SP 4 Stavica that belongs to the FE
Boranja, Loznica. Toward the end of the growing
season of 2022, some sample plots were examined
and foliar samples were collected for chemical
analysis. The collection was performed on 10
sample plots in the period from 17 October to 10
November 2022 in accordance with the standards
of the ICP Forests Manual.

- ¥ S & -
Cauka 4.1. Usrnen BUT Hugo | Ha Tepeny

Figure 4.1. Level | SP — the state in the field
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Canka 4.2-4.3. Obenexasame u u3/iBajambe HOBOI cTabna Ha Husoy I
Figure 4.2.-4.3. Marking and selecting a new tree at Level |

Cauka 4.4-4.7. Ilpukymubame 1mojaTaka Ha BI/ITHI/IBO I
Figures 4.4-4.7. Data collection on Level | SP

Canka 4.8-4.9. O6unazak BUT Hugoa I ca wyBapuma npupo/ie 1 iryMCKUM — JIOBHUM HHCIIEKTOPOM
Figures 4.8-4.9. Visit to Level | SPs with nature conservationists and forest-hunting inspector



4.1.1. OIIUTE KAPAKTEPUCTHUKE "
MPETJIE] CTAbA BUT HUBOA | Y
2022. TOJUHU

Panuje kopuwihere 3empumima

AHanu3oM ommTux Kapakrtepuctuka BUT
HuBoa | «koHcTaroBaHo je mda je paHHje
kopuiiheme 3eMipHINTa (HA KOME Ce Hajlase OBE
tauke) Ha 91,3% Tayaka myma, Ha 4,72%
nanrmany, Ha 2,36% nossonpuBpeIHO 3EMJIBHUIITE,
a Ha 0,79% BUT Huso-a | Hemo3Hato u ocTano
(rpacdukon 4.1).

4.1.1. GENERAL CHARACTERISTICS AND
THE CONDITION OF LEVEL |
SAMPLE PLOTS IN 2022

Previous land use

A study of general characteristics of Level |
sample plots revealed that the previous land use of
the sample plots included: forests in 91.3%,
grassland in 4.72%, farmland in 2.36%, while it
was something else or unknown in 0.79% of all
sample plots (Graph 4.1).

Pannje xopuirheme 3emsbuiTa
Previous land use

100

90

80

70

60
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40
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10

0 236 4721 .79 079
Tosonpuepemso  ITTammesax TTynma Ocramno HemnozHato
3eMUBHIITE Grassland Forestland and Other Unknown
Farmland, woodland

cropland

I'paduxon 4.1. Pannje kopumheme 3eMIpuIITa
Graph 4.1. Previous land use

Ilopexno cadammux cacmojuna

Hajzactymsennje cy BUT koje mpumanajy
BUCOKHMM CacTOjMHama Impema mopekiny, 55,91%
ceux BUT Husoa I. ¥ u3ganaukum cacrojuHama
nanasu ce 33,86% BUT Hugoa |, 1ok je 3a 9,45%
Tayaka KOHCTATOBAaHO je Jla NPHUIAaajy W3JaaHay-
KM IIymMama ca cra0iuMa CeMEHOr MOpeKa.
Heno3naTo mopeksio cacTojuHa KOHCTAaTOBAHO je
Ha 0,79% Tauaka (rpadukon 4.2).

Origin of current stands

Regarding the origin of forest stands, the
majority of sample plots belong to high forest
stands (55.91%). Another 33.86% of Level |
sample plots are coppice stands, while 9.45% of
sample plots belong to coppice forests with
standards. The origin of current stands was found
to be unknown in 0.79% of plots (Graph. 4.2).

Ilopekso cagammux cacTojuHa
Origin of current stand

60
50
40
30
20
10

Bucoka mryma
High forest

I/ImaHaqKa myma
Coppice

W3nanavka nryma ca
crabimma ceMeHor
TIOpEeKIIa
Coppice with
standards

6,79
Hemno3naro
Unknown

I'paduxon 4.2. [Topeksio cagammux cacTojuHA
Graph 4.2. Origin of the current stands
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Mewosumocm cacmojuna

Uucte cacTojuHe KOHCTaTOBaHe Cy Ha
30,71% cBux BUT Husoa |. Ha 26,77% on
YKymHOT  Opoja Tadaka Cy CTaOIMMEYHO
MeEIIoBHUTE cacTojuHe, Ha 21,26% rpynuMudHO
MemnioBute, a Ha 19,69% wMemnioBuTe cacTojuHe
(rpadukon 4.3).

Tree species mixture

Monoculture stands are found in 30.71% of
all Level I sample plots. Another 26.77% of all
sample plots contain single-tree mixture stands,
21.26% group-mixture stands, and 19.69% are
mixed stands (Graph 4.3).

MenIoBUTOCT cacTojiuHa
Tree species mixture

MemoButa
cacTojuHa
CcTabIMMUYHO
Single tree
mixture

Yucra cacTojuHe
Monoculture

MemoButa
cacTojuHa
TPYHUMHUYHO
Group
mixture

25
20
15
10
5
0 Lo

MemoButa
cacTojuHa
Mixed stand

Heperynapna
Irregular

I'paduxon 4.3. MemoBuTocT cacTojuHa
Graph 4.3. Stand mixture

3acmynmwenocm enasnux epcma opeeha y
cacmojunama

BykBa kao rTmaBHa Bpcta apBeha je
Haj3acTyIUbeHHUja U Hanas3u ce Ha 31,50% rtaudaka.
Ha 22,05% BUT Hugoa | raBHa BpcTa je 1ep, Ha
11,02% claayH, Ha 7,87% KUTHAK.
Haj3acrymbeHnja uyeTmHapcka BpCTa je cMpya,
Koja ce Kao TakBa Haia3um Ha 7,87% Tauaka.
MOJBCKH jaCeH je TyiaBHa BpcTa apBeTa Ha 3,94%, a
O0emu Oop u jema Ha mo 3,15% ykymHor Opoja
tagaka. Ocrase BpCTe 3aCTyIIJbeHE Cy Ha M0 Mambe
o1 3% tayaka (rpadukon 4.4).

The share of main tree species
in stands

Beech is most commonly found as the main
tree species (in 31.50% of all sample plots).
Turkey oak is the main species in 22.05% of all
Level | sample plots, Hungarian oak in 11.02%,
sessile oak in 7.87%. Norway spruce is the most
common conifer tree species. It is found in 7.87%
of all sample plots. Narrow-leafed ash is the main
tree species in 3.94% and Scots pine and fir in
3.15% of the total number of sample plots. Other
species are found in less than 3% of all sample
plots (Graph 4.4).

I'maBHa BpcTa JpBeTa
Main tree species

I'paduxon 4.4. 3acTymubeHOCT ITaBHUX BpcTa Apeeha y cacTojuHama
Graph 4.4. The share of main tree species in stands
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Cmapocm cacmojuna

[Ipema KaTeropujama CTapoCTH
npukazaHuMm Ha rpadukony 4.5, na 74,80%
Tavyaka crtapoct cacrojuHa je m3mely 25 m 100
roguHa. Cacrojure crape 100-300 rogmna cy Ha
16,54% Tauaka. Ha 6,30% cy cacrojune crapuje
on 300 rommHa, a Ha 2,36% Tadaka cacTojuHE
miahe ox 25 roguna (TpadukoH 4.5).

Stand history

According to the age categories shown in
Graph 4.5, 74.80% of sample plots have stands
aged between 25 and 100. The stands 100-300
years old are found in 16.54% of all sample plots.
6.30% of sample plots contain stands more than
300 years old, while they are younger than 25
years of age in 2.36% of all sample plots (Graph
4.5).

Crapocr cactojuHa
Stand history

80
70
60
50
40

30
20 16,54

0 ||

Bume o1 300 ron.
more than 300 years

100-300 roz.
100-300 years

74,80

2,36
I
25-100 roz.
25-100 years

710 25 roI.
in the past 25 years

I'paguxon 4.5. Crapoct cactojuna
Graph 4.5. Stand history

Cnpamoenocm cacmojuna

Hajume nma BUT Hupoa | Ha kojuma cy
cacTojuHe ABocnpatse, 47,24% on ykynHor Opoja
OBHX Tayaka. JeTHOCIpaTHE CacTOjHHE Hallase ce
Ha 31,50%, a Bumecnparae Ha 21,26% Tadaka
(rpadukon 4.6).

Stand layers

The greatest number of Level | sample plots
have two-layered stands, 47.24% of the total
number of sample plots. Single-layered stands are
found in 31.50%, and multilayered stands in
21.26% of all sample plots (Graph 4.6).

CIIparoBHOCT cacTOjHHA
Tree layers

Jemmocopataa One Layer

Jeocopamma Two layers

Buurecop area Multilayered

I'padpuxon 4.6. CripaToBHOCT cacTojuHa
Graph 4.6. Stand layers

4.1.2. TIPETJIE] CTABA 11O TAYKAMA —
HHUBO |

VY HacTaBKy je IpuKaszaH Hperiea cTama 1o
taukaMa Husoa I.

4.1.2. OVERVIEW OF THE CONDITIONS
PER SAMPLE PLOT - LEVEL |

The review of conditions on Level | sample
plots is presented in the following text.
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buonnauKanujcka Tauka 2 — bapajeso”
Sample plot 2 — Barajevo

e , Tox. mocrasmamsa/lnstallation year

I11. rasquacTBo/Forest Estate Beorpan/Belgrade
2003
16 x 16 km

Ksanparna mpexal/Grid
) Crapocrt cactojune/Stand age
Tum 3emipninTal/Soil type
Hanmopcka sucunal/Altitude
Excrosunuja/Aspect
Baacaumteo/Ownership

Canka 4.10. TTo3unmja BUT 2 Ha xaptu P. CpOuje
Figure 4.10. Position of SP 2 on the R. of Serbia map

Ha BUT 2 naj3acTymibeHHja BpPCTa je CIAAyH,
ca 18 crabana, 3aTum uep ca 6 crabana.

Kon nma crabna criaayHa KOHCTATOBaHA je
nedonujaruja 10%, a Ha jemHOM CTa0Ny CliajyHa je
15%. Ha uepy nema nedonujanuje.

Hedonujauuja (%) Defoliation
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I'padpuxon 4.7. leponujanmja mo Bpcrama npseha
Graph 4.7. Defoliation by tree species
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41-60 romuna/years
Gleyic Luvisols

293 m

NW
Concrsenukal/Private

Cauxka 4.11. Uzrneq BUT 2
Figure 4.11. General view of SP 2

The most common species on SP 2 is
Hungarian oak with 18 trees. It is followed by
Turkey oak with 6 trees.

Defoliation of 10% was found in two
Hungarian oak trees, while 15% defoliation
affected one tree. Defoliation was not observed
in in Turkey oak trees.

m Quercus cerris

Quercus frainetto

I'paduxon 4.8. 3actymsenoct Bpcra apseha va BUT 2
Graph 4.8. Tree species share, SP 2



Buonnaukanujcka tauka 3 — baueBuu
Sample plot 3 — Baceveci

I11. rasqunacTBo/Forest Estate Bopama /Boranja
i Tog. moctasbamalInstallation year 2003
= w1 Ksazpatna mpexal/Grid 16 x 16 km
e Crapocr cactojune/Stand age 61-80 roauHa/yearss
Tum 3emipninTal/Soil type Chromic Cambisols
Hanmopcka sucuna/Altitude 418 m
e Excmo3umuja/Aspect NE

Braacaumteo/Ownership JHpxapHo/State

Belorade

@HHT3 .
Cimnka 4.12. ITozunmja BUT 3 Ha kaptu P. Cpouje Camnka 4.13. Usrnex BUT 3
Figure 4.12. Position of SP 3 on the R. of Serbia map Figure 4.13. General view of SP 3
Cacras Bpcra apseha na BUT 3 je takas, na Regarding the composition of tree species

je Haj3actymeeHnju Tpab ca 10 crabama, 3arum on SP 3, the most common species is common
npHu rpab ca cemam crabana, OykBa ca mect u hornbeam with 10 trees, followed by hop common

ocTaNy JIMITNapH ca jeJTHUM CTa0JIOM. hornbeam with seven trees, beech with six, and
Hedomujarmja ox 10% y 2022, romurm other broadleaved species with one tree.

KOHCTATOBaHa je Ha MO jeHOM crabiy rpaba u Defoliation of 10% was found in one

OyKBe. common hornbeam and one beech tree in 2022.

Jedomujauuja (%) Defoliation
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m Carpinus betulus

m Fagus sylvatica

Other broadleaves

Ostrya carpinifolia

| I [ I
ZZZZZZUHYHEOR8LB8E33333Y
I'padpmxon 4.9. Jledhonujauuja no Bpcrama apseha I'papmxon 4.10. 3actymsenoct Bpera apseha va BUT 3
Graph 4.9. Defoliation by tree species Graph 4.10. Tree species share, SP 3
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Bbuonnaukanmnjcka tauka 4 — llltaBuna
Sample plot 4 — Stavica

Bellrade R

@
5
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\ SR, ¢

A

veane

Camuka 4.14. ITozunmja BUT 4 Ha kaptu P. Cpouje
Figure 4.12. Position of SP 4 on the R. of Serbia map

Ha oBoj Tauku Hanmasu ce 17 crabana Oykse
U ceaM ctabaia ciaayHa.
Hedomujarmja on 10% y 2022. romuxu

CJIaayHa.
Hedoaujauuja (%) Defoliation
100
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I'paduxon 4.11. leponmjammja mo Bpcrama apseha
Graph 4.11. Defoliation by tree species
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I11. rasquacTBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hammopcka sucunal/Altitude
Excniosunuja/Aspect
Buacuumrso/Ownership

Bopama /Boranja
2003

16 x 16 km

61-80 roguna/years
Dystric Cambisols
401 m

W
Corncreenuka/Private

Cauka 4.15. Usrnex BUT 4
Figure 4.15. General view of SP 4

There are 17 beech trees and seven Hungarian

oak trees on this plot.

Defoliation of 10% was found in two beech
KOHCTaTOBaHa je Ha JBa crabia OykBe u 7Ba ctabma trees and two Hungarian oak trees in 2022.

m Fagus sylvatica
Quercus frainetto

I'paduxon 4.12. 3actymseHoct Bpcra apeeha va BUT 4
Graph 4.12. Tree species share, SP 4



Buounaukanmjcka tauka 5 — Kpynam
Sample plot 5 — Krupanj

SIS AN I11. rasmunacTBo/Forest Estate Bopamba /Boranja
L k- Tox. mocrasbamal/lnstallation year 2003
A i M\, Ksanpartna mpexa/Grid 16 x 16 km
P e ! Crapocrt cacrojune/Stand age 41-60 romuna/years
s 2 \ Tun 3emsbumra/Soil type Calcaric Cambisols
REAT -1 TR ki \ TN Hanmopcka Bucuna/Altitude 575m
'J‘Q - eap Excnosumuja/Aspect NE
- N 2y Baacaumteo/Ownership JNpxaBHo/State
£ 49 A o
\.\.sms £ )
e \
’,%’( H/»nF‘uJ. . &
e i/ ¢
X ! \)
Camnka 4.16. [Tozunmja BUT 5 na kaptu P. Cpouje Canka 4.17. Usrnen BUT 5
Figure 4.16. Position of SP 5 on the R. of Serbia map Figure 4.17. General view of SP 5
Csa 24 crabna koja mpumamajy BUT 5 cy All 24 trees that make SP 5 are Scots pine
crabmna Genor 6opa. trees.
Kon crabana na oBoj BUT nojasa nedonujanuje Defoliation was not recorded in the trees
HUje 3a0enexeHa y 2022. roguHu. growing on this SP in 2022.

Hedoanjauuja (%) Defoliation
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= Pinus sylvestris

I'padpmxon 4.13. Jleponujanuja no Bpcrama apeeha I'papuxon 4.14. 3actymibeHoct Bpcra apseha vHa BUT 5
Graph 4.13. Defoliation by tree species Graph 4.14. Tree species share, SP 5
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Buounaukanmjcka tauka 6 — BasbeBcka Kamennua

Sample plot 6 — Valjevska Kamenica

Belgrade ‘-

Y NowRaza “+

Marovice

Cauxa 4.18. [To3unumja BUT 6 Ha xaptu P. Cpouje
Figure 4.18. Position of SP 6 on the R. of Serbia map

Ha BUT 6 nanaze ce 22 crabama — jemHo
crabno rpabuha, 10 crabama rpaba, nBa rJiora,
jeMHO CTAabNI0 IMBIBE TPEIIkE, YETHUPH Liepa, TpU
Oarpema, jelHO CTa0JIO KPYITHOJIMCHE JIUIIE.

Hedonujatmja ox 10% y 2022, roauHu
KOHCTAaTOBaHa je Ha IO jeHOM cTaliy Oarpema u
JIHIIe.

Hedoaunjauuja (%) Defoliation
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I'paduxon 4.15. leponujanmja mo Bpcrama apseha
Graph 4.15. Defoliation by tree species
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I11. rasquacTBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hammopcka sucunal/Altitude
Excniosunuja/Aspect
Buacuumrso/Ownership

Bopama /Boranja
2003

16 x 16 km

101-120 ronuHa/years
Albic Luvisols

349 m

NW
Corncreenuka/Private

Cauxa 4.19. Usrnen BUT 6
Figure 4.19. General view of SP 6

There are 16 trees on SP 6 — eight common
hornbeam trees, two hawthorns, one wild cherry
tree, two Turkey oaks, two black locusts and one

large-leaved lime tree.

In 2022, defoliation of 10% was noted in one
black locust and one lime tree.

m Carpinus orientalis

m Carpinus betulus

= Crataegus
monogyna

= Prunus avium

Quercus cerris

Robinia
pseudoacacia

I'paduxon 4.16. 3actymseHoct Bpcra qpeeha va BUT 6
Graph 4.16. Tree species share, SP 6



Buonngukanujcka tauka / — BasbeBo
Sample plot 7 — Valjevo

I1I. razgunacto/Forest Estate Boparsa /Boranja

Tox. moctaesbamallnstallation year 2003
ear N Ksanparua mpesxal/Grid 16 x 16 km
oo Crapocrt cacrojune/Stand age 61-80 roguna/years
Tun 3emsbuintal/Soil type Dystric Planosols
VoI o Hapnmopcka Bucuna/Altitude 268 m

' Excniosunuja/Aspect S

Biacaumreo/Ownership ConcreenukalPrivate

Belarade

@BHIT <
Cauka 4.20. ITo3unuja BUT 7 Ha kaptu P. CpOuje Cauka 4.21. Usrnen BUT 7
Figure 4.20. Position of SP 7 on the R. of Serbia map Figure 4.21. General view of SP 7
Ha BUT 7 nomunmpa cnaxyH ca 22 crabiom, y SP 7 is dominated by Hungarian oak with
OJTHOCY Ha IIEP, KOjH je 3aCTYIUBEH ca JBa cTaba. 21 trees compared to Turkey oak represented by
Hu wna jeaHom crabay Huje mnpucytHa three trees.
nedonmjamnmja. Defoliation was not observed in any of the
trees.
Jedoanjaunja (%) Defoliation
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I'paduxon 4.17. [leponujarmja mo Bpcrama apaeha I'paduxon 4.18. 3acrymsenoct Bpcra apseha va BUT 7
Graph 4.17. Defoliation by tree species Graph 4.18. Tree species share, SP 7
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Buounaukanujcka tauka 8 — Yo
Sample plot 8 — Ub

SIS AN I11. rasguncTBo/FOrest Estate Bopama /Boranja
N A Ton. mocrasspamal/lnstallation year 2003
) s o Ksanparna mpexal/Grid 16 x 16 km
e Crapocr cacrojune/Stand age 61-80 roxuna/years
: Tun 3emsbumTa/Soil type Dystric Planosols
ASAT T TR i\ YN Hanmopcka Bucuna/Altitude 148 m
o — g Excrnosunuja/Aspect W
' Braacaumteo/Ownership Concreenukal/Private

Belorade 9 .

@BNT8 oprte
X/‘:% Now Baza @ &
Cauka 4.22. ITo3unuja BUT 8 nHa kaptu P. CpOuje Cauka 4.23. Usrnen BUT 8

Figure 4.22. Position of SP 8 on the R. of Serbia map Figure 4.23. General view of SP 8

BUT 8 mpunaga 19 crabana cinagyHa u meT SP 8 has got 19 Hungarian oak trees and
crabana mepa. five Turkey oak trees.

Hedomumjarmja ox 10% y 2022. romuHu Defoliation of 10% was observed in one
KOHCTAaTOBaHa j€ Ha jeIHOM CTalJTy ClayHa. Hungarian oak tree in 2022.

Jedoanjauuja (%) Defoliation
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m Quercus cerris

I'padpuxon 4.19. leponujarnumja mo Bpcrama apeeha I'paduxon 4.20 3actymsbeHoct Bpcta apseha na BUT 8
Graph 4.19. Defoliation by tree species Graph 4.20. Tree species share, SP 8
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Buounnukanmjcka tauka 9 — 3ajaua Ucrok
Sample plot 9 — Zajaca Istok

I11. rasmunacTBo/Forest Estate Bopama /Boranja
- Tox. mocraBsbamalInstallation year 2003
Ksanpartna mpexa/Grid 16 x 16 km
e Crapocr cactojune/Stand age 101-120 romuna/years
Tun 3emspumta/Soil type Rendzic Leptosols
VI T Hanmopcka Bucuna/Altitude 560 m
= Excmo3umuja/Aspect SW
Baacaumteo/Ownership JHpxaeHo/State

Beldrade

@BUT 9 owre
Cauxa 4.24. ITo3unuja BUT 9 Ha xaptu P. Cpouje Cauka 4.25. Usrnen BUT 9
Figure 4.24. Position of SP 9 on the R. of Serbia map Figure 4.25. General view of SP 9
Ha BUT 9 wamasu ce 20 crabama OykBe u There are 20 beech trees and four Norway
4eTUpH cTablia Mieya. maple trees on SP 9.
Ha oBoj Tauku Hema nedosmjanuje y 2022, There was no defoliation on this plot in
TOJIHH. 2022,

Hedoanjanuja (%) Defoliation
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I'paduxon 4.21. [leponujanmja mo Bpcrama apaeha I'paduxon 4.22. 3actymsenoct Bpcra apseha va BUT 9
Graph 4.21. Defoliation by tree species Graph 4.22. Tree species share, SP 9
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Bbuounaukanmjcka tauka 10 — MunnyuHnna
Sample plot 10 — Mili¢inica

- I11. rasquacTBo/Forest Estate Bopama /Boranja
- Tox. mocraBsbamalInstallation year 2003
Y Ksanpartna mpexa/Grid 16 x 16 km

e Crapocr cactojune/Stand age 81-100 roxuna/years

Tun 3emspumta/Soil type Albic Luvisols
B e Haamopcka Bucuna/Altitude 255 m

Excmo3umuja/Aspect W
Baacaummteo/Ownership Concreenukal/Private

Beldrade

@BUT 10

&
&
O

Marovice

Cauka 4.26. [To3unuja BUT 10 Ha kaptu P. Cpouje
Figure 4.26. Position of SP 10 on the R. of Serbia map

Hajzactymbenuja crabma wa BUT 10 cy
ctabmna nepa (13 crabana) u cnagyHa (9 crabana).
Tauku npunana jou jeaHo ctadiao0 AUBIBE TPELIbE U
jenHo crabio rpada.

Hu na jemHom crabmy HHje NpHCyTHA
nedonujanuja y 2022. roguHu.

Hedoaujauuja (%) Defoliation
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I'pagmkon 4.23. Jleponujanuja no Bpcrama apeeha
Graph 4.23. Defoliation by tree species
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Canka 4.27. Usrneg BUT 10
Figure 4.27. General view of SP 10

The most common trees on SP 10 are Turkey
oak trees (13 trees) and Hungarian oak trees (9
trees). There is also one wild cherry tree and one
common hornbeam tree on the plot.

Defoliation was not observed in any of the
trees in 2022.

B Carpinus betulus
® Prunus avium
Quercus cerris

Quercus frainetto

I'padmxon 4.24. 3actymbenoct Bpera apseha va BUT 10
Graph 4.24. Tree species share, SP 10



Buonngukanujcka tauka 11 — Jlunuuuxu lop
Sample plot 11 — Lipni¢ki Sor

I1I. razgunacto/Forest Estate Boparsa /Boranja
Tox. moctassbamallnstallation year 2003
- Ksanparua mpesxal/Grid 16 x 16 km
poce ‘_ Crapocrt cacrojune/Stand age 41-60 romuna/years
Tun 3emsbuintal/Soil type Eutric Planosols
o Hanmopcka sucunal/Altitude 113 m
Excrniozunuja/Aspect Pasno/Flat
] Biacaumreo/Ownership HpsxaBHo/State
@BAT11 > ,
Caunka 4.28. [No3unuja BUT 11 na kaptu P. Cpouje Cauka 4.29. Usrneq BUT 11
Figure 4.28. Position of SP 11 on the R. of Serbia map Figure 4.19. General view of SP 11
Ha BUT 11 nanasu ce 18 crabana moJbCKOT There are 18 narrow-leaved ash and 6 alder
jaceHa u 6 crabaia joBe. trees on SP 11.
Hu Ha jegHoMm crabiny HHje TIpHCYTHa Defoliation was not observed in any of the
nedonmjarmja y 2022. ronuHu. trees in 2022.
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I'paduxon 4.25. [leponmjanmja mo Bpcrama apaeha I'paduxon 4.26. 3actymsenoct Bpcra apseha va BUT 11
Graph 4.25. Defoliation by tree species Graph 4.26. Tree species share, SP 11
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Bbuonnaukanmujcka tauka 12 — bamanu
Sample plot 12 — Banjani

LR I11. rasquacTBo/Forest Estate Bopama /Boranja
i i Ton. mocrasspamal/lnstallation year 2003
o Ksanpartna mpexa/Grid 16 x 16 km
A o { Crapocrt cacrojune/Stand age 61-80 romuna/years
[ ! e Tun 3emspumira/Soil type Albic Luvisols
REAT TR i Hammopcka sucuna/Altitude 141m
o — 1 Excnosuuja/Aspect N
e oY Buacuumrso/Ownership Concrsenukal/Private
4 Belgrade A
1Ry =l D
P, @BUT 12 . W~
J e
w o )
Cauxa 4.30. ITosurmja BUT 12 na xaptu P. Cpouje Cauka 4.31. Usrneq BUT 12
Figure 4.30. Position of SP 12 on the R. of Serbia map Figure 4.31. General view of SP 12
BUT 12 npunazga 9 crabana rpada, ner crabasia SP 12 has got eight common hornbeam
Oarpema, TpH cTaba KJIeHa U jeJHO CTadIIo 1epa. trees, six black locust trees, three field maple
Crenen nmedonmjarmje Koa 1o jeaHor crabma trees, and one Turkey oak tree.
barpema je 65%, 60%, 40%, 20% u 10%. Kox 1o One black locust tree was affected per

jennor crabna rpaba nedonmjarmja je 99, 40% u 30%. each of the following defoliation classes: 65%,
60%, 40%, 20% and 10%. Defoliation of 99%,
40% and 30% was found in one common
hornbeam per class.

Hedponnjauuja (%) Defoliation
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Quercus cerris
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I'paduxon 4.27. [leponujarumja mo Bpcrama apseha I'padpmxon 4.28. 3actymbenoct Bpera apseha va BUT 12
Graph 4.27. Defoliation by tree species Graph 4.28. Tree species share, SP 12
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Buounaukanujcka tauka 13 — [oBien
Sample plot 13 — Povlen

S I11. rasqunacTBo/Forest Estate Bopamba /Boranja
A Ton. mocrasspamal/lnstallation year 2003
-y Ksanpartna mpexa/Grid 16 x 16 km
o Crapocrt cacrojune/Stand age 81-100 roxuna/years
! Tun 3emsbuinra/Soil type Eutric Cambisols
N et g M Hanmopcka Bucuna/Altitude 1035 m
R VD Excnosunuja/Aspect E

Belgrade '

/ ) Smaderer

Cauka 4.32. [No3unuja BUT 13 Ha kaptu P. Cpouje
Figure 4.32. Position of SP 13 on the R. of Serbia map

Ha BUT 13 je uzasojeHo 18 crabana u cBa cy
OykosBa.

Y Toky 2022. romuHe perucTpoBaHa je
nedonujanuja ox 10% Ha nBa cradia.

Hedoanjauuja (%) Defoliation
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I'padpmxon 4.29. Jleponujanuja no Bpcrama apeeha
Graph 4.29. Defoliation by tree species

N Bunacuumreo/Ownership

Cauxa 4.33. Usrneq BUT 13
Figure 4.33. General view of SP 13

Concrsenukal/Private

SP 13 has 18 selected trees and they are

all beech trees.

During 2020, defoliation of 10% was

registered in two trees.

m Fagus sylvatica

I'padmxon 4.30. 3actymbenoct Bpera apseha va BUT 13

Graph 4.30. Tree species share, SP 13
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Buonnaukanujcka tauka 14 — Llep — ceBep
Sample plot 14 — Cer — North

I11. rasquacTBo/Forest Estate Bopatba /Boranja
- 2 Tox. mocrasspamalInstallation year 2003
oo Y Ksanpartna mpexa/Grid 16 x 16 km
oo » Crapocrt cacrojune/Stand age 41-60 romuna/years
Tun 3emspumta/Soil type Mull
Hanmopcka Bucuna/Altitude 70m
S i Excriosumuja/Aspect Pagno/Flat
‘ Baacaumteo/Ownership Comncreenukal/Private
| @BHT 14 B
Cauxa 4.34. Tlosurmja BUT 14 ua xaptu P. Cp6uje Cauxa 4.35. Usrneq BUT 14
Figure 4.34. Position of SP 14 on the R. of Serbia map Figure 4.35. General view of SP 14
Hajzactymeennja Bpcta Ha BUT 14 je rpad (6 The most common species on SP 14 is

crabana), 3aTUM OCTanM JumIhapu W TOJBCKH Opect common hornbeam (six trees), followed by
(mo 5 crabana), 6arpem (uetupu crabna) u kieH (tpu  other broadleaved species and field elm (four
crabna). trees each), black locust (four trees) and field
VY toky 2022. rogune kox crabama rpabda mema maple (three trees).
nedonujairje, Mo jeaHo cTabio ocrtanux Juimhapa In 2022, common hornbeam trees had no
uma aedonujarujy 10% u 20%. Jenno crabano kiena defoliation, one tree of other broadleaved trees
nma aedonujanmjy mo 10%. Jpa crabma moseeckor had 10% and one 20% defoliation. One field
Opecra mMmajy medonujanujy 10%. Ha aea crabma maple tree had 10% defoliation. Two field elm
Oarpema nedonmjaruja je 10%, va jenaom 15%. trees had 10% defoliation. Defoliation was 10%
in two black locust trees, 15% in one.

Hedoanjanuja (%) Defoliation
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I'paduxon 4.31. leponmjammja mo Bpcrama apseha I'paduxon 4.32. 3actymsenoct Bpcra apseha va BUT 14
Graph 4.31. Defoliation by tree species Graph 4.32. Tree species share, SP 14
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Buounaukanmjcka tauka 15 — Crpyranuk
Sample plot 15 — Struganik

SO AN I1I. razpuacTBo/Forest Estate Bopamba /Boranja
i k. Tox. moctassbamallnstallation year 2003
b e \"\.‘-,, Ksanpatna mpesxa/Grid 16 x 16 km
o ! Crapocr cactojune/Stand age 41-60 roxuna/years
s '),\ Tun 3emspuintal/Soil type Eutric Cambisols
T N TN Hanmopcka sucunalAltitude 406 m
¥ g Excnosunuja/Aspect S
s B Bnacuumrrso/Ownership Concrsenukal/Private
P, W Belgrade
7/:' S, 5 3 h\k \\\\\\ " £\ .

x,%f Huﬂ"n.u &
> ¥ ': : ' Y .
Cauxa 4.36. ITosurmja BUT 15 na xaptu P. Cp6uje Cauxa 4.37. Usrneq BUT 15
Figure 4.36. Position of SP 15 on the R. of Serbia map Figure 4.37. General view of SP 15
Hajzactyrmbenuja crabma va BUT 15 cy ctabna The most common species on SP 15 is

Oenor jacena, kojux mMa 17. Ha tauku je jomr mer common ash with 17 trees. There are also five

crabaia 1epa u 1o jeIHo cTadio craayHa u KuTmaka.  Turkey oak trees, one Hungarian oak, and one
Kon jemnor crabma 6esor jacena medonmjarja  Sessile oak tree on the plot.

je 10%. Kom cBux ocranux crabama Hema One common ash tree had defoliation of

nedonujanuje y 2022. roauHu. 10%. Other trees had no defoliation in 2022.
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I'padpmxon 4.33. Jledponujanuja no Bpcrama apeeha I'padpmxon 4.34. 3acrymsenoct Bpera apseha va BUT 15
Graph 4.33. Defoliation by tree species Graph 4.34. Tree species share, SP 15

m Quercus cerris

= Fraxinus excelsior

Quercus frainetto

Quercus petraea
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Buounaukanmjcka tauka 16 — [lammykoBuna
Sample plot 16 — Pampukovica

I1I. razmunacto/Forest Estate Bopatba /Boranja
Tox. moctaesbamallnstallation year 2003
16 x 16 km

N Ksanparna mpesxal/Grid

o Crapocrt cacrojune/Stand age
Tumn 3emspuinTa/Soil type
Hanmopcka sucunalAltitude

Belarade

@BUT 16 vl

\SERe,,

% Novi Bazar - *

Marovice

Cauka 4.38. [To3unuja BUT 16 Ha kaptu P. Cpouje
Figure 4.38. Position of SP 16 on the R. of Serbia map

Ha jemunom crabmy  nuBsbe
nedonujarja uznocu 10%.

Ha ocranmum crabnuma y 2022. roguHu Huje
KOHCTaToBaHa Jiedoujaruja.

TpeIIbe

Hedoanjauuja (%) Defoliation
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I'paduxon 4.35. leponmjammja mo Bpcrama apseha
Graph 4.35. Defoliation by tree species
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41-60 romuna/years
Dystric Planosols
233 m

Excmosunuja/Aspect N
Biacaumreo/Ownership

Comncrsenukal/Private

Cauxa 4.39. Usrnen BUT 16
Figure 4.39. General view of SP 16

One wild cherry tree had defoliation of
10%.

Other trees had no defoliation recorded in
2022.

m Carpinus betulus

= Fagus sylvatica

= Fraxinus excelsior
Prunus avium

Quercus frainetto

I'paduxon 4.36. 3actymusenoct Bpcra apseha va BUT 16
Graph 4.36. Tree species share, SP 16



Buonngukanujcka tauka 17 — Cpe3ojeBuu
Sample plot 17 — Srezojevci

I11. rasmunctso/Forest Estate Kparyjepan/Kragujevac
= - Tox. moctassbamallnstallation year 2003
Ksanparua mpesxal/Grid 16 x 16 km
o Crapocrt cacrojune/Stand age 61-80 roauna/years
Tun 3emsbuintal/Soil type Dystric Cambisols
VI T Hanmopcka Bucuna/Altitude 554 m
Excniosunuja/Aspect N
Biacaumreo/Ownership HpsxaBHo/State

Beldrade

:
§
g

' @BHUT 17
Cauka 4.40. ITo3unumja BUT 17 ua kaptu P. Cpouje Cauka 4.41. Usrnexg BUT 17
Figure 4.40. Position of SP 17 on the R. of Serbia map Figure 4.41. General view of SP 17
Ha BUT 17 3acrymbena cy 23 crabna There are 23 Hungarian oak trees and one
cllajiyHa ¥ jeJiHO cTabiio 1epa. Turkey oak tree on SP 17.
Ha cra6numa Ha oBoj Tauku y 2022. roauHu Two trees of Hungarian oak had defoliation

KoHcTaToBaHa je nedonujarja om 10% ma mea  of 10% on this sample plot in 2022.
crabna crnaayHa.

Hedoanjauuja (%) Defoliation
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I'paduxon 4.37. [leponujanumja mo Bpcrama apaeha I'paduxon 4.38. 3acrymsenoct Bpcra apseha va BUT 17
Graph 4.37. Defoliation by tree species Graph 4.38. Tree species share, SP 17
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Buonnmukanujcka tauka 18 — Cnomen napk Kparyjesan

Sample plot 18 — Memorial Park Kragujevac

Belgrade

SERy,,

Cauxa 4.42. Tlosurmja BUT 18 na xaptu P. Cp6uje
Figure 4.42. Position of SP 18 on the R. of Serbia map

I11. rasquacTBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hammopcka sucunal/Altitude
Excmo3umuja/Aspect
Buacuumrso/Ownership

Kparyjesan/Kragujevac
2003

16 x 16 km

101-120 ronuHa/years
Eutric Vertisols

256 m

Pasuo/Flat
HpxaeHo/State

Cauka 4.43. Usrnen BUT 18
Figure 4.43. General view of SP 18

Cea crabma na BUT 18 cy cmamgyHoBa, All trees on SP 18 are Hungarian oak trees.
YKYITHO 24. There was no defoliation found in the trees on
Ha crabnuma Ha oBoj Tauku y 2022. roquuu  this plot in 2022.
HUje KOHCTaToBaHa Aedosujaimja.

Jepoaunjanuja (%) Defoliation
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I'padmron 4.40. 3actynsbeHoct Bpeta apeeha Ha BUT 18
Graph 4.40. Tree species share, SP 18

I'padpukon 4.39. [ledonujanuja mo Bpcrama apseha
Graph 4.39. Defoliation by tree species
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Buonnankanmjcka tauka 19 — Crparapu
Sample plot 19 — Stragari

Beldrade

\SERe,,

@BUT 19

Marovice

I11. rasqunacTBo/Forest Estate
Ton. mocrasspama/lnstallation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTa/Soil type
Hammopcka sucunal/Altitude
Excmo3umuja/Aspect
Buacuumrso/Ownership

Kparyjesan/Kragujevac
2003

16 x 16 km

81-100 romuna/years
Vertic Luviyols
251m

NE
Concreenuka/Private

Ciauxka 4.45. Usrnen BUT 19

Camnka 4.44. ITozunmja BUT 19 na xaptu P. CpOuje
Figure 4.45. General view of SP 19

Figure 4.44. Position of SP 19 on the R. of Serbia map

Ha BUT 19 nanaze ce 23 crabna 1iepa u jeaHo SP 19 has 23 Turkey oak trees and one

cTabo craayHa. Hungarian oak tree.
Ha mo jemHom crabmy mepa W ciagyHa One Turkey oak tree and one Hungarian oak

nedonujarmja w3nocu 10%. Kox ocrammx crabama tree had defoliation of 10%. Defoliation was not

OBa I10jaBa HHUje 3a0eJIekKeHa. observed in other trees.
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I'paduxon 4.42. 3actyrbeHoct Bpcra apseha Ha BUT 19

I'padpmxon 4.41. leponujanuja no Bpcrama apeeha
Graph 4.42. Tree species share, SP 19

Graph 4.41. Defoliation by tree species
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Bbuounaukanujcka tauka 20 — Tomeruno Iosbe
Sample plot 20 —Tometino Polje

Belgrade 'Y

7 Now Raza

Mirovice

Cauxa 4.46. ITosurmja BUT 20 ua xaptu P. Cp6uje
Figure 4.46. Position of SP 20 on the R. of Serbia map

Ha BUT 20 namazu ce 17 crabana nepa, net
crabana crnaxyHa 1 Ba cta0mna Opese.

Tpu crabna cnagyna wumajy nedonujanujy
10%. Kon jeanor crabna Opese nedosujaiuja je
25%. Ha ocranum crabnrma Hema fedonujarmje.
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I'paduxon 4.43. [leponujanmja mo Bpcrama apaeha
Graph 4.43. Defoliation by tree species
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A, I1I. raznuacTBO/FOrest Estate

Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type

g Hammopcka sucunal/Altitude
s Excniosunuja/Aspect
Buacuumrso/Ownership

Kparyjesarn/Kragujevac
Ton. mocrasspamal/lnstallation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

81-100 roxuna/years
Dystric Cambisols
632 m

E
Corncreenuka/Private

Cauxa 4.47. Usrnen BUT 20
Figure 4.47. General view of SP 20

Regarding SP 20, there are 17 Turkey oak
trees, five Hungarian oak trees and two silver
birch trees.

Tree Hungarian oak trees had defoliation of
10%. One silver birch tree had defoliation of
25%. Other trees had no defoliation.

= Betula pendula
= Quercus cerris
Quercus frainetto

I'paduxon 4.44. 3actymusenoct Bpcra npseha va BUT 20
Graph 4.44. Tree species share, SP 20



Buounnukanujcka tauka 21 — Kparyjesau (I'pounuia)
Sample plot 21 —-Kragujevac (Gro$nica)

I11. rasmunctso/Forest Estate Kparyjesan/Kragujevac

Wl a Tox. moctassbamalInstallation year 2003

e Y Keanparaa mpexa/Grid 16 x 16 km

e » Crapocrt cacrojune/Stand age Paznozo6H0/Uneven age
Tun 3emspuintal/Soil type Dystric Cambisols
Hapnmopcka Bucuna/Altitude 591 m
e Excnosunuja/Aspect N

Biacaumro/Ownership ConcreenukalPrivate

Belgrade

Cauxa 4.48. TTosurmja BUT 21 ua xaptu P. Cp6uje Cauka 4.49. Usrnexn BUT 21
Figure 4.48. Position of SP 21 on the R. of Serbia map Figure 4.49. General view of SP 21
Ha BUT 21 nanasu ce 10 crabana mepa, jeaHo Regarding sample plot 21, there are ten
crabio Opese, mrect rpaba, o Tpu OykBe U jacuke u  Turkey oak trees, one silver birch tree, six
jEIHO cTabJI0 KPYIMHOJIUCHE JIUTIE. common hornbeams, three beeches, three aspens
ITo jemno crabmo mepa u rTpaba wmmajy and three large-leaved lime trees.
nepomujanujy 10%. Konm jenHor crabma Oykse One Turkey oak tree and one common
nedonmjarmja je 20%, a xox jemnor 60%. Ha hornbeam had defoliation of 10%. In one beech
ocranuM ctabanMa Hema aedosrjarmje. tree, defoliation was 20%, and in one 60%. There

was no defoliation in other trees.
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I'paduxon 4.45. [leponmjarnmja mo Bpcrama apseha I'paduxon 4.46. 3actymusenoct Bpcra apseha va BUT 21
Graph 4.45. Defoliation by tree species Graph 4.46. Tree species share, SP 21
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Bbuounaukanmjcka tauka 23 — Typuja
Sample plot 23 —Turija

I11. rasquacTBo/Forest Estate C. Kyuaj/N. Kucaj
Ton. mocrasspamal/lnstallation year 2003

oo Keanparna mpexa/Grid 16 x 16 km

oo Crapocrt cacrojune/Stand age 61-80 roguna/years
Tun 3emsbumita/Soil type Chromic Cambisols
S Y T Hanmopcka Bucuna/Altitude 339 m
e G Excmo3umuja/Aspect W
Braacaumteo/Ownership Concreenukal/Private

Belgrade

Cauxa 4.50. ITosurmja BUT 23 na kaptu P. Cp6uje
Figure 4.50. Position of SP 23 on the R. of Serbia map

Ha BUT 23 wnajOpojuuja cy crabmna rpaba, 15.
Crabama mepa WMa 4YeTUpH, LPHOT jaceHa TPH H
KJICHA JIBa.

Kox mo jemnor crabna rpaba nedonujanmja
n3nocu 10% u 50%, a xox aa 30%. Konx jeanor
crabna xieHa nedonujaiuja je 10%, komx apyror
20%. Bpno Benuka nedoiujanuja KOHCTaTOBaHA je
KOJI J1Ba cTa0J1a 1pHOT jaceHa, 4ak 80%, JIO0K 110 jeTHO
ctabJ1o mnpHor jacena uma aedonujanujy 10% u 50%.
[IBa crabmna nepa umajy aedonujauunjy no 20%.
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I'paduxon 4.47. [leponujanmja mo Bpcrama apaeha
Graph 4.47. Defoliation by tree species
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Cauxa 4.51. Usrnexq BUT 23
Figure 4.51. General view of SP 23

The most abundant species on SP 23 is
common hornbeam with 15 trees. There are four
Turkey oak trees, three flowering ash trees, and
two field maple trees.

Defoliations of 10% and 50% were found
in one common hornbeam tree each, and 30% in
two trees. One field maple tree had defoliation of
10% and one 20%. Extensive defoliation was
recorded in two flowering ash trees, as much as
80%, while one flowering ash had defoliation of
10% and 50% each. Two Turkey oak trees had
defoliation of 20%.

m Acer campestre
m Carpinus betulus
Fraxinus ornus
Quercus cerris

I'paduxon 4.48. 3acrymsenoct Bpcra apseha va BUT 23
Graph 4.48. Tree species share, SP 23



Buounaukanujcka tauka 24 — OpemkoBuiia
Sample plot 24 — Ore$kovica

I1I. razmunacto/Forest Estate C. Kyuaj/N. Kucaj

Ton. nocrassbarba/Installation 2003
year
Ksanpatna mpesxal/Grid 16 x 16 km
Crapocrt cacrojune/Stand age
e E Tum 3emibuinTal/Soil type
Hanmopcka sucunal/Altitude
Excriosunuja/Aspect
Biracuumreo/Ownership

<20 romuHa/years
Eutric Cambisols
189 m

SE
Comncraenuka/Private

Belarade

@BHT 24

\SERey,

Cauka 4.52. INosunuja BUT 24 na kaptu P. Cpouje
Figure 4.52. Position of SP 24 on the R. of Serbia map

buonnaukanmjcka Tauka (BUT) 24 —
OpemkoBuna mnoctaBjbeHa je 2003. rogune y
KBaJIpaTHOj Mpexu 16 x 16 km y nmpuBatHoj mrymu.
Osa BUT je noceuena 2020. roauHe Kaja je Ha 10j
rnaBHa Bpcta apseha 6uma Robinia pseudoacacia.
IMpema wmeromosnoruju (Manual 2017) BUT ce
3aapkaBa Ha nocrojeho] Jokanuju CcBe 10K
HOBOHW3HHUKJIA TIOjeJIMHaYHa cTabyia He Oyay uMasia
MHHUMYM 60 CM BHCHHE, HAKOH Yera ce HacTaBJba
npaheme 1Mo ycTaJbeHOj METOJI0IOTHjH.

Cauka 4.53. Usrnen BUT 24
Figure 4.53. General view of SP 24

Sample plot (SP) 24 — Oreskovica was
installed in 2003 in a 16 x 16 km square grid in a
private forest. This SP was felled in 2020 when the
main tree species was Robinia pseudoacacia.
According to the prescribed methodology (Manual
2017), a SP is retained on its existing location until
the newly-emerged individual trees are at least 60
cm in height when the monitoring is continued
according to the established methodology.

35



Buounaukanmjcka tauka 26 — PanoBan (IlerpoBan Ha MJuiaBn)
Sample plot 26 — Ranovac (Petrovac na Mlavi)

I11. rasquacTBo/Forest Estate C. Kyuaj/N. Kucaj
Ton. mocrasspamal/lnstallation year 2003

Ksanpartna mpexa/Grid 16 x 16 km
Crapocr cactojune/Stand age 81-100 roxuna/years
Tun 3emspumta/Soil type Dystric Cambisols
B e Hanmopcka Bucuna/Altitude 216 m
= Excmo3umuja/Aspect S
Baacaummteo/Ownership Concreenukal/Private

Belarade

@BUT 26 -

Cauka 4.54. IMo3unuja BUT 26 Ha kaptu P. Cpouje Cauxa 4.55. Usrnen BUT 26
Figure 4.54. Position of SP 26 on the R. of Serbia map Figure 4.55. General view of SP 26
Ha BUT 26 cy 24 crabna cnanyHa. There are 24 Hungarian oak trees on SP 26.
Ha no tpu crabna nedonujanuja usnocu 5% u Three trees had were affected by
10%. defoliation amounting to 5% or 10%.
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I'padmkon 4.49. Jledhonujauuja no Bpcrama apeeha I'padukon 4.50. 3actymssenoct Bpeta aApeeha Ha BUT 26
Graph 4.49. Defoliation by tree species Graph 4.50. Tree species share, SP 26
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Buounnukanujcka Tauka 27 — QOcanuna
Sample plot 27 — Osanica

I1I. razgunactBo/Forest Estate C. Kyuaj/N. Kucaj
Tox. moctassbamallnstallation year 2003

Ksanparua mpesxal/Grid 16 x 16 km
Crapocr cactojune/Stand age 81-100 roxuna/years
Tun 3emsbuital/Soil type Dystric Cambisols
B e Hapnmopcka Bucuna/Altitude 652 m
Excnosunuja/Aspect S
Biacaumro/Ownership ConcreenukalPrivate

Belarade

: .EHT 27
Cauka 4.56. [Nosunuja BUT 27 ua kaptu P. Cpouje Cauka 4.57. Usrnen BUT 27
Figure 4.56. Position of SP 27 on the R. of Serbia map Figure 4.57. General view of SP 27
JemHo crabmo OykBe u 23 crabna KWTHaka There are one beech tree and 23 sessile oak
Hanaze ce Ha BUT 27 u npumanajy oBoj Taukw. trees on SP 27.
Ha crabny OykBe nedommjanmja je 5%. Kon The beech tree had defoliation of 5%.

ocaM crabasa KuTmhaka u3Hocu 5%, a Ha asa je 10%.  Eight Hungarian oak trees had 5% defoliation
and two trees 10%.

JHedoaunjauuja (%) Defoliation
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I'padmkon 4.51. Jledonujauuja no Bpcrama apeeha I'padmkon 4.52. 3actynssenoct Bpeta apseha na BUT 27
Graph 4.51. Defoliation by tree species Graph 4.52. Tree species share, SP 27
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Buonnankanmjcka tauka 28 — Iloraj uyka
Sample plot 28 — Potaj Cuka
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Cauxa 4.58. ITosurmja BUT 28 na xaptu P. Cpouje
Figure 4.58. Position of SP 28 on the R. of Serbia map

On 24 crabna Oykse, KOJIMKO X je Ha BUT
28, Ha Tpu je youeHa aedonujaunja ox mo 30%,
90% u 99%.

Hedommjanuja (%) Defoliation
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I'paduxon 4.53. [leponujarmja mo Bpcrama apaeha
Graph 4.53. Defoliation by tree species
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I11. rasquacTBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hammopcka sucunal/Altitude

Buacuumrso/Ownership

C. Kyuaj/N. Kucaj
2003

16 x 16 km

81-100 romuHa/years
Rendzic Leptosols
619 m

Excniosunuja/Aspect S
JpxaBHo/State

Cimnka 4.59. Usrnen BUT 28
Figure 4.59. General view of SP 28

Of 24 beech trees on SP 28, three had
defoliation of 30%, 90% or 99% each.

m Fagus sylvatica

I'paduxon 4.54. 3actymseHoct Bpcta apeeha Ha BUT 28
Graph 4.54. Tree species share, SP 28



Buounaukanujcka tauka 29 — Pyana I'maBa
Sample plot 29 — Rudna Glava

Belarade

Cauka 4.60. [To3unuja BUT 29 Ha kaptu P. Cpouje
Figure 4.60. Position of SP 29 on the R. of Serbia map

Lep je ca 19 crabana Haj3acTyIUbeHUjU Ha
BUT 29. Ty cy jour yetnpu ctabna ciagyHa U jeJTHO
ctabio rpada.

¥ Toky 2022. ronune Tpu crabia nepa cy 6e3
nedonujanyje, Ha 1o met crabana ona uHocu 10%,
onnocHo 20%, Ha yetupu cradma je 30%. Kox mo
jemHor  crabma  clamyHa ~— KOHCTAaTOBaHa  je
nedonujarja o 20% u 80%. Ha crabmy rpaba
Hema nedonujanyje.
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I'paduxon 4.55. [leponujanmja mo Bpctama apeeha
Graph 4.55. Defoliation by tree species

I11. rasqunacTBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTa/Soil type
Hammopcka sucunal/Altitude
Excmo3umuja/Aspect
Braacaumteo/Ownership

C. Kyuaj/N. Kucaj
2003

16 x 16 km

41-60 ronuna/years
Eutric Cambisols
346 m

SE
Corncreenuka/Private

Cauxa 4.61. Usrneq BUT 29
Figure 4.61. General view of SP 29

Turkey oak is the dominant tree species on
SP 29 with 19 trees. There are also four
Hungarian oak trees and one common hornbeam
tree.

In 2022, three Turkey oak trees were
without defoliation, five trees had 10% and
another five 20%, while four trees were affected
by 30% defoliation. Defoliation of 20% and 80%
was noted in one Hungarian oak tree each. There
was no defoliation in the common hornbeam tree.

= Carpinus betulus
Quercus cerris

Quercus frainetto

I'paduxon 4.56. 3actymsenoct Bpcra apseha va BUT 29
Graph 4.56. Tree species share, SP 29
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Buonnaukanujcka tauka 30 — Ky4yeso
Sample plot 30 — Kudevo

Belgrade

@ BUT 30"

Cauxa 4.62. TTosurmja BUT 30 Ha kaptu P. Cpouje
Figure 4.62. Position of SP 30 on the R. of Serbia
map

Ha BUT 30 nanaszu ce 13 crabana 1iepa, mecT
crabana ciajyHa, 4eTUpU OarpemMa M jeHO CTaldJio

rpaba.

Ha crabny rpaba pedonumjaumja je 20%. Ha
mect cradaja Iiepa KOHCTaToBaHa je aedoivjaiuja
on 10%, Ha yetupu crabna ona m3Hocu 20%, a Ha
Kon mo nBa crabma crmagyHa
nedonujarmja je 10% u 20%, a xox jeaHor 30%. /IBa
crabsa Oarpema uMajy crereH aedosujaiuyje o

jemaom  30%.

40%, a gBa 60%.
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I11. rasquacTBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Ksanpartrna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hammopcka sucunal/Altitude

C. Kyuaj/N. Kucaj
2003

16 x 16 km

81-100 ronuna/years
Dystric Cambisols
217 m

Excmo3umuja/Aspect E
Baacaummteo/Ownership

Concrsenuka/Private

Cauka 4.63. Uzrneq BUT 30
Figure 4.63. General view of SP 30

SP 30 has got 13 Turkey oak trees, six
Hungarian oak trees, four black locusts, and one
common hornbeam tree.

The common hornbeam tree had a
defoliation of 20%. A defoliation of 10% was
noted in six Turkey oak trees, 20% in four trees,
and 30% in one. Defoliation was 10% and 20%
in two Hungarian oak trees, and 30% in one. Two
black locust trees had a degree of defoliation of
40%, and two 60%.
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I'paduxon 4.57. leponmjammja mo Bpcrama apaeha
Graph 4.57. Defoliation by tree species
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I'paduxon 4.58. 3actymsenoct Bpcra apseha ma BUT 30
Graph 4.58. Tree species share, SP 30



Buonngukanujcka tauka 31 — Yjean (Majaanmnex)

Sample plot 31 — Ujevac (Majdanpek)

Now Bazar -+

A

Laskovac

Cauka 4.64. [To3unuja BUT 31 na kaptu P. Cpouje
Figure 4.64. Position of SP 31 on the R. of Serbia
map

Hu na jemHOMH ox 14 crtabana OykBe, KOJHKO
ux je Ha BUT 31, nuje youena nedonujanuja.

On nmeeer crabanma rpaba, Ha Tpu cradia
nedonujanmja je 10%.

Ha jemmHom crabmy Oejor jacena, koje ce
HaJIa3u Ha OBOj TaukH, HeMa Aedosujamuje.
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I'padpmxon 4.59. Jleponujanuja no Bpcrama apeeha
Graph 4.59. Defoliation by tree species

III. ra3muacTBO/Forest Estate
A Ton. nocramama/lnstallation year
Ksazpatna mpexal/Grid
{ Crapocr cacrojune/Stand age
, S Tun 3emspumra/Soil type
N e A Hanmopcka Bucuna/Altitude

T & Bnacaumrso/Ownership

C. Kyuaj/N. Kucaj
2003

16 x 16 km

81-100 roxuna/years
Eutric Cambisols
495 m

Excrozunmja/Aspect E
HpsxaBHo/State

Cauka 4.65. Msrnexg BUT 31
Figure 4.65. General view of SP 31

No defoliation was observed in any of the
14 beech trees on SP 31.

Out of nine common hornbeam trees, three
trees had 10% defoliation.

The one common ash tree on this plot had
no defoliation.

® Carpinus betulus
™ Fagus sylvatica

Fraxinus excelsior

I'pa¢uxon 4.60. 3actymbenoct Bpcra apseha va BUT 31
Graph 4.60. Tree species share, SP 31
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Buounaukanmjcka tauka 32 — Cesepan Kyuaj (Jactpe6oBo)
Sample plot 32 — Severni Kuéaj (Jastrebovo)

I1I. razmunacto/Forest Estate
2 Tox. mocraesbamallnstallation year
L rom Ksaspatna mpexa/Grid
o » Crapocrt cacrojune/Stand age
Tumn 3emspuinTa/Soil type

C. Kyuaj/N. Kucaj
2003

16 x 16 km

101-120 ronuHa/years
Eutric Cambisols

S Y ) Hapnmopcka Bucuna/Altitude 529 m
e i Excnosunuja/Aspect E
Biacaumreo/Ownership HpxaeHo/State

Belgrade

Cauxa 4.67. Uzrneq BUT 32
Figure 4.67. General view of SP 32

Cauka 4.66. [To3unuja BUT 32 na kaptu P. Cpouje
Figure 4.66. Position of SP 32 on the R. of Serbia
map

Haj3actymbenuja Bpera mo Opojy crabana Ha
BUT 32 je OykBa ca 14 crabanma, 3atuMm rpad ca
yetupu crabia, Oenu jaceH W KIeH ca o JiBa crabia
1 11ep ¥ OpeKumba ca 1o jeJHUM CTabIIoM.

Ha jemnom crabiy kieHa nedodujaruja je
20%, Ha crabmy nepa u Opexkume 30%. JBa crabmna
rpaba umajy medonujaunjy 10%. Ha yetnpu crabna
oykse nedonujanuja je 10%, na tpu 20%, Ha 1o aBa
crabna 30% u 99%, a Ha jeaHoM ctabiy Oykse 40%.

The most represented species in terms of
the number of trees on SP 32 is beech with 14
trees, followed by common hornbeam with four
trees, common ash and field maple with two trees
each, and Hungarian oak and wild service tree
with one tree each.

On one field maple tree, the defoliation was
20%, and in the Turkey oak and wild service tree
30%. Two common hornbeam trees had 10%
defoliation. Defoliation was 10% in four beech
trees, 20% on three, 30% and 99% in two trees
each, and 40% in one beech tree.
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padmkon 4.61. Jledponujanuja no Bpcrama apeeha
Graph 4.61. Defoliation by tree species
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I'paduxon 4.62. 3actyrbeHoct Bpcra apseha Ha BUT 32
Graph 4.62. Tree species share, SP 32



Buounaukanujcka tauka 33 — Bykosa I'maBa
Sample plot 33 — Bukova Glava

R e I1I. razmunacto/Forest Estate C. Kyuaj/N. Kucaj
= A Tox. mocTaesbamallnstallation year 2003
5 s W Keanparaa mpexa/Grid 16 x 16 km
¢ o { Crapocrt cacrojune/Stand age >120 roauna/years
[s ; o Tun 3emspumra/Soil type Eutric Leptosols
g TN Hapxmopcka Bucuna/Altitude 432 m
A Excnosumuja/Aspect W
- Sy Bracuumrso/Ownership JlpxxasHo/State
7 Belarade A
Y, g > Smed : h\\ . P
y; 4 W,
J @BHT 33
! N\
Caunka 4.68. ITo3unuja BUT 33 na kaptu P. Cpouje Cauka 4.69. Usrnexg BUT 33
Figure 4.68. Position of SP 33 on the R. of Serbia map Figure 4.69. General view of SP 33
On 24 crabia kuTHakKa, KOIMKo ux je Ha BUT Of the 24 sessile oak trees that grow on SP

33, Ha aeset je nedonujamuja 10%, na jexnom 20%, 33, nine had 10% defoliation, one had 20%, and
Ha jeaHoMm 90%. Ha nBa crabma ryburak smmha one had 90% defoliation. On two trees, the loss of
uz"ocu 99%. leaves amounted to 99%.
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I'padpmkon 4.63. ledponujanuja no Bpcrama apeeha I'paduxon 4.64. 3actymbenoct Bpcra apseha Ha BUT 33
Graph 4.63. Defoliation by tree species Graph 4.64. Tree species share, SP 33
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Bbuonnaukanujcka rauka 34 — bosbeBan
Sample plot 34 — Boljevac

SN AN I1I. raznuacTBO/FOrest Estate Tumouke m1./Timocke f.
A Tox. mocraebamallnstallation year 2003
o Ksazpatna mpexal/Grid 16 x 16 km
o ! Crapocrt cacrojune/Stand age 61-80 roguna/years
2 \ Tum 3emsbuinTal/S0il type Mollic Leptosols
Honges M Hanmopcka Bucuna/Altitude 441 m
. o e Excnosuuja/Aspect SE
N (\ Buacuumrso/Ownership Corncreenuka/Private
= -l
P T e O
{ &
oo Volyero ;v‘)
\"u a - T .Byi‘f‘34f'
) g \
b {
Cauxa 4.70. ITosurmja BUT 34 Ha kaptu P. Cpouje Cauxa 4.71. Usrnex BUT 34

Figure 4.70. Position of SP 34 on the R. of Serbia map Figure 4.71. General view of SP 34

Ha BUT 34 cy cBa crabma, mux 24, crabna All trees on SP 34, 24 of them, are Turkey
nepa. oak trees.

Ha Ttpu crabna nponemwena je nedonujanuja o Ha Ttpu crabma  mpomemeHa  je
5%, Ha cenam je 10%, Ha ocam crabana 15%. Ha tpu  nedonujanuja ox 5%, Ha cenam je 10%, Ha ocam
crabna nedonujamyja je 20%, a Ha gBa 25%. crabama 15%. Ha Tpu crabma nedomnujanmja je

20%, a Ha gBa 25%.
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I'pagmkon 4.65. Jleponujanuja no Bpcrama apeeha I'padmkon 4.66. 3actymbenoct Bpera apseha na BUT 34
Graph 4.65. Defoliation by tree species Graph 4.66. Tree species share, SP 34

= Quercus cerris
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Buonnaukanujcka tauka 35 — JabykoBan
Sample plot 35 — Jabukovac

Zrenyacen

Beldrade

&
&
o

Marovice

Cauka 4.72. Ilo3unuja BUT 35 na kaptu P. Cpouje
Figure 4.72. Position of SP 35 on the R. of Serbia map

buounpukanujcka Tauka (BUT) 35 -
JaGykoBany mocraBibena je 2003. roguHe Yy
KBaJpaTHOj Mpexu 16 X 16 km y apxaBHO] HIyMH.
OBa BUT je noceuena 2015. rogune kaga cy Ha
10j riIaBHe Bpcre Apseha Omie QUercus cerris u
Quercus frainetto. Tlpema mertomosnoruju (Manual
2017) BUT ce 3aapykaBa Ha moctojehoj Jokamuju
CBE JOK HOBOM3HHMKJIA TOjeAMHaYyHa cTabna He
Oyny nuMana MuHAMYM 60 CM BHCHHE, HAKOH 4era
ce  HactaBjba  npaheme M0  yCTaJbeHO]
METO/I0JIOTHjH.

Tumouke mr./Timocke f.
2003

16 x 16 km

61-80 roguna/years
Eutric Cambisols
136 m

I11. rasqunacTBo/Forest Estate
Ton. mocrasspama/lnstallation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTa/Soil type
Hammopcka sucunal/Altitude

Excmo3umuja/Aspect N
Braacaumteo/Ownership

JHpxapHo/State

Cauxa 4.73. Usrnexq BUT 35
Figure 4.73. General view of SP 35

Sample plot (SP) 35 — Jabukovac was
installed in 2003 in a 16 x 16 km square grid in a
state forest. This SP was felled in 2015 when the
main tree species were Quercus cerris and Quercus
frainetto. According to the prescribed methodology
(Manual 2017), a SP is retained on its existing
location until the newly-emerged individual trees
are at least 60 cm in height and the monitoring is
continued according to the  established
methodology.
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Buonnaukanmnjcka tauka 36 — Knagoso (Beauku besban)
Sample plot 36 — Kladovo (Veliki Beljan)

I11. rasquacTBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Tumouke 1r./Timocke f.
2003

16 x 16 km

61-80 roxuna/years
Calcaric Cambisols
168 m

Hammopcka sucunal/Altitude

Excmo3umuja/Aspect N
Baacaummteo/Ownership

HpxaeHo/State

Beldrade

™ s , ‘EPIT 36

\SERe,,

Marovice

Cauka 4.75. Uzrnen BUT 36
Figure 4.75. General view of SP 36

There are 16 Hungarian oak and eight
Turkey oak trees on SP 36.

In one Hungarian oak tree, defoliation was
20%. A defoliation of 10% was registered in
seven Hungarian oak trees. Defoliation amounted
to 15% in six Hungarian oak trees and 25% in two
trees.

Defoliation of 10%, 15%, and 20% affected
two Turkey oak trees per class. In one Turkey oak
tree, defoliation was 25%, and in another one
35%.

There were no trees with no defoliation.

Cauka 4.74. Ilo3unuja BUT 36 na kaptu P. Cpouje
Figure 4.74. Position of SP 36 on the R. of Serbia map
BUT 36 npunama 16 cragyHOBUX M ocam
LIEPOBUX cTadaa.
Ha jemnom ctabny ciamyna aedonujanuja je
20%. Hedomujanmja ox 10% peructpoBaHa je Ha
cenam crabana ciagyna. Ha mect crabana cnanyna
nedonujarmja je 15%, A HA IBA CTABJIA 25%.
Ilo nBa crabna uepa umajy nedonujauujy
10%, 15%, u 20%. Konm jemnor crabma mepa
nedonujaruja usHocu 25%, a kox jeaHor 35%.
Crabana Ha KojEUMa HHUje yodeHa OBa I0jaBa
HeMma.
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I'padmxon 4.68. 3actymbenoct Bpera apseha na BUT 36

I'paduxon 4.67. leponujanumja mo Bpcrama apseha
Graph 4.68. Tree species share, SP 36

Graph 4.67. Defoliation by tree species
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Bbuonnaukanujcka tauka 37 —

Sample plot 37 — Vratarnica

Belarade A

Wil

Marovice

Cauka 4.76. [To3unuja BUT 37 ua kaptu P. Cpouje
Figure 4.76. Position of SP 37 on the R. of Serbia map

CactaB u ogHOC BpcTa mpema Opojy crabana
Ha Tauku 37 je 17 cTabana ciaayHa U uetupu ctadia

epa.

Ha jennom ctabmy nepa nedonujanuja je
25%. Ha mo mer ciaxyHOBUX cTabalia MpoleHheHa je
nedonujarja ox 5%, oxHocHo 10%. Ha mo nama
ctabna cnanyna aeponujaumja je 15% u 20%.

Jedoaunjaunja (%) Defoliation

Bparapauna

Tumouke mr./Timocke f.
2003

16 x 16 km

61-80 roguna/years
Eutric Cambisols
231 m

I11. rasqunacTBo/Forest Estate
Ton. mocrasspama/lnstallation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTa/Soil type
Hammopcka sucunal/Altitude

Excniosunuja/Aspect S
Braacaumteo/Ownership

Concrsenukal/Private
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Cauxka 4.77. Usrneg BUT 37
Figure 4.77. General view of SP 37

The ratio of the composition of species to
the number of trees on SP 37 was 17 Hungarian
oak trees to four Turkey oak trees.

One Turkey oak tree had a defoliation of
25%. Five Hungarian oak trees had a defoliation
of 5% and another five 10%. Defoliation of 15%
and 20% was found in two Hungarian oak trees
per class.
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I'padpmxon 4.69. Jleponujanuja no Bpcrama apeeha
Graph 4.69. Defoliation by tree species

I'padmxon 4.70. 3actyrbenoct Bpera apseha va BUT 37
Graph 4.70. Tree species share, SP 37
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Bbuonnaukanmjcka tauka 38 — bahesnna
Sample plot 38 — Baéevica

I1I. raznuacTBO/FOrest Estate Tumouxe mr./Timocke f.
Ton. mocramamallnstallation year 2003
- Y Ksanpartna mpexa/Grid 16 x 16 km
oo » Crapocrt cacrojune/Stand age 61-80 roguna/years
: Tun 3emsbumita/Soil type Eutric Vertisols
Hanmopcka Bucuna/Altitude 327 m
o — e Excnosunuja/Aspect N
Braacaumteo/Ownership Concreenukal/Private

Belarade

SE
\SERay,

i @ 51T 38
Cauxa 4.78. Ilosurmja BUT 38 Ha kaptu P. Cpouje Cauka 4.79. Usrnexg BUT 38

Figure 4.78. Position of SP 38 on the R. of Serbia map Figure 4.79. General view of SP 38

Ha BUT 38 3actymbeno je 19 crabana nepa u There are 19 Turkey oak trees and five
ner crabana ciajayHa. Hungarian oak trees on SP 38.

JBa crabiya niepa uMajy ctemneH nedonujamnuje Two Turkey oak trees had a degree of
15%, a jenno 25%. Koxa mer crabana nedonujanmja  defoliation of 15%, and one 25%. In five trees,
usHocu 5% u kox 10 cradana 10%. defoliation was 5% and for 10 trees 10%.

Ha 1o nBa cnagyHoBa crabna gedonujaidija je Defoliation was 5% and 10% in two
5% u 10%. Hungarian oak trees per class.
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100
90
80
70
60
50
40
30

20
10
0

0w N n u v
ZZZZZZUNMYBE2R8288333333

m Quercus cerris

Quercus frainetto

I'paduxon 4.71. leponujammja mo Bpcrama apseha I'paduxon 4.72. 3actymsenoct Bpcra apseha va BUT 38
Graph 4.71. Defoliation by tree species Graph 4.72. Tree species share, SP 38
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Buonngukanujcka tauka 39 — Htyounk
Sample plot 39 — Stubik

P oo I1I. razguactBo/Forest Estate Tumouxe mr./Timocke f.
. W s ' Tox. mocrassparsal Installation year 2003
s Ksanparua mpesxal/Grid 16 x 16 km
e ¢ Crapocrt cacrojune/Stand age 41-60 roxuna/years
[ i ' Tun 3emspumra/Soil type Calcaric Cambisols
REATTE ~ RS ki T Hapnmopcka Bucuna/Altitude 330 m
'J‘r" i o Excrnosunuja/Aspect S
~ N \": S Bnacaumro/Ownership Concraenuka/Private
/:‘ I <, R~ ; h\k - £\ 5
y 3 Wi
{‘J @BUT39

7 Now Razar -+

Mirovice

Cauxa 4.80. ITosurmja BUT 39 Ha kaptu P. Cpouje
Figure 4.80. Position of SP 39 on the R. of Serbia map

Ca 17 crabana, 1ep je Haj3acTyIUbCHUjU Ha
BUT 39. Cnenu ciagyH ca 4eTUpU M KJIEH ca TpH
crabuna.

Ha cemam crabama mnepa KoHcCTaTOBaHa je
nedonujauja ox 5%, Ha mect crabana ox 10%. Ha
10 jerHoM cTabiry oHa u3HocH 15%, 20% u 35%.

[Ba crabma cnagyna umajy aedonujanujy o
15%, a jemHo ox 5%.
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I'padmxon 4.73. leponujanuja no Bpcrama apeeha
Graph 4.73. Defoliation by tree species

Cauka 4.81. Usrneg BUT 39
Figure 4.81. General view of SP 39

With 17 trees, Turkey oak is the most
common species on SP 39. It is followed by
Hungarian oak with four and field maple with
three trees.

Defoliation of 5% was found in seven
Turkey oak trees, and 10% in six trees. In one
tree, it amounted to 15%, 20% and 35%.

Two Hungarian oak trees had defoliation of
15% and one of 5%.

m Acer campestre
= Quercus cerris

Quercus frainetto

I'padmxon 4.74. 3actymbenoct Bpera apseha va BUT 39
Graph 4.74. Tree species share, SP 39
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Buonnaukanmnjcka tauka 40 — Cero3apeBo
Sample plot 40 — Svetozarevo

Belorade 9 .

7 HNow Razw

Mirovice

Cauxa 4.82. ITosurmja BUT 40 ua xaptu P. Cp6uje
Figure 4.82. Position of SP 40 on the R. of Serbia map

Ha BUT 40 cy cBa crabna 6ykoBa.
Hu Ha jemHoMm cralily HUje KOHCTaTOBaHa
nedonujanuja y 2022. roguHu.

Jedoanjauuja (%) Defoliation
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I'paduxon 4.75. [leponujarnumja mo Bpcrama apseha
Graph 4.75. Defoliation by tree species
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+ I1I. raznuacTBO/Forest Estate
N ] A Ton. mocrasspamal/lnstallation year
s N Ksanparna mpexal/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hammopcka sucunal/Altitude

J. Kyuaj/S. Kucaj
2003

16 x 16 km

41-60 ronuna/years
Dystric Cambisols
421m

Excniosunuja/Aspect N
Braacaumteo/Ownership

HpxaeHo/State

Cauxa 4.83. Usrnexq BUT 40
Figure 4.83. General view of SP 40

All trees on SP 40 are beech trees.
None of the trees had signs of defoliation in
2022.

= Fagus sylvatica

I'paduxon 4.76. 3actyrubeHoct Bpcra apseha Ha BUT 40
Graph 4.76. Tree species share, SP 40



Buonngukanujcka tauka 41 — PexoBan (PaTkoBanm)
Sample plot 41 — Rekovac (Ratkovac)

I1I. razmunacto/Forest Estate J. Kyuaj/S. Kucaj
Tox. moctassbamallnstallation year 2003

o Ksanparua mpexa/Grid 16 x 16 km
e Crapocrt cacrojune/Stand age 61-80 romguna/years
Tun 3emspuintal/Soil type Eutric Cambisols
B Mg L g Hanmopcka sucunalAltitude 400 m
: Excnosunuja/Aspect NE
Biacaumro/Ownership JHpxapHo/State

Beldrade

Cauxa 4.84. Tlosurmja BUT 41 ua xaptu P. Cp6uje Cauka 4.85. Usrnen BUT 41
Figure 4.84. Position of SP 41 on the R. of Serbia map Figure 4.85. General view of SP 41
On 24 crabna wa BUT 41, 17 crabana je Of the 24 trees on SP 41, 17 are Hungarian
CITaZyHOBHUX, ITET barpeMoBHx, jeaHo Oesor jacena u  0ak, five are black locust, one is common ash and
jemHO MeyHIIa. one is downy oak.
Hedonmjarmja ox 10% je 3abenexeHa Ha Ba A defoliation of 10% was recorded in two

crabma cmamyna. Ha mo jemnom crabmy Garpema Hungarian oak trees. Defoliation was 25% and
nedonujaruja je 25% u 30%, a Ha qBa cradbma 70%.  30% in one acacia tree, respectively, and 70% in

two trees.
JHedoanjauuja (%) Defoliation
100
90
% B Fraxinus excelsior
0 f 7 i
Quercus frainetto
60 [
50
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o pseudoacacia
* -F Quercus pubescens
20
10
A i
LHBYYARRYLYB 8233332283833
I'padmkon 4.77. Jledonujauuja no Bpcrama apeeha I'padukon 4.78. 3actymssenoct Bpeta aApseha Ha BUT 41
Graph 4.77. Defoliation by tree species Graph 4.78. Tree species share, SP 41

51



Buonnaukanujcka tauka 42 — JlecnoroBan
Sample plot 42 — Despotovac

I11. rasquacTBo/Forest Estate J. Kyuaj/S. Kugaj
Tox. mocrasibamalInstallation year 2003

N Ksanpartna mpexa/Grid 16 x 16 km
e Crapocr cactojune/Stand age Paznozo6n0/Uneven age
Tun 3emsbumita/Soil type Chromic Luvisols
o Y g Hanmopcka Bucuna/Altitude 386 m
i Excmo3umuja/Aspect N
Braacaumteo/Ownership Concreenukal/Private

Belgrade

Sk Rey,

- @ BUT 42 -
Cauxa 4.86. ITosurmja BUT 42 ua xaptu P. Cpouje Cauka 4.87. Usrnen BUT 42
Figure 4.86. Position of SP 42 on the R. of Serbia map Figure 4.87. General view of SP 42
Ha BUT 42 cacras Bpcra je cieaehu: mep — 8 On SP 42, the composition of species is as

crabana, cmaayH — 5 crabaia, kieH — 3 crabma, upan  follows: Turkey oak - eight trees, Hungarian oak
jacen — 3 crabia, kuTak — 2 ctabia, moJbCku jaceH - 5 trees, field maple — three trees, flowering ash
— jenHo ctabiio, TUBJba TPEIba — jeHO cTadio, rpad  — three trees, sessile oak — two trees, narrow-

— jeaHo cTabuIo. leaved ash — one tree, wild cherry - one tree,
Hedomujanmja ox 10% koHcTaToBaHa je Ha mo  common hornbeam - one tree.

jemHoM crabiy ciaayHa, KieHa M Iiepa, a Defoliation of 10% was noted in one

nedonujarrja o1 25% Ha MOJBCKOM jaceHy. Hungarian oak, field maple and Turkey oak tree

each, and 25% defoliation on narrow-leaved ash.

Jedoanjanuja (%) Defoliation
u Acer campestre
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I'paduxon 4.79. leponmjammja mo Bpcrama apseha I'paduxon 4.80. 3actymusenoct Bpcra apseha Ha BUT 42
Graph 4.79. Defoliation by tree species Graph 4.80. Tree species share, SP 42

52



Bbuonnaukanujcka tauka 44 — Apusbe

Sample plot 44 — Arilje

Beldrade

@BUT 44 o

Marovice

Camnka 4.88. [Tozunmja BUT 44 na xaptu P. CpOuje

Figure 4.88. Position of SP 44 on the R. of Serbia

map

JomunantHa Bpcta Ha BUT 44 je Oyksa, ca 19
crabasa. Ha oBoj Tauku je u no jeaHo crabno rpada u

CllaJlyHa W TpH cTabua 1epa.

IIpunukom ocmatpama y Toky 2022. roguHe
KOHCTaTOBaHa je nojasa nedonujanuje ox 10% Ha no

jemHoM cTabiy OyKkBe U mepa.
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I11. rasmunacTBo/Forest Estate
Tox. mocraspamallnstallation year
Ksanpartrna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTa/S0il type
Hammopcka sucunal/Altitude
Excmo3umuja/Aspect
Buacuumrso/Ownership

Vxune/Uzice

2003

16 x 16 km

81-100 romuna/years
Eutric Cambisols
471 m

NE
ConctBenunka/Private

Cuanka 4.89. Usrnen BUT 44
Figure 4.89. General view of SP 44

The dominant species on SP 44 is beech,
with 19 trees. This plot has one common

hornbeam and Hungarian oak tree and three

Turkey oak trees.

During the observation in 2022, defoliation

of 10% was noted in one beech and one Turkey

oak tree.

= Carpinus betulus

m Fagus sylvatica
Quercus cerris
Quercus frainetto

I'paduxon 4.81. [leponujarnmja mo Bpcrama apaeha
Graph 4.81. Defoliation by tree species

I'paduxon 4.82. 3actymsenoct Bpcra apseha va BUT 44
Graph 4.82. Tree species share, SP 44
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Bbuounaukanmjcka tauka 45 — [laprusancke Bope

Sample plot 45 — Partizanske Vode

. S Ksanparna mpexal/Grid
¢ e 4 Crapocr cactojune/Stand age
< Tun 3emspumra/Soil type

III. rasgunactBo/Forest Estate Vaxune/UZice
Tox. mocrasikarsalInstallation year 2003
16 x 16 km

81-100 roxuna/years
Eutric Leptosols

N e Hanmopcka Bucuna/Altitude 972 m
e P Excnosunuja/Aspect N
- N Biacaumro/Ownership JpxaBHO/State
. { { Belarade \‘;\
/;‘ & ey L . g /\\ -
§ Vi

oY Valjevo

Laskovac

Cauka 4.90. INosunumja BUT 45 Ha kaptu P. Cpouje
Figure 4.90. Position of SP 45 on the R. of Serbia map

Benu Oop je jenuHa BpcTa Koja ce Hajla3u Ha
BUT 45, ca 45 ctabana.

Kon jemnor crabma nedonujanmja je 99%. Ha
oCTajIuM cTadiinMa Hema Jedoujaimje.

Hedonujaunja (%) Defoliation
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I'padpuxon 4.83. Jedonujarumja mo Bpcrama apeeha
Graph 4.83. Defoliation by tree species
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Cauxa 4.91. Usrnexg BUT 45
Figure 4.91. General view of SP 45

Scots pine is the only species found on SP
45, with 45 trees.

One tree had a defoliation of 99%. Other
trees had no signs of defoliation.

m Pinus sylvestris

I'paduxon 4.84. 3actymbenoct Bpcra apseha na BUT 45
Graph 4.84. Tree species share, SP 45



Buonngukanujcka tauka 47 — Kocjepuh (Paxkana)

Sample plot 47 — Kosjeri¢ (Razana)

1I. razgunacTBo/FOrest Estate Vixune/UZice
Tox. mocrasbamallnstallation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

Crapocr cactojune/Stand age >120 roauua/years

Tun 3emspumta/Soil type Calcaric Cambisols
B e Hanmopcka Bucuna/Altitude 478 m
= Excmo3umuja/Aspect SW

Braacaumteo/Ownership ConcrBenuka/Private

Belarade

Cauka 4.92. Tlosunuja BUT 47 ua kaptu P. Cpouje
Figure 4.92. Position of SP 47 on the R. of Serbia map

Ilo nBa crabma jaOyke, AWBJBE TPEUIHE U
kiieHa u 18 uepa uune apeenacte Bpcre BUT 47.

Ha jemanM  cTtabmy  nuBIbE  TpelIme
nedonujanuja je 15%, Ha ocTayiuM oBa IojaBa HUje
KOHCTaToBaHa y ToKy 2022. roaguse.
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I'padmkon 4.85. Jledonujauuja no Bpcrama apeeha
Graph 4.85. Defoliation by tree species

Cauxa 4.93. Usrneq BUT 47
Figure 4.93. General view of SP 47

Two trees of apple, wild cherry and field
maple and 18 Turkey oak trees make up the
woody species composition of SP 47.

One wild cherry tree had a defoliation of
15%, and the other trees did not show signs of
defoliation in 2022.

m Malus domestica

= Prunus avium
Quercus cerris
Acer campestre

I'padmkon 4.86. 3actynssenoct Bpcta apseha na BUT 47
Graph 4.86. Tree species share, SP 47
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buonnaukanujcka tauka 48 — Yikuue 11 (Iloxkera)
Sample plot 48 — Uzice IT (PoZega)

SN III. razouucTBO/FOrest Estate Vxune/Uzice
By i Tox. mocrasmama/Installation year 2003
iit) o o Ksazpatna mpexal/Grid 16 x 16 km
{\ e f) Crapocrt cacrojune/Stand age 81-100 roxuna/years
g - N Tun 3emsbumita/Soil type Albic Luvisols
N s A Hanmopcka Bucuna/Altitude 455 m
/J’M R “"(}‘ Excnosunuja/Aspect E
\f/‘w} ’Be@ade &D Bunacanmreo/Ownership Concreenuka/Private
/‘ i e Bl Q:\L"'““\ /,/\ A
"\\ Volyero \;‘)
g
s g Sl
- .- @ BUT'48 e )
- < gl \
5 i \)
\‘ /l'
Cauxa 4.94. Tlosurmja BUT 48 ua xaptu P. Cpouje Cauxa 4.95. Usrnexn BUT 48
Figure 4.94. Position of SP 48 on the R. of Serbia map Figure 4.95. General view of SP 48
Tpu crabna na BUT 48 npunanajy rpady, a 13 Three trees on SP 48 belong to common
crabana OyKBH. hornbeam, and 13 trees to beech.
Camo Mmelyy OykoBum crabiuma npumehena je Defoliation was observed and recorded
u 3abenexena nedonujauunja, ko Tpu cradbiaa 10% u  only among beech trees, 10% in three trees and
Ko jemHor crabma 15%. 15% in one tree.

Hedonujaunja (%) Defoliation
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u Carpinus betulus

= Fagus sylvatica

I'padpuxon 4.87. [leponujarmja mo Bpcrama apseha I'paduxon 4.88. 3actymbenoct Bpcra apseha na BUT 48
Graph 4.87. Defoliation by tree species Graph 4.88. Tree species share, SP 48
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Bbuonnaukanujcka tauka 49 — Ykuue Il (buocka)
Sample plot 49 — Uzice II (Bioska)

AN AN I1I. razguactBo/Forest Estate Vkune/UZice
LB A Ton. mocrasmama/Installation year 2003
5 o - Ksazparra mpexa/Grid 16 x 16 km
5 oo ! Crapocrt cacrojune/Stand age 61-80 roauna/years
\\ : 2 ) Tumn 3emspuinTa/Soil type Eutric Cambisols
X Ol R Hanmopcka Bucuna/Altitude 733 m
‘,'v“” _ e Excniosunuja/Aspect E
P N Bnacaumrso/Ownership Concreenuka/Private
- 7 2 Belarade \"
/ S, gaes IR V-
) D-\“zv \‘/
‘\‘\'/ \\
\ Voo 5
\‘;xz\: : & Zopcm i
@FBUT49 " o J
% Kr ol \\\
%&’ Nis i) N :
\\ 57 o Koo ’\}
&~
Cauka 4.96. [Nosunuja BUT 49 Ha kaptu P. Cpouje Cauxa 4.97. Usrnen BUT 49
Figure 4.96. Position of SP 49 on the R. of Serbia map Figure 4.97. General view of SP 49
Ha BUT 49 cBa 3acrtymbeHa crabma cy All trees on SP 49 are Turkey oak trees, 24 of
epoBa, wux 24. them.
YV 2022. romuMHM HHUje KOHCTATOBaHA In 2022, no defoliation was noted in any of
nedoiyjauja HA Ha JeTHOM O] OBUX cTadalia. these trees.
Hedoaujanuja (%) Defoliation
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I'padpmxon 4.89. Jleponujanuja no Bpcrama apeeha I'padmxon 4.90. 3actymbenoct Bpera apeeha va BUT 49

Graph 4.89. Defoliation by tree species Graph 4.90. Tree species share, SP 49
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Bbuonnaukanmnjcka tauka 50 — bpezoBa
Sample plot 50 — Brezova

Pant . I11. rasquacTBo/Forest Estate Tonuja/Golija

B RN, o mocrarsama/Installation year 2003
- Ksanpartna mpexa/Grid 16 x 16 km
£ oo Crapocrt cacrojune/Stand age 81-100 roxuna/years
, Tun semsbumrta/Soil type Eutric Cambisols

N s A Hammopcka sucunal/Altitude 860 m

o — Yo Excnosuuja/Aspect N

v R Buacuumrso/Ownership JHpxaBHo/State

Belorade '

7 Now Raza

Mirovice

Cauxa 4.98. TTosurmja BUT 50 Ha kaptu P. Cpouje
Figure 4.98. Position of SP 50 on the R. of Serbia map

Cga crabsa Ha BUT 50, ykynHo 24, npunanajy
OyKBH, a Ha MO jeJHOM O/ HBHUX KOHCTaTOBaHAa je
nojasa aedponujauuje ox 10% n 20% y 2022. roguxu.
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I'padpuxon 4.91. leponujarnumja mo Bpcrama apseha
Graph 4.91. Defoliation by tree species
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Camka 4.99. Usrnex BUT 50
Figure 4.99. General view of SP 50

All trees on SP 50, a total of 24, belong to
beech. In 2022, defoliation classes of 10% and
20% were noted in one tree each.

= Fagus sylvatica

I'paduxon 4.92. 3acrymsenoct Bpcra apseha va BUT 50
Graph 4.92. Tree species share, SP 50



buounaukanujcka tauka S1 — Cpeamwa peka
Sample plot 51 — Srednja Reka

Belarade

SERn,

@BUT 51

Cauxa 4.100. ITo3urja BUT 51 nHa kaptu P. CpOuje
Figure 4.100. Position of SP 51 on the R. of Serbia map

buonnmukanmjcka tauka (bBUT) 51 — Cpenma
peka moctaBbera je 2003. roauHe y KBaJIpaTHO]
Mmpexu 16 x 16 km y npkaBHoj mrymu. OBa BUT je
nmoceueHa 2018. roamHe Kaja je TIaBHAa BpCTa
npeeha  O6mma  Fagus  sylvatica.  TIpema
metoposoruju (Manual 2017) BUT ce 3aapxaBa Ha
nmocrojehoj mnokamuju cBe JOK HOBO W3HUKIA
nojeMHavHa cradjia He Oyay uMana MUHUMYM 60
cm BHCHHE, HAKOH 4Yera ce Hacramjba npaheme 1o
YCTaJb€HO] METO/IOJIOTHj .

I11. razmunacTBo/Forest Estate T'omuja/Golija
Tox. mocrasibama/Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

101-120 ronuna/years
Eutric Cambisols
1263 m

Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hammopcka sucunal/Altitude

Excmo3umuja/Aspect E
Braacaumteo/Ownership

JpxaBHo/State

Cauxka 4.101. Usrnex BUT 51
Figure 4.101. General view of SP 51

Sample plot (SP) 51 — Srednja Reka was
installed in 2003 in a 16 x 16 km square grid in a
state forest. This SP was felled in 2018 when the
main tree species was Fagus sylvatica. According
to the prescribed methodology (Manual 2017), a SP
is retained on its existing location until the newly-
emerged individual trees are at least 60 cm in
height and the monitoring is continued according to
the established methodology.
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Buonnaukanujcka tauka 52 — Knagauna
Sample plot 52 — Kladnica

Beldrade

@BUT 52

&
&
O

Cauxa 4.102. ITo3urja BUT 52 na kaptu P. CpOuje
Figure 4.102. Position of SP 52 on the R. of Serbia
map

Ha BUT 52 cBa crabna cy OykoBa, YKYITHO
24.

Ha cemam crabana KOHCTaroBaHa je
nedonujaruja o 10%, a Ha 1o jearom ctaday 15%
u 50%.
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I'paduxon 4.93. leponujanmja mo BpcTama apeeha
Graph 4.93. Defoliation by tree species
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I11. rasquacTBo/Forest Estate
Tox. mocraBspamallnstallation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hammopcka sucunal/Altitude
Excmo3umuja/Aspect
Buacuumrso/Ownership

T'omuja/Golija

2003

16 x 16 km

81-100 ronuna/years
Dystric Cambisols
1389 m

NE

JpxaBHo/State

Cauka 4.103. Usrnen BUT 52
Figure 4.103. General view of SP 52

All trees on SP 50, a total of 24, belong to
beech. In 2022, defoliation classes of 10% and
20% were noted in one tree each.

Fagus sylvatica

I'paduxon 4.94. 3acrymsenoct Bpcra apseha Ha BUT 52
Graph 4.94. Tree species share, SP 52



Buonngukanujcka tauka 53 — Cjennna 3anajg

Sample plot 53 — Sjenica West

Beldrade

@FBNT 53

%
%
7 HNowi Baza

Cauxa 4.104. TTo3urja BUT 53 na kaptu P. CpOuje
Figure 4.104. Position of SP 53 on the R. of Serbia
map

Iect cTabma Ope3e u 12 crabana Oenor O6opa

Hanasu ce Ha BUT 53.

Ha mo nBa crabna Opese u Tpu crabna Oemnor
6opa nedomujanmja je 5%, Ha gBa crabma Opese u
cenam crtabana Oesor 6opa usHocu 10%. JIpa crabna
Opese u nBa Oestor Oopa uMajy nedosujanmjy auiiha

15%.

Hedonujaunja (%) Defoliation
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I'paduxon 4.95. [leponujarnmja mo Bpcrama apaeha
Graph 4.95. Defoliation by tree species

I1I. razguactBo/Forest Estate

Tox. mocrasspamalInstallation year

Ksanparua mpesxal/Grid
Crapocrt cacrojune/Stand age
Tumn 3emspuinTa/Soil type
Hanmopcka sucunal/Altitude
Excniosunuja/Aspect
Bnacuumrrso/Ownership

T'ommja/Golija

2003

16 x 16 km

21-40 roguHa/years
Eutric Planosols
1107 m

N
ConctBenunka/Private

Cauxa 4.105. Usrnen BUT 53
Figure 4.105. General view of SP 53

trees grow on SP 53.

Six silver birch trees and 12 Scots pine

Two birch trees and three Scots pine trees
had a defoliation of 5%, while two silver birch
trees and seven Scots pine trees had a defoliation
of 10%. Two silver birch and two Scots pine
trees had 15% defoliation.

H Betula pendula

Pinus sylvestris

I'paduxon 4.96. 3actymsenoct Bpcra apseha va BUT 53
Graph 4.96. Tree species share, SP 53
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Buonnaukanmnjcka tauka 54 — 3aouaHu
Sample plot 54 — Zaoc¢ani

~ I11. rasquacTBo/Forest Estate Tonuja/Golija

- L Tox. mocrasibama/Installation year 2003

s Y Keanparna mpexa/Grid 16 x 16 km
e ‘ Crapocr cactojune/Stand age 21-40 romuna/years
‘ S Tun 3emsbumita/Soil type Eutric Vertisols

SR T S Hammopcka sucunal/Altitude 237 m

o b Excnozunuja/Aspect Pasno/Flat

' Bnacuumrso/Ownership Comncraenuka/Private

Belarade

@ BUT 54 2
X/‘}’{ Now Baza : &
Camnka 4.106. [Tozunmja BUT 54 Ha xaptu P. Cpouje Cauxa 4.107. Usrnen BUT 54
Figure 4.106. Position of SP 54 on the R. of Serbia Figure 4.107. General view of SP 54
map

Ha BUT 54 nanasu ce 17 crabaia moJbCKOT There are 17 narrow-leaved ash trees, and

jaceHa u ceflaM cTabaia Ty XKrbaKa. seven pedunculate oak trees on SP 54.
Kon crabana mosbcKOT jaceHa KOHCTAaTOBaHA No defoliation was found in narrow-leaved

je nebonujanuja ox 5% Ha jeaHom, a ox 10% na qa  ash trees. Defoliation of 10% was found in one
crabma. lehomujanuja ox 10% xoucrartoBana je na pedunculate oak tree.
JeIHOM CTabMy JTyXKEbaKa.
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I'padpuxon 4.97. leponujarnumja mo Bpcrama apseha I'paduxon 4.98. 3acrymsenoct Bpcra apseha na BUT 54
Graph 4.97. Defoliation by tree species Graph 4.98. Tree species share, SP 54
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Buonnaukanujcka tauka 55 — bynoxemsa
Sample plot 55 — Budozelja

I11. rasqunacTBo/Forest Estate
Tox. mocrassbama/Installation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTa/Soil type

Hanmopcka Bucuna/Altitude

I'omnja/Golija

2003

16 x 16 km

101-120 ronuHa/years
Dystric Cambisols
782 m

N
ComncrBenuka/Private

¢ ; Excniosunuja/Aspect
o S Bunacaunrreo/Ownership
- J] Belgrade -
¢ = e
y o> Smed: P hd PN
5 ! W=
} DV)ZI‘ pe
A Y
\ Valjevo Ry
» Cupih jecar; |
Kol \,
) N\
- @BUT 55 X Kt 9]

Laskovac

Cauxa 4.108. TTo3urja BUT 55 Ha kaptu P. CpOuje
Figure 4.108. Position of SP 55 on the R. of Serbia
map

Hecer crabama OykBe, ocam rpaba W miecT
crabana nepa npunanaajy BUT 55.

Y 2022. romunm pedomujanuja ox  10%
KOHCTaTOBaHa j€ Ha jelHOM cTadiy rpada.

Jledpoaujauuja (%) Defoliation
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I'paduxon 4.99. [leponmjanumja mo Bpcrama apaeha
Graph 4.99. Defoliation by tree species

Cauka 4.109. Usrnen BUT 55
Figure 4.109. General view of SP 55

Ten beech trees, eight common hornbeam
and six Turkey oak trees belong to SP 55.

In 2022, 10% defoliation was noted in one
common hornbeam tree.

m Carpinus betulus
= Fagus sylvatica
Quercus cerris

I'paduxon 4.100. 3actyrusenoct Bpcra apseha va BUT 55
Graph 4.100. Tree species share, SP 55
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Buonnaukanujcka tauka 56 — Jlazan
Sample plot 56 — Lazac

: I11. rasquacTBo/Forest Estate Tomuja/Golija
Tox. mocrasibamalInstallation year 2003
N Ksanpartna mpexa/Grid 16 x 16 km
e Crapocr cactojune/Stand age 81-100 roxuna/years
Tun 3emsbumita/Soil type Albic Luvisols
S Y T Hanmopcka Bucuna/Altitude 383 m
e G Excmo3umuja/Aspect NW
Braacaumteo/Ownership ConcrBenuka/Private

Belarade

@ BUT56

Cauka 4.110. ITosurmja BUT 56 na kaptu P. Cpbuje
Figure 4.110. Position of SP 56 on the R. of Serbia
map

Hu na jemnom on 20 crabama cnamyHa u
4yeTupu crabna uepa, Koiauko ux je Ha BUT 56, nuje
owno nedonujaruje y Toky 2022, roguse.

Jedomujauuja (%) Defoliation
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I'paduxon 4.101. Tedonujaruja mo BpcTama apseha
Graph 4.101. Defoliation by tree species
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Cauka 4.111. Usrnen BUT 56
Figure 4.111. General view of SP 56

None of the 20 Hungarian oak trees and
four Turkey oak trees growing on SP 56 had
signs of defoliation in 2022.

m Quercus cerris

Quercus frainetto

I'paduxon 4.102. 3actyrusenoct Bpcra npseha Ha BUT 56
Graph 4.102. Tree species share, SP 56



Bbuonnaukanujcka tauka 57 — I'opaunhu

Sample plot 57 — Gorac¢iéi

Belrade

I1I. raznuacTBO/Forest Estate

Tox. mocraspamallnstallation year

Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbninTal/Soil type
Hammopcka sucunal/Altitude
Excmo3umuja/Aspect
Buacuumrso/Ownership

T'omwmja/Golija

2003

16 x 16 km

61-80 roguna/years
Albic Luvisols

536 m

NW
CormncrBenuka/Private

[N

@BHUT 57 po

Kealpevo,

7 MNow Raza 5+

Miconca

Cauxa 4.112. To3utja BUT 57 Ha kaptu P. CpOuje
Figure 4.112. Position of SP 57 on the R. of Serbia
map

Ha BUT 57 je jenno ctabio CUTHOJIMCHE JIUIIE
u 23 crabia OykBe.

Ha mo jennom crabmy OykBe 3abeiexeHa je
nojaBa apedonujaunje ox 10% um 20% y 2022.
TOJMHHU.

Ha jeamnom crabiy CHTHOJNMCHE JHIIE Hema
nedonujamyje.

Jedoumjauuja (%) Defoliation
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I'paduxon 4.103. Tedonujaruja mo BpcTama apseha
Graph 4.103. Defoliation by tree species

Cauka 4.113. Usrnen BUT 57
Figure 4.113. General view of SP 57

SP 57 is composed of one small-leaved lime
tree and 23 beech trees.

Defoliation of 10% and 20% was recorded
in one beech tree in 2022.

There was no defoliation in the one small-
leaved lime tree.

m Fagus sylvatica
Tilia cordata

I'paduxon 4.104. 3actymseHoct Bpcra apeeha Ha BUT 57
Graph 4.104. Tree species share, SP 57
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Buonnaukanujcka tauka 58 — boryrosauka bama (CaBoBo)

Sample plot 58 — Bogutovacka Banja (Savovo)

: 1I. razgunacTBO/FOrest Estate Cronosu/Stolovi
e a . Tox. mocrasipama/Installation year 2003
- e Y KaanpaTHa mpesxa/Grid 16 x 16 km
, Crapocr cactojune/Stand age 101-120 romuna/years
. Tun 3emspumita/Soil type Dystric Cambisols
T L N Hammopcka sucunal/Altitude 949 m
o — Excnosumuja/Aspect W
3 Baacaumteo/Ownership lpxaBHo/State

Belrade

Cauka4. 114. Tlosuruja BUT 58 na kaptu P. Cpouje
Figure 4.114. Position of SP 58 on the R. of Serbia
map

Ha BUT 58 cy 23 crabna OykBe u jeIHO jaBopa.

Hedonumjanmja ox 5% je 3abenexeHa Ha ceam
crabana OykBe M jenquHoMm crtabiy jaBopa. Ha tpu
crabma OykBe pnedonmjauuja wusHocu 10%. Ha
OCTaJIUM CTadJiMMa HHje KOHCTaTOBaHa.

Hedoamjaumja (%) Defoliation
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I'paduxon 4.105. [leponujanuja mo Bpcrama apseha
Graph 4.105. Defoliation by tree species
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Cauka 4.115. Usrnen BUT 58
Figure 4.115. General view of SP 58

On SP 58 there are 23 beech trees and one
maple tree.

A defoliation of 5% was recorded in seven
beech trees and one maple tree. Defoliation was
10% in three beech trees. It was not found in
other trees.

¥ Fagus sylvatica

Acer
pseudoplatanus

I'paduxon 4.106. 3actymbeHoct Bpcra apeeha Ha BUT 58
Graph 4.106. Tree species share, SP 58



Bbuonngukanujcka tauka 59 — Kpassesa Kamenuna (Lepje)
Sample plot 59 — Kraljeva Kamenica (Cerje)

~ I1I. razmunacto/Forest Estate Cronosu/Stolovi
i a s Tox. nocrasibama/Installation year 2003
s - Ksanpatna mpesxa/Grid 16 x 16 km
o { Crapocrt cacrojune/Stand age 21-40 romuna/years
. Tun 3emspuintal/Soil type Eutric Leptosols
O e T M Hanmopcka sucunalAltitude 575 m
i Excnosunuja/Aspect W
) S Bnacaumrso/Ownership JpxaBHo/State

Beldrade

@BUT59 Kotz
Camnka 4.116. [Tozunmja BUT 59 Ha xaptu P. Cpouje Cauxa 4.117. Usrnen BUT 59
Figure 4.116. Position of SP 59 on the R. of Serbia Figure 4.117. General view of SP 59
map
Haj3actymbenuja Bpcra Ha BUT 59 je Genun The most common species on SP 59 is

6op ca 19 crabana. [IpucytHa cy jomr mo aBa ctabiaa Scots pine with 19 trees. There are also two
PHOT jaceHa M KuTHwaka u jemHo crabio wu3  flowering ash trees, two sessile oak trees, and one
KaTeropuje octaiu Juihapu. tree from the category of other broadleaved
Crabio u3 rpyne ocranux gunthapa Hema 90%  Species.
mumrha, a gedonujanyja Ha ABa cradia KUTHaKa je A tree from the group of other broadleaved
10%. Ha ocranum crabiauma aedonujarmja y 2022, trees lacked 90% of its leaves, and two sessile
TOJIMHU HHje 3a0eNexeHa. oak trees lacked 10%. No defoliation was
recorded in other trees in 2022.
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Pinus sylvestris
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I'paduxon 4.107. Iedonujanuja mo Bpctama apseha I'pa¢pmxon 4.108. 3actyrubeHoct Bpcra apseha vHa BUT 59
Graph 4.107. Defoliation by tree species Graph 4.108. Tree species share, SP 59
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Buonnaukanmujcka tauka 60 — Bpmauka bama
Sample plot 60 — Vrnja¢ka Banja

I11. rasquacTBo/Forest Estate
Tox. mocrasspamallnstallation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hammopcka sucunal/Altitude
Excmo3umuja/Aspect
Buacuumrso/Ownership

Cronosu/Stolovi
2003

16 x 16 km

61-80 roguna/years
Albic Luvisols

392 m

NW
ComncrtBenuka/Private

Beldrade

{
SER
8z,

Cauka 4.118. Tlosurmja BUT 60 ua kaptu P. Cpbuje
Figure 4.118. Position of SP 60 on the R. of Serbia
map

Canka 4.119. Usrnen BUT 60
Figure 4.119. General view of SP 60

Ha tpu ox ykynHo 24 ctabna ciagayHa, KOJIUKO Three out of a total of 24 Hungarian oak
ux je Ha BUT 60, xoHncratoana je medonumjanuja ox trees found on SP 60 were found to have 10% of
10% y Toxy 2022. roaumue. their crown defoliated in 2022.
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paduxon 4.109. [ledhonujanuja mo Bpcrama apeeha
Graph 4.109. Defoliation by tree species

I'paduxon 4.110. 3actyrusenoct Bpcra npseha va BUT 60
Graph 4.110. Tree species share, SP 60
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Bbuonnaukanujcka tauka 61 — I'ou
Sample plot 61 — Go¢

III. rasguacTBO/FOrest Estate Cronosu/Stolovi
Tox. mocrasikamalInstallation year 2003
16 x 16 km

4 Ksaznparua mpesxalGrid
e Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type

61-80 roguHa/years
Dystric Cambisols

Gkl or R Hammopcka sucunal/Altitude 404 m
S Excmo3umuja/Aspect S
Braacaumteo/Ownership HpsxaBHO/State

Belgrade

SERg,

@BUT 61

&
<«

Miconce

Cauxa 4.120. TTo3urja BUT 61 Ha kaptu P. CpOuje
Figure 4.120. Position of SP 61 on the R. of Serbia
map

Ha BUT 61
MIPHITAIajy OYKBH.

Ha neBer crabana nedonujanmja je 5%, a Ha
OCTaJIMM HeMa OBE T10jaBe.

cBa crabna, yKynHo 24,

Hedoaujauuja (%) Defoliation
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I'paduxon 4.111. [ledhonujanuja mo Bpcrama apseha
Graph 4.111. Defoliation by tree species

Caunka 4.121. Usrnen BUT 61
Figure 4.121. General view of SP 61

All 24 trees on SP 61 are beech trees.
Nine trees had a defoliation of 5%, and the
rest had no defoliation.

Fagus sylvatica

I'paduxon 4.112. 3actymseHoct Bpcra apeeha Ha BUT 61
Graph 4.112. Tree species share, SP 61
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Buonnaukanmjcka tauka 62 — Iliaem
Sample plot 62 — Ple§

I11. rasquacTBo/Forest Estate
Tox. mocrasspamallnstallation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hammopcka sucunal/Altitude
Excmo3umuja/Aspect
Buacuumrso/Ownership

Pacuna/Rasina

2003

16 x 16 km

81-100 roxuna/years
Eutric Cambisols
1108 m

N
ComncrtBenuka/Private

Beldrade

{
SER
8z,

&
«

Cauka 4.122. Tlosuruja BUT 62 ua kaptu P. Cpouje
Figure 4.122. Position of SP 62 on the R. of Serbia
map

Csa crabna va BUT 62, ykynHo 24, npunanajy
OyKBH.

Ha mecr crabana medonujanmja je 10%, Ha
jenHoM je 20%, a Ha OCTAJIUM HEMa OBE I0jaBe.
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I'padmkon 4.113. Jledponujanuja no Bpcrama apeeha
Graph 4.113. Defoliation by tree species
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Canka 4.123. Usrnen BUT 62
Figure 4.123. General view of SP 62

All trees on SP 62, 24 in total, belong to
beech.

Six trees had a defoliation of 10%, one
20%, and the other trees had no defoliation.

Fagus sylvatica

I'padmkon 4.114. 3actymsenoct Bpera apseha na BUT 62
Graph 4.114. Tree species share, SP 62



Buonnaukanujcka tauka 63 — Jlenenan
Sample plot 63 — Lepenac

Kikinda

Beldrade

Miconce

Cauxa 4.124. Tlo3zutnja BUT 63 Ha kaptu P. CpOuje
Figure 4.124. Position of SP 63 on the R. of Serbia
map

Ha BUT 63 je 20 crabana Oykse, Tpu crtalia

1epa 1 jeTHO CTabllo KUTHAKA.

Ha mecrt crabana Oykse, jeHOM cTaOiy nepa
U KuTHaka aedonujanuja usnocu 10%. Jenno crabno
OykBe mma pnedomujanujy ox 20%. Ha ocramum

cTabnrMa oBa I10jaBa HUje 3a0enexeHa.
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I'paduxon 4.115. [leponujaruja mo BpcTama apseha
Graph 4.115. Defoliation by tree species

1I. razgunacTBo/FOrest Estate Pacuna/Rasina
Tox. mocrasikamalInstallation year 2003

Ksanpartna mpexa/Grid 16 x 16 km
Crapocr cactojune/Stand age >120 roxuna/years
Tun 3emspumta/Soil type Eutric Cambisols
Hammopcka sucunal/Altitude 614 m

Excmo3umuja/Aspect E
Braacaumteo/Ownership

Concrsenuka/Private

Cauka 4.125. Usrnex BUT 63
Figure 4.125. General view of SP 63

There are 20 beech trees, three Turkey oak
trees, and one sessile oak tree on SP 63.

Defoliation of six beech trees, one Turkey
oak tree and one sessile oak tree was 10%. One
beech tree has a defoliation of 20%. It was not
recorded in the other trees.

= Fagus sylvatica
m Quercus cerris

Quercus petraea

I'paduxon 4.116. 3actyrusenoct Bpcra npseha va BUT 63
Graph 4.116. Tree species share, SP 63
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Buonnaukanujcka tauka 64 — Mo3roso
Sample plot 64 — Mozgovo

III. raspuacTBo/Forest Estate Pacuna/Rasina
Tox. mocrasibamalInstallation year 2003
16 x 16 km

P Y Keanparna mpexal/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
A e e Hanmopcka Bucuna/Altitude
- Excnosunuja/Aspect E

Belrade

7 Now Raza 5+

Vianje

Cauka 4.126. Tlosurmja BUT 64 na kaptu P. Cpouje
Figure 4.126. Position of SP 64 on the R. of Serbia
map

Ha BUT 64 cy 23 crabma OykBe M jE€IHO
cTabio jacuke.

Ha ocam crabana OykBe nedosujaiija H3HOCH
10%, Ha o jeaHowm ctadmy je 20%, 70% u 99%. Ha
ocTanyM ctabiarMa OBa 10jaBa HUje KOHCTaTOBaHA.
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I'paduxon 4.117. [ledponujanuja mo Bpcrama apseha
Graph 4.117. Defoliation by tree species
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Braacaumteo/Ownership

81-100 roxuna/years
Dystric Cambisols
685 m

JpxaBHo/State

Cauka 4.127. Usrnen BUT 64
Figure 4.127. General view of SP 64

There are 23 beech trees and one aspen tree
on SP 64.

Eight beech trees had a defoliation of 10%,
one tree 20%, 70% and 99%, respectively. This
phenomenon was not observed in the remaining
trees on the plot.

® Fagus sylvatica

Populus tremula

I'paduxon 4.118. 3actynmsenoct Bpcra npseha na BUT 64
Graph 4.118. Tree species share, SP 64



Bbuonnaukanujcka tauka 65 — Kpymesan bp3eha
Sample plot 65 — Krusevac Brzeca

III. rasguacTBO/Forest Estate HIT Konaonux/NP Kopaonik
Tox. mocrasisamalInstallation year 2003

o Ksanparua mpexa/Grid 16 x 16 km
e Crapocrt cacrojune/Stand age 41-60 romuna/years
Tun 3emspumta/Soil type Eutric Cambisols
B Mg L g Hammopcka sucunal/Altitude 1066 m
e e Excmo3umuja/Aspect SE
Braacaumteo/Ownership JpxaBHo/State

Beldrade

: @BHT 65 ;
Canka 4.128. Tlo3unja BUT 65 na kaptu P. Cpouje Cauxa 4.129. Usrnex BUT 65
Figure 4.128. Position of SP 65 on the R. of Serbia Figure 4.129. General view of SP 65
map

Ha BUT 65 nanase ce 22 crabia upHor 6opa u There are 22 Austrian pine trees, one Scots
10 jeHO cTabio Oenor 6opa  IPHOT jaceHa. pine, and one flowering ash tree on SP 65.

Ha jemnom crabiy 1ipHOr jaceHa y Toky 2022. In 2022, 55% defoliation was recorded in
roguHe 3abenexeHa je aedonujanmja on 55%. Ha one flowering ash tree. Other trees had no signs
ocTaiuM cTabjrMMa OBa T0jaBa HHje KOHCTaTOBaHa. of defoliation.
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I'padpmkon 4.119. Jledhonujauuja no Bpcrama apseha I'padukon 4.120. 3actymbenoct Bpcra apseha va BUT 65
Graph 4.119. Defoliation by tree species Graph 4.120. Tree species share, SP 65
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Buonnaukanmnjcka tauka 66 — Beauka Bynauna

Sample plot 66 — Velika Bulica

Belgrade

SERg,

@ BT 66

Miconce

Caunka 4.130. ITosurmja BUT 66 ua kaptu P. Cpbuje
Figure 4.130. Position of SP 66 on the R. of Serbia map

buonnnukanmjcka tauka (bBUT) 66 — Bennka
‘bBynuna nocrasbena je 2003. roauHe y KBaJpaTHO]
Mpexu 16 x 16 km y npusarnoj mrymu. Oa BUT
je moceuena 2016. roquHe Kaja cy Ha HOj TTIaBHE
Bpcte npBeha Ome Quercus frainetto u Quercus
petraea. IIpema meromosnoruju (Manual 2017) BUT
ce 3ajpkaBa Ha 1ocTojehoj JoKanuju cBe JOK HOBO
V3HUKIA TI0jelWHavYHa cTabima He Oyay wuMaina
MUHUMYM 60 CM BUCHHE, HAKOH Yera ce HacTaBJba
npaheme 1Mo ycTasbeHoj METOI0JIOTHj .
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I1I. rasgunacTBo/Forest Estate Pacuna/Rasina
Tox. nocTasbama/Installation year 2003
Ksanparua mpesxal/Grid 16 x 16 km

Crapocrt cacrojune/Stand age
Tumn 3emspuinTa/Soil type

81-100 ronuna/years
Dystric Cambisols

Hanmopcka sucunalAltitude 567 m
Excnosunuja/Aspect NE
Biacaumreo/Ownership ConcrBenuka/Private

Cauka 4.131. Usrnen BUT 66
Figure 4.131. General view of SP 66

Sample plot (SP) 66 — Velika Pulica was
installed in 2003 in a 16 x 16 km square grid in a
private forest. This SP was felled in 2016 when the
main tree species were Quercus frainetto and
Quercus petraea. According to the prescribed
methodology (Manual 2017), a SP is retained on its
existing location until the newly-emerged
individual trees are at least 60 cm in height and the
monitoring is continued according to the
established methodology.



Buonnaukanujcka tauka 67 — Makpemane
Sample plot 67 — MakreSane

: I11. rasqunacTBo/Forest Estate Pacuna/Rasina
i Tox. nocrasmbamallnstallation year 2003
o Ky KsanpaTHa mpesxa/Grid 16 x 16 km
_ Crapocrt cacrojune/Stand age 41-60 romuna/years
. Tun 3emspumta/Soil type Eutric Cambisols
Hammopcka sucunal/Altitude 268 m
Excmo3umuja/Aspect SW
Baacautmteo/Ownership ConcrBenuka/Private

Beldrade

W

SERp,,

@ BUT 67 roee
Canka 4.132. Tlo3unja BUT 67 Ha kaptu P. Cpouje Cauxa 4.133. Usrnen BUT 67
Figure 4.132. Position of SP 67 on the R. of Serbia Figure 4.133. General view of SP 67
map
buonnaukanmjcka Tauka (BUT) 67 — Sample plot (SP) 67 — MakreSane was

Makpemane mnocraBibeHa je 2003. rommne y installed in 2003 in a 16 x 16 km square grid in a
KBaJpaTHOj Mpexxu 16 x 16 km y mpuBatroj trymu.  private forest. This SP was felled in 2022 when the
OBa BUT je moceuena 2022. rogunHe Kafa cy Ha main tree species were Quercus frainetto and
10j riaBHe Bpere ApBeha Ooune Quercus frainetto m  Quercus cerris.  According to the prescribed
Quercus cerris. Ilpema wmertomosnoruju (Manual methodology (Manual 2017), a SP is retained on its
2017) BUT ce 3aapxaBa Ha mnocrojehoj nokauuju  existing location until the newly-emerged
CBEe JIOK HOBO H3HHKJIA MojeanHadna crabma we individual trees are at least 60 cm in height and the
Oyny umana muHuMyM 60 CM BHCHHE, HAKOH yera monitoring is continued according to the
ce HactaBjba  npaheme mo  ycrasbeHoj established methodology.

METO/I0JIOTHjH.
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Buonnaukanmnjcka tauka 68 — bpyc
Sample plot 68 — Brus

~ 1I. razgunacTBO/FOrest Estate Pacuna/Rasina
il eia e Tox. mocrasibamalInstallation year 2003
oo Koo KganpaTHa mpesxa/Grid 16 x 16 km

4 ‘ Crapocr cactojune/Stand age 81-100 roxuna/years

‘ V Tun 3emsbumita/Soil type Eutric Leptosols

T A Hammopcka sucunal/Altitude 328 m
R Excmo3umuja/Aspect S
) S Bunacuumreo/Ownership Concreenuka/Private

Belrade

7 Now Raza 5+

Viane

Cauka 4.134. Tlosuiuja BUT 68 na kaptu P. Cpouje
Figure 4.134. Position of SP 68 on the R. of Serbia
map

Ha BUT 68 je 17 crabana 1iepa, Tpu crtabna
ciajyHa u yetupu ctabia barpema.

Ha nmecer crabana nepa nedonujanmja je 10%,
a Ha mer je 20%. Ha nBa crabnc cnagyHa
nedonujaruja usHocu 10%, a Ha jexnoMm je 20%. /IBa
ol yernpu crabna Oarpema uMajy nedoHjanujy
30%, a o jemuo 40% u 95%.
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I'paduxon 4.121. [ledponujanuja mo Bpcrama apseha
Graph 4.121. Defoliation by tree species
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Cauxa 4.135. Usrnen BUT 68
Figure 4.135. General view of SP 68

There are 17 Turkey oak trees, three
Hungarian oak trees, and four black locust trees
on SP 68.

Ten Turkey oak trees had a defoliation of
10%, and five 20%. Defoliation was 10% in two
Hungarian oak trees, and 20% in one. Two out of
four black locust trees had 30% defoliation, one
40% and another 95% defoliation.

m Quercus cerris
= Quercus frainetto

Robinia
pseudoacacia

I'paduxon 4.122. 3actyrusenoct Bpcra npseha Ha BUT 68
Graph 4.122. Tree species share, SP 68



Buonngukanujcka tauka 69 — beaa Ilananka
Sample plot 69 — Bela Palanka

SO man I11. rasmunacTBo/Forest Estate
T Tox. mocraspamallnstallation year
woa N Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
‘ Tum 3emsbuinTal/S0il type
N~ Hanmopcka Bucuna/Altitude
¥ : HesnD Excniosunuja/Aspect
v e Bnacaumrso/Ownership

Huymr/Nis§

2003

16 x 16 km

101-120 ronuHa/years
Rendzic Leptosols
1355 m

Pasno/Flat
JpxaBHo/State

g Now Razs 5* « *

Mionca

Vranye

Cauxa 4.136. ITo3uija BUT 69 Ha xaptu P. CpOuje
Figure 4.136. Position of SP 69 on the R. of Serbia map

Cga ctabmna va BUT 69, ykynno 24, npunanajy

OyKBU.

Ha 11 crabana neponujaumja je 10%. Kox tpu
crabmna nedonmjanuja je 20%, a Ha jenHoM je 70%.
Ha ocramux 16 crabana HHMje KOHCTATOBaHa OBa
nojasa.

Hedomujanuja (%) Defoliation
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I'paduxon 4.123. [leponujaruja mo BpcTama apseha
Graph 4.123. Defoliation by tree species

Cauka 4.137. Usrnen BUT 69
Figure 4.137. General view of SP 69

All trees on SP 69, a total of 24, are beech

trees.

Eleven trees had a defoliation of 10%. In
three trees, it was 20%, and in one it was 70%.
This phenomenon was not observed in the other

16 trees.

= Fagus sylvatica

I'paduxon 4.124. 3actyrusenoct Bpcra apseha va BUT 69
Graph 4.124. Tree species share, SP 69
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Buonnaukanmnjcka tauka 70 — JlykoBo
Sample plot 70 — Lukovo

1. razaunacTBo/Forest Estate Hum/Nis
T Ly Tox. nocrasibamalInstallation year 2003
s - Ksanpatna mpesxa/Grid 16 x 16 km
‘£ e Crapocr cactojune/Stand age 81-100 roxuna/years
% : Y Tun 3emspuintal/Soil type Eutric Leptosols
O e T M Hanmopcka sucunalAltitude 593 m
- Wi Excmosunuja/Aspect S
K \ Brnacuumrso/Ownership Comncraenuka/Private

Beldrade

: .sﬁT 70
Cauxa 4.138. TTo3urja BUT 70 Ha kaptu P. CpOuje Cauxa 4.139. Usrnen BUT 70
Figure 4.138. Position of SP 70 on the R. of Serbia map Figure 4.139. General view of SP 70
Ha BUT 70 je 17 crabana uepa u cemam There are 17 Turkey oak trees and seven
crabana criaayHa. Hungarian oak trees on SP 70.
Ha jemnom ctabmy wnepa nedonmjammja je One Turkey oak tree had a defoliation of

10%. Ha jemnom crabmy ciagyna aedonujanmja 10%. One Hungarian oak tree also had a

usHocu 10%. Ha ocranmum crabnuma nHa tauku 70 defoliation of 10%. The remaining trees growing

OBa 110jaBa HHje 3a0enexena y 2022. rouHu. on SP 70 did not show any signs of defoliation in
2022.

Hedoanjauuja (%) Defoliation
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I'padmxon 4.125. leponujanmja mo Bpcrama apeeha I'pagmxon 4.126. 3actyrubeHoct Bpcra apseha Ha BUT 70
Graph 4.125. Defoliation by tree species Graph 4.126. Tree species share, SP 70
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Buonngukanujcka tauka 71 — BphenoBuua
Sample plot 71 — Vréenovica

o 1. razaunacTBo/Forest Estate Hum/Nis
At 2 Tox. nocrasibama/Installation year 2003
oo Koo Ksanpatna mpesxa/Grid 16 x 16 km
‘ Crapocr cactojune/Stand age 61-80 romuHa/years
, Tun 3emsbuital/Soil type Rendzic Leptosols
N Hanmopcka sucunalAltitude 252 m
R Excnosunuja/Aspect S

Belrade

7 Now Raza 5+

Cauxad. 140. ITo3urja BUT 71 na kaptu P. CpOuje
Figure 4.140. Position of SP 71 on the R. of Serbia
map

Ha BUT 71 cy 23 crabna 1iepa, a jeaHo
CTalJIO LIPHOT jaceHa.

Ha detupu crabna nepa aedonujanuja je 5%,
Ha Tpu ctabna je 10%, Ha ocramum crabianMa Hema
nedonujamyje.

Jedoanjaunja (%) Defoliation
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I'paduxon 4.127. [leponujaruja mo BpcTama apseha
Graph 4.127. Defoliation by tree species

Biacaumro/Ownership

Cauxa 4.141. Usrnex BUT 71
Figure 4.141. General view of SP 71

Comncrsenuka/Private

All trees on SP 71 are Turkey oak trees, a

total of 24.

Defoliation was 5% in four Turkey oak
trees, 10% in three trees, and no defoliation was

observed in other trees.

® Quercus cerris

Fraxinus ornus

I'paduxon 4.128. 3actymseHoct Bpcra apeeha Ha BUT 71

Graph 4.128. Tree species share, SP 71
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Buonnaukanujcka tauka 72 — PagenkoBaig
Sample plot 72 — Radenkovac

" 1. razgunacTBo/Forest Estate Hum/Nis

A Tox. mocrasibama/lnstallation year 2003

N Ksanpatna mpesxa/Grid 16 x 16 km

e Crapocr cactojune/Stand age 61-80 romuHa/years

[ Y Tun 3emsbuiTal/Soil type Eutric Cambisols
WOE e L T M Hapnmopcka Bucuna/Altitude 1105 m

: Excmosunuja/Aspect Pasno/Flat
Py N Buacuuurrso/Ownership JpsxaBHo/State

opwte

Knsova. @ BUT-72
Canka 4.142. Tlo3unmja BUT 72 Ha kaptu P. Cpouje Cauka 4.143. Usraen BUT 72
Figure 4.142. Position of SP 72 on the R. of Serbia Figure 4.143. General view of SP 72
map

Ha BUT 72 cBa 3acTymubeHa crabia, yKyImHO All trees on SP 72, a total of 24, belong to
24, npunanajy OykBu. beech.

Ha ocam crabana nedonujarmja je 5%. Ha Eight trees had a defoliation of 5%. Other
ocranuM crtabiauMa Ha OBOj Taduku Aedonujarmja trees on this plot had no signs of defoliation
HHje KoHCcTaToBaHa y 2022. ToI1HU. observed in 2022.
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I'padmxon 4.129. leponujanumja mo Bpcrama apseha I'paduxon 4.130. 3actymbeHoct Bpcra apeeha Ha BUT 72
Graph 4.129. Defoliation by tree species Graph 4.130. Tree species share, SP 72
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Buonnaukanujcka tauka 73 — [pujenosmse | (Ilo6ujennx)

Sample plot 73 — Prijepolje I (Pobijenik)

SN AN I1I. razmunacto/Forest Estate [pujenosbe/Prijepolje
T Y I'ox. mocraesbamsal/lnstallation year 2003
3, somo S, Keanparaa mpexa/Grid 16 x 16 km
5‘\ o ,_v‘\ Crapocr cactojune/Stand age Pasrono6HO/Uneven age
g ! . Tun 3emsbuinTal/Soil type Rendzic Leptosols
b e By i A Hapnmopcka Bucuna/Altitude 1201 m
Excnosunuja/Aspect Papno/Flat
o2 p i N i S Bnacuumrrso/Ownership JpxaBHO/State
/ Suy, 3 T~ e PN
P e Wi
;\J e
\ ¢ v g)

a7 Mo Raza /5% *

Leskovae

Camnka 4.144. Tlozunmja BUT 73 Ha xaptu P. Cpouje
Figure 4.144. Position of SP 73 on the R. of Serbia
map

Uerupu crabna jene u 20 crabama cmpue
Hana3u ce Ha BUT 73.

Ha cBa vernpu crabna jene u Ha 16 crabana
cmpue aedonujanmja je 10%.

Hedoaunjauuja (%) Defoliation
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I'padmxon 4.131. leponujanumja mo Bpcrama apseha
Graph 4.131. Defoliation by tree species

Cauxa 4.145. Usrnen BUT 73
Figure 4.145. General view of SP 73

Four silver fir trees and 20 Norway spruce
trees grow on SP 73.

All four silver fir trees and 16 Norway
spruce trees, had a defoliation of 10%.

= Abies alba

Picea abies

I'padpmxon 4.132. 3actyrubeHoct Bpcra apseha va BUT 73
Graph 4.132. Tree species share, SP 73
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Buonnaukanmnjcka tauka 74 — Hosa Bapom (boxeruhn)

Sample plot 74 — Nova Varos (BoZeti¢i)

NN I1I. rasguacTBoO/FOrest Estate IIpujenosbe/Prijepolje
e \_ Tox. mocrasibama/Installation year 2003
5 i o N Ksanpatna mpesxa/Grid 16 x 16 km
f\ e { Crapocrt cacrojune/Stand age Pazuoo6H0/Uneven age
S Y Tun 3emspumta/Soil type Humic Cambisols
N wes A Hapxmopcka Bucuna/Altitude 1191 m
’{M” — ; WD Excnosunuja/Aspect N
}Wv , ;;e:?g‘.m ED Buacuumrso/Ownership JpxaBHO/State
/' Ny, g v “\,\,\‘ o

)
\
\"'\_ Vaevo )

Ay
% £
\ 21
. =
&\1‘*—/} Keagu ¢
(e . ) vt Zojecw
< J
A\
\ Kealpe
| A\
[ 4 1
[ Kiiev Krfazevac |
i 4 A\
- BUT 7- ™
e -
Nis. )
2 \
K%y et 3
Ll 2
% MNow Razx J
\ .
\ Leskovac /

g
Canka 4.146. T[lo3unuja BUT 74 Ha kaptu P. Cpouje
Figure 4.146. Position of SP 74 on the R. of Serbia
map

Ha BUT 74 cBa cTabna cy cMpueBa, mbux 24.

Ha jennom crabny nedonujaiuja uznocu 20%.
Ocraia crabna cy 0e3 KoHCTaToBaHe Aedonmjanyje y
2022. roauHA.
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I'paduxon 4.133. [leponujanuja mo Bpcrama apseha
Graph 4.133. Defoliation by tree species
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Canuxka 4.147. Usrneq BUT 74
Figure 4.147. General view of SP 74

All 24 trees on SP 74 are Norway spruce
trees.

Defoliation was 20% in one tree. Other trees
had no defoliation in 2022.

= Picea abies

I'paduxon 4.134. 3actymssenoct Bpcra npseha na BUT 74
Graph 4.134. Tree species share, SP 74



Buonngukanujcka tauka 75 — Ilpujenosmse 11
Sample plot 75 — Prijepolje 11

I1I. razmunacto/Forest Estate [pujenosbe/Prijepolje
Tox. nocrasibama/Installation year 2003
16 x 16 km

ron Ksanpatna mpesxa/Grid
_ Crapocr cacrojune/Stand age
Tumn 3emspuinTa/Soil type

61-80 romguna/years
Gleyic Luvisols

T L N Hanmopcka sucunalAltitude 1050 m
s Excnosunuja/Aspect W
Biacaumro/Ownership JHpxaBHo/State

Beldrade

Cauka 4.148. Tlosuimja BUT 75 ua kaptu P. Cpouje
Figure 4.148. Position of SP 75 on the R. of Serbia
map

Ha BUT 75 je 3acrymseeHo ImecT crabana
KHTH-aKa U TpH cTalna 1epa.

Ha mo jemnom ctabny 1iepa aedosujaiuja je
10%, 20% u 25%.

Hedonujanmja Ha jeaHoMm cTally KUTHAKa je
20%, a Ha gBa ctabna mo 10%.

Ha ocranum crabnuma Hema nedonujaimje.

Hedoaujauuja (%) Defoliation
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I'paduxon 4.135. [leponujanuja mo Bpcrama apseha
Graph 4.135. Defoliation by tree species

Cauka 4.149. Nsrnex BUT 75
Figure 4.149. General view of SP 75

Six sessile oak trees and three Turkey oak
trees make SP 75.

Defoliation classes of 10%, 20% and 25%
were observed in one Turkey oak tree per class.

Defoliation was 20% in one sessile oak tree
and 10% in two trees of the same species.

There was no defoliation in other trees on
the plot.

B Quercus cerris

Quercus petraea

I'pagmxon 4.136. 3actyrubeHoct Bpcra apseha Ha BUT 75
Graph 4.136. Tree species share, SP 75

83



Buonnaukanmnjcka tauka 76 — Put Tpuasa (I'osmja 3anan)
Sample plot 76 — Rit Trnava (Golija West)

SO AN I11. rasquacTBo/Forest Estate IlIymapeTBo/Sumarstvo
T Tox. nocrasmbamallnstallation year 2003
e Ksanparna mpexal/Grid 16 x 16 km
;ﬂ e Crapocrt cacrojune/Stand age 61-80 romuna/years
[ A Tun 3emsbumira/Soil type Dystric Cambisols
W e T O Hanmopcka Bucuna/Altitude 1526 m
A e Excnosuuja/Aspect SW
Py N Bunacuumreo/Ownership JpxaBHo/State

@BHT 76 Nis
o, iR
Cauka 4.150. ITosurmja BUT 76 ua kaptu P. Cp6uje Cauka 4.151. Usrnen BUT 76
Figure 4.150. Position of SP 76 on the R. of Serbia Figure 4.151. General view of SP 76
map

Ha BUT 76 cy 3actyrubena 22 crabia OykBe u There are 22 beech trees and two Norway
nBa crabia cMpue. spruce trees on SP 76.

Ha detnmpm crabma OykBe nedonwujanuja je Four beech trees had a defoliation of 10%,
10%, a Ha ocranum crabana Huje KoHcTaToBana y and there was no defoliation in other trees on the
2022. roauHM. plot.
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I'paduxon 4.137. [ledponujanuja mo Bpcrama apseha I'papuxon 4.138. 3actymsenoct Bpcra nqpeeha na BUT 76

Graph 4.137. Defoliation by tree species Graph 4.138. Tree species share, SP 76
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Buonngukanujcka tauka 77 — PauxkoBuhes 3a0pan (Pamika HCTOK)
Sample plot 77 — Ra¢kovi¢ev Zabran (Raska East)

: I1I. rasguacTBo/FOrest Estate [IIymapcTBo/Sumarstvo
- Tox. nocrasibama/Installation year 2003
Somti A Ksanparua mpexa/Grid 16 x 16 km
o _ Crapocr cactojune/Stand age Pasnono6Ho/Uneven age
: Tun 3emsbuintal/Soil type Calcaric Regosols
S N Hanmopcka sucunal/Altitude 572 m
S Excniosunuja/Aspect E
Biacaumreo/Ownership ConcrBenuka/Private

Belrade

opxge

{
SER,
=2y

; @BUT 77 '
Canka 4.152. Tlo3unja BUT 77 Ha kaptu P. Cpouje Cauka 4.153. Usrnen BUT 77
Figure 4.152. Position of SP 77 on the R. of Serbia Figure 4.153. General view of SP 77
map
Ha BHUT 77 Hajsume wuma crabama 1epa, On SP 77, most trees are Turkey oaks, a
ykyrnHo 17. Ha oBoj Tauku cy u Tpu crabna cnamyHa total of 17. There are also three Hungarian oak
W 10 JiBa ctabia rpada u MeyHIa. trees, two common hornbeam trees and two
Ha jemnom crabmy rpaba nedosmjanmja je downy oak trees.
10%, na apyrom 15%. Koj crabana niepa Ha mecT je One common hornbeam tree had a

nedonujanrja 5%, Ha ocam je 10%, a ma Tpu crabma defoliation of 10% and another 15%. Regarding

15%. Ha nBa crabna ciamyna nedonujanuja usnocu Turkey oak trees, defoliation was 5% in six trees,

10%, a na jemnom 15%. Jemmo crabmo mexynna uma 10% in eight, and 15% in three trees. Defoliation

10%, a jemmo 15% nmedonujarmje. was 10% in two Hungarian oak trees, and 15% in
one. One downy oak tree had 10% and one 15%
defoliation.

Hedonujaunja (%) Defoliation

100
L
80
70
60
50
40
30
20
1

= Carpinus betulus

m Quercus cerris

Quercus frainetto

Quercus pubescens

15)

o

1111111}}}}}}}}111111t1

w " un u
Zzzzzzuuy ¢B882235523

I'paduxon 4.139. leponujaruja mo Bpcrama apseha I'paduxon 4.140. 3actyrusenoct Bpcra apseha na BUT 77
Graph 4.139. Defoliation by tree species Graph 4.140. Tree species share, SP 77
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Buonnankanujcka tauka 78 — Golija Osredak (I'osimja ucTok)
Sample plot 78 — Golija Osredak (Golija East)

I11. rasquacTBo/Forest Estate [IymapctBo/Sumarstvo
) k- Tox. mocrasipama/Installation year 2003
D, o Ksanpatna mpesxa/Grid 16 x 16 km
o Crapocr cactojune/Stand age 61-80 romuHa/years
[% : Tun 3emspumita/Soil type Eutric Regosols
N S M Hammopcka sucunal/Altitude 943 m
AT Excnosumuja/Aspect E
P o Bunacuumreo/Ownership TlpxaBHo/State

: @BUT 78 W
Cauka 4.154. TTosurmja BUT 78 nHa kaptu P. CpOuje Cauxa 4.155. Usrnen BUT 78
Figure 4.154. Position of SP 78 on the R. of Serbia Figure 4.155. General view of SP 78
map

Kutmwak je jeuHa JpBeHacTa BpCTa, 4YHja Ce Sessile oak is the only woody species on SP
crabna Hanase Ha BUT 78. 78.

Ha jemmom crabmy  KOHCTaroBaHa je A defoliation of 5% was observed in one
nedonujarmja ox 5%, wa 13 crabama 10%, wa 8 tree, 10% in 13 trees, 15% in 8 trees and 20% in
crabana 15% u Ha nBa cTabna 20%. two trees.

Hedonujannja (%) Defoliation
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I'padmxon 4.141. leponujanumja mo Bpcrama apseha I'pagmxon 4.142. 3actyrubeHoct Bpcra apseha vHa BUT 78
Graph 4.141. Defoliation by tree species Graph 4.142. Tree species share, SP 78
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Buonngukanujcka tauka 79 — IlpoJsom
Sample plot 79 — Prolom

I11. rasqunacTBo/Forest Estate Tormmmma/Toplica
3 Tox. nocrasmbamallnstallation year 2003
o Ksanparua mpexa/Grid 16 x 16 km
pec Crapocr cactojune/Stand age 101-120 romuna/years
Tun 3emspumta/Soil type Dystric Leptosols
e e T Hammopcka sucuna/Altitude 1275 m
e e Excmo3umuja/Aspect W
Braacaumteo/Ownership JHpxaBHo/State

Beldrade

@ BUT 79+
Cauxa 4.156. ITo3urja BUT 79 nHa kaptu P. CpOuje Cauxa 4.157. Usrnen BUT 79
Figure 4.156. Position of SP 79 on the R. of Serbia Figure 4.157. General view of SP 79
map

BbykBa je jenuna japBeHacta BpcTa uuja ce 24 Beech is the only tree species whose 24
crabna Hanase na BUT 79. trees are found on SP 79.

Ha tpu crabna pedonujanuja je 10%, na 13 Defoliation was 10% in three trees, and
crabana je 20%. Ha ocramum crabamma uuje 6mmo 20% in 13 trees. There was no defoliation
OBe T0jaBe. observed in other trees.
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I'paduxon 4.143. [leponujaruja mo BpcTama apseha I'paduxon 4.144. 3actyrusenoct Bpcra apseha va BUT 79
Graph 4.143. Defoliation by tree species Graph 4.144. Tree species share, SP 79

87



Bbuonnaukanmnjcka tauka 80 — benossun (biaine)

Sample plot 80 — Beloljin (Blace)

I11. rasquacTBo/Forest Estate Tommmma/Toplica
Tox. mocrasibamalInstallation year 2003
16 x 16 km

o Ronas Y Keanparna mpexa/Grid
e _ Crapocr cactojune/Stand age
Tum 3emsbuinTal/S0il type

81-100 roxunalyears
Albic Luvisols

S N Hammopcka sucunal/Altitude 437 m
Excmo3umuja/Aspect N
Braacaumteo/Ownership ConcrBenuka/Private

Belgrade

Caunka 4.158. Tlosurmja BUT 80 ua kaptu P. Cpbuje
Figure 4.158. Position of SP 80 on the R. of Serbia
map

Ha BUT 80 nanaszu ce 13 crabana mepa u 11
crabana ciaayHa.

Kopx crabana niepa Ha yetupu je nedonujamnmja
10%, Ha ocam je 20% u Ha jegrom 30%.

Kox  crabana cnmagyna  uerupu
nedomujarujy 10%, ner 20%, a nBa cradma 30%.

nMma
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I'padmxon 4.145. leponujanmja mo Bpcrama apseha
Graph 4.145. Defoliation by tree species

88

Cauxka 4.159. Usrneq BUT 80
Figure 4.159. General view of SP 80

There are 13 Turkey oak trees and 11
Hungarian oak trees on SP 80.

Defoliation was 10% in four Turkey oak
trees. It was 20% in eight trees and 30% in one
tree.

In Hungarian oak trees, a defoliation of
10% was found in four trees, 20% in five trees
and 30% in two trees.

m Quercus cerris
Quercus frainetto

I'padgmxon 4.146. 3actyrubeHoct Bpcra apseha va BUT 80
Graph 4.146. Tree species share, SP 80



Bbuonnaukanujcka tauka 81 — Kypuymianja
Sample plot 81 — KurSumlija

A Kikinda

.....

Beldrade

Knmova Krfazeva:

MNow Razm 5%« *

Miconce

Cauxa 4.160. ITo3urja BUT 81 Ha kaptu P. CpOuje
Figure 4.160. Position of SP 81 on the R. of Serbia
map

Ha BUT 81 je 12 crabana. [decer crabana
HpUITaJa Iepy, a JBa CIaayHy.

Ha jenHom crabmy 1mepa u Ha o00a
ciajlyHoBa ctabna aedonujamnuja usnocu 30%.

Kox cBux ocramux crabana pedonujaunja
je 20%.
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I'paduxon 4.147. Jlebponujanuja mo Bpcrama apseha
Graph 4.147. Defoliation by tree species

I11. rasqunacTBo/Forest Estate Tormmmma/Toplica
Tox. mocrasikamalInstallation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

41-60 romuna/years
Eutric Cambisols

Crapocrt cacrojune/Stand age
Tum 3emsbuinTa/Soil type

Hammopcka sucunal/Altitude 453 m
Excniosunuja/Aspect W
Braacaumteo/Ownership ConcrBenuka/Private

Camnka 4.161. Uzrnen BUT 81
Figure 4.161. General view of SP 81

There are 12 trees on SP 81. Ten trees belong

to Turkey oak and two to Hungarian oak.

One Turkey oak tree and both Hungarian oak

trees were affected by 30% defoliation.
In all other trees, defoliation was 20%.

m Quercus cerris
Quercus frainetto

I'paduxon 4.148. 3actymseHoct Bpcra apeeha Ha BUT 81
Graph 4.148. Tree species share, SP 81
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Buonnaukanujcka tauka 82 — )Kuropaha
Sample plot 82 — Zitorada

Beldrade

%, P @BHT 82

Leskova

Caunka 4.162. TTosurmja BUT 82 ua kaptu P. Cpbuje
Figure 4.162. Position of SP 82 on the R. of Serbia
map

Haj3acrymbenuja npBenacta Bpcra Ha BUT 82
je uep, ca 18 crabana. Ha Tauku cy jomr mo jBa
crabrna KJieHa U KUTHhakKa U T10 jeHO cTadiio rpada u
ciranyna. Kox oba crabma kieHa w jegHor crabia
KuThaka aedonujanyja je 20%, a kox jenHor cradia
KUTHaka U ctabna ciamyna 10%. [edonujanuja ox
10% xoHcTaTOBaHa je KoX YeTupu cradia uepa, 20%
Ko/ eBeT ctabana, a 30% koj yetupu cradia. JemaHo

ctabiio nepa uma aedonujanujy ox 60%.
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I'paduxon 4.149. [ledhonujanuja mo Bpcrama apseha
Graph 4.149. Defoliation by tree species
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I11. rasquacTBo/Forest Estate Tommmma/Toplica
Tox. mocrasibamalInstallation year 2003
Ksanpartraa mpexa/Grid 16 x 16 km

Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type

61-80 romuna/years
Chromic Luvisols

Hammopcka sucunal/Altitude 480 m
Excmo3umuja/Aspect NE
Braacaumteo/Ownership JHpxaBHo/State

Canka 4.163. Usrnen BUT 82
Figure 4.163. General view of SP 82

The most abundant woody species on SP 82
is Turkey oak with 18 trees. There are also two
field maple trees and two sessile oak trees as well
as one common hornbeam and one Hungarian
oak. In both field maple trees and one sessile oak
tree, defoliation was 20%, and in one sessile oak
tree and one Hungarian oak tree 10%. Regarding
Turkey oak trees, a defoliation of 10% was
observed in four trees, 20% in nine trees, and
30% in four trees. One Turkey oak tree had a
defoliation of 60%.

m Acer campestre
= Carpinus betulus
Quercus cerris

Quercus frainetto

Quercus petraea

I'paduxon 4.150. 3actyrusenoct Bpcra npseha va BUT 82
Graph 4.150. Tree species share, SP 82



Buounnukanmjcka tauka 83 — Kypmymianjcka 6ama
Sample plot 83 — KurSumlijska Banja

I11. rasqunacTBo/Forest Estate Tormmmma/Toplica
_ . Tox. mocrasibamal/lnstallation year 2003
5 e Ksaypatna mpexa/Grid 16 x 16 km
e Crapocrt cacrojune/Stand age 41-60 romuna/years
[% : Tun 3emspumta/Soil type Eutric Cambisols
N S M Hammopcka sucunal/Altitude 731m
AT Excnosunuja/Aspect E
- e Bnacaumrso/Ownership Jp>xaBHo/State

S Ly “@BUT83 ‘=
Cauxa 4.164. TTo3uija BUT 83 Ha kaptu P. CpOuje Cauxka 4.165. Vsrnen BUT 83
Figure 4.164. Position of SP 83 on the R. of Serbia Figure 4.165. General view of SP 83
map

Ha BUT 83 wmanasu ce 12 crabama 1epa, 9 There are 13 Turkey oak trees, 8 Hungarian
crabaina ciaayHa ¥ Tpu cTabjia KMTHaKa. oak trees, and three sessile oak trees on SP 83.

Kon crabana mepa Ha Tpu je nedonumjanuja Regarding Turkey oak trees, defoliation
10%, na mect je 20%, Ha aBa crabna je 30%, a na was 10% in three trees, 20% in six trees, 30% in
jemrom 40%. two trees, and 40% in one tree.

Kom crabama cmagyHa 1o meT —uMma In the case of Hungarian oak trees,
nedonujanujy ox 10% u 20%, a nea cradbna 30%. defoliation of 10% and 20% affected five trees

per class and two trees had 30% defoliation.
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I'paduxon 4.151. leponujaruja mo BpcTama apseha I'paduxon 4.152. 3actyrusenoct Bpcra npseha va BUT 83
Graph 4.151. Defoliation by tree species Graph 4.152. Tree species share, SP 83
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Buounaukanmjcka tayka 85 — Besba rinaBa
Sample plot 85 — Velja Glava

SO AN III. razpuHcTBO/FOrest Estate [yma/Suma
I \ Tog. nocrasibama/Installation year 2003
5 sne s N Ksazparra mpexa/Grid 16 x 16 km
S\ e { Crapocrt cacrojune/Stand age 81-100 roxuna/years
[ , Tumn 3emspuinTa/Soil type Eutric Cambisols
R - Byl VN ) Hapnmopcka Bucuna/Altitude 602 m
oS ) Excnosunuja/Aspect N
ooy N Bnacaumrso/Ownership Concraenuka/Private
rd ,, Bellrade \'\’ _
‘)'/ E s B~ k\“‘" £ 3 \
§ I
\ Vajevo \:.,‘
% 3
h
Caunka 4.166. ITosurmja BUT 85 na kaptu P. Cpbuje Cauka 4.167. Usrnen BUT 85
Figure 4.166. Position of SP 85 on the R. of Serbia Figure 4.167. General view of SP 85
map
Haj3actymbenuje apBenacre Bpcra Ha BUT 85 The most common tree species on SP 85
cy rpad u OykBa ca mo 11 crabana. Ha Tauku je jor are common hornbeam and beech with 11 trees
10 jeTHO cTabJIo KiIeHa U OeJIoT jaceHa. each. The plot has also got a field maple and a
Ha crabmuma y 2022. roamnu Huje Omio common ash tree.
nedonujarmje. Defoliation was not observed in any of the

trees in 2022.
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m Acer campestre

m Carpinus betulus

Fagus sylvatica

Fraxinus excelsior

I'padmxon 4.153. ledponujanumja mo Bpcrama apseha I'pagmxon 4.154. 3actyrubeHoct Bpcra apseha vHa BUT 85
Graph 4.153. Defoliation by tree species Graph 4.154. Tree species share, SP 85
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Buonnaukanujcka tauka 86 — Jlanoruuue
Sample plot 86 — Lapotnice

: I11. rasqunacTBo/Forest Estate IIyma/Suma
7 Tox. mocrasikamalInstallation year 2003
e Ksanpartna mpexa/Grid 16 x 16 km

o Crapocr cactojune/Stand age 81-100 romuna/years

Tun 3emspumta/Soil type Dystric Regosols
I e e Hammopcka sucunal/Altitude 252 m
e L Excmo3umuja/Aspect NE

Braacaumteo/Ownership ConcrBenuka/Private

Belgrade

@ BHT 86
Caunka 4.168. TTosuruja BUT 86 na kaptu P. CpOuje Cauka 4.169. Usrnen BUT 86
Figure 4.168. Position of SP 86 on the R. of Serbia Figure 4.169. General view of SP 86
map
Haj3actymbenuje apBenacte Bpcra Ha BUT 86 The most abundant woody species on SP 86

cy MyXmak ca 7 u nep ca 6 crabama. Ha Tauku cy are pedunculate oak with seven and Turkey oak
joII ueTHpH cTabia KieHa u jeaHo crabmo caaayna.  With six trees. There are also four field maple
Kon crabna cnagyna nema nedonujauunje. Kox  trees and one Hungarian oak tree on the plot.

mo jemHor crabma wieHa aedomujanuja je 10% u There was no defoliation in the Hungarian

30%. Ha crabnuma nyxmaka Hema aedonujanuje. 0ak tree. One field maple tree had a defoliation of

JenHo crabino uepa uma nedonujaunjy on 10%, a isa 10% and another one  30%. There was no

1o 5%. Ha octanum crabnuma Hema nedosnujaumje.  defoliation in pedunculate oak trees. One Turkey
oak tree had 10% defoliation and two had 5%
defoliation. Other trees had no defoliation.

Jedomujanuja (%) Defoliation
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I'padmxon 4.155. leponujanumja mo Bpcrama apseha I'padmkon 4.156. 3actymbenoct Bpcra apseha na BUT 86
Graph 4.155. Defoliation by tree species Graph 4.156. Tree species share, SP 86
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Bbuonnaukanujcka tauka 87 — Lipua Tpasa
Sample plot 87 — Crna Trava

I1I. razmunacto/Forest Estate [Iyma/Suma
Tox. nocrasbama/Installation year 2003
16 x 16 km

& KBazparna mpexal/Grid
e Crapocrt cacrojune/Stand age
Tumn 3emspuinTa/Soil type

101-120 ronuHa/years
Dystric Cambisols

i e Hanmopcka sucunalAltitude 1286 m
S Excnosunuja/Aspect N
Biacaumro/Ownership ConcrBenuka/Private

Beldrade

{
SER
8z,

&
o

Cauxa 4.170. ITo3urja BUT 87 nHa kaptu P. CpOuje
Figure 4.170. Position of SP 87 on the R. of Serbia
map

Csa 24 crabmna va BUT 87 npunanajy Oyksu.
Ha crabnuma Huje KOHCTaTOBaH TyOWTaK
mumrha y 2022. TonuHw.

Hedoanjanuja (%) Defoliation
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I'paduxon 4.157. [lehonujanuja mo Bpcrama apseha
Graph 4.157. Defoliation by tree species
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Cauxka 4.171. Usrnen BUT 87
Figure 4.171. General view of SP 87

All 24 trees on SP 87 are beech trees.
Defoliation was not observed in any of the
trees.

Fagus sylvatica

I'padmxon 4.158. 3actyrusenoct Bpcra npseha va BUT 87
Graph 4.158. Tree species share, SP 87



Buonngukanujcka tauka 88 — bojHuk
Sample plot 88 — Bojnik

~ I1I. razgunacto/Forest Estate IITyma/Suma

el . Tox. mocrassamalInstallation year 2003
& - Ksanpatna mpesxa/Grid 16 x 16 km
o Crapocr cactojune/Stand age 21-40 romuHal/years

. o Tun 3emsbuinTal/Soil type Albic Luvisols

N S T M Hanmopcka sucunalAltitude 372m

- Excnosumuja/Aspect E

Py N Biacaumreo/Ownership ConcrBenuka/Private

Beldrade

a7 Now Razs 5* « *

@BUT 88~
Camnka 4.172. Tlozunmja BUT 88 Ha xaptu P. Cpouje Cauxa 4.173. Usrnen BUT 88
Figure 4.172. Position of SP 88 on the R. of Serbia Figure 4.173. General view of SP 88
map
Ha BUT 88 nanasu ce mo 12 crabana uepa u On SP 88, there are 12 Turkey oak and 12
Clla/IyHa. Hungarian oak trees.
Kon crabanma nepa Ha jaeBeT je aedonmjaruja Regarding Turkey oak trees, defoliation
5%, a Ha jegaom 10%. was 5% in nine and 10% in one tree.
Kon crabama cnmagyHa d4etupu  UMajy Among the Hungarian oak trees, four had
nedonujanujy 5%, a asa 10%. 5% defoliation and two had 10% defoliation.
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I'paduxon 4.159. [leponujaruja mo Bpcrama apseha I'paduxon 4.160. 3actyrusenoct Bpcra npseha va BUT 88
Graph 4.159. Defoliation by tree species Graph 4.160. Tree species share, SP 88
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Bbuonnaukanmjcka tauka 89 — Llen
Sample plot 89 — Dzep

: ; I11. rasquacTBo/Forest Estate I1Tyma/Suma
WY ol Tox. nocrasbamalInstallation year 2003
o Kind KganpaTHa mpesxa/Grid 16 x 16 km
_ Crapocrt cacrojune/Stand age 21-40 roguna/years

Tun 3emsbumita/Soil type Eutric Cambisols
Hammopcka sucunal/Altitude 500 m
Excmo3umuja/Aspect NW
Braacaumteo/Ownership ComncrBenuka/Private

Belgrade

NERY @FBUT 89

Cauxa 4.174. Tlo3utja BUT 89 na kaptu P. CpOuje Cauka 4.175. Usrneq BUT 89
Figure 4.174. Position of SP 89 on the R. of Serbia Figure 4.175. General view of SP 89
map

Ha BUT 89 cy 3actymsbeHa mo jaBa crabna There are two beech and two Hungarian
OyKBe W CiajyHa, ceaaMm crabaia rpaba u 13 crabama oak trees, seven common hornbeam trees, and 13
KUTHaKa. sessile oak trees on SP 89.

Ha o jemHom crtabny kuTwaka aedosujarmja Defoliation was 5% or 10% in one sessile
n3Hocu 5%, onHocHo 10%. oak tree.

o jemno crabmno rpada uma gedponujaunjy 5% Defoliation of 5% and 10% affected one
u 10%. common hornbeam tree per class.

Ha ocramum crabauma Huje 3a0enexeHa No defoliation was recorded in other trees
nedonujauja y Toky 2022. rogune. in 2022.
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I'paduxon 4.161. [leponujanuja mo Bpcrama apseha I'pagmxon 4.162. 3actyrubenoct Bpcra apseha va BUT 89
Graph 4.161. Defoliation by tree species Graph 4.162. Tree species share, SP 89
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Buounaukanmjcka tauka 90 — l'opmwa Jbybara
Sample plot 90 — Gornja Ljubata

- N I11. rasqunacTBo/Forest Estate Bpambe/Vranje
AT & Tox. noctassbamalInstallation year 2003
5 somn Y Ksanpartna mpexa/Grid 16 x 16 km
? e ) Crapocrt cacrojune/Stand age >120 roauna/years
S ) - -
g -9 Tun 3emspumta/Soil type Dystric Leptosols
ihiss, Nemey, 07 : i Hammopcka sucunal/Altitude 1482 m
% ) Excnosumumja/Aspect N
> > Bnacaumro/Ownership JHp>xasHo/State
:'- v Beldrade \"
)j E i | Pozarey L\A\“\ AN \
:J o \“' i
e 4 Vapero \; )
L

Leskovae

Cauxa 4.176. To3urja BUT 90 Ha kaptu P. CpOuje
Figure 4.176. Position of SP 90 on the R. of Serbia
map

Cauka 4.177. Usrnen BUT 90
Figure 4.177. General view of SP 90

Ha BUT 90 je 14 crabaia, cBa cy OykoBa.
Hu nBa crabna je koHcTaTOBaHa Aedonujanuja
o1 10% y Toxy 2022. roause.

There are 14 trees on SP 90, all of which
are beech.
Two trees had a defoliation of 10% in 2022

Jedoaujauuja (%) Defoliation
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I'paduxon 4.163. [leponujaruja mo BpcTama apseha
Graph 4.163. Defoliation by tree species

I'paduxon 4.164. 3actyruseHoct Bpcra apeeha Ha BUT 90
Graph 4.164. Tree species share, SP 90
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Buonnaukanujcka tauka 91 — Baacuncko jezepo

Sample plot 91 — Vlasinsko Jezero

SENA I1I. razmunacto/Forest Estate Bpame/Vranje
L A Tox. mocrasikarsalInstallation year 2003
5 s KA, | Ksanparua mpesxal/Grid 16 x 16 km
; o ! Crapocr cactojune/Stand age 41-60 roguna/years
‘\ f),_\ Tun 3emsbuintal/Soil type Dystric Cambisols
X, Mo M Hapnmopcka Bucuna/Altitude 1370 m
YR Excrniosunuja/Aspect S
o 5 N \ S Biacaumreo/Ownership Jp>xaBHO/State
J /‘ k £ o A —\L'W\A O\
f v Jd

Cauka 4.178. Tlosurmja BUT 91 ua kaptu P. Cpbuje
Figure 4.178. Position of SP 91 on the R. of Serbia
map

Ha BUT 91 je 24 crabaia Opese.
[lo jemHO cTabno mma aedonujanujy om 5%,

10% wu 40%. Ha ocrammm crabauMma HeMa
nedonujanyje.
Hedonujaunja (%) Defoliation
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I'padpmxon 4.165. Jedonujanuja nmo Bpcrama apeeha
Graph 4.165. Defoliation by tree species
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Cauka 4.179. Uzrnen BUT 91
Figure 4.179. General view of SP 91

There are 24 birch trees on SP 91.

One tree was affected by each of the
following defoliation classes: 5%, 10% and 40%.
Other trees had no signs of defoliation.

m Betula pendula

I'padmxon 4.166. 3actyrubeHoct Bpcra apseha va BUT 91
Graph 4.166. The share of tree species on SP 91



Buonngukanujcka tauka 92 — Bucoka P:xxana
Sample plot 92 — Visoka RZana

: I11. rasqunacTBo/Forest Estate IMupot/Pirot
3 Tox. nocrasmbamallnstallation year 2003
o Ksanparua mpexa/Grid 16 x 16 km
o _ Crapocr cactojune/Stand age 61-80 roguHa/years
Tun 3emspumta/Soil type Eutric Cambisols
Hammopcka sucunal/Altitude 788 m
e e Excmo3umuja/Aspect NE

Braacaumteo/Ownership ConcrBenuka/Private

Beldrade

SERp,,

% om0 £+ BUT 920
Cauxa 4.180. ITo3urja BUT 92 na kaptu P. CpOuje Cauka 4.181. Usrnen BUT 92
Figure 4.180. Position of SP 92 on the R. of Serbia Figure 4.181. General view of SP 92
map
CacraB 1o Bpctama u 0pojy apseha na BUT SP 92 has the following composition by

92 je: pmecer crabama 1epa, aeBer crabama species and number of trees: ten Turkey oak trees,
Oenmorpabuha, mo aBa crabma memyHma u rpaba m nine Oriental common hornbeam trees, two

jeIHo cTabyo KieHa. downy oak trees, two common hornbeam trees,
Ha oBoj taukm y Toky 2022. romune uuje and one field maple tree.
peructpoBaHa nojasa jaedomujanyje. Defoliation was not observed in any of the

trees in 2022,

Jedoaunjauuja (%) Defoliation
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I'padmxon 4.167. Jedonujanumja mo Bpcrama apseha I'pa¢pmxon 4.168. 3actyrubeHoct Bpcra apseha vHa BUT 92
Graph 4.167. Defoliation by tree species Graph 4.168. The share of tree species on SP 92
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Buonnaukanmujcka tauka 93 — Beauka Jlykama
Sample plot 93 — Velika Lukanja

~ I11. rasquacTBo/Forest Estate Iuport/Pirot
Tox. mocraipamalInstallation year 2003
Y KganpaTHa mpesxa/Grid 16 x 16 km
e Crapocr cactojune/Stand age 81-100 roxuna/years
Y Tun 3emsbumita/Soil type Calcaric Cambisols
WO e L T M Hanmopcka Bucuna/Altitude 480 m
Excrnosunuja/Aspect S
o S Bunacuumreo/Ownership JpxaBHo/State

EBelgrade

opvse

valjevo

Kiueva Krgazevac

Vianje

Cauka 4.182. Tlosurmja BUT 93 na kaptu P. Cpbuje
Figure 4.182. Position of SP 93 on the R. of Serbia
map

Ha BUT 93 cy camo crabia MeayHIia, YKyIHO
23.

Ha oBoj Ttaukm y Toky 2022. romuHe
peructpoBana je nedomnujaruja oa 10% Ha 5 crabana.
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I'padmxon 4.169. ledonujanumja mo Bpcrama apseha
Graph 4.169. Defoliation by tree species

100

Cauxa 4.183. srnex BUT 93
Figure 4.183. General view of SP 93

There are only downy oak trees growing on
SP 93.

Defoliation of 10% was registered in five
trees on this SP in 2022.

= Quercus pubescens

I'pagmxon 4.170. 3actyrubeHoct Bpcra apseha vHa BUT 93
Graph 4.170. The share of tree species on SP 93



Buonnaukanujcka tauka 94 — [loranoso
Sample plot 94 — Poganovo

I11. rasqunacTBo/Forest Estate IMupot/Pirot
Tox. mocrasikamalInstallation year 2003
16 x 16 km

L Ksaznparua mpexal/Grid
_ Crapocr cactojune/Stand age
Tum 3emsbuinTal/S0il type

61-80 romguna/years
Chromic Cambisols

T L N Hammopcka sucunal/Altitude 616 m
T Excmo3umuja/Aspect N
Braacaumteo/Ownership JHpxaBHo/State

Belrade

Canka 4.184. Tlo3unja BUT 94 Ha kaptu P. Cpouje
Figure 4.184. Position of SP 94 on the R. of Serbia
map

Hajzactymibenuja Bpcra apBera 10 Opojy
crabana Ha BUT 94 je uep, ca 18 crabana, a Ha 0BOj
Ta4KH Cy W UYETHPH cTabia ciajgyHa W IO jeIHO
cTabJy10 rpada U IPHOT jaceHa.

Ha oBoj Taukm y Toky 2022. roxmuHe
KoHcTaToBaHa je aedonmjanuje on 10% Ha werupu
crabja 1epa 1 JBa cradjia cliajayHa.
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I'padpuxon 4.171. leponujanuja mo Bpcrama apseha
Graph 4.171. Defoliation by tree species

Cauka 4.185. Uzrnen BUT 94
Figure 4.185. General view of SP 94

The most common tree species in terms of
the number of trees on SP 94 is Turkey oak, with
18 trees. There are also four Hungarian oak trees,
one common hornbeam, and one flowering ash
tree.

On this plot, 10% defoliation was noted in
four Turkey oak trees and two Hungarian oak
trees in 2022.

m Carpinus betulus

m Fraxinus ornus
Quercus cerris
Quercus frainetto

I'padpmxon 4.172. 3actyrubeHoct Bpcta apeeha Ha BUT 94
Graph 4.172. The share of tree species on SP 94
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Buonnaukanmujcka tauka 95 — Tonam goa
Sample plot 95 — Topli Dol

I11. rasquacTBo/Forest Estate Iuport/Pirot
Tox. mocrasibamalInstallation year 2003
16 x 16 km

Keanparna mpexa/Grid
- _ Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

61-80 roguna/years
Eutric Leptosols

B Meta L T Hammopcka sucunal/Altitude 1230 m
. Excmo3umuja/Aspect W
Braacaumteo/Ownership JHpxaBHo/State

Belgrade

Cauka 4.186. ITosurmja BUT 95 na kaptu P. Cpbuje
Figure 4.186. Position of SP 95 on the R. of Serbia
map

Ha BUT 95 je 17 crabama OykBe U jeaHO
cralo uepa.

Hedonujanmja Ha 1o Tpu crabima OykBe je
10%, oxgrocHo 15%. Kox crabna uepa nedonujauja
je 10%.
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I'paduxon 4.173. [ledponujanuja mo Bpcrama apseha
Graph 4.173. Defoliation by tree species
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Cauka 4.187. Usrnen BUT 95
Figure 4.187. General view of SP 95

SP 95 has got 17 beech trees and one
Turkey oak tree.

Defoliation of 10% and 15% affected three
beech trees per class. Regarding the Turkey oak
tree, defoliation was 10%.

= Quercus cerris

Fagus sylvatica

I'paduxon 4.174. 3actyrusenoct Bpcra apseha Ha BUT 95
Graph 4.174. The share of tree species on SP 95



Buounaukanujcka Tauka 96 — MyxoBan
Sample plot 96 — Muhovac

I1I. razmunacto/Forest Estate Bpame/Vranje
Tox. nocrasibama/Installation year 2003
Ksanparua mpesxal/Grid 16 x 16 km
e _ Crapocrt cacrojune/Stand age 61-80 romguna/years
Tun 3emspuintal/Soil type Dystric Cambisols
g M LT Hanmopcka sucunalAltitude 850 m
e e Excnosunuja/Aspect N
Biacaumro/Ownership JHpxaBHo/State

Beldrade

SERp,,

@ EUT 96

Caunka 4.188. Tlosuruja BUT 96 Ha kaptu P. CpOuje Cauxa 4.189. Usrnen BUT 96
Figure 4.188. Position of SP 96 on the R. of Serbia Figure 4.189. General view of SP 96
map

On 16 crabana na BUT 96, mecr je OykoBuX, a Of the 16 trees on SP 96, six are beech
10 mpumnaa MHTOMOM KECTEHY. trees, and ten sweet chestnuts.

Tpu crabma  TUTOMOT  KeCTeHa  HMMajy Three sweet chestnut trees had defoliation
nedonmjarjy on 10%, mo jemHo 15%, 35% u 50%. of 10%, one 15%, 35% and 50% each. Four
YeTupu crabia umajy nedomnujanujy 65%. trees had 65% defoliation.

Ha getupu crabna Oykse nedonujarmja je 10%. Four beech trees had a defoliation of 10%.
o jenro crabmo mma aedonujanujy ox 15%, 40% u  One tree was affected by 15%, 40% and 75%
75%. defoliation, respectively.

Hedoaunjauuja (%) Defoliation
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I'padmkon 4.175. Jledonujauuja no Bpcrama apseha I'padmkon 4.176. 3actymibenoct Bpera apseha na BUT 96
Graph 4.175. Defoliation by tree species Graph 4.176. The share of tree species on SP 96
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Bbuonnaukanujcka tauka 97 — Baaanuun Xan

Sample plot 97 — Vladi¢in Han

Belgrade

Caunka 4.190. ITosurmja BUT 97 na kaptu P. Cpouje
Figure 4.190. Position of SP 97 on the R. of Serbia
map

Ha BUT 97 nana3su ce no 12 crabana cinamgyHa
1 1iepa.

Ha oBum crabnuma pnedonujaiuja HHje
KoHcTaTtoBaHa y 2022. ronuHu.

Hedoanjauuja (%) Defoliation
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I'paduxon 4.177. [leponujaruja mo BpcTama apseha
Graph 4.177. Defoliation by tree species
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I1I. raznuacTBO/FOrest Estate

Tox. mocrasspamallnstallation year

Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hammopcka sucunal/Altitude
Excmo3umuja/Aspect
Buacuumrso/Ownership

Bpame/Vranje

2003

16 x 16 km

101-120 ronuHa/years
Eutric Cambisols

403 m

E
ComncrtBenuka/Private

Cuanka 4.191. Usrnex BUT 97
Figure 4.191. General view of SP 97

On SP 97, there are 12 Hungarian oak trees

and 12 Turkey oak trees.

No defoliation was observed in these trees in

2022.

m Quercus cerris
Quercus frainetto

I'paduxon 4.178. 3actymseHoct Bpcra qpeeha va BUT 97
Graph 4.178. The share of tree species on SP 97



Buonngukanujcka tauka 98 — Kohypa
Sample plot 98 — Koé¢ura

: I1I. razmunacto/Forest Estate Bpame/Vranje
3 Tox. nocrasibama/Installation year 2003
o Ksanparua mpexa/Grid 16 x 16 km
o , Crapocr cactojune/Stand age 101-120 romuna/years
Tun 3emspuintal/Soil type Eutric Cambisols
Hanmopcka sucunalAltitude 1010 m
e e Excnosunuja/Aspect W

Biacaumro/Ownership JHpxaBHo/State

Beldrade

Caunka 4.192. Tlosurmja BUT 98 na kaptu P. Cpbuje
Figure 4.192. Position of SP 98 on the R. of Serbia
map

CacraB u Opoj crabana ApBEHACTHX BPCTa Ha
BUT 98 je cmenmehm: 17 crabanma KuTHaka, IIECT
crabaa 1epa 1 jeJHo ctadiio rpada.

Ha oBuMm crabmuma npedosmjaigja  je
KOHCTaTtoBaHa y 2022. roOgVHH caMO Ha KUTHAKOBHM
crabnuma. Ha jennom crabmy je 5%, a Ha mer
crabana 10%.
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I'paduxon 4.179. [leponujanuja mo Bpcrama apseha
Graph 4.179. Defoliation by tree species

Cauxka 4.193. Usrnen BUT 98
Figure 4.193. General view of SP 98

The composition and number of trees by
species on SP 98 are as follows: 17 sessile oak
trees, six Turkey oak trees, and one common
hornbeam tree.

Defoliation was noted only in sessile oak
trees in 2022. It amounted to 5% in one tree and
10% in five trees.

= Carpinus betulus
Quercus cerris

Quercus petraea

I'pa¢pmxon 4.180. 3actyrubeHoct Bpcra apseha vHa BUT 98
Graph 4.180. The share of tree species on SP 98
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Buonngukanujcka tauka 99 — Bpawcka bama
Sample plot 99 — Vranjska Banja

: I11. rasquacTBo/Forest Estate Bpame/Vranje
7 Tox. mocrasibamalInstallation year 2003
o Ksanparua mpexa/Grid 16 x 16 km
e Crapocrt cacrojune/Stand age 61-80 romuna/years
Tun 3emsbumita/Soil type Eutric Cambisols
Bl M b Hammopcka sucunal/Altitude 868 m
S L Excmo3umuja/Aspect NW
Braacaumteo/Ownership JHpxaBHo/State

Belgrade

SERp,

. @BUT 99
Caunka 4.194. Tlosurmja BUT 99 na kaptu P. Cpbuje Cauka 4.195. Usrnen BUT 99
Figure 4.194. Position of SP 99 on the R. of Serbia Figure 4.195. General view of SP 99
map
Ha BUT 99 cy cBa crabia OykoBa, yKymHo 24. All 24 trees on SP 99 are beech trees.
Ha mno cenmam crabana pedonujanmja je 5%, Tj. Seven trees had 5% of their leaves
10%, na 1o 18a je 15%, 1j. 20% u Ha jeaHOM 25%. defoliated, another seven 10%, two had 15% and

20% each and one 25%.

Hedonujaunja (%) Defoliation
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I'paduxon 4.181. [ledponujanuja mo Bpcrama apseha I'paduxon 4.182. 3actyrusenoct Bpcra apseha va BUT 99
Graph 4.181. Defoliation by tree species Graph 4.182. The share of tree species on SP 99
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Buonngukanujcka tauka 100 — l'osiemo Ceno
Sample plot 100 — Golemo Selo

I11. rasqunacTBo/Forest Estate Bpame/Vranje
3 Tox. nocrasmbamallnstallation year 2003
o Ksanparua mpexa/Grid 16 x 16 km
pec Crapocr cactojune/Stand age >121 roauna/years
Tun 3emspumta/Soil type Eutric Cambisols
B Mg L g Hammopcka sucunal/Altitude 634 m
e e Excmo3umuja/Aspect N
Braacaumteo/Ownership JHpxaBHo/State

Beldrade

2 , .. @BUT 100
Caunka 4.196. ITosunuja BUT 100 na kaptu P. Cpouje Cauka 4.197. Usrnen BUT 100
Figure 4.196. Position of SP 100 on the R. of Serbia Figure 4.197. General view of SP 100
map
Ha BUT 100 manasu ce 16 crabama cmagyHa, There are 16 Hungarian oak trees, seven
cellaMm 1iepa u jeaHo crabso rpada. Turkey oak trees, and one common hornbeam
Ha jemnom ctabny cnaayHa u nepa u Ha Tpu tree on SP 100.
crabma cragyna aedonujanuja je 10%. Ha ocranum Defoliation was 10% in one Hungarian oak,
crabiniMa oBa MojaBa Huje KoHcraroBana y 2022. one Turkey oak and three Hungarian oak trees.
TOJVHMU. Defoliation was not observed in other trees. in
2022.
Hedomnnjanuja (%) Defoliation
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I'paduxon 4.183. [leponujaruja mo Bpcrama apseha I'paduxon 4.184. 3actymseHoct Bpcra apeeha va BUT 100
Graph 4.183. Defoliation by tree species Graph 4.184. The share of tree species on SP 100
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Buounaukanmjcka tauka 101 — Jlex1udaaro
Sample plot 101 — Deliblato

I1I. razpuHCTBO/FOrest Estate banat/Banat
L Tox. nocrasibama/Installation year 2003
Sambe Y Ksanpartna mpexa/Grid 16 x 16 km
4 _ Crapocrt cacrojune/Stand age 101-120 roxuna/years
> V Tum 3emsbuinTal/S0il type Calcaric Arenosols
A e e Hammopcka sucunal/Altitude 125m
R ¢ Excmo3umuja/Aspect NW
B Sihsoi® Buacuumrso/Ownership JpxaBHO/State
"4')/’ Mowi Raza -+ s
Camnka 4.198. [Tozunmja BUT 101 na kaptu P. Cpouje Cauxa 4.199. Usrnen BUT 101
Figure 4.198. Position of SP 101 on the R. of Serbia Figure 4.199. General view of SP 101
map
Llpuu Oop ca 22 crabma u Oarpem ca JBa Austrian pine with 22 trees and black locust
crabna cy napsenacre Bpcre Ha BUT 101. with two trees make tree species on SP 101.
ITo jemHo crabio Garpema muma aedoaHjaIdjy One black locust tree had defoliation of
01 90% u 95%. 90% and one 95%.
I[To jemno crabmo upHor Oopa wuMa One Austrian pine tree was found in each of

nedonujaunjy 5%, 25%, 45%, 50%, 60%, 65% wu the following defoliation classes: 5%, 25%, 45%,
95%. Tlo mBa crabma wmMmajy medonujannjy 30% u  50%, 60%, 65% and 95%. Defoliation of 30%
40%, tpu ctabaa 10%, a mo uerupu crabma 20% u and 40% affected two trees per class, 10% three
90%. trees, 20% four trees and 90% four trees.

Jedoaujanunja (%) Defoliation

= Pinus nigra

Robinia
pseudoacacia

I'paduxon 4.185. [leponujanuja mo Bpcrama apseha I'paduxon 4.186. 3actymseHoct Bpcra apeeha va BUT 101
Graph 4.185. Defoliation by tree species Graph 4.186. The share of tree species on SP 101
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Buounnukanujcka tauka 102 — IlaaBHa
Sample plot 102 — Plavna

I1I. razguacTBo/FOrest Estate Hogsu Can/Novi Sad
Tog.nocrasspama/Installation year 2003

KBanparna mpexa/Grid 16 x 16 km

e Crapocr cacrojune/Stand age <25 romuna/years
®5uT 102 ' Tumn 3emspuinTa/Soil type Calcaric Fluvisols
WOE e L T M Hanmopcka Bucuna/Altitude 75m
: T Excnozunuja/Aspect Pasno/Flat
- e Bnacuumrso/Ownership JpxasHo/State

Camnka 4.200. [Tozunmja BUT 102 na xaptu P. Cpouje Canka 4.201. Uzrnen BUT 102
Figure 4.200. Position of SP 102 on the R. of Serbia Figure 4.201. General view of SP 102
map
BUT 102 Hanasu ce y KyATypH XHOpHUIIHE SP 102 is in a hybrid poplar culture, so all
TOIOJIE, Ta Cy cBa cTabia oBe Tauke, wux 24, ynpaso the trees of this plot, 24 of them, belong to this
craba oBe BpCTE. species.
Y 2022. roauHM Ha YeTUpU  CTabia In 2022, 10% defoliation was noted in four

KOHCTaToBaHa je jaedonujanuja ox 10%, Ha jemHom trees, and 15% in one. There was no defoliation
on 15%. Ha ocramum crabmuma Huje Owmio in other trees.
nedomnujanyje.

Jedomujanuja (%) Defoliation
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I'padpuxon 4.187. [leponujanuja mo Bpcrama apseha I'pa¢puxon 4.188. 3actymbeHoct Bpcra apeeha Ha BUT 102
Graph 4.187. Defoliation by tree species Graph 4.188. The share of tree species on SP 102

= Populus hybrides
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Buonnaukanmnjcka tauka 103 — Ouauu
Sample plot 103 — Odzaci

Belgrade

I11. rasquacTBo/Forest Estate
Tox. mocraBspamallnstallation year
Ksanpartna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hammopcka sucunal/Altitude
Excmo3umuja/Aspect
Buacuumrso/Ownership

Combop/Sombor
2003

16 x 16 km

21-40 roguna/years
Mollic Fluvisols
75m

PaBHo/Flat
JpxaBHo/State

SRR,

Cauka 4.202. TTosunuja BUT 103 na kaptu P. Cpouje
Figure 4.202. Position of SP 103 on the map of Serbia

Ha BUT 103 ce namaszu 13 crabama Oarpema,
cegaMm Oeyor jaceHa, Tpu crabjia Iiepa U jeIHO
nyxkmaka. [lo jemHo crabimo Oenor jaceHa wuMa
nedomujarujy ox 15%, 25%, 30%, 40%, 45% u 70%,
mo nBa crabna 90% u 95%. Ha mo jeanom crabiy
OarpemMa KoHCTaToBaHa je nedonujanuja ox 15%,
25%, 30%, 40% 55% wu 80%, Ha mo aBa crabdma 10%
u 95%, a tpu crabna 10%. Ilo jemHo crabio nepa
a tree per class, 10% and 95% two trees, and 10%

nma gpeponmjarjy  15%, 25% wu  30%,
nedonujanyja jeauHor crabna ryxmaka je 15%.

Jedomujaunja (%) Defoliation
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I'paduxon 4.189. [leponmjaruja mo BpcTama npeehia
Graph 4.189. Defoliation by tree species
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Cauxa 4.203. Usrnen BUT 103
Figure 4.203. General view of SP 103

On SP 103 there are 13 black locust trees,
seven common ash trees, three Turkey oak trees
and one pedunculate oak tree. Defoliation classes
of 15%, 25%, 30%, 40%, 45% and 70% were re-
presented by one common ash tree each, while
two trees had 90% and another two had 95% def-
oliation. Defoliation classes of 15%, 25%, 30%,
40%, 55% and 80% affected one black locust

three trees. One Turkey oak tree was found in the
defoliation classes of 15%, 25%, 30%. The defo-
liation of the only pedunculate oak tree was 15%.

m Fraxinus excelsior
Quercus cerris

Quercus robur

Robinia
pseudoacacia

I'paduxon 4.190. 3actyrusenoct Bpcra apseha, BUT 103
Graph 4.190. The share of tree species on SP 103



Buonngukanujcka trauka 104 — Moposuh
Sample plot 104 — Morovi¢

I1I. razguactBo/Forest Estate

Tox. nocrasibama/Installation year 2003

Cp.Murposun/Sr.Mitrovica

Ksanparua mpesxal/Grid 16 x 16 km
e Crapocrt cacrojune/Stand age 21-40 roguna/years
Tun 3emspuinTal/Soil type Eutric Fluvisols
e e T Hanmopcka sucunalAltitude 75 m
s Excnosunuja/Aspect PaBHo/Flat
R Biacaumro/Ownership JHpxaBHo/State

SERg,

Canka 4.204. Tlo3uumja BUT 104 Ha kaptu P. Cpouje
Figure 4.204. Position of SP 104 on the R. of Serbia
map

BUT 104 ce Hamasu y KyiTypu XUOpHUIHE
TOTIOJNE U cBa 24 cTabiia Mpuanajy yrupaBo TOMOJIH.

Ha tpu crabma nedonujamuja y Toxy 2022.
rogune 6una je 10%, Ha mo jexHoM ctabiy je 5% u
15%, a Ha octasuM cTabiiiMa OBa II0jaBa HH]jE
KOHCTaTOBaHa.

Hedonujanuja (%) Defoliation
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I'padmkon 4.191. Jledponujanmja no Bpcrama npeeha
Graph 4.191. Defoliation by tree species

Cauka 4.205. Usrnen BUT 104
Figure 4.205. General view of SP 104

SP 104 is located in a hybrid poplar culture

and all 24 trees belong to poplar.

Three trees had a defoliation of 10%, one
tree 5% and one 15%. Defoliation was not

observed in other trees in 2022.

Populus hybrides

I'padmkon 4.192. 3acrymsenoct Bpera apseha, BUT 104

Graph 4.192. The share of tree species on SP 104
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Bbuonnaukanujcka tauka 105 — YopranoBauka myma

Sample plot 105 — Cortanovacka Suma

I1I. razpuactBo/Forest Estate HIT ®pymika I'/NP Frugka G.
7 Tox. noctasbama/Installation year 2003
o Keanparua mpexa/Grid 16 x 16 km
pec Crapocr cactojune/Stand age 81-100 roxuna/years
Tun 3emsbuinTal/Soil type Mollic Leptosols
B Mo LT Hanmopcka sucunalAltitude 175 m
e @ BT 105 Excnosumuja/Aspect N

Biacaumro/Ownership HpsxaBHO/State

Belgrade

SkRg,

Cauxa 4.206. ITosuja BUT 105 wa xaptu P. Cpouje
Figure 4.206. Position of SP 105 on the R. of Serbia
map

VYxynHo 24 crtabna KpyHHOJIMCHE JIMIIE Hajase
ce Ha BUT 105.

Ha Tpu crabna je perucrpoBana aedosujaiuja
ox o 5% u 10%, a jemHo crabio uma Jedoujarujy
on 15%, 20% u 99%.

Jedoaujanuja (%) Defoliation
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I'padmkon 4.193. Jledonujanuja no Bpcrama apeeha
Graph 4.193. Defoliation by tree species
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Canka 4.207. Uzrnen BUT 105
Figure 4.207. General view of SP 105

A total of 24 large-leaved lime trees grow
on SP 105.

Defoliation rates of 5% and 10% were
registered in three trees per class and one tree
had defoliation of 15%, 20% and 99%.

Tilia platyphyllos

I'padmkon 4.194. 3acrymsenoct Bpera apseha, BUT 105
Graph 4.194. The share of tree species on SP 105



Bbuonnaukanujcka tauka 106 — [lonoBuna
Sample plot 106 — Popovica

Belgrade

Sz,

Miconce

Cauxa 4.208. TTosuja BUT 106 Ha xaptu P. Cpouje
Figure 4.208. Position of SP 106 on the R. of Serbia map

HomunanTtHa Bpcta Ha BUT 106 ca 23 crabna
je xutmak. OcuM oBe BpCcTe, HA TadyKH j€ jeTHO

ctabio OykBe.

Ha jenHom crtabny kutmaka nedonujarmja je
5%, na mect crabama je 10%. Ha mer crabana
KHATHaKa oHa u3HocH 15% u Ha mect crabana 20%.

Ha mo jennom crabimy je 25%, 30%, 35% u 40%.
Hedonujanmja Ha cTabiy Oykse je 10%.

Hedonujauunja (%) Defoliation
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I'padukon 4.195. leponmjarmja mo BpcTama npeeha
Graph 4.195. Defoliation by tree species

I1I. razguactBo/Forest Estate HIT ®pymika I'/NP Frugka G.
Tox. nocrasbama/Installation year 2003
Ksanparua mpesxal/Grid 16 x 16 km

Crapocrt cacrojune/Stand age
Tumn 3emspuinTa/Soil type

>120 romuna/years
Dystric Cambisols

Hanmopcka sucunalAltitude 425 m
Excnosunuja/Aspect SE
Biacaumro/Ownership HpsxaBHo/State

Cauxa 4.209. Usrnen BUT 106
Figure 4.209. General view of SP 106

The dominant species on SP 106 is sessile
oak with 23 trees. Besides this species, there is
one beech tree on the plot.

Defoliation was 5% in one sessile oak tree,
and 10% in six trees. It was 15% in five sessile
oak trees and 20% in six trees. Defoliation of
25%, 30%, 35% and 40% was found in one tree
per class.

Defoliation of the beech tree was 10%.

= Fagus sylvatica
Quercus petraea

I'paduxon 4.196. 3actyruseHoct Bpcra apseha, BUT 106
Graph 4.196. The share of tree species on SP 106
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buonnaukanujcka tauka 107 — YVikuue I (Typckn norok)
Sample plot 107 — Uzice I (Turski Potok)

LN III. ra3mquacTBO/FOrest Estate Vixune/UZice
i \ T'ox. moctasmama/lnstallation year 2003
5 e . Ksanpatna mpesxa/Grid 16 x 16 km
5 o ! Crapocrt cacrojune/Stand age 81-100 roxuna/years
(:\ 3,\ Tum 3emsbuinTal/S0il type Dystric Cambisols
N mesw M Hammopcka sucuna/Altitude 625 m
i ] WD Excriosuuuja/Aspect SE
o | VO (LN S Buacuumrso/Ownership CorncrBenuka/Private
'/\? i Belirade %l
/ N, \ b ) O\
/ g il iy, S
J A\ ~>
J Vi S
\"'\_ Vaevo ;?l)
A st
& - Keagujevac s ""
- @BUT 107" a8 /
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> o
Canka 4.210. [To3uuuja BUT 107 na xaptu P. CpOuje Canka 4.211. Uzrnen BUT 107
Figure 4.210. Position of SP 107 on the R. of Serbia Figure 4.211. General view of SP 107
map
Ha BUT 107 cy 24 crabna KuTmbaka. There are 24 sessile oak trees on SP 107.
Ha jemnom crabmy y 2022. romuHu je One tree had a defoliation of 10% in 2022.

KOoHCTaTtoBaHa Jedonujanuja ox 10%.

Jedoanjanuja (%) Defoliation
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= Quercus petraea

I'paduxon 4.197. [leponujanuja mo Bpcrama apseha I'padpmxon 4.198. 3actyrubeHoct Bpcra apseha, BUT 107
Graph 4.197. Defoliation by tree species Graph 4.198. The share of tree species on SP 107
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Bbuonnaukanujcka tauka 401 — Tapa |
Sample plot 401 — Tara |

e - KaanpaTHa mpesxa/Grid
. Crapocrt cacrojune/Stand age

L s M Hammopcka sucunal/Altitude

I11. rasqunacTBo/Forest Estate HIT Tapa/NP Tara
Tox. nocraibama/Installation year 2004

4 x4 km

>120 roxuHa/years
Tun 3emspumta/Soil type Chromic Cambisols

1098 m
Excmo3umuja/Aspect NW
Braacaumteo/Ownership JHpxaBHo/State

Beldrade

Valjevo

C@BUT4l ..

Miconce

Caunka 4.212. Tlosurmja BUT 401 na xaptu P. Cpouje
Figure 4.212. Position of SP 401 on the R. of Serbia
map

Ha BUT 401 je 18 crabana jene, ueTHpH
ctabjia cMpue u JiBa OYKBe.

Hedomujarja ox 10% je koHcTaTOBaHAa Ha
jemHoM cTabumy jere.

Hedonujanuja ox 15% je koHCTaTOBaHA HA IO
jemHoM cTabiy OyKBe U CMpYe.

Ha  ocraimum  crabmuma
nedonujanuje y 2022, roauHU.

HUje  Owmo

Hedonujaunja (%) Defoliation
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I'paduxon 4.199. [leponujanuja mo Bpcrama apseha
Graph 4.199. Defoliation by tree species

Cauxka 4.213. Usrnen BUT 401
Figure 4.213. General view of SP 401

SP 401 has got 18 silver fir trees, four
Norway spruce trees and two beech trees.

A defoliation of 10% was noted in one fir
tree.

A defoliation of 15% was noted in one
beech and one Norway spruce tree.

Other trees had no signs of defoliation in
2022.

= Fagus sylvatica
Picea abies

I'paduxon 4.200. 3actyruseHoct Bpcta apseha, BUT 401
Graph 4.200. The share of tree species on SP 401
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Buonnankanujcka tauka 402 — Tapa II (Llpan Bpx)

Sample plot 402 — Tara Il (Crni Vrh)

BT R, Tox. mocrasisamalInstallation year
) Ksanmparua mpesxal/Grid

e Crapocrt cacrojune/Stand age

. Tun 3emsbuintal/Soil type

TR e L ML Hanmopcka Bucuna/Altitude

) smedereo e —

Camnka 4.214. Tozunuja BUT 402 nHa kaptu P.
CpOuje
Figure 4.214. Position of SP 402 on the R. of Serbia
map

CacraB BpcTa u Opoj crabdana va BUT 402 je:
JIeBeT cTabana cMmpue, celaaMm jelie, MIecT cradaia
TOPCKOT jaBopa u J1Ba OyKBe.

Ha oBoj Taukm y Toky 2022. roaune
KoHCTaToBaHa je nedonujanja ox 10% Ha jeaHom
crabmy ropckor jaBopa, 15% Ha jenHom craOiy
OykBe, 25% u 99% Ha 10 jeHOM CTa0Iy CMpYe.

Jedoaujauuja (%) Defoliation
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I'paduxon 4.201. leponujanuja mo Bpcrama apseha
Graph 4.201. Defoliation by tree species
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2 N Bunacaumrso/Ownership

I1I. razmunacto/Forest Estate HIT Tapa/NP Tara
2004
4 x4 Kkm

101-120 ronuna/years
Mollic Leptosols
1151 m

Excmosunuja/Aspect S
[HpxaBHo/State

Canka 4.215. Uzrnen BUT 402
Figure 4.215. General view of SP 402

The composition of species and number of
trees on SP 402 is: nine Norway spruce trees,
seven silver fir trees, six sycamore maple trees,
and two beech trees.

On this plot, a defoliation of 10% was
noted in one sycamore maple tree, 15% in one
beech tree, and 25% and 99% in one Norway
spruce tree in 2022.

m Abies alba
= Acer
pseudoplatanus

Fagus sylvatica

Picea abies

TI'paduxon 4.202. 3acrymssenoct Bpcra npseha, BUT 402
Graph 4.202. The share of tree species on SP 402



Bbuonnaukanujcka tauka 403 — [lexape
Sample plot 403 — Pekare

I1I. razgunactBo/Forest Estate IITyma/Suma
) Tox. nocrasibama/Installation year 2004
5 N Ksanparna mpexal/Grid 4 x 4 km
o Crapocr cactojune/Stand age 81-100 roxuna/years
[ Tun 3emspuira/Soil type Dystric Podzoluvisols
REAT I R M ’ Hapnmopcka Bucuna/Altitude 915 m
S Excnosumuja/Aspect S
P \ Brnacuumrso/Ownership JpaBHo/State

“, U S
& N @ BUT 403
Camnka 4.216. [Tozunmja BUT 403 na kaptu P. Cpouje Cauxa 4.217. Usrnex BUT 403
Figure 4.126. Position of SP 403 on the R. of Serbia Figure 4.217. General view of SP 403
map
Cea crabma mwa BHT 403, ykymHo 24, All trees on SP 403, a total of 24, belong to
NpUIaaajy OyKBH. beech.
Ha oBoj Tauku KoHCTaTOBaHa je nedosnjanuja On this plot, a defoliation of 5% was noted
on 5% Ha jerHoM cTadiy y Toky 2022, roauHe. in one tree in 2022.
Hedonujauunja (%) Defoliation
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I'papmxon 4.203. Jedonujanumja mo Bpcrama apseha I'padmxon 4.204. 3actyrubeHoct Bpcra apseha, BUT 403
Graph 4.203. Defoliation by tree species Graph 4.204. The share of tree species on SP 403
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Bbuonnaukanmjcka tauka 404 — bBynaroBaig
Sample plot 404 — Bunatovac

I11. rasquacTBo/Forest Estate IIyma/Suma
Tox. nocraibamalInstallation year 2004
4 x4 Kkm

i wow Keanparna mpexal/Grid
) Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/Soil type
AT o Hammopcka sucunal/Altitude
- o Excniosunuja/Aspect

Beldrade

Canka 4.218. [lo3unmja BUT 404 na kaptu P. Cpouje
Figure 4.218. Position of SP 404 on the R. of Serbia
map

Ha BUT 404 cy 22 crabna Oykse u 1Ba cTadia
TOPCKOT jaBopa.

Ha crabnuma jaBopa Hema aedonujanuje.

Ha wyetupu crabma OykBe nedosujaruja
n3HocH 5%, a Ha jemHOM je 10%.

Jedoaujanuja (%) Defoliation
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I'paduxon 4.205. [leponujaruja mo BpcTama apseha
Graph 4.205. Defoliation by tree species
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61-80 roguna/years
Dystric Cambisols

1120 m
SW
Braacaumteo/Ownership JHpxaBHo/State

Cauka 4.219. Usrnen BUT 404
Figure 4.219. General view of SP 404

There are 22 beech trees and two sycamore
maple trees on SP 404.

There was no defoliation in sycamore
maple trees.

Defoliation was 5% in four beech trees, and
10% in one.

= Acer
pseudoplatanus

Fagus sylvatica

TI'paduxon 4.206. 3actymssenoct Bpcra npseha, BUT 404
Graph 4.206. The share of tree species on SP 404



Buonngukanujcka tauka 405 — Bestuka Jlonapaa

Sample plot 405 — Velika Loparda

A Kilnda

I1I. razgunacto/Forest Estate
Tox. mocrasspamalInstallation year
Ksanparua mpesxal/Grid
Crapocrt cacrojune/Stand age
Tumn 3emspuinTa/Soil type

IIyma/Suma

2004

4 x4 km

81-100 roxuna/years
Eutric Cambisols

N s M Hanmopcka sucunalAltitude 1175 m

o Excrniozumuja/Aspect N
2\ Biacaumreo/Ownership

JpxaBHo/State

Knmevac Krgazevac

@ BT 405

Miconce

Vranje

Canka 4.221. Uzrnen BUT 405
Figure 4.221. General view of SP 405

Cauxa 4.220. TTosuja BUT 405 na xaptu P. Cpouje
Figure 4.220. Position of SP 405 on the R. of Serbia
map

One sycamore maple tree and 23 beech
trees belong to SP 405.

There was no defoliation in sycamore
maple trees.

Three beech trees had a defoliation of 5%.
Other trees had no defoliation.

JenHo crabmo ropckor jaBopa u 23 craOia
Oykse npunanajy BUT 405.

Hedonujanmje Ha jaBopy HEMa.

Ha tpu crabna Oykse amedonujanrja M3HOCH
5%, Ha ocTayiuM cTabnuma aedonujanyje Hema.,

Hedonujauunja (%) Defoliation
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I'padpmxon 4.208. 3actyrubeHoct Bpcra apseha, BUT 405
Graph 4.208. The share of tree species on SP 405

I'padpmxon 4.207. Jedonujanumja mo Bpcrama apseha
Graph 4.207. Defoliation by tree species
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Buonnaukanmnjcka tauka 406 — Jammwanu
Sample plot 406 — Jamnjaci

: I11. rasquacTBo/Forest Estate Tomuja/Golija
7 Tox. nocrasibama/Installation year 2004
o Ksanparua mpexa/Grid 4x4Kkm

e Crapocr cactojune/Stand age 101-120 roxuna/years

Tun 3emsbumita/Soil type Dystric Podzoluvisols
Bl M b Hammopcka sucunal/Altitude 1400 m
S e Excmo3umuja/Aspect N

Braacaumteo/Ownership JHpxaBHo/State

Beldrade

SERp,

@ BUT 406
Canka 4.222. Tlosuumja BUT 406 Ha kaptu P. Cpouje Cauxa 4.223. Usrnen BUT 406
Figure 4.222. Position of SP 406 on the R. of Serbia Figure 4.223. General view of SP 406
map

Ha BUT 406 je 3acTylmbeHO OCaMHAECT There are eighteen Norway spruce trees and
crabajga cMpue U mecT OyKBe. six beech trees on SP 406.

Camo Ha jemnoM ctabay Oykee medonmjarmja Defoliation was 5% in only one beech tree.
je 5%. There were no signs of defoliation in

Ha crabnmma cvmpue Hema  3HakoBa Norway spruce trees in 2022.
nedonujaruje y 2022. ToauHM.

Jedommjaunja (%) Defoliation
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I'padpmkon 4.209. Jledonujauuja no Bpcrama apseha I'padmkon 4.210. 3acrymsenoct Bpera apseha, BUT 406
Graph 4.209. Defoliation by tree species Graph 4.210. The share of tree species on SP 406
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Buonngukanujcka tauka 407 — Kapanuhn
Sample plot 407 — Karali¢i

I11. rasqunacTBo/Forest Estate T'omuja/Golija
Tox. nocraibama/Installation year 2004
4 x4 km

Y Ksaznparua mpexal/Grid
. Crapocrt cactojune/Stand age
: Tum 3emsbuinTa/Soil type
T L N Hammopcka sucunal/Altitude

101-120 ronuHa/years
Dystric Cambisols

1426 m
Excmo3umuja/Aspect NW
Braacaumteo/Ownership JHpxaBHo/State

Belrade

Camnka 4.224. Tlozunmja BUT 407 na kaptu P. Cpouje
Figure 4.224. Position of SP 407 on the R. of Serbia
map

Ha BUT 407 nanasu ce 20 crabayia OykBe u
YeTupHu cradiia cMpue.

Camo Ha jgBa crtabna OykBe aedonmjanuja je
5%.

Ha  crabmuma  cmpue
nedonujanuje y 2022. roauHH.

HEMa 3HaKoOBa

Hedonujauunja (%) Defoliation
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I'paduxon 4.211. [lebponujanuja mo Bpcrama apseha
Graph 4.211. Defoliation by tree species

Cauka 4.225. Usrnen BUT 407
Figure 4.225. General view of SP 407

There are 21 beech trees and three Norway
spruce trees on SP 407.

Only two beech trees were affected by a
defoliation of 5%.

There were no signs of defoliation in
Norway spruce trees in 2022.

= Fagus sylvatica

Picea abies

I'paduxon 4.212. 3actyruseHoct Bpcra apseha, BUT 407
Graph 4.212. The share of tree species on SP 407
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Buonnaukanmnjcka tauka 408 — Beiuku Jacrpedan
Sample plot 408 — Veliki Jastrebac

1I. razgunacTBO/FOrest Estate Pacuna/Rasina
k= Tox. mocrasibama/Installation year 2004
P Y Keanparna mpexal/Grid 4 x4 Kkm
i _ Crapocr cactojune/Stand age 101-120 romuna/years
, Tun 3emsbumita/Soil type Dystric Cambisols
A e e Hammopcka sucuna/Altitude 735m

Excmo3umuja/Aspect W
Braacaumteo/Ownership JHpxaBHo/State

Belrade

@BUT 408
Cuanka 4.226. [lo3unuja BUT 408 na kaptu P. Cpouje Cauxa 4.227. Usrnen BUT 408
Figure 4.226. Position of SP 408 on the R. of Serbia Figure 4.227. General view of SP 408
map

Ha BUT 408 wnamaze ce 23 crabiga OykBe u SP 408 has got 23 beech trees and one
jemHo cTabio TOPCKOT jaBopa. sycamore maple tree.

Hedomujarmja ox 10% peructpoBana je Ha A defoliation of 10% was registered in one
cTabiry TOpCKOT jaBopa W Ha meT crtabama Oykse, og Sycamore maple tree and five beech trees, 20% in
20% na tpu 1 ox 90% Ha jerHOM OYKOBOM CTa0IIy. three and 90% in one beech tree.

Jedoaujanuja (%) Defoliation
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I'paduxon 4.213. [leponujaruja mo BpcTama apseha I'paduxon 4.214. 3actyruseHoct Bpcra apseha, BUT 408
Graph 4.213. Defoliation by tree species Graph 4.214. The share of tree species on SP 408
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Buonngukanujcka tauka 409 — Mauu Jactpe
Sample plot 409 — Mali Jastrebac
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Cauxa 4.228. TTosuja BUT 409 na xaptu P. Cpouje
Figure 4.228. Position of SP 409 on the R. of Serbia

map

Ha BUT 409 nanase ce 24 crabna Oykse.
Ha nBa crabna pedonumjaumja je 5%. Ha
ocTanuM ctabirMa HHje KOHCTaTOBaHa OBa T10jaBa.

Hedonujauunja (%) Defoliation
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I'padpuxon 4.215. [leponujanuja mo Bpcrama apseha
Graph 4.215. Defoliation by tree species

oan

I1I. razguacTBo/FOrest Estate Hum/Nis
Tox. mocrasisara/Installation year 2004
Ksanparua mpesxal/Grid 4 x4 km

Crapoct cacrojune/Stand age
Tumn 3emspuinTa/Soil type

101-120 ronuHa/years
Dystric Cambisols

Hanmopcka sucunalAltitude 659 m
Excnosunuja/Aspect N
Bnacuumrrso/Ownership JpxaBHO/State

Canka 4.229. Usrnex BUT 409
Figure 4.229. General view of SP 409

There are 24 beech trees on SP 409.
Two trees had a defoliation of
Defoliation was not observed in other trees.

5%.

= Fagus sylvatica

TI'paduxon 4.216. 3actymssenoct Bpcra npseha, BUT 409
Graph 4.216. The share of tree species on SP 409
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Buonnankanujcka tauka 410 — lllTp6auko kopurto
Sample plot 410 — Strba¢ko Korito

I11. rasquacTBo/Forest Estate Bepnan/Perdap
7 Fox. nocrasbama/Installation year 2004
e Ksanpartna mpexa/Grid 4 x4 km
e Crapocrt cacrojune/Stand age 101-120 roxuna/years
Tun 3emsbumita/Soil type Eutric Cambisols
Bk N B Hammopcka sucunal/Altitude 344 m
* e Excmo3umuja/Aspect N
Braacaumteo/Ownership JHpxaBHo/State
@ BUT 410
Cuamnka 4.230. [To3unmja BUT 410 na kaptu P. Cpouje Camnka 4.231. Uzrnen BUT 410
Figure 4.230. Position of SP 410 on the R. of Serbia Figure 4.231. General view of SP 410
map
CacraB Bpcra u 6poj crabana Ha BUT 410 je: The species composition and number of
18 crabana GykBe, jeqHo cTabio rpaba u et ctabana trees on SP 410 is: 18 beech trees, one common
ocranux jurrhapa. hornbeam tree, and five trees of other
Hedonujanmja je 3abemexena Ha OykoBuMm broadleaved species.
crabnuma. Ha tpu crabma OykBe nedonmjanmja je Defoliation was registered in beech trees. It
10%, Ha mo aBa crabma 20% u 99%, a Ha jenHom was 10% in three beech trees, 20% and 99% in
cradiry 50%. two trees per defoliation class and 50% in one
Ha ocramum crabmuma pnedonujanuje Huje tree.
ouno y 2022. roauHu. There was no defoliation in other trees in
2022.
Jedomujaunja (%) Defoliation
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I'paduxon 4.217. leponujarnuja mo Bpcrama apseha I'paduxon 4.218. 3actyruseHoct Bpcra apseha, BUT 410
Graph 4.217. Defoliation by tree species Graph 4.218. The share of tree species on SP 410
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Buonngukanujcka tauka 412 — Tucosan
Sample plot 412 — Tisovac

SN I1I. raznuacTBO/FOrest Estate Tumouxke m./Timocke f.
i \ Tox. nocrasama/Installation year 2004
B somn o Y Ksanpartna mpexa/Grid 4 x4 km
? o ! Crapocrt cacrojune/Stand age 41-60 romuna/years
[ . ’\_\ Tun sembumta/Soil type Dystric Cambisols
N s M Hammopcka sucunal/Altitude 1145 m
PR . Excnosumumja/Aspect S
,~\ N _\:;\ Braacautmteo/Ownership JpxaBHO/State
))‘; Sabac i) B2 | ﬂ\“ﬂ\‘ . 7\.
‘) e ©
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Camnka 4.232. IMozunmja BUT 412 na kaptu P. Cpouje Cauxa 4.233. Usrnen BUT 412
Figure 4.232. Position of SP 412 on the R. of Serbia Figure 4.233. General view of SP 412
map
Ha BUT 412 cBa crabma, ykynHo 24, All 24 trees on SP 412 are beech trees.
NpUIaaajy OyKBH. Defoliation was 5% in 11 trees, 10% in

Ha 11 crabana pedonujaumja uzHocu 5%, va four, 15% and 60% in one tree each.
yetrpu je 10%, Ha 1o jenHom cradiy je 15% u 60%.

Hedonujauunja (%) Defoliation
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I'padpmxon 4.219. leponujanuja mo Bpcrama apeeha I'padmxon 4.220. 3actyrubeHoct Bpcrta apseha, BUT 412
Graph 4.219. Defoliation by tree species Graph 4.220. The share of tree species on SP 412
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Bbuonnaukanmujcka tauka 413 — JaceHoBa riiaBa
Sample plot 413 — Jasenova Glava

2 I1I. raznuacTBO/FOrest Estate Tumouxe mr./Timocke f.
P a e Tox. nocrasbama/Installation year 2004
o - Ksanpatna mpexal/Grid 4 x4km
o { Crapocrt cacrojune/Stand age 81-100 roxuna/years
. Tun 3emspumta/Soil type Rendzic Leptosols

O e T M Hammopcka sucunal/Altitude 664 m
i Excmo3umuja/Aspect NE
3 Baacaumteo/Ownership JHpxaBHo/State

Beldrade

‘\\lkﬂ,»"

@BUT 413
Camuka 4.234. lozunmja BUT 413 na kaptu P. Cpouje Canka 4.235. Uzrnen BUT 413
Figure 4.234. Position of SP 413 on the R. of Serbia Figure 4.235. General view of SP 413
map
Ha BUT 413 je 20 crabana OykBe W 4YeTHPH There are 20 beech trees and four sycamore
cTabJ1a TOPCKOT jaBopa. maple trees on SP 413.
Ha mo ner crabana Gykse nedonujanuja je 5% Five beech trees had defoliation of 5% and

u 10%, Tlo wuerupum crabma OykBe wumajy 10% each, and four beech trees 15% and 40%.

nedpommjarmjy  15% wu  40%. Ha ngBa crabma Defoliation was 20% in two trees and 60% and

nedonujarrja je 20%, a Ha o jearom cradbmy 60% u 80% in one tree each.

80%. Defoliation of 5% and 10% was noted in
Ha mo gBa crabma ropckor jaBopa two sycamore maple trees each.

KOHCTaToBaHa je aedonujanuja ox 5% u 10%.

Jedommjaunja (%) Defoliation
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I'paduxon 4.221. [leponujanuja mo Bpcrama apseha I'paduxon 4.222. 3actymbeHoct Bpera npseh, BUT 413
Graph 4.221. Defoliation by tree species Graph 4.222. The share of tree species on SP 413
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Buonngukanujcka tauka 414 — Pyagnuk I
Sample plot 414 — Rudnik |

: I1I. rasguncTBO/FOrest Estate KparyjeBan/Kragujevac
7 Tox. mocrasibamalInstallation year 2004
e Ksanpartna mpexa/Grid 4 x4 km
o Crapocr cactojune/Stand age 101-120 romuna/years
Tun 3emspumita/Soil type Dystric Cambisols
Bl Mo b Hammopcka sucunal/Altitude 901 m
S Excmo3umuja/Aspect S
Baacaumteo/Ownership HpsxaBHO/State

Belgrade

@BHT 414
Camnka 4.236. [Tozunuja BUT 414 na kaptu P. Cpouje Cauxa 4.237. Usrnen BUT 414
Figure 4.236. Position of SP 414 on the R. of Serbia Figure 4.237. General view of SP 414
map
BUT 414 npumnanajy 24 crabna 6Gykse. There are 24 beech trees on SP 414,
Crabuna cy 6e3 nojase aedonujanmje y 2022. There was no defoliation in the trees on this
TOJIUHH. plot in 2022.

Jedoaujanuja (%) Defoliation
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I'padmkon 4.223. Jledhonujauuja o Bpcrama apseha I'padmkon 4.224. 3acrymbenoct Bpera apseha na BUT 414
Graph 4.223. Defoliation by tree species Graph 4.224. The share of tree species on SP 414
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Buonnaukanmnjcka tauka 415 — Masben |
Sample plot 415 — Maljen |

: I11. rasquacTBo/Forest Estate Bopama/Boranja
I edeia Tox. mocraBbama/Installation year 2004
Somtr P, Ksanparua mpexa/Grid 4x4Kkm
e _ Crapocr cactojune/Stand age 81-100 roxuna/years
: Tun 3emspumta/Soil type Eutric Cambisols
N Hammopcka sucunal/Altitude 630 m
T Excmo3umuja/Aspect N
4 Baacaummteo/Ownership JHpxaeHo/State

Belrade

@BUT 415 :5
Cauka 4.238. Tlosunuja BUT 415 na kaptu P. Cpouje Canka 4.239. Usrnen BUT 415
Figure 4.238. Position of SP 415 on the R. of Serbia Figure 4.239. General view of SP 415
map

Ha BUT 415 nanasu ce 16 crabama Oykse, There are 16 beech trees, six silver fir trees,
mect crabana jene M mo jeAHo crabio kutemaka u - one sessile oak, and one birch tree on SP 415.
Opese. Defoliation was 65% in one silver fir tree,

Ha jennom crabiy jene nedonujaruja je 65%, 99% in one silver birch tree, and 5% in one aspen
Ha ctabiy Opese 99% u kurmaka 5%. tree.

Hu w©a jemHom ox ocrammx crabana No defoliation was noted in other trees.

nedonyjayja HAje KOHCTaTOBaHA.

JHedommjaunja (%) Defoliation
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I'paduxon 4.225. [leponujanuja mo Bpcrama apseha I'padpmxon 4.226. 3actyrubeHoct Bpcra apseha, BUT 415
Graph 4.225. Defoliation by tree species Graph 4.226. The share of tree species on SP 415
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Buonngukanujcka tauka 416 — [lerkoBuna
Sample plot 416 — Petkovica

N I1I. razgunacto/Forest Estate Bopama/Boranja
_ Tox. noctasibama/Installation year 2004
G o Y Ksanparua mpesxal/Grid 4 x4 km
e ¢ Crapocr cactojune/Stand age >120 roauna/years
Tun 3embumTa/Soil type Dystric Cambisols
TN e LT M Hanmopcka Bucuna/Altitude 214 m
RS S o D Excnosunuja/Aspect E
I N Bnacaumrao/Ownership JpsxaBHo/State

ot

Knmevac Krgazevac

7 Now Raza 5+

Miconca

Camnka 4.240. [Tozunmja BUT 416 na kaptu P. Cpouje
Figure 4.240. Position of SP 416 on the R. of Serbia
map

BUT 416 npunanajy 23 crabna ciaayHa H
jenHo ctabao0 KpyIMHOJIMCHE JIUIIE.

Ha crTabny nure Hema nedomnujaryje.

Ha no jegnom crabity ciamyHa nedosiujaruja
je 5% n 10%.

Ocrana ctabna cy 6e3 youene nedonujamyje.

Hedonujauunja (%) Defoliation
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I'padpuxon 4.227. Jlebponujanuja mo Bpcrama apseha
Graph 4.227. Defoliation by tree species

Canka 4.241. Uzrnen BUT 416
Figure 4.241. General view of SP 416

There are 23 Hungarian oak trees and one

large-leaved lime tree on SP 416.
There was no defoliation in the lime tree.

Defoliation was 5% and 10% in one

Hungarian oak tree each.
Other trees were without defoliation.

m Quercus frainetto

Tilia platyphyllos

I'paduxon 4.228. 3actyruseHoct Bpcra apseha, BUT 416

Graph 4.228. The share of tree species on SP 416
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Buonnankanmjcka tauka 417 — 3narap
Sample plot 417 — Zlatar

SN AN I11. rasquacTBo/Forest Estate IIpujenosbe/Prijepolje
o it i Ton. nocraemama/lnstallation year 2004
5 o i Ksanpartna mpexa/Grid 4 x4 km
b e ! Crapocrt cactojune/Stand age 81-100 ronuna/years
(:\ | 3)\ Tum 3emsbuinTal/S0il type Chromic Cambisols
N mesw M Hanmopcka BucunalAltitude 1354 m
PR ——_ e Excnosunuja/Aspect NW
0P S Buacuumrso/Ownership JpxaBHO/State
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Cauxa 4.242. ITo3uruja BUT 417 Ha kaptu P. Cpouje Canka 4.243. Uzrnen BUT 417
Figure 4.242. Position of SP 417 on the R. of Serbia Figure 4.243. General view of SP 417
map
BUT 417 nHanasu ce y cacTOjUHH CMpue M CBa SP 417 is located in a Norway spruce stand
crabna tauke (24) cy ynpaBo cMpueBa. and all trees (24) are Norway spruces.
Ha tpu crabna nedonujanuja je 10%. Defoliation was 10% in three tree. There
Ha octanum crabinma Hema aedonujanyje. was no defoliation in other trees.
JHedoanjaunja (%) Defoliation
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I'padpuxon 4.229. [ledponujanuja mo Bpcrama apseha I'paduxon 4.230. 3actymseHoct Bpcrta apseha, BUT 417
Graph 4.229. Defoliation by tree species Graph 4.230. The share of tree species on SP 417
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Buonngukanujcka tauka 418 — Myprenuna
Sample plot 418 — Murtenica

Beldrade

SERp,,

Camnka 4.244. Tozunmja BUT 418 na kaptu P. Cpouje
Figure 4.244. Position of SP 418 on the R. of Serbia
map

Ha BUT 418 nanazu ce 21 crabio jene u Tpu
ctalia cMpue.

Ha crabnuma Huje youeHa nedosujarujaa y
2022. roguHu.

Jedoaujanuja (%) Defoliation

I'paduxon 4.231. leponujaruja mo BpcTama apseha
Graph 4.231. Defoliation by tree species

I11. rasguncTBO/FOrest Estate Vaxkuue/UZice
Tox. nocraibama/Installation year 2004
Ksanpartna mpexa/Grid 4 x4 km

Crapocrt cacrojune/Stand age
Tum 3emsbuinTa/S0il type

101-120 ronuHa/years
Lithic Leptosols

Hammopcka sucunal/Altitude 1344 m
Excnozunuja/Aspect Pasno/Flat
Braacaumteo/Ownership JHpxaBHo/State

Cauka 4.245. Usrnen BUT 418
Figure 4.245. General view of SP 418

There are 21 silver fir trees and three Norway
spruce trees on SP 418.

Defoliation was not observed in any of the
trees in 2022.

= Abies alba

Picea abies

I'paduxon 4.232. 3actyruseHoct Bpcra apseha Ha BUT 418
Graph 4.232. The share of tree species on SP 418
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Buonnaukanmjcka tauka 419 — bapcka peka
Sample plot 419 — Barska Reka

I11. rasquacTBo/Forest Estate
Tox. mocrasspamallnstallation year
o8 Ksanpartna mpexa/Grid
e Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type

HIT Komaouuk/NP Kopaonik
2004

4x4Kkm

101-120 ronuHa/years
Dystric Podzoluvisols

i e Hammopcka sucunal/Altitude 1597 m
S Excmo3umuja/Aspect N
Braacaumteo/Ownership JHpxaBHo/State

Beldrade

{
SER
8z,

Canka 4.246. [lo3uumja BUT 419 nHa kaptu P. Cpouje
Figure 4.246. Position of SP 419 on the R. of Serbia
map

Cea crabma, ykynHo 24, KOja ce Haja3e Ha
BUT 419, npunagajy cmpum.

Ha crabnauma nedonujainmja HUje yodeHa Y
2022. roguau.

Jedommjaunja (%) Defoliation
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I'padmkon 4.233. Jledhonujauuja no Bpcrama apseha
Graph 4.233. Defoliation by tree species
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Cauxka 4.247. Usrnen BUT 419
Figure 4.247. General view of SP 419

All trees on SP 419, a total of 24, belong to
Norway spruce.

Defoliation was not observed in any of the
trees in 2022.

Picea abies

I'padmkon 4.234. 3acrymsenoct Bpera apseha, BUT 419
Graph 4.234. The share of tree species on SP 419



Buonngukanujcka tauka 420 — N'oGesbeka pexa
Sample plot 420 — Gobeljska Reka

I11. rasqunacTBo/Forest Estate
At Tox. mocraspamallnstallation year
Y Ksaznparua mpexal/Grid
‘ Crapocr cactojune/Stand age
: Tum 3emsbuinTa/Soil type
il ek N Y Hanmopcka Bucuna/Altitude
Excmo3umuja/Aspect
Buacuumrso/Ownership

Belrade

Nis

Camnka 4.248. [Tozunmja BUT 420 na kaptu P. Cpouje
Figure 4.248. Position of SP 420 on the R. of Serbia
map

Ha BUT 420 ce Hanas3u aecer cradana jeie u
14 cmpue.

Ha crabnuma nedonujaiyja HUje yodeHa y
2022. roguHu.

spruce trees on SP 420.

trees in 2022,

Hedonujauunja (%) Defoliation
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I'padmxon 4.235. ledonujanmja mo Bpcrama apseha
Graph 4.235. Defoliation by tree species

HIT Kommaounk/NP Kopaonik

2004

4 x4 Kkm

101-120 ronuHa/years
Dystric Podzoluvisols
1558 m

w

JpxaBHo/State

Cauxka 4.249. Usrnen BUT 420
Figure 4.249. General view of SP 420

There are ten silver fir trees and 14 Norway

Defoliation was not observed in any of the

= Abies alba
Picea abies

I'padmxon 4.236. 3actyrubeHoct Bpcta apseha, BUT 420
Graph 4.236. The share of tree species on SP 420
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Buonnaukanmujcka tauka 421 — Bpmauku Oper

Sample plot 421 — VVrsacki Breg

III. rasguacTBO/FOrest Estate Banar/Banat
Tox. mocrasisamalInstallation year 2004
4 x4 km

- Ksanparua mpexa/Grid
‘ Crapocrt cacrojune/Stand age
; ‘ Tum 3emsbuinTal/S0il type
AT o M Hammopcka sucunal/Altitude

e BUT 421@

Beldrade

Miconce

Caunka 4.250. ITosunuja BUT 421 na kaptu P. Cpouje
Figure 4.250. Position of SP 421 on the R. of Serbia
map

Ha BUT 421 nama3u ce 12 crabana KUTHaKa,
JIBa cTa0Jia IPHOT jaceHa U JieceT crabayia OCTaIuX
nunrhapa.

Ha pnBa crabma xuTmaka KOHCTATOBaHA je
nedonujarrja ox 5%, Ha cemam 10%, Ha aBa cTabia
15%, a Ha jenHoM ctadiry 20%.

Jenno crabmo wnpHOr jacena 3axsahieHo je
nedonujarujom o 40%.

[To jemHo ctabmno u3 rpyne octanux Jmnihapa
nma aedonujanujy ox 35% u 40%, nea cradna 45%,
a mrect crabaina u3 ose rpyme 50%.

Jedpoaunjanuja (%) Defoliation
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I'padpuxon 4.237. Jlebponujanuja mo Bpcrama apseha
Graph 4.237. Defoliation by tree species
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81-100 ronuna/years
Dystric Cambisols
370 m

Excniosunuja/Aspect S
Baacaummteo/Ownership

[HpxaBHo/State

Cauxka 4.251. Usrneq BUT 421
Figure 4.251. General view of SP 421

On SP 421 there are 12 sessile oak trees,
two flowering ash trees and ten trees of other
broadleaved trees.

A defoliation of 5% was found on two
sessile oak trees, 10% in seven trees, 15% in two
trees, and 20% in one tree.

One flowering ash tree was affected by 40%
defoliation.

One tree each from the group of other
broadleaved trees had defoliation of 35% and
40%, two trees 45%, and six trees from this group
50%.

= Fraxinus ornus
® Other broadleaves

Quercus petraea

I'padpuxon 4.238. 3actymsenoct Bpcra npeeha na BUT 421
Graph 4.238. The share of tree species on SP 421



Buonnankanmjcka tauka 422 — Cy6oTuuke myme

Sample plot 422 — Subotitke Sume

Ot 422

SkRg,

Caunka 4.252. Tlosunwja BUT 422 na kaptu P. Cpouje
Figure 4.252. Position of SP 422 on the R. of Serbia
map

buonnaukanujcka Ttauka (BUT) 422 -
Cybotnuke nryme mnocrasibeHa je 2004. ronuHe y
KBaJIpaTHOj Mpexu 4 X 4 km y mpuBaTHO] IIyMHU.
OBa BUT je moceuena 2022. rogune, kajga je Ha
1H0j TiaBHa BpcTa apsBeha 6mo mpam 6op — Pinus
nigra. Ilpema meromonoruju (Manual 2017) BUT
ce 3ampkaBa Ha mocrtojehoj mokamuju cBe 1OK
HOBOHM3HHUKJIA TIOjeJIMHaYHa cTabyia He Oyay uMasia
MUHUMYM 60 cm BUCHHE, HAKOH Yera ce HacTaBJba
npaheme 1Mo ycTasbeHOj METOIOJIOTHjH.

I11. rasmunacTBo/Forest Estate Comb6op/Sombor
Tox. mocrasisamalInstallation year 2004
Ksanpartrna mpexa/Grid 4 x4 km

101-120 ronuHa/years
Haplic Arenosols

Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hammopcka sucunal/Altitude 125 m
Excrnozunuja/Aspect Pasno/Flat
Baacaummteo/Ownership JpxaBHo/State

Cauxa 4.253. Usrnen BUT 422
Figure 4.253. General view of SP 422

Sample plot (SP) 422 — Subotitke Sume was
installed in 2004 in a 4 x 4 km square grid in a
private forest. This SP was felled in 2022 when the
main tree species was Austrian pine — Pinus nigra.
According to the prescribed methodology (Manual
2017), a SP is retained on its existing location until
the newly-emerged individual trees are at least 60
cm in height when the monitoring is continued
according to the established methodology.
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Buounaukanmjcka tauka 423 — Konyr—Ko3zapa
Sample plot 423 — Kolut-Kozara

I11. rasquacTBo/Forest Estate Comb6op/Sombor
A Tox. nocrasibama/lnstallation year 2004
Osura3 oar N, Keanparna mpexa/Grid 4 x4 Kkm
. Crapocr cactojune/Stand age >121 roxuna/years
, Tun 3emspumta/Soil type Gypsic Solonetz
N e M Hanmopcka Bucuna/Altitude 70m
’ T — P Excnozunuja/Aspect PaBHo/Flat
v < Bunacuumrso/Ownership JpxaBHo/State

EBelgrade

Camuka 4.254. Tlozunmja BUT 423 na kaptu P. Cpouje
Figure 4.254. Position of SP 423 on the R. of Serbia
map

CacraB Bpcta u 0poj crabana va BUT 423 je:
13 crabana uepa u 11 crabana myxmaxa.

Ha ocam crabama mepa KOHCTaroBaHa je
nedonujarmja on 10%, Ha mo aBa cradma je 5% u
15%, Ha jemaoMm ctabmy je 20%.

Kox crabama omyxmaka 00 JBa HMajy
nepommjarjy 10%, 15% wu 80%. Ha mo jemnom
crabny nedomujammja je 20%, 30%, 45%, 50% wu
90%.

Jedommjaunja (%) Defoliation
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I'paduxon 4.239. [leponujanuja mo Bpcrama apseha
Graph 4.239. Defoliation by tree species
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Canka 4.255. Usrnen BUT 423
Figure 4.255. General view of SP 423

The composition of species and number
of trees on SP 423 are: 13 Turkey oak trees and
11 pedunculate oak trees.

Defoliation of 10% was found in eight
Turkey oak trees, 5% and 15% in two trees each
and 20% in one tree.

Regarding pedunculate oak trees, two
had defoliation of 10%, 15% and 80%,
respectively. Defoliation rates of 20%, 30%,
45%, 50% and 90% were found in one tree
respectively.

)

I'padpmxon 4.240. 3actyrubeHoct Bpcra apeeha, BUT 423
Graph 4.240. The share of tree species on SP 423

= Quercus cerris

Quercus robur




Buonngukanujcka tauka 424 — Auapessbe Tectepa Xajayuku Oper
Sample plot 424 — Andrvlje Testera Hajduc¢ki breg

I1I. raznuacTBO/FOrest Estate HIT ®pymika I'./NP Frugka G.
Tox. mocrasibama/Installation year 2004
st Ksaznparua mpexal/Grid 4 x4 km

e ‘ Crapocr cactojune/Stand age
Tum 3emsbuinTa/Soil type

81-100 roxuna/years
Eutric Cambisols

il e, Hammopcka sucunal/Altitude 225 m
O Excnosunuja/Aspect SW
Braacaumteo/Ownership JHpxaBHo/State

Beldrade

Caunka 4.256. ITosunuja BUT 424 na xaptu P. Cpouje
Figure 4.256. Position of SP 424 on the R. of Serbia
map

Ha BUT 424 je necer crabaina nepa, mer
crabana KHTHaKa, YeTHpH cTabia rpaba, jeaHo
cTabJI0 MOJBCKOT OpecTa W YeTHPHU CTadiia OCTAINX
muirhapa.

Ha jemnom crabmy rpaba nedonujanuje je
30%. Ha jemnom crabiy ocranux Juirhapa
nedonujanmja je 5%, KOMMKO je M Ha JBa crabna
uepa. [1o jemHo cTabno kuTHaka uMa aedonujarmjy
on 15%, 25% u 99%, a nmBa crabma 10%. Ha
noJbCKOM Opecty nedonujanuja je 10%.
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I'paduxon 4.241. [lehonujanuja mo Bpcrama apseha
Graph 4.241. Defoliation by tree species

Cauxa 4.257. Usrnen BUT 424
Figure 4.257. General view of SP 424

There are ten Turkey oak trees, five sessile
oak trees, four common hornbeam trees, one field
elm tree, and four trees of other broadleaved
species on SP 424,

One common hornbeam tree had a defoliation
of 30%. One tree of other broadleaved trees had a
defoliation of 5%, the same as two Turkey oak
trees. One sessile oak tree was in each of the
defoliation classes of 15%, 25% and 99%, and two
trees had 10% defoliation. The field elm had a
defoliation of 10%.

m Carpinus betulus

m Other broadleaves
Quercus cerris
Quercus petraea

Ulmus minor

I'paduxon 4.242. 3actymseHoct Bpcra apeeha Ha BUT 424
Graph 4.242. The share of tree species on SP 424
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Bbuonnaukanujcka tauka 425 — Pamkosuna CMorsumna
Sample plot 425 — Raskovica Smogyvica

III. raznuacTBO/FOrest Estate Cp.Murposun/Sr.Mitrovica
Ton. nocrasJbamal Installation

2004
year
sl Ksanparua mpexal/Grid 4 x4 km
Crapocr cacrojune/Stand age  101-120 roauna/years
s\ s Tun 3emspumra/Soil type Mollic Gleysols
ot : Hammopcka sucunal/Altitude 75m
@ BHUT 425 Excrnozunuja/Aspect PaBno/Flat
Botlyade Braacaumreo/Ownership Jp-xaBHo/State

Sz,

Caunka 4.258. TTosunuja BUT 425 na kaptu P. Cpouje Canka 4.259. Usrnen BUT 425
Figure 4.258. Position of SP 425 on the R. of Serbia map Figure 4.259. General view of SP 425
et crabana rpaba, mecTt MOJHCKOT jaceHa u 13 Five common hornbeam trees, six narrow-
nyxmaka npuraaa BUT 425. leaved ash trees, and 13 pedunculate oak trees
Ha  crabauma  rpaba  Hmje  youena belong to SP 425.
nedonujarmja. Kox mo jeaHor crabia IMOJBCKOT No defoliation was observed in common

jacena nedonmjaumja msnocu 20% u 25%, 30% u hornbeam trees. One narrow-leaved ash tree had

50%, a kox mBa crabna je 15%. Ha mer crabama je a defoliation of 20%, 25%, 30% and 50%,

15%, ua tpu je 20%, Ha aBa je 25%, a Ha mo jemHom respectively and two trees 15%. Five trees had

crabay 5%, 35% u 45%. 15%, three had 20%, two 25%, and one tree 5%,
35% and 45%, respectively.

JHedomujaunja (%) Defoliation
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I'padmkon 4.243. Jledhonujauuja no Bpcrama apseha I'padmkon 4.244. 3acrymsenoct Bpera apseha, BUT 425
Graph 4.243. Defoliation by tree species Graph 4.244. The share of tree species on SP 425
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Bbuonngukanujcka tauka 426 — 'padoBauko ButoHajeBauko ocTpBO
Sample plot 426 — Grabovac¢ko Vitonajevacko Ostrvo

I1I. razguactBo/Forest Estate Cp.Mutposury/Sr.Mitrovica
& Tox. noctasibama/Installation year 2004
e Ksanparua mpesxal/Grid 4 x4 km
e Crapocrt cacrojune/Stand age >121 ropuna/years
Tumn 3emspuinTa/Soil type Mollic Gleysols
e e T Hanmopcka sucunalAltitude 0om
e Excnosunuja/Aspect PaBHo/Flat
Bnacuumrrso/Ownership JpxaBHO/State
- QEUT 426 .
Canka 4.260. [To3unmja BUT 426 na kaptu P. Cpouje Cauxa 4.261. Usrnen BUT 426
Figure 4.260. Position of SP 426 on the R. of Serbia Figure 4.261. General view of SP 426
map
Ha BUT 426 ce nanasu 14 crabana moJbCKOr There are 13 narrow-leaved ash trees and
jacena u 10 crabana nyxXmaka. 11 pedunculate oak trees on SP 426.
Ha mo 1Ba ctabia MOJBCKOT jaceHa yodeHa je Defoliation was observed in two narrow-

nojaBa nedonumjammje Ha 10%, 25%, 30% u 35% leaved ash trees at 10%, 25%, 30% and 35% of
kpyHne. Kox tpu crabna nedosnujaumja je 15%, a kon the crown, respectively. Three trees had a
o jeauor crabna 20%, 40% u 55%. defoliation of 15%, and one tree 20%, 40% and
Konx uernpu crabma nyxmaka gedonumjarmja  55%, respectively.
usHocu 10%, xon o nBa cradmna je 30% u 35%, a xox Four pedunculate oak trees had 10%
o jegHor je 20% u 25%. defoliation, two trees 30% and 35% each and one
tree 20% and 25%, respectively.
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I'padpuxon 4.245. [lebponujanuja mo Bpcrama apseha I'paduxon 4.246. 3actyruseHoct Bpcra npseha, BUT 426
Graph 4.245. Defoliation by tree species Graph 4.246. The share of tree species on SP 426
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Buonnaukanmnjcka tauka 427 — Kynuncke rpesae
Sample plot 427 — Kupinske Grede

- I1I. raznuacTBO/FOrest Estate Cp.Murposun/Sr.Mitrovica
2 4 Fox. nocrasbama/Installation year 2004
some Koo Ksanparna mpexal/Grid 4 X 4 km
. ‘ Crapocrt cacrojune/Stand age >120 roguna/years
‘ ‘ Tun 3emsbumita/Soil type Mollic Gleysols
G, Smeea T M Hammopcka sucunal/Altitude 70m
7 Excmo3umuja/Aspect Papno/Flat
- \, Bnacaumrso/Ownership Jp>xaBHo/State
s Belgrade i
@ BUT 427\ i
‘,4')’, Mowi Rz /s s
Cuanka 4.262. [lo3unja BUT 427 na xaptu P. Cpouje Cauxa 4.263. Usrnen BUT 427
Figure 4.262. Position of SP 427 on the R. of Serbia Figure 4.263. General view of SP 427
map
Ha BUT 427 nanasu ce 18 crabana mosbcKor SP 427 has got 18 narrow-leaved ash trees
jaceHa u miecT crabaia JyKibaka. and six pedunculate oak trees.
Ha mno mer crabama moJbCcKOr —jaceHa Defoliation of 10% and 15% affected five

nedonujanmja je 10% wu 15%. Ha tpu crabma narrow-leaved ash trees per class. Defoliation
nedonujanmja je 5%, na no nBa crabma 20% u 30%, was 5% in three trees, 20% and 30% in two trees
Ha jenHoM cTtabiy je 99%. per class, and 99% in one tree.

Ha Tpm crabna myxmaka KOHCTaTOBaHa je Defoliation of 15% was noted in three
nedonujamuja ox 15%, a Ha no jemHom 25%, 30% u  pedunculate trees, and 25%, 30% and 50% in one
50%. tree per class.
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I'paduxon 4.247. [leponujanuja mo Bpcrama apseha I'padmxon 4.248. 3actyrubeHoct Bpcra apseha, BUT 427
Graph 4.247. Defoliation by tree species Graph 4.248. The share of tree species on SP 427
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Buounnukanujcka tauka 428 — Hemenunkyhe

Sample plot 428 — Nemenikuée

I1I. razguactBo/Forest Estate

Tox. mocrasspamallnstallation year

Ksanparua mpesxal/Grid
Crapocrt cacrojune/Stand age
Tumn 3emspuinTa/Soil type
Hanmopcka sucunalAltitude
Excmiosunuja/Aspect
Bnacuumrrso/Ownership

Beorpazn/Belgrade
2014

4 x4 km

61-80 roguna/years
Eutric Cambisols
279 m

N
ComncrBenuka/Private

Beldrade

aederes
Pozareva

@ BUT 428 W

SERp,,

Cauxa 4.265. Usrnen BUT 428
Figure 4.265. General view of SP 428

Canka 4.264. Tlo3unmja BUT 428 na xaptu P. Cpouje
Figure 4.264. Position of SP 428 on the map of Serbia

The most abundant species on SP 428 is
Turkey oak with 11 trees, followed by black
locust with seven trees, field maple with four, and
Hungarian oak and large-leaved lime with one
tree each.

One Turkey oak tree had a defoliation of
99%. Defoliation was 10%, 20% and 40% in two
black locust trees per class, and 30% in one. One
field maple tree was found in each of the
defoliation classes of 15%, 25% and 40% .

There was no defoliation in other trees in
2022.

Ha BUT 428 naj3actymibeHuja BpcTa ca 11
crabana je uep, 3aTUM OarpemM ca cemaMm crabana,
KJICH Ca YETHUPH U CJIaJyH U KPYITHOJIKCHA JIWMA Ca IO
JETHUM CTa0IIOM.

Ha jennom crabny mepa nedonujaiuja je 99%.
Kox mo aBa crabma Garpema aedonujannja u3HOCH
10%, 20% u 40%, a xox jemuor 30%. Kox no jeqHor
crabna kieHa nedonujaiuja je 15%, 25% u 40%.

Ha ocranum crabnuma oBa II0jaBa HUje
KoHCTaTtoBaHa y 2022. roguHU.
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I'paduxon 4.250. 3actymseHoct Bpcra apeeha Ha BUT 428
Graph 4.250. The share of tree species on SP 428

I'paduxon 4.249. [leponujaruja mo Bpctama apseha
Graph 4.249. Defoliation by tree species
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Buonnaukanmnjcka tauka 429 — Cmenepescka Ilananka

Sample plot 429 — Smederavska Palanka

~ I11. rasguncTBo/FOrest Estate Kparyjesan/Kragujevac
, & Tox. mocrasbamalInstallation year 2014
s Y Keanparna mpexal/Grid 4 x4 km
‘ Crapocr cactojune/Stand age 81-100 roxuna/years
, Tun 3emsbumita/Soil type Eutric Vertisols
N Hammopcka sucunal/Altitude 114 m

R ¢ Excnozunuja/Aspect PaBHo/Flat

4 Braacaumteo/Ownership Concreenunka/Private

Belrade

Pozarevar

@BHT 429

7 Now Raza 5+

Cauxa 4.266. ITosuja BUT 429 na xaptu P. Cpouje
Figure 4.266. Position of SP 429 on the R. of Serbia
map

JenHo crabiio KpYIHOJNMCHE JIMIME, JIEBET
crabana mosbckor Opecta u 14 MOJbCKOT jaceHa YHHE
cacTaB JpBeHacTuX Bpcta Ha BUT 429.

Ha jennom ctabmy nune nedonujanuja je 5%,
Ha jeTHOM CTa0Jly MOJHCKOT jaceHa AedoJujamuja je
10%. Ha octanmum crabiinMa Hema aedosujaimje.

Jedoaujanuja (%) Defoliation
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I'paduxon 4.251. [leponujanuja mo Bpcrama apseha
Graph 4.251. Defoliation by tree species
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Cauka 4.267. Usrnen BUT 429
Figure 4.267. General view of SP 429

One large-leaved lime tree, nine field elm
trees, and 14 narrow-leaved ash trees form the
composition of tree species on SP 429.

One lime tree had a defoliation of 5%, and
one narrow-leaved ash tree 10%. There was no
defoliation in other trees.

® Fraxinus
angustifolia

= Tilia platyphyllos

Ulmus minor

I'padpmxon 4.252. 3actyrubeHoct Bpcta apeeha, BUT 429
Graph 4.252. The share of tree species on SP 429



Bbuonngukanujcka tauka 430 — Bpanuh (Jlyr)
Sample plot 430 — Vrani¢ (Lug)

I1I. razmunacto/Forest Estate Bbeorpa/Belgrade
Tox. mocTassbama/lnstallation year 2014
Ksanparua mpesxal/Grid 4 x4 km
Crapocrt cacrojune/Stand age 41-60 romuna/years
Tun 3emsbuintal/Soil type Albic Luvisols
o Hapnmopcka Bucuna/Altitude 165 m
e e Excrnozunuja/Aspect Pasno/Flat
Biacaumreo/Ownership ConcrBenuka/Private

Bolgrade

@BUT430 iures

SERkg,,

Cauxa 4.268. ITosuja BUT 430 na xaptu P. Cpouje
Figure 4.268. Position of SP 430 on the R. of Serbia
map

JomunanTHa Bpcta o Opojy crabana va BUT
430 je Oarpem ca 21 crabmom. Ha Tauku ce Hana3u
jOII TO jeaHO cTadllo KJIEeHa, IOJBCKOT jaceHa |
MOJBCKOT OpecTa.

Hedonujanuja je kKOHCTaTOBaHa Ha cTabaMMa
Oarpema, u TO Ha J1Ba ctabna o 10%, a Ha 1Mo jemHOM
ctabmy o 20%, 30%, 45%, 50% u 99%.

Hedonujanuja (%) Defoliation
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I'paduxon 4.253. [ledhonmujanuja mo Bpcrama apseha
Graph 4.253. Defoliation by tree species

Cauka 4.269. Usrnen BUT 430
Figure 4.269. General view of SP 40

The dominant species in terms of the number
of trees on SP 430 is black locust with 21 trees.
The plot has also got one field maple tree, one
narrow-leaved ash, and one field elm.

Defoliation was observed in black locust
trees, namely in two trees at 10%, and in one tree
per class of 20%, 30%, 45%, 50% and 99%.

® Acer campestre

¥ Fraxinus
angustifolia

Robinia
pseudoacacia
Ulmus minor

I'paduxon 4.254. 3actyruseHoct Bpcra apseha, BUT 430
Graph 4.254. The share of tree species on SP 430
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4.2. 3ACTYIIVBEHOCT /IPBERA HA
BUHOHH/TUKAIIHJCKHM TAYKAMA

VY 2022. rogunu ypalhena je mpoleHa cTama
myMckux Bpcra Ha 130 OMOMHAMKALM]CKUX
tagaka. [Ipomena nedonujamuje wu npaheme
omrehema MPOY3POKOBAaHUX  OHOTHYKHM M
abrnotnukuM (pakTopuMa, U3BPILICHA je Ha YKYITHO
2886 crabana, 336 crabanga yeTuHapckux U 2550
crabana qumrhapckux BpCTa.

3acTyIbEHOCT BpCTa npeeha Ha
OMOMH/IMKANMjCKUM TadKkamMa IpUKa3aHa je Ha
rpa¢pukony 4.255. BykBa je Haj3acTyIrbeHHUja
BpcTa ca 820 crabaina, a ciene XpacToBH, Iiep ca
501, cnanyn ca 388 u kutwak ca 183 crabmna.
I'pad je 3actymibeH ca 122 crabma, a ocraim
mumrhapu ca ykymHo 536 crabaia.

On ykymHO 336 deTtuHapckux crabana Ha
OMOMH/INKAIMjCKUM TadykaMa Haj3acTyIUbCHH]jA je
cMmpua ca 146 crabana, onemuBano je 80 crabama
Oeror 6opa, 66 cradana jene u 44 1pHOT OOpAa.

Bpoj crabana mo BpcraMa HE3HATHO Bapupa
y OJHOCY Ha TIpeTXoJHe roauHe npahema crama
1ryma.

Kutkak
Sessille oak

CnapyH
Hungarian oak

Llep
Turkey oak

Byksa
Beech

= OcTtanu nuwhapu
R Other broadleaves

YeTuHapu
Conifers

4.2. THE SHARE OF TREES ON THE
SAMPLE PLOTS

In 2022, the condition of forest tree species
was assessed on 130 sample plots. Defoliation was
assessed and the damage caused by biotic and
abiotic agents was monitored on 2886 trees, 336 of
which are conifers and 2550 broadleaves.

Graph 4.255 shows the share of trees by
species. Beech is the most common species with
820 trees. It is followed by oak species. There are
501 Turkey oak trees, 388 Hungarian oak trees, and
183 sessile oak trees. There are also 122 hornbeam
trees, while the remaining 536 trees belong to other
broadleaved species.

Out of 336 coniferous trees on the sample
plots, Norway spruce is the most common species
with 146 trees. Scots pines account for 80 trees, firs
for 66 trees, and Austrian pines for 44 trees.

The number of trees per species slightly
differs from the previous years of forest condition
monitoring.

Lipxu Gop
Austrian pine

Benu Gop
Scots pine

Cmpua
Norway spruce

I'paduxon 4.255. 3actymseHoCT BpcTa ApBeha Ha OMOMHINKAIN]CKIM TadkaMa
Graph 4.255. Abundance of tree species on sample plots

144



4.3. TIPOIJEHA CTAIA KPYHA JIPBERA
Y 2022. TOTAHA

OneHa cTama KpyHa crabana Hema 3a HUJb
yTBphUBame  y3pOYHO-TIOCIEANYHUX  OIHOCA.
MehyTtnm, npuKyIUbambe HAaBEICHHX II0JaTaka y
TOKY AYXKer TMepHoia W HHXOBO TOBE3WBAE Ca
CACTOJUHCKMM  KapakTepucTukama omoryhuhe
KOHKpPETHHMja ca3Hamka O CyIemy M[IymMa Yy
NpOCTOPY M BpeMeHy. 3ajelHO ca MojanuMa o
KJIMMAaTCKUM KapaKTepUCTUKaMma, [ero3ullhjaMa
n3 armocepe u ApyruM (IITETHH MHCEKTH,
¢uTOmaTOTeHN OpPraHW3MH, IIYMCKH MOXapH,
JUpEKTHH aTMOC(EepCKH  YTHLAju, JAWBJbad,
TJIOAapu | [p.), 3aCTYIUBEHOCTH (prope nwimaja
Kao MHAWKAaTopa 3aral)eHor Ba3zayxa Kaaa ce paju
0 HEKMM mnomyraHTEMa y Oyayhnoctu he
oMoryhuTH carienaBame 3aBUCHOCTH BUTAITHOCTH

Omipaka onx ycrmoBa cpeaumHe. TekcTyalHo,
taberapHo ¥ rpaduUKd je JaT  TpHUKa3
nedonyjanje Ha CBUM  OMOMHIMKAIIN]CKHM

Taukama y 2022. roguHu.

4.3.1. TIEGOJIMJAIINIA — JINIIThAPH Y
2022. TOIMHUA

YV 2022. romuHu, Kao U MPEAXOJHHUX
roJIMHa, Ipald ce IMoKa3ao Kao HajOTIIOPHU]ja BPCTA,
ca 92,6% crabama y Kareropuju Hema
nedonujanuje. Y NPOTEKIIO] TOAUMHH CIMYHO CY
OllCHEeHA U cTabna Oykee kojux je 91,0 % Owuio
0e3 wkakBHMX 3HaKkoBa nedonujamuje. Meby
XpacTOBUMAa HajOTHOTHHJH C€, KA0 M MPEIXOTHUX
rojHa, mokaszao cianyn ca 89,9 % crabana 0e3
3HaKoBa Jedoaujanuje crpam mepa ca 79,6 % u
KHTHaKa ca 76,5 % crabana y Toj kareropuju. bes
BUJJBMBUX 3HaKoBa Jedoiujanuje OWio je u
70,7% crabana ocrajMx BpcTa Jwuirhapa
3aCTYIUbEHUX Ha OMOWH/IMKALIN]CKHM TayKama.

Pesyntatn oOpaje momataka Be3aHHX 3a
nedonujanyjy aunrhapckux Bpera y 2022, roauHu
MpHUKa3aHu cy y Tabenu 4.1, a paau miacTUYHMjer
yTHCKa H Ha Tpadukony 4.256.

4.3. THE TREE CROWN CONDITION
ASSESSMENT IN 2022

The purpose of the crown condition
assessment is not to determine cause-effect
relationships. However, the process of collecting
these data over a long period and correlating them
with the stand characteristics will give us a deeper
insight into the causes of forest dying both in time
and in space. The data on climate, atmospheric
depositions,  destructive insects, pathogenic
organisms, forest fires, direct atmospheric effects,
wild animals, rodents, or the distribution of lichen
flora as an indicator of certain types of air pollution
will enable us to make conclusions about the
relationships between the plant vitality and
environmental conditions. Defoliation on all
sample plots in 2022 is presented in tables, graphs,
and texts.

4.3.1. DEFOLIATION - BROADLEAVES IN
2022

In 2022, hornbeam again proved to be the
most resistant species with 92.6% of trees in the
category of trees with no defoliation. In the past
year, beech trees were similarly assessed, 91.0% of
which were without any signs of defoliation.
Regarding the oaks, as in previous years,
Hungarian oak was the most resistant species with
89.9% of the trees without signs of defoliation
compared to Turkey oak with 79.6% and sessile
oak with 76.5% of the trees in this category. Other
broadleaved species represented on the sample
plots also had 70.7% of trees without visible signs
of defoliation.

The results of data processing related to the
defoliation of broadleaved species in 2022 are
shown in Table 4.1. In order to provide a more
illustrative data presentation, the same results are
presented graphically (Graph 4.256).

Ta6ena 4.1. [lepomnujaiuja — munthapu y 2022. roauHu
Table 4.1. Defoliation — broadleaves in 2022

Jedomujamuja Jlmmhapn 2022
Defoliation — Broadleaves in 2022
Ocranm
I'pad BykBa Hep Cruanyn Kuntmak Jumhapu
Hornbeam Beech Turkey oak | Hungarian oak | Sessile oak Other
broadleaves

Hewma / None 92,6 91,0 79,6 89,9 76,5 70,7
Ciaba / Slight 6,6 6,0 16,4 8,0 19,7 12,3
Ymepena / Moderate 0,0 1,7 3,8 1,8 1,6 12,3
Jaka / Severe 0,8 1,3 0,2 0,3 2,2 47
MprtBo / Dead 0,0 0,0 0,0 0,0 0,0 0,0
100 100 100 100 100 100
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I'paduxon 4.256. [ledhonujarmja — munthapu y 2022. roguau
Graph 4.256. Defoliation — broadleaves in 2022

4.3.2. JEGOJNJALINIA - YETUHAPHU Y
2022. TOAUHA

Hedonujanja (ocuname WIA OMNAJaAKkE
yetuHa) y 2022. roOguMHM HUje PErucTpOBaHA Ha
98,5 % crabana jeme, 97,3 % crabana cMmpue u
96,3 % crabana Oenor 6opa. Kao n mperxoguux
roAMHA Kao HajyrpolkeHHja 4YeTHHapCcKa BpcTa
MmoKasao ce IpHU 6op, jep camo 59,1 % crabama
LPHOT OOpa HHje YIPOKEHO J1e(OITHjaIlH]OM.

[Ipobnemaruka nedonujanuje 3a YeTUpU
BpCTE YeTHHApA, 3aCTYIJBEHUX Ha
OMOMHIMKAIIMjCKMM Taykama, IpHKa3aHa je

tabenapHo u rpaduuku (tadbena 4.2 u rpaduKoH
4.257).

4.3.2. DEFOLIATION - CONIFERS
IN 2022

Defoliation (needle loss) in 2022 was not
registered in 98.5% of fir trees, 97.3% of Norway
spruce trees and 96.3% of Scots pine trees. As in
the previous years of monitoring, Austrian pine
proved to be the most endangered conifer species
because only 59.1% of Austrian pine trees were not
threatened by defoliation.

Defoliation of the four coniferous species
growing on the sample plots is presented in the
table and the graph below (Table 4.2 and Graph
4.257).

Taodesa 4.2. [leponujanuja — uetnHapu y 2022. ronuan
Table 4.2. Defoliation — Conifers in 2022

Hedomujauuja Yetnnapu 2021
Defoliation Conifers in 2021

Jena Cmpua Lpuu 60p BeJu 6op

Fir Spruce Austrian pine Scots pine
Hewma / None 98,5 97,3 59,1 96,3
Ciaba / Slight 0,0 2,1 114 25
Ymepena / Moderate 0,0 0,0 15,9 0,0
Jaka / Severe 15 0,7 13,6 1,3
MprtBo / Dead 0,0 0,0 0,0 0,0
100 100 100 100
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I'padmkon 4.257. [ledponujanuja — yvernnapu y 2021. ronunu
Graph 4.257. Defoliation — conifers in 2021

4.3.3. CYMAPHA OILIEHA
JE®OJIMJALMIE Y 2022. TOAUHHU

Ynopeana ananuza aedoiyjanyje nata je y
tabenu 4.3 u Ha rpadukony 4.258. Cymupajyhn
noOujeHe pe3yiTare, MOKE ce KOHCTaToBaTH, n1a
cy ce y 2022. roguHd, Ha OHMOMHAMKALIN]CKUM
TadykaMa, YeTHHAPCKEe BPCTE IMOKa3aje OTIOpHH)jE
Ha mpouece aedponujauuje. Ocuname YeTHHA Y
MIPOTEKJIO] TOAMHU HHj€ perucTpoBaHo Ha 92,2 %
crabala  4YETHMHAPCKMX  BpCTa,  JOK  je
nedonujarmjoM  HesaxBahenux Owio 83,4 %
crabasa numhapckux Bpcra. Mely crabnuma
yrpokeHuMm  jaedonujangjom, Koj  Jsmirhapa
JIOMMHHUpajy Tporiecu ciade aedosujamuje, 0K
Cy KOJA YeTHHapa Ha HpUOIIKHO HCTOM Opojy
crabana peructpoBaHe cnaba, ymMepeHa U jaka
nedonujaruja.

4.3.3. OVERALL ASSESSMENT OF
DEFOLIATION IN 2022

A comparative analysis of defoliation is
given in Table 4.3 and Graph 4.258. Summarizing
the obtained results, it can be stated that in 2022,
conifer species proved to be more resistant to
defoliation processes. Needle loss was not
registered in 92.2% of conifer trees in the past
year, while 83.4% of broadleaved trees were not
affected by defoliation. Among the trees
threatened by defoliation, slight defoliation
processes dominate in broadleaved trees, while
conifers had approximately the same number of
trees affected by slight, moderate and severe
defoliation.

Tabeaa 4.3. Cymapha orena aedonujarnuje y 2022, ronuHu
Table 4.3. Overall assessment of defoliation in 2022

Hedomujanuja
Defoliation
UYernnapu JInmrhapu
Conifers Broadleaves

Hema / None 92,2 83,4
Crna6a / Slight 3,0 10,6
Ywmepena/Moderate 2,1 43
Jaxa / Severe 2,7 1,7
Mptso / Dead 0,0 0,0

100 100
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Graph 4.258. Overall assessment of defoliation in 2022
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5. YHHOPEJHE AHAJIN3E
JE®OJINJAIINJE Y ITIEPUOY
2004-2022.

5. COMPARATIVE ANALYSES
OF DEFOLIATION
FROM 2004 TO 2022

[Tpouenat Opoja yeTnHapa u nuihapa, o
roguHama, 0Oe3 gedonwmjanuje, ca  ciabom,
yMepeHOM U jakoM pnedondjanujoM, naT je y
tabenama 5.1 u 5.2, a pamu nmuacTUYHUjer MpUKasa
u Ha rpadukonuma 5.1 u 5.2.

AHnanm3upajyhu mpoTexnn mnepruom, Moxe
ce KoHcTaroBatd 1a je y 2022. ronuHu HacTaBJbeH
TpeHJ MOBOJEHUX pe3yiTaTa, a OBa KOHCTaTallHja
OTHOCH C€ W Ha YeTHHAapCKe W Ha JIUCTONaIHEe
Bpcte. Ilpomenar crabanma 0e3 MKAaKBUX 3HAKOBA
nedonujaruje, Mehy crabnuMa JTHCTOMAJIHUX
BpcTa, cBpctaBa 2022. roauHy oamax y3
pexopaay 2021. rommny. OceTHO TOMpPaBIbAE
pe3ynTaTa W CKOK TIpolleHara aedoldjaiujom
He3axBahieHMX crabajga UYeTHMHAPCKUX  BpCTa,
JTOHEKIIE ce MOYKe 00jaCHUTH M M3BPIIEHOM CEYOM
crabama Ha BUT 422. OBa crabma cy Omna y
JIOIIEM CTamy, & BUXOBO YKIAamame, ¢ 003UpoM
Ha peJIaTUBHO Mayiu Opoj crabana YETHHAPCKHUX
BpPCTa, UMaJo je YTHId] M Ha YKymaH pe3yJirar.
HajuenoBospHHMja (M 32 YeTWHApe W 3a JHIThape)
ocrana je 2005. roquHa ca HajMambUM HPOLIEHTOM
crabana HezaxBaheHux aedonmjanyjom OMIIO Koje

The  percentages of conifers and
broadleaves with no, slight, moderate and severe
defoliation by years are given in Tables 5.1 and
5.2, and for a clearer presentation in Graphs 5.1
and 5.2.

Analyzing the past period, it can be stated
that the trend of favourable results continued in
2022, Dboth for coniferous and broadleaved
species. The percentage of broadleaved trees
without any signs of defoliation ranked 2022 right
next to the best year on record — 2021. This
noticeable improvement in the results and the high
increase in the percentages of conifer trees not
affected by defoliation can be to some extent
explained by the felling of trees on SP 422. These
trees were in bad condition, and their removal,
given the relatively small number of conifer trees,
considerably affected the final result. The most
unfavorable (for both coniferous and broadleaved
trees) is still 2005 with the lowest percentage of
trees not affected by defoliation of any category
(degree).

Kareropuje (CTereHa).

Table 5.1. Comparative analysis of defoliation in the period from 2004 to 2022 — conifers

Tabena 5.1. Ynopenna ananusa aedonujarmje y nepuony 2004-2022 — yernnapu

Jedonujaumja uernnapu 2004-2022
Defoliation 20042022 Conifers

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

ﬁzﬁg 50,1 | 46,2 | 64,8 | 675 | 634 | 64,7 | 70,1 | 781 | 783 | 79 | 741 | 754 | 741 | 79,1 | 81,6 | 78,9 | 84,1 | 86,4 | 92,2

gﬁ‘;ﬁ‘; 30 | 325216192 |236|22,7| 18 | 108|107 | 8 |11,3| 101|124 | 89 | 82 |11,2| 72 | 50 | 3,0

Ymepera | g 201|118 97 | 10 | 102 | 92 | 78 | 7.7 | 86 | 86 8 81 | 89 | 62 | 65 | 56 | 58 | 21
Moderate

Jaia 09 | 12 |12 | 21| 3 | 24|27 33| 3 |41 |54 | 44 |36 |31 | 4 |34]31] 28] 27
Severe

l\gf;;‘(‘f 0 0 |06 | 15| 0 0 0 0 |03]03|06]|21]|18]| 0 0 | 00|00 00| 00

100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 200 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Tabena 5.2. Ynopenna ananusa aedonujaruje y nepuony 2004-2022 — nmunrhapu
Table 5.2. Comparative analysis of defoliation in the period from 2004 to 2022 — broadleaves
Hedomujauuja mumhapu 2004-2022
Defoliation 2004—2022 — Broadleaves

2004 | 2005 | 2006 [ 2007 [ 2008 [ 2009 [ 2010 [ 2011 | 2012 | 2013 | 2014 [ 2015 [ 2016 [ 2017 [ 2018 [ 2019 [ 2020 [ 2021 [ 2022

ﬁ?g: 59,5 | 51,3 | 638 | 535 | 61 | 68,6 | 668 | 686 | 70,8 | 639 | 689 | 743 | 705 | 69,6 | 69,6 | 786 | 82,1 | 84,1 | 834

g;‘lgﬁ? 27 | 33 | 252 (308|277 | 21,5 | 225 | 242 | 19 | 212 | 19 | 156 | 185 | 186 | 183 | 12,7 | 11,0 | 10,1 | 10,6

yhepera ) 1o6 | 15 106 | 14 | 99 | 86 | 88 | 6 | 76 |101| 86 | 64 | 7.9 | 10 | 95 | 67 | 54 | 42 | 43
Moderate

Jaka | g9 | 07 103 | 15| 1 |07 | 10| 06| 18 |39 |27 32|23 17| 25| 18] 15| 16| 17
Severe

Mool o | o | 01| 02| 04|06 |09 06|08 |09 |08 | 05|08 |0or|or|o2|o0o|00]00

100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
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I'paduxon 5.1. Ynopenna ananusa aedonujanuje y nepuony 2004—-2022— gernnapu
Graph 5.1. Comparative analysis of defoliation in the period from 2004 to 2022 — Conifers
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I'padmkon 5.2. Yropenna ananusa nedonmjanuje y neprony 2004-2022 — mumrhapu
Graph 5.2. Comparative analysis of defoliation in the period from 2004 to 2022 — Broadleaves
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6. Y30PKOBAIBE 1 AHAJIM3A
ACUMUIAIIMOHUX OPTAHA

6. SAMPLING AND ANALYSIS OF
ASSIMILATION PARTS

Y toky 2022. romuHE Y30pKOBamHkE
ACUMMJIAIMOHNX OpraHa m3BpIieHo je Ha 16 BUT
Hugoa |. Y30pkoBame acHMHUIAIIMOHUX OpTaHa 3a
UCIIUTHBAKE CTamkha UCXpaHe 00aBJBEHO je ca 10
mer crabama 10 OWOMHIMKAIMJCKOj TAdKH.
KoHneHTpanuja  XpaH/pMBHX ~ Marepuja  y
ACUMMJIALIMOHUM OpraHMMa 3aBHCH W OJ TOTa Ja
JIM Cy JIMCTOBU Pa3BHjaHH y yCIOBUMA CBETIOCTH
WIA CEeHKe. Pemnpe3cHTaTHBHH  Y30pId 32
¢donujapHy aHATU3y Cy aCUMIJIAIIMOHA OPTaHH ca
ropme TpehnHe Kporrme (JTMCTOBU CBETIIOCTH).

KonnenTpanuja MakpoelneMeHaTa HCXpaHe
y aCUMHIJIAIIMOHUM OpraHUMa MMa jaKo U3PaKeHy
CE30HCKYy IWHaMuKy. 300r TOra KOJIMYKMHA
MakpoeJeMeHaTa HWCXpaHe y JHIINy jeaHOT Te
uctor crabma Hehe Outhm wmcra y mposiehHOM,
JETHEM U jeCEeHEM MIEPUO/I.

Kao pempeseHT crama HCXpaHe, KO
mumhapckux BpCTa, y3uMa ce€ KOHIGHTpaIyja
MakpoeJjeMeHaTa y My Ha moueTky (eHnodase
npomeHe Ooje numha, Kaga je W 00aBJHEHO
Y30pPKOBamk-¢ Ha TAYKama ca JTUIhapckoM BPCTOM.

VY30puu dYeTHHa YETHHAPCKHX BpCTa Ha
BUT Hugroa | y30pkoBaHu Ccy y BpeMe MHUPOBamba
BereTarlyje.

U3 oBako y3etux y3opaka oapelyjy ce:

— Vkynan N metonom o Kjenmaxy,

— VYkynau K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd u
B ounrtaBamem Ha ICP,

— VYkynnu P konopumeTpujckw,

— VYkymuu C u S va CHN ananuzaropy

— Tokcuunm emementa: As, Pb, Cd u Hg,
ountaBameM Ha ICP ciektomeTpy.

AHaM30M KOHIIEHTpallMje MakKpoeieMe-
HaTa y acCUMHJIAIIMOHUM OpraHmMa jwuirhapa Ha
onpeheHom Opojy OHMOMHIMKAIMCKHX Tadaka
Hugoa |, moxe ce koHcTaToBaTH ja juiihe OykBe
uma y cebu 5,60-14,89 mg/g azora, y 3aBUCHOCTH
O]l JIOKAIUTEeTa. XPACTOBU HMajy pPa3UUUTe
KOHIICHTpaIlMje OBOI' MakpoesieMenTa. Hajuuxa je
Kox tepa, 3,68-6,12 mg/g, 3atum Koj claayHa,
7,83-8,53 mg/g. JIumhe xurmaka uma 10,45 mg/g
aszota. KoHuenrpaiuja asora y nuiihy Genor 0opa
je oxo 10,31 mg/g, 6pese 6,26 mg/g, jasopa 13,62
mg/g u mutomor kectena 5,16 mg/g.

Konuentpanmja cymmopa y numrhy Oykse
kpehe ce ox 1,04 mo 2,10 mg/g, y mumhy Gemor
oopa 1,02 mg/g, Opeze 1,84 mg/g, jaBopa 1,33
mg/g, nmutomor kecrena 0,89 mg/g. ¥V numrhy uepa
M3MepeHa KoHIeHTpanuja cymmopa je 1,00-2,10
mg/g, kurmwaka 0,61 mg/g, a cmamgyna 1,20-2,09
mg/g.

Sampling of leaves was performed on 16
Level | sample plots in 2022. The total number of
samples amounted to 17. The leaves required for
the analysis of the nutritional status were sampled
from five trees on each sample plot. The leaves
that have been developed in full light have
different concentrations of nutrients than the ones
that have grown in the shade. Therefore,
representative samples of leaves and needles are
taken from the upper third of the crown (sun-
exposed foliage).

The concentration of macronutrients in
leaves has strong seasonal dynamics. Therefore,
the amount of macronutrients in the leaves of the
same tree vary in the spring, summer and autumn
periods.

The concentration of macronutrients in the
leaves of broadleaved species at the beginning of
the phenophase of leaf colour change is taken as a
representative of the tree nutritional status. It is the
time when the sampling is performed on
broadleaved sample plots.

Needles of coniferous species on the Level |
sample plots are sampled during the dormancy
period.

The samples are used to determine:

— Total Kjeldahl N,

— Total K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd and B
by reading on an ICP spectrometer,

— Total P by colorimetry,

— Total C and S on CHN analyzer,

— Toxic elements: As, Pb, Cd, Hg by reading on
an ICP spectrometer.

The analysis of the concentration of
macroelements in the leaves of broadleaved trees
on some Level | sample plots shows that beech
leaves contain 5.60-14.89 mg/g of nitrogen,
depending on the locality. Oaks have different
concentrations of this macroelement. It is the
lowest in Turkey oak trees, 3.68-6.12 mg/g,
followed by Hungarian oak, 7.83-8.53 mg/g. The
leaves of sessile oak have 10.45 mg/g of nitrogen.
The nitrogen concentration in Scots pine leaves is
about 10.31 mg/g, birch 6.26 mg/g, maple 13.62
mg/g and sweet chestnut 5.16 mg/g.

Sulfur concentration in beech leaves ranges
from 1.04 to 2.10 mg/g, in Scots pine leaves 1.02
mg/g, birch 1.84 mg/g, maple 1.33 mg/g, sweet
chestnut 0.89 mg/g. In the leaves of Turkey oak,
the measured concentration of sulfur is 1.00-2.10
mg/g, sessile oak 0.61 mg/g, and Hungarian oak
1.20-2.09 mg/g.
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Canpxaj ¢ocopa y nunrhy OykBe H3HOCH
1,13-1,83 mg/g, y nmumthy 6emor 6opa 1,18 mg/g,
opese 1,47 mg/g, jasopa 1,30 mg/g, muromor
kectena 1,03 mg/g, cmamyna 1,04-1,59 mg/g,
kuTaka 1,79 mg/g, u mepa 1,04-1,76 mg/g.

Konnenrpammja kanumujyma y jmmihy
oykBe kpehe ce ox 6,09 mo 13,83 mg/g, Genor
6opa 1,60 mg/g, jaBopa 17,01 mg/g, a kox Opese u
MMATOMOT KeCTEHa jeé WCIOJ HHBOA IeTeKImje. Y
oumhy — cnaayHa  M3MEpeHa  KOHICHTpaluja
kanuujyma je 7,12-9,35 mg/g, kurmaka 8,42 mg/g,
a mepa 1,91-7,10 mg/g.

Canpxaj marhesujyma y sumhy OykBe
usnocu 0,71-1,50 mg/g, y aunrhy 6emor 6opa 0,91
mg/g, ©Opese 1,56 mg/g, jaBopa 1,38 mg/g,
muToMor Kecrena 1,48 mg/g, kurmaka 1,06 mg/g,
cnanyna 1,12-1,52 mg/g u nepa 0,51-1,02 mg/g.

M3mepena KOIMYMHA MaKpOeleMEHTa KaJl-
ujyma y smirhy Oykse u3Hocu 5,56-8,08 mg/g, y
mumthy 6enor 6opa 7,03 mg/g, 6pese 4,73 mg/g,
jaBopa 7,48 mg/g, mutomor kectena 6,09 mg/g,
kuThaka 5,30 mg/g, cmamgyna 7,09-7,70 mg/g u
uepa 3,92-4,29 mg/g.

YrbeHuKa y aCHMUJIAIMOHUM OpraHuMa
oykBe uma 36,36-46,79 ¢/100g, y mumihy Gesor
oopa 44,64 g/100g, 6pese 43,44 ¢/100g, jaBopa
39,96 @¢/100g, mmromor kectena 44,78 g/100g,
kuTibaka 38,70 /1009, crmamyna 34,94-44.47
0/100g u uepa 43,49-46,82 g/100g.

AHanM30M KOHIICHTpAIMje MHUKpOeIeMe-
HaTa ¥ TOKCHYHHX €JeMEeHaTa y aCHMHJIAIIMOHUM
oprannMa nuirhapa Ha oapehenom Opojy BUT
HuBoa |, Moxxe ce KkoHcTaroBaTH na jwumihe
cinaayna Ha BUT 97 uma HajBehy koHueHTpanmjy
anymunujyma (314,00 pg/g), a y aunrhy mutomor
kecreHa Ha BUT 96, 6ykse Ha BUT 96, cnanyna n
nepa Ha BUT 100 koHIeHTpanmja OBOT eleMeHTa
je ucmox rpanuie aerekiuje. CraayH Koju ce
Hana3n Ha BUT 97 uma nHajsehy koHueHTpanmjy
Ooapujyma y umumthy, 76,63 pg/g. Y smmhy
nuToMor kecteHa u OykBe Ha BUT 96 konieH-
Tpanuja Oapuwjyma je WCIOJA TPaHHIE JETEKIIH]e.
Bakpa uma HajBumre y numihy Oykse, 8,54 pg/g, a
HajMame y smmhy nuromor kectena, 0,60 pg/g.
I'Bo:kha wma HajBumie y smmhy OykBe Ha BUT
58, 113,14 ng/g, a y numthy 6ykse va BUT 50 je
UCIIOJl TpaHMie JeTekiuje. MaHraHa wuma
Hajeume y Jmmhy Oykee ma BUT 58, 1580,83
ug/g, a Hajmame y numhy Oykse Ha BUT 96,
815,50 Mg/g. Hajseha koHIeHTpalMja HHUKJA
Haja3u ce y Junmhy Oemor Oopa, 1,86 ug/g.
MakcumainHa u3MepeHa KOHICHTpAIMja 0JI0Ba je
y aCUMWJIAIIMOHUM OpraHMMa MUTOMOT KECTEHa,
0,81 ug/g, a cTpoHmUjyMa y acHUMHJIAI[MOHUM
opranuMma Oykse, 74,38 ug/g.
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Phosphorus content in beech leaves is
1.13-1.83 mg/g, in Scots pine leaves 1.18 mg/g,
birch 1.47 mg/g, maple 1.30 mg/g, sweet chestnut
1.03 mg /g, Hungarian oak 1.04-1.59 mg/g, sessile
oak 1.79 mg/g, and Turkey oak 1.04-1.76 mg/g.

Calcium concentration in beech leaves
ranges from 6.09 to 13.83 mg/g, Scots pine 1.60
mg/g, maple 17.01 mg/g, and in birch and sweet
chestnut it is below the detection level. In the
leaves of Hungarian oak, the measured concent-
ration of calcium is 7.12-9.35 mg/g, sessile oak
8.42 mg/g, and Turkey oak 1.91-7.10 mg/g.

Magnesium content in beech leaves is
0.71-1.50 mg/g, in Scots pine leaves 0.91 mg/g,
birch 1.56 mg/g, maple 1.38 mg/g, sweet chestnut
1.48 mg /g, sessile oak 1.06 mg/g, Hungarian oak
1.12-1.52 mg/g and Turkey oak 0.51-1.02 mg/g.

The measured amount of macroelement
potassium in beech leaves is 5.56-8.08 mg/g, in
Scots pine leaves 7.03 mg/g, birch 4.73 mg/g,
maple 7.48 mg/g, sweet chestnut 6.09 mg/g,
sessile oak 5.30 mg/g, Hungarian oak 7.09-7.70
mg/g and Turkey oak 3.92-4.29 mg/g.

Carbon in the leaves of beech is 36.36-
46.79 ¢/100g, in the leaves of Scots pine 44.64
0/100g, birch 43.44 g/100g, maple 39.96 g/100g,
sweet chestnut 44.78 g /100g, sessile oak 38.70
0/100g, Hungarian oak 34.94-44.47 ¢/100g and
Turkey oak 43.49-46.82 g/100g.

By analyzing the concentration of
microelements and toxic elements in the leaves of
broadleaved trees on some Level | sample plots, it
can be concluded that the leaves of Hungarian oak
on SP 97 had the highest concentration of
aluminium (314.00 pg/g), while the leaves of
sweet chestnut on SP 96, beech on SP 96,
Hungarian oak and Turkey oak on SP 100 had the
concentration of this element below the detection
limit. Hungarian oak found on SP 97 had the
highest concentration of barium in leaves, 76.63
Hg/g. In the leaves of sweet chestnut and beech on
SP 96, the concentration of barium was below the
detection limit. Copper was the most abundant in
beech leaves, 8.54 pg/g, and the least in sweet
chestnut leaves, 0.60 pg/g. Iron concentration was
the highest in beech leaves on SP 58, 113.14 ug/g,
while it was below the detection limit in beech
leaves on SP 50. Manganese concentration was
the highest in beech leaves on SP 58, 1580.83
Mg/g, and the lowest in beech leaves on SP 96,
815.50 pg/g. The highest concentration of nickel
was found in Scots pine leaves, 1.86 pg/g. The
maximum concentration of lead was measured in
the leaves of sweet chestnut, 0.81 ug/g, and
strontium in the leaves of beech, 74.38 pg/g.



MakcumanaHa — KOHIEHTpalyja  HHHKA
u3MepeHa je y numhy kutmaka, 74,70 pg/g, a
HajMama y aummhy cianyHa, 2,94 ug/g. Hu Ha
jEeIHOj Ol Tauaka HUje KOHCTAaTOBaHO IMPHUCYCTBO
apceHa, XpoMa, KaaMujyma, 0akpa, IKuBe,
MoJin0AeHa, HATPUjyMa U ceJleHAa Y acCHMUIIAIl-
HMOHHM OpraHuMa.

The maximum concentration of zinc was
measured in the leaves of sessile oak, 74.70 ug/g,
and the lowest in the leaves of Hungarian oak,
2.94 ug/g. None of the sample plots recorded the
presence of arsenic, chromium, cadmium,
copper, mercury, molybdenum, sodium and
selenium in leaves.

Cauxa 6.1. V3opium numiha v 4eTHHA 32 aHATU3Y
Figure 6.1. Samples of leaves and needles for analys
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Tabena 6.1. Crame ucxpane nryMckor apseha — MakpoeIeMeHTH

Table 6.1. The state of forest tree nutrition — macroelements

Maca 100 i1ucToBa N S p Ca Mg K c
bur Bpcra nian 1000 yetnna
Isp ISpecies ! “gisfoogolggelgges mg/g mg/g mg/g mg/g mg/g mg/g /100g
50 OykBa 13,7 10,460526 1,56 1,13 11,88 0,71 7,81 44,51
51 OykBa 9,1 5,6024358 2,10 1,45 11,92 1,50 5,56 36,36
52 OykBa 7,2 7,5742794 1,15 1,40 13,83 1,45 6,37 46,79
53 Gexnu 6op 14,1 10,307167 1,02 1,18 1,60 0,91 7,03 44,64
53 Opesa 11,4 6,2554638 1,84 1,47 <04 1,56 4,73 43,44
58 OykBa 11,8 8,7457296 1,73 1,60 9,39 1,22 7,92 34,17
58 jaBop 118,3 13,619753 1,33 1,30 17,01 1,38 7,48 39,96
96 IMATOMH KECTEH 60,1 5,1568227 0,89 1,03 <04 1,48 6,09 44,78
96 OykBa 14,1 11,517548 1,04 1,68 6,09 1,34 8,08 41,51
97 ep 29,1 3,6789298 2,10 1,19 191 0,51 3,92 44,63
97 clajyH 50,6 8,5318387 2,09 1,59 9,35 1,52 7,70 44,47
98 KHUTHaK 37,1 10,446076 0,61 1,79 8,42 1,06 5,30 38,70
98 ep 17 6,1200378 1,98 1,76 2,92 1,02 4,29 43,49
99 OykBa 16,1 14,893617 1,48 1,83 6,55 1,45 6,13 37,74
100 cnajyH 50,9 7,8344828 1,20 1,04 7,12 1,12 7,09 34,94
100 ep 17,2 5,8412987 1,00 1,04 7,10 1,02 4,09 46,82
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Tadesa 6.2 Crame McxpaHe IIyMCKOT JpBeha — MUKPO- U TOKCUYHH €IEMEHTH
Table 6.2. The state of forest tree nutrition — micro- and toxic elements

Bur Bpera Al As B Ba Cd Co Cr Cu Fe Hg Mn Mo Na Ni Pb Se Sr Zn

ISP /Species Hg/g ng/g Hg/g Hg/g ng/g Hg/g Hg/g Hg/g Hg/g nglg Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g
50 OyKBa 15,29 <04 | 26,06 4,26 <04 <04 <04 5,27 <04 <04 |1097,53| <04 <04 0,87 <04 <04 <04 | 3453
51 OykBa 25952 | <04 | 27,09 | 4572 | <04 <04 <04 6,62 | 106,12 | <04 |1303,38| <04 <04 1,16 <04 <04 63,39 | 40,42
52 OyKBa 300,67 | <0,4 | 3422 | 53,00 | <04 <04 <04 6,74 77,63 <04 |1362,12| <04 <04 1,82 0,53 <04 74,38 | 40,50
53 6enu O6op 111,06 | <04 | 49,85 | 33,72 | <04 <04 <04 3,58 52,64 <04 |107959| <04 <04 1,86 <04 <04 | 3044 | 2848
53 Opesa 206,50 | <0,4 | 51,31 5,05 <04 <04 <04 6,13 45,45 <04 |1400,30| <04 <04 0,75 <04 <04 3,07 50,86
58 OyxBa 249,67 | <04 | 3821 | 5042 | <04 <04 <04 8,54 | 113,14 | <0,4 |1580,83| <04 <04 1,64 <04 <04 26,04 | 32,48
58 jaBop 119,21 | <04 | 57,86 | 36,00 | <04 <04 <04 5,25 75,40 <04 |1097,30| <0,4 <04 0,61 <04 <04 | 3256 | 29,30
96 MUTOMH KECTEH <04 <04 | 87,23 <04 <04 <04 <04 0,60 27,14 <04 | 816,23 | <04 <04 <04 0,81 <04 <04 22,04
96 OykBa <04 <04 | 31,40 <04 <04 <04 <04 6,50 92,41 <04 | 81550 | <04 <04 <04 0,78 <04 <04 22,17
97 nep 17,70 <04 | 6553 | 1123 | <04 <04 <04 1,42 71,37 <04 | 742,74 | <04 <04 <04 <04 <04 <04 24,88
97 claJyH 314,00 | <04 | 52,08 | 76,63 | <04 <04 <04 7,57 88,17 <04 |1371,04| <04 <04 1,07 <04 <04 21,02 | 36,23
98 KUTH-aK 93,51 <04 | 50,68 | 42,20 | <04 <04 <04 454 | 120,78 | <0,4 |130524| <04 <04 0,65 <04 <04 | 3761 | 74,70
98 nep 87,42 <04 | 3540 | 43,06 | <04 <04 <04 4,20 82,41 <04 |1274,76| <04 <04 0,53 <04 <04 | 3582 | 24,19
99 OykBa 35,40 <04 | 40,02 | 2257 | <04 <04 <04 5,81 86,49 <04 |68192| <04 <04 1,45 <04 <04 1490 | 34,89
100 ClagyH <04 <04 | 79,06 0,51 <04 <04 <04 3,62 78,40 <04 | 81937 | <04 <04 0,70 0,76 <04 <04 2,94
100 uep <04 <04 15,42 0,58 <04 <04 <04 3,53 90,40 <04 | 81661 | <04 <04 <04 0,69 <04 <04 18,50
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7.3IPABCTBEHO CTAIBE CTABAJIA
N Y3POUHHMIIA OHITEREIHA HA
BUT HUBO 1Y 2022. TOANHHA

7. TREE HEALTH CONDITION AND
CAUSES OF DAMAGE ON LEVEL |
SAMPLE PLOTS IN 2022

be3 uxakBor Hag3zopa (KOHTpOJE U MOHUT-
OpHHTa) T€ CTAJTHOT YBHJA Y CTale IIYMCKUX Kao
BEOMa OCETJBMBHX EKOCHCTEMa, KpPO3 PEJIATUBHO
KpaTak TepHoA JOIUI0 OM a0 TmoTpede 3a eHop-
MHHM TPOIIEHEM CKOHOMCKUX M JPYTUX Kamnaiu-
TeTa 32 KUXOBO IIOHOBHO Bpahame caMo y eJeM-
€HTapHO U AEIMKATHO CTAOMIIHO CTambe.

VYnpaBo aerpagupaHy U eBaCTUPAHH IIIyM-
CKU KOMIUIEKCH YCIe]| IeIOBaba HeTaTUBHUX YT-
WIaja Ipe cBera MHOTOOPOjJHUX MONyTaHaTa ailn
M a0MOTHYKMX YWHHUIANA M y3 HBHX, CHHXPOHO,
Hamaja oJ CTpaHe OMOTUYKUX Y3POUYHUKA, OHU OU
Op30 W JIaKO JOIIIM y OMAacHOCT Kao H3Y3€THO
BpelaH a HEONXOaH 3a CTame OJPKHUBOI Pa3Boja
HENIOKYITHOT IIYMCKOT (OHAa Kao IPYIITBEHO-
E€KOHOMCKOT M Ba)KHH]€ MPUPOJTHOT pecypca jenHe
3eMJbe. YTPOKEHOCT KUBOTHE CPEAMHE ITUPEKTHO
je TIOBEe3aHO ca CTamkeM IyMa Kao MOMEHYTOT
pecypca a meroa oOHoBa Moryha je Kpo3 pasiu-
YUTE BpPCTE EKOJIOIIKE pEMEeNejullajy, TIOIIyM-
JbaBame, PEBUTAIM3ALM]Y W JAp., ITO OW OmeT
3aXTEeBAJIO 3Ha4ajHa EKOHOMCKA yJlarama.

VY 3amtuTtH 1Iyma, 300r cBera HaBeICHOT,
Mepe MPEBEHTHBHE MEpE - CTPYUYHE Mepe Mperox-
paHe Kao W penpecrBHE MEPe OTKIambarmba IITET-
HUX (akTopa Mo IIyMy, Kao MPEro3HATHX MpoO0-
JjeMa, CIPOBOAE CE Kpo3 IIOCIOBAHmE Ia3/0Bamba
nurymMaMa, U HOoJpa3yMeBajy ce y Mpakcu oJl Kajaa
OIyMapcTBO TMOCTOjH Kao TPUBpEIHA TpaHa.
Baxkan npeaycioB 3a onepaTuBHH YCIEX OBOra je
no0po pasBujeHa u GpyHKIHOHAIHA M3BemTajHo —
JIMjarHO3HO TIPOTHO3HA CIIy)k0a Ha HHUBOY IIyM-
ckux razauHctaBa CpoOuje. Taga je cBaka moTeH-
[[MjalHa OMAacHOCT OnaroBpeMeHo mnpuMehena ca
UJbEM JIa CE€ HampaBW IUIAH y Hajuyemhe wHTeT-
paTHOM TIPUCTYIY O00pOe M CTaBJbambe IMOJ KOHT-
poiy mTeTHOr aKkTopa KOj! je IMperno3Har.

C npyre crpaHe, jaenuWkartaH W mocebaH
HA4YWH J]a Ce CTambe NIYMCKOT (OH/a IPXKH Y HEOIl-
X0/I0] KOHIWIMJU W Oyae 3amoBoJbaBajyher
3/IpaBCTBEHOI CTama, a CTabia BUTAIHA U 0e3
ryoutraka Kpo3 NpPEAyBUI OJ IOTCHIIMjaTHUX
OMacHOCTH MO HCTE, jecTe YyNpaBo OWOMOHU-
Topusr. Ha crnenuduuan HaumH 00jalimbeH Kpo3
MeTozosIorHjy nponncany manyanom ICP Forest
MPOjeKTa KOjU HA UCTH HAYMH (QYHKIHOHHIIE Ha
noApyyjy uuraBe EBpome u mmpe, ca cTanHuM
OpojeM OIJIeAHMX TOBpPIIMHA M EKCIEPUMEHT-
AHUX WHAWBUAya — OMJbaKa, BUTAIHOCT cTabala
npaTH ce AEIMKATHUM Hay4YHO—HMCTPAKUBAYKUM
METo0M, onpxkaBa ce mnpahemem wmpexe BUT
(OnomauKaNMjcKUX Tayaka) y 4nTaBoj PermyOmuim
CpOuju.

Without any supervision (investigations and
monitoring) and constant insight into the state of
sensitive forest ecosystems, we would soon face the
need to spend enormous sums of money and other
resources to restore their essential yet delicate
balance.

Adverse effects of a range of harmful
pollutants combined with synchronous attacks of
abiotic and biotic agents would quickly and easily
endanger degraded and devastated forest complexes.
These complexes are of utmost importance for the
sustainable development of the entire forest growing
stock as they are vital socio-economic and more
importantly natural resources of any country.
Deteriorated forest resources directly lead to
environmental degradation, and their restoration can
be achieved through various types of ecological
remediation, afforestation, revitalisation, etc., which
again require significant economic investments.

Due to all the above, forest protection,
including both measures of expert prevention and
suppression to eliminate harmful forest agents and
address identified problems, has been implemented
through forest management since the beginning of
forestry as an economic branch. An important
prerequisite for operational success is a well-
developed and functional Reporting-diagnostic
forecasting service at the level of forest estates of
Serbia. Thus, every potential danger can be timely
detected and applying the most frequently used
integral approach to plan how to fight and control
the recognised harmful factors.

On the other hand, Biomonitoring presents an
elaborate and exquisite method of maintaining the
optimum condition of the forest growing stock and
preserving a satisfactory forest health state and tree
vitality by minimising losses through anticipation of
potential dangers. Biomonitoring is explicitly
described in the methodology prescribed in the
Manual of the ICP Forest programme. The same
methodology is applied throughout Europe and
beyond, with a steady number of sample plots and
experimental specimens — or plants. The vitality of
trees is monitored using a delicate scientific research
method and maintained by monitoring the sample
plot network throughout the Republic of Serbia.
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HNako je doBeky MHOTrO TeXe Oa ToWMa
BPEIHOCT IMyMe y QYHKIHjH BPEMEHA, ITyMCKUM

pecypcuma ce rasmyje paad  3aJ0BOJbEHA
E€KOHOMCKHX, EKOJIOLIKHX, EKOCHUCTEMCKHUX
yclyra, HayYHO-UCTPKWUBAYKHX, JPYIITBEHO-

COIMjAIHUX, Ma W KyITYpHHX H JIyXOBHHUX
notpeba jeqHor apymTea. Ha HHBOY ap)kaBe oBO
je 3amatak w Tmorpeba 3a JENOBamkEM Y
CalalImbUIM, W 300T BpEeMEHa ONXOIIE jeTHE
LIYMCKE CacTOjuHe, Koja MOXke TpajaTd u 10 150
rofuHa (MpuUMepa pagd — JyKibaka Kao jeIHe of
HajIUIEMEHUTHjUX BPCTa JpBETa), CBOAM CE€ Ha
nobpooutr koja he Tek gohm, M JOOHETH Kao
MOTIYHO 3pefia KOHKPETHY KOPHCT Tek Oyayhum
regepanjama. OBe moTpebe omHOCE ce Ha
HPOU3BOHE H yCIyTe OJ IIyMa, Kao IITO Cy IPBO
W TPOM3BOAM OJ JpBETa, BOJA, JbYACKA U CTOYHA
XpaHa, MEUIMHCKE yCIyre, TOPUBO, peKpeanyja,
3aIlITUTA CTAaHWINTA MIWBJBMX BpPCTA, MpeaeoHa
pasHonuKocT. MHore (yHKIMje mIyma TEUKo je
YOIIIITe CKOHOMCKH HM3pa3uTH jep je IIyma OJ
HETIPOIICbMBOI 3HAuaja 3a YOBEKAa M OYYyBabe
KUBOTHE CpE/INHE.

[IpunukoMm olieHe BHTAIHOCTH cTadaja Ha
BUT HUBO-a | cBako crabmno, kao, jeqUHCTBEHU
EKCIIEPUMEHTATHU Cy0jeKT, MMO/IjeTHAKO j& BaXKHO,
a MmocMarpa ca acleKTa CTpydmaka Kao o0jekar
(uTOMETUIIHHE. Cpako cTablio uMa CBOjY
eBHJCHIMjY O TMpOMEHaMa ¥  JICJIOBAIbY
pa3NMYUTUX MPOMEHA Ha UCTO KPO3 BpeMe, a CBe
IITETEe Ha BbeMy Oenexe ce Yy (PYHKIUjU BpeMEHa
(jemmom rommmbe) (Cesljar et al. 2022a). OBo
YIHHM MPOjeKaT 030MIPHOM XOPOJIOIIKOM CTY/IH]OM
(ucTpakuBama Koja 3axTeBajy Iyre BpeMEHCKe
Heprosie 3a TIOCTaBJbAE CUCTEMA H3y4yaBarba
npeamera). Crnenehe romvHe y KOHTHHYHTETY
Ouhe nBe JeleHMje Kako Ce MPEKO JIBE XHJbajle
crabaja Ha OBaj HA4YMH NPaTd U  I[OYEB O]
mpenMera Tmpojekta Owhe wmoryhe pohu 10
3HAYajHUX U BPEJHUX Ppe3yNTara M YBHUJA Y CTAmhE
OIIITET CKyIa HAa OCHOBY M3a0paHOT y30pKa ca Io
24 crabma ca cBake bUT, ca ceux 130 BUT y
CpOwuju.

3akspyuiy he OUTH O] HEMPOICHHBOT
3Hauaja 3a Jo0Hujame CIMKE O TI00AITHOM CTamy
CacTOjUHa YHMjU y30pIU ce TpaTe, jep OBAe Cy U
Haj3HAa4YaHWje W HajOpOjHUje, KAaKO U SKOHOMCKHU
HajBaXKHUje BpCTe TajeHor apBeha y MpUBpPEIHUM
mymama rae cy uacranupane bBUT, 6uno na cy y
OPUBATHOM, WM  BIACHHUINTBY  JP)KaBHHX
npenyseha. KoHTHHYyHpaHW MOHHUTOPHHI CITY>KH
Kao OCHOBa 3a TPUIPEMY  pEJeBaHTHUX
nH(popManmja o CTamy IIYMCKHM €KOCHCTEMUMA a
Ha Koje Hac obame3yjy HammoHayiHu IIymMapcKu
nporpaM | ToTnvcane MelyHapojHe KOHBEHIIWje
y 00J1aCTH 3aIUTHTE KUBOTHE CPEIHHE.
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It is much more difficult to understand the
long-term values of forests and their benefits in a
long run, which is why forest resources are managed
so that they can provide economic, ecological, and
ecosystem services, and satisfy scientific research,
social, cultural and spiritual needs of society. At the
state level, we must act now so that future
generations enjoy the results of these activities. For
example, the rotation of a forest stand can be quite
long, as long as 150 years, as in the case of
pedunculate oak as one of the most valuable tree
species, which means that future generations can
reap the fruit of our work in the present. The same
applies not only to forest products and services, such
as wood and wood products but to water, human and
livestock food, medical services, fuel, recreation,
wildlife habitat protection, and landscape diversity.
Many forest functions are difficult to express in
monetary terms because their value is priceless for
human lives and the preservation of the
environment.

When assessing the vitality of trees on the
Level | plots, each tree, as a unique experimental
subject, is equally important and viewed from the
expert's point of view as an object of phytomedicine.
Each tree has its record of changes and their effects
over time. The damage to it is also recorded
throughout time (once a year) (Cesljar et al. 2022a).
This  methodology makes the project a
comprehensive horological study (research that
requires long periods of time to set up a study
system). This time next year, we will mark two
decades since the beginning of the project in which
more than two thousand trees have been
continuously monitored. It is a period long enough to
produce valuable results and get a deeper insight into
the state of the whole set based on a selected sample
of 24 trees from each of the 130 SPs in Serbia.

The conclusions will greatly contribute to the
assessment of the global state of the stands whose
samples are monitored because they include the
most common and economically important species
of trees grown in commercial forests where SPs are
installed, regardless of the type of ownership
(privately owned or state-owned). Continuous
monitoring provides the basis for the preparation of
relevant information on the state of forest
ecosystems, which is required by the National
Forestry Program and signed international
conventions in the field of environmental protection.



CuntezoM #  00pagoM CBHX JTOOWjCHHX
nojiaTaka O CACTaBHUM eJIEMEHTHMAa W YWHHUOIMMA
pU3MKa TIO 37APaBCTBEHO CTame IIymMa (HEKa BpCTa
IIYMCKOT' OMO-EKOJIOIIKOT IpeceKa), MOXe Ja Cce
M3pal W TIPEUIOr 33 HAjONTHMAaTHHjE Ta3lI0Barbe
UCTHM, KaKo OW Ce OBH PU3WIH CMAFGUIIH, MOXKE CE
CaYMHWTH ONTHMAJIHH pacriopen Hekux Beh
NMPUMEUBIX Mepa Yy 3amTuTd. Takohe Owmhe
oMoryheHo HajpyHKIIOHATHYje camMO HCKOpHIIh-
aBarbe LITyMa ca ONTHMH3AIIN]OM LITYMCKO-EKOJIOIIKOT

MPUCTYTIA Ta3/I0BAbY.
OBuM ce MOke 00e30eanTH:
— Exonomika CTaOMITHOCT nryma u
OroMBEP3UTETA;
— 3amTHTa W palMOHATHO  Kopumiheme

HPHPOTHHX pecypca y IIyMama,
— Kpeupame u 3amruTa >KUBOTHE CpEIUHE Y
OKBHUpY IITyMa.

Ilopen neduHmcama y3pounmka omrrehema
IrymMa, Kpo3 IMyOJNMKOBama W3BEACHUX 3aKJbydaka O
OBOj MpoOJIeMaTUI Kao peakimje McrpakuBaykor
tuma HWHctuTyTa 3a mymapctBo |y beorpany,
JPYIITBO Y IIEMMHM MOXE OYEKHBAaTH CTPY4HE H
MpEIM3HUje KOHCTaTalje O TIpeceKy HaleHor,
nperosHator u jgahe ymo3opema Ha PH3HK O
TIOMHI-AHUX TyOWTaka, W yKa3aTd Ha MOTYhHOCT
ylaH4YaBama INTeTHHX areHaca. OBO ce Tpe cBera
OJIHOCH Ha JICTIOBAaHhe¢ TOJMKO MOMHUHaHHUX KIIMMaT-
CKHX IIPOMEHA, alli U TpHCycTBa 3arahema. Jloouhe
CE CJIMKa O OHUM HajuelnuM 1 HajoracHujuM, 1 Ouhe
Moryhe natu Takohe HEKy BpCTy mpenBubarma Kao
JPYLITBEHOT OITOBOpPAa Ha TMOjaBy CyIICHa IIyMa
youeHy myreM BHMOMOHUTOPHHI'A. Jlorukxa
CBera jecre ynarame y CIpeuaBame IpoMajiama
IIyMa, ylarama y 3allTHTy UCTHX, H TO OJ] CTpaHe
peNIeBaHTHUX M HA/UIGKHMX Ca BUIIE MHCTAHIIE, CBE
ca TeKHBOM, ¥ OYEKHBAFbUMA O PEATHOCTH, HEOTIXO/-
HOCTH ¥ HEPOIICHUBO] MPABOBPEMEHO-a/IeKBATHO]
OIIePaTHBH.

buhe naknre cayMHUTH MJIaHCKE HOPMATHBE
3a OJpXame 3[paBUX IIYMCKHX EKOCHCTeMa |
OYEKHMBaHE KOOIEpaTHUBE [pKaBe Ca HayYHHM
MHCTHTYIMjaMa IOITyT Hallle, CBE Y IIMJbY MOTEHII-
WjaJIHOT cMamea yrpoxarajyhnx akropa Koju
Ha Hallle IIyMCKe eKOCUCTEME JIeITY]y.

Moxna HajOMTHUjU jecy caMHd HaydHU
WBEBH TJIe TEXKHUMO Ka JIOCTHU3amy ojnpelheHor
HUBOA HAYYHOT Ca3Hama O YTUIA]y HaraTHBHUX
¢dakTopa Ha 3IpaBCcTBEHO crame myma. OBO je
moryhe goctuhy HAyYHHM  TPUCTYIIOM Y
ONMCHUBAKY JIelloBaba IITeTHHX (akropa Ha
IIYMCKE EKOCHUCTEME, 3aTHUM KJIacu(UKAIHjOM MU
TUIOJNIOTHU3ALMjOM ~ cHMITOMa  omrehewma Yy
3aBUCHOCTH O Y3pOUYHHKa MomTyjyhn peruo-
HaJIHE TIPUPOJIHE CIEIUPHUIHOCTH KapaKTepPHUCT-
nuHe oBjie 3a Cpoujy u banmkas.

By synthesising and processing all the data
regarding the elements and factors of risk for the
health of the forest (a kind of forest bio-ecological
overview), we can propose its most optimal
management type or an optimal arrangement of
existing protection measures, all with the aim to
reduce these risks. We would thus achieve the
most functional forest utilisation and optimisation
of the forest-ecological approach to management.

This way we can ensure:
— ecological stability of forests and biodiversity,
— protection and rational use of natural resources
in forests,
— creation and protection of the environment
within forests.

Besides defining the causes of forest
damage, the conclusions drawn and published on
this issue by the Research Team of the Institute of
Forestry in Belgrade will be presented to the
general public in the form of detailed expert
findings and formal warnings about the risk of the
above-mentioned losses and the possible chaining
of harmful agents. This primarily refers to the
burning topic of climate change effects, but also
the presence of pollution. Through the description
of the most common and most dangerous ones, we
will able to give some kind of predictions about
the phenomenon of forest dying observed through
BIOMONITORING. The main purpose of it all is
to prevent forest degradation and initiate
investments in forest protection by relevant and
competent authorities at multiple levels, which
would raise awareness about the necessity to have
resources to respond timely and adequately.

It will further be easier to create planning
norms for the maintenance of healthy forest
ecosystems and expect the cooperation of the state
with scientific institutions such as ours, all with
the aim of reducing the threatening factors
affecting our forest ecosystems.

Scientific goals themselves are probably the
most important. We strive to reach a higher level
of scientific knowledge about the impact of
negative factors on the health of forests. This goal
can be achieved by applying the scientific
approach that includes the description of the
effects of harmful factors on forest ecosystems,
and the classification of damaging symptoms by
the type of causative agent while respecting the
regional natural characteristics typical of Serbia
and the Balkans.
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Kao mwp y 0BOj rpynmu HaydyHHX LHJbEBA
JOIII ce jaBJba U MOTpeda 3a 00jalTmhEeHEM TI0jaBe |
Hay4YHOT TMpeaBuhama O 3OPAaBCTBEHOM CTamby
myma y O6muckoj Oyayhaoctu. Cse he curypno
yHampeautn A caM  mocrojehm  cuctem
MOHHTOPHWHTA KOju ce Beh mpuMemnyje, 3Ha4ajHrja
ylaramka y MOHUTOPUHT, KaKO Ha HHBOY JAp)KaBe
TaK0O ¥ HAa HHUBOY KOHTHHEHTAIHOT-EBPOIICKOT
MpOjeKTa.

Ha kpajy, kao cama «kpyHa AyroroJuIlmber
pana« pe3yaTaTd MOHUTOpUHTa KopucTuhe ce Kao
CaCTaBHM  JITIOBM  3aKOHCKMX  JIOKyMeHara,
MeljyHapoJHUX KOHBEHIMja YHjH j€ b yHanpelh-
eme mnocrtojeher crama. YBohewe cuctema 3a
npaheme 3ApaBCTBEHOr CTamba M BUTATHOCTH
mryma y ckiaay ca UN/ECE u EY merononorujom
omoryhuhe mnoBehame JonpuHOCa UIyMapcKOT
CEKTOpa EKOHOMCKOM ¥ JpPYIITBEHOM pa3BoOjy
Perry6nmke Cpbuje. [Ipojekatr nma 3a isb Kpewu-
pambe u yHampeheme Kako HAalMOHAIHOT Tako U
MaH-eBPOIICKOT CHCTEMa MOHUTOPHHIA HaJ IIyM-
aMa ¥ IIyMCKUM exocuctemuma (Pakomar u cap.,
2021).

BusyenHo ocMarpame nponucano Manyai-
om ICP 3a myme (ca mocienmuM H3MeHaMa,
»JdomyHaMa‘*) Ha Teputopuju PemyOmmke CpOuje
Ha ormegauM nosbuma (BUT) HHBO-a 1
noJpa3ymMeBa W Iperno3HaBame omrehema Ha
crabsnma of O0JIECTH U IITETOYHHA MO TUIIOBUMA
U JIeNIoBUMA CTabuia rae ce MaHudecTyjy.

To cy BumspMBH cuMnToMu omutehema, Ha:
KOpeHy M KOPEHOBOM BpaTy YKOJHKO Cy, TIPH
NPOLICHN Ha JIMIy MECTa Ha TepeHy, BHIJbUBH
(BeTpom3Basie  HIp.), 3aTUM CHMIITOMH Y
NpUIAHKY CTabiia, CUMIITOMH Ha /ey, rpaHama
y OCHOBHU KpOIIe, 1e0JbMM TpaHaMa y KPOIIbH,
rpaHaMa MaJior MpevyHHKa (OBOTOAUIIHN H300j1I1)
W Ha acCHMWJIAIMOHUM opranuma. Manyan |CP 3a
IIyMe TPOIMCYyje Ja ce NpOLEeHa CTama KpyHa
npBeha 00aBJba Ha CBUM TaykamMa Ha TOAWIIEBEM
HUBOY (y mepuonay myHe Beretaiuje). Jompunoc
mpojekra je y MoryhHOCTHM TmpolieHe YyTHIaja
mTeTHUX QakTopa Ha myme, 00e30ehyje momatke
0 Y4EeCTaJOCTH, IPOCTOPHOM PACIOpEay ¥ HAUUHY
jaBbamba OHMOTHYKHX W aOWOTHYKHAX IITETHUX
¢akTopa Ha Teputopuju Cpouje.

Y yeTHHapPCKUM IlyMaMma Haj3acTyIlJbEeHH]e
BpcTe Cy IpHU u Oemu Oop, cMpua U jema. Ha
JPaBCTBEHO CTamk€ YETHMHAPCKUX myma y 2022.
TOJWHW, HajBUIIE Cy YTHIAIA KIMMAaTCKO-
METEPOOJIONIKH YCIOBH (BEIMKH OpOj TPOTICKHX
JaHa y TEepUONy jyH-jyld, M eJIeMEHTapHa
HEemoroja y BHIY cylle Koja je olenexuia
NMPeTXOoJHy TOJAWHY, a Ha YeTUHapHuMa je
MPOIEHTYAIHO HajBUIle omTehema 3a0enekeHo.
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Another goal in this group of scientific
goals refers to the need to explain and make
scientific predictions about the health of forests in
the near future. The existing monitoring system
will certainly improve the present state, together
with more significant investments in monitoring,
expected at both state and pan-European levels

Finally, as the crowning accomplishment of
many years of work, the monitoring results will be
integrated into legal documents and international
conventions aimed at improving the current
situation. The introduction of a system for
monitoring the health status and vitality of forests
following the UN/ECE and EU methodology will
increase the contribution of the forestry sector to
the economic and social development of the
Republic of Serbia. The project aims to create and
improve both the national and the pan-European
systems for monitoring forests and forest
ecosystems (Rakonjac et al., 2021).

The visual observation prescribed by the
ICP  Manual for forests (with the latest
amendments, or "supplements") carried out on the
Level | sample plots (SP) on the territory of the
Republic of Serbia includes the identification of
damage inflicted to trees by diseases and pests by
types and parts of the tree where they are
observed.

These are the visible symptoms of damage
to the root and the root collar (sometimes visible
in the field, such as wind damage), as well the
symptoms visible in the butt end, trunk, branches
at the base of the crown, thicker branches in the
crown, small-diameter branches (this year's
shoots) and assimilation organs. The ICP manual
for forests prescribes that the tree crown condition
assessment is carried out on all sample plots once
a year (in the growing season). The contribution
of the project lies in the fact that it can assess the
impact of harmful factors on forests and provide
data on the frequency, spatial distribution and
occurrence of biotic and abiotic harmful factors on
the territory of Serbia.

The most common species of coniferous
forests are Austrian and Scots pine, Norway
spruce and fir. The state of coniferous forests in
2022 was mostly influenced by climate and
weather conditions (a great number of tropical
days in June and July, and natural disasters such
as drought that marked the previous year, so
conifers had the highest percentage of damage
recorded.



Omnacan marorer Mycosphaerella  pini
Rostr. 1957; (Syn. Scirrhia pini Funk et Parker)
ce y 2022. romuHM jaBjba C€ caMO Ha
NPOLUIOTOIUIIBUM YeTHHAaMa [PHOT Gopa U TO y
cmabujem obumy. Y mpuaaHKy ctabaia, jaBiba ce
HEKOJIMKO TJbUBA TPOY3pPOKOBAda TPYIEXKH, OJ
KOjUX je Haj3acTylubeHHja Fomitopsis pinicola
(Fr) P. Karst. (O6e BUT ca 6Gopom Kao
equdukaropom y HIT Komaonwuk).

Ha dermnama Oemor Oopa npuCyTHE CYy
TJbHBE Dothistroma  pini Hulbary u
Lophodermium pinastri — y mamem obumy (BUT
53). Ha crabauma u rpaHama perucTpoBaHe Cy H
TpyaexHuie Fomitopsis pinicola (Fr.) P. Karst. u
Trichaptum sp. Murrill (BUT 74). Xepmecu
(Adelgidae) ce jaBpajy Ha TOjeIHHAYHHM
crabnuma u monmiatky (BUT 74). I'mobGamno
TJIeIaHo, 3/IPaBCTBEHO CTamke cradana Oemor 6opa
je y oBOj TonuHU 00Jbe, aH Cy Ha BEITUKOM Opojy
crabana 3a0enexxeHa jaka omrehema ol pylIcHa
W U3BJauCHka KoOja MPEACTaB/bajy OMAcHOCT Y
JomazehemM mepwomy W yia3 3a Hamag MHOTHX
IITETHUX MHCEKaTa U 00JIECTH.

Y cacrojuHamMa cMpue Ha 4YETHHaMa je
KOHCTaTOBaH omacal maroren Chrysomyxa abietis
(Wallr.) Unger (BUT 419 u 420), anmu y MambeM
obumy. On 3HAYajHUX TPYJICKHUILA,
perucTpoBaHa je BpJO ONAcHa TPYJISIKHHIA
kopena Heterobasidion annosum (Fr.) Bref. na
nojeauHaynnM crabnuma (BUT 73). Hajuemhe
MTCTOYUHE Y CMPUYCBUM LIyMaMa Cy IMOTKOpHAIU
— npBencTBeHo Ips typographus (BUT 65), koju je
KOHCTAaTOBaH je Ha JIOKAIUTETHMA TIJie TOCTOje
cyBa, u3BajbeHa ctabma cmpue (moxpyuje HIIT
Komaonuk, Tauke Ha monapydjuma onpeheHnx
peXnMa 3alITHTE).

Ha OnomHIuKanmjckuM TavykaMa ca jesioM,
Ha TpaHaMa Cy OJl IJbMBa Hajuyenrhe MpHCYTHE
Cenangium ferruginosum Fr. (syn. Cenangium
abietis (Pegs.) Duby. u Lirula nervisequa (DC ex
Fr.) Darker (Syn. Lophodermium nervisequim
(DC ex Fr.) Rehm.) na gernnama. OBe ribuBe ce
jaBipajy Ha BUT 420, amu y mamem oOumy. Of
SMUKCUJIHUX TJbUBA KOje paszapajy IpBHY Macy,
peructpoBana je Armillaria ostoyae (Romang.)
Herink. (BUT 418) Ttakohe y cmabujem obumy
(BUT 418). Ha Bure crabana jene npumeheno je
W jaKo Iypeme cMoJie, KOje MOXKe OUTH MOCIIEANIIA
nejcTBa OpojHUX (aKTOpa, a Kao KpajibH pe3yiaTaT
JI0JIa3u JI0 MOTIYHOT CYyIIeHka cTabana y mepuomy
O/l IBE JI0 TP TOJIMHE.

On numhapckux BpcTa, HAj3aCTYIIBEHHU)E
BpCTe Ha OWOMHIMKALMJCKAM Tadykama Cy
XpacToBH, KUTHAK, [IEp M CIAAyH, a 00yXBaTajy
CaCTOJUHE PA3IMYUTHX CTAPOCTH.

Dangerous pathogen Mycosphaerella pini
Rostr. 1957; (Syn. Scirrhia pini Funk et Parker)
occurred in 2022 only on previous year's Austrian
pine needles and only to a lesser extent. Several
decay-causing fungi were found in the butt end,
the most common of which was Fomitopsis
pinicola (Fr.) P. Karst. (on both SPs with pine as
an edifying species in NP Kopaonik).

Dothistroma pini Hulbary and
Lophodermium pinastri were recorded on Scots
pine needles — in a small number (SP 53).
Fomitopsis  pinicola (Fr) P. Karst. and
Trichaptum sp. Murrill were also registered on
trunks and branches. (SP 74). Adelgidae occurred
on individual trees and saplings (SP 74).
Generally, the health status of Scots pine trees was
more favourable in 2022, although a large number
of trees were severely damaged by felling and
extraction. The injuries made this way can present
a serious danger in the coming period since they
make trees susceptible to the attack of many
harmful insects and diseases.

The spruce stands recorded the presence of
the dangerous pathogen called Chrysomyxa abietis
(Wallr.) Unger (SP 419 and SP 420) on needles,
but only in a small number. Of the serious decay
fungi, the dangerous root decay fungus
Heterobasidion annosum (Fr.) Bref was registered
on individual trees (SP 73). The most common
pests in spruce forests are bark beetles — primarily
Ips typographus (SP 65), which was found in sites
with dead, uprooted spruce trees (NP Kopaonik,
sample plots in areas of certain protection
regimes).

The most common fungi on the sample
plots with fir trees included Cenangium
ferruginosum Fr. (Syn. Cenangium abietis (Pegs.)
Duby. and Lirula nervisequa (DC ex Fr.) Darker
(Syn. Lophodermium nervisequim (DC ex Fr.)
Rehm.). They were recorded on needles. These
fungi were found on SP 420, but only in a small
number. The wood-destroying epixylic fungus,
Armillaria ostoyae (Romang.) Herink. (SP 418),
was also registered. Its presence led to the die-
back of trees within two to three years.

The most common broadleaved species of
the sample plots— sessile oak, Turkey oak and
Hungarian oak grow in stands of different ages.
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Ha mmmhy onmpacmmx crabama uw  Ha
HNOAMJIATKY  PErHCTPOBAaHO jeé BHIIE BpcTa
NaTOTeHMX TJbMBA A  Haj3acTyIUbCHHjE  Je
nenennuna  Microsphaera alphitoides  Grif.&
Maubl (BUT 8) (ciuka 7.4).

On wHcekaTa y3podyHHMKa omTehema Ha
JUCTy XpacTa Hajuemhie ce jaBjbajy paHH
nedonmjatopu  (Geometridae) wu  caBujaum
(Torticidae). Ha BUT rme moMuHHpa KHWTE-AK U
Jy)XIaK OJf XpacToBa, KOHCTaTOBaHE  Cy
MOCJIE/INIIe, M3Y3eTHO CJIAbOTr 10 PETKO CpeIher
Harmaja, yriaBHoM wmaior mpasosiia (Operophtera
brumata L.) u Bemumkor wmpasoBua Erannis
defoliaria L.; a 3aTum u rycenuna Alsophila sp.,
(Lepidoptera: Geometridae), amm u KykaBudje
cyse (ciuka 7.15). OBe roaute 3abenexeH je ciad
Hamaj Ha OBUM TepeHHMMa, a ymepeH Ha BUT 47, u
cmabuju Ha BUT 6 wm 7, Takohe wu3 cam.
Geometridae. OBo cy omrehema Koja gaTHpajy ca
MOYETKa BEreTalMoHe CE30HE.

Ha crabnuma oBne je Takole KOHCTaTOBaH
CpelibM Hamaj XpacTOBHX caBjadya, Totricidae, a
Hajuenthe ce jaBjba 3€JNEHM XpacTOB caBHjad
(Tortix viridiana L.). Bpcre Totrticoides alternella
Hbn. Panu xpactoB casujau u Archips xylosteana
L. [llapern xpacToB caBHjady, jaBipajy ce y 2022.
Oam Beoma yecto Ha BUT, a omrehema cy
KapakTepUCTHYHO JIO TM0Ja YBUjEHH JIMCTOBH
XpacToBa, KATHaKa U JyKIbaKa.

Cy1ieme BpXoBa ¥ HOBUX MJIAJIUX M3JaHaKa
KUTHaka TPUCYTHO je H Kao MOCIIeANIA
Je7oBaka HU3a INTETOYMHA - Yy TOYETKY paHH
nedomumjatopu  (Geometridae) wu  caBujaum
(Torticidae), a 3aruM yJgaH4YaHO JIEJOBAMbE
MHHEpa, Ha IpUMep, IPeICTaBHUKA U3 (aMuimje
(Lepidoptera, Ticheridae) ca Bpcrom Ticheria
ekedlabella Bjerk. koju je Beoma uyecT y3pOUYHUK
omrehema XpacTOBUX KPOIIHH, ITUPOM 3eMJbE,
Ha BenmukoM Opojy BUT rme je koHcTaToBaH
macoBHO kao u Profenusa pigmeae (Klug, 1816)
(crvka 7.6), Kao mWTO Cy OBE TOAWHE YECTO OMIa
BUJIJBMIBA CKelleTupaHa ormrehema Ha XpacToBUMa,
on Caliroa annulipes (Klug, 1816), nucHa oca,
BUT IITI" Kpameso (cnuka 7.5).

On nedonujaTopa (rydap Kao JOMHUHAHTHN)
HajBHIIIE MITETa OOMYHO TPETPIIE IIEPOBE IIyME H
cnanyH mnojeauHauHo. OBe TOAMHE jaB/bao Ce
nojenuHavHo, y (asu jajera jaBjba ce Tj, OHA CY
Bulhena y aBrycty camo Ha BUT 39 (cimka 7.11).
Behuna nerana u Heka crapuja ctabna omrehena
cy u ox nruia (cnuka 7.3).

Malacosoma neustria L., xykaBudja cysa
T'YCeHHMIIE BHUIIMX Pa3BOjHUX CTaJHjyMa, jaBJbajie
cy ce nojeauHavyno Ha noapy4qjy LI Tormma,
BUT na nodpyvjy Kypurymnuje (cauka 7.15)
noueTkoM jiera 2022. roguHe.
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Several species of pathogenic fungi were
registered on the leaves of mature and young trees,
the most common of which was powdery mildew
Microsphaera alphitoides Grif.& Maubl (SP 8)
(Figure 7.4).

Among the insects that cause damage to oak
leaves, the most common were early defoliators
(Geometrida) and leafroller moths (Torticidae).
The SPs dominated by sessile oak and
pedunculate oak trees suffered the consequences
of slight to sometimes moderate attacks of the
winter moth (Operophtera brumata L.) and the
mottled umber Erannis defoliaria L.; followed by
the caterpillar Alsophila sp., (Lepidoptera:
Geometridae) and the Lackey moth (Figure 7.15).
This year, a slight attack was recorded in these
plots, a moderate one on SP 47, and a weak one
on SPs 6 and 7 also from fam. Geometridae. This
was the damage that dated back to the beginning
of the growing season.

These trees also registered a moderate
attack of oak leafrollers, Totricidae, the most
common of which was the green roller moth
(Tortix viridiana L.). Totrticoides alternella Hbn.
or early oak roller moth and Archips xylosteana L.
or variegated golden tortrix occurred very often on
SPs in 2022. The typical damage was half-twisted
leaves of sessile oak and pedunculate oak trees.

Die-back of new young sessile oak shoots
also resulted from the action of a series of pests -
initially of early defoliators (Geometrida) and leaf
rollers (Torticidae) followed by the chained action
of miners, for example from the family
(Lepidoptera, Ticheridae) and Ticheria
ekedlabella Bjerk. which was a widespread agent
of damage to oak crowns on a large number of
SPs over the country where it was found en masse.
Profenusa pigmeae (Klug, 1816) (Fig. 7.6) was
also registered as well as the skeletonized leaf
damage to oaks done by Caliroa annulipes (Klug,
1816), leaf wasp, SP FE Kraljevo (Fig. 7.5).

Defoliators (the gypsy moth as the
dominant one) posed the most serious threat to
Turkey o0ak and Hungarian oak forests,
respectively. This year gypsy moths occurred
individually, in the egg stage, i.e., they were seen
in August only on SP 39 (Figure 7.11). However,
birds damaged most egg-laying grounds together
with some older trees (Figure 7.3).

Malacosoma neustria or Lackey moth
caterpillars of higher developmental stages,
occurred individually in the area of FE Toplica,
SP in the KurSumlija region (Figure 7.15) in the
early summer of 2022.



Cynipidae, oce mmmapyire, HUCY Owie
TaKoO 4YeCTe Y OBOj TOJUHU M TO caMO yoOWdajeHe
Bpcre: Cynips quercusfolii L., Biorhiza pallida
(Ol), Andricus quercustozae (Bosc), Andricus
caputmedusae (Htg.). On ramama npucyTHE Cy U
myBe ramune, ram. Cecidomyiidae, amu cmabor
MHTEH3UTETa Hala/a.

U3 damunuje Cecidomidae, myBe ranmiie,
oBIe KOHKpeTHO Bpcra Dryomia circinnans
Girauld (cnuka 7.8) yecTo ce jaBjba Ha HaIUYjy
aucToBa Takohe xpacroBa Ha BUT, kao u Janetia
cerris (cmuka 7.13). OBe rajge aWdye Ha OHE
NPEeTXOJHE BpPCTE, CaMO IUTO Cy IOKPUBEHE
GuHUM UTauMiiaMa, aid UM je  IITETHOCT
moJjeHaka  jep — W3a3WBajy  (U3HOIIOIIKO
cnalJpeme TUCTOBAa M MIlafie OMJbKE 3a0CTajy Y
nopacty ycie[ onuTe 1eOopMUCaHOCTH.

Ha raukama ca JOMHHAaHTHOM BpPCTOM,
Oarpemowm, jaBiba ce U3 oBe (hammiHje OarpemMoBa
myBa ramuia Obolodiplosis robiniae Hald.
WuTpoaykoBaHa je BpcTa Koja ce MacoOBHO jaBJba,
a omrehema ox ®We Cy dYecta M MacOBHO
eBugeHtupana y 2022. rogunu Ha BUT 429.
WuaTponykoBaHa XpacToBa MpeKacTa CTEHHIA
npucyTHa je Ha pocta BUT ca xpacTtom, amum jom
yBeK y Om3uHu caobpahajuuiia (ciuka 7.7).

Altica quercetorum Foudr. uect je Ha
BpIHUM u300juMMa XpacToBux crabana, ca
KapaKTepUCTHYHO  Je(POPMHUCAHNM H  CHUTHO
(dbopMHpaHUM JIMCTOBUMA KOjU C€ Cylle, WIN CY
ACIIMMHAYHO WM TIOTIIYHO CKCJICTHUPAHU. BI/IZIHC
pynu4acTe W3rPH3MHE HA JIMCTOBHMA €BUICHTHE
Cy Kao TOCIeIuIa JeJI0Bakha OBE INITETOYHHE Ha
JIUCHO TKHBO.

Ha pnebmuma Xxpacta MPUCYCTHO —BHIIE
turnoBa omtehema, 07 KOjUX Cy HEKa BeoMma
omacHa W 3HayajHa. bakTepujcke Tymopacrte
TBOPCBUHEC Ha ]le6HI/IMa Mory ):[OCTI/IhI/I BCJIIMKEC
pasmepe (ciuka 7.1), anu ce jaBsbajy MojeAnHaAYHO
W y HEHeroBaHWM cacTojuHama. Ha nebnmma
clajyHa TpUCYTHE Cy Kapriodope TpynexHHIA
Coriolus versicolor (Fr.) Pil. (cmuxa 7.14), Fomes
fomentarius kao 1 Mpka 1EHTpaJIHa TPYJIeXK, Koja
ce jaBsba yriaBHoM Ha Beh o3nehenum crabnuma.
[TojennHavyHo ce BUAM NMPUCYCTBO, omTehema Ha
obopenom ctabmy ox Cerambix cerdo, Bemuke
xpacroBe cTprxu0yoe (ciuka 7.9).

On aOMOTHYKMX YWHMIIANA, KOJ KHTH-aKa
NPUCYTHE Cy O3Jele O Mpasza Ha Kopu aebaia
cnabujem obumy. Mexanuuka omtehema nedana
Xpacrta perucTpoBaHa Cy Ha JIeCeTaK UCIIUTHBAHNX
crabana, a Hacraja Cy JICjCTBOM aHTPOIIOT€HOT
(akTopa, OIHOCHO TPWIMKOM oO0apama U
u3BJlauema crabna mpunrkoMm cede. OBe o3iene
NPE/ICTaBIbajy TOTEHIIMjaTHY OMACHOCT U yja3 3a
MHOT'€ IITETHE MHCEKTE, [JbUBE KOje MPOY3POKYjy
omacHe 6onectu (ciuka 7.18).

Cynipidae, gall wasps, were not so common
in 2022, only the most common species: Cynips
quercusfolii L., Biorhiza pallida (Ol.), Andricus
quercustozae (Bosc), and Andricus caputmedusae
(Htg.). Cecidomyiidae species occurred only in a
weak attack of gall midges.

Family Cecidomidae, or gall midges, here
represented by Dryomia circinnans Girauld
(Figure 7.8), often appeared on the backside of
oak leaves on the sample plots as well as Janetia
cerris (Figure 7.13). These galls resemble those of
the previous species, except that they are covered
with fine hairs. However, they are equally harmful
because they cause physiological weakening of
the leaves so that young plants lag in growth due
to general deformity.

The locust gall midge or Obolodiplosis
robiniae Hald. from the same family was recorded
on the sample plots with locust as the dominant
species. It is an introduced species that occurred
en masse and the damage caused by this species
was frequently and extensively recorded in 2022
on SP 429. The introduced oak lace bug was
present on many oak SPs, but only in roadside
areas (Figure 7.7).

Altica quercetorum Foudr. was commonly
found on the apical shoots of oak trees, with
characteristically deformed and small wilting
leaves that were partially or completely
skeletonized. The activity of this pest left visible
leaf bites on the leaf tissue.

Oak trees recorded several types of trunk
damage, some of which were quite serious and
detrimental. Bacterial tumor-like growths on the
trunks can reach large proportions. However, they
occurred only individually in untended stands.
There were conks of decay fungi of Coriolus
versicolor (Fr.) Pil. (Figure 7.14), Fomes
fomentarius and the brown heart rot which mainly
attacked damaged Hungarian oak trees. The
damage caused by Cerambix cerdo, commonly
known as the great capricorn beetle, could also be
seen on individual fallen trees (Figure 7.9).

Abiotic factors included slight frost damage
present on the bark of tree trunks. Mechanical
damage to oak trunks was registered on a dozen
examined trees. The damage was caused by
human activity, i.e., felling and skidding. These
lesions posed threats as they provided entrance to
many harmful insects and fungi that cause serious
diseases (Figure 7.18).
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Cymeme BpxoBa cTabajma KHTHaKa je
Takohe  TPUCYTHO, ¥  TOped  IOMEHYTHX
Mocjeaulla je AeNoBamka HHU3a MTETHUX (akTopa,
a MOXe Jla JaTupa U3 aKyMyJUpaHUX IITeTa W3
NPETXOAHUX TOAMHA M CBAaKe TOIMHE CTambe Ce
moropmasa. Acrobis tumidella Zin. (Lepidoptera,
Pyralidae), mnameHumm — mpaBe H3rpU3MHE Ha
JUCTOBMMA W TAYYWHACTO CJICIUBY]y BHINE
JTUCTOBa Ha BpxoBMMa m30ojaka. OBa omrehema
cy takohe nerekroBana Ha BUT, mpetexHo ca
KUTHakoM y 2022. ron.

Synantedon conopiformis Esper. (Lepid-
optera, Aegeridae=Sesiidae) crtBapa kamycupaHe
Habope MOMmyT TyKa WM TyMOpa, Y MpHIaHIAMa
crabana, TIOTOTOBO KHTHAaKOBUX crabama, ¥y
M3/ITaHAYKIM CacTOjuHaMa, KOje Cy KOHCTaTOBaHE
kao omrehema Ha BUT ca oBoMm xpacTtoBoM
BpcToM kao gomuHantHOM (LUI" Jleckosar, BUT
[lem). JaBipane cy ce pelhe u ripuBe — Kapriodope,
kao Fistulina hepatica, Schaeff. (ciuka 7.10).

On octanux OMOTHYKUX Y3pOUHHKA IITE-Ta,
Ha TMOjeIMHAYHUM TpaHaMa XpacTa je perucT-
POBaHO MPHCYCTBO Mapa3HTHHUX IBETHUIIA — Oeie
(Viscum album L.) u xyre mmene (Loranthus
europaeus Jacq.) koje wu3a3uBajy (HU3HOIOLIKO
crma0Jperhe crabana W JOBOAE WX Y TPEANCIIO3-
W]y 3a HamajJ oOMacHWX paszapada JpBeTa U
wrerounna (BUT 26, 27, 60) (cnuka 7.17).

Ha nmebmmma xpacra mocToju W TMPUCYCTHO
BUIIIe TUTIOBA omTehema, 0] KOjHX Cy HeKa BeoMa
ollacHa W 3HayajHa HIpP. OAKTEPUjCKE TyMOPaCTe
TBOpPEBHHE Ha JeOIMMa MOTy AOCTHhH BelnKe
pasMepe, aim ce jaBJbajy IOjeMHAYHO U Y
HEHETOBaHUM CaCTOjHHAMA.

On aOMOTHYKHMX YWHMIIAIA, KOJI ClIalyHa CY
o3Jefie OJl Mpa3a Ha Kopu Jebaiia NpHCYTHE Y
cnabujeM oduMmy, a0k cy omTtehema numrha jako
n3paxkeHa (y3pok je rpan). Mexanuuka omrehema
nebana XpacTa perncTpoBaHa Cy Ha crabimma y
2022. roauHM, a HacTalla Cy JI€jCTBOM
aHTpororeHor (akropa, OJHOCHO NPUIUKOM
obapama W H3BIaYema crablia NPHIMKOM Cede.
OBe oziene  TpenCcTaBbajy — MOTCHIHjAIHY
OMAacHOCT M yja3 3a MHOTe IITeTHE HWHCEKTE,
IJBMBE KOje MPOYy3pOKYjy omacHe OoiecTd, Kao u
pasapaye JApBHE Mace.

Ocrane numhapcke BpcTe Ha KoOjUMa Cy
eBuleHTHpaHa omrehema ox  OolectH U
LITETOYHMHA Cy Tpad, KIIeH, TOPCKH jaBOP, MOJBCKH
jaceH, Opesa u quBJbe Bohkapwuiie. lllmancka Oy0Oa
(Lytta vesicatoria L.) wu jacemoB cypmair
(Stereonychus fraxini Deg.) jaBipajy ce Ha
MOJHCKOM jaceHy, OMouHuKaIujcka Tauka 11.

Ha rpanama u nebmy crabana 6pese (Betula
pendula Erhr.) xoja je momuuantHa Bpcra Ha BUT
20 u 91, nojaBipyje ce Tpynexnuia Piptoporus
betulinus Karst.
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The die-back of sessile oak trees was also
present and, among other causes, it could have
resulted from the activity of several harmful
factors, or it could have originated from the
damage accumulated in previous years, as the
condition had been deteriorating with years.
Acrobis tumidella Zin. (Lepidoptera, Pyralidae),
known as the snout moth, bites the leaves and then
pastes several leaves together on the top of the
shoots. This damage was mainly detected on the
sessile oak SPs in 2022.

Synantedon conopiformis Esper.
(Lepidoptera, Aegeridaec=Sesiidae) makes scars
that look like gnarls or tumors in the butt end of
trees. They were mainly found in sessile oak trees
in the coppice stands of the sessile oak-dominated
sample plots (FE Leskovac, SP Dzep). There were
also some fungi, i.e. fruiting bodies of Fistulina
hepatica, Schaeff. (Figure 7.10).

Among other biotic damaging agents,
branches of some oak trees had parasitic flowering
plants — white mistletoe (Viscum album L.) and
yellow mistletoe (Loranthus europaeus Jacq.)
which caused physiological weakening of the trees
and made them susceptible to the attack of serious
wood destructors and pests (SPs 26, 27, 60)
(Figure 7.17)

Several types of damage were recorded on
the oak trunks, some of which were very
important and dangerous. For instance, bacterial
tumor-like growths, which can reach large
proportions, occurred only individually in
untended stands.

Abiotic factors in Hungarian oak trees
included minor frost shakes on the bark of tree
trunks and serious ones on the leaves (caused by
hail). Mechanical damage to the oak trunks was
recorded this year and was caused by human
activities, i.e., tree felling and skidding. These
lesions present a potential danger because they
provide entrance to a large number of harmful
insects or fungi that cause dangerous diseases and
reduce wood volume.

Other broadleaved species with damage
caused by pests and diseases were hornbeam, field
maple, sycamore maple, narrow-leafed ash, birch
and wild fruit trees. Spanish fly (Lytta vesicatoria
L.) and ash weevil (Stereonychus fraxini Deg.)
were found on ash trees on SP 11.

The wood-rotting fungus Piptoporus
betulinus Karst. occurred on the branches and
trunks of birch trees (Betula pendula Erhr.),
dominant on SP 20 and SP 91.



Ocum XPaCcTOBUX, BEITUKH 0poj
OMOWHIMKAITM|CKAX Tadaka Hajaze ce y OyKOBUM
mymama. OTBapameM CKJIOMNa, LITO CE YeCTO
Joraha  HepalMOHAJHMM  Ta3foBambeM Y
OpUBATHUM IIyMama, JI0JIa3d 10 OKEeroTHHA
ymaime Kope, Koja je OHAa CKIOHa THITHYHOM
JaHIly KOMOWHOBama ITETHUX areHaca Ha OYKBU
(dbuznonomke mTeTOYNHEe, OYKBHHOT INTHTAIIA
3aTHM, eNHKCWIHHX TJbMBa a KacHHje |
KITII0(parHuX MHCEKaTa M Ha Kpajy TPYJICKHUIIA).
Omnonomkn ocnabena u  OonmecHa  crabna
OJUTMYHA Cy METa 3a HamlaJ] pa3sHuX NPHUMapHUX U
CEKYHIAapHHUX LITETHHUX HMHCEKATCKUX BPCTa, IITO
Yy KpajibeM ClIy4ajy JOBOAM JIO TO0jaBe CYIICHA,
KaKo TM0jeTUHAYHUX, TAKO U TPpyIia cradana.

Omrehema ol WHCEKaTa PETHCTpPOBaHA Ha
numhy OykBe, YrJIaBHOM Cy O/ MHUHEpa W rajaiia.

Mikiola fagi (Htg.), 6ykBuHa MyBa raiwuiia,
cTBapa rane Ha iumihy OykBe, KOjU C€ 3aTuM
neopMUIly M CMamkeHAa MM j€ acCHMHIIAIMOHA
criocoOHocT. OBe romuHe 3a0esexeHa cy cradia
ca IIMCTOBMMa KoOja Cy €HOPMHOM Opojy
NpEeKpHBEHA TajaMa O]l OBE Trajuile, U TO Ha
BenukoM 6pojy BUT, nmocebHo y jyxHoj CpOuju,
IOT" Jleckonar, anu u 'y II" UBamuna. JaBipajy ce
u Hartigola annulipes Hartig u 3ajeano ca
muHepoM OykBe Phyllonorycter messaniella Zell.
bykBun MOJBAI] MUHEp (Lepidoptera.
Gracillaridae), decte cy ¢usnosomke mreTo4YnHe
OYKBUHHMX OTJeqHHX cTaballa, IITO Cy IMoKa3zaia
ocMaTpama Ha BUT y uctum noapydjuma CpOuje
y 2022. rogunu, 3a BUT: 78, 76, 77.

Rhynchaenus fagi L.(Syn. Orchestes fagi
L.), OykBHH cypJiail MHHEp MPUYHEbaBa MITETE HA
onpacnuM crabimMa OykBe, Takohe, cMmamyje
ACHMIJIAMOHY MOBPUIMHY JIMCTAa U (DPU3HOJIONIKH
cnabu wHamagHyta crabma. Ha BUT 87
KOHCTaTOBaHa cy 3HauyajHa omTehema o1 OyKBUHE
mucHe Bamm Phyllaphis fagi L. (ciuka 7.16), y
BpEMe pojeHa OBOT HHCEKTA.

Ha xopu cy perucrpoBaHe pak — pane, a y
NpUIAHKYy cTadana MPUCYTHO j€ BHIIE BpCTa
TJbMBA MPOY3POKOBaYa TPYIIEKH, alll y ClIabujeM
o0umy.

On omrehema aOMOTHYKOT TOpEKiIa Cy,
4eCTO Cy NPUCYTHE TyKe HelapasuTHOT TOpPEeKIIa,
KOje ce jaBbajy Ha Kopu jebaia OykBe, a
BeJIMYMHE Cy OJ Tap MHIIUMerapa 10 3 C¢m y
NPEYHHKY W Ha TNOjeIMHaYHUM CcTadjauMa ce
jaBbajy y BeaukoM Opojy. Om MeXaHHYKUX
dakTopa Koju Cy Yy3pokoBanmu omrehiema Ha
mimaguM crabiauma Oykee y 2022. roawuHwy,
noTpeOHO je HAlOMEHYTH Ja je HajBHUIle 03jena
MPOY3pPOKOBAO0 TPaJ.

Besides oak, a large number of sample plots
are located in beech forests. Canopy opening,
which is a common consequence of the irrational
management of privately owned forests, often
causes bark scorches which initiate a chain of
harmful agent activities in beech trees (starting
with physiological pests, such as beech scales,
followed by epixylous fungi and xylophagous
insects and ending with wood-rotting fungi).
Physiologically weakened and diseased trees are
susceptible to the attack of a variety of primary
and secondary detrimental insects, which can
eventually lead to the death of both individual
trees and groups of trees.

The damage recorded on beech leaves was
mostly done by beech gall midges and beech leaf
miners.

Mikiola fagi (Htg.), known as the beech gall
midge, feeds on the leaves of beech trees, deforms
them and reduces their assimilation capacity
(Figure 12). This year, the leaves of some trees
were covered with an enormous number of galls
produced by this midge. They occurred on a great
number of sample plots, especially in southern
Serbia, FE Leskovac, but also in the FE Ivanjica.
Hartigola annulipes Hartig appeared together with
the beech leaf miner Phyllonorycter messaniella
Zell.  Beech mining moths (Lepidoptera.
Gracillaridae) were a common physiological pest
on beech sample trees, which was confirmed by
the observations which were carried out in the
same localities in Serbia (SP 78, 76, 77).

Rhynchaenus fagi L. (Syn. Orchestes fagi
L.), known as beech leaf-mining weevil causes
damage to adult beech trees, reduces the
assimilation leaf area and physiologically weakens
the attacked trees. SP 87 recorded significant
damage done by the beech aphid Phyllaphis fagi
L. (Figure 13), at the time of insect swarms.

Cankers were recorded on the bark and
several species of wood-rotting fungi in the butt
end of trunks, but they were minor in extent.

The damage caused by abiotic agents
occurred in the form of non-parasitic gnarls. They
were found on the bark of beech trunks and grew
from several millimeters to 3 cm in diameter. In
some trees, they were quite numerous. The
greatest mechanical damage caused to young
beech trees in 2022 was inflicted by hail.
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Ha nexxaBuHM je perucTpoBaH BEJUKU Opoj
kaprodopa rieuBa Fomes fomentarius (L.: Fr.),
(Syn. Ungulina fomentaria/Linn./Pat) (ciuka
7.12), a Takohe mpucyrHa je u Nectria sp. VY
OKOJIMHM Ta4yaka ca OYKBOM HMMa JIOCTa TPYIIHX
crabana HamaJHYTUX TPYJICKHHIIOM |rametes
versicolor (Fr.) Pil. (Syn. Coriolus versicolor L.
Et Fr.) Quel.) (ciuka 7.14).

32 cama je OykBa Kao  Hama
HajpaclpocTpameHuja BpcTa JApBeTa  J00por
KOHJULMOHOT  CTama, ald Cy  HaBeACHH

y3pOUHMIM IITeTa JOBENM TOora Ja je Ha
MOje/IMHAM  JIOKAJUTETUMa yrpOXKCHAa M HMa
NPEeIUCIO3ULMjy 32 Jajbe INUPEHE ONAaCHHUX
OosiecT ¥ mTeTounHa. 300r Tora cy motpebe 3a
yectuM  npahiemeM cTakba W NIPABUIHUM
crpoBohemeM ~ IIYMCKO  Y3rOjJHHX  Mepa

HEOIIXO/IHE, KaKo O ce IUTeTe CBeJie Ha HajMamby
Moryhy mepy.
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Canka 7.1. Fya - 6akrepujckor nopekia, BUT 36
Figure 7.1. Gnarl — of bacterial origin, SP 36

A large number of conks of Fomes
fomentarius (L.:Fr), (Syn. Ungulina
fomentaria/Linn./Pat) (Figure 7.12) were present
in the branch litter. They were accompanied by
Nectria sp fungi. There were numerous decayed
trees infested by the wood-rotting fungus
Trametes versicolor (Fr.) Pil. (Syn. Coriolus
versicolor L. Et Fr.) Quel.) (Figure 7.14) nearby
beech sample plots.

As the most common tree species in our
country, beech is still in a good condition.
However, the recorded damaging agents have
endangered it at some localities, so it is now prone
to the further spread of dangerous diseases and
pests. Therefore, if we want to minimise the
damage, condition monitoring must be carried out
as frequently as possible and silviculture measures
must be properly implemented.

Cauxka 7.2. Neuroterus quercus baccarum L., BUT 9
Figure 7.2. Neuroterus quercus baccarum L., SP 39
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Cauka 7.4. Microsphaera alphitoides Grif.& Maubl, BUT 8
Figure 7.4. Microsphaera alphitoides Grif.& Maubl, SP 8
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Cauka 7.3. Omrreherse ox nruna, Picidae (metmutin, xyHe)
Figure 7.3. Bird damage, fam. Picidae (woodpeckers)
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Cauka 7.5. Caliroa annulipes (Iug, 1816), JIucua oca,

BUT III" Kpameso mwyme, JlozHuna
Figure 7.5. Caliroa annulipes (Klug, 1816), Leaf wasp, SP Figure 7.6. Profenusa pigmeae (Klug, 1816), SP, privately-
FE Kraljevo owned forest, Loznica
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Canka 7.7. XpacToBa MpexacTa CTEHHIA, WHBAa3UBHA Camuka 7.8. Uecta u3 pammnuje Cecidomidae: Dryomia
BpCTa y XpacTOBUM IIyMama circinnans Girauld, BUT 34
Figure 7.7. Oak lace bugs, invasive species of oak forests Figure 7.8. Dryomia circinnans Girauld, a common

Cecidomidae pest, SP 34

Cuuka 7.9. Omrrehiemsa Ha o6opeHoM ctaby ox Cerambix Canka 7.10. Kapniogopa Fistulina hepatica Schaeff. V
cerdo, Benuke XpacToBe cTpmxnOyde u jez[Ha HEHA JIapBa MPHUJIaHKY XpacTa, ITOCIEANIIA KAIITHE jeceHH M IIOTOJHUX
Figure 7.9. Damage to a fallen tree by Cerambix cerdo, the yCJIOBa 3a Pa3BOj TJbHUBA

great capricorn beetle and its larva Figure 7.10. Fistulina hepatica Schaeff. conk in the butt end of

an oak tree, resulting from a rainy autumn and conditions
favourable for the development of fungi
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Cimka 7.11. T'y6ap — jajua serna, BUT 39 Cauxka 7.12. Fomes fomentarius (L.: Fr.)
Figure 7.11. Gypsy moth egg mass, SP 39 (Syn. Ungulina fomentaria/Linn./Pat), BUT 90
Figure 7.12. Fomes fomentarius (L.: Fr.) (syn. Ungulina
fomentaria/Linn./Pat), SP 90
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Cauxa 7.13. Janetia cerris (Klug, 1816), Cecidomyiidae, Cuauxka 7.14. Coriolus versicolor (Fr.) Pil.,
Diptera, BUT 37 BUT 413
Figure 7.13 Janetia cerris (Klug, 1816), Cecidomyiidae, Figure 7.14. Coriolus versicolor (Fr.) Pil., SP 413

Diptera, SP 37
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Ciuka 7.15. Malacosoma neustria L., xykaBudja cy3a Camka 7.16. Omrehersa on OyksuHe juche Baiu Phyllaphis

rycenuua, L' Tonnnna, BUT na noapy4jy Kypurymiuje fagi L., BUT 87
Figure 7.15. Malacosoma neustria L., Lackey moth Figure 7.16. Damage caused by the woolly beech aphid
caterpillar, FE Toplica, SP in the Kur§umlija region Phyllaphis fagi L., SP 87
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Cuamka 7.17. Xyrta umena (Loranthus europaeus Jacqg.), Canka 7.18. JlejcTBo abuotuyor areHca — xere u Andricus sp.
1M3a3uBajy (pH3HONIOIKO ciabibemhe cTadana u CyXOBPXOCT rana, jyH u jya 2022. ronuHe
Figure 7.17. Yellow mistletoe (Loranthus europaeus Jacq.), Figure 7.18. Effect of abiotic agent — heat and Andricus sp.
causes physiological weakening and die-back of trees gall, June and July 2022

Tabena 7.1. Y3poununu omrehiema npemMa y3podHUIIMA KOjH Cy ACTePMUHUCAHH
npu TepeHckoM obminacky BUT Ha ctabnuma U KpoImbH MapkupaHor apeeha
Table 7.1. Damaging agents on the trunks and crowns of marked trees determined in the field

ITeTe
Damage
s | e | OO | O | 0L oo | sy
Insects Fungi Abiotic agents Human Forest fire Local pollution

BAz}lC:rfe]é?:sT;)% 131 5.0 15 0.4 00 00 02 20,2
Broatleaes o 137 32 04 08 00 0,0 02 | 181
Contfers o 4T 110 00 00 00 00 00 | 157
gifcyﬁﬁ/z % 73 40 00 13 00 00 02 12,9
il?ﬁﬁga? % 4.3 26 0.0 00 0,0 0,0 0,0 6.8
%‘;‘Jﬁfe‘%’ak % 21,4 25 02 0,0 0,0 0,0 02 24,3
BH"LEZ??EQ Zlak % 12.9 11 05 00 0,0 0,0 00 14,6
ﬁis’é‘ﬁ?;aa“k 0//0 319 6.9 31 00 0,0 0,0 06 425
i‘i’rj;fy % 00 00 00 00 00 00 00 00
l%lz:vh\q/g;}gp%ce % 28 48 00 0,0 0,0 0,0 0,0 76
o b ?,?ﬁe%’/o 00 433 0,0 0,0 00 00 00 | 433
g‘éft:”;‘ini"&% 21,4 18 0,0 0,0 0,0 0,0 0,0 23,2

171



172



8. KNIMMATCKE KAPAKTEPUCTHUKE
3A 2022. TOAUHY HA TEPUTOPUIN

8. CLIMATE
IN THE REPUBLIC OF SERBIA

PENNIYBJIMKE CPBUJE IN 2022
Amnanuza CE30HCKHUX KJIIMMaTCKUX Seasonal climate characteristics of the
KapakTepucTMKa Ha Teputopuju Pemy6bnukxe  territory of Serbia were obtained from the

Cpbuje 3a 2022. u3BpIieHa je Ha OCHOBY KJIMMAT-
OJIOLIKUX TMOoJaTaka METCOPOJIOIIKUX eleMeHaTa
ca 28 TIaBHUX METEOpOJ. CTaHWIlA, KOje BPILU
PemryOnmaxu xunpomereoposomku 3aBoa Cpouje.

Ananuza KAumMamcKux KapaKmepucmuka 3a
sumy 2021/2022. zooune

3uma 2021/2022. roguHe Owna je nBaHae-
cta Hajroruja 3uma y Cpbuju ox 1951. rogune.
Oga 3uma 6mna je Ha KomaoHUKy HajBIaXXHHja O
1950. romuue. Ha Ilpnom Bpxy mnpeBazubena je
MaKCHUMajJHa JHEBHa KOJWMYMHA TNaJaBuUHA 3a
3uMy, 0K je Ha [lamuhy mpeBasulen mocanmammu
MaKCHUMYyM Tpajama cujamba CyHIa TOKOM 31Me.
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Cpenma Temmeparypa Basnyxa y CpOuju
u3Hocwna je 2,4°C, mro je 3a 1,4°C Bume of
mpoceka 3a nepuon 1991-2020. Cpeama Temmepa-
Typa BazJyxa y TOKY 3UME KpeTaja ce y WUHTep-
Baiy ox 0,8°C y Iloxeru no 4,4°C y beorpany u
Heroruny, a y mianuHckuM npeaenuma ox -0,5°C
Ha 3natubopy 10 -4,4°C Ha KomaoHuky.

Y Toky 3ume 2021/22. romune, HajBUILIA
Temneparypa wusMmepena je y JleckoBumy 19.
(hebpyapa (21,4°C), 10K je HajHWXKA TeMIIEpaTypa
n3Mepena y Cjenunu 25. janyapa (-24,8°C).

Republic Hydrometeorological Service of Serbia,
based on the climatological analysis of
meteorological elements measured at 28 major
weather stations.

Winter Climate
Summary 2021/2022

Winter 2021/2022 was the twelfth warmest
winter in Serbia since 1951. This winter was the
wettest one on Kopaonik since 1950. The
maximum daily amount of winter precipitation
was exceeded on Crni Vrh and the previous
maximum duration of winter sunshine winter in
Pali¢.

W3Bop: PenyGunuku XuIpoMETEOpOIIOIKY 3aBOJL
Cpouje, 2022

Source: Republic Hydrometeorological Service of Serbia,
2022

Cauxa 8.1. Cpenma Temreparypa Ba3ayxa y
Cp6uju Toxom 3ume 2021/2022. roaune
Picture 8.1. Mean air temperature in Serbia
in winter 2021/2022

The mean air temperature in Serbia was
2.4°C, which was 1.4°C above the average for the
period 1991-2020. The average winter air temper-
ature ranged from 0.8°C in Pozega to 4.4°C in
Belgrade and Negotin, and in mountainous areas
from -0.5°C on Zlatibor to -4.4°C on Kopaonik.

In the winter of 2021/22, the highest
temperature was measured in Leskovac on 19
February (21.4°C), while the lowest temperature
was measured in Sjenica on 25 January 25 (-
24.8°C).
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Oncrynama cpefie TeMIlepaTrype Basayxa
Ol HOpMaje, TOKOM 3UMe, y OIHOCY Ha
pedepentnu nepuona 1991-2020. roauna, 6una cy
on 1,0°C y Iloxern u Bpawy mo 2,9°C y
Herotuny, a y Bumum npenenuma on 0,3°C Ha
Komnaonwuky o 1,1°C Ha I{pHOM BpXY.

[IpeMva MeToaM TeEpLEHTHIA, CpeAma
TeMIlepaTtypa Ba3ayxa y TOKy 3WMe je y Behewm
nemy Cpbuje Omma y Kareropuju TOIJIO, a Y
Herotuny u 3ajeuapy y kaTeropuju Beoma TOILIO.

Bpoj nexgennx pgaHa, ca MaKCHMalHOM
JTHEBHOM TeMIIepaTypoM Bazayxa HixoM ox 0°C,
0Mo je Mamu 0J1 MPOCEYHOT Opoja 3a 5 no 15 nana
y Behem neny Cpbuje. Bpoj nenennx nana je 6uo
y umHTepBany ox 1 y 3ajedapy mo 7 nmaHa y
banarckom Kapnosuny wu Kparyjesmy, a y
TUIAHUHCKUM KpajeBHMMa PETUCTPOBAHO je ox 28
neneanx pgana y Cjenumm no 54 pgama Ha
Komnaonuky.

Bpoj wMpazHux pgaHa (ca MHMHHUMAJTHOM
JTHEBHOM TEMIIEpaTypoM Ba3ayxa HikoM of 0°C),
KpeTao ce y uHtepBainy of 24 y beorpany no 64
naHa 'y JlumutpoBrpany, a Ha niuaHuHaMa o1 71 Ha
3nmatubopy nmo 87 nana Ha Komaonwky. bpoj
Mpa3HUX JnaHa Omo je 3a 5 mo 19 mana mamu of
mpocevyHor Opoja 3a 3UMy, a Ha TUIaHWHama 3a 4
JlaHa W3HaJ IpoceKka. Y HIKHUM IIpelenuma
3a0enexeHo je mo 6 JaHa ca jakuM Mpas3oM (ca
MHHUMAJIHOM JHEBHOM TEMIIEpAaTypoOM Ba3ayxa
HmwxkoM on -10°C), a Ha maHuHaMa onx 6 Ha
3nmatubopy u llpuom Bpxy mo 27 nana Ha
Komaonuky, mro je 3a 1 go 12 ngana mame of
npoceKxa.

Toxom 3ume 2021/2022. 3abenexeHa cy JBa
tajaca xmamHohe, om 10. mo 15. jamyapa y
Cwmenepesckoj [lananiu u on 22. no 27. janyapa y
[oxeru. Y Behem neny Cpb6uje ox 31. aeuemoOpa
no 6. jaHyapa PErucTpoOBaH je jelaaH TOIUIOTHHU
Tasac.

yKyHHa KOJIMYWHA IMagaBHa TOKOM 3UMEC Yy
Behem geny CpOuje Ouna je W3HAJA TpaHMIA
NPOCEYHUX BPEAHOCTH. BpeaHOCTH KOJIMYHHE
NaJaBUHA KpeTajie Cy ce y uHTepBaity od 82,1 mm
Ha [Manuhy o 225,7 mm y beorpany, a y BUIIuM
npenenuma o 160,9 mm y Cjennmum 1o 346,0 mm
Ha Komaonwky rne je mpeBasubeHa pocajiarnima
MaKCUMajHa 3HMMCKa KOJMYMHA TMaJaBHHA O]
334,7 mm toxom 3ume 2020/2021. roguse.
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Compared to the reference period 1991-
2020, deviations of the mean air temperature from
the winter normal were from 1.0°C in PoZega and
Vranje to 2.9°C in Negotin, and in higher areas
from 0.3°C on Kopaonik to 1.1°C on Crni Vrh.

According to the percentile method, the
mean air temperature during the winter was in the
category of warm in most of Serbia, and in
Negotin and Zajecar in the very warm category.

The number of ice days, with the maximum
daily air temperature below 0°C, was lower than
the average number by five to 15 days in most of
Serbia. The number of ice days ranged from one
in Zajecar to seven days in Banatski Karlovac and
Kragujevac. In mountainous regions, it ranged
from 28 ice days registered in Sjenica to 54 days
on Kopaonik.

The number of frost days (with the
minimum daily air temperature below 0°C) ranged
from 24 in Belgrade to 64 days in Dimitrovgrad,
and in the mountains, from 71 on Zlatibor to 87
days on Kopaonik. The number of frost days was
five to 19 days below the average number for
winter and in the mountains, four days above the
average. In the lowland regions, up to six days
with severe frost were recorded (with a minimum
daily air temperature below -10°C), and in the
mountains from six on Zlatibor and Crni Vrh to 27
days on Kopaonik, which was one to 12 days
below the average.

During the winter of 2021/2022, two cold
waves were recorded — from 10 to 15 January in
Smederevska Palanka and from 22 to 27 January
in Pozega. A heat wave was registered in most of
Serbia from 31 December to 6 January.

The total amount of precipitation during the
winter was above the limits of average values in
most of Serbia. The precipitation ranged from
82.1 mm in Pali¢ to 225.7 mm in Belgrade, and in
upland areas, from 160.9 mm in Sjenica to 346.0
mm on Kopaonik, where the previous maximum
winter precipitation of 334.7 mm was exceeded in
the winter of 2020/2021.
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Cyma nagaBuHa y MPOLEHTUMA O HOpMaJie
3a pedepeHTHH KIUMATOJIOMKKH mepuon 1991-
2020. ronune, KpeTana ce y uHTepBaiy on 72% Ha
[amuhy no 155% y Kparyjesuy, a y Bumum
npegenuma ox 97% y Cjemuum mo 165% Ha
Komaonuky.

Ha Ilpaom Bpxy je 12. neuembpa 2021.
roAVHE INpeBa3uhjeHa MaKCHUMajHa JHEBHA
KOJMMYMHA TaJaBMHa 3a 3uMy ca 46,8 mm.
Jocanammsn MakcuMyM je u3Hocuo 41,4 mm, a
n3meped je 10. menemopa 1992. rogune.

Ilpema  MeTomM  mepueHTWIa,  Cyma
najiaBuHa je TOKOM 3uMe Ouia y KaTeropuju
BEOMa KHUIIHO U KHUILIHO Y [IEHTPAJIHNUM, 3alaIHUM,
jyrosamagHUM W CEBEPOHUCTOYHHMM JI€JIOBHMA
CpOuje, 10K je y ocCTaJuM KpajeBuMa Owia y
KaTeropuju HopMasiHo ExcTpeMHO KuIIHO OWIIo je
y Iloxxern u vHa Konaonuky, a cymsao Ha [Tanuhy.

bpoj mana ca nmagapunama ox 0,1 mm wu
BUIIIE, PETUCTPOBAHUX TOKOM 3UME, KPETao ce y
uHTepBaiy ox 27 y Combopy o 53 y Rynpwuju, a
Ha 1uianuHama o 47 Ha llpuom Bpxy no 54 nHa
3natubopy.  3abenexxenu  Opoj JgaHa  ca
nazaBuHama je y Behem nemy CpOuje 6mo 3a 2 110
9 onmaHa W3HAaI TPOCEYHHX BPEOHOCTH. Y
Kpymesity n na Komaonuky peruncrpoBana cy 3
JlaHa ca KOJIMYMHOM magaBrHa ox 20 mm U BUIIIE.

V3Bop: PermyOianyuku XuapoMeTeOpOIOLIKH 3aBOT
Cpouje, 2022

Source: Republic Hydrometeorological Service of Serbia,
2022

Cauxa 8.2. IIpoctopHa pacroniena magaBuaa
(mm) y Cp6uju Tokom 3ume 2021/2022. rox.

Picture 8.2. Total precipitation sums (in mm)
in Serbia in winter 2010/2022

The amount of precipitation expressed as a
percentage of normal measured for the
climatological reference period 1991-2020 ranged
from 72% in Pali¢ to 155% in Kragujevac, and in
upland areas from 97% in Sjenica to 165% on
Kopaonik.

On 12 December 2021, the maximum daily
amount of winter precipitation was exceeded on
Crni Vrh. It amounted to 46.8 mm. The previous
maximum of 41.4 mm was measured on 10
December 1992.

According to the percentile method, the
amount of precipitation during the winter was
categorised as very rainy and rainy in the central,
western, southwestern and northeastern parts of
Serbia, while in the other regions, it was in the
category of normal. It was extremely rainy in
Pozega and Kopaonik and dry in Palic.

The number of days with precipitation of
0.1 mm and above registered during the winter,
ranged from 27 in Sombor to 53 in Cuprija, and in
the mountains, from 47 on Crni Vrh to 54 on
Zlatibor. The recorded number of days with
precipitation in most of Serbia was two to nine
days above the average values. In KruSevac and
on Kopaonik, three days with rainfall of 20 mm or
more were registered.
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bpoj mana ca CHEXXHUM IOKpHBaueM Yy
HIKUM npeaennMa CpOuje u3HocHo je o 1 nan y
Herotuny no 47 nana y Iloxerun. Y Opacko-
IUIAHWHCKUM TIPEJIeINMa je PEerucTpoBaHO o 73
Ha Llprom Bpxy mo 90 nana ma Komaonuky. bpoj
JlaHa ca CHEXHHMM MOKpHBayeM OHO je HCIox
mpoceka y Behem nenmy CpOuje, og 3 nmaHa y
Kypmymmuju no 33 pgama y 3ajewapy. Ha
Konaonuky je 9. m 10. ¢ebOpyapa usmepeHa
MaKCUMaJIHa BUCHHA CHEXHOT TIOKpHBada of 127
cm.

Bpennoctn  ocyHuaBama Oumie cy |y
nHTepBany on 182,0 gacosa Ha LlpHoM Bpxy mo
364,7 wacoBa y Herotuny. Y ogHocy Ha HopMaiy
3a pedepeHTHH KIUMATOJOMKH mepuon 1991-
2020. Tpajame cujama CyHia je uznocusio ox 72%
Ha Ilpuom Bpxy mo 154% y Cpemckoj
Mutposumn. Ha Ilammhy je ca 337,7 wacosa
npeBasuleH Jocalalllibl  MaKCHMyM Tpajamba
cujaba CyHma TtokoMm 3ume. Jlocamammu
MaKCHMyM H3HOCHO je 328,7 gyacoBa, a U3MEPEH je
TOKOM 3ume 1974/1975. roaguue.

Ananu3za K1IuMamcKux KapaKmepucmuka 3a
nponehe 2022. zooune

[ponehe 2022. rommHe MOXke  ce
OKapakTepucaTd Kao CYILIHO, ca TEeMIIEepaTypoM
WCTMOJT TpOcCeKa W TPOJEhHOM  KOJIHMYWHOM
nmagaBuHa HUCIIOM MPOCCYHUX BPEAHOCTH Y BeheM
nery CpOwuje.
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HW3Bop: Peny6auuku XHAPOMETEOPOIIOIIKU 3aBOJT
Cpbuje, 2021
Source: Republic Hydrometeorological Service of
Serbia, 2021

Cauka 8.3. Ce30HCKa KOJTMUMHA Ma/laBUHA

(y mm) oxpeljeHa METOIOM MEPIICHTHNA 32

sumy 2020/2021. romune

Picture 8.3. Seasonal precipitation sums (in
mm) in Serbia determined by the percentile
method for winter 2020/2021

The number of snowy days in the lowland
regions of Serbia ranged from one day in Negotin
to 47 days in PoZega. In the hilly and mountainous
areas, it was from 73 on Crni Vrh to 90 days on
Kopaonik. The number of days with snow cover
was below the average in most of Serbia, from
three days in KurSumlija to 33 days in Zajecar. On
9 and 10 February, the maximum snow cover of
127 cm was measured on Kopaonik.

The sunshine duration ranged from 182.0
hours on Crni Vrh to 364.7 hours in Negotin.
Compared to the normal for the reference
climatological period 1991-2020, the sunshine
duration was from 72% on Crni Vrh to 154% in
Sremska Mitrovica. The sunshine duration of
337.7 hours measured in Pali¢ surpassed the
previous maximum. It amounted to 328.7 hours
and was measured in the winter of 1974/1975.

Spring Climate Summary 2022

The spring of 2022 can be characterised as
dry, with below-average temperatures and below-
average spring precipitation in most of Serbia.



Cpenma mposehHa TeMmIleparypa Bazayxa
Kperana ce y uaTepBay o 9,8°C y Ilokern m
Humutposrpany o 13,2°C y beorpamy, a y
IUTAaHUHCKUM Tipenenuma of 2,3°C Ha KomaoHuky
no 7,3°C na 3matubopy.

N
Taauh

Opcrynama cpeime TeMIepaType Basayxa
0]l HOpMaJie TOKOM KpeTana Cy ce y HHTEpBally Of
—0,1°C y beorpany u na Llpaom Bpxy no —0,8°C y
Benukowm I'paaumry u Cjenunm.

Ilpema MeToAM TEpLEHTHIA, Cpeama
TeMIiepaTtypa Ba3lyxa je TOokoM mpoieha 2022.
rojiuHe y ckopo 1enoj Cpouju Ousa y KaTeropuju
HOpPMaJiHO, camo je y Bemuxom I'pagumry,
[Toxeru u 3ajedapy Omiia y KaTeropuju XjIagHo.

[MpeBasuljen je makcumanan nponehuu Opoj
Mpa3Hux gaHa y banarckom Kaprosiuy, Benukom
I'paguty, Iloxern, JleckoBuy u 3ajeuapy.
JocturHyT je MakcuMmanaln mposiehHu Opoj naHa
ca jakuM MpasoM y 3ajevapy.

v Heroruny u Jumurposrpany
npeBasuljeHe Cy  Jlocajallilbe  MaKCHMAallHe
nposichHe BpeHOCTH Tpajama cujamba CyHIIa.

Y Jlo3ummm, Kparyjesny, Benukxom
I'papgumry, Iloxeru, KpameBy, Humy, Cjenunn,
ka0 W Ha 3natuOopy u ILlpHom Bpxy je
npeBasuheH, a Ha KomaoHWKy [IOCTHTHYT
MakcuMaiaH npojiehHu 0poj Beapux naHa.

[IpeBazuhena je n MuHUManHa mnposehHa
BpenHocT obnauHoctu y beorpany, Kparyjesiyy,
Cjenuun, KpasseBy, Hunry u Ha LlpHom BpXy.

The mean spring air temperature ranged
from 9.8°C in PoZega and Dimitrovgrad to 13.2°C
in Belgrade, and in mountainous regions, from
2.3°C on Kopaonik to 7.3°C on Zlatibor.

V3Bop: PermyOianyku XuapoMeTeopOIOLIKH 3aBO
Cpouje, 2022

Source: Republic Hydrometeorological Service of Serbia,
2022

Cimka 8.4. Cpeamwa Temneparypa Bazyxa y
CpOuju Toxom mposicha 2022, roaune
Picture 8.4. Mean air temperature in Serbia
in spring 2022

Deviations of the mean air temperature
from normal ranged from -0.1°C in Belgrade and
Crni Vrh to -0.8°C in Veliko Gradiste and Sjenica.

According to the percentile method, the
mean air temperature during the spring of 2022
was in the category of normal in almost all of
Serbia, only Veliko Gradiste, Pozega and Zajecar
were in the category of cold.

The maximum number of frost days was
exceeded in Banatski Karlovac, Veliko Gradiste,
Pozega, Leskovac and ZajeCar. The maximum
number of spring days with severe frost was
registered in Zajecar.

In Negotin and Dimitrovgrad, the previous
maximum values of the spring sunshine duration
were exceeded.

The maximum number of clear spring days
was surpassed in Loznica, Kragujevac, Veliko
Gradiste, Pozega, Kraljevo, NiS§, Sjenica, as well
as on Zlatibor and Crni Vrh, and it was reached on

Kopaonik.
The minimum spring cloudiness was
exceeded in Belgrade, Kragujevac, Sjenica,

Kraljevo, Ni§ and Crni Vrh.
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HajBumia pnHeBHa Temmeparypa Basayxa
TokoM niposicha 2022. rogune y CpOuju u3HOCHIA
je 34.0°C u usmepeHa je 25. maja y Kpymesiy,
IoK je y beorpany uctor nmana m3mepeno 33,0°C.

Bpoj nermux nana kperao ce om 15 y
[Moxxerm nmo 28 y JleckoBlly, a y BHIIUM
mpenenuMa 10 8, KOIWKO WX je 3a0eNexeHo y
Cjerurmu. Opctyname Opoja JETHHX JaHAa O
HopMaJie OuIlo je y mHTepBaiy o | njaHa mame Ha
Hpunom Bpxy go 11 pmana Bumie on mpoceka y
JleckoBiy.

Bpoj Tporickux mana OMo je u3HAI Mpoceka
y 1iesioj CpOuju, u3y3er Ha IIaHuHaMa, 1o 7 ux je
peructposano y Jlozuuuu, Combopy u Jleckoniy,
mTO je 4 JaHa BHIIE O]l MPOCEKa.

Jenna Tpormicka Hoh 3abenexeHa je camo y
Heroruny 22. maja.

Hajumka temmeparypa BaszayXa y TOKY
nposeha 2022. rogune usmepena je 13. mapra y
Cjennun (22,4°C), 00K je y HWKHM Ipeleiuma
3abenexxeHo —12,2°C y Kypuymuju 12. mapra.
3abenexeHo je o1 9 MpasHux naHa y beorpany mo
36 y Iloxernm, a Ha 1uranmHama o 30 Ha
3natubopy no 48 y Cjenunu. PeructpoBan Opoj
Mpa3HUX JaHa je, u3y3eB Ha KomaoHuky rne je
Ouo 3a jenaH naH Mamu, Ono Behu oJ mpoceka 3a
nposehe, oq 3 gana Bume y beorpan no 17 nana
Bulie o mnpoceka y Bemukom I'pagumry u
[Moxeru. [IpeBazuleH je nocanaiimu MaKCUMaJIaH
npojehnu Opoj MpasHux pgana y baHarckom
Kapnosy, Bemukom I'pagmmry, Iloxerw,
JleckoBity u 3ajeuapy, OJ] MOYETKA MEpeba.
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H3Bop: PermyOanuku XuapoMeTeopoIOIKH 3aBO
Cpbuje, 2022

Source: Republic Hydrometeorological Service of
Serbia, 2022

Cuauka 8.5. [IpocropHa pacrnonena
KOJIMYMHE TagaBuHa y CpOuju TOKOM
nponeha 2022. ronune

Picture 8.5. Total precipitation sums in
Serbia in spring 2022

The highest daily spring air temperature in
Serbia was 34.0°C. It was measured in Krusevac
on 25 May, while Belgrade reached a temperature
of 33.0°C on the same day.

The number of summer days ranged from
15 in Pozega to 28 in Leskovac, and in the upland
regions up to eight, as was recorded in Sjenica.
The deviation of the number of summer days from
the norm ranged from one day below the normal
on Crni Vrh to 11 days above the average in
Leskovac.

The number of tropical days was above the
average in all of Serbia, except in the mountains —
seven days were registered in Loznica, Sombor
and Leskovac, which was four days above the
average.

One tropical night was recorded only in
Negotin on 22 May.

The lowest air temperature in the spring of
2022 was measured in Sjenica on 13 March
(22.4°C), while in the lowland regions, as low as -
12.2°C was recorded in KurSumlija on 12 March.
The number of frost days ranged from nine in
Belgrade to 36 in Pozega, while mountainous
regions recorded from 30 days on Zlatibor to 48 in
Sjenica. Except for Kopaonik, where it was one
day below the average, the registered number of
frost days was above the spring average, from
three days in Belgrade to 17 days above the
average in Veliko Gradiste and Pozega. The
maximum number of frost days on record was
exceeded in Banatski Karlovac, Veliko Gradiste,
Pozega, Leskovac and Zajecar.
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Y 3ajedapy je MOOCTUTHYT MakKCHUMaJlaH
nposichau 0poj mana ca jakum mpaszom (3 naHa).
Ha Komaonuky ux je 3abenexeno 14, mto je 3a 8
nmaHa Buiie, a y CjeHunm ocam, mTo je 3a 6 gaHa
BHIIIE OJ1 Tpoceka 3a mpodehe.

Jlenenn naHum cy 3a0elNeKeHH caMo Y
TUTAHWHCKHAM o0tactuMa, o 9 mana y CjeHunw, 10
23 nana na Komaonwuky, mro je 10 gana Bumie of
npoceka 3a npodche.

Toxom Mmapra 3abenexeHa Cy JBa Tajaca
xmagHohe, ipeu ox 11. mo 15. mapTa, a npyru y
nepuony ox 18. mo 26. Mapra y neiroBuMa
CeBepHe, 3amajHe, LEHTpallHe W jYrOMCTOYHE
CpOuje. Y ampuiny je peructposan y Iloxern (11-
15. anpuna) u Ha Llprom Bpxy (17-21. anpuia).

TomnoTHM Tamacu 3a0eNeKeHH CYy TOKOM
Maja, TipBu Ha ceBepy (12-17. maja) m apyru y
JIeTy LEHTpaJHe, jy)KHE, 3alaJHe U jyrOMCTOYHE
Cpbuje (24-28. maja).

Kaga cy y mnuramy mnamaBuHe, nponehe
2022. roguHe je ocMo HajeymiHuje y Cpbuju of
1951. roaune, yeTBpTO HajcylHuje y Kpymiesity
W TeTO HajcymHuje y 3pemanHuny on 1925.
TOJIMHE JI0 JJaHaC.

VYKynmHa  KOJIMYMHA MafaBHHA  TOKOM
nposieha y Cpouju 2022. roauHe, KpeTtana ce y
uHTepBaiy on 72,0 mm Ha [lanuhy mo 237,7 mm
Ha Komaonuky. Cyma majgaBuHa y OJHOCY Ha
HOopMaJty Ouiia je y unrepsany oz 45% y Hosom
Cany no 91% y Cmenepeckoj [ananiu.

Bpoj nana ca magaBuHama, perucTpOBaHUX
TokoM npoinieha, Ouo je y untepBany oz 24 naHa y
Humry o 43 nana va Komaonuky.

H3Bop: PermyOanuku XuapoMeTeOpOIOIIKH 3aBOJ
Cpbuje, 2022

Source: Republic Hydrometeorological Service of
Serbia, 2022

Ciauka 8.6. Ce30HCKa KOJIMYNMHA [TaJaBUHA
(y mm) oxpeljeHa METOIOM TIEPLIECHTHIIA 3a
npounehe 2022. rogune

Picture 8.6. Seasonal precipitation sums
(in mm) in Serbia determined by the
percentile method for spring 2022

In Zajecar, the maximum number of spring
days with severe frost was reached (3 days).
Kopaonik registered 14 days which was eight days
above the average, and Sjenica eight, which was
six days above the spring average.

Ice days were recorded only in mountainous
areas, from nine days in Sjenica to 23 days on
Kopaonik, which was ten days above the spring
average.

Two cold waves were recorded in March,
the first from 11 to 15 March and the second from
18 to 26 March in some parts of northern, western,
central and southeastern Serbia. In April, cold
waves were registered in Pozega (11-15 April) and
Crni Vrh (17-21April).

Heat waves were recorded in May, the first
wave in the north (12-17 May ) and the second in
central, southern, western and southeastern Serbia
(May 24-28).

Regarding precipitation, the spring of 2022
was the eighth driest in Serbia since 1951, the
fourth driest in Krusevac and the fifth driest in
Zrenjanin since 1925.

The total amount of spring precipitation in
Serbia in 2022 ranged from 72.0 mm in Pali¢ to
237.7 mm on Kopaonik. Compared to normal, the
amount of precipitation ranged from 45% in Novi
Sad to 91% in Smederevska Palanka.

The number of days with precipitation

registered in the spring ranged from 24 days in
Nis to 43 days on Kopaonik.
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3abenexenu Opoj MaHa ca magaBUHAMA je
OMO HWCITOA MPOCEKa Ha CKOPO IIENI0j TESPUTOPHjH
Cpbuje, yak no 14 nana mame y Humry, uzyses y
Heroruny n Kypmrymnuju, rae je Taj 6poj Ouo y
rpaHuIiamMa rnpoyiehHor mpoceka.

MaxkcuMaiHa JHeBHA KOJTMYMHA A aBUHA
peructpoBana je y Cwmexnepenckoj Ilamanrm 13.
Maja u m3Hocwia je 39,0 mm.

Tokom mnponeha, y HWKUM TpeaeInMa
CpOuje Opoj naHa ca CHSXXHHM TOKpUBA4YeM OHUO
je on 0 na cesepy Cp6uje 1o 10 y Kypurymnuju. ¥
OpICKO-TUTAaHWHCKAM TIpeAenuma Taj ©Opoj ce
kpetao y uHTepBany on 20 y Cjenurnu mo 56 Ha
Konaonuky. Oncryname Opoja 1aHa ca CHE)KHUM
MMOKpHBadeM TOKOM Ipojeha 6mito je y nHTepBaty
ol 3 nmaHa Mame Off TIpOoceKa Ha CeBepy U jyTy
CpOuje, 10 6 naHa BuIe Ha 31aTUOOPY.

MaxkcuManHa BHCUHA CHEKHOT MOKpUBaya
peructpoBana je 11. u 12. mapra Ha KomaoHuky u
n3Hocwuia je 152 cm.

Ilpeva  MeTomm  mepueHTWIa,  cyMma
nagaBuHa je TokoM mposeha y Behem nemy CpOuje
Owia y KaTeropvjama CyliHo 1 BeoMa KHIIIHO, Ha
noapyyjy Iloxere je OMJIO €KCTPEMHO CYIIHO, a Y
Humy w wa 3matubopy HajcymHmje om 1991.
TOJIMHE.

[Ipema MeToam Tepumia, cyma IMaJaBHHA
TokoM mponeha je y Behiem meny CpOuje Ouna y
KaTeropujamMa CymiHo, a Ha monpy4jy Kukunze,

CwmenepeBcke [Tananke, KparyjeBua u
JdumutpoBrpagy y TrpaHullamMa  IPOCEUHUX
BPEIHOCTH.

Cpenmwa mnponehHa obmauHocT Ouna je
WCTOJ TPOCEYHHX BpENHOCTH y BeheM ey
CpOuje, y wunrepaxy on 4/10 y banarckom
Kapnosiy mo 6/10 na Komaonuky, mpu uemy je
npeBasuljeHa MuHUManHa mposiehHa BpexHOCT
obiaunoctu y beorpany, Kparyjepuy, Cjenury,
KpameBy, Humy u Ha LpHom Bpxy.

Toxom nposieha Opoj Beapux aaHa je Ouo y
uHTepBany ox 19 nana wa Komaonmky mo 31 y
Bemukom I'pagumry. YV menoj CpOuju  je
OJCTYyNamke OCMOTPEHOr Opoja BeApHX JaHa OX
npoceka 3a nposuehe 6MI0 MO3UTUBHO, 01 4 naHA
Buie Ha [lanuhy u y Combopy, no 16 nana Bume
KOJIUKO je 3a0enexxeHo y Bemukom ['papumry. ¥V
Jlozaumm, Kparyjepmy, Benukom ['pamumry,
[Moxeru, Kpamey, Hunry, Cjenunu, kao u Ha
3natubopy u Lpaom Bpxy je mpeBaszubeH, a Ha
KomnaoHuky JOCTUTHYT MakcHUMaiaH mpoliehHu
Opoj BeIpuX JaHa.

Bpoj TMypHUX naHa OMO je y UHTEepBally O
16 y Herotuny n banarckom Kapnosmy no 30
JlaHa KOITUKO je ocMoTpeHo Ha KonaoHuky, mTo je
y ckopo uenoj Cpouju Omio ucrnoj mposiehHor
poceKa.
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The recorded number of days with
precipitation was below the average in almost the
entire territory of Serbia, even up to 14 days in
Nis, except for Negotin and KurSumlija, where it
was within the limits of the spring average.

The maximum daily amount of precipitation
was registered in Smederevska Palanka on 13
May and amounted to 39.0 mm.

During the spring, in the lowland areas of
Serbia, the number of days with snow cover was
from none in the north of Serbia to ten in
KurSumlija. In hilly and mountainous regions, it
ranged from 20 in Sjenica to 56 on Kopaonik. The
deviation of the number of spring days with snow
cover ranged from three days below the average in
the north and south of Serbia, up to six days above
the average on Zlatibor.

The maximum depth of snow cover was
registered on 11 and 12 March on Kopaonik and
amounted to 152 cm.

According to the percentile method, the
amount of spring precipitation in most of Serbia
was in the categories of dry and very rainy, while
it was extremely dry in the area of Pozega and the
driest since 1991 in NiS and Zlatibor.

According to the tertile method, the amount
of spring precipitation in most of Serbia was in the
category of dry, while it was within the limits of
average values in the area of Kikinda,
Smederevska  Palanka, Kragujevac  and
Dimitrovgrad.

The mean spring cloudiness was below the
average values in most of Serbia, ranging from
4/10 in Banatski Karlovac to 6/10 on Kopaonik,
while the minimum spring cloudiness was
exceeded in Belgrade, Kragujevac, Sjenica,
Kraljevo, Nis and Crni Vrh.

During the spring, the number of clear days
ranged from 19 days on Kopaonik to 31 in Veliko
GradiSte. In all of Serbia, the deviation of the
observed number of clear days from the spring
average was positive, from four days in Pali¢ and
Sombor to 16 days recorded in Veliko Gradiste.
The maximum number of clear spring days was
surpassed in Loznica, Kragujevac, Veliko
Gradiste, Pozega, Kraljevo, Nis, Sjenica, Zlatibor
and Crni Vrh, while it was reached on Kopaonik.

The number of gloomy days ranged from 16
in Negotin and Banatski Karlovac to 30 days
observed on Kopaonik, which was below the
spring average in almost all of Serbia.



Tokom mposeha BpeTHOCTH OCyHYaBamba
Omre cy y wuHTepBary on 5482 wdaca Ha
Konaonuky mo 776,3 yaca y Herotuny, unme je
npeBaszuljeHa Jocajaliba MakcuMaliHa mposiehHa
BpPEIHOCT Tpajama cujama CyHna ox 749,6 gacosa
u3 2000. rogune. Takohe, y JlumutpoBrpany je ca
677,1 4acoMm npeBazuheHa Jlocaganimba
MakcHMaiHa nposichHa BpeIHOCT Tpajama CHjama
Cynra ox 663,5 gacosa u3 2000. ronnae

Y omHocy Ha HOpMady 3a pedepeHTHH
nepuox 1991-2020. roauHe Tpajambe CHjamba
Cynua wnsHocuno je ox 106% y Combopy, no
138% y Iloxerun.

Ananuza KiumMamcKux KapaKkmepucmuKka
3a nemo 2022. zooune

3a mepuon METEOPOJIOLIKMX Mepema Ol
1951. no 2022. romgmue, nero 2022. romuHe je
tpehe HajTorumje neto y CpOuju. Hajrorumje
neto Owno je Ha I[lamuhy, y Homom Cany,
Kukungu wu  banarckom Kapnosuy. [pyro
HaQjTOILIMje JIETO je y 3pemaHuHy, Bennkom
I'pamuiury u y [oxeru. Tpehe HajTomuje neto je
y beorpany ox 1888. xao u 'y Combopy, hynpuju
u Ha Ipuom Bpxy. Ogpg 2000. roaune
pETUCTPOBAHO  je  MeTHaeCT OjA  JABajeceT
HajTOTUTHj UX JIETA.

Cpenma JieTa TeMIeparypa Basmyxa
Kperaga ce y wuHTepBary ox 20,7°C vy
Humutposrpagy o 25,2°C y beorpamy, a y
IIaHUHCKUM — mpenenuma  on  14,0°C Ha
Konaonuky 1o 18,9°C Ha 3natubopy. Oncrynama
Cpelllbe TeMmIeparype Ba3ayxa oOJl Hopmale
Kpetaja cy ce y wuHTepBamy on 0,7°C vy
HJumutposrpany u 3ajedapy mo 2,6°C y Hosom
Cany, a y BummM npeaenuma of 1,1°C y Cjenunu
1o 1,8°C na LlpaoMm Bpxy.

Hajeumma nHeBHa TemmepaTypa Baszayxa
tokoMm Jieta 2022, rogune y CpOuju u3HOCHIIA je
40,6°C, a usmepena je 23. jyna y banarckom
Kapnosiy.

Hajumka remneparypa Ba3myxa y TOKy JjeTa
on 1,7°C u3mepena je 12. jyna y Cjenuiy, 0K je y
HIDKHAM TIpeAelTiMa UCTOT aHa 3abenexeHo 5,6°C
y AuMuTpoBrpany. IIpema METOIU
MIEPIEHTHIIA, Cpe/ilba TeMIlepaTypa Baslyxa je y
TOKY JleTa y CEBEpHHM, 3alaJHUM U HCTOYHUM
nenosuMa CpOuje Oumna y Kareropuju Beoma
TOIJIO M EKCTPEMHO TOIUIO, & Y OCTAJIOM JeNy Y
KaTerOpHjH TOILIO.

Bpoj netmux naHa KpeTao ce y MHTEpBaIy
on 77 y Kypmymmuju mno 90 y Bemukom
I'pagnmry u HerotmHy, a y IUIAHHHCKUM
KpajeBuMa je Taj Opoj 6uo on 3 Ha KomaoHuky 110
49 y Cjenunmy.

During the spring, the sunshine duration
ranged from 548.2 hours on Kopaonik to 776.3
hours in Negotin, which surpassed the previous
maximum spring sunshine duration of 749.6 hours
measured in 2000. Dimitrovgrad's 677.1 hours
also surpassed the previous maximum spring
sunshine value of 663.5 hours measured in 2000.

Compared to the normal for the reference
period 1991-2020, the sunshine duration ranged
from 106% in Sombor to 138% in PoZega.

Summer Climate
Summary 2022

For the period of meteorological
measurements from 1951 to 2022, the summer of
2022 was the third warmest summer in Serbia.
The warmest summer was in Pali¢, Novi Sad,
Kikinda and Banatski Karlovac. The second
warmest summer was in Zrenjanin, Veliko
Gradiste and Pozega. The third warmest summer
since 1888 was recorded in Belgrade, as well as in
Sombor, Cuprija and Crni Vrh. Since 2000, fifteen
of the twenty warmest summers were recorded.

The mean summer air temperature ranged
from 20.7°C in Dimitrovgrad to 25.2°C in
Belgrade, and in the upland, from 14.0°C on
Kopaonik to 18.9°C on Zlatibor. Deviations of the
mean air temperature from normal ranged from
0.7°C in Dimitrovgrad and Zajecar to 2.6°C in
Novi Sad, and in the upland, from 1.1°C in Sjenica
to 1.8°C on Crni Vrh.

The highest daily air temperature in Serbia
during the summer of 2022 was 40.6°C. It was
measured in Banatski Karlovac on 23 July.

The lowest summer air temperature of 1.7°C
was measured in Sjenica on 12 July, while in the
lowland, 5.6°C was recorded in Dimitrovgrad on
the same day. According to the percentile method,
the mean air temperature during the summer in the
northern, western and eastern parts of Serbia was
in the category of very warm and extremely warm,
and the rest of the country was in the category of
warm.

The number of summer days ranged from
77 in KurSumlija to 90 in Veliko Gradiste and
Negotin, and in mountainous areas, the number
was from three on Kopaonik to 49 in Sjenica.
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[IpeBasubhen je nocaganimu MaKCHMajaH
Opoj nermux pnana y Kukuamu, banarckom
Kapnosiy u Bemuxom ['pamumry. Oncryname
Opoja JNeTHUX JaHa je OWI0 BHINE Of MPOCEeKa y
nenoj Cp6uju, y uarepBany on 1 Ha Komaonmky
mo 15 mama Bume Ha Ilammhy, y Cobopy mu
3pewanuny. Y beorpany je 3abenexeHo 86
JETHHUX JaHa, MTo je 3a 12 mana BUIIE y OOHOCY
Ha MPOCEYHE BPEIHOCTH.

Bpoj Tpomckmx maHa Kkperao ce y
uHTepBany ox 42 y Jumurposrpany no 67 y
Benmukom I'pagumty, a y miIaHUHCKAM KpajeBHMa
on nujemHor Ha Komaonwmky mo 9 y Cjenuum.
[IpeBazuben je nocamammkbu MakcUMalaH Opoj
TPOIICKMX JaHa y 3pemaHuHy, Kukunam,
banarckom Kapnosuy u Benukowm I'paguiury.

Y beorpany je peructpoBaHo 56 TPOIICKHX
naHa. 3a0enexeHu Opoj TPOICKUX JaHa je Ouo
M3HaJ mpoceka, o 6 maHa y Kparyjeeuy, mo 26
naHa Bume y Bemukom I'pagumty, a Ha
3nmatubopy 1 gaH ucnoj mpoceka.

Y beorpany je 3abenexeHo 39 TPONCKHX
Hohw, WTO je 3a 15 BHIle 0 Mpoceka, a y BUIIUM
npenenuma 4 Ha llpHom Bpxy, 3a 1 Bume of
JIeTHer mpoceka. [IpeBasulieH je mocanmanimu
MakcuMajan Opoj Tporckux Hohm y ComOopy,
nok ux y Iloxern, Cjenuuu, dumutpoBrpany,
Bpamy, Kyprrymnuju u Ha Komaonuky Huje 6uio.

Tokom jnieta 2022. roauHe Ha TEPUTOPH]U
Cpbuje peructpoBaHa Cy UETHPU TOIDIOTHA
Tanaca.
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The previous maximum number of summer
days was exceeded in Kikinda, Banatski Karlovac
and Veliko Gradiste. The deviation of the number
of summer days was above the average in all of
Serbia, ranging from one day on Kopaonik to 15
days more in Pali¢, Sobor and Zrenjanin. Belgrade
had 86 summer days which was 12 days above the
average values.

The number of tropical days ranged from 42
in Dimitrovgrad to 67 in Veliko Gradiste, and in
mountainous areas, from none on Kopaonik to
nine in Sjenica. The previous maximum number
of tropical days was exceeded in Zrenjanin,
Kikinda, Banatski Karlovac and Veliko Gradiste.

M3Bop: Peny0nnuku XuapoMeTeoposIOLIKH 3aBOL
Cpbuje, 2022

Source: Republic Hydrometeorological Service of Serbia,
2022

Canka 8.7. Cpenma Temiieparypa Bazayxa y
CpOuju Toxom jera 2022. roaune

Picture 8.7. Mean air temperature in Serbia
in summer 2022

Belgrade had 56 tropical days. The recorded
number of tropical days was above the average,
from six days in Kragujevac to 26 days above the
average in Veliko Gradiste and one day below the
average on Zlatibor.

Belgrade recorded 39 tropical nights, which
was 15 nights above the average, and in the
upland, there were four on Crni Vrh, one above
the summer average. The previous maximum
number of tropical nights was exceeded in
Sombor, while there were none in PoZega,
Sjenica, Dimitrovgrad, Vranje, KurSumlija and
Kopaonik.

During the summer of 2022, four heat
waves were registered on the territory of Serbia.



IlpBu ToOmIOTHHM Tajmac 3abenekeH je vy
JYKHHM, HCTOYHHUM M LEHTPAJIHUM JEIOBHMA
CpoOuje om 1. mo 6. jyna. [lpyrum Ttamac je
PErUCTpOBaH Ha CeBEpY U y MOjeINHUM JICIOBUMA
uctoude Cpb6uje y mepuoay ox 27. jyHa 10 5. jyna.
Tpehu Tanmac je peructpoBan y nepuoxay of 20. 10
27. jyma y UEHTpaJHUM U jyro3amajHuM
nenouma Cpbuje. YeTBpTH Tajac je perucTpoBaH
camo y HoBom Cany, y mepuony ox 15. mo 19.
aBrycra.

VYxynHa konumunHa mnanasuHa y CpOuju
TOKOM JIeTa KpeTaja ce y HHTepBaity ox 94,7 mm
y Combopy 10 362,6 mm y Jlo3uuru.

VY omHOCY Ha HOpMally, cymMa TaJaBHHA Ce
Kperana y uHTepBany ox 45% y Combopy no
164% y luMutpoBrpamy.

MakcumanaHa JHEBHAa KOJMYMHA TaJaBUHA
on 76,4 mm peructpoBana je 11. jyHa y Jlo3aumm.

bpoj mana ca mamaBuHaMa, PerucTpOBaHUX
TOKOM JieTa, OMO je y uHTepBaldy oa 19 mana y
3pewannny no 38 gama y KpameBy u Ha
Konaonoky. 3abenexxenm Opoj jmgaHa ca
najaBuHaMa y Behem neny CpOuje Ouo je ucmon
nmpoceka, 4ak o 11 mana mame y beorpany, rue je
ocMoTpeHo 20 KWIMHHMX JaHa TOKOM JeTa. bpoj
JlaHa ca TaJgaBUHaMa pETHCTPOBAaH je W3HAJ
MpoceKka Ha jyry, HCTOKYy M Yy JIeJOBHMa
uenTpaiue Cpouje.

Toxom nera 2022. rogune y nenoj Cpouju
(ocum y ComOopy) 3abernexeHo je 6 maHa ca
IHEBHOM KOJMYMHOM majgaBuHama Behom ox 20
mm (y Jlo3annum u Ha Komaonwuky), mTo je 3a mo 2
JlaHa BUIIIE O] TIPOCEKa 3a JIETO.

JBa naHa ca KOJNWMYMHOM majaBuHa of 50
mm u Buie 3ad0enexena cy y Jlozuuny, a 1 nany
Hosom Cany, Kparyjesuy, CmMmeznepeBckoj
[Tananmm n Ha 3matudopy.

[Mpema MeToIu TIEpIIEHTHIIA CyMa MaJaBuHA
je ToxoMm ieta y Behem pnemy CpOuje Omna y
KaTerOpHji HOPMAJIHO.

VY 3pewanuny, BasbeBy u Ha 3nmatudopy je
Ouna y kareropuju cyuso, y Comoopy u Iloxern
Beoma cymHo. KumHo je Owno y Jlo3Hwmm,
Cwmenepesckoj [Tananuu, Kpamey, Konaonuky u
Kypmymnuju, a Beoma kuwmHO y Humy wu
Humutposrpany.

Toxom nera 2022. roavHe BpPEIHOCTH
OCyHYaBama KpeTaje Cy ce y WHTepBaxy on 762
yaca y 3ajedapy n0 990 gacoBa y HoBom Cany. Y
OJIHOCY Ha HOpMajy 3a pedepeHTHH neproa 1991-
2020. Tpajame cujama CyHIa H3HOCHIIO je 011 95%
y 3ajeuapy 1o 117% y [loxeru.

The first heat wave was recorded in the
southern, eastern and central parts of Serbia from
1 to 6 June. The second wave was registered in the
north and some parts of eastern Serbia in the
period from 27 June to 5 July. The third wave was
registered in the period from 20 to 27 July in the
central and southwestern parts of Serbia. The
fourth wave was registered only in Novi Sad in
the period from 15 to 19 August.

The total amount of summer precipitation in
Serbia ranged from 94.7 mm in Sombor to 362.6
mm in Loznica.

Compared to the normal, the amount of
precipitation ranged from 45% in Sombor to
164% in Dimitrovgrad.

The maximum daily precipitation of 76.4
mm was registered on 11 June in Loznica.

The number of rainy days registered during
the summer ranged from 19 days in Zrenjanin to
38 days in Kraljevo and on Kopaonik. The
recorded number of days with precipitation in
most of Serbia was below the average, even up to
11 days in Belgrade, where 20 rainy days were
observed during the summer. The number of days
with precipitation was above the average in the
south, east and parts of central Serbia.

During the summer of 2022, six days with
daily precipitation exceeding 20 mm (in Loznica
and Kopaonik) were recorded throughout Serbia
(except in Sombor), which was two days above
the summer average.

Two days with rainfall of 50 mm or more
were recorded in Loznica, and one day in Novi
Sad, Kragujevac, Smederevska Palanka and
Zlatibor.

According to the percentile method, the
amount of summer precipitation in most of Serbia
was in the category of normal.

It was in the category of dry in Zrenjanin,
Valjevo and Zlatibor and very dry in Sombor and
Pozega. It was rainy in Loznica, Smederevska
Palanka, Kraljevo, Kopaonik and KurSumlija, and
very rainy in Ni§ and Dimitrovgrad.

During the summer of 2022, sunshine
duration ranged from 762 hours in Zajecar to 990
hours in Novi Sad. Compared to the normal for
the reference period 1991-2020, sunshine duration
was from 95% in Zajecar to 117% in PoZega.
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3Bop: PemyOmuyxy XHAPOMETEOPOIIOIKY 3aBOJ
Cpbuje, 2022

Source: Republic Hydrometeorological Service of Serbia,
2022

Canka 8.8. [IpocropHa pacnonena KOJTUUUHE
nagaBuHa (mm) y Cp6uju Tokom neta 2022.
Picture 8.8. Total precipitation sums (mm) in
Serbia during the summer of 2022

W3Bop: PerryOmiakn XupoMeTeopoonIKy 3aBoj
Cpbuje, 2022

Source: Republic Hydrometeorological Service of Serbia,
2022

Cauka 8.9. Ce3oHcKa KOoTMUMHA NIafaBuHa (y
mm) oJpeleHa MeTo10M nepreHTHIa

3a jgeto 2022. roqune

Picture 8.9. Seasonal precipitation (in mm)
in Serbia determined by percentile method
during summer 2022
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AHanuza KIuMamcKux KapaKkmepucmuxa
3a jecen 2022, zooune

V¥ Behem neny CpOuje jecen 2022. roaune
Omna je Tomia W KumHA. buma je nesera
HajTOIDIMja y miepuody on 1951-2022. ronune (Ha
Lpaom Bpxy derBpra HajTotumja, y Heroruny,
Cjenunn 1 Ha 31atuOOpy IeTa HajTOILIMja, a Y
BasseBy mecra). 3abenexkeHa Cy J1Ba TOIUIOTHA
Tajaca, KpajeM OKToOpa M MOYETKOM HOBEMOpa y
Herotuny, Bpamwy, 3ajedapy, CjeHunm u Ha
Komaonuky.

Cpeama TemmepaTypa Ba3ayxa TOKOM
jecenn kperama ce y uHTepBaiy ox 11,2°C y
IToxeru no 14,2°C y beorpazay, a y MiIaHMHCKUM
npeaenuma of 6,2°C Ha Konmaonuky no 10,2°C Ha
3natubopy.

Oxcrynama cpeliibe TeMIeparype Bazayxa
on Hopmaie (pebepentnun meprwox 1981-2010)
ouna cy ox +0,3°C y JleckoBuy mo +1,7°C y
Heroruny u Ha LpHom Bpxy.

VY Beorpany je ce30HCKO OjcTymame OHIo
+0,9°C.

IIpema MeToaM TepUEHTHIA, Cpedmba
TeMIieparypa Ba3jyxa TOKOM jeceHH y BeheM ey
Cpbuje Omna je y KaTeropuju HOPMAJIHO.
Hajeuina nneBHa Temmeparypa Ba3ayXa y TOKY
jeceHu u3MepeHa je y 3ajeuapy 15. cenremOpa u
u3Hocwuia je 35,0°C.

W3Bop: PemryOnmuuky XUAPOMETEOPOIIOIIKH 3aBO
Cpbuje, 2022
Source: Republic Hydrometeorological Service of
Serbia, 2022

Cauka 8.10. OcyHuaBame y yacoBUMa y
Cp6uju Toxom stera 2022. roguHe

Picture 8.10. Sunshine duration in hours in
Serbia for summer 2022

Autumn Climate
Summary 2022

In most of Serbia, the autumn of 2022 was
warm and rainy. It was the ninth warmest in the
period from 1951-2022 (on Crni Vrh the fourth
warmest, in Negotin, Sjenica and Zlatibor the fifth
warmest, and in Valjevo the sixth). Two heat
waves were recorded in late October and early
November in Negotin, Vranje, ZajeCar, Sjenica
and Kopaonik.

The mean air autumn temperature ranged
from 11.2°C in Pozega to 14.2°C in Belgrade, and
in mountainous areas from 6.2°C on Kopaonik to
10.2°C on Zlatibor.

Mean air temperature deviations from
normal (reference period 1981-2010) ranged from
+0.3°C in Leskovac to +1.7°C in Negotin and Crni
Vrh.

In Belgrade, the seasonal deviation was
+0.9°C.

According to the percentile method, the
average air temperature during autumn in most of
Serbia was in the category of normal. The highest
daily air temperature during the autumn was
measured in ZajeCar on 15 September and
amounted to 35.0°C.
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bpoj neTmux maHa KpeTtao ce y MHTepBaILy
on 8 ua Ilamuhy no 22 y 3ajeuapy, a y BHIINM
npenenuma 10 4, KOJIUKO UX je PerHCTPOBAaHO Y
Cjenunu. PeructpoBan 0poj neTHUX AaHa je 3a 4
0 8 JaHa WCIOA TPOCeYHOr Opoja 3a jecemy
cesony y Behem nenmy CpOuje. 3abenexeHa je
jenHa Tporicka Hoh y beorpany.

TpomcKM TaHW PErHCTPOBaHM Cy Camo y
HWKUM KkpajeBuma. Y KpasmseBy Huje Oumio
TPONICKMX JiaHa, JIOK cy Mo 4 TpolcKa aaHa
peructpoBaHa y BaseeBy, hympuju, Humy u
JleckoBy. VY beorpamy cy 3alenexeHa Tpu
TPOIICKA JIaHA.

Hajumwka pgHeBHa Temiieparypa Ba3Iyxa
TOKOM jeceHH mu3MepeHa je 28. u 29. HopemOpa Ha
Komaonnky wu wmsHocmna je -6,1°C. Y Huwxkum
npeenuMa je HajHIKa TeMIeparypa Basayxa ol -
4,4°C 3abenexena y Bpamy 29. HoBeMOpa, 10K je
y beorpany HajHIKa TemmepaTtypa u3mepena 20.
HoBeMOpa 0,9°C.

VY beorpany Hucy 3a0enexeHH Mpa3HH
JaHW, JIOK je y HIDKMM TIpeJelliMa HajBUIIe
peructpoBano 10 y Jleckopuy. Ha mianuHama je
HajMamke Mpa3HuX JaHa Owno 8 Ha 3matubopy, a
HajBuie 27 y Cjenunn. OcMoTpeHu Opoj Mpa3zHUX
naHa je 0wo om 5 mo 9 maHa MCIOJ Mpoceka y
Behewm neny CpOuje.

VY Behem geny CpOuje yKymHa KOJIHYHMHA
MajlaBiHa je TOKOM jeceHW Omija y rpaHuIiaMa
MPOCEYHUX BPEIHOCTH, a4 Ha CEBEPOUCTOKY U
JeNoBUMa ILEHTpajdHe u jyrouctoune CpOwuje
W3HaJ TpoceKa Yy OAHOCY Ha HOpMaily 3a
pedepentau nepuos 1991-2020.
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H3Bop: PermryOanuku XuaApOMETEOPOIIOIIKH 3aBOJ
Cpouje, 2022

Source: Republic Hydrometeorological Service of Serbia,
2022

Cauxa 8.11. Cpenma TemmnepaTypa Bazayxa
y Cp6uju ToxoM jecenu 2022. ronuHe
Picture 8.11. Mean air temperature in Serbia
in autumn 2022

The number of summer days ranged from
eight in Pali¢ to 22 in Zajecar, and in the upland,
up to four that were registered in Sjenica. The
registered number of summer days was four to
eight days below the average number for the
autumn season in most of Serbia. One tropical
night was recorded in Belgrade.

Tropical days were registered only in the
lowland areas. There were no tropical days in
Kraljevo, while four tropical days were registered
in Valjevo, Cuprija, Ni§ and Leskovac. Three
tropical days were recorded in Belgrade.

The lowest daily air temperature during the
autumn was measured on 28 and 29 November on
Kopaonik and amounted to -6.1°C. In the lowland
areas, the lowest air temperature of -4.4°C was
recorded in Vranje on 29 November. In Belgrade,
the lowest temperature was measured on 26
November. It was 0.9°C.

No frost days were recorded in Belgrade,
while in the lowland areas, the highest number
was ten in Leskovac. In the mountains, the
smallest number of frost days was eight on
Zlatibor and the highest in Sjenica (27 days). The
observed monthly number of frost days was five
to nine days below the average in most of Serbia.

In the greater part of Serbia, the total
autumn precipitation was within the limits of
average values and in the northeast and parts of
central and southeastern Serbia, it was above the
average compared to the normal for the reference
period 1991-2020.



CyMa majiaBuHa KpeTaja ce y HHTEpBaly Ol
120,8 mm y IMoxxeru g0 333,9 mm na Komaonuky.
Oxcryname Ce30HCKEe KOIMYMHE TMafaBHHA O
HOpMaJsie 6mio je y untepBany og 67% y [loxern
1o 163% y banarckom Kaprosiy.

[Ipema MeTon mepLEHTHIIA CyMa TTaJjaBUHA
ToKOM jeceHu je y Behem nmemy CpOuje Ouna y
KaTeTOpHj HOPMAJIHO W KHMIIHO, y KaTeropyju
BeoMa KUIIIHO je 6mio y banarckom Kaprosiy, a
y Kareropuju cymHo y Basseny u Iloxern.

[Ipema metogm Ttepumna, y Behem peny
Cpbuje cyma mamaBuHa Owia je y TpaHHIaMa
MpoceyHux BpenHocTu. M3Han npoceka je Ouino Ha
CEBEpOMCTOKY H  JellOBUMa  IIGHTpalHe |
jyrouctoune Cpbuje, TOK je UCTOJ MpoceKa Ouo
Ha KpajibeM 3amay.

MakcumanaHa JHEBHAa KOJMYMHA TaJaBUHA
TOKOM jECeHH perucrpoBaHa je Ha Komaonuky 27.
centemMOpa u u3HOcKia je 67,3 mm. Y beorpamy
je TOKOM jeceHM HajBehn THEBHH MaKCUMyM
3abenexxeH 2. centeMOpa ¥ u3HOCHO je 27,1 mm.
Hajmama ce3oncka konmuumHa magaBuHa ofn 14,6
mm peructpoBana je y Kukunau 19. HoBeMOpa.

bpoj mana ca nmagaBunama ox 0,1 mm wu
BUIIIE, PETUCTPOBAHUX TOKOM jeCeHH OHO je y
uHTepBaiy ox 26 y Humy no 41 y Combopy, a Ha
ruianuHama of 37 Ha Lpaom Bpxy, 3natubopy u
y Cjenunu a0 44 Ha Konaonuky. 3a0enexeHu
Opoj mama je OWO y JjyXHHM, CEBEpHHUM U
ceBepo3anaguuM Jnenouma CpbOuje 10 7, a y
Combopy o 10 nana Behu of mpoceka, oK je Ha
UCTOKY W naeioBuMa 3amaane CpoOwje O6mimo mo 6
JlaHa Mambe JIaHa ca MaJaBuHaMa o] IIPoceKa.
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The amount of precipitation ranged from
120.8 mm in PoZega to 333.9 mm on Kopaonik.
The deviation of the seasonal amount of
precipitation from the normal ranged from 67% in
Pozega to 163% in Banatski Karlovac.

According to the percentile method, the
sum of autumn precipitation was in the category
of normal and rainy in most of Serbia. It was in
the category of very rainy in Banatski Karlovac
and in the category of dry in Valjevo and Pozega.

According to the tertile method, the amount
of precipitation was within the limits of average
values in most of Serbia. It was above the average
in the northeast and parts of central and
southeastern Serbia, while it was below the
average in the far west.

The maximum daily amount of autumn
precipitation was registered on Kopaonik on 27
September and amounted to 67.3 mm. The highest
daily autumn maximum in Belgrade was recorded
on 2 September and amounted to 27.1 mm. The
lowest seasonal rainfall of 14.6 mm was registered
in Kikinda on 19 November.

The number of days with autumn
precipitation of 0.1 mm and more ranged from 26
in NiS to 41 in Sombor, and in the mountains from
37 on Crni Vrh, Zlatibor and Sjenica to 44 on
Kopaonik. The recorded number of days in the
southern, northern and northwestern parts of
Serbia was up to seven, and in Sombor up to ten
days above the average, while in the east and parts
of western Serbia there were up to 6 days below
the average.

W3Bop: PenyOiuuky XuIpOMETEOPOIIOIKY 3aBOJT
Cpbuje, 2022

Source: Republic Hydrometeorological Service of Serbia,
2022

Cauxa 8.12. TIpocTopHa pacnogena
KonmurHe magasuHa (y mm) y CpOuju y TOKy
jecenn 2022. roauHe

Picture 8.12. Spatial distribution of
precipitation (in mm) in Serbia for the
autumn of 2022
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Ha Komaonnky cy TOKOM  jeceHH
3abenexxeHa 3 nmaHa ca magaBuHama ox 50 mm u
BehinM, 1ok je 1 perucrpoBaH y CmenepeBckoj
[Nanannu, Benukom 'papumiry u CjeHum.

Kpajem  jeceHm  CcHeXXHM  TIOKpHBad
3a0enexxeH je Ha IUlaHMHaMa. MakcuManHa
BHUCHHA CHEXHOT MOKpHBada PErMCTPOBaHa je Ha
Komaonuky 28., 29, u 30. HOBeMOpa u W3HOCHIIA
je 14 cm. Ha Komaonuky je 3abenexeno 10 gana
ca CHE)KHUM TMOoKpuBaueM, 6 Ha Llpnom Bpxy, 2 Ha
3natubopy, nok je y CjeHunu peructpoBas 1 naH.

3abenexxeH Opoj 1HaHa ca  CHEXHUM
MOKpHUBaueM je 3a 2 10 9 1aHa MambH Of jecemer
MpocexKa.

a
IManwh

B :xcreevio ko
B seomA Kio

KHUIHO
HOPMAJIHO
CYWHO

[ BEoMA cyumio
B xcreemio CyiHo

Tpajame cujama CyHma Owio je y
rpaHuilamMa IpoceKa. BpeaHocTH ocyHYaBama
KpeTaje cy ce y uHrepBainy on 338,9 wacoBa y
[Toxeru no 503,0 wacoa y Herotuny.

Y onmHOCy Ha HOpMainy 3a pedepeHTHH
nepuon 1991-2020. tpajame cujama CyHna Ouio
je y unrepsany ox 81% y Combopy mo 117% y
Heroruny.

Toxom jecenu 2022. romuHe Opoj naHa ca
MarjioM y HW)XKHM NpeIeluMa KpeTao ce Yy
unTepBany o 2 y Kparyjesuy no 57 y Iloxern,
oK je y beorpamy peructpoBaHo 14 nmaHa ca
MmarjoM. Ha nnanunama je Opoj JaHa ca mariom
owo y wmurtepBany oa 31 y Cjenunum mo 56 Ha
Lprom Bpxy. ¥V Hoom Cany je ca 22 nana ca
MarjoM IpeBazul)eH MakCUMyM 3a Ty CTaHHILY
KOju je nu3Hocuo 19 nmaHa, a 3a0enexeH je y jeceH
1978. ronune.
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There were three days with precipitation of
50 mm and more on Kopaonik during autumn,
while one day was registered in Smederevska
Palanka, Veliko Gradiste and Sjenica.

In late autumn, snow cover was recorded in
the mountains. The maximum depth of snow
cover was registered on Kopaonik on 28, 29, and
30 November and was 14 cm. Kopaonik recorded
ten days with snow cover, Crni Vrh six, and
Zlatibor two, while one day was registered in
Sjenica.

The recorded number of days with snow
cover was two to nine days below the autumn
average.

V3Bop: PermyOianaku XuapoMeTeopoIOKy 3aBO
Cpouje, 2022

Source: Republic Hydrometeorological Service of Serbia,
2022

Ciauka 8.13. OreHa ce30HCKE KOJIMYHHE
nagaBuHa (y mm) oapehera metogom
nepreHTmia 3a jecen 2022, roguae
Picture 8.13. Estimation of the seasonal
precipitation (in mm) determined by the
percentile method for autumn 2022

The sunshine duration was within the limits
of the average. It ranged from 338.9 hours in
Pozega to 503.0 hours in Negotin.

Compared to the normal for the reference
period 1991-2020, the sunshine duration ranged
from 81% in Sombor to 117% in Negotin.

During the autumn of 2022, the number of
days with fog in the lower regions ranged from
two in Kragujevac to 57 in PoZega, while 14 days
with fog were registered in Belgrade. In the
mountains, the number of days with fog ranged
from 31 in Sjenica to 56 on Crni Vrh. Novi Sad,
with 22 foggy days exceeded the maximum
measured at the station. The previous maximum of
19 days was recorded in the autumn of 1978.
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VY Behiem neny CpOuje 3abenexeHu 0poj
naHa ca marjoM 6wo je ox 4 mo 10 mana Behu ox
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W3Bop: Peny6auuku XHAPOMETEOPOIIOLIKH 3aBOJT
Cpbuje, 2022

Source: Republic Hydrometeorological Service of
Serbia, 2022

Canka 8.14. OreHa ce30HCKE KOJIMYNHE
nmagaBuHA (y mm) oapeheHa MmeTonom
Tepuwia 3a jeceHn 2022. roauHe

Picture 8.14. Estimation of the seasonal
amount of precipitation (in mm)
determined by the tercile method

for autumn 2022

In most of Serbia, the recorded number of
days with fog was four to ten days above the
autumn average.

M3Bop: Peny0nuuku XuapoMeTeopoIONIKH 3aBO
Cpbuje, 2022

Source: Republic Hydrometeorological Service of Serbia,
2022

Canka 8.15. OcyHuaBame y 4yacoBuMa 3a
jecen 2022. ronuHe

Picture 8.15. Sunshine duration in hours for
autumn 2022
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9. IHTEH3UBHU MOHUTOPUHT Y
2022. TOAUHU

9. INTENSIVE MONITORING
IN 2022

Monurtopunr ButanHoctd myma Hupoa I,
NpEeACTaB/ba IPUMEHEH CUCTEM  YIIOPEIHHX
NpeIMETHUX WCTPaKUBaka W3 BHIIE HAYYHHX
obnactu mymapcrsa. HayuHo uctpaxxuBauku paj y
npahemy crama mryma Ha Husoy Il xapakrepurre
MYJITUIUCUUITIMHAPHA U CTYAWO3HHU MPUCTYTI, Kao
u mnpaheme HEymopeauBO BHUILE Mapamerapa of
MoHuTopuHTra Ha HuBoy 1. Ornemne cranuie 3a
MonutopuHr Hwupoa II, mocraBjbeHE Cy LIMpOM
EBporickor KOHTMHEHTa IIpeMa jEJUHCTBEHO]
metoponoruju ICP Forests mporpama ca nusem aa
Cce KOHTHHYaJHO BpLIE MEpema U CaKyIllbajy
nojal O CTalky IIymMa y KojuMa BJanajy
Pa3IMYUTH CIEHUPUIHN EKOJIOIIKH YCIIOBH.

OBe mymMcke OHOIIEHO3E Hajpa3IUIUTH]UX
Cy TAKCOHOMCKHMX MPHUIAIHOCTH, Ca [IHPOKUM
CTHIEKTPOM Pa3JiKa y TUBEP3UTETY BPCTA, CTCIICHY
YOBEKOBOI' yTHIAja y CMHUCIY HHTEH3UBHpamba
bUXOBE MPOU3BOIHE (PYHKIIHj€E, 10 IITyMa Y KOjuMa
ce MPUMEHY]y U3PUUNUTO YIPaBHAYKH MEXaHU3MH
OouyBama CTaHMIITA, Ca CTPOTHM pPEKUMHMA
3aIlITUTE U KOH3EpBaIlyje.

[Iymcke  eKoCHCTeME, Kao  H3y3eTHO
CIIOKEHE  CHTHTETE,  OIUIMKY]y  Pa3iIHYUTH
TapaMeTpH TO/JIOKHA KOHCTAaHTHUM Bapwjalijama
yciel HENpecTaHor M HEOJBOjUBOT JEJIOBama
a0MOTHYKUX U OMOTUUKUX YMHWIALIA.

W3a30BU U IMJBEBH OBAKBOT UCTPAXKUBAUKOT
NPUCTYIIA Cy a C& HAKOH BUILETOAUIIBUX aHAIN3a
MOTY YOUYHMTH 3aKOHHTOCTH W W3BYhH 3aKJby4IlH O
(denomMeHy cymema nryma y EBpory, kao u jacHuje
neduHECambe cUcTeMa ,,y3pOK-TIOCIeAnIa™ 3a CBe
npahexe nmpoMeHe.

Kpurepujymu mporeHe Koje HHTEH3UBHU
MOHHUTOPHHI TOZIpa3yMeBa, ycarjameHu Cy 1 Tako
onpeheHu na ce M00WjeHH MOJANN O CTalky IIyMa,
HAaKOH YHOCA U CTaTHCTHYKE 00pajie aHATUTHIKA U
JOTMYKKA JIako mopene, JnAajyhu ocHOBy 3a
pasIMuuTe KOMIIApaTHBHE CTyAMje. YO4YaBameM
CIIMYHOCTH W  pa3iuka, onxdaiyjy ce WIu
NpUXBaTajy  MOPETIIOCTaBKE O  [PUMapHAM
Y3pOYHUIMMA HapyllIeHe MPUPOIHE PABHOTEKE Y
IIyMCKUM 3ajefHuIlamMa, npensuha Jajbu TOK
HACTAJIMX IIPOMEHAa W CTPATeIlKH, ca TJCIUIINTa
BUILIE  TNPUMEHEHUX  IIYMAapcKUX  Hayka,
npenynpehyje gajse Jerpamupame IIymMa Kao
MPUPOJTHUX TIeJIMHA O] HEMPOICHHUBE BPEAHOCTH.

OcHuBamem orneaanx mnapuena y  HII
®pymka ropa, HIT Komaonuk, Oyanuma, LpHoM
Bpxy U Mokpoj [opu, Cpbuja ce mpuxspydnsia
EBporickoj mpexu o mpeko 800 BUT Husoa 11
Koje cy Beh mocrojaje y TOM TPEHYTKY.

VYuecTanoct npahema
mapaMeTapa nprKkasana je y tabemu 9.1.

MOj€ANHUX

Level 1l monitoring of forest vitality is an
applied system of comparative analyses and
combines studies from different scientific fields of
forestry. Scientific research in the Level Il
monitoring of the forest condition is characterised
by a more elaborate multidisciplinary approach.
Level 1l measurements include an extremely
greater number of parameters than Level |
monitoring. Level 1l sample plots have been
installed throughout Europe according to the
harmonised methodology of the ICP Forests
programme. The primary aim of the programme is
to achieve continuous measurement and collection
of data on the state of forests with different
environmental conditions.

These forest biocoenoses belong to different
taxonomic groups and greatly differ in the diversity
of species. They also differ in the degree of human
interference and range from forests in which the
human impact has been intensified in order to
improve their production function to the forests
which are managed under very strict protection and
conservation regimes, with the mere purpose of site
conservation.

Forests are complex ecosystems defined by a
range of parameters. These parameters are highly
variable due to the continual and complex
interactive action between biotic and abiotic
factors.

The aim and, at the same time, the challenge
of this type of scientific approach, has been to
reveal the laws and draw conclusions about the
phenomenon of European forest decline and to
determine the causes and effects of all observed
changes.

The assessment criteria of intensive forest
monitoring have been defined and harmonised in
such a way that after entering and statistical
processing of data on the forest condition, they can
be easily compared, both analytically and logically,
and further used as a basis in various comparative
studies. By perceiving the existing similarities and
differences, we can accept or reject the assumptions
about the primary causes of the disturbed natural
balance in forest communities, predict the future
trend of these changes and plan a strategy to
prevent further degradation of forests as invaluable
natural resources.

By establishing sample plots in NP Fruska
Gora, NP Kopaonik, NP Odzaci, Crni Vrh and
Mokra Gora, Serbia has joined the European
Network of over 800 Level Il sample plots.

The frequency of parameter monitoring is
shown in Table 9.1.
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Tabdesa 9.1. [Tapamerpy, yuectanoct npahema U HHTEH3UTET MOHUTOpHUHTa 32 Hupo 11
Table 9.1. Level Il parameters, frequency of observation, and monitoring intensity

Yuecrajocr npahema / Frequency of observation
1. Crame kpyHa cradana/ Tree crown condition Hajmame roquuimse/ At least annually
2. DonmjapHe aHanuse/ Foliar analyses Caake roaune/ Every year
3. Xemmusam 3emspiiTa/ Soil chemistry Caakux Jjiecer roarna/ Every ten years
4. Xemu3zaM 3eMJbHIIHOT pacTBopa/ Soil solution chemistry Konrunyanno/ Continuously
5. Ipupact/ Increment KonTtunyanno/ Continuously
6. IMpuzemna Bererarmja/ Ground vegetation Tognmmse/ Annually
7. Armocdepcka nenosuija/ Atmospheric deposition KonTtunyanno/ Continuously
8. LItere ox 030Ha/ Ozone injury Tognmmse/ Annually
9. [Mpaheme ¢enonoruje/ Phenology Copmumse/ Annually
10. Merteoponomnika ocMatpama/ Meteorological assessment Tognmmse/ Annually
11. HUnpekc micue niospruae/ Leaf area measurements Tomumme/ Annually

HameHncke ornenHe moBpLIMHE 32 MHTEH3-
WBHM MOHHUTOPWUHI YTHLAja MNPEKOrPaHUIHOT
Ba3AyIIHOT 3araljema Ha IIYMCKE E€KOCHCTEME Y
Cpbuju — OwmomHamKkarujcke Ttauke Hwupo-a Il
OoCHOBaHe cy y nepuoay oxn 2009 no 2013. roause,
ca 10 pangHux maHena — U3 Pa3IHUYUTHX CTPYUYHHX
obyacTh  IIyMapcTBa, TIPYyNUCAHHX  MpeMma
MpenIMeTy HCTpaXknBama, MoK je y 2021. roguHn
YBPIITEH jOUI je/laH paJHu NaHe]l — HHAEKC JICHE
noBpimne). CBe aktuBHoctd Ha BUT Huso II
CIIPOBEJE C€ y CKIaly ca yImyTCTBOM O MeToxama
W KpUTEpPHjyMHMa 3a yCarJlallieHO Y30pPKOBame,
OLlIeHY, MOHUTOPHHT W aHAIIM3y yTHUIlaja 3aralhema
Bazayxa Ha mryme npema [CP Forests Manyany.

9.1. OIJIE/THO I10/bE KOITAOHHUK

OrJie/iHa MOBPIIMHA 32 MHTEH3WBHH MOHUT-
opuHI — OuomHauKaijcka tauka Hupoa Il Ha
Konaonuky ocHoBana je y 2010. rox. OruieaHo
MoJbe HaNasu ce y 74. oJesbermy Tra3JMHCKE
jenuaune ,,CaMOKOBCKa peka“ y HaIMOHAIHOM
napky KomaoHWK y 4YHCTO] CacTOjUHH CMpUe,
Picea abies (L.) H. Karst. ITospimna BUT tauke
HuBo-a II na Kommaonuky je 0,5 ha (100x50 m).

[To onpehuBamy JOKalWje HMPUCTYIUIO CE
Ie0JICTCKOM CHHUMamYy JioKanuje Oynayhe oriemne
naprenie. CBa crabia y OKBUpPY mapiielie ¢y oben-
eXeHa CTaJTHUM O3HaKama Ha KOpH JApBeTa o Op-
oja 1 mo 195. Uspalen je nururaiHu CUTyallMOHU
TUTaH mapleliec Ha KOMe Cy MpHKa3zaHa CHUMJbCHA
ctabna (cmuka 9.1). [lonoxaj cBakor cradna ned-
WHHCAH je KOOpAWHATaMa KUJIOMETapCKe MpEKe.
Ha auruTanHoM CHUTYallMOHOM IUTAHY je TpHKa3-
aHa W BHCHHCKa mpejacraBa TepeHa. [lo reoxer-
CKOM CHUMamy Mapiiene MPHUCTYIHIO ce TMOJHu3-
amy orpajze, Kako OM ce HMHCTalMpaHa omnpema
3alITUTHIIA OJ] IMBJ/hAYM U HEeyMmocheHux nuia. Ha
OBOM OIJICJAHOM I10JbY MOCTaBJbeHA je Kyhwuia 3a
onpemy u uHcTpymeHnre. Orpana je uspaheHa of
OarpeMoBuX CcTyOOBa, IUICTEHE IOIMHKOBaHE
JKUIIE U PaBHE MOIIMHKOBAHE JKUIIE YKYITHA BUCUHE
2,0 m. IloctaB/beHe Cy JIBE Kaluje jeiHa KOJICKa
mmpuHe 3,0 m ¥ jeqHa nemadka mupuse 1,5 m.
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Sample plots established for intensive
monitoring of the impacts of transboundary air
pollution on the forest ecosystems in Serbia —
Level Il intensive monitoring plots — were
established from 2009 to 2013, together with 10
operating panels (from 10 different scientific
fields of forestry, grouped according to the study
field, with another working panel included in 2021
— the leaf area index). All the Level Il activities
are carried out in compliance with the ICP Manual
on methods and criteria for harmonised sampling,
assessment, monitoring and analysis of the effects
of air pollution on forests.

9.1. KOPAONIK SAMPLE PLOT

The Level Il intensive monitoring plot on
Kopaonik was established in 2010. The sample
plot is located in compartment 74 of the
“Samokovska Reka® management unit in the
Kopaonik National Park, in a pure spruce stand
(Picea abies (L.) H.Karst). The area of the Level
Il intensive monitoring plot on Kopaonik is 0.5 ha
(100x50m).

After the location had been determined, the
geodetic survey of the site selected for the future
sample plot was carried out. All the trees on the
plot were permanently marked with numbers 1 —
195 on the bark. A digital field map of the plot
was created. It included all the recorded trees
(Figure 9.1). The position of each tree was defined
by the coordinates in a 1km grid. The digital map
included the altitude of the presented terrain. After
the plot had been surveyed, a fence was built to
protect the installed equipment from wild animals
and people not engaged in the project. The fence
was made of locust poles, with galvanised wire
rope and galvanised wire mesh. It is two meters
high and has two gates, one for vehicles (3.0 m
wide) and one for people (1.5 m wide).



VY OKBHUpY OTJIeHE TMOBPIINHE U3/IBOjEHE Cy

Y TPH MOTHapIesne, ITMMeH3uje 2525 m u To:

— TOTHmapena 3a TMPOIEHY CTamka KpyHa W
npUpacTa;

— TOTHapIena 3a 3eMJBHIITA;

— TOTHapiena 3a Mpu3eMHy BereTanyjy.

3a mpaheme cTama KpOUIBU y OKBUPY

OoTJielHE Tapueie W3JBOjeHa je HaMeHCKa

nmotmaprena 2 aumMmeHsuje 25x25 m. Y OKBHPY

notmnapiene 2 u3asojena cy 30 crabana Ha KojuMa
ce omemyje CTame Kpoulkbu. Y  OKBHUPY

MOTIIApIIEeTIe 3a TPU3-€MHY BETETaIljy H3/BOjeHE

Cy YeTHpH OrjiefHe Mapleie y BHAY KBaapaTa

mumensuje  10x10 m  3a  ¢uopuctudka H

BEreTalnyjcka UCTpakupama. M3mely mormapiiena

W Orpaje OrjiefiHe TOBPIIMHE Hanasu ce ,,Buffer

30Ha.

Ha ornemHom mospy mocTaBibeHa je orpema
3a U3BOheme mporieca MOHUTOPHHTA U TO

— 20 kojJekTOopa 3a BIAXHY MACTO3UIHU]Y
(,,Throughfall) koja mpomasu Kpo3 KpyHe
crabana;

- 6 xomektopa (,,Bulk”) 3a
JIETIO3HIIH]j€ HA OTBOPEHOM;

— 5 KOJIEKTOpa 3a CHET;

— 5 konekrtopa (,,Stemflow*) 3a y3opkoBame
JIETIO3UIIHje Koja ce CIIMBa HU3 CTadIIo;

— 3 rpaBWTanMoOHa JM3UMETpPA 3a CaKyIlJbaHE U
aHaiM3y XEMHjCKOT cacTaBa 3eMJBHUIIHOT
pacTBopa;

— 15 xonekropa (cakyrsbaym) JMCHOT OMa/a;

— 1 ayromarcka METEOpOIIOIIKa CTAHUIIA;

— kyhwuma 3a cMeniTaj ”HCTpyMEeHaTa;

— COJIapHH TaHeN 3a NPOU3BOAIY EJIEKTPUYHE
eHepruje;

— 18 mexanmukux neHapomerapa 3a npaheme
NpUpacra;

— 1,,Thayson“ GapujepHa (hepoMOHCKa KIIOIKa;

— 16 cranaux Tadaka (mO3WIMja) 3a MPOLEHY
MHJEKCa JIMCHE IOBPIIMHE IIOCTaBJbEHO je
2021. rogure, a y 2022. ronuHU AOAATO jOIII
16 cramHuX Tayaka.

Y30pKOBambe

The following three subplots, 25 x 25 m in
size, were established within the sample plot:
— a subplot for the assessments of crown
condition and tree growth,
— asubplot for soil surveys,
— asubplot for ground vegetation assessments.
Subplot 2 established within the sample plot
for the purpose of crown condition monitoring is
25x25 m in size. It has 30 trees selected for crown
condition assessment. Four square sampling units
of 10 x10 m were established for floristic and
vegetation assessments within the subplot for
ground vegetation assessments. There is also a
“buffer” zone between the subplots and the sample
plot fence.

The following equipment necessary for the
process of monitoring was installed:

— 20 (‘Throughfall) collectors of wet
deposition that passes through the crowns
of trees,

— 6 ('Bulk’) collectors for
deposition in the open field,

— 5 snow collectors,

— 5 (‘Stemflow) collectors for sampling
deposition that pours down the tree,

— 3 gravity lysimeters for the collection and
analysis of the chemical composition of
the soil solution,

— 15 litterfall collectors,

— 1 automatic weather station,

— atool shed,

— asolar panel for electricity production,

— 18 mechanical  dendrometers  for
increment measurements,

— 1 Thayson’ barrier pheromone trap,

— 16 fixed points (positions) for estimating
the leaf area index were installed in 2021,
and another 16 points were added in 2022.

sampling
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Ha ornennoj moBpmwan y HIT ,,Komaonuk*

y 2010. roguau, oaqMax 1o orpalhuBamy mapIiene u

MOCTaBJbaby OINpPEME NPHUCTYNHIO Ce H3BOhCHY

OINEPATUBHOT TUIaHA METOJIOJIOTHjOM TPOMHCAHHUX

3agaraka. Y 2022. romunu, ypaheHa cy mepema

Koja ce 00aBJbajy KOHTHHYHUPAHO U Ha TOTUIIEHEM

HHUBOY:

— ypahene cy ananmze crama Kpoumu 3a 30
crabanma koja cy omaOpaHa 3a Ty CBpXy H
ypaheno je mpaheme OpojHOCTH TOTKOPHAKA
nyteM ,,Thayson“ OapujepHe ¢epoMoHCKe
KJIOTIKE;

— M3BpIICHA Cy (JIOPHUCTHYKA W BEreTalujcKa
WCTpaXuBama, MpojehHu, JeTHmH U jecemu
acCIeKT TpPH3EMHE W BereTaluje Cpeamer
crpara y cacTojuHH;

— Y30pKOBam€  BIAXHE  JCMO3WIHje M3
»Throughfall“,  ,Bulk”, “Stemflow” wu
KOJIGKTOpa 3a CHET, W 3eMJBUIIIHOT PacTBOPA
U3 TPaBUTAI[MOHUX JM3UMeTapa, pal)eHo je Ha
MECEYHOM HHBOY;

— CaKkylUbaHH Cy Y30pIM JIMCHOT Olaja Ha
MECEYHOM HHBOY;

— TocMaTpaHe Ccy H OelexeHe MPOMEHE
IpupacTa Ha MECEYOM HHBOY, IIyTEM
MEXaHMYKHUX JIHApoMeTapa, Ha 18 omabpaHux
crabaina;

— KOHTHUHyaJJHO Cy BpiieHa  (ESHOJIOMKA
OocMaTrpamka Ha MECEYHOM HUBOY Yy IIEPUOAY
BEreTalluje;

— CcakyIUbaHM Cy y30pIH ca ojapeljeHux crabana
3a mporieHy omirehema o1 030Ha;

— CaKyIUbCHHM CY y30pIH ca ojapelenux crabana
3a (honmjapHe aHaNM3E,

— 32 JICTCPMUHHCAHE METCOPOJIONIKUX YCI0Ba
oOpahenn cy momamu ca  ayToOMaTCKe
METEOPOJIONIKE CTAHMIIE KOja je MOCTaB/beHA
HAa OTJICTHOM TOJBY;

— ypaheHa je pekoHCTpykuuja ,,Stemflow*
KOJICKTOpa W TI'paBUTALIMOHUX JIU3UMETapa
KOjU Cy CTpajalil ycieJ 3WMCKUX YCIoBa
(cmuke 9.2 m 9.3);

— Ha OCHOBY (OpPMHpaHE Mpexa CTATHUX
Tayaka (TI03MIIMja) IpaBjbeHe ¢y dororpaduje
MOKPOBHOCTH ~ Bereranuje (MHICKC JIMCHE
MOBPIINHE);

- IIpu CBAaKOM TEPCHCKOM H3JIACKY IMPAXEHBECHU
Cy KOJIGKTOPH 3a BI@XHY JCHO3UIIH]Y,
TpaBUTAllMUOHU JIUSUMETPU, KOJICKTOpU 3a
JUCHU OTnajx W paheHa je KOHTpoJja wLenor
OTJIETHOT TI0Jha.

3anucHUK ca JaTyMOM 3a KOHTHHyHpaHa

Mepema ¥ Y30pKOBambe, BOJUIIA je CBaKa O eKHIIa

JIeTaJbHO TP CBAKOM OOMJIACKY OTJIE/IHE Taplese

y QopMH pamHOT TEPEHCKOT JHEBHUKA, KOJU

CIIy’KH 32 J1a00paTOPHjCKU U KaOUHETCKH pajl.
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Immediately upon fencing and installing
the necessary equipment on the sample plot in
"Kopaonik™ National Park in 2010, the
implementation of the operative plan was
initiated following the prescribed methodology.
The following continuous and annual
measurements were carried out in 2022:

— the crown condition was assessed on 30 trees
selected for this purpose and the abundance of
the bark beetle was monitored using
“Thayson™ barrier pheromone traps;

— floristic and vegetation assessments were
conducted, i.e. spring, summer, and autumn
aspects of the ground and middle-layer
vegetation in the stand,;

— the wet deposition was sampled from
“Throughfall’, "Bulk’, "Stemflow’, and snow
collectors and soil solution from gravity
lysimeters once a month.

— litterfall was sampled once a month;

— changes in tree increment were monitored
every month using mechanical dendrometers
installed on 18 selected trees;

— phenological observations were carried out
every month continuously during the growing
season;

— samples were taken from the trees selected for
the assessments of ozone injury;

— samples were taken from the trees selected for
the foliar assessments;

— weather conditions were determined based on
data obtained from the automatic weather
station installed on the sample plot;

— “Stemflow™ collectors and gravity lysimeters
damaged by unfavourable winter conditions
were reconstructed (Figures 9.2 and 9.3);

— the network of permanent points (positions)
was used to take photographs of the
vegetation cover (leaf area index);

— wet deposition collectors, gravity lysimeters,
and litterfall collectors were emptied during
every field visit, and the sample plot was
inspected.

Each team kept a detailed logbook with the
dates of continuous assessments and material
sampling. It was in the form of field reports filled
for each field visit and suitable for subsequent
laboratory and office analyses.
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Cauxa 9.1. Curyannonu mnan’ ornene nospiuuHe — n3BeneHo crame BUT Hupo 11 Konmaonuk
Figure 9.1. The sample plot field plan, "Kopaonik™ Level Il sample plot

1CuTyaluoRy MIaH U3BEIEHOT CTama je u3pahen y IHCTUTYTY 3a IyMapcTBO Y AUTUTATHOM OOJIMKY y CKIIaLy Ca CTAaleM Ha TepeHy U CKUIIOM OCHOBHE MOCTABKE OMJIEIHAX MOTHApIIEa.
*A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the field.
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Figures 9.2-9.3. Level Il sample plot — Kopaonik — field work

9.2. OI'JIE/IHO I1O/bE IIPHHU BPX

Toxom 2013. ronuHe OCHOBaHE Cy jOIII JIBE
ornemnHe mapuene Huso-a I, jenna wva LlpHOM Bpxy
u apyra Ha Mokpoj ropu. bruoHmukanmjcka Tauka
HuBo-a II na LlpHoM BpxXy Hanasu ce y Ta3HHCKO]
jeaununy ,,Lpau Bpx — Kynunoso* y 17. onesbemy
y uncroj cacrojunn Oykse (Fagus sylvatica).
Orneana noBpimHa 3axBara 0,5 ha (100x50 m) Ha
HaJMOpPCKo]j BUcHHU o7 930 mo 945 m.

Ilo ogpehuBamy noKaiyje NPUCTYIHIIO CE
IeOICTCKOM CHHMamy Oyayhe oryieane mapiiene.
Cea crabna y OKBUpY mHapIieiic cy oOenexeHa
CTaJJHUM O3HaKama Ha KOpH ApBera ox Opoja 1 mo
150. MspaheHn je IuruTanHu CUTYaLMOHH IUIaH
naprene (ciuka 9.4) ca BHCHHCKOM TIPEICTaBOM
TepeHa Ha KOME je NpHKa3aH IMOJI0XKa] CBAKOT
crabna. Ilo TreonmerckoM CcHUMamwy THapLene
NPUCTYIUIIO c€ TOAM3amY orpane kKako Ou ce
HWHCTAJIMpaHa OIIp€Ma 3allTUTWIIa OA AWBJbA4Yd N
Heynocnenux Jmna. Orpama je wuspaheHa on
OarpeMoBHX CTy0OBa, IUIETCHE MOIIMHKOBAHE XKHIIE
Y paBHE MOIMHKOBAHE KHIle YKyITHa Bucuue 2,0 m.
[locTaBspeHe cy nBe KanMje jeJHa KOJICKa IIMPHHE
3,0 m u jenHa nemavka mmpuHe 1,5 m.

VYHyTap orieHe mapuene u3/BOjeHe Cy TpH
HOTIIApIIeIIe 32 HAMEHCKO Y30PKOBAbE:

— T[oTHapiena 3a MpOLEHy CTama KpyHa |
npUpacra;

—  ToTHapuesna 3a 3eMJbHUILTA;

— ToTHapuesna 3a Ipu3eMHy BereTanujy.

3a mpaheme cTama KpOIIHBU Y OKBHPY
OTJIC[IHE TMapleie HW3BOjeHa je HaMeHCKa
nognapuena 2 auMeHsuje 25X25 m. Y okBupy
notnapuene 2 u3asojena cy 30 crabana Ha KojuMa
Ce Ol Y]j€ CTarbe KPOILbHH.

198

9.2. CRNI VRH SAMPLE PLOT

Another two Level Il sample plots were
established in 2013, one on Crni Vrh and another
one on Mokra Gora. The Level Il sample plot on
Crni Vrh is located in the "Crn Vrh-Kupinovo®
management unit, compartment 17, in a pure stand
of beech (Fagus sylvatica). The sample plot is 0.5
ha in size (100 x 50 m) at 930 to 945 m a.s.l.

After the location had been determined, a
geodetic survey of the site selected for the future
sample plot was carried out. All the trees on the
plot were permanently marked with numbers 1 —
150 on the bark. A digital field map of the plot
was created (Figure 9.4). It included elevation data
for the terrain on which the position of each tree
was presented. The next step was to build a fence
to protect the installed equipment from wild
animals and people not engaged in the project.
The fence was made of locust poles, galvanised
wire mesh and galvanised wire rope. It is two
meters high and has two gates, one for vehicles
(3.0 m wide) and one for people (1.5 m wide).

The following three
established within the sample plot:
— a subplot for the assessments of crown

condition and tree increment,
— asubplot for soil surveys,
— asubplot for ground vegetation assessments.

Subplot 2 established within the sample plot
for the purpose of crown condition monitoring is
25x25 m in size. It has 30 trees selected for crown
condition assessment.

subplots  were



Y okBHpy mOTHapuene 3a HPU3EMHY
Beretarnyjy III1 1 u3gBojeHe Cy YeTHpH OTJICIHE
napuesne y BuAy kBaapara auMensuje 10x10 m 3a
¢dnopucTHYKa W BereTalujcKa HCTPaKHUBaIbA.
W3zmely motnaprena u orpaze oryieHe MOBPIIMHE
Hanasu ce ,,Buffer 3ona.

Ha orienHom mosby mocTaBJbeHa je ompema
3a U3BOheme mporieca MOHUTOPHHTA U TO:

— 20 xomekTopa 3a BIAXHY JETO3ULH]jY
(,,Throughfall“) koja mpomasm Kpo3 KpyHe
crabana;

— 6 xomektopa (,,Bulk”) 3a
JIETIO3UIIHje Ha OTBOPEHOM;

— 5 xonekropa (,,Stemflow”) 3a y3opkoBame
JIETIO3WIINj € KOja Ce CITMBa HU3 CTa0II0;

— 5 KOJIeKTOpa 3a CHET;

— 3 rpaBUTanMOHA JIM3UMETpa 3a CAKyIJbaHE U
aHalM3y XEMHjCKOI' cacTaBa 3eMJbUIIHOT
pacTtBopa;

— 15 xonekTopa (cakymnybaun) JINCHOT OMaja;

— kyhwIia 3a cMellTaj UHCTpyMEHATa;

— KaMepa 3a (peHOIoIIKa OcMaTpama;

— 18 mexaHuukux JeHIpoMeTapa 3a npaheme
HpUpacTa;

— 16 cranamx Tavaka (MO3UIIMja) 3a MPOIEHY
WHJIEKCA JIMCHE TOBPIIWHE IIOCTaBJHEHO je
2021. romune, a 'y 2022. ronuHu goxato jom 16
CTaJHUX TaJaka.

Y 2022. roguHHU, CpoBeneHa Cy Mepema Koja
ce 00aBJbajy KOHTHHYHPAaHO M Ha TOIWIIKHEM
HUBOY:

— ypaheHe cy aHamu3e crama Kpouimbu 3a 30
crabarna Koja cy omabpaHa 3a Ty CBPXY;

— CaKkylUbaHM Cy Yy30pIH TOTpeOHH  3a
¢dropucTHYKa M BEreTalljcKa HCTPaXKHBaba,
nposniehHu, NeTHU U jecemn acleKT Mpu3eMHe
Y BEreTalje CPeIber Crpara y CacTOjuHH;

Y30pKOBame

—  Y30pKOBambe BIIA)KHE JICTIO3UIIN] € u3
,Throughfall®, “Stemflow” u ,,Bulk®
KOJICKTOpPa, M 3EMJBHMIIHOT pacTBOpa W3

rpaBUTAIMOHUX JH3MMeTapa, paljeHo je Ha
MECEYHOM HHUBOY;

— CakylmbaHU Cy Y30pIM JHCHOT OMaja Ha
MECEYHOM HHBOY;

— CakymbaHH Cy y30pIu ca ofpeljeHux crabana
3a onujapHe aHaANIK3E,

— TIOCMaTpaHe cy U OeeKeHe MPOMEHe prpacTa
HA MECEYOM HHUBOY, NYTEeM MEXaHHYKHX
JIeHaApo-MeTapa, Ha 18 ogaOpanux crabana;

— KOHTHHyaJlHO Cy  BpliecHa  (eHOoIKa
ocMaTparka Ha MECEYHOM HUBOY;

— CaKyIUbEHH Cy y30pIiH ca onapehennx crabana
3a mporieHy omTehema 071 030Ha;

— 3a JICTCPMHUHHCAKmE METEOPOJIOIIKUX YCI0Ba
oOpahern cy Tmomanmm ca  ayTOMAarcke
METEOPOJIOIIKE CTAHUIIC HA OIVICHOM T0JbY;

Four square sampling units of 10 x10 m
were established for floristic and vegetation
assessments within the subplot for ground
vegetation assessments SSP 1. There is also a
“buffer” zone between the subplots and the sample
plot fence.

The following equipment necessary for the
process of monitoring was installed:

— 20 ("Throughfall™) collectors of wet deposition
that passes through the crowns of trees,

— 6 ('Bulk") collectors for sampling deposition in
the open field,

— 5 (‘Stemflow’) collectors for
deposition that pours down the tree,

— 5snow collectors,

— 3 gravity lysimeters for the collection and
analysis of the chemical composition of the
soil solution,

— 15 litterfall collectors,

— atool shed,

— a camera system for recording and tracking
phenology,

— 18 mechanical dendrometers for increment
measurements,

— 16 fixed points (positions) for estimating the
leaf area index were installed in 2021, and
another 16 points were added in 2022.

sampling

The following continuous and annual

measurements were carried out in 2022:

— the crown condition was assessed on 30 trees
selected for this purpose;

— samples were collected for floristic and
vegetation assessments, i.e. spring, summer,
and autumn aspects of ground and middle-layer
vegetation in the stand;

— the wet deposition was sampled from
“Throughfall’,  “Stemflow™ and "Bulk’
collectors and soil solution from gravity
lysimeters once a month;

— litterfall was sampled once a month;

— samples were taken from the trees selected for
the foliar assessments;

— changes in increment were observed every
month  using  mechanical  dendrometers
installed on 18 selected trees;

— phenological observations were carried out
continuously every month;

— samples were taken from the trees selected for
the assessments of ozone injury;

— weather conditions were determined based on
data obtained from the automatic weather
station installed on the plot;
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LEGENDA:
Granica povriine stanice Nivoa Il (ograda) W Kolektori za via2nu depoziciju (20)
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(© Kolektori za umski opad
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@ Poziciia snimanja sferiénih fotografija za LA

Cunka 9.4. JIATMTaIHK CUTYaIIMOHH TU1aH? U3BEIEHOT CTamba OrJIeIHe maplesne Ha LlpaoM Bpxy
Figure 9.4. The sample plot field plan?, *Crni Vrh™ Level 1l sample plot

ZCI/ITyaIIPIOHI/I IUTaH U3BE/ICHOT CTamba je m3paler y ViHCTHTYTY 3a mrymapetBo y beorany y aurutanzoMm oOmuKy y CKIIay ca CTameM Ha TEPeHY.
2A digital field map was created at the Institute of Forestry in Belgrade, according to the situation in the field.
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— U3BpIIEHa je peKoHCTpykKuHja ,,Stemflow*
KOJIEKTOpa KOjH Cy CTpajaJid yCJIeA 3MMCKHX
ycinoBa (ciuke 9.5 u 9.6);

— Ha OCHOBY ()OpMHpaHE Mpeka CTATHUX Tadaka

(mosumnmja) mpaBibeHe cy  (ortorpaduje
NOKPOBHOCTH ~ Bereranuje (MHACKC JIMCHE
MTOBPIIIHHE);

— TIPHU CBAKOM TEPEHCKOM H3JIACKy MPAKIEHH CY
KOJIEKTOPH 3a BIIAXKHY JIETIO3UIIH]Y,
TPaBUTAIIMOHN  JIU3UMETPH  KOJEKTOPH 32
JUCHU OTmany u paljeHa je KOHTpoma Iiene
OTJIeTHE TTOBPIIIHE.
3amuCHUK ca JaTyMOM 33 KOHTHHYHpaHa

Mepema WIH y30pKOBake, BOJMIIA je CBaKa Off €KH-

na JIeTaJbHO MPU CBAKOM OOWIIACKY OIVICAHE Iap-

rene y GopMH pagHOT TEPEHCKOT JTHEBHHUKA, KOjU

CITy’>KH 32 J1a00paTOPHjCKH U KAOMHETCKH pal.

Canka 9.5-9.6. buonnnukanujcka Tauka Husoa I Lpau Bpx — paj Ha TepeHy
Figures 9.5-9.6. Level 1l sample plot — Crni Vrh — field work

9.3. OIJIE/THO IIOJbE MOKPA I'OPA

buonnukanujcka tauka Husoa I y Mokpoj
Topu nanasu ce y 20. omemewmy Il'a3nunHcke
jenunute ,,Mokpa ropa — llamax®, y BemTauku
HOAMTHYTOj cacrojuHu Oenor ©OGopa (Pinus
silvestris). 3axsara nmoBpiuny ox 0,55 ha (110x50
m) y BUCHHCKOM T10jacy 580-600 m H B.

ITo ompehuBamy jOKalMje TPUCTYIUIO CE
reoIeTCKOM CHHMamy Oymyhe orienHe mapierne.
Cpa crabna y OKBUpY mapuene cy oOeiexeHa
CTaJTHUM O3HaKaMa Ha KOpH JpBeTa ox Opoja 1-
450, a monoxaj cBakor crabna ngeduHUCAH je
KOOpJMHaTaMa KHJIoMeTapcke mpexxe. M3pahen je
JUTUTAHA CHUTYallMOHM IUIaH mapuene (cluka
9.7) ca BHCHHCKOM TipencraBoM TepeHa. Ilo
reoJIeTCKOM CHHMAamy IMaplene MNPUCTYNWIO ce
NoJau3amy Orpaje Kako O ce HHCTalIupaHa
ornpemMa 3alUTUTWIA O AWBIbAYM M HEYIOCIECHHX
JIHILIA.

— “Stemflow collectors damaged by
unfavourable  winter  conditions  were
reconstructed (Figures 9.5 and 9.6);

— a network of permanent points (positions) was
used to take photographs of the vegetation
cover (leaf area index);

— wet deposition collectors, gravity lysimeters,
and litterfall collectors were emptied during
every field visit, and the sample plot was
inspected.

Each team kept a detailed logbook with the
dates of continuous assessments and material
sampling. It was in the form of field reports filled
for each field visit and suitable for subsequent
laboratory and office analyses.

9.3. MOKRA GORA SAMPLE PLOT

The Level Il sample plot on Mokra Gora is
located in compartment 20 of the "Mokra Gora-
Panjak™ management unit in an artificially-
established stand of Scots pine (Pinus silvestris). It
i5 0.55 ha in size (110 x 50 m). Its altitude ranges
from 580 to 600 m a.s.l.

After the location had been determined, a
geodetic survey of the site selected for the future
sample plot was carried out. All the trees on the
plot were permanently marked with numbers 1 —
450 on the bark. The position of each tree was
determined by its coordinates in a 1 km grid. A
digital field map of the plot was created (Figure
9.7). It included elevation data of the terrain. The
next step was to build a fence to protect the
installed equipment from wild animals and people
who were not engaged in the project.
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Orpama je w3pahena ox OarpeMoOBHUX
cTyOOBa, IJICTEHE IOIIMHKOBAHE JKHIIE U pPaBHE
MOLMHKOBaHE KHWIE YKynHa Bucuae 2,0 m.
[locraBsbeHe cy aBe Kanuje jeAHa KOJICKA MIMPHHE
3,0 m u jemHa memavka mupuHe 1,5 m.

VYHyTap oriefiHe napiieinie H3JIBOjeHe Cy TpU
noTnapiesne 3a HAMEHCKO Y30PKOBabe:

— ToTHapuena 3a MpoLEeHY CTalka KpyHa U
NpUpacra;

— TOoTHapiena 3a 3eMJBHILTA;

— ToTHapiena 3a Npu3eMHY BereTauujy.

3a mpaheme crama KpOIIBU Y OKBUPY
OrJIeIHE Tapleie M3/ABOjeHAa je HaMeHCKa
noanapiena 2 auMmensdje 25x25 m. Y okBupy
notmapriesnie 2 n3asojera cy 30 crabana Ha KojuMa
ce Olelyje CTambe KpOWmbH. Y  OKBHUPY
motmapiiesnie 3a mnpusemMHy Bererauujy III1 3
W3JIBOjEHE Cy YCTHPHU OIJIeJHE TapIiene y BUIY
kBazapara qumensuje 10x10 m 3a ¢mopucTtuuka u
BEreTalyjcka HCTPaKUBabA.

Ha ornenHom mosby je mOCTaBJbeHA ONpeMa
3a u3Bol)eme MpoIeca MOHUTOPHHTA U TO:

— 20 kojekTOopa 3a BIAXHY JICMO3UIH]Y
(,,Throughfall) koja mpomasu Kpo3 KpyHe
crabana;

— 15 konexTopa (cakynybadu) JUCHOT OMaa;

— 5 KOJEKTOpa 3a CHET;

— 5 konekropa (,,Stemflow”) 3a y30pkoBame
JETIO3HIINj e KOja ce CIMBa HU3 CTa0JIo;

— 6 rxomektopa (,,Bulk”) 3a  y3opkoBame
JIETIO3UIIHj€ Ha OTBOPEHOM;

— 3 rpaBHTAllMOHA JTU3UMETPA 33 CaKyIUbaHE U
aHaM3y XEMHjCKOT cacTaBa 3eMJBUIIHOT
pactBopa;

— kyhwia 3a cMelTaj UHCTpyMeHaTa,

— 17 mexaHuwykux aeHApoMeTapa 3a mpaheme
MPUPACTa;

— 16 cranHmx Ttayaka (MMO3UIMja) 3a MPOIEHY
WHJIEKCA JIMCHE TMOBPIIMHE MOCTaB/bEHO je
2021. ronune, a y 2022. rondHU TOJATO jOIII
16 cranHux Tavaxa.

VY 2022. roauHu, U3BpILIEHA CYy MEPEHa Koja
ce 00aBJba)y KOHTHHYHPAaHO W Ha TOJUIIHEM
HUBOY:

— U3BpIICHE Cy aHajJHM3€ cTamba KpolumHu 3a 30
crabama koja cy oma0paHa 3a Ty CBpXy H
CIPOBEACHO  je npaheme OpojHOCTH
MoTKOpmaka mnyrteMm ,,Thayson® Oapujepne
(epoMOHCKE KIONKe, KOoja Cce€ Hajlasu y
HETIOCPEIHO] OJIM3WHU OTJIEe/IHE TIOBPILUHE;

— CaKylmbeHH Cy y30pud  [oTpeOHM  3a
¢dopucTHyYKa M BereTalujcKa HCTpPaXKUBamba,
nposiehiHy, JIETHU U jeCerU acleKT MPH3eMHE
U BEreTalldje CPeamber crpara y CaCTOjUHU;
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The fence was made of locust poles,
galvanised wire mesh and galvanised wire rope. It
is two meters high and has two gates, one for
vehicles (3.0 m wide) and one for people (1.5 m
wide).

Three subplots for specific samplings were
established within the sample plot:

— a subplot for the assessments of the crown
condition and tree increment,

— asubplot for soil surveys,

— asubplot for ground vegetation assessments.

Subplot 2 established within the sample
plot for the purpose of crown condition
assessment is 25x25 m in size. It has 30 trees
selected for crown condition monitoring and
assessment. Four square sampling units of 10 x10
m were established for floristic and vegetation
assessments within the subplot for ground
vegetation assessments SSP 3.

The following equipment necessary for the
process of monitoring was installed:

— 20 “Throughfall® collectors of wet deposition
that passes through the crowns of trees

— 15 litterfall collectors;

— 5 snow collectors;

— 5 “Stemflow™ collectors for
deposition that pours down the tree;

— 6 "Bulk™ collectors for sampling deposition in
the open field;

— 3 gravity lysimeters for the collection and
analysis of the chemical composition of the
soil solution;

— atool shed,;

— 17 mechanical dendrometers for increment
measurements;

— 16 fixed points (positions) for estimating the
leaf area index were installed in 2021, and
another 16 points were added in 2022.

sampling

The following continuous and annual
measurements were carried out in 2021:

— the crown condition was assessed on 30 trees
selected for this purpose and the abundance of
the bark beetle was monitored using “Thayson®
barrier pheromone traps installed in the vicinity
of the monitoring plot;

— samples were collected for floristic and
vegetation assessments, i.e. spring, summer,
and autumn aspects of ground and middle-layer
vegetation in the stand,;



— Y30pKOBame€  BJIaXHE  JACMO3ULIUje W3
,»Throughfall“, ,Bulk”, “Stemflow” wu
KOJIEKTOpa 3a CHET, W 3eMJBHIIHOT pacTBOpa
U3 TPaBUTAIIMOHUX JIM3UMETapa, paljeHo je Ha
MECEYHOM HHBOY;

— CaKkylJbaHM Cy Y30pLHM JIHCHOT ONaja Ha
MECEYHOM HUBOY;

— TocMmarpaHe cy U OenexxeHe IpOMEHe
mpupacTa  Ha  MECeUYoM HHBOY, IIyTeM
MEXaHWUYKHX  JIeHapo-mMeTapa, Ha 17
omabpaHux cradaia;

— KOHTMHYyaJJHO Cy BplIieHa  (eHOJIOmKa
ocMarpama Ha MECEYHOM HHUBOY;

— CakyIJbCHH CY y30pIu ca oapeheHux cradana
3a mpoueHy omrtehema o1 030Ha;

— CakyIUbCHH CY y30pIu ca oapeheHux cradana
3a (honmjapHe aHaNM3E,

— 32 JETEPMHHHUCAKE METEOPOJIOIIKUX YCIIOBa
oOpahern cy momanmm ca ayTomMaTcKe
METEOpOJIOIIKE CTAaHWIIE HAa Ha OrJIeIHOM
HOJBY;

— ypaheHna je pekoHcrpyknuja ,,Throughfall®
KoJIeKTopa U ,,Stemflow* koiekropa Koju cy
CTpaJajy yClIea 3UMCKUX yCIIOBa;

— Ha OCHOBY (opMHpaHe Mpexa CTaTHHUX
Tayaka (1o3uldja) mpaBjbeHe ¢y pororpaduje
MMOKPOBHOCTH Bereranyje (WHIEKC JIFICHE
TIOBPIITHHE);

— §OpeMa IUIaHy U mOporpamy TokoMm 2022.
TOJIMHE W3BpIICHA je aHalM3a 3eMJbUINTA Ha
0B0j oryeHoj maprenu (cauke 9.8-9.10);

— TIpU CBAaKOM TEPEHCKOM H3JIACKy MpPaXKieHU
CYy KOJIGKTOpH 32 BJIaXHY JEHO3HUIN]Y,
TpaBUTAllMOHU JIMBUMETPHU, KOJCKTOPU 3a
JUCHM OTHajg u paljeHa je KOHTpolia Iene
OrJieTHE TIOBPIINHE.

3anKuCcHUK ca JaTyMOM 3a KOHTHHYHpaHa

Mepema U y30pKOBame, BOJIMIIA je CBaKa OJ1 eKUIa

JIETaJBHO TIPH CBAKOM OOMIIACKY OTJIE/IHE Tapiene

y QopmMu pagHOT TEpeHCKOr JHEBHUKA, KOjH

CITy’KH 32 1a00paTOpHjCKU U KAOWHETCKH Pajl.

— the wet deposition was sampled from
“Throughfall’, “Stemflow™ and "Bulk’
collectors and soil solution from gravity
lysimeters once a month;

— litterfall was sampled once a month;

— changes in increment were observed every
month  using mechanical dendrometers
installed on 17 selected trees;

— phenological observations were carried out
continuously every month;

— samples were taken from the trees selected for
the assessments of ozone injury;

— samples were taken from the trees selected for
the foliar assessments;

— weather conditions were determined based on
data obtained from the automatic weather
station installed on the plot.

— Throughfall' and “Stemflow™ collectors
damaged by unfavourable winter conditions
were reconstructed;

— anetwork of permanent points (positions) was
used to take photographs of the vegetation
cover (leaf area index);

— according to the plan and program, in 2022, a
soil analysis was performed on this sample
plot (Figures 9.8-9.10);

— wet deposition collectors, gravity lysimeters,
and litterfall collectors were emptied during
every field visit, and the sample plot was
inspected.

Each team kept a detailed logbook with the
dates of continuous assessments and material
sampling. It was in the form of field reports filled
for each field visit and suitable for subsequent
laboratory and office analyses.
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30m

LEGENDA:
Granica povrsine stanice Nivea Il (ograda) W Kolektori za viaZnu depoziciju (20) Kolektori za viaZnu depoziciju koja se sliva niz stabla
Granica potpolja §3 Automatska meteoroloska stanica ¥ stabla za flijame analize
: e H Stadla za odredivanje starost
PP1 ,2,3 Potpolja “me Stabla za pracenje stanja kruna | prirasta
@ Kolektori za $umski opad
Granica buferne zone @ Uzorkovanje zemljista @ Koleklori za sneg
Granica p za e pri getaci) @ Zemljiéni profili i lizimetri o Pozicija snimanja sferiénih fotografija za LAl

Cauxa 9.7. JIluruTaiHu CUTYallMOHU IU1aH® U3BEJICHOT CTAMba OTJNIEIHE naprerne Ha Mokpoj ropu
Figure 9.7. Digital field map® of the sample plot on Mokra gora

3Curyanuony miaH U3BeIEHOT cTama je uspahen y MHcTuTyTy 32 mymapcTtBo y beorafy y auruTaiHoM o6IMKy y CKIady ca CTambeM Ha TepeHy.
3A digital field map was created at the Institute of Forestry in Belgrade, according to the situation in the field.
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Camka 9.8-9.10. buonnaukanujcka rauka Huso-a II Mokpa ropa — paji Ha TepeHy
Figures 9.8-9.10. Level Il sample plot — Mokra Gora — field work
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10. OHEHA CTAIBA KPOILIIBH
CTABAJIA - UHTEH3UBHHU
MOHUTOPHHI Y 2022. TOAUHHU

10. ASSESSMENT OF TREE CROWN
CONDITION - INTENSIVE
MONITORING IN 2022

[lpenver wcnMTHBaKa MpPH  MHTCH3UBHOM
MOHHTOPUHTY TIPH OLICHH CTarba KPOLIEHU jecTe TyOHTaK
JMCHE Mace Kao W YeTHHA M JICTeKTOBame omrehema
crabana, a y3 BHUX ce Takoh)e MHTEH3MBHO Tpare W 13
MOHHTOPHHIA Ha TEPEHY JI00M]ajy Ce 1 H3BOJIC 3aKIbYYIIN
o crexehnM Kareropujama (O4eKyjy ce pe3yirardt o
creniehiM ocoOrHamMa, ceM nedomjarmje 1 omreherba):
JICHAPOMETPH]CKAM, CACTOJUHCKHM, CSKOKIIMATOJIONI-
KMM, 3eMJBMIIHUM, oOuITeherhuMa YCiie]] TOBHILICHHX
BPE/IHOCTH TIONyTaHATa y Ba3/IyXy IO OMJBKE, HETIOBOJb-
HOT' XeMI3Ma JICTO3UIIHje KHILe WK CHEra, MPeKOrpaH-
WYHHMX BpPEIHOCTH IITETHUX Marepuja y 3eMJBHIIHOM
pactBopy uta. Ty cy jour u craryc cradana mo Kpadry,
OllCHA CEeHKe KPOIIHH (CUMETpHja, a TFME W TIONAI O
HapyIICHOM 31PAaBJby YNTABE KPOIIIELE), 3aTHM  BHIJHUB-
OCTH KpOIIFM (TYCTHHA CKIIONA HAJBUINET CIpara),
IUTOJIOHOIIICESE BAIBHBOT JIelTa KPOIIFGH (OLIeHa 1 YCTieX
ypona) wtd, Ypon eehuHe mrymckux Bpera y 2022
TOIMHK OHO je M3Y3eTHO CJad, HEKMX MPAKTUYHO
Heroctojehn, NMOK cy wmak w3HeHahyjyhe ,,100po*
pomurnie crnenehe Bpcre: OykBa, Tpad, Oarpem, IpBEHH
xpact utr,. (1-3 o Kareporoj ckami), a o1 YeThHapa To
je texyhe rommne Omnma ynpaBo cMpda (Takohe 3 1o
KarepoBoj ckaim, moseryie i 4 — orieHa ypoza).

300r OOMMHOCTM TOfIaTaKa, pe3yJITard Cy
npriKa3aHy y AHekcy 5 (tadesie AS.1-AS5.6).

10.1. OIJIEJIHO I10/bE KOITAOHHUK

Exuna y cacraBy np MupocnaBa Mapkosuh
u ap Penara larmh-Cepmap u3 Mucturyra 3a
urymapcto 06.07.2022. u 14.11.2022. uzBpmmia
j€ KOHTPOJIHU Tperje] crabaja Ha OrJIEAHOM IO-
by Husoa I, Konaonuk (Cnuka 10.1). TIpernen-
OM je ToApa3yMEeBaHO JETaJbHO CHUMAE U Olle-
Ha 30 oOpojuanux crabama cmpue, Picea abies
(L.) Karst. TTopen nedonujarmje, gate Cy oleHe U
3a TPaHCMAapPEeHTHOCT JHINha, Ka0 ¥ OCTAIUX rope
nmoOpojaHuX napameTapa KOju CBH YMHE KOMILICT-
HY CJIMKY O BUTQJIHOCTH KPOLIBU CMpUe Kao eau-
¢uKaTopa cCTaHMIITAa HA OBOj HAJAMOPCKO] BUCHHH
Ha KoImaoHuKy, U TOKOM OBJIe PENIaATHBHO KpaTKe
Bereranyjcke ce3one. OleHe Cy nmpukasaHe Taden-
apHo (Tabene AS5.1 u A5.2). Beh Tpu Bererauujcke
ce30He cyBa crabia oOpojuana ca 88, 114, 116,
119 u 125, 3aMemeHa ¢y HOBUM M TO 0] OpojeB-
uma 82, 84, 101, 102, 122, 128. Kao HajBaxHUju
Moryhu y3pouHHIIM KOju JOBOzE A0 Aedonujarje
U TIpoMeHe 00je aCUMUJIAIIMOHMX OpraHa (IapameT-
apa Koju ce Hajuemthe mpare) UCTHIY Ce HEMOBOJb-
HU KIMMAaTcKd (aKkTOpH, IUITETHH HHCEKTH,
¢duromaToreHe TJbHMBE, JUPEKTHH AHTPOIOTEHU
YTHIIAjH ¥ eBEHTYAITHO TIOTyTAHTH.

The research  subject of intensive
monitoring in the tree crown assessment is the loss
of leaves or needles and the detection of tree
damage. Apart from that, the following categories
are intensively monitored and the data obtained
from field monitoring are used to draw valid
conclusions about dendrometric, stand,
ecoclimatological, and soil damage caused by
increased values of air pollutants, unfavorable
chemistry of rain or snow deposition, cross-border
values of harmful substances in the soil solution,
etc. It also includes the social class of trees after
Kraft, crown shading (symmetry and impaired
health state of the entire crown); crown visibility
(density of the upper crown); fruiting of the
visible part of the canopy (fruiting evaluation),
etc. The yield of most forest tree species was
either extremely poor or missing in 2022, while
beech, hornbeam, locust, red oak, etc. had a
surprisingly good vyield (1-3 according to Kaper's
scale). Regarding conifers, spruce had the best
yield  (also 3 according to Kaper's scale,
sometimes 4).

Due to the large volume of data, tables with
all results are presented in Annex 5 (Tables A5.1—
Ab5.6).

10.1. KOPAONIK SAMPLE PLOT

On 6 July and 14 November 2022, a team
consisting of Dr. Miroslava Markovi¢ and Dr.
Renata Gagic¢-Serdar from the Institute of Forestry
examined the trees of the Level 1l sample plot on
Kopaonik (Figure 10.1). The examination
included a detailed inspection and evaluation of 30
numbered Norway spruce trees (Picea abies).
Besides defoliation, assessments were given for
foliage transparency and other parameters
enumerated above. Together they provide a deeper
insight into the tree crown vitality of Norway
spruce as an edifying species of this high-altitude
site on Kopaonik during a relatively short growing
season. Assessments are presented in tables
(Tables AS.1 and AS5.2). Three years ago, dead
trees marked 88, 114, 116, 119 and 125 were
replaced with new ones: 82, 84, 101, 102, 122,
and 128. The most important causes of defoliation
and discolouration of assimilation parts (most
often monitored parameters) included unfavorable
weather factors, harmful insects, phytopathogenic
fungi, and direct human impact and pollution.
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Kao u mperxofHuX TO/AVHA Haj3HAUYAjHH]jC
MITETOYNHE y OBOj CACTOJHUHU jECY WHCEKTH CHUIIIN
notkopmaru (Scolytidae, Coleoptera). C o63upom
Ja cy TO MpPEeBAaCXOIHO CEKYHAApHH INTETHH
MHCEKTH, 32 FbUXOBY MAacOBHY I10jaBy HEOIXOIHO
je nma ce ucmyHe onpehenn ycioBu, a mpe cBera ja
uMa JOBOJHHO (U3MONOMIKK ociadenux crabania
(Cesljar et al., 2022b). YnpaBo Taksa je TpeHyTHA
cutyanmja Ha oBoj bBUT nHa Komaonmwky, a Ha
NOJbY j€ eBUJCHTHO W MPUMETHO MPHUCYCTBO
XOMHMKA M YOYIIHMX ¥ W3JIETHUX OTBOpA,
MTOTKOPHh-aKa KOju Ce jaBJbajy Ha MHOTO cTabana, a
koja he WX moCTeneHO Ha Kpajy MOBECTH JO
cymiema (cauka 10.7).

®usnonomky c1abocT MOTY Ja H3a30BY
pa3HU HeraTWBHH (PaKTOpH (CyIIa, jaKu BETPOBH,
CHaXHU TPETXOAHHU KaJaMUTETH, Ae(OIHjaTopu
YeTMHa W ocTanmu QakTopu) Koju cy y 2022.
TO/IMHH, YHHU CE CUMYJIATaHO JICJIOBAIIH.

[0

k:
7
%
58
Z

i

v

JICHIPOMETPH Ha CTabiuMa, y o3aquHu 1 Kyhuia 3a
ajnar
Figure 10.1. LEVEL Il SP Kopaonik 2022,
Dendrometers on trees, and a tool shed in the
background

ocMaTpama

Figure 10.3. Level 11 SP Kopaonik, 2022, observation
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As in previous years, the most significant
pests in this stand were bark beetles (Scolytidae,
Coleoptera). Since these are mainly secondary
harmful insects, certain conditions have to be
fulfilled for their outbreaks. Above all, there must
be a sufficient number of physiologically
weakened trees (Cesljar et al., 2022b). It was
exactly the situation on this SP on Kopaonik.
Tunnels and entrance and exit holes of bark
beetles were visible in many trees. They can
eventually lead to their dieback (Figure 10.7).

Physiological weakness can be caused by
various adverse factors (drought, strong winds,
serious previous calamities, needle defoliators and
other factors) that acted simultaneously in 2022.

o

C.m/n;a 10.2 BUT HUBO 1I Konaonuk 2022, oruesn ca

Ta4yKe y OTJIeJHOj cacTojuHu cMmpue, Picea abies

Figure 10.2. LEVEL Il SPKopaonik 2022, view from a

point in a spruce stand, Picea excelsa (Lam.) Poir

- >
Cauka 10.4. BUT HUBO 11 Konaonuk 2022,
I'pyma ckopo cyBux ctabama cMpde Kao U3BOpa 3apase
o] cumara
Figure 10.4. Level Il SP Kopaonik, 2022,
A group of almost dead spruce trees as a source of infection
by weevils



Bpehmurr
KOMOWHOBaHOT (PepOMOHA 32 CMpPUEBE OTKOPH-AKE
,»PCIT ECOLURE*

Figure 10.5. Installation of bags of
combined pheromone for spruce bark beetles
"PCIT ECOLURE"

Y wMecemuma jyH-jyn 2022. momuio je mo
He3zammahere cymre. OKo IIeCT ceaMuIa TPajao je
NEepUOJ KOjU CYy OOENEeKUIe EKCTPEMHO BHCOKE
TeMIIepaType, ca BHIIE Y3aCTOIHO MOBE3aHUX
TPOIICKUX JaHa, a WMajyhu y BuIy na je ca
acrmeKkTa Cylie Mpolula TOAWHA TNporJialieHa
€JIEMEHTapHOM  HEMOT0JI0M 30or cBera
HaBeZIeHOT Moryhe je 0OYeKHWBaTH KaJlaMUTET OBHX
WHCeKaTa O003UpoM Ha YCIOBE KOjU Cy Ha
CacTOjHHy JelOBaJli TOKOM OBE€ U TMpOILIe
TOJIMHE.

Wnave, y nepuony o1 NPUOTIKHO IIET
TOJIMHA TIOTKOPHAIIK CY TIOCTAIH BEIUKU po0ieM
myma Ha Komaonwky (mouuio je 10 eckanaiuje
OpOjHOCTH OBHIX IITETOYMHA, a KOja je KpeHyna u3
cTporo 3amtuhieHe, Tj. IpBe 30HE 3aIlTHTE).

YnpaBo komMOuHanWja cynie U BETPOJIOMa
HEKOJIMKO TPWIMYHO BHUTAJIHUX cradama cMmpdye
BUT HHBO-a Il, rme 306or motpeba ormema
U30CTajy CTaHJapHE Mepe ras3/loBama, Kao H

yKIamamke  HM3Y3eTHO  3apakeHWX  crabaia,
nenyjyhu Ha Ha OMIKY OKOJIMHY CITUMYHO Kao JIE0
OpBe 30HE 3alTUTEe MpoOleMH ca  OBUM

WHCEKTUMa, TEK C€ O4YeKyjy W TO y 3Ha4ajHOM
obumy y cnenehoj WM HEKO] O HapPEIHHX
Ce30Ha.

Kao mpeBeHTHBa OBjIe c€ MOTY NMPUMEHUTH
nmojauaHe mepe OopbOe MOCTaBKa HOBHUX
(hepOMOHCKHX KIIONKH, KA0 IITO je Ha TePUTOPUjU
YUTABOT ITapKa Mpexa MOCTaBKe rmocraia rymha.

Kao mro ce paam cBake ce30HE O]
NOCTaBJbaba, M Pagd HaBEICHUX pa3jora
27.06.2022. noctaBmeH je pepoMOH y KIONKY, U
THME 3aIo4yeTo je y3opkoBame (ciamka 10.6) u3
(hepoMOHCKe KIJIONKE TUIa UM Mapke ,,Theysohn
ca Kommaonuka, u Hame BUT.

C

s

sauka 10.6. ITocnenma koHTpOIa hepoMOoHCKe

KJomke Mapke ,,Theysohn na Komaonuky, 14.

F

HoBeMOap 2022. (0 mMara mOTKOPHaKa).
igure 10.6. The last control of the "Theysohn"

pheromone trap on Kopaonik, 14 November 2022

(0 bark beetle adults)

June and July 2022 were marked by an
unprecedented drought. There was a six-week
period with extremely high temperatures and
several consecutive tropical days. Due to the
prolonged drought, last year was declared a
natural disaster. Considering the prevailing stand
conditions in 2022, we can expect an outbreak of
these insects.

It must be stressed that bark beetles have
become a serious problem in the forests on Kop-
aonik in the last five years (their number has esca-
lated and they have spread out of the strictly prote-
cted zone, i.e. the first-degree protection zone).

It is the combination of drought and
windbreaks of several fairly hardy spruce trees on
the LEVEL Il sample plot and the absence of
standard management measures including the
removal of exceptionally infected trees that can
have similar effects on the immediate environment
of the first-degree protection zone and cause more
serious problems with these insects in the next or
one of the following seasons.

Their outbreak can be prevented by
applying enhanced measures of protection, such as
the installation of new pheromone traps, the
network of which has already become denser in
the territory of the entire park.

As had been done every year since the
installation and for the above reasons, traps were
filled with pheromones and the sampling started
(Figure 10.6) on 27 June 2022.
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Kionka je ,ompemibeHa Bpehuriom
KOMOWHOBaHOT dhepomona 3a CMpUeBE
notkopwake (“PCIT ECOLURE®) (cauka 10.5),
npe 4etupu ce3oHe Ha OTIeTHOM M0JbY HAMEHCKHU
M WHCTaJUpaHa, Kako OM ce TpaTho Mpodiem
OpOJHOCTH OBHX IITETOYHMHA, HUXOBO JEIOBAHE
Ha CaMOj Tauyky yOJaXuyo, a MOIyJalyja CTaBuIa
noJi koHTpony. Wako reHepanHo mosehaH, Ha
OTJIETHOM TOJBY Yy Kiommu je 3abenexeH
MUHHMaNaH — He3HaTaH Opoj jeAWHKH, KOjU
MpelncTaB/ba HHUXOB Cad Hamag (0wino je y
HajjayeM Hamamy — jyin, 2022 — cBera oko 150
jenuHKkH  obe  3HayajHE  BpPCTE€  CMpPUEBHUX
MOTKOPH-aKa, Ma ce OBa KOJMYMHA MOXeE 3a cana
cMaTpaTH camo yro3opaBajyhum QaxtopoMm 3a
OHO TITO OW MOTJIO Ja c€ Y HapeJIHUM Ce30Hama
TIOTOPIIA).

Hakon mocraBpama u mpahema jenuHe
rerepanuje, y tekyhoj 2022, roguau Bpehuna je
MOHOBO mocTtaB/beHa 15. 07. 2022. (ToxkoMm
teperckor oomiacka BUT Konaonuk). Ypalhena je
koHTpoma 15.08, a xacHWje je KJOIKa
KOHTpOJINCAaHa Ha CBake J[Be Hejesbe, cBe 10 14.
11. 2022.

[Ipu y3opkoBamy HajOpojHHje BpcTe ¥
kionmu Ownm cy Pityogenes chalcographus L. u
Ips typographus L. a y MakcUMaiHO CaKyIJbCHO]
koinuuHU o 150 komana (jemuHkH 00e BPCTE)
mo  y3opky (30mpHo). 300r  TmoOCTOjama
MPETIIOCTaBKE O jOII YBEK BHUCOKO] OpOjHOCTH

MIPUPOTHUX HeTpHjaTesba MOTKOPHaKa
(HapaBI/ITOPI,Z[a n npeﬂaTopa), aJli M HMHCCKaTa
crppunapa  (Trichodes  favarius,  Cleridae)

MPUWIMKOM Y30pKOBama y KIIONMKaMa MOTJIo ce
MPETIIOCTABUTH Ja j& PeaHoO MPHUCYyTHAa OPOjHOCT
ToTTyJIanyje omna jomr Beha (mokasu:
aOyHJaHIIMja JIApBH y XOJHHIIMMA IO/ KOPOM
nocMaTpaHux crabaya, W3JIEeTHH OTBOPH, CIIMKA
10.7). Iloctoje omrehema ca mypemeM cMole Ha
HEKUM cTabirMa, a 3Ha ce Jila OBaKBa cTabuya mpe
nmocrajy nmomahimHu cuiuma, ympaBo jep cCy
noBpelheHe TpUBIadHWja 3a HaceshbaBame (CIIMKa
10.8).

[Ipahemwe he ce nacraBuTH cnenehe ce3oHe,
panuTH y KOHTHHYHMTETY, paHHje W y3 dvewmhu
mperyiel KJIONKM Kao M ydecTanuje npaheme
YhTaBe I0jaBe Ha OTJICJHOM TOJbY. Y OKBHPY
tauke (BaH oBux 30 geTajbHO TIpeTJieAaHuX
crabaa) KOHCTATOBAHO j€ TOTIYHO CYIICHE
crabana y Kpyry ca OTyJbeHOM KOPOM H jaKUM
HamaJioM  TMOTKOpmaka  (crabma  O3Ha4YeHa
OpojeBuma 44, 45, 46, 47, 48 u 59).

JInmajesu (Usnea barbata (L.) Weber ex F.
H. Wigg., Parmeliaceae) cy koHcraroBanu Ha
BEJIMKOM Opojy naebama, a oxapa3 Cy 37paBor,
CBEXXEr Bazlyxa M JyOOKOr, BIQKHOT CTAaHHUILTA
(cnuka 10.9).
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For this purpose, we used the "Theysohn"
pheromone trap with a bag of combined
pheromone for spruce bark beetles (“PCIT
ECOLURE”) (Figure 10.5). The trap was installed
on the sample plot four seasons ago in order to
monitor the number of pests, mitigate the effects
of their activity, and get the population under
control. Although generally increased, the number
of specimens in the trap was minimal or
insignificant and indicated a weak attack (with
only about 150 specimens of both species of the
spruce bark beetle in the most severe attack in July
2022). Therefore, this number can only be
considered a warning in case their number
increases in the future.

After the trap was installed and the only
generation monitored, the bag was set up again on
15 July (during a field visit of SP Kopaonik). The
first inspection was done on 15 August; after that,
the trap was inspected every two weeks until 14
November 2022.

The most numerous species sampled in the
trap were Pityogenes chalcographus L. and Ips
typographus L., with a maximum number of 150
specimens (individuals of both species) per
sample (collectively). Since the number of natural
enemies of bark beetles (parasitoids and
predators), and carnivorous insects (Trichodes
favarius, Cleridae) was still high, it could be
assumed that the actual population abundance was
higher (as indicated by the abundant larvae in the
tunnels under the bark of observed trees and exit
holes) (Figure 10.7). The damage caused by resin
pockets could also be observed in some trees. It is
well known that such trees are more easily
attacked by weevils who find these injuries
suitable spots to attack vulnerable trees (Figure
10.8).

Monitoring will continue next season and
will be performed continuously (earlier and with a
more frequent trap inspection and more frequent
monitoring of the entire phenomenon on the
sample plot). Within the plot (apart from these 30
thoroughly examined trees), the dieback of trees
with girdled bark and a strong attack of bark
beetles (trees marked 44, 45, 46, 47, 48 and 59)
was recorded.

Lichens (Usnea barbata (L.) Weber ex F. H.
Wigg., Parmeliaceae) were found on a large
number of trunks. They reflect a healthy habitat
with fresh air and deep, moist soil (Figure 10.9).



JaBipajy ce W CMpUMHH XepMecH (CIIHKe
10.10 u 10.11). Mako Bpie 4ecte, BPCTE HEMajy
Beh” eKOHOMCKM 3Hadaj y mmymama (300r
MHOILTBA TPUPOJAHUX HEIPHjaTesba) U YrIIABHOM
Hamazaajy cMpde crapoct of 3 no 15 roauna, one
ce TpeHaMHOXKe U 3amocenajy Ouipke, Ha
BUXOBUM JIOBMM TapTujama. YeTwHe cy 3a JBe
Tpehune kpahe ox HOpMamHUX, Kao M H300jIIH.
Crabna (u3HONOMKHK jako ociabe W MOIUICKY
Hamajy CeKyHIApHUX LITETOYMHA, Hajuyenthe
cumana. Hajsehe mrere Hacrajy mpu cyBoM M
TOIIOM BpeMmeHy (momenyto y 2022. romuHm).
[locne mocta Gnare u cyBe 3UMe M HEyoOM4ajeHO
paHor u Tomior mposicha He Oyme ux camo Ha
MJIQIUM, HEro ¥ Ha CTapHjuM CMpyama.
IIpumehena cy u kapakTepuctiaHa omrehema o
Herpotrichia nigra (cnuka 10.12), mrro ykasyje aa
ce CHeT Ha IOjeIMHIM MECTHUMA JTyTO 3apXKao.

JaBibajy ce caByjauM ImMIIApHULA, add U
miamenan, mumapuia  (camka  10.16).  Ox
Adelgidac=Chermesidae, 006a cMpunHa Xepmeca.
IlojennHayHO BemITHYMjE METiE, M 300T BEITUKOT
ypoAa NPUPOJHU HETIpUjaTesbl CMPUYEBOT CEMEHA
cy OpojHMjH, T4 Cy YECTU OCTAIlM O] NIMIIAPUIIA
T3B. m3rpusuHe ox BeBepuna (cimke 10.13 u
10.14).

Cauxa 10.7. XogHuIM MO KOPOM ITOCMAaTPaHUX
crabana, M3JIETHU OTBOPH

Figure 10.7. Tunnels under the bark of the observed
trees, exit holes

Spruce chermeses (Adelges) also occurred
in 2022 (Figures 10.10 and 10.11). Although very
frequent, the species are of no major economic
importance in forests (due to the multitude of
natural enemies) and mostly attack spruce trees
aged from 3 to 15, where they reach the stage of
an outbreak infesting the lower parts of plants.
The infested needles and shoots are two-thirds
shorter than usual. Physiologically, the trees
become very weak and are susceptible to attack by
secondary pests, most often weevils. The most
significant damage occurs in dry and warm
weather (as was the case in 2022). After a
relatively mild and dry winter and an unusually
early and warm spring, they were found not only
on young but also on older spruce trees. Typical
damage caused by Herpotrichia nigra was also
observed (Figure 10.12), which indicates that in
some places snow remained longer than usual.

Cone rollers and cone pyralids also
occurred (Fig. 10.16). Both spruce chermeses of
Adelgidae=Chermesidae were found. There were
also individual specimens of witches' brooms.
Natural enemies of spruce seeds were numerous
because the yield was abundant in 2022 and there
were remains of cones bitten by squirrels (Figures
10.13 and 10.14).

i ” e ~ _"A\I"‘ P "\ '7.
Cuamnka 10.8. TToBpeljena crabina u ypemwe cMole cy
JOJATHHU MOACTPEK
1 MaMall 3a IMOTKOPHAKE
Figure 10.8. Damaged trees and resin pockets are an
additional incentive and bait for bark beetles
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Camuka 10.9. Jlumajesu (Usnea barbata (L.) Weber ex F. H. Wigg., Parmeliaceae)

Kao MHAWKATOPHU 3ApaBOr’ CTAaHUIIITA
Figure 10.9. Lichens (Usnea barbata (L.) Weber ex F. H. Wigg., Parmeliaceae) as indicators of healthy habitats

Camnka 10.10. Adelges (=Sacciphantes, C;mlca 10.11. Adelges (Chermes) abietis L. — xxyTn

Chermes) viridis Ratz. — 3enexu cMpuun xepmec CMPYHH XepPMeC WIM CMPUYUHA Balll IIHIIAPHIA
(Homoptera, delgidae=Chermesidae)
Figure 10.10. Adelges (=Sacciphantes, Figure 10.11. Adelges (Chermes) abietis L. — spruce
Chermes) viridis Ratz. — spruce gall adelgids gall aphid

(Homoptera, delgidae=Chermesidae)
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Cuymka 10.12. Herpotrichia nigra Ciymka 10.13. Melampsorella caryophyllacearum
Figure 10.12. Herpotrichia nigra (DC.) J. Schrot
Figure 10.13. Melampsorella caryophyllacearum
(DC.) J. Schrot

Cuiuxka 10.16. Dioryctria abietella, Cauxka 10.17. Mindarus abietinus, cmpunHa Baru

HalmaJAHyTE MHAIIapuIe

Figure 10.16. Dioryctria abietella, Figure 10.17. Mindarus abietinus,
infested cones balsam twig aphid
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Tabena 10.1. 67 2022. (PLT) OcHoBHH MOAALM O MAPILENX H3IBOjSHOj 3a OLEHY CTama Kpollkbu ctabana, Huso |1, Komaonuk

Table 10.1. 67 2022. (PLT) Data on the plot selected for crown condition assessment, Level 11, Kopaonik

Peanu 6p Kon ap:xase Bpoj napuese JlaTym ouene rel;):;:;[q:sm Fe;);)[:(:l?;;lca g:‘cin:;;l;lc(lf; HHeHT:P?]::a“M]a Ocrana 3anaxkama
Sequence number Country Code Observation plot Date of assessment L atitude Longitude Altitude Team identification Other observations
Cyzana Mutposuh Jpyru npernen
0171201 0405 Suzana Mitrovi¢ 14.11.22.
! 67 2 060722 431730 +20°48'50 3% Penara I'aruh Cepuap | Second inspection 14
Renata Gagi¢ serdar November 2022
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10.2. OIJIEJJHO IIOJBE IPHHU BPX

Exuna y cacraBy ap MupociaBa Mapkosuh
u ap Penara I'armh-Cepnap, HayuyHH capagHHIN
3 NHctutyTa 3a mymapcetBo, beorpaa usBpiinia
je y nBa HaBpaTa (IIOYETaK W Kpaj BEreTallMOHE
Ce30He) KOHTPOJIHM  Tpersien  crabara Ha
omomnaukanujckoj taukun Huso-a I, Lpau Bpx
(cnuke 10.18 u 10.19). M3BpiueHa je oleHa cTamba
KpoIllkbu cTabana wm3BpuieHa je 13. jyma. u 16.
HosemOpa 2022. rogunae. OueHa je W3BpIIeHA Ha
30 crabana OykBe, Koja Cy HAMEHCKH U3/[BOjCHA 32
rogumme  npaheme  cTama  KpOLIbH, Ha
MOTIIAPIIETH 2.

s = e 2 '..'“"'A Sk ~\. o

Canka 10.18. Tauka Lpuu BpX, Husoa II: cacrojuna
6ykse, Fagus sylvatica (6. jyn 2022)

Figure 10.18. Crni Vrh, Level Il SP: beech stand,

Fagus sylvatica (July 6 2022)

Kao HajymevatspuBHja omrehema on
MHCeKarta jecy Ha jumhy OyKBe, a perucTpoBaHe
Cy HITETE YIriaBHOM O]l MUHEpa U rajama. Mospuu
munepu w3 Qamunuje  Gracillaridae, pen
Lepidoptera, Ouwnm cy wMacoBHH Ha OyKBH,
Phyllonorycter messaniella Zell. (ciuka 10.20).
OBJie Cy 4eCTO pEerrMCTpOBaHH IPUCYCTBO MHUHEpa
(omrehema JHCHE Mace OJ OBHX HMHCEKaTa
NPUCYTHa Cy Ha TOTOBO CBHM CTabiMMa), a M3
pena meokpmiana, Diptera, To je Bpcra Mikiola
fagi Htg. (cmuka 10.22), satum TBpAOKpHIIAIl —
oykeun cypnam (Rhynchaenus fagi L.) ciabor mo
cpenmer nHTeH3uTeTa Hanaza (ciuka 10.21).

Ha cmum 10.23, omet u3 pena Lepidoptera,
caujau (Tortricoidea: Tortricidae) (Latreille,
1803.), koju ce jaBibajy MOjeMHAYHO, AU CY
npumehern Ha oriearoM nosby Husoa |l — Lpan
Bpx Ha Oyksu, Ancylis mitterbacheriana Den.
Schiff.

10.2. CRNI VRH SAMPLE PLOT

The team consisting of Dr. Miroslava
Markovi¢ and Dr. Renata Gagic¢-Serdar from the
Institute of Forestry performed two inspections (at
the beginning and the end of the growing season)
of trees of Level Il SP on Crni Vrh (Figures 10.18
and 10.19). The assessment of the tree crown
condition was performed on 13 July and 16
November 2022. It included 30 beech trees
selected for annual monitoring of tree crown
condition on subplot 2.

Canka 10.19. Kpoume BUAHO omopaBibeHe 0]
nenonoma 2014, mepcnekTHBa ca TaYKe U OCMaTpame
IypOuHOM
Figure 10.19. Crowns visibly recovered from the 2014
ice break, point perspective and binocular observation

The most striking damage to beech leaves
was inflicted by insects, mainly mining and gall-
making species. Leaf-mining moths from the
family of Gracillaridae, order Lepidoptera,
Phyllonorycter messaniella Zell. occurred in
masses on beech trees (Fig. 10.20). The presence
of miners was often registered (damage to the leaf
mass caused by these insects was visible on
almost all trees), while Diptera species included
Mikiola fagi Htg. (Fig. 10.22) and Rhynchaenus
fagi L., low to medium intensity of attack (Figure
10.21).

Figure 10.23 shows Ancylis
mitterbacheriana Den. Schiff, a roller also from
Lepidoptera (Tortricoidea: Tortricidae) (Latreille,
1803.). It occurred individually on beech trees on
the Level 11 SP Crni Vrh.
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Baxno je HamoMeHyTH na cy ce crabnia
OyKBe Ha TadyKH KOja Cy MpeTpIieia 3HaTHE MITeTe
npoyspokoBane senonomuma u3 2014. romune
KOjU cy 3axBaTHIHN BenKH Jieo Mictoune CpOuje —
3HaYajHO omopaBwia. llocienune cy BUAJBHBE y
CylIewy I0jeInHuX cTadala, Wi caMO HhHUXOBUX
rpaHa, Ia 4ak W pa3Boja TPYJICKHHIA HA HUMa H
YUTaBe LEHTpalHE TPYIEXKH YHyTap (CIHKa
10.24). Ha Hexkuma Cy ce pa3BWia YHyTpalliba
000JbCHba, LICHTPAJIHE TPYJICKH U  HHHXOBE
nocieaune oj y3pounuka Fomitopsis sp. P.
Karst. (1881) (ciuka 10.25). HakoH CHHXpOHOT
JIeJIOBama, 10J1a3u 0 ymajie U TyJbema Kope ca
rpaHa, TPUCYTHE Cy OpojHE TpyJe TpaHEe Ha
crabmuMa W jaBJbajy Ce€ Ha Kpajy BHUIJbUBU
XOJHHIIM TOTKOpmaka Scolytus intricatus Rtzb.
amu u kpacua (Agrilus viridis L.) u noTkopmaka
(Taphrorynchus bicolor Hrbst.).

OBo nokasyje Oa ce Ha Kpajy crtalna uIak
NPUMETHO  OIOpaBJbajy HAKOH  3a00HjeHUX
noBpezaa ox siegonoma. O aOMOTHYKUX YMHHIIALA
NOjeIMHAYHO HMMa INTeTa OJf KacHOr Mpasa,
Mpa3oIylHa, Ka0 W HENO3HATOr IOpeKIa
MeXaHW4YKa omTehema yriaBHOM y MpUAaHIIMa
crabana.

OcHOBHHM TOAAIM OIJIeHE Mapieire Ha
Lpuom Bpxy matu cy y Tabemm 10.2, a Tabene
tabene AS5.3 m AS5.4 cagpxe mapamerpe crama
KpOIIlbM ¥ mapamerpe  omrehema  Ha
ouonHaukanujckoj taukun Hupo-a |l wa LpHom
BpXy y 2022. rogunu. Crabna ca nedodjarjoM
100%, motmyHo cyBa 68, 72, u 91 3amemeHa cy
HOBUM: peaoM 63, 70 u 99.

Jemno ctabno, Koje je CBEXe H3BAJHLEHO
MOpa OUTH 3aMEHEHO, a OBE TOJIUHE Y KOHAYHOM
cabuparky M  CMeIITalmy Yy  Kareropuje
OKapaKTepUCaHO je Kao CYBO.

Canka 10.20. Phyllonorycter mssaniella Zell.
Figure 10.20. Phyllonorycter messaniella Zell.
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It is important to note that the beech trees of
this plot which had suffered significant damage
caused by ice breaks that occurred in late 2014
and affected much of eastern Serbia recovered
significantly. Visible effects ranged from dead
trees or tree branches to the development of wood-
rotting fungi or centre rot (Figure 10.24) inside the
trunks. Some trees developed internal diseases,
centre rot and consequences caused by Fomitopsis
sp. P. Karst. (1881) (Figure 10.25). Their
synchronous action led to inflamed and peeled
branch bark, numerous rotten branches and finally
tunnels of Scolytus intricatus Rtzb, beech
splendour beetle Agrilus viridis L. and bark beetle
Taphrorynchus bicolor Herbst became visible.

It all proved that trees noticeably recovered
from the injuries they had suffered from the ice
break. The damage inflicted by abiotic factors
included late frost, frost shake and mechanical
damage of unknown origin, mainly in the tree butt
end.

The basic data related to the sample plot on
Crni Vrh are given in Table 10.2, while Tables
Ab.3 and A5.4 contain the parameters of the tree
crown condition and the damage parameters on
the Level 1l sample plot on Crni Vrh in 2022,
Died-back trees with 100%, defoliation 68, 72,
and 91 were replaced by new ones: 63, 70, and 99,
respectively.

One new uprooted tree must be replaced,
and this year, in the final collection and
classification, it was characterized as died-back.

Cuimuka 10.21. Byksun cypmam munep (Rhynchaenus
fagi L.) cmabor 1o cpeasmer HHTEH3UTETA Halla1a
Figure 10.21. Beech leaf mining weevil (Rhynchaenus
fagi L.) weak to moderate attack



Canka 10.22. I'ante Mikiola fagi Htg. Cauxka 10.23. Casujau Ha 6yxsu, Ancylis
Figure 10.22. Galls of Mikiola fagi Htg. mitterbacheriana
Figure 10.23. Beech red roller, Ancylis
mitterbacheriana

24 =0T

Canka 10.24. Kapriodope TpyinesxHHIa KOje ce Cismika 10.25. Kapnodopa Bpcre Fomitopsis sp. P.
pa3Bujajy Ha o3neh)eHnM crabmuma Karst. (1881)
Figure 10.24. Carpophores of wood-rotting fungi that Figure 10.25. Carpophores of Fomitopsis sp. P.
grow on injured trees Karst. (1881)

-

Canka 10.26. O6oxHa cTabna, 6orat ypox 'y 2022, llpun Bpx  Camka 10.27. Illtere ox nMcHNX Bamy, Koje

(aBryct, 2022) Cy JleJIoBajle ca HajuHudja JINCTa U AYX HepaBa
Figure 10.26. Forest edge trees, abundant yield in 2022, Crni ~ Figure 10.27. Damage by aphids, on the leaf
Vrh (August, 2022) underside and along the leaf veins
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https://en.wikipedia.org/wiki/Petter_Adolf_Karsten
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Tabena 10.2. 67 2022. (PLT) OcHoBHHU moaly 0 TMapLean U3IBOjEHO] 3a OLICHY CTama Kpolukbu cradana, Huso I, Lpuu Bpx
lot selected for crown condition assessment, Level 11, Crni Vrh

Table 10.2. 67 2022. (PLT) Data on the

Peanu 6p Kon ap:xase Bpoj napuese JlaTym ouene rel?:;:;[q:::a Fe;);)[:(:l?;;lca g:‘cin:;;l;lc(lf; HHeHT:P?]::a“M]a Ocrana 3anaxkama
Sequence number Country Code Observation plot Date of assessment L atitude Longitude Altitude Team identification Other observations
Penara I'aruh Cepnap
1 67 4 130722 +44907'55" +21058'38" 19 Cysana Mutposuh/

Renata Gagi¢ Serdar
Suzana Mitrovi¢
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10.3. OIJIEJHO I1O/bE MOKPA I'OPA

Exuna y cacraBy ap MupociaBa Mapkosuh
u ap Penarta T'aruh-Cepaap, HayuyHu capaIHHUIU
WucTrTyTa 32 MIyMapcTBO, M3BPIIMIA j& KOHTPOJI-
HU TIperJie]] cradaia y CMUCITY KOHCTaTOBamba OIll-
tehema Ha cTabnauma, u ob0aBe3He nedolrjaryje.
IIpernenom je oOyxBaheno 30 oOpojuanmx craba-
na Gemor 0opa W TOM MPHUIIMKOM BpIIIEHA j& OIleHa
nedonujanyje, TPAHCHIAPESHTHOCT JHIha, Kao H
ocTana 3amaxama Koja o0yxBaTajy CTame Kpolll-
mU. KoHCcTaTOBaHO je Aa je KyaTypa BeoMa BHUTaI-
Ha, o 30 orjgefHMX M HAMEHCKHM MOCMAaTpPaHUX
OoopoBa — aedonmjanuja je cimaba M YrJIaBHOM Y
KaTeropuju ymepeHa, nznocu makc. 20-30%.

MeTeopoIonIKo-KITUMAaTCKH  (aKTop, Tj.
Jyra Cylia y Tpajamy OJ BHIIE MeCeld, OJpa3uiia
ce Ha o0Oe30o0jaBameM, amu y cinabujeM oOuMy,
takohe 1o makcumamHux 30%.

Cauka 10.28. Ornegna napiena Moxpa deé,

\ T

K Typa 6

10.3. MOKRA GORA SAMPLE PLOT

The team consisting of Dr. Miroslava
Markovi¢ and Dr. Renata Gagié-Serdar research
associates from the Institute of Forestry inspected
trees to determine the damage inflicted and the
mandatory parameter of defoliation. During the
examination of 30 numbered Scots pine trees, the
team determined defoliation, leaf transparency,
and other parameters of tree crown condition
monitoring. According to the data thus obtained,
the culture was very vital. Defoliation in 30
sampled and purposefully observed Scots pine
trees was weak. It was mainly in the category of
moderate defoliation and amounted to a maximum
of 20-30%.

A meteorological-climatic  factor, i.e.
several-month-long drought caused slight needle
discoloration, also up to a maximum of 30%.

3

nor 6bopa, Husoa |1, xpaj Bererarmmone cezone 2022.

Figure 10.20. Mokra Gora sample plot, Scots pine culture, Pinus sylvestris L., Level 11, end of growing season 2022

Onene crama Kpommu crabama Ha BUT
Hugoa Il y Moxkpoj ['opu uzBpuiene cy 02. 07. u
29. 09. 2022. Ouena je u3BpuieHa Ha 30 crabana
Oemor 6opa, Koja cy HAMEHCKH U3/BOjE€HA 3a TOJI-
uime npaheme cTama KpOoLIbH, Ha NoAIapLesny 2
(cnuka 10.28).

OCHOBHHM TMoOjany oOrjiefHe Mapueie y
Moxkpoj 'opu natu cy y Hamenckoj Tabenu PLT.

VY tabenama AS5.5 u AS5.6 natu cy mapamer-
pH CTama KpOIkbH M mapamerpu omrehiema Ha
BUT Hugoa Il y Mokpoj I'opu y 2022. rogunu.

Opn ocranux 3anaxama Ba)KHO je HAIlOMEH-
VTHU JIa je Ha [eJI0] TAYKH IPUCYTHO MHOTO Kopac-
THUX JIMIIajeBa, a JIMIIAjeBU cy u3Mely ocTajior mo-
TBpJIa U 0JIpa3 3apaBor craHumTa. KpyHe cy kao u
MPETXOIHUX TOHMHA (OJ1 TOCTaBJbamkha TauKe) ,,Ma-
ne“ u ,,lIOCTaBJheHEe BUCOKO , Haa3e ce u 00yxBa-
Tajy ropmy NEeTUHY cTabiia, Ha ’bUMa HUCY KOHCT-
aToBaHe 0OJIECTH, CEM IOjeAMHAYHHMX CIIydajeBa,
HUTH MAaCOBHO IPHUCYTHE MITETOUYHHE (I10jeAMHAY-
HO), a jequHa omtehema Ha cTabliuMa Cy MEXaHHU-
yka (ciuka 10.29).

Tree crown condition assessments on the
Level 1l sample plot on Mokra Gora were
performed on 2 July 2022 and 29 September 2022.
The assessments included 30 Scots pine trees
marked for the annual tree crown condition
monitoring on subplot 2 (Figure 10.28).

The basic data related to the plot on Mokra
Gora are given in the PLT table.

Tables A5.5 and A5.6 present the paramete-
rs of the tree crown condition and damage on the
Level 1l sample plot on Mokra Gora in 2022.

Among other observations, it is important to
note that many tree lichens were found on the
whole plot. Lichens are, among other things, an
indicator and proof of a healthy habitat. As in
previous years (since the plot was established), the
crowns were "small" and “set high". They covered
the upper fifth portion of the trees; no diseases
were found in them, except in individual cases.
Pests were not present en masse (only
individually), and the only damage to the trees
was mechanical (Figure 10.29).
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Cauka 10.29. MeTeopoomko-KIMMaTcke (GakTop, Tj. Iyra Cylia y Tpajamy O BUIIIS
MeCeLM U3 NpOoIUIe TOANHE, U EKCTPEMHA IecToHene/bHa y 2022, ofpasuia ce Ha
o0e300jaBame, anu y ciadbujem obumy, tTakohe 1o makcumanaux 30%

Figure 10.29. Meteorological-climatic factor, ie. a several-month-long drought in the year
before and an extreme six-week-long drought in 2022 reflected in the needle
discolouration, but to a lesser extent (up to a maximum of 30%)

VYmpaBo  300r  HEMOBOJGHUX  YCJIOBa,
nmoTpeOHO je nerasbHHje mpahieme Moryher
MojaBJbMBaba Cyllekhe cTabaja y OBAaKBUM
KynTypama ( TOCEOHO H3paKeHO Y TEepHOAY
mamehy 20 wm 30 roamHa crapocTtn). Moxke
NpOY3pOKOBATH U yBeHyhe Mmyrosbaka, KpUBJbCHHE,
HEKpO3y, CyIIelke TIpaHa ca BpxXa, CYIICHE
n3zbojaka u3 Tekyhe reHepauuje, U Ha Kpajy
cylieme IMeianx crabana, a To je Ol y3pOouHHUKa
Lophodermium seditiosum Minter, Staley &
Millar (u3a3uBa UPBEHWIO M OCHIIAEKHE MIIAIUX
OOpOBHX 4YETHHA, jaBjba C€ HA BEIMKOM OpOjy
Pinus Bpcta, kKoj Hac je yecTa Ha GEIOM H I[PHOM
oopy) kao u Lophodermium pinastri (Schrad)
Chev. (xononu3upa camo (U3HOJIOMIKK Ociaderne
W CTape YeTHHE) Ha I[PHOM | OesoM 6opy (ciuka
10.30).

Y 2022. romuHM Jpedonyjanyja jakor
WHTEH3UTEeTa HUje KOHCTATOBaHA HHM Ha jeIHOM
ctaliy m3aBojeHOM 3a mpaheme cramba KpyHa. Y
OBOj FOJUHM HHje OWJI0 HM MPTBHUX crabana. Of
MpOy3poKoBaya OWJbHUX OO0JIECTH jEAMHO je Ha
NOjeIMHAM  TIpaHaMa  KOHCTaTOBaHAa  TIJbUBA
Sphaeropsis sapinea (Fr.: Fr.) Dyko & Sutton. in
Sutton (= Diplodia sapinea [Fr.] Fuckel), anu
nojenuHavno (ciuka 10.31).
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Because of unfavorable conditions, it is
necessary to conduct more in-depth monitoring of
the possible tree dieback in such cultures
(especially at the age of 20-30 years). Special
attention must be paid to bud wilting, bending,
necrosis and dieback of branches, dying of the
current generation shoots, and finally death of
whole trees caused by Lophodermium
seditiosum Minter, Staley & Millar that initiates
redness and shedding of young pine needles. This

species is found in large numbers in
the Pinus genus. In our country, it is common in
Scots and  Austrian  pines, as  well

as Lophodermium pinastri (Schrad) Chev., which
colonises only physiologically weakened and old
needles of Austrian and Scots pine trees (Figure
10.30).

In 2022, severe defoliation was not
observed in any tree selected for crown condition
monitoring. There were no dead trees this year.
Sphaeropsis sapinea (Fr.: Fr.) Dyko & Sutton. in
Sutton (= Diplodia sapinea [Fr.] Fuckel) was the
only pathogen found on some branches, but only
individually (Figure 10.31).



Kao mpeBenTmBa m Mepa OopOe MpOTHB
MOTKOpHaKa, Beli HEKOJMKO CEe30Ha YCIICIIHO
(yHKIMOHHWIIE a TOCTaB/beHa je y OnH3uHW,
UCTIpen caMe OrJiefHe NOBpIIMHE (epoMoHCcKa
KJIOTIKa THIIa WIH Mapke ,,Iheysohn® 3a Gopose
MMOTKOPIAKE, Cca KOMOMHOBAaHUM (HhEepOMOHOM
»IAC ECOLURE®“ 3a 0opoBe NOTKOPHAaKE.
[Iperyiien MOHWTOpPUHTa TIOTKOPHAKA METOJIOM
thepomonckux kionku, y Pesupy Mokpa ['opa,
LT Vxwune, Ha mokanutery y Onememy [lamax
20, y onceky 11, HHje Ouo moryh jep oBe romuHe
KIIOTIKa HUje Omia akTWBHA, Tj. Tpaheme je
mzoctano. Kionka je  ykiomeHa amd — paau
NOMEeHyTHX MoOryhux Hamajga MOTKOpmaka |Ips
sexdentatus, Ips acuminatus u Hylastes sp.
MOTpeOHO jeé OOHOBUTHM MOHHTOPHHT W TIOHOBO
MOCTaBUTH KJIONKY, Kako je IOMEHYTO YCIIeH
W3Pa3UTO HEMOBOJPHHUX YCIIOBA CPEIUHE Y OBOj
BEreTannoHoj ce3oHH. To Om omer Owmio
KOMOWHOBaHNM ()EPOMOHOM 3a OOpOBE IMOTKOP-
haKe.

On aOMOTHYKUX YHHWJIANA JOTOIHO Ce
2018. rogmHe ymap rpoMa Ha CaMoj TadKH, Ipe
TpU TOJMHE Yy aBI'yCTy TOKOM IIEPHUOAA CHAXKHUX
ollyja, TIa je JOIUIO IO CIoHTaHor moxapa. OH je
3aXBaTHO 3HAYajaH JICO MOBPIIUHE OTJICTHOT MOJha
W OCHM TpPU3EMHE BereTaldje Koja je crpajana,
Haropena cy u omrtehena cy u cama crabia 6opa.
Wnak, HujeqHo HUje yrpoxeno y Behoj Mepu, Ti10
W TpU3EMHa BereTaldja pereHepucain cy ce
BeOMa YCIIEIIHO (3a pa3nuky oi ¢ororpaduja u3
okTobpa 2018, y HoBemOpy 2022, moBpiinHe Koje
cy Omite Haropese cajia Cy jeJiBa IpUMETHE).

—

Cika 10.30. Lophodermium pinastri (Schrad) Chev.
Figure 10.30. Lophodermium pinastri (Schrad) Chev.

As a preventive measure against bark
beetles, a "Theysohn" pheromone trap for pine
bark beetles was installed nearby (i.e. in front of
the experimental area). It had been successfully
operating for several seasons with a combined
"IAC ECOLURE" pheromone for pine bark
beetles. However, the assessment results are
missing this year for the Mokra Gora district, FE
Uzice (compartment Panjak 20, section c) because
the trap was not active and the monitoring was not
conducted. The trap was removed, but since the
attacks of bark beetles Ips  sexdentatus, I.
acuminatus and Hylastes sp. are possible in the
future, it is necessary to repeat the monitoring and
set the trap up again. It should again be a
combined pheromone for pine bark beetles.

Regarding abiotic factors, lightning struck
the plot during heavy storms in August 2018 and
caused a spontaneous fire. It affected a significant
part of the sample plot area and, apart from the
ground vegetation that was damaged, numerous
pine trees were damaged. However, none of them
were endangered to a greater extent. The soil and
ground vegetation have regenerated very
successfully. Unlike the images from October
2018, the images from November 2022 show that
the damage to the burned surface areas was now
barely visible.

CJImca 10.31. Sphaerop5|s sapmea (Fr.: Fr.)
Dyko & Sutton. in Sutton (= Diplodia
sapinea [Fr.] Fuckel, na rpanama, Mokpa
T'opa, jyn 2022.

Figure 10.31. Sphaeropsis sapinea (Fr.: Fr.)
Dyko & Sutton. in Sutton (= Diplodia
sapinea [Fr.] Fuckel, on branches, Mokra
Gora, July 2022

221



Tao6emna 10.3. 67 2022. (PLT) Tabena ca mogaiimMa o mapiiesid U3/[BOjEHO] 3a OlleHy CTama Kpolnmu ctabana, Huso 11, Mokpa ['opa
Table 10.3. 67 2022. (PLT) Data on the plot selected for crown condition assessment, Level 11, Mokra Gora

Peanu 6p Kon np:xase bpoj napuese JlaTym ouene Felfl;l;i:l:;m Fe:;;icg;xa Bg:ﬁr;‘:;’;;) HRQHT:I?;':M“F Ocrana 3anaxkama
Sequence number Country Code Observation plot Date of assessment L atitude Longitude Altitude (code) Team identification Other observations
Cy3ana Mutposuh H]F-’%’F ]1-"1”58; ;eﬂ
1 67 5 200722 +43045'27" +19929'00" 12 Penara ['aruh-Cepaap A1 .

Renata Gagi¢ Serdar
Suzana Mitrovié¢

Second inspection
16 November 2022
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11. ®JJOPUCTHYKA U
BEI'ETALIMJCKA UCTPAKUBAIBA
Y 2022. TOAUHU

11. FLORISTIC AND
VEGETATION SURVEYS
IN 2022

[IpoyuaBame npusemHe Beretanuje y 2022.
Ha cBe Tpu BUT Hugroa Il u3Bpmeno je y tpu acn-
ekTa: mpoJiehHH, neThH U jecermu. OropucTryaka
W BereTalujcka HCTPaXKHBama H3BPIICHA CY 10
npeaBul)eHo] METOUIM 3a MPHUKYIUbalkbe U 00pa-
ny nonataka (Biological diversity - Assessment of
ground vegetation, 2020), koje cy ycBOjuiie 3eMibe
yuecuuiie ICP Forests (International Co-operative
Programme on Assessment and Monitoring of Air
Pollution Effects on Forests).

300r oOMMHOCTH TOAaTaka, pPe3yiTaTH Cy
npuKazaHu y AHekcy 6 (tabene A6.1-A6.3).

11.1. OIJIEJJHO I10/bE KOIIAOHHK

OmueHa TMOKPOBHOCTH INPHUCYTHHUX BpCTa Y
crpary apseha, xOyma W mpu3eMHE ¢uope Ha

ouounaukanujckoj tauku HueO Il — Komaonuk
u3ppiieHa je 24.05.2022. romune, 12.07.2022.
rommae wu 28.09.2022. romuwHe, Ha paHHje

NOCTaBJbCHUM OTJICIHUM TMapreiaMa y BHIY
kBaapara (10 x 10 m), uymme je yKymHO
obyxBaheno 400m? mospmmuae. HaBenene
napIiese cy Ha TepeHy BUIHO OOeJIexKeHe.

Y Tabenun 11.1 (OGpaszaun 672022.PLV)
NpUKa3aHd Cy OCHOBHH TIOAAlld O OLJIEAHUM
NOBpIIMHAMa (HaJIMOpCKa BHCHHA, reorpadcka
UIMPUHA W JYXXHHA, JaTyM OIIeHE, MOKPOBHOCT
cnpata npeeha, chopara xOyma (mojcmpara
HUCKOT XOyma W BHCOKOT XOyma) W cIpara
npusemHe (iope, cpeama BUCHHA cripaTta KOyma
U TpuszeMHe (Qrope, TMOKPOBHOCT MAaXOBHHA,
HETIOKPUBEHH JI€0 3eMJBHINTA, KA0 ¥ TIOKPUBEHOCT
3eMJBHIIITA JIUCHUM OIIAJIOM).

VY rtabenu A6.1 (O6pasan 672022.VEM) je
NpYKa3aH CIIMCaK EBUJICHTHPAHUX Ownsbaka ca
OLICHOM HUXOBE IIOKPOBHOCTH H3paXEHE Yy
MPOIIEHTHMA TI0 CTIPATOBUMA.

butHujux mnpomeHa y  QuopucTuukom
cactaBy y OJHOCY Ha MpOLIUTy TOIWHY Ha
ononnaukanujckoj taukn Huso Il — Komaonuk
HeMa. Jormn yBek ce ocehajy mocnemurie cHersioma
W CHEroM3BaJla KoOje Cy ce JecWIe TOKOM 3HMe
2020/2021 romune, kao u cyliema crabana ycien
Harmaja MoTKOpHkaKa.

Mehytum, renepanHo rienajyhu, crame
eKocucTeMa o]l TodeTka npahema je 3Ha4YajHO
npomeweHo. Hanme, mox yrunajemM aOMOTHIKUX U
O6moTHYKMX (hakTopa MOKPOBHOCT crpaTa JpBeha
je OuTHO cMameHa, IITO je yTulano Ha nosehame
MOKPOBHOCTH HEKHX BpCTa y crpary XOyma Hu
npusemue ¢uope (Rubus idaeus L., Festuca ovina
L., Melampyrum sylvaticum L.).

The survey of ground vegetation in 202s
was conducted on all three Level Il sample plots
and included three aspects: spring, summer, and
autumn. Floristic and vegetation surveys were
again carried out according to the prescribed
methodology for data collection and processing
(International ~ Co-operative  Programme  on
Assessment and Monitoring of Air Pollution
Effects on Forests — ICP Forests).

Due to the extensive volume of data, tables
with complete results are presented in Annex 6
(Tables A6.1-A6.3).

11.1. KOPAONIK SAMPLE PLOT

The assessments of species cover in the tree,
shrub and herb layers on the Level Il sample plot
"Kopaonik™ were done on 24 May 2022, then on 12
July 2022, and finally on 28 September 2022 on
previously established square sampling units (10 x
10 m), which cover an area of 400 m2. These units
are visibly marked in the field.

Table 11.1 (Form 672022.PLV) shows the
most important characteristics of the sample plot
(altitude, latitude and longitude, assessment date,
tree, shrub (low shrub and high shrub sublayers)
and herb covers, mean height of the shrub and herb
layers, moss cover, bare soil, and litterfall cover.

Table A6.1 (Form 672022.VEM) contains a
list of recorded plants with the assessment of their
coverage expressed as the percentage for each
layer.

There were no significant changes in the
floristic composition compared to the previous year
on the Kopaonik Level Il sample plot. The
consequences of snowstorms and snow breaks that
occurred in the winter of 2020/2021 and the tree
die-back due to bark beetle attacks could still be
observed.

However, the general state of the ecosystem
has changed significantly since the beginning of
monitoring. Namely, under the influence of abiotic
and biotic factors, the cover of the tree layer was
significantly reduced which subsequently led to the
increase in the cover of some species in the shrub
and herb layers (Rubus idaeus L., Festuca ovina L.,
Melampyrum sylvaticum L.).
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Y TOKy OBe TOIAMHE Ha OIJICAHUM This year, no new plant species were found
MOBpIIMHAMA, Ka0 M Ha IejIoM o0jekty (BaH in the sample areas or the entire locality (outside
OIJIC/IHUX TOBPIIMHA) HUCY KOHCTatoBaHe HoBe  the sample areas).

OubHe BpPCTC y OJHOCY HAa NPETXOAHE IT'OAUHE.

-

Ciuxka 11.1. Paspeljena cacrojuna cmpue (Picea abies (L.) Canka 11.2. Rubus idaeus L.

Karst. Figure 11.2. Rubus idaeus L.
Figure 11.1. Thinned spruce (Picea abies (L.) Karst.)
stand

Cuka 11.3. Stellaria nemorum L. Canka 11.4. Melampyrum sylvaticum L.
Figure 11.3. Stellaria nemorum L. Figure 11.4. Melampyrum sylvaticum L.
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11.2. OI'JIE/IHO I1O/bE IIPHH BPX

OreHa MOKPOBHOCTH IMPUCYTHUX BpCTa Y
copaty apseha, xOyma W mpuzemHe ¢iope Ha
omonnaukanujckoj tauku Huso Il — Llpam Bpx
usBpmena je 23.05.2022. romune, 11.07.2022.
rogue u 26.09.2022. roanHe Ha IIOCTaBJbEHUM
OTJITHUM TapresiamMa y Buay keagpata (10 x 10
m), uYmMme je yKkymHO oOyxBaheHo 400m?
noBpuiHe. HaBeneHe mapuene cy Ha TepeHy
BUJIHO OOEJexeHE.

V rtabemm 11.2 (O6pazan 672022.PLV)
NpUKa3aHd Cy OCHOBHHM IOJAalld O OIJICAHUM
NoBpUIMHAMA (HAIMOpCKa BHCHHA, reorpadcka
MIUpUHA W AYKUHA, JAaTyM OICHE, IOKPOBHOCT
cnpara napseha, cmopara xOyma (moxacmpara
HUCKOT JXOyHa W BHCOKOT JXOyma) U clpara
npu3eMHE (prrope, cpeama BUCHHA CIpaTa KOyma
U 1pu3eMHe (Iiope, TOKPOBHOCT MAaxOBHHA,
HETIOKPUBEHH JICO 3eMJBHIITA, KA0 U MIOKPUBEHOCT
3eMJBUIITA JUCHUM OIaJIoM).

VY tabemu A6.2 (O6pazan 672022.VEM) je
NpUKa3aH CHOHCAaK CEBHICHTHPAHUX OMJbaka ca
OLICHOM HUXOBE IIOKPOBHOCTH H3paXEHE Yy
HPOLEHTHMA TI0 CIIPaTOBHMA.

Y ¢raopuctHukoM cacTaBy 3Ha4ajHHjHX
MPOMEHa y 0BOj ronuHu HUje Omno. Cyma y Toky
JeTHEer IepHoja HWja 3HauajHHje yTHLANa Ha
HNOKPOBHOCT NpHu3eMHe Bereranuje. Kpomrme
oykse (Fagus sylvatica L.) cy ce HakoH JemoiioMa
2015. roauHe joun BUIIE PEBUTAIH30BAJIE, IITO CE
onpaswino Ha Behm ckiom y cmpary apseha.
MebhyTtum, 3amo4eTro NPUPOJHO OOHABIBABE Yy
JIOEbMM CIIPaTOBUMA UIIAK HHUjE 3ayCTaBJbEHO, IITO
ce 3HA4YajHO OJPasHJI0 Ha IOKPOBHOCT OYKBE Y
cnpary  kOyma. Emementapma  Hemorona
(memonom) w3 2015. romuHe je  yCIIOBWIIA
HEIUTaHCKO MPHUPOJIHO OOHaBJbame OYKBE, TaKO Jia
MPOM3BOHH TIPOLIEC y TJIaBHOj CACTOJUHU HUje
JIOBEJICH JI0 Kpaja, a Beh je ynuia y HpUpOIHY
00HOBY.

Kao pesynrar nosehama ckiona y crpary
npseha u xOyma, ommra MOKPOBHOCT MPU3EMHE
diope ce cMammia, a caMHM THM W yuderihe
kynuae (Rubus hirtus L.), kao HajOpojHUje BpcTe
y TPETXOAHUM TOJMHAMa, Kao M MOAMIIATKa
oykBe. Yuemhe Oykse (Fagus sylvatica L.) y
crnipaty Tnpu3eMHe (Iope ce CMambWIO Ha padyyH
nosehama HbeHe MOKPOBHOCTH y cHpary kOyma.
HcropeMeHo je geo OykBe y MOJCHpATy HUCKOT
x0yma (0,5-2 M) mpenrao y TOACIPaT BHCOKOT
xOyma (2-5 m).

Ha  ormeguuM  moBpmMHaMa — HHCY
KOHCTAaTOBaHEe HOBE OWJbHE BpPCTE Y OJHOCY Ha
NPETXOJIHE TO/INHE.

11.2 CRNI VRH SAMPLE PLOT

The assessments of species cover in the
tree, shrub and herb layers on the Level Il sample
plot "Crni Vrh™ were done on 23 May 2022, then
on 11 July 2022, and finally on 26 September
2022 on previously established square sampling
units (10 x 10 m), which cover an area of 400 m2.
These units are visibly marked in the field.

Table 11.2 (Form 672022.PLV) shows the
most important characteristics of the plots
(altitude, latitude and longitude, assessment date,
tree, shrub (with low shrub and high shrub
sublayers) and herb layer covers, mean height of
the shrub and herb layers, moss cover, bare sail,
and litterfall cover.

Table A6.2 (Form 672022.VEM) contains a
list of registered plants with the assessment of
their coverage expressed as the percentage for
each layer.

There were no significant changes in the
floristic composition this year. The summer
drought did not significantly affect the herb cover.
The beech (Fagus sylvatica L.) crowns had
revitalised from the ice break in 2015, which
increased the canopy closure in the tree layer.
However, the ongoing natural regeneration in the
lower layers had not stopped and significantly
affected the beech cover in the shrub layer. The
natural disaster (ice break) that dated from 2015
caused unplanned natural beech regeneration.
However, the production process in the main stand
had not been brought to an end before natural
regeneration started again.

As a result of the increase in the canopy
closure of tree and shrub layers, the general cover
of the herb layer decreased, which brought a
decrease in the share of blackberry (Rubus hirtus
L.) as the most abundant species in previous years
and beech saplings. The share of beech (Fagus
sylvatica L.) in the herb layer decreased as it
increased in the shrub layer. At the same time,
beech trees in the low shrub layer (0.5-2 m)
moved to the high shrub layer (2-5 m).

No new plant species were found in the
sample areas this year.
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Cauxa 11.5. PeButanu3oBane KpoIIlke OYKBE HAKOH Cauka 11.6. O6HOBJbCHA OYKBa y CHIpaTy KOyma
nenonoma 2015. roaune Figure 11.6. Restored beech in the shrub layer
Figure 11.5. Revitalised beech crowns after the ice
break in 2015

¥ -

Camnka 11.7. CmameHa IOKPOBHOCT NpH3eMHE (Iiope Cauxka 11.8. Lamium galeobdolon (L.) Crantz u Rubus

Ha OrJIeJHUM ITOBpIINHAMa hirtus L. y cipaty npusemHe ¢uiope
Figure 11.7. Reduced cover of herbs in the sampling Figure 11.8. Lamium galeobdolon (L.) Crantz
areas and Rubus hirtus L. in the herb layer
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11.3. OI'JIE/THO I1OJbE MOKPA I'OPA

OneHa MOKPOBHOCTH MPHCYTHUX BpCTa Y
copaty apseha, xOyma W mpuzemHe ¢iope Ha
omonnankanyjckoj Tauku Huso |1 — Mokpa ['opa
usBpmena je 26.05.2022. romune, 14.07.2022.
roguae u 29.09.2022. rogMHe Ha IOCTaBJLEHUM
OTJICTHUM Tapriesiama y Buay keagpata (10 x 10
m), umme je ykymHo oOyxBalieno 400 m?
noBpiminHe. HaBenene mnaprene cy Ha TepeHy
BUJIHO OOEJexeHE.

V rtabemm 11.3 (O6pazan 672022.PLV)
NpUKa3aHd Cy OCHOBHH TIOAAlld O OIJIEAHUM
noBpiIMHaMa (HagMOpCKa BHCHHA, Teorpadcka
NIMPUHA W JYXXHHA, JAaTyM OIICHE, MOKPOBHOCT
cnpara napseha, cmopara xOyma (moxacmpara
HUCKOT JXOyHa W BHCOKOT JXOyma) U clpara
npu3eMHE (prrope, cpeama BUCHHA CIpaTa KOyma
W TpuseMHe (rope, TMOKPOBHOCT MAaXOBHHA,
HETIOKPUBEHH JI€0 3¢MJBUIIITA, KA0 U TIOKPHBEHOCT
3eMJBUIITA JUCHUM OIaJIoM).

VY rtabemn A6.3 (O6pazan 672022.VEM) je
NpUKa3aH CIHCAaK EBWACHTHPAHWX OWJbaka TI0
CIpaToBUMa Ca OLIEHOM HHUXOBE MOKPOBHOCTH
U3PAXKCHE Y TPOIICHTHMA.

Kao u nperxonHa, Tako u oBa 2022. roguHa
je Omita M3pa3uTo CyIIHA TOJIMHA, aJld HUje JOIILIO
10 OUTHHUjUX TPOMEHA Yy (DIOPUCTHUKOM CaCTaBy
Ha ONICJAHMM TmoBpIMHaMa. W mopen cyme
EKOCHCTEM je Npwin4YHO crabmnad. Oa HOBHX
BpCTa y cIipary npuseMHe (jope Ha KBajpaTy cy
peructpoBade Geum macrophyllum  Willd. (I
kBaapar) u Peucedanum carvifolia Vill. (Il
KBaJpar).

Haxo je mpeTxomHa roguHa ouia cyiiHa, Ha
CBUM OIJICIHMM TOBPIIMHAMA j& MPUMETHO
IMPUCYCTBO MaxOBHHA Ca BEJIMKOM HOKpOBHOIth.

Koncrarosano je u M0jeIMHAYHO
NpUCYCTBO  oapeheHux Owspaka y  cropary
npuzeMHe QIiope Ha OTJIeJHMM MOBpIIMHAMA Ha
Kojuma wux Huje panmje (Acer tataricum L.,
Ranunculus repens L., Fraxinus ornus L.,
Quercus petraea (Matt.) Liebl.).

Y 0BOj TOOMHM  OCMaTpama  HUCY
perucTpoBaHe HOBE BpCTe BaH  OIJIEIHHUX
MOBPINKHA.

11.3. MOKRA GORA SAMPLE PLOT

The assessments of species cover in the
tree, shrub and herb layers on the Level Il sample
plot "Mokra Gora™ were done on 26 May 2021,
then on 14 July 2022, and finally on 29 September
2022 on previously established square sampling
units (10 x 10 m), which cover an area of 400 m2.
These units are visibly marked in the field.

Table 11.3 (Form 672022.PLV) shows the
most important characteristics of the plots
(altitude, latitude and longitude, assessment date,
tree, shrub (low shrub and high shrub sublayers)
and herb covers, mean height of the shrub and
herb layers, moss cover, bare soil, and litterfall
cover.

Table A6.3 (Form 672022.VEM) contains a
list of registered plants with the assessment of
their coverage expressed as the percentage for
each layer.

Like the previous one, 2022 was a quite dry
year, but there were no major changes in the
floristic composition of the sampling areas.
Despite the drought, the ecosystem was quite
stable. Geum macrophyllum Willd was registered
as a new species in the herb layer of sampling
square | and Peucedanum carvifolia Vill of square
.

Even though the previous year was dry,
high moss cover could be observed in all sampling
areas.

The individual presence of certain plants in
the herb layer of the sampling areas (Acer
tataricum L., Ranunculus repens L., Fraxinus
ornus L., Quercus petraea (Matt.) Liebl.) was also
recorded.

No new species were registered outside the
sampling areas in 2022.

227


https://en.wikipedia.org/wiki/Carl_Ludwig_Willdenow
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Camka 11.9. Bemrayky nogurayTa cacrojuHa o6esor
6opa (Pinus sylvestris L.)
Figure 11.9. Artificially-established stand of Scots pine
(Pinus sylvestris L.)

Camka 11.12. TloBehaHa NOKpOBHOCT MaxOBHHaMa Ha

Figure 11.11. Peucedanum carvifolia Vill. OTJIEIHUM TIOBPIIMHAMA

Figure 11.12. Increased moss cover in the sampling
areas
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Ta6ena 11.1. 672022. (PLV) OcuoBuu noaany o mapuend — Konaonuk

SUONBAIIS(O IIY)/EHENKELEE BIBLIO
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Table 11.1. 672022. (PLV) Plot based information — Kopaonik
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SIdquIduw ON/eWHL vdoHerh [odg

P1 wed [ /WL 'Y

12
12
12
12
12
12
12
12
12
12
12
12

p1 opdweg/endosA fodq

jord apo)/srranden fodgq

Anuno) egexdy’

67

67

67

67

67

67

67

67

67

67

67

67

Jquinu duanbag/fodg unrag

10
11
12

229



Ta6ena 11.2. 672022. (PLV) OcnoBHu noganu o napuenu — LipHu Bpx

SUONBAIIS(O IIY)/EHEKELEE BIBLIO

(9%) 48100 Jon1T/
WOYELO0 WHHOUI BLIMUIrNIE LIOHIandMof|

100
70
60

100
70
60

100
70
60

100
70
60

(9%) 48109 |I0S aueg
/ BLITAINIE 09X HHIAHAMOIIH

60
50
60
85

85
85

80
70
75
35
30
35

(9%) 43n02 S3SSOIN
/eHHdOXEW LdOHdodMO|

(9%) 48100 quaH
/adorcd onnwacndu eredud ryongodyoyy

40

50
40

15
15
15
20
30
25

65
70
65

(w) ybrey queH
/ ddord annwaendu eredud eHuoud eHad)

0,2
0,3
0,3
0,2
0,3
0,3
0,2
0,3
0,3
0,2
0,3
0,3

(%) 483n02 ybIYy gnays
/ eHAQM¥ 1030914 eLedidron LyoHgodMof]

20
20
20
30
30
30
10
10
10
10
10
10

(9%) 48100 MO| gnUys
/ BHAQ¥ 1039MH eLedudrvon Lyongodyor

30
30
30
60
60
60
20
30
30
20
25

25

(%) 43000 gnuys
JeHAQ¥ eLedud LdoHgodyor

50
50
50
90
90
90
30
20
20
30
35

35

(w) ybray gnays

JeHAQ¥ eLedld eHUINY eHYId)

2,0
2,0
2,0
2,0
2,0
2,0
18
18
18
15
15
15

(9% ) 48100 831
seyaadr eredud LdoHgodMo]]

60
60
60
65

65
65

90
90
90
85
85

85

(zw) eaJe pajdwes
/enumddaon eHegoddoe £

100
100
100
100
100
100
100
100
100
100
100
100

U ferediQ

Ipmny/eHndud exddonrey

19
19
19
19
19
19
19
19
19
19
19
19

apmIduoy/eHIKAY exddediod |

+215838
+215838
+215838
+215838
+215838
+215838
+215838
+215838
+215838
+215838
+215838
+215838

apmpe| seHudum exddedios |

+440755
+440755
+440755
+440755
+440755
+440755
+440755
+440755
+440755
+440755
+440755
+440755

Table 11.2. 672022. (PLV) Plot based information — Crni vrh

Surpduwres jo e /QHIMO WALEY!

230522

110722

260922

230522

110722

260922

230522

110722
260922

230522

110722
260922

Jaquinu £3AIng/eHIMO fodgq

1
2
3
1
2
3
1
2
3
1
2
3

3d£y £oAaing jeHeaoddoeA HUhBH

SIdquIdw ON/eWHL vdoHerh [odg

pPr wed J /enWHL [T

12
12
12
12
12
12
12
12
12
12
12
12

p1 djdwreg/exndoek fodq

jord apo)/srranden fodgq

Anuno) egexdy’

67

67

67

67

67

67

67

67

67

67

67

67

Jquinu duanbag/fodg unrag

10
11
12
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Ta6ena 11.3. 672022. (PLV) OcHoBuu nogaiu o napuenu — Mokpa ['opa

Table 11.3. 672022. (PLV) Plot based information — Mokra Gora

SUONEBAIISQO _Y))/eHEBXELRE BLBLI()

(9%) 48102 a1/
WOYELO0 WHHOUI BLIMUIINIE LIOHIandMof|

30
30
30
20
20
20
20
10
20
20
10
10

(9%) 48109 |10S aueg
/ BLIIMIrINIE 09X MHIFUAMOIH

30
20
25
25
15
20
30
20
25
15
10
15

(9%) 48102 S3SSOIN
JeHndoXen LdoHdodMo |

80
75
80
80
80
80
80
90
80
80
80
75

(9%) 48100 quaH
/adorcd onnacudu eredud ryongodyoyy

70
80
75
75
85
80
70
80
75
85
90
85

(w) wbrey qaeH
/ ddord annwaendu eredud eHuoud eHad)

0,2
0,3
0,3
0,2
0,3
0,3
0,2
0,3
0,3
0,2
0,3
0,3

(9%) 49100 ybry gnays
/ BHAQM 1030014 eLedidron LdoHg0dMO]]

10
10
10

(9%) 48n00 Mo| gnUys
/ BHAQ¥ 1039MH eLedudvon Lyongodyory

15
15
15

(%) 43000 gnuys
JeHAQ¥ eLedud LdoHgodyor|

25
25
25

(w) wbray gnays
JeHAQ¥ eLedd eHUINY eHIId)

18
18
18
3,5
3,5
3,5
15
15
15

(9% ) 49n02 9341
seqaadr eredud LdoHgodMo]

80
80
80
70
70
70
40
40
40
80
80
80

(zw) eaJe pajdwes
Jenumddaon eHeaoddos £

100
100
100
100
100
100
100
100
100
100
100
100

Uy erediQ

apmyy/eHndNg exddonrey

12

12

12

12

12

12

12

12

12

12

12

12

IpmI3uo]/eHIKAY exddediod |

+192900
+192900
+192900
+192900
+192900
+192900
+192900
+192900
+192900
+192900
+192900
+192900

apmpe] /eHudum exddediod |

+434527
+434527
+434527
+434527
+434527
+434527
+434527
+434527
+434527
+434527
+434527
+434527

Surjdures yo e /AHIMO WALEY!

260522
140722

290922

260522
140722

290922

260522

140722

290922

260522

140722

290922

Jquinu £3AIng/eHIMO fodgq

1
2
3
1
2
3
1
2
3
1
2
3

3dAy £oaing jeHeaoddocA HUhBH

slaquidwi ON/eWHL edoHel'h [odgq

pPr wed J /enWHL [T

12
12
12
12
12
12
12
12
12
12
12
12

p1 djdwreg/exndoek fodq

jord apo)/srranden fodgq

Anuno) egexdy’

67

67

67

67

67

67

67

67

67

67

67

67

Jquinu duanbag/fodg unrag

10
11
12
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12. ®EHOJIOIIKA OCMATPAIbA Y
2022. TOAUHU

12. PHENOLOGICAL OBSERVATIONS
IN 2022

deHoNOTHja je Hayka O T0jaBama, Koja
npoydyaBa TOAWINIGM pa3BOj OPraHCKOT CBETa
(Jovancevi¢, 1952). Ilomaum O NEPHOTULIUTETY
MOjeIMHUX I0jaBa Koj OmMJbaka Mpykajy BpemHa
casHama O IUXOBOM CTamy, Kao W Moryhem

JIeNOBalby  OKOJHMHE, TMOCEOHO  KIMMAaTCKUX
Bapyjanuja. W3 Tor pasmora, ¢eHomomka
UCTpaXHMBamkba C€ HEPEeTKO CIPOBOJAE  pajH

yTBphHUBama yTHIaja KIMMAaTCKHX NpOMEHa Ha
owbnu cBet (Jochner, Menzel, 2015).

OcHoBHU 1TMJF MOHUTOpUHTAa HAa BUT HUBOA
2 Ha KojuMma ce mocMmarpa (heHoJIoTHja IIYMCKOT
IpBeha jecTe CHCTEMAaTCKO MOCMATpame, Kao U
CHUMame TOAMIIBUX (aza pa3Boja LIYMCKOT
npeeha, amm ® mocMarpame W CHUMAmbe
OmoTHUkMX W(IM) aOWMOTHYKWX UHHWIANA |
nojaBa.  OCHOBHM  3a7aTaKk  (DEHOJIOMIKHX
ocMmarpama je 00e30eInTH OCHOBHE W JOAATHE
nHpopMaIje 0 MojaBamMa Ha cTabimuMma Koja ce
Hamaze Ha ofpeheHoj Taukw, Kako Ou ce
NPUKYIIA (EHOJIONIKN MOJAIM 1 JOBEIU Y BE3y
ca yTHIajeM KIMMe Ha ITyMCKe eKOCHUCTEME.

HNako O6um Owino moxespbHO na (eHoJoruja
Ousbaka MmoJpa3yMeBa Mpoy4aBame BEIUKOT Opoja
BpcTa y3 mnpaheme CBUX 3HAYajHUX acleKara
IbIXOBOI JKMBOTHOT IHUKIyca, Kao INTO CYy
KIIWjambe, JOCTH3ame (ase 3pENIOCTH, IOYeTaK
neprosia MUpOBama, (ase oTBaparma IyInoJbaka U
[BETamke, IUIOJAOHOIICHE, pacT, CKIaIUIITCHEe
XpaHJbUBUX MaTepHja, omajame Jjuinha, Kao |
npyre QeHonomke (aze — Haxaloct, TO je
HernpaktuuHo (Blades et al., 2008). denodase
Koje ce Hajuemthe mpaTe Cy JIMCTalkEe U IBETAE.
Jlucrame W LBETame Cy pe3yiaTaT WHTEpaKiyje
n3mel)y reHetmukux (QaxTopa Bpcre W (hakTopa
criosparie cpeanne (Cenci et al., 1996). ITouerak
[BETaka, Ka0 U JIUCTamba, Y CIPE3H je ca MHOTUM
(hakTopuMa crioJpallilke cpeauHe, Mel)y Kojuma cy:
(1) temmeparypa, (2) myxwuHa naHa, (3) crereH
CKJIOIUBCHOCTH  Beretanyje, (4)  aKTUBHOCT
ompammuBadya u (5) MHKPOKIMMATCKH YCJIOBU
(Shetler, Wiser, 1987).

Crabna xoja cy mnpeAMeT MOHHTOpPUHIa
omabpaHa Ccy Ha OCHOBY 3aCTYIJBCHOCTH Ha
IIYMCKMM MNOBpIIMHaMa (TO Cy Haj3acTyIJbEHH]je
Bpcre). Ilpu n3bopy mHAMBHAYa, OMIIO je BaKHO
Jla OHE pacTy Ha PaBHOM WM ciabo HarHyTOM
TEpeHy, jep Cy TO ONTHMAJIHU YCIIOBH 3a Pa3Boj
Owbke. 3a TecT-MHAMBUIYE HUCY y3UMaHE OUIbKE
KOje pacTy mopeJ CTeHa, Ha OCaMH, Ha WU3y3eTHO
BJI&YKHOM HJTH CYBOM MECTY — KOJI KOjUX TIOjeIMHU
¢axTopu jade menyjy ox apyrux. Baxkan daxtop
je Ouo m apeanm ocMaTpaHux BpCTa, TO jecT,
HBUXOBA AyTOXTOHOCT.

Phenology studies the phenomena of annual
growth in the organic world (Jovancevié, 1952).
Data on the periodicity of certain plant events
provide valuable knowledge related to their
condition and possible environmental effects,
especially climatic variations, on them. Therefore,
phenological research is often conducted to
determine the impact of climate change on flora
(Jochner, Menzel, 2015).

The main objective of monitoring the Level
Il sample plots selected for forest tree phenology
is systematic observation and recording of annual
phenophases in the growth of forest trees. It also
includes observation and recording of biotic and
abiotic factors and events. The main task of the
phenological observation conducted on the Level
Il sample plots is to provide basic and
supplementary information about the sampled
trees in order to obtain data on tree phenology
which would further contribute to the estimates of
the effects of climate change on forest ecosystems.

It would certainly be better if plant
phenology involved a study of a large number of
species covering all the aspects of their life cycle,
such as germination, reaching maturity, beginning
of dormancy, bud opening, flowering, fruiting,
growth, nutrient storage, leaf fall, and other
phenophases. Unfortunately, this is not feasible
(Blades et al., 2008). The most commonly
observed phenophases are flushing and flowering.
Flushing and flowering result from the interaction
between the genetic factors of the species and
environmental factors (Cenci et al., 1996). The
onset of flowering and flushing is related to many
environmental factors, such as (1) temperature, (2)
day length, (3) canopy closure, (4) pollinator
activity, and (5) microclimatic conditions (Shetler
and Wiser, 1987).

Trees to be monitored were selected based
on their abundance in forest areas (the most
common species). Individual trees that grew on
flat or slightly sloping terrain were selected
because these were the optimal conditions for
plant growth. The sampled trees excluded the ones
that grew next to rocks, in solitude, in extremely
wet or dry places — these trees were affected by
some factors more than others. An important
factor was the distribution range of observed
species, i.e. their autochthony.
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denomomka aHanMM3a je W3BEJCHA HA
OCHOBY pENpe3eHTaTHBHOT y30pkKa W Ipema
yTBpHEHOM ILIaHy TOKOM BEreTallMoHOI MepHoJa,
BohemeM eBUACHIMja O yOUeHHM II0jaBaMa. 3a
OBY CBPXY, Ha OMOMHINKAIINjCKIM TadKama HHBOA
2, omabpano je mo 15 crabana qOMHHAHTHE BpCTE
W3 CBaKe OrjegHe mapuere.

VY okBHpY (EHOJOMKNX OCMATpama Ha OB-
VUM Tadkama, IpaTe ce U KOHCTaTyjy cienehe moj-
aBe (ca penHuM OpojeBuMa — mudpama):

1. Jlucrame;
2. Tlpomena 6oje ymmiha WK YeTHHA

(mexonopwuzanmja);

3. Omagame numrha Wil 4YeTHHA,
4. 3nadajHu 3HAIW omteheHa nunIha Wiy YeTuHa

WITH [IeJIe KPOIIIIhE;

5. Ocraina omrehema (JJOMOBM IrpaHa U cradaia,

M3BaJbHBambE cTabana);

6. CexkyHOapHO MyTUbEHE (IOHOBHO JINCTAhE);
7. llBerame.

On npBor U3Macka Ha TEpEH, CBE OBE T0jaBe
ce mpare Ha ofaOpaHuM cTal0IMMa MO3UIHOHUP-
aHUM Ha CaMOj MCIUTUBAHO] MapLeNH, ajld ¥ Ha
OHMM cTabJIMMa Koja ce Haja3e Ha IIeJI0j OTJICIHO]
HapIeiH.

Crenen peructpoBaHux (QeHodasza paHTH-
pa ce mpemMa HapeJIHUM CKaiu (1 mudpama):
<1%;

1-33%j;
33-66%;
66-99%;
>99%.

JlyropouHuM ocMmarpameM  (EHOJIOMIKUX
1ojara, Kao U 00pajioM pe3yJirarta J001jeHUX aHa-
JU30M BPEMEHCKHX CepHja Iojaraka, Moryhe je
youuTH ojpeheHe TpeHIOBe KOjU OJICTYIajy Of
yoOuuajenux (eHonomkux obpasama. Tako ce Ha
OCHOBY 3HaYajHHX MOMeparma rnepuoja (GpeHoom-
KUX T0jaBa (HIIp., JIUCTamke, BETAhE, WIH Ca3peB-
ame IUIOJIOBA) MOI'Y MPENO3HATH €JIEMEHTU KOjU
yKa3yjy Ha TI00aHe KJIMMaTcKe MPOMEHE.

OG6paznom nojiaTaka, HPUKYIUBEHUX
HajCaBPEMEHHUJUM TEXHOJIOIIKUM IPHCTYIIOM Yy
npahewy ¢Qenonoruje (ypehajuma Koju cHuUMajy
unmn Qotorpaduury), noOujajy ce NPEeAUKTHBHU
MOJIEJIN KOjU J1ajy jOII jaCHHj€ MpOLEHE.

30or o0OMMHOCTH mOoJaTaka, Tabeine ca
KOMIUIETHUM pe3yiTaTuMa Cy TMPHUKA3aHE Yy
Amnekcy 7 (tabene A7.1-A7.6).

arwdE
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The phenological analysis was performed
using a representative sample, establishing a plan
during the growing season, and keeping records of
observed phenomena. For this purpose, 15 trees of
the dominant species were selected on each of the
selected Level 1l sample plots.

The following phenological parameters were
detected and monitored:

flushing,

autumnal colouring,

leaf/needle fall,

significant signs of leaf/needle or crown
damage,

5. other damage (broken branches or stems and

uprooted trunks),
6. secondary flushing,
7. flowering.

~pPwnp e

The enumerated parameters were monitored
individually on the marked trees and collectively
for all trees, starting from the first field visit.

Phenological events and phenomena
(flushing, leaf/ needle fall, etc.) were scored
according to the following scale:
<1%

1-33%
33-66%
66-99%
>99%

Long-term observation of phenological
phenomena and processing of the results obtained
by the analysis of time series data reveal trends of
deviation from the usual phenological patterns.
The observed shifts in the timing of phenological
events and phenomena (e.g., flushing, flowering,
and fruit ripening) can point to the elements of
global climate change.

o~ wdE

By processing the data collected using the
latest technological approach in tracking
phenology (devices that record or photograph),
predictive models are obtained that give more
accurate estimates.

Due to the extensive volume of data, tables
with complete results are presented in Annex 7
(Tables A7.1-A7.6).



12.1. OIJIEJTHO I10/bE KOIIAOHHK

Ha BUT , Komaonuk® (HuBO 2), y OKBHPY
MoTIapIesie Koja je u3aBojeHa 3a (EeHOJIOIIKa
UCTpaxuBama, omabpaHo je 15 crabama cmpue
(Picea abies) koja cy mpeamer (EHOIOIIKUX
ocMaTpama cBake roguHe. Ha moueTky Beretail-
none cezoHe y 2019. ronunu, 3amemeHa Cy JBa
cyBa ctabna (6p. 88 u 114) HoBUM cTabimMma (Op.
93 u 117).

VY 2022, penonouike mnojaBe Ha oxadbpaHUM
cTabiarMa Cy IocMaTpaHe y KOHTHHYHUTETY, OHaKO
Kako cy ce cMemuBaie. Y tabenu 12.1 npukazanu
Cy OCHOBHH IO/l O OCMAaTPaHUM CTa0JinMa, a y
tabenama A7.1-A7.2 cy noganu npuKyIbeHu ¢e-
HOJIOMKKUM ocMatpamuma Ha BUT | Konmaonuk*.

VY 2022. ronuHu, TOKOM NPBUX OOMIIa3akKa
orjenHOr mojka HUBoa 2 ,Komaonuk®, ¢penodasze
HUCY PETUCTpPOBaHe, jep cy crabia Owna y cTamy
MupoBama. OcMmaTpameM crabana 21. anpuia,
KOHCTaToBaHa je ¢eHOo(daza JucTama y CTENEHY
<1% xoja ce 3aaprkana cBe A0 HapeIHOI ocMarpa-
wa (20. Maja), BEpOBaTHO Kao pPe3yJTaT AyroTpaj-
HOT' XJIAZHOT Hepuoaa. 300T Harjor CMemHBamba
HapenHux (eHodaza, peHodasza nucrama y CTer-
eanma 1-33% u 33—66% HHje perucTpoBaHa, I0K
je 30. jyna 3abenexena (paza JUCTama y CTEICHY
66-99%. Hapennum ¢QeHOIOmKHM OcMaTpameM
(27. jyma), KOHCTAaTOBaHO j€ TOTIYHO JHCTaHE
(>99%), koje je MOTBpHEHO M TOKOM HapPEIHHX
obuiazaka tepeHa (23. aBrycra u 9. centemOpa).
Onaname yetnHa y creneHy <1% Huje peruct-
poBaHO 300r HarJor HacTymama, a 28. okToOpa
oBa (haza KOHCTaToBaHa je y creneny 1-33%.

Ha npunoxenum ¢ororpadujama (ciuke
12.1-12.7) npukazaHo je cmemuBame (eHodasza
KOje Cy 3a0eJie)KeHe Ha OTJIeTHOM I10JbY HUBOA 2 —
,,KomaoHuk".

300r o6uma GOoTOZOKYMEHTALINj€, Y U3BELI-
Tajy cy mnpukazaHe (eHodase Ha jeHOM 01a0-
paHoM cTabIry — OJ1 MOYeTKA J0 3aBPILIETKA BEreT-
arje — J0K je TENOKYNaH ToK mnpahema ¢eHomo-
IIKUX TI0jaBa Ha TpeABuheHNM cTabiuma JT0CTaB-
JbEH y eJICKTPOHCKOM TPHUIIOTY HA KOMIIAKT JUCKY
(CD, Anekc 7).

[TocTaB/bameM COJNIAPHOT  KOJIGKTOpa H
KaMepe Ha OHMOMHIMKAIWjCKO] TAa4Kd HHUBOA 2
,Konmaonuk™ Owmio je omoryheno mnpahemwe
¢deHONOIIKNX  MMOjaBa HA  jeOHOM  CTadmy
HAjCaBPEMEHHUJUM TEXHOJIOIIKUM IOCTYIKOM. Y
okTobpy, 2015. rommue, Ha crabmy Op. 86,
NOCTaB/bEHA j€ Kamepa Koja je HENpeKUIHO
cHMMala W OeneXuia CBE IOjaBe Ha IpaHama
crabama koje cy oapehere 3a  (DEHOIOMIKO
ocMmaTtpame. MehytuMm, ycmen  BPEeMEHCKHX
Heroroja, kKamepa je omreheHa W CHUMIHM 3a
2022. ronuHy HUCY JOCTYITHU.

12.1. KOPAONIK SAMPLE PLOT

Phenological observations on the Level 1l
sample plot on Kopaonik were conducted on 15
Norway spruce trees (Picea abies L.) growing on
the subplot established for phenological
observations. At the beginning of the growing
season of 2019, two dead trees were replaced
(trees 88 and 114) with new ones (trees 93 and
117).

In 2022, phenophases were continually
monitored on the selected trees as they alternated.
Table 12.1 contains the basic information about
the observed trees and Tables A7.1-A7.2
phenological monitoring data collected on the
"Kopaonik™ Level 1l sample plot.

The first field visits of the Kopaonik®
Level 1l sample plot in 2022 didn't provide any
assessments of phenological phases because the
trees were still dormant. The observation of trees
on 21 April revealed flushing of <1%, which
remained the same until the following observation
(20 May), probably due to a prolonged cold
period. Due to the sudden change of subsequent
phenophases, the flushing phenophase in degrees
of 1-33% and 33-66% was not registered, while
on 30 June, it amounted to 66-99%. The
following phenological observation (27 July)
revealed complete flushing (>99%), which was
also confirmed during subsequent field visits (23
August and 9 September). Needle loss of <1%
was not registered due to the sudden onset of the
phenological phase, and on 29 October, it
amounted to 1-33%.

The following photographs (Fig. 12.1-12.7)
show the monitoring of phenological phases on
the Level 11 sample plot on Kopaonik.

Due to the large volume of data, the report
shows the phenology of only one selected tree
from the beginning to the end of the growing
season. The CD included in the publication
presents the entire flow of phenological events
(CD, Annex 7).

A solar collector and a camera set up on the
"Kopaonik™ Level Il sample plot allowed us to
track phenological events of one tree using the
latest technology. In October 2015, a camera that
allows 24-hour tracking and recording of all the
events on the branches of the tree selected for
phenological observation was installed on tree 86.
However, the camera was damaged due to bad
weather, and recordings for 2022 are unavailable.
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Konaonwuk, denosoruja
Crabo 0p. 78 — maj
Kopaonik, phenology

Tree No. 78 — May

Komnaonuk, perosnoruja
Crabmo 6p. 78 — aBryct
Kopaonik, phenology
Tree No. 78 — August

Konaonuk, heHomoruja
Cra0i0 Op. 78 — jyH
Kopaonik, phenology
Tree No. 78 — June

Konaonuxk, dpenonoruja
Crabno 6p. 78 — centembap
Kopaonik, phenology
Tree No. 78 — September

Konaonuk, denosoruja
Crabo 6p. 78 — jyn
Kapaonik, phenology
Tree No. 78 — July

Komnaonuk, ¢eromnoruja
Crabno Op. 78 — okTobap
Kopaonik, phenology
Tree No. 78 — October

Canke 12.1-12.7. Onabpano cta6io (Op. 78) 3a (heHONONIKA OCMaTpamka Ha OIJIEHOM 110JbY KomaoHuk
Figures 12.1-12.7. Tree No. 78 selected for phenological observations on “Kopaonik™ sample plo
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12.2. OIJIEJTHO I1IO/bE IPHHU BPX

Ha Ouomnmukaumjckoj tauku ,,llpHu Bpx“
(HUBO 2), y OKBUPY TIOTHAPIIEIC KOja je U3ABOjeHa
3a (eHONOmKa HCTpaKWBama, omadpano je 15
crabama Oykse (Fagus sylvatica) koja cy Owma
npeaMeT (EeHOOUIKUX OCMaTpama CBaKe TOAMHE.
Ha mouetky Bererarmone cezone y 2019. ronunu,
3aMemeHa cy jaBa cyBa crtabma (6p. 91 u 98)
HOBUM ctabiauma (0p. 93 u 104).

Y 2022. roguHu, (eHOJNOIIKE TojaBe Ha
omabpanuM cTabnmMa Cy mOcMaTpaHe y
KOHTUHYUTETY, OHaKO KaKko Cy ce CMemuBaye. Y
tabenn 12.2 mpukazaHW Cy OCHOBHH MOJAIU O
ocMaTpaHuM cTabnnma, a y tabenama A7.3-A7.4
Cy mojamd KOju Ccy Jo0ujeHH (HEeHOJIOUIKUM
ocMaTpamiMa, Ha OHOMHIUKAIM]CKO] TadKd
HuBoa 2 — , I{pau Bpx*.

TokoM mpBHX paHOmpoNehHHX OcMaTpama
Ha OIJIEJIHOM TOJbY HUBOa 2 — , IlpHu BpX" HHUje
yo4eHa ¢denodaza JHCTamba crabana.
Ocmatpamem crabaiga 15. anpuna yodeHo je
HacTyname QeHodasze nouyerka Jmctama (<1%).
Jlucrame y omcery 1-33% je Ha mojeqUHUM
crabnuma (67, 74, 76, 79, 88, 89, 90, 92, 96, 104)
perucTpoBaHo 26. ampuia, OOK ycCIe[ Harjor

cMemhUBamba HapenHe (eHodasze, OeneKeme
aucTama |y omcery 33-66% je w30cTao.
®enodaza nmcrama |y omcery  66-99%

perucTpoBaHa je ocMarpameM crabana 19. maja.
Ilormyno mucrame (>99%) Ha ocMaTpaHuM
crabmuma mnpumeheHo je 24. jyHa, Koje je
NOTBPhEHO W NMpWIMKOM OcMaTpama crabama 27.
jyma, 11. aBrycra, kao u 4. cenremOpa. Ycier
HarJor HacTtymama (ase onagama Jmimha,
noyerak oBe ¢asze (<1%) u y oncery 1-33% nucy
peructpoBanu. OcMmarpameM cTabana 5. okToOpa
YCTaHOBJbEHO j€ HaCTyname OBe (eHodase y
orcery 33-66%.

Ha dotorpapujama (cnuke 12.8-12.13)
npukazaHo je npaheme QeHodaza Ha OrIIETHOM
noJpy HuBoa 2 — , I pHu Bpx*“.

300r obumHOcTH (HOTO OOKyMEHTauuje, y
U3BCIITA)y Cy TnpukazaHe ¢eHodaze jemHor
onabpaHor crabma, O MOYETKa [0 3aBpIICTKA
Bereralyje, JOK je LEJOKyNnaH TOK mpahema
(GeHONOMKNX TI0jaBa Ha CBHM IIpeJBUl)EHUM
cTabmuMa TPHUIIOKEH Y EJIEKTPOHCKOM OOJIUKY
(CD, Anekc 7).

Takohe, TmocTaB/bameM  KaMepe  Ha
OMOMHIUKAIMjCKO] Tadyku HuBoa 2 ,,llpHM Bpx“
(cmuka  12.14)  omoryheno je  mpaheme
¢deHoNOmKNX TMojaBa Ha jegHOM onabpaHoM
cTabny OyKkBe — HajCaBPEMEHHMJHUM TEXHOJOUIKUM
noctynkoM. CHUMJbEHH MaTepujan je oOpaljeH y
WHcTutyTy 32 mrymapctso, beorpan.

12.2. CRNI VRH SAMPLE PLOT

Phenological observations on the Level Il
sample plot on Crni Vrh included as in previous
years 15 European beech (Fagus sylvatica) trees
selected within the subplot for phenological
observation. At the beginning of the growing
season of 2019, two dead trees (trees 91 and 98)
were replaced with new ones (trees 93 and 104).

In 2022, phenophases were continually
monitored on the selected trees as they alternated.
Table 12.2 presents the basic information about
the observed trees and Tables A7.3-A7.4
phenological monitoring data collected on the
“Crni Vrh™ Level 1l sample plot.

The first early spring observations on the
Level Il sample plot on Crni Vrh recorded no
flushing. The phenological observation of trees
conducted on 15 April revealed the onset of the
flushing phenophase (<1%). Flushing of 1-33%
was attained by some trees (67, 74, 76, 79, 88, 89,
90, 92, 96, 104) on 26 April. However, due to the
abrupt onset of the following phenophase, flushing
of 33— 66% was not recorded. The flushing
phenophase ranging from 66 to 99% was
registered by observing the trees on 19 May. The
marked trees were completely flushed (>99%) on
24 June, which was confirmed on 27 July, 11
August, and 4 September. Due to the sudden onset
of the leaf loss phenophase, the beginning of this
phase (<1%) and the loss of 1-33% were not
registered. The observation of the trees conducted
on 5 October recorded the occurrence of this
phenophase in the range of 33 to 66%.

The following photographs (Fig. 12.8-
12.13) show the monitoring of phenological
phases on the Level Il sample plot on Crni Vrh.

Due to the large volume of data, the report
shows the phenology of only one selected tree
from the beginning to the end of the growing
season. The CD included in the publication
presents the entire flow of phenological events
(CD, Annex 7).

A camera set up on Level Il sample plot on
Crni Vrh (Figure 12.14) allowed us to track the
phenological events of the selected beech tree
using the latest technology. The recorded material
was processed at the Institute of Forestry in
Belgrade.
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I_[pH Bx, ¢denonoruja L[pHH BpX, (heHoNornja ' LlpHu BpX, (heHOMOTH]jA

Crabio 6p. 79 — anpun Crabuo 6p. 79 — jyH Crabmo 6p. 79 —jyn
Crni Vrh, phenology Crni Vrh, phenology Crni Vrh, phenology
Tree No. 79 — April Tree No. 79 — June Tree No. 79 — July

Lpuu BpX, heHOMOTHja
Crabio 6p. 79 — HOBeMOap
Crni Vrh, phenology
Tree No. 79 — November

Lpuu Bpx, heHomoruja
Crabno 6p. 79 — centembap
Crni Vrh, phenology
Tree No. 79 — September

Canke 12.8-12.13. Onabpano ctabdn0 6p. 79 3a deHonomka ocMaTpama Ha OrJieTHoM 1oJby LipHu Bpx
Figures 12.8-12.13. Tree No. 79 selected for phenological observations on “Crni Vrh™ sample plot
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Ha dororpadujama 12.15-12.18 npukazanu The photographs in Figures 12.15-12.18
Cy CHHMIM ca JaTyMOM M BpeMEHOM cHuMama,  Show the recorded sequences with the dates and
JOK ce y enekTpoHckom mpwiory (CD, Anekc 7) the time of recording, while the CD (Annex 7)
Haja3W LeJNOKymaH cHuMak (eHonmoruje ca  contains the recording of the whole phenology on
OTJICTHOT TI0Jba HUBOA 2 — , I [pHu Bpx“. the Level 11 SP on Crni Vrh.

& Ry R
) OB3F 17C 0871672022 18:27:13

Camuka 12.15. Cuumax kamepe 10.4.2022. y 957 Cauka 12.16. Cuumax kamepe 16.5.2022. y 1577
Figure 12.15. The image taken on 4 April at 957 Figure 12.16. The image taken on 16 May at 15?7

036F 02C 06/28/2022 11:16:39

Cuauka 12.17. Cuumaxk kamepe 25.6.2022. y 1116 Cumka 12.18. Cuumaxk kamepe 1.7.2022. y 16%
Figure 12.17 The image taken on 25 June at 116 Figure 12.18. The image taken on 1 July at 16%
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12.3. OIJIE/THO I1OJbE MOKPA I'OPA

Ha BUT ,,Moxkpa ['opa“ (HuBO 2), y OKBUPY
noTnapiesne 3a MpoleHy CTamba KpyHa U MpHpacTa,
3a (eHomomka ocmarpama je omabpano 15
crabamna 6emor 6opa (Pinus sylvestris).

deHomnomka ocMaTpama Ha oJabpaHuM
crabiauMa CIpoBOJE Ce KOHTHHYHPAHO OJ TPBOT
n3nacka Ha TepeH. Y Tabenmum 12.3 mpukazaHU cy
OCHOBHHU MOJAIIM O OCMaTpaHuM cTtabimma, a y
Ttabenama A7.5-A7.6 cy nmomanu Koju cy mobwuje-
HH (peHOTOmMKHM ocMaTpamuMma Ha BUT HuBoa 2
— ,,Moxpa 'opa®.

TokoMm obOmnazaka u ocMaTpama crabana y
paHomponehHuM MecerrMa, Ha OTJIETHO] TapIesH
Ha Mokpoj 'opu HHje Omo 3abenekeH IMOYEeTaK
BereraroHe ce3oHe. MEHOJOMIKMM OCMaTpameM
crabana 20. anpwuia, kKoHCTaToBaHa je (peHOdaza
moueTka nponudepupama yernHa (<1%). Hamum
ocMaTpambuMa, 4. Maja PErHcTpOBaHa je IojaBa
OBOTOAMIIKLUX YeTuHa y orcery 1-33%, 10. jyna
— mojaBa dYetwHa y omcery 33-66%, mok je
Oenexxeme TojaBe 4YeTuHa y omcery 66-99%
nzocrano. DeHodaza MOTHYHOI OJNKCTaBabA
(>99%) Ha ocMaTpaHMM CTa0JMMa yCTaHOBJbEHA
je TpWIMKOM HUXOBOr oOwmiacka 14. jyma wu
KOHCTAaTOBaHa  je NPUIAKOM HapeIHuX
¢deHomomkux ocmarpama (4. aprycta u 21
cenTeMOpa). Ycien Harllor cMelkuBama heHodasza
— TojaBa TpBOr omaaama uetnHa (<1%) HHje
perucTpoBaHa, JIOK je Onajame YeTHHA Y OITCEry
1-33% 3abenexxeno 11. okrobpa.

Ha ¢ororpadujama (cnuke 12.19-12.24),
jacHo ce youaBajy (eHodase kKoje cy 3adenexeHe
y TOKy BereranmuoHor mnepuoma 2022. (ampui—
centemOap) Ha cTabmy Op. 144 ma Mokpoj ['opn.
Ha npunoxennm dotorpadujama (cnuke 12.25—
12.30) mnpukazana je cmeHa ¢eHodaza Ha
ornegHoM 1moJby ,,Mokpa IT'opa®“. CHHMIbEHU
Marepujan je obOpahen y HWuctuTyTy 3a
mrymapcTBo y beorpany.

300or obumHOCTH (OTOJOKYMEHTAalHje Y
M3BEITAjy Cy NprKa3aHe (EeHOJONIKe TojaBe Ha
jenHoM omabpaHoM cTaOiy, OJ TIO4YeTKa J0
3aBpIIeTKa Iepuoja  Bereramuje, JMdOK  je
LEJIOKYNaH ToK mnpahema ¢eHodasza Ha CBUM
npensuheHnM cTabiiMMa JIaT Y eJNEeKTPOHCKOM
00suky (CD, Anekc 7).

[locraBpameM Kamepe Ha OTJICAHOM IOJbY
HuBoa 2 ,,Mokpa Topa“ — mo cama je Owuio
oMoryheHoO HEeNMpPeKUIHO CEKBEHI[HOHO CHHMAIhe
¢denonomkux nojasa. Mehytum, ycien kBapa Ha
KaMmepH, CHUMIM 3a 2022. ToAMHY HUCY JOCTYIIHU.
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12.3. MOKRA GORA SAMPLE PLOT

Phenological observations on the Level 1l
sample plot on Mokra Gora included 15 Scots pine
(Pinus sylvestris) trees selected within the subplot
established for crown condition monitoring and
increment measurements.

Phenological observations were conducted
continually on the selected trees from the first field
visit. Table 12.3 presents the basic information
about the observed trees and Tables A7.5-A7.6
phenological monitoring data collected on the “Crni
Vrh™ Level 1l sample plot.

During the visits and observation of trees in
the early spring months, the beginning of the
growing season was not recorded on the sample
plot on Mokra Gora. The phenological observation
of the trees on 20 April revealed the beginning
flushing (<1%). The following observations on 4
May revealed the presence of the current-year
needles in the range of 1-33%, in the range of 33—
66% on 10 June, while the range of 66-99% was
not recorded. The phenophase of complete flushing
(>99%) on the marked trees was attained during the
visit on 14 July and was noted during subsequent
phenological observations (4 August and 21
September). Due to the sudden change of
phenophases, the onset of needle loss (<1%) was
not registered, while the loss of needles ranging
from 1 to 33% was recorded on 11 October.

The following photographs (Figures 12.19—
12.24) clearly show the phenophases recorded
during the growing season of 2022 (April-
September) on tree no. 144 on Mokra Gora. Figures
12.25-12.30 show the change of phenophases on
the "Mokra Gora" sample plot. The recorded
material was processed at the Institute of Forestry
in Belgrade.

Due to the large volume of photo
documentation, the report shows the phenology of
only one selected tree from the beginning to the end
of the growing season. The CD included in the
publication presents the entire flow of phenological
events (CD, Annex 6).

A camera set up on the "Mokra Gora" Level
Il sample plot allows us to continuously track the
phenological of phenological events. However, due
to a camera malfunction, recordings for 2022 are
unavailable. events of the selected beech tree using
the latest technology.



Mokpa ['opa, dpenonoruja Mokpa ['opa, dpenonoruja

Crabno 6p. 144 — anpun Crabmo 0p. 144 — maj
Mokra Gora, phenology Mokra Gora, phenology
Tree No. 144 — April Tree No. 144 — May

T !

Mokxkpa I'opa, ¢peHonoruja Mokpa 'opa, dpenomnoruja
Crabio Op. 144 — aBryct Crabuo 6p. 144 — cenrremOap
Mokra Gora, phenology Mokra Gora, phenology
Tree No. 144 — August Tree No. 144 — September

Mokpa I'opa, dheHosoruja
Cra6mo 0p. 144 — jyn
Mokra Gora, phenology
Tree No. 144 —July

Canke 12.19-12.24. Onabpano ctabno Op. 144 3a henosonka ocmMarpama Ha Orie/iHoj apuenu ,,Moxpa I'opa“
Figures 12.19-12.24. Tree No. 144 selected for phenological observations on SP “"Mokra Gora®
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Cimka 12.25. Tpaheme penomnoruje (anpmun)
Figure 12.25. Phenology monitoring (April)

Camnka 12.27. [Ipaheme ¢penonornje (]) Ciauka 12.28. Ipahemwe penosoruje (aBrycr)
Figure 12.27. Phenology monitoring (July) Figure 12.28. Phenology monitoring (August)

- R i \

C.IIKa 12.29. [Ipaheme penonoruje (er[TeM6ap) B Canka 12.30. [Ipahemwe @eonomje (oxTobap)
Figure 12.29. Phenology monitoring (September) Figure 12.30. Phenology monitoring (October)
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Ha ocHoBy (heHONOMKHX TT01aTaka KOju Cy
npuKyIsbeHn y 2022. ronuHu (ca HUBOA 2), MOXKE
Ce 3ama3uTd Ja je BapHjadMIIHOCT MOYeTKa
¢denodaze nucTama aHaNM3MpaHUX cTabana Ha
TpHUMa OTJICHUM Mapienama o0yXBaTHiia MeprHo.
ox 15. mo 21. ampmma, mok ¢eHodaza MmoveTKa
omanama Jmnrha (YeTwHA) Bapupaia je oj 5. 1o
28. oktoOpa. ®deHodasze mucTama W omagarma
mumha/deTiHa OTHOYeNe Cy HajpaHdje Ha
crabnuMa OykBe Ha OIVICAHOM II0JbY HHBOA 2
,»L[pHH BpX“, nOK cy 00e aHanmm3upane (peHodase
oTIodYesNie HajKacHHWje Ha cTabiamMma cMpde Ha
OTJICIHOM TOJbY TOCTaBJbeHOM Ha KomaoHHKy.
VYkynHa (eHoJomKa pazauka (04 HajpaHHjuX a0
HajKacHUjUX cTadasia) M3HOCHJIA je IIEeCT JaHa 3a
¢enodasy moueTka nmcrama, a 23 maHa 3a
¢denodazy moueTka omagama Juinha/yetnHa. Y
aHanmm3u (PeHONIOIKOT 00paciia, YCTaHOBJBEHO je
Ja CBE OCMaTpaHe WHIWBHIYyE IOKa3yjy
peNaTHBHY CTaOMIIHOCT TOKOM TO/IMHA OCMaTpama
VKOJIMKO C€ T[OocMaTpa BpeMe OTMOYHbama
¢denodaza. Ilomepame moverka peHodaza uzmehy
TOAMHA je BEpPOBAaTHO TMOCIEAMIA KIMMATCKHX
Bapujanuja. Hawmme, mnpema JuTepaTypH, Kao
pe3yiTaT ocHWiIalyja TeMIepatype Basyxa,
noyerak JucTama y mponehe w  omamame
ymuimha/deTMHa y jeCeH MOTY Bapupatd W IO
Hekoynko cenmuiia (Bertin, 2008). Tako je jeaHo
uctpaxuBambe (Chmielewski, Rotzer, 2001)
yKa3aJlo Ha I0jaBy Ja 3arpeBame Ba3ayxa y paHo
nposnehe (pebpyap—ampun) 3a 1°C  wu3a3uBa
MOMeparmke MOYEeTKA BEreTal[ioHe Ce30HE 3a celaM
JlaHa, TaKo Jia Ce paHuje HacTymame mpojicha y
TIUTEpaTypu Oelleku 3a pazauuuTte fenose EBpore
(Menzel et al., 2006).

CeM  HaBeIeHOI, MOTYy C€  YOYHTH
OJICTYNaa y BPEeMEHY JIMCTama, Ka0o W Olajama
suitha/deTiHa IPOyYaBaHUX BPCTA Uy OJTHOCY Ha
mureparypue  nomatke  (Ocokolji¢,  Nini¢-
Todorovi¢, 2003; Jovanovié, 2008). [Topehemem
JaTymMa HacTylama oOnaXxaHux QeHodaza Kox
BpCTa KOje Cy 3aCTYIUbCHE U OCMaTpaHe Ha TpUMa
OMJICTHUM TIapIiesiaMa MOXe Ce 3aKJ/bY4UTH Ja
nposiehue ¢enodaze Ha LlpHoM Bpxy Hactymajy
ner JaHa paHuje Hero Ha Mokpoj 'opu u mrect
JnaHa paHuje Hero Ha KomaoHWKy, JOK jeceme
¢denodaze na Komaonuky Hactymajy 17 naHa
KacHHje Hero Ha Mokpoj ['opu u 23 nana kacHuje
Hero Ha L{pHoM Bpxy. [IpyrumM peunmMa — jenHKe
cMpuYe Koje pacTty Ha BehMM HaJIMOPCKUM
BUcHHaMa (,,KomaoHuWk) mpumnane cy KacHHjUM
(eHONOIIKUM TpynaMa y TIOIJIeAy HacTylama
nmoueTka QeHodaza JNucTama W ONajama JHiiha
WJIN 4€THUHaA.

Based on the phenological data collected in
2022 (Level Il monitoring), it can be noted that
the onset of the flushing phenophase of the
marked trees on the three sample plots varied from
15 to 21 April, while the phenophase of the leaf/
needle loss onset varied from 5 to 28 October. The
beech trees on the "Crni Vrh" Level Il sample plot
had the earliest beginning of the phenophases of
flushing and leaf/ needle loss, while the spruce
trees on the "Kopaonik™ Level Il sample plot were
last to start both phenophases. The total
phenological difference (from the earliest to the
latest trees) was six days for the phenophase of the
beginning of flushing, and 23 days for the
phenophase of the beginning of leaf/needle loss.
The analysis of the phenological pattern showed
that all observed trees were relatively stable
during the years of observation regarding the onset
time of phenophases. The shift in the onset of
phenophases over years probably resulted from
climatic variations. Namely, according to the
literature, air temperature fluctuations can change
the onset of flushing in spring and the leaf/ needle
loss in autumn by several weeks (Bertin, 2008).
Thus, a study (Chmielewski, Ro&tzer, 2001)
pointed out that if the air temperature in early
spring (February—April) increases by 1°C, the
growing season can start seven days earlier. The
literature records this early onset of spring for
different parts of Europe (Menzel et al., 2006).

Apart from the above, deviations can be
observed in the time of flushing and leaf/ needle
loss of the studied species compared to the
literature data (Ocokolji¢, Nini¢-Todorovi¢, 2003;
Jovanovi¢, 2008). By comparing the dates of
occurrence of the observed phenophases in the
species that are observed on the three sample
plots, it can be concluded that the spring
phenophases occur five days earlier than on
Mokra Gora and six days earlier than on
Kopaonik, while the autumn phenophases on
Kopaonik occur 17 days later than on Mokra Gora
and 23 days later than on Crni Vrh. In other
words, spruce trees that grow at higher altitudes
("Kopaonik™) belonged to later phenological
groups in terms of the onset of the phenophases of
flushing and leaf/ needle loss.
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Crora, MOXe c€ 3aKJbydUTH Ja j€
Bereranuonu nepruoxa y 2022. na Komaonuky 6no
18 nana xpahu Hero ma Mokpoj I'opu, a 29 nana
kpahu Hero Ha LlpHOM BpXy, IITO je BEPOBATHO
MoCJIeIUIa YTUIIaja JIOKATHUX YCIIOBA CpPEIHMHE
(HamMopcka BHCHHA, TEMIIEpaTypa Ba3ayXxa U Cil.).
Haume, mpema nuteparypu (Hmp., Jovancevié,
1952; Thuiller et al., 2008), moverak u Tpajame
(dbeHodaza mucrama W omamama Jumha (wm
omajama 4YeTHHA) Bapupajy, u3mehy ocraior, y
3aBUCHOCTH Of JIOKanmuTeTa. Tako, pa3nudure
KapaKTepUCTUKE JIOKAIUTETa — Kao IITO CYy
MUKPOKJIMMA, 3€MJBUIITE, TEOJOMIKa TOJJIOTa,
HaJIMOpCKa BHUCHHA M Jpyre KapaKTepHCTUKE
CTaHWINTA — Jenyjy Ha ¢asze OupHOr pa3Buha.
IlpeMma  Tome,  pe3ynTaTd  OBOTOJUIIEHHX
(EHONOIKNX OCMaTpama IIYMCKUX JPBEHACTHX
BpCTa Ha OWOWHAMKAIMjCKMM TadykamMa HHBOAa 2
yKadyjy Ha I0OCTOjaheé (EHONOMIKNX pa3inKa
nu3Mely BpcTa Ha pa3IMYUTUM JIOKAIUTETUMA, Kao
HUCXO0d HBBHUXOBUX 6I/IOHOHIKI/IX pasjivka, ajiu Hu
edekara ycrnoBa cpeauHe. [IpeTmocraBiba ce na
¢deHomomke  pasnuke  Mel)y  aHATM3UpaHUM
jeAMHKaMa TPOHMCTHYY W3 EKOJIOUIKUX pa3lvKa,
Ka0 W OJroBOpa TIeHETUYKEe KOMIIOHEHTE Ha
KIIMMAaTCKe TIPOMEHE Koje Cy Hactymmiie usmely
roJiHa — YKOJIUKO ce MOOWjeHu Hojaly yropeae
ca JIMTEpaTypHUM MOJAllMMa U3 PaHUjHX MEpUuoaa
3a ucre Bpcre (Savezni Hidrometeoroloski Zavod,
1991).
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Therefore, it can be concluded that the
growing season of 2022 was 18 days shorter on
Kopaonik than on Mokra Gora, and 29 days
shorter than on Crni Vrh, which was probably due
to local environmental conditions (altitude, air
temperature, etc.). Namely, according to the
literature (e.g., Jovancevi¢, 1952; Thuiller et al.,
2008), the beginning and duration of the
phenophases of flushing and leaf/ needle loss
varied, among other things, with the locality.
Thus, characteristics of different localities — such
as microclimate, soil, bedrock, altitude, and other
site characteristics affected the stages of plant
development. Therefore, the results of this year's
phenological observations of forest tree species on
Level 1l sample plots indicate the phenological
differences between species in different localities,
as a result of their biological differences, but also
the effects of environmental conditions. It is
assumed that the phenological differences between
the analyzed individuals stem from environmental
differences and the response of the genetic
component to climate changes that occurred
between years — if the data obtained are compared
with literature data from earlier periods for the
same species (Federal Hydrometeorological
Institute, 1991).



Taodena 12.1. 67 2022 (PLP) Ta6ena 3a peructpauujy apseha n3adpaHor 3a HHTCH3HBHHU (EHOIOIKA MOHUTOPHHT —
Konaonux
Table 12.1. 67 2022 (PLP) Registration of trees selected for intensive phenological monitoring — Kopaonik

Bp. BupsbuBu 1eo Io3nuuja ra
Pennu op. napll:ene Mundpa BpcTe Jatym Bp. cradaa KpyHe Ipasan ocmanail, a 3all1lfzcama
Sequence Tree species NMOCTAB/baA Tree - ocMaTpama .
number Plot code Installation date | number Visible crown Visible direction \_/ertlgal Other_
number part direction | observations

1 2 118 160910 75 3 4 1 U. barbata
2 2 118 160910 76 3 4 1 U. barbata
3 2 118 160910 78 3 4 1 U. barbata
4 2 118 160910 79 3 4 1 U. barbata
5 2 118 160910 80 3 4 1 U. barbata
6 2 118 160910 85 3 4 1 U. barbata
7 2 118 160910 86 3 4 1 U. barbata
8 2 118 160910 87 3 5 1 U. barbata
9 2 118 160910 98 3 4 1 U. barbata
10 2 118 160910 118 2 4 1 U. barbata
11 2 118 160910 120 1 7 1 U. barbata
12 2 118 160910 121 1 5 1 U. barbata
13 2 118 160910 124 2 8 1 U. barbata
14 2 118 020419 93 3 4 1
15 2 118 020419 117 3 4 1 ===

Tabemna 12.2. 67 2022 (PLP) Tabena 3a peructpaiyjy apseha n3adpaHor 3a HHTEH3UBHU (HEHOIOMIKK MOHUTOPUHT —

LpHu Bpx
Table 12.2. 67 2022 (PLP) Registration of trees selected for intensive phenological monitoring — Crni VVrh

Pexyun 6p. bp. Iudpa Hatym BunbuBu 1eo IIpasan Hozuumja Jpyra
Sequence napueJje BpcCTE . HOCTABbAKA Bp. cTadaa ) _prHe OCMZIl"l:pal-I)a OCMaTPa}ba 3ammakama
number Plot Tree species Installation date Tree number | Visible crown \_/|5|b_le \_/ertlgal Othelf
number code part direction direction observations
1 4 20 090713 62 4 2 1
2 4 20 090713 64 2 1 1 -
3 4 20 090713 67 2 1 1
4 4 20 090713 74 2 8 1 -
5 4 20 090713 76 4 7 1 ---
6 4 20 090713 79 4 5 1
7 4 20 090713 88 4 5 1
8 4 20 090713 89 4 3 1
9 4 20 090713 90 4 5 1
10 4 20 090713 92 4 1 1
11 4 20 090713 96 2 7 1
12 4 20 090713 97 2 4 1 -
13 4 20 090713 98 2 6 1
14 4 20 200319 93 4 5 1 ===
15 4 20 200319 104 2 6 1

Tabema 12.3. 67 2022 (PLP) Ta6ena 3a peructpanujy apseha ogabpaHor 3a MHTEH3UBHU (DEHOJIOMIKH MOHUTOPUHT
— Mokpa ['opa
Table 12.3. 67 2022 (PLP) Registration of trees selected for intensive phenological monitoring — Mokra Gora

bp. aTyMm BuubuBu 1eo Io3unuja ra
Penmn op. naplll)eﬂe [ngpa Bpere nocilagbama Bp. crabaa KpyHe Hpasan ocMana:ba 3a1£1l£>¥<a}5a
Sequence lot Tree species Installation Tree Visible crown ocmarpaina Vertical Other
number Plo code number Visible direction - - .
number date part direction |observations

1 5 134 150813 83 1 1 1

2 5 134 150813 106 1 7 1 ---

3 5 134 150813 107 1 7 1 -—-

4 5 134 150813 82 1 7 1 ---

5 5 134 150813 320 1 8 1

6 5 134 150813 359 1 8 1 ---

7 5 134 150813 140 1 8 1 ---

8 5 134 150813 141 1 7 1 -—-

9 5 134 150813 144 1 8 1 ---

10 5 134 150813 183 1 1 1

11 5 134 150813 193 1 1 1 ---

12 5 134 150813 222 1 1 1 ---

13 5 134 150813 215 1 1 1 ---

14 5 134 150813 412 1 1 1 ---

15 5 134 150813 407 1 1 1 ---
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13. Y30PKOBAIGE 1 AHAJIM3E
JIMCHOI OITAIA ¥ 2022. TOAUHU

13. SAMPLING AND ANALYSIS OF
LITTERFALL IN 2022

3a caKkyIbame JMCHOT OMaja, Tj. H3yMPIIUX
OpPTraHCKHX OCTaTaka ITyMCKOT apBeha, Ha CBakoj
BUT Husoa Il nocrasibeHo je mo 15 konekTopa.
JlucHu omaj je y3uUMaH U3 KOJEKTOpa MPHIUKOM
pemoBHUX OO0MIIa3aka OMOMHIWKAIN]CKUX TadaKa
Hugoa Il 1 moce6HO ananuzupan y Jlabopatopuju
HNucTtuTyTa 32 nurymapcTBo.

Hajsehu neo omama Ha OMOMHAWKAIIN]CKO]
Tayku ,,KOmaoHUK™ YHWHE U3yMpPIH OpraHCKU
ocTalM CMp4Ye, TOIITO Ce Tadyka Hajasd y
CACTOJUHM OBE BpPCTE. Y YKYITHOM JINCHOM OTIaTy
YUYECTBYjy M OpPraHCKH ocTamu japebuke (Sorbus
aucuparia L.). OBa mpBeHacta BpcTa Ha OTJICIHOM
M0JbY 3aCTYIJbEHA je Y OKBUPY MOAMNapiene 2, rae
Takohe TOCTOje TIOCTaBJbEHH KOJEKTOPH 3a
y30pkoBame omamor Jmmha. Ca cMpuyeBEM
YeTMHaMa Ha TOBPIIMHY 3E€MJBHMINTA JoJlaze |
3HauYajHe KOJHMYWHE JIHINajeBa, KOjU WHAULHPA
HesaraheHy >kuBOoTHy cpenuny. Omax cmpue,
japeOuKe M JIMIIAjeBH, KOjU Cy Takole cakyIbeHH
y KOJIGKTOpYMA, Y Ja00paTOpHju Cy OJIBOjCHH U
MoceOHO aHATM3UPAHH.

JoMuHaHTHa BpCTa KoOja  MPOAYKYje
U3yMpJIe OpraHCKEe OCTAaTKe HAa OMOMHIUKAIIH]jCKO]
Tayku ,,Mokpa Topa“ je Oemm Oop. Ilopen
M3YMPJINX OPraHCKUX oOcTaraka Oemor Oopa, y
YKYITHOM JIUCHOM OTajy YYeCTBYjy W OpPraHCKU
ocrann kuTmaka (Quercus petraea). Ha oBoj
TauyKd TPUCYTHO jeé M HEKOJMKO cTadana ILpHOT
0opa, Yuju ocTaly y YKYITHOM OIaIy YUeCTBYjy ca
MasioMm KonmmuumHoM. Omaj Oenor Oopa, IpHOT
O0opa M KHUTHAaKa CaKyllJbeH y KOJEKTOpHMa je
pa3BpCTaH Mo BpcTama U Moce0HO aHAIM3UPaH.

Ha Ouomnpukanmjckoj tauku ,,l{pan Bpx“,
JOMHMHAHTHa BpCTa KOja MpPOIYKyje H3yMpiie
oprancke octatke je OykBa (Fagus sylvatica).
[Mopen M3yMpiux OpraHCKHX oOcCTaTaka OyKBe Y
YKYITHOM JIICHOM OMaJy Y4YecTBYjy M OCTalu
jaBopa (Acer pseudoplatanus), koju cy oaBojeHH
o onaja OyKBe M aHATM3UPAHU TOCEOHO.

VYV 0Bako CakyIlUb€HUM y30pLIAMA U3YMPJIUX
OpPraHCKMX OcCTaTaka Ha OHOMHIUKAIIN]jCKUM
TaukaMa ofpeheHH Cy MaKpOeJIeMEHTH HCXpaHe
OwJbaka, 3aTUM €CCHIMjAIHU MHUKPOEIEMEHTH
UCXpaHe, KOPUCHH €JIEMEHTH U €JIeMEHTH KOjU Cy
TOKCHYHH 32 OUJBKE:

A. MakpoeneMeHTH  HCXpaHe, OJHOCHO
CIIEMEHTH Koje OWJbKe YycBajajy U3
3eMJBHILTA Y BEJIMKUM KOJTMUYHUHAMA.

—  VYxymnas a3ot (N) METOIOM 110
Kjenmaxmny,

—  Ykynuu kanujym,(K), kanmujym (Ca),
Mmarae3ujym (Mg), u cymmnop (S)
ountaBameM Ha ICP cniektomeTpy,

In order to collect litterfall, i.e. dead plant
material, 15 samplers were installed on each Level
Il sample plot. Litterfall was taken from the
samplers during regular visits to Level 1l sample
plots and analysed separately in the Laboratory of
the Institute of Forestry.

The largest portion of the litterfall on the
"Kopaonik™" sample plot consists of dead organic
matter produced by spruce trees since the plot is
located in a Norway spruce stand. Dead organic
material of rowan (Sorbus aucuparia L.) also
participates in the total litterfall. This tree species
is found on the experimental field within subplot 2
where there are samplers installed to collect
litterfall. Significant amounts of lichen reach the
surface with spruce needles. They indicate an
unpolluted healthy environment. Spruce, rowan
and lichen litterfall collected in the installed
samplers are separated and then individually
analysed at the laboratory.

Scots pine is the dominant species that
produces dead organic matter on the "Mokra
Gora" sample plot. Apart from the dead plant
material of Scots pine, dead organic residues of
sessile oak (Quercus petraea ) also contribute to
the total litterfall. On this plot, there are also
several Austrian pine trees, whose small amounts
of organic matter participate in the total litterfall.
The litterfall of Scots pine, Austrian pine and
sessile oak collected in the samplers is classified
by species and analysed separately.

On the "Crni Vrh" sample plot, beech
(Fagus sylvatica) is the dominant species that
produces dead organic residues. Apart from the
dead organic residues of beech, maple (Acer
pseudoplatanus) also contributes to the total
litterfall. It is divided from the beech litterfall and
analysed separately.

The samples of dead organic residues
collected on the sample plots are used to
determine macronutrients of plant nutrition,
essential microelements of nutrition, useful
elements and elements that are toxic to plants:

A. Macroelements of nutrition, i.e. elements
that plants absorb from the soil in large
quantities.

— Total nitrogen (N) by Kjeldahl
method,

— Total potassium (K), calcium
(Ca), magnesium (Mg), and sulfur
(S) read on the ICP spectrometer,
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Cauxa 13.1. Konextop 3a caKyrm,H)e yeTuHa — JucHor onaga BUT Huso I Mokpa I'opa
Figure 13.1. Litterfall sampler that collects needles, Level I SP, Mokra Gora

—  Ykynnu ¢ocdop (P)
KOJIOPUMETPH]CKH.

EceHIjatH  MUKPOENEMEHTH  HCXpaHe
OuJbaka, OJHOCHO €JIeMEHTH Koje OWIbKe
yCBajajy Y BeoMa MaJlUM KOJMYMHAMa U3
3empHINTa. be3 o03upa mTO Cy OBHU
eIIeMEHTH OWJbKaMa TMOTPEeOHH y BeoMa
MaJIUM KOJIMYMHAMA, OHH Cy HEOIXO/IHH 32
olBUjakbe  (QPU3MOJIOMIKMX TMpoleca H
BUXOB TOTIHYHH HEHIOCTAaTaK Yy HCXPaHH
onemoryhapa orcTaHak Ousbaka y KHUBOTY.
Heku on oBUX eleMeHaTa MCXpaHe, HaKoO
Cy HEONXOJHH 32 OIICTAaHAaK M pPa3Boj
Owbaka, y BHCOKHM KOHIICHTpaIlHjaMa
MOTY OUTH TOKCHUYHHU.
— Zn, Mn, Fe, Cu, Co, Na, Ni, Mo, Snu
B onpehenu cy ounraBamem Ha ICP
CIEKTPOMETPY.

KoprcHu ~ MHKpOeNneMeHTH  HCXpaHe,
OJTHOCHO €JIEMEHTH KOj€ HHCY HEOIXOJHH
3a MCXpaHy OWJbaka, OJHOCHO OMJbKe 0e3
BUX MOTY OIICTaTH, ajd OHU MOKa3yjy
W3BECHO IIO3MTHBHO [I€jCTBO Ha OWJBKE,
WIH Cy, Kao IITO je Clly4yaj ca CelICHOM,
BaXHH 32 JKHBOTHILCKY HCXpaHy W
UCTpaHy JbY/IH, T1a NX OMJbKE YCBajabeM M3
3eMJBHMIIITA YHOCE Y JIaHAIl UICXPaHe.

— Co, Na, Ba u Sn ogpehenn cy

ounrtaBameM Ha ICP ciekTomeTpy.

— Total phosphorus (P) by colourimetry.

B. Plant essential micronutrients, i.e. elements

that plants absorb in very small quantities
from the soil. Although plants need these
elements only in very small amounts, they
are vital to plants and their physiological
processes and their complete absence from
nutrition can endanger plants’ survival.
Some of these nutrients, although essential
for the survival and growth of plants, can
be toxic at high concentrations.
— Zn, Mn, Fe, Cu, Co, Ni, Mo, Snand B
were determined by ICP
spectrometry.

Useful micronutrients, i.e. elements that
are not essential for plant nutrition. Plants
can survive without them, but they have
certain positive effects on plants, or, as in
the case of selenium, are important for
animal and human nutrition, so by
adopting them from the soil plants
introduce them into the food chain.

— Co, Na, Ba and Sn were determined

by ICP spectrometry.



D. Toxcu4HH en1€MEHTH, OTHOCHO €JIEMEHTH
KOJH Cy IITETHU IO OMJBKE.
— As, Pb, Cd u Hg oapehenu cy
ountaBameM Ha ICP criekTomeTpy.

KOITAOHHUK. Ilomro ce nHa KomaoHuky
tauka Huoa |l mamasm y cactojuHm cmpue, y
JMCHOM Omajxy IOMUHHUPAjy YETHHE OBE BpCTE.
Takohe nma omasa nurmrajeBa, 30Be 1 japeOuke.

JlucHm omaj cakyIbaH je MpeMa OMHUCAHO]
metogosoruju o 20. maja 10 29. HoBemOpa 2022.

Hajseha xonnenranuja a3ora u3MepeHa je
y oOmaay cakylmbeHOM y jyHy, 24,32 mgl/g, a
HajMamka y oOmagy JHIlajeBa CaKyIUbEHOM Yy
HOBeMOpYy, 4,32 mg/g.

Kanuujyma y omnamy japebuke wuma
Hajuire, 20,96 mg/g. Y omagy cMpuye OBOT
MakKpoelieMeHTa uMa Hajmambe, 1,25 mg/g.

Konmnenramnuja kanujyma Bapupa, y 3aBHC-
HOCTHU Ooff BpcTe npBeha u moba rognHe y KOMe je
omaJi y30pkoBaH 3a aHanu3zy. HajBeha koHIICHT-
painyja u3MepeHa je y omanay y jyHy, 6,68 mg/g, a
HajMarba KOoJ YeTHHA cMpdYe Y aBrycry, 2,60 mg/g.

Tto ce TuUYe KOHIEHTpalWje MarHe3uj-
yMa, HajBUIIIC I'a UMa y JuiiajeBumMa, 0,98 mg/g, a
HajMamke y OIaaycacTaB/FEHOM O] JIHMIIAajeBa WU
Jie7IoBa pa3uMuuTHX Ousbaka, 0,34 mg/g.

®docdopa uma HajmMame y Onajay JHINajeBa,
0,54 mg/g, a HajBuiie y onany OyKBe y HOBEMODY,
18,76 mg/g. YV omagy OykBe CakyIJbEHOM Yy
OoKTOOPY, hochop je uconos rpaHuIBe AeTEKIIH]E.

Hajseha KOHIICHTpaI1ja cymmopa
U3MepeHa je Koj JimiajeBa y majy, 1,75 mg/g, a
HajMamka KOJA  ONaja  pa3IMYUTHX  BpCTa
caKkyIubeHoOr y jyny, 0,42 mg/g.

Hajseha KOHIIEHTpAaIHja YIJbeHHKA
M3MEpeHa je y onajay japeOuke y HoBeMOpy 1 nMa
BpeaHoct 48,68 ¢/100g, a Hajmama y omaay
nuiajesa Takohe y HoBemoOpy, 38,13 g/100g.

AIyMHHHjyMa HajBHIlE WMa Y ONaay
numajea, 2034,04 Ug/g, a HajMame y omaay
japeOuke, 97,82 pg/g.

Konnentpanmja Oapujyma y  omaay
japeOuke je nHajseha, 239,39 pg/g, V onany veru-
Ha je HajMarba M KOHCTAaTOBaHa y jyiy, 7,25 1g/g.

Bakpa y onagy dYeTHmHa cMmMpye uMa y
KoHUeHTpaumju ox 1,82 no 4,21 pg/g, najeeha je
KOHIIEHTpaIMja y omany japebuke, 7,54 Hg/g, a
HajMama Koj Jumajesa, 0,47 Ug/g.

Y omagy cmpue rBOKha wuma vy
KoHmeHTparmju 29,78-98,27 ug/g, wsmasum  u3
OKBHpa ,,BEpOBATHOT OIICETa KOHIEHTpAIWje
elleMeHara“, 1Mo KOME je OBa KOHIIGHTpaluja y
yerrHama cmpue 13-55 pg/g. Kox omana japeOuxe
uzMepeHa je Hajeha konmeHTpanmja rBOXNa,
134,00 pg/g, a xom numiajeBa Hajmama, 112,21
H9/g.

D. Toxic elements, i.e. elements that are
harmful to plants.
— As, Pb, Cd, and Hg were determined

by reading on an ICP spectrometer.

KOPAONIK. Since the Level Il spot on
Kopaonik is located in a spruce stand, the litterfall
was dominated by needles of this species. There
was also litterfall of lichens, elder and rowan
trees.

Litterfall was collected following the
described methodology from 20 May to 29
November 2022.

The highest concentration of nitrogen was
measured in the litterfall collected in June, 24.32
mg/g, and the lowest in the lichen litterfall
collected in November, 4.32 mg/g.

Rowan had the highest concentration of
calcium, 20.96 mg/g. Spruce litterfall contained
least amount of this macroelement, 1.25 mg/g.

The concentration of potassium also varied
with the tree species and the time of year in which
the litterfall was sampled for analysis. The highest
concentration was measured in the litterfall
collected in June, 6.68 mg/g, and the lowest in the
spruce needles in August, 2.60 mg/g.

Regarding the concentration of
magnesium, it was the highest in lichens, 0.98
mg/g, and the lowest in the litterfall composed of
lichens and parts of different plants, 0.34 mg/g.

Phosphorus was the least abundant in the
litterfall of lichens, 0.54 mg/g, and the most
abundant in the litterfall of beech trees in
November, 18.76 mg/g. In the beech litterfall
collected in October, phosphorus was below the
detection limit.

The highest concentration of sulfur was
measured in lichens in May, 1.75 mg/g, and the
lowest in the litterfall of various species collected
in June, 0.42 mg/g.

The highest concentration of carbon was
measured in the rowan litterfall in November and
had a value of 48.68 g/ 100 g, and the lowest in
lichen litterfall also in November, 38.13 g/100 g.

Aluminium was the most abundant in the
lichen litterfall, 2034.04 pg/g, and the least
abundant in the rowan litterfall, 97.82 pg/g.

Barium concentration was the highest in
the rowan litterfall and amounted to 239.39 ug/g.
In the needle litterfall, the lowest concentration
was found in July, 7.25 ug/g.

Copper was found in the litterfall of spruce
needles in concentrations of 1.82 to 4.21 pg/g, the
highest concentration was in the rowan litterfall,
7.54 ugl/g, and the smallest in lichens, 0.47 pg/g.
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ManraHa HajBUIIIC MMa y ONaay japeOmke,
838,51 Ug/g, a Hajmame y omamy cmpue, 86,85
Hg/g.

Moaubaes je KOHCTaTOBaH camMoO Yy
cenTeMopy y YeTHHaMa cMpue ca
KOHIleHTparmjoM 2,33 Ug/g u nuimiajeBuma ca
KoHUeHTparmjoM 2,02 Hg/g, U y HOBeMOpy Y
omany japeOuke ca KoHieHTpamujom ox 0,43 pg/g.

Konnenrpammja nuunka najpeha je 6una y
olajy JIMIIajeBa CaKyIUbCHOM y Majy, Kaja je
m3Hocwia 11,96 pg/g, a Hajmama y omany
JUIIajeBa CaKyIUbEHOM y OKTOOpy W Tajma je
umaia Bpeanoct 1,59 ug/g.

Xpoma HajBulle WMa Yy OMajy JHIIajeBa
CaKyILUbEHOM y centeMOpy, 2,02 g/g, a HajMambe
y omany cmpue, 86,85 pg/g. o kpaja 2022.
TOAMHE Y ONaay HHje AETEKTOBAaHO NPHUCYCTBO
OBOT €JICMCHTA.

Huxna HajBumie mMma y omajay JHINajeBa
CaKkyIJbeHOM y centeMoOpy, 0,88 Ug/g.

CrpoHnmjyma y omanay japeOuke OWIIO je
HajBUIlle y OKTOOpYy, Kaga je U3MepeHa
KOHIeHTpaIrmja o1 97,24 Ug/g.

Y omamy HHCY JI€TEKTOBaHU
KAJAMMjyM, )KMBA U 0JI0BO.

HOPHU BPX. JlucHu omanm cakymsbaH je
npeMa OMMCcaHO] METOAOJOTHjH O]l 5. OKTOoOpa /10
22. noeM6Opa 2022. ronuue.

Hajeeha koHIleHTanuja a3oTa mu3MepeHa je
y Omajay jaBopa CaKyIJbEHOM y OKToOpy, 13,62
mg/g, a HajMama y Omaay 30BE CaKyIJbEHOM Y
HOBeMODY, 4,92 mg/g.

Kanuujyma y onagy 6ykse uma on 4,33 1o
10,12 mg/g. VY jaBopy Kaam@MjymMa uMa |y
KOHIleHTparmju 6,25-7,41 mg/g. YV omany 30Be
KoHIeHTparmja je 10,21-14,46 mg/g.

Konrnenranyja kaamjyma Ttakohe Bapupa.
HajMama KkoHIIGHTpallMja M3MEpeHa je y Omauy
3oBe u m3Hocu 1,11 mg/g. YV omaxy jaBopa
Kajiujyma KoHIleHTpaluja je Hajseha, 7,12 mg/g.

MarHe3ujyma wuMa y omagy Oykee Yy
KoHIleHTapimjama ox 1,12 no 2,01 mg/g. Kon
jaBopa cy KoHieHrpamumje ox 1,25 1o 2,25 mg/g, a
kox 3oBe 1,81-2,25 mg/g.

®ochopa y omagy Oykse HHje OWIO Yy
Y30pKYy CakylmJbeHOM Yy HOBEMOpy, HHaue je
Bapupao ox 0,65 mo 0,97 mg/g, y omaxy jaBopa o
0,88 mo 1,02 mg/g, a 30Be o1 0,81 10 0,92 mg/g.

Hajseha KOHIICHTpaIyja cymmopa
u3MepeHa je Koji omazma 3oBe, 1,56 mg/g, a
HajMama KoJl Orajia jaBopa y omajay CaKylJbeHOM
22. HOBeMOpa, Kaja je UCTIO] HUBOA JISTEKITH]e.

Hajseha KOHIIEHTpAalHja yIJbeHHKA
M3MepeHa je y ornaay OykBe v uma BpeqHocT 51,37
0/100g, a Hajmama y omany 30Be, 32,18 g/100g.

apceH,
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In the litterfall of spruce, iron had a
concentration of 29.78-98.27 ug/g, which was
beyond the ‘"probable range of element
concentration”, according to which this
concentration in spruce needles is 13-55 pg/g. The
highest concentration of iron was measured in the
rowan litterfall, 134.00 pg/g, and the lowest in
lichens, 112.21 uo/g.

Manganese was the most abundant in the
rowan litterfall, 838.51 pg/g, and the least
abundant in the spruce litterfall, 86.85 pg/g.

Molybdenum was detected only in
September in spruce needles with a concentration
of 2.33 pg/g, lichens with a concentration of 2.02
Mg/g, and November rowan litterfall with a
concentration of 0.43 po/g.

The concentration of zinc was the highest in
the lichen litterfall collected in May, when it was
11.96 ug/g, and the lowest in the lichen litterfall
collected in October, when it was 1.59 pg/g.

Chrome had the highest concentration in
the lichen litterfall collected in September, 2.02
Hg/g, and the least in spruce litterfall, 86.85 pg/g.
By the end of 2022, the presence of this element
was not detected in the litterfall.

Nickel was the most abundant in the lichen
litterfall collected in September, 0.88 pg/g.

Strontium concentration was the highest in
the rowan litterfall in October, when the measured
concentration was 97.24 ug/g.

Arsenic, cadmium, mercury and lead
were not detected in the litterfall.

CRNI VRH. Litterfall was collected
following the described methodology from 5
October to 22 November, 2022.

The highest concentration of nitrogen was
measured in the litterfall of maple collected in
October, 13.62 mg/g, and the lowest in the elder
litterfall collected in November, 4.92 mg/g.

The amount of calcium in the beech
litterfall ranged from 4.33 to 10.12 mg/g. In
maple, calcium was found in a concentration from
6.25 to 7.41 mg/g. In the elder litterfall, the
concentration was 10.21-14.46 mg/g.

The concentration of potassium also varied.
The lowest concentration was measured in the
elder litterfall and amounted to 1.11 mg/g. The
concentration of potassium was the highest in the
maple litterfall, 7.12 mg/g.

Magnesium was present in the beech
litterfall in concentrations of 1.12 to 2.01 mg/g. In
maple, the concentrations were from 1.25 to 2.25
mg/g, and in elder 1.81-2.25 mg/g.



On wMumKpoeneMeHaTa, y OIamy HHjE
JIETEKTOBAHO TPHUCYCTBO K0OAJATA, HATPUjyMa U
cejieHa.

KonuenTpanuja agymMuHujymMa y Yy30pKY
orajia CakyIybeHoT 5. okToOpa: oman Oykse 96,24
ug/g, oman jaBopa 94,04 ng/g. YV y3opky omaga
CaKyIUbCHOT 2. HOBeMOpa y 30BH j€ H3MEpeHa
KOHIeHTpanuja arymuanjyma ox 303,86 pg/g. ¥V
OCTaTMM BpCTama, ajl HA y Y30pKy onx 22.
HOBeMOpa KOHIICHTpalMja allyMHHHUjyMa jee
WCIIOJ] HUBOA JICTEKIIH]e.

bop je y onmaxy numha OykBe KOHCTaTOBaH
ca koHueHTparujom oxn 28,43 no 32,41 ug/g. Kon
jaBopa je MakcHMMajaHa U3MEPEeHa KOJIWYHHA OBOT
enemenTa m3Hocmna 87,15 pg/g, a xox 30Be §9,28
Hg/g.

Bapujyma y OykBu Ouno je 4,84-12,22
ug/g, y jaBopy 5,00-14,43 ng/g, a y 3oBu 6,21-
6,48 ug/g.

Hajeeha koHIeHTpamuja 0akpa u3MepeHa
je ko omanaa jaBopa, 8,23 ug/g, a HajMama KOI
omana 3o0Be, 0,43 pg/g.

Konnenrpanuja reo:xha uzmepena y onamy
6ykBe m3nocu 59,85-80,50 ug/g, v omaay jaBopa
72,10-89,49 ng/g, a 308e 80,32-107,26 pg/g.

KonmenTpanuja MaHraHa wusMepeHa y
omany OykBe uzHocu 222,77-238,95 pg/g, y onany
jaBopa 224,08-434,46 ug/g, a 30Be 622,29-860,18
Hg/g.

Konuentpanmja wmosaubaeHa y  y30pKy
omajia CakyIubeHOr 5. okToOpa: omaj Oykee 1,90
pg/g, omax jaBopa 1,48 pg/g. Y y3opky omazna
CaKyIbeHOr 2. HOBeMOpa y 30BH je H3MepeHa
KOHIICHTpaIMja anymuHujyma ox 1,20 pg/g. Y
OCTaIMM BpCTaMa, aad HU y Y30pKy ox 22.
HOBeMOpa KOHIIGHTpalHja allyMHHHjyMa jee
WCIIOJ] HUBOA JICTEKIIH]€.

Hwunka y omamy Oykee mma 12,02-17,11
ug/g, y omany jaBopa 10,96-19,86 ng/g, a 3oBe
12,36-13,56 ug/g.

On TOKCHYHHX eJeMeHaTa, y Omnajay Huje
KOHCTATOBAaHO TPHUCYCTBO apceHa, KaaMHjyma,
XpoMa JKUBe U 0JI0BA.

Huxkma y omagy OykBe wuMa vy
koHueHTpauuju 1o 0,58 pg/g, y onany jasopa 1o
0,42 pg/g, a y omamy 308e 10 2,88 pg/g.

KoHiieHTpaigja CTpOHUOHjymMa y omnaay
OykBe Kkperama ce g0 18,66 Wg/g, xox omama
jaBopa 10 14,66 pg/g, a 3oBe 163,95 pg/g.

MOKPA T'OPA. TIlomTo ce Ha MOKpO]
Tl'opu Tauka Hupoa Il Hanasu y cacrojunu Genor
0opa, y JMCHOM Omaay JOMUHHUPAjy YETHHE OBE
Bpcte. Takohe uMa ormajia KUTHaKa.

JlvcHu omaj cakymbaH je mpemMa OIMHCAHO]
metogooruju on 10. jyna o 8. neriemOpa 2022.
TOJHHE.

Phosphorus was not present in the beech
litterfall sample collected in November. Otherwise
it varied from 0.65 to 0.97 mg/g. In the maple
litterfall, it ranged from 0.88 to 1.02 mg/g, and in
the elder litterfall from 0.81 to 0.92 mg/g.

The highest concentration of sulfur was
measured in the elder litterfall, 1.56 mg/g, and the
lowest in the maple litterfall collected on 22
November, when it was below the detection level.

The highest concentration of carbon was
measured in the beech litterfall and amounted to
51.37 g/ 100 g, and the lowest in the elder litterfall
32.18 g/100 g.

Cobalt, sodium and selenium were not
detected in the litterfall.

The concentration of aluminium in the
litterfall sample collected on 5 October: beech
litterfall 96.24 pg/g, maple litterfall 94.04 pg/g. In
the litterfall sample collected on 2 November, the
concentration of aluminium was measured at
303.86 pg/g. In other species and the sample from
22 November, the concentration of aluminium was
below the detection level.

Boron was found in the litterfall of beech
leaves with a concentration of 28.43 to 32.41
Hg/g. In maple, the maximum measured amount of
this element was 87.15 pg/g, and in the elder
litterfall 89.28 pg/g.

Barium concentration in the beech litterfall
was 4.84-12.22 ugl/g, in maple 5.00-14.43 pg/g,
and in elder 6.21-6.48 pg/g.

The highest concentration of copper was
measured in the maple litterfall, 8.23 pg/g, and the
lowest in the elder litterfall, 0.43 pg/g.

The concentration of iron measured in the
beech litterfall was 59.85-80.50 pg/g, in the
litterfall of maple 72.10-89.49 ug/g, and in the
elder litterfall 80.32-107.26 ug/g.

Manganese concentration measured in the
beech litterfall was 222.77-238.95 pg/g, in the
litterfall of maple 224.08-434.46 ug/g, and in the
elder litterfall 622.29-860.18 ug/g.

Molybdenum concentration in the litterfall
sample collected on 5 October: beech litterfall
190 pg/g, maple litterfall 1.48 pg/g. An
aluminum concentration of 1.20 pg/g was
measured in the elder litterfall sample collected on
2 November. In other species and in the sample
from November 22, the concentration of
aluminium was below the detection level.

Zinc was found in the beech litterfall at a
concentration of 12.02-17.11 pg/g, in the maple
litterfall 10.96-19.86 pg/g, and the elder litterfall
12.36-13.56 pg/g.
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Hajseha koHIeHTaIyja a3oTa u3MepeHa je
y omaay KHTHaKa CaKyIJEHOM y OKTOoOpy, 12,57
mg/g, a wHajMama y omamxy Oemor 0Gopa
CaKyIJLEHOM Yy JeenemMopy, 4,95 mg/g.

Kanuujyma y omanum yetmHama Oenor
oopa uma 1,17-2,46 mg/g. YV kuTmaxoBoM uiihy
kannujyma uma 4,12-6,21 mg/g. ¥V ocraTtky omnana
KOHIICHTpaIHja oBor enemenTa je 2,00-6,42 mg/g.

Konnenranyja kaaujyma takohe Bapupa, y
3aBUCHOCTH OJ] BpcTe apBeha u moba rogune y
KOME je omaj y30pKoBaH 3a aHaimu3y. Hajseha
KOHIIEHTpaIfja M3MepeHa je y Omagy Xpacra y
HOBeMOpyY, 5,79 mg/g, a HajMama KOJA YETHHA
Oenor 6opa y oktobpy, 3,23 mg/g.

CnuaHO je W ca MarHe3WjymMoM, HajBHUIIe
ra uMa y omajy xpacra, 1o 1,22 mg/g, a Hajmame
y dyeTrHama 6esior 6opa, 0,62 mg/g.

®ocopa nMa HajMamke y OMagy YETHHA
6enor 6opa, oko 0,30 mg/g, a HajBuIIEe y OmaLy
nuirha kuTwaka, 0,88 mg/g.

Y y3opky omagma w3 11. okToOpa
KOHIIEHTpaIja CyMIOpa je WCIOA TpaHHIe
neteknuje. Hajmama KOHIEHTpalja CymIiopa
u3MepeHa je Koa omaga kuTiaka, 0,32 mg/g, a
HajBeha y omamuMm detmHama Oenor Oopa, 2,44
mg/g.

Hajseha KOHIICHTpAaIHja yIJbeHHKA
u3MepeHa je y onany Oenor 6opa M UMa BpEIHOCT
oko 54 g/100g, a Hajmama y ocTatKy omana, 41,31
9/100g.

Cenena, kobajTa v HaTpHjymMa Hema Mely
MHKpOEGJIEMEHTHMa y Omnaay Ha Tadyku Mokpa
Topa.

KoHuenTpanuja atymMmuHujyma y urimnama
Oemor Oopa Bapupa, HajBeha m3mepeHa je 280,93
ug/g, a y numhy KATHkaka HajBeha m3MmepeHa je
173,79 pg/g.

Hajseha xoHueHTpamuja 6opa u3smepeHa je
y omajay KuTHaka U uma BpemHoct 91,98 ug/g, a
HajMama y ocTatky omana, 11,21 pg/g.

Y omamy Oenor Oopa KOHIIEHTpaldja
O0apujyma m3Hocu 8,15-56,66 pg/g, a y mmmihy
kuTmaka 2,20-51,02 pg/g.

Hajeeha xoHueHTpamnuja 0akpa u3MepeHa
je xon omana xpacrta, 6,21 ug/g, a HajMama KOJ
omnana 6eyor 6opa, 2,98 ng/g.

Konmentpanumja reoxla usmepena y onaay
6enor 6opa msHocu 31,42-61,00 pg/g, a y omamy
kuTmaka 51,38-74,28 pg/g.

v omajy  YeTHWHA oeror oopa
KOHIIEHTpaIja Manrana usnocu 200,44-1077,60
pg/g, a y mumhy xutmwaka 319,04-471,72 pg/g,
JOK je MaKCHMajHa H3MepeHa KOHICHTpaluja
MoJIMOaeHa ko1 Oenor Oopa 2,65 ug/g, y ocratky
OI13/1a HEMa OBOT €JIEMEHTa.
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Of the toxic elements, the presence of
arsenic, cadmium, chromium mercury and lead
were not detected in the litterfall.

Nickel in the beech litterfall had a
concentration of up to 0.58 pg/g, in the maple
litterfall up to 0.42 pg/g, and theelder litterfall up
to 2.88 pg/g.

The concentration of strontium in the
beech litterfall was up to 18.66 ug/g, in the maple
litterfall up to 14.66 pg/g, and the elder 163.95
Hg/g.

MOKRA GORA. Since the Level Il sample
spot on Mokra Gora is located in a stand of Scots
pine, the litterfall was dominated by needles of
this species. There was also litterfall of sessile oak
trees.

Litterfall was collected following the
described methodology from 10 June to 8
December, 2022.

The highest concentration of nitrogen was
measured in sessile oak litterfall collected in
October, 12.57 mg/g, and the lowest in the
litterfall of Scots pine collected in December, 4.95
mg/g.

Calcium in rejected Scots pine needles
ranged from 1.17 to 2.46 mg/g. There was 4.12-
6.21 mg/g of calcium in sessile oak leaves. In the
rest of the litterfall, the concentration of this
element was 2.00-6.42 mg/g.

The concentration of potassium also varied,
depending on tree species and the time of year in
which the litterfall was sampled for analysis. The
highest concentration was measured in the oak
litterfall in November, 5.79 mg/g, and the lowest
in Scots pine needles in October, 3.23 mg/g.

It was similar with magnesium, which was
the most abundant in the oak litterfall, up to 1.22
mg/g, and least abundant in Scots pine needles,
0.62 mg/q.

Phosphorus was the least abundant in the
litterfall of Scots pine needles, about 0.30 mg/g,
and the most abundant in the litterfall of sessile
oak leaves, 0.88 mg/g.

The litterfall sample collected on 11
October had the sulfur concentration below the
detection limit. The lowest concentration of sulfur
was measured in the litterfall of sessile oak, 0.32
mg/g, and the highest in the fallen needles of
Scots pine, 2.44 mg/g.

The highest concentration of carbon was
measured in the litterfall of Scots pine and had a
value of about 54 g/100 g, and the lowest in the
rest of the litterfall, 41.31 g/100 g.

Selenium, cobalt and sodium were not
among the microelements found on the sample
plot on Mokra Gora.



Iunka nMa BHIe y YeTHHaMa Oeor 6opa
(2,12-35,74 ng/g), v omHocy Ha yuirhe KATEaka
(1,33-18,80 pg/g).

Onx TOKCHYHHX eJeMeHaTa, y Omnaay Huje
KOHCTaTOBAaHO MEPJBUBO IPHUCYCTBO apCeHa,
Ka/IMUjyMa, 'KUBe U 0J10BA.

MakcumanaHa W3MepeHa KOHIIGHTpaluja
xpoma y yetnHama Genor 6opa muznocu 0,71 pg/g,
a 'y mumrhy xpacra 0,44 ng/g.

KonuenTpanuja HukJaa y uriunaMa Oenor
6opa Bapupa ox 1,40 mo 3,61 pg/g, a y numhy
KuTaka ox 0,62 mo 2,91 pg/g.

KonueHTpanuja cTpoHIUjyMa y UTIHIIaMa
Oemor Oopa Bapupa ox 4,55 mo 35,57 pg/g, ay

mumhy KHTHaKa HajBeha n3MepeHa
KoHIeHTparwmja je 18,80 pg/g.
360r o0MMHOCTH moOjaraka, Tabene ca

KOMIUIETHAM  pe3yJITaTuMa
Anekcy 8 (tabere A8.1-A8.3).

Cy MpHKazaHe Yy

The concentration of aluminium in the
needles of Scots pine varied, with the highest
measured being 280.93 pg/g, while the highest
measured in the leaves of sessile oak was 173.79
Ha/g.

The highest concentration of boron was
measured in the litterfall of sessile oak and
amounted to 91.98 ug/g, and the smallest in other
litterfall, 11.21 po/g.

Barium concentration in the litterfall of
Scots pine was 8.15-56.66 pg/g and 2.20-51.02
Mg/g in sessile oak leaves.

The highest concentration of copper was
measured in the oak litterfall, 6.21 pg/g, and the
lowest in Scots pine litterfall, 2.98 pg/g.

The concentration of iron measured in the
litterfall of Scots pine was 31.42-61.00 ug/g, and
in the sessile oak litterfall 51.38-74.28 ug/g.

In the Scots pine litterfall, the concentration
of manganese was 200.44-1077.60 ug/g, and
319.04-471.72 pgl/g in the leaves of sessile oak,
while the maximum measured concentration of
molybdenum in Scots pine was 2.65 pg/g. This
element was not present in the rest of the litterfall.

Zinc was more abundant in Scots pine
needles (2.12-35.74 pg/g) than in sessile oak
leaves (1.33-18.80 ng/g).

Of the toxic elements, no measurable
presence of arsenic, cadmium, mercury and lead
was found in the litterfall.

The maximum measured concentration of
chromium in Scots pine needles was 0.71 pg/g,
and in oak leaves 0.44 pg/g.

The concentration of nickel in Scots pine
needles varied from 1.40 to 3.61 pg/g, and in
sessile oak leaves from 0.62 to 2.91 ug/g.

The concentration of strontium in the
needles of Scots pine varied from 4.55 to 35.57
Hg/g, and in the leaves of the sessile oak the
highest measured concentration was 18.80 pg/g.

Due to the extensive volume of data, tables
with complete results are presented in Annex 8
(Tables A8.1-A8.3).
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Cauka 13.2(a, 0). [IpunpeMiseHn y30pI 32 aHAIH3Y JIHCHOT omana— JlabopaTopuja MHCcTHTYTA 32 ITyMapcTBO,
Bbeorpan
Figure 13.2(a, b). Samples prepared for litterfall analysis — Laboratory of the Institute of Forestry, Belgrade

Camnka 13.3. OnpehuBame KOJIMUMHE XPaHIBUBUX MaTepHja y JMCHOM onaay (OMIaHC Kpys>Kera XpaHbUBUX
Matepuja y ekocuctemy) 3a Komaonuk, Lpau Bpx u Mokpy [opy
ICP — AES Spectrometer y nmaboparopuju MHCTHTYTa 32 ITyMapcTBO, beorpa
Figure 13.3. Determination of the amount of nutrients in the litterfall (balance of nutrient cycling in the
ecosystem) on Kopaonik, Crni Vrh and Mokra Gora
ICP — AES Spectrometer in the Institute of Forestry Lab, Belgrade



Tabena 13.1. 67 2021 (LFP) OcHoBHY moa1M 0 CaKyIUbaky JUCHOT omaaa — KomaoHuk
Table 13.1. 67 2021 (LFP) Basic data on litterfall collection — Kopaonik

Ilepuoa cakyn/bama y3opka/

Pennu 6p./ | Kox ap:xase/ Bp.napuesne/ I'eorpadcka mupuna/ |Teorpadeka xy:xuna/ Haxwopceka Bpoj xonexrorpa/ Yiynua nospumna Sampling period Ocrana 3anakama/|
N X BHCHHA K0T / cakymbama/ Total .
Sequence no. | Country code Plot number Latitude Longitude - Number of traps - Other observations
Altitude code collecting area
On/From Ho/To
1 67 02 +430 17' 30" +200 48' 50" 35 15 1.06 200522 291122
Ta6ena 13.2. 67 2021 (LFP) OcHoBHE mogaIy 0 cakyIubamy JTUCHOT omana — Lipan Bpx
Table 13.3. 67 2021 (LFP) Basic data on litterfall collection — Crni Vrh
v Ilepuon cakynibama y30pka/
Pennu 6p./ | Koa ap:xase/ Bp.napuese/ T'eorpadgceka T'eorpadcka ny:xuna/ |Haagmopcka Bucuna| Bpoj xoJiexrorpa/ KYITHA MOBPUIHHA Sampling period Ocraja 3anaxama/
R : . cakymbama/ Total .
Sequence no. | Country code Plot number mmpuna/Latitude Longitude Kox / Altitude code | Number of traps collecting area Other observations
On/ From o/ To
1 67 04 +44007'55" +21058'38" 19 15 1.06 051022 221122
Taoena 13.3. 67 2021 (LFP) OcHoBHu Hof1a14 0 CaKyIbamky JHCHOT onajaa — Mokpa ['opa
Table 13.5. 67 2021 (LFP) Basic data on litterfall collection — Mokra Gora
Pennu 6p./ | Kox ap:xaBe/ Bp.napuene/ I'eorpagcka Teorpadcka xy:xuna/ Hazvopceia Bpoj xonexrorpa/ Vxynua nospumna) Ieprox CaKylULama ysopka/ Ocrana 3anakama/|
. . BHCHHA KOJ / cakymbama/ Total Sampling period .
Sequence no. | Country code Plot number wupuHa/Latitude Longitude - Number of traps - Other observations
Altitude code collecting area Ow/From Jo/To
1 67 05 +43045'27" +19029'00" 12 15 1.06 100622 081222
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14. CAKYIL/bAILE U AHAJTU3E
JEMO3UILUJE V 2022. TOAUHU

14. SAMPLING AND ANALYSIS OF
DEPOSITION IN 2022

Cakyriparbe W aHaNmM3a JICTIO3UINje Ce
CIIPOBOJIE KaKO O ce MPOICHWIH e(PeKTH eMucHje
nmoJiyTaHaTa Bazayxa (aepo3arahiema) Ha HIyMCKe
exocuctemMe. OCHOBHHM IHJb OBE aKTHBHOCTH je
MIpoIIeHA aTMocdepcke JIETIO3HIIN] e
(KoHLIeHTpaLWja, KONWUYMHA  JACMO3MLHUjEe U
npoTok) u onrtepehema 3emspuinra (Clarke et al.,
2016). Ho6ujenn oIaIu omoryhagajy
KBaHTHU()HUKOBamke  TIporeca  JACTO3UIHje Y
IIYMCKHM CHCTEMHMa Ha MECTHMa Ha KOjuUMa ce
BpImM WHTeH3WBaH MoHuTOopuHT (HuBo 2).
Crnermupuaan ITJHEBU cy onpehuBame
KOHIIGHTpalHje eJeMeHaTa KOju MOTy Ja AOBEay
no mnoBehamka KHCEJIOCTH 3EMJBHINTA W CBHUX
oOmmKa a3ora, KOJIMYMHE TaJaBHHA Kao W
onpehuBame BPEeMEHCKOT TpeH/a JIEMO3WINje Ha
orneanoj mospmmuu (Clarke et al.,, 2016). Ha
ornenuuM nosbuMma HuBo-a 2 moceGHa maxma ce
nmocsehyje BIaXHO] MENO3WNUjH, OO KOJUX je
HajOUTHHja OHA, KOja HCIUTYje XeMH3aM Tajora,
KOjU j€ y HENOCPEIHOM KOHTAaKTy ca OMJbHUM
OpraHnMa Ha KOjUMa C€ IOJYTaHTH M3 Ba3lyXa
3aapxasajy (Clarke et al., 2016).

[Inan cakymbama, y30pKOBamka M aHAIIN3e
JIeno3uIje Kao W obpame ©W TpUKa3HBamba
noOWjeHNX Tojaraka je neduHUCAaH Ha OCHOBY
Hujarpama  Toka  mpoleca  MOHUTOpPWHTA
nenosuije (Clarke et al., 2016) y3 momrroBame
CBHX TIpOlenypa TrapaHIHje W  KOHTpOJe
kBanuteta (QA/QC).

3a cakylubamke NaJlaBUHA H3abpaHa cy TpU
THTIA KOJIEKTOpa, KOju Cy OWiM jeJHOCTaBHH 3a
KOHCTPYKIM]Y, JIaKh 3a OJp)KaBame U HHUCY
3axTeBany Beha HOBUAHA yiarame. 3a caKkyllbarmbe
cHera kopumhenu cy ,,Bulk® komekropm.
[TagaBuHe Koje mposasze Kpo3 KpyHe apseha
caKyImsbaHe cy y ,, Throughfall xonextopuma, a
Koje ce cnMBajy Hu3 cTtabmo y ,,Stemflow*
konekropuma. [Ipema ruany Opoja m pacropena
KOJIEKTOpa 3a BI&XHY JICTIO3HWIM]y Ha CBUM
orneaauM maprenama Husoa 2 (Komaonuk, Lpan
BpX 1 MoKpa ropa) HoCTaBJbeHH Cy MHCTPYMEHTH
3a npaheme nporeca AeNno3uLHje U TO:

— 6 ,,Bulk” xonekropa Ha OTBOPEHOM M0JbY, MIPH
yeMy je BoOheHO padyHa Ja OHH Oyay
MIOCTaBJbEHN Ha WCTO] HAaAMOPCKOj BUCHHH U
eKCIO3ULIMj Kao W mapuena y3umajyhu y
o03up u mpeopnalyjyhe mnpaBme Berpa u
JOBOJbHY ~ YIQJBEHOCT OJ  TOTEHIIWjaTHUX
npernpexa;

Sampling and analysis of deposition are
conducted to assess the effects of air pollution
emissions (air pollutants) on forest ecosystems.
The main goal of this activity is to assess
atmospheric deposition (concentration, amount
and flow of deposition) and soil load (Clarke et
al., 2016). The obtained data can be used to
quantify the deposition process in forest
ecosystems at intensive monitoring (Level II)
sites. The specific objectives are to determine: the
concentration of elements that can increase soil
acidity, all forms of nitrogen, the amount of
precipitation, and the temporal trends of
deposition at selected sites (Clarke et al., 2016).
On the Level Il sample plots, special attention is
paid to wet deposition, the most important of
which is the one that examines the chemistry of
deposition that is in direct contact with plant parts
that absorb air pollution (Clarke et al., 2016).

The plan for the collection, sampling and
analysis of the deposition and data processing and
presenting was developed based on the flow chart
of the deposition monitoring activities (Clarke et
al., 2016) and following all quality
assurance/quality control (QA/QC) procedures.

Three types of collectors were selected to
collect precipitation. They were simple to
construct, easy to maintain and did not require
large financial investments. “Bulk” collectors
were used to collect snow. The precipitation that
passes through the canopy was collected in
Throughfall collectors and the precipitation that
flows down the stem in “Stemflow” collectors.
Following the plan related to the number and
arrangement of wet deposition collectors on the
Level Il sample plots (Kopaonik, Crni Vrh and
Mokra Gora), the following instruments for
deposition monitoring were installed:

— 6 “Bulk” collectors were set up in the open
field, at the same altitude and exposure as the
plot, considering the prevailing wind directions
and at a sufficient distance from potential
obstacles.
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— 20 ,,Throughfall“ xonekropa wucmog KpyHa
ctabana; Behu Opoj oBOT Tuma KOJEKTOpa Yy
OIHOCY Ha JIpyra [Ba THUNA je IOCIEAWIA
y3uMama Yy o003Up BEIUKHX MPOCTOPHUX
Bapujanyja KOJIWYHHE JAEHO3ULHUje Y OKBHUPY
IITyMCKE CacTOjHHE;

- 5 ,Stemflow” komekropa oko crabana y3
TMIOIITOBAHE Mepa 3a no0ujame
peTpe3eHTaTUBHUX pe3yiTara OAHOCHO TakKo
Ja  TPOCTOpHE  BapHjandje  KOJHMYMHE
nero3uruje Oy Iy IpaBUITHO TOKPUBEHE.

Marepujanu kopumheHn 3a u3pagy cCy
KH4YaHe KOHCTPYKIHje, MIACTUYHE IMOCYAE, LIEBU
n mpexacra [IBL] mnartHa, om kojux je mpema
WACJHUM HalpTHMa 3a U3pagy CBaKol Of
nHcTpyMenata npema [Ipupyunuky (Clarke et al.,
2016), cacraBjbeHa (YHKIMOHATHA OIpeMa.
I'Boxhe je 3amTuheHo on Kopo3wmje, a mocyae Te
ce TaJaBUHE HAKyIJbajy Cy YyKOMaHe Yy 3eMJby
(Temrieparypa 3eMJBHUIITA CIIpeYaBa eBarmopanyjy).
[Ipu cmajamy  enemeHata  KopumiheH  je
CIJIUKOHCKM  JIeTIaK, 4YhMe je  HW30erHyTa
KOHTaMUHaIlWja U3 OKOJIMHE.

Cakyrspame JIEMO3MUIMje M3 KOJEKTopa je
BpILEHO jeTHOM MecedHo (Hekanga W uemihe). Ha
CBaKOM OIJIEIHOM TOJby Omno je ykynHo 14
Meproja CaKyIybamka y3opaka (Tadema 1., Tabema
4. u Tabena 7.). Y30pKOBame je BPIICHO Ha MCTU
HAa4YWH Yy OKBHPY CBAaKkol THIa KOJEKTOpa, a 3a
y3UMame y30paka cy KopHuirheHe rmiactTudHe 0ore
ca 3arBapauem 3ampemmHe 2 L. Kako Om ce
n30eryia KOHTaMHUHAIMja y3opaka Oole cy Ipe
Y30pKOBama HCIpaHe JIECTUIOBAaHOM BojoM. [lo
Y30pKOBamWy, Y30pIH Cy TpPaHCIOPTOBAaHH M0
nabopaTopuja 3a HCHHUTHBAKE Y PaCXJIaJHUM
Topbama Ha Temmeparypu ox +4°C ca cBuM
HEOTXOHUM TEPEHCKUM nHpopmanujama
NPUKYTUBEHUM Y 3aIUCHUIIAMA.

[Ipe crabwnusaiyje 3a CBaKd Y30paK Cy
onpehenn koHmykruButer M pH BpemHocT. OBe
BPEAHOCTH Cy H3MepeHe TopTadill MepHUM
nnctpymearom HACH HQ 40d Digital Multi 2-
chanell Meter ca ayromarckoM KaauOpaiiujom
temneparype (HACH, USA) wu 2 ceHnsopa 3a
onpehuBame pH Bpemnoctu (Intellical™ PHC101
Laboratory Low Maintenance Gel Filled pH
Electrode) wu xomgyktuBurera  (Intellical™
CDC401 Laboratory 4-Poles Graphite
Conductivity Cell). Kopumihene cy merone ISO
10523:2016 3a mepewe pH Bpemnoctm un ISO
7888:1985 3a ogpehuBame KOHAYKTUBUTETA.
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— 20 Throughfall collectors were set up under the
tree crowns; there were more Throughfall
collectors than the other two types because of
the large spatial variations in the amount of
deposition within the forest stand.

— 5 “Stemflow” collectors were set up around the
trees following the prescribed measures to
obtain representative results, i.e. covering all
the spatial variations in the amount of
deposition properly.

The instruments that included wire
structures, plastic containers, pipes, and PVC
mesh materials made functional equipment that
fulfilled all the requirements of the relevant
Manual (Clarke et al., 2016). Iron structures were
protected from corrosion, and the containers
where precipitation accumulated were buried in
the ground (soil temperature prevented
evaporation). Silicone adhesive was used to bond
the elements to avoid  environmental
contamination.

The deposition was collected from the
collectors once a month (sometimes more often).
The sampling procedure with 2L plastic bottles
was the same for each type of collector. To
prevent the contamination of samples, bottles were
washed with distilled water before sampling. The
samples were then transported to the testing
laboratories in cooler bags at a temperature of +
4°C with all the necessary field information
recorded in the sampling logbook.

Conductivity and pH were determined for
each sample before stabilisation. These values
were measured with a portable HACH HQ 40d
Digital Multi 2-channel Meter measuring
instrument with automatic temperature calibration
(HACH, USA) and two sensors for determining
the pH value (Intellical™ PHC101 Laboratory
Low Maintenance Gel-Filled pH Electrode) and
electrical conductivity (Intellical™ CDC401
Laboratory 4-Poles Graphite Conductivity Cell).
PH was measured using 1SO 10523:2016 method
and conductivity using ISO 7888:1985.



Konekrop 3a cHer ,» Throughfall* konexrop
Snow collector Throughfall collector
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,.Bulk® xomexTop »Stemflow* komexTop

Bulk collector Stemflow collector

Camnka 14.1. ,, Konexropu 3a cakyIubame AeNo3uIuje Ha oraegHoM nosby, BUT Huso 2, Komaonuk 2022. ronuna
Figure 14.1. Deposition collectors on the sample plot, Level 11 SP Kopaonik, 2022
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Konekrop 3a cuer ,Throughfall“ KOJIEKTOP
Snow collector Throughfall collector
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,.Bulk® xomexTop »otemflow* konextop
Bulk collector Stemflow collector

Canka 14.2. , . KonexTopu 3a cakybame Jero3niyje Ha oryietHoM rosby, BUT Huso 2, Lipan Bpx 2022. roguHa
Figure 14.2. Deposition collectors on the sample plot, Level Il SP Crni Vrh, 2022
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J KneKTop 3a CHer » I hroughfall KOJ‘IKTOp
Snow collector Throughfall collector

SR S TR P

,,Bul“ KOJ‘IKTOp ,,Stemﬂow‘ KOJIEKTOP
Throughfall collector Stemflow collector

Canka 14.3. Konektopy 3a cakyIubame Jeno3uiuje Ha orsieanoM nosby, BUT Huso 2, Moxkpa I'opa 2022. roguna
Figure 14.3. Deposition collectors on the sample plot, Level 11 SP Mokra Gora, 2022
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Caunka 14.4. [Tpunpema u CaKyl'I.]'LaH: y30paka JICro3uIldje Ha OJ'IeI[HOM nosby, BUT Hugo 2, Komaonuk
2022. roguna
Figures 14.4. Preparation and collection of deposition samples, Level 11 SP Kopaonik, 2022

Canka 14.5. OnpelyuBame KoHAYKTHBUTETa U pH BpeJHOCTH y y30punMa AENOo3UIHje
Figures 14.5. Determination of conductivity and pH values in deposition samples



Kon y3opaka kox kojux je uamepena pH>5
onpeheH je ankamuteT. Mepeme ankaluTeTa je
u3BpiieHo no crangapay SRPS EN ISO 9963-

1:07 BOJIyMETPHjCKOM TUTPALHjOM ca
cragmapnauM  pactBopom HCl y gBe Tauke
eKBHUBAJICHIIH] €.

V3opum koju ¢y  kopumiheHu — 3a
onpehuBame KoHIGHTpanpje 17 o00aBe3HUX U
onmuonux enementa (Al, Ca, Cd, Co, Cr, Cu, Fe,
Hg, K, Mg, Mn, Mo, Na, Ni, P, Pb, Zn) y
MPUKYIJLEHO] JCMO3UIMjU Cy TMpoueheHn Kpo3
MeMmOpancku ¢unrep (0,45 pm) u crabUIM30BaHU
a30THOM KucenuHoM. Jlo aHanmse cy 4yyBaHH y
¢bpwxunepy. Mepeme KOHLEHTpaluuje TEmKHX
MeTala M JPYTuX eJeMeHaTa O]l HHTepeca y
nernosuiju  je wu3Bpmeno nomohy ICP-OES

cnektpomerpa  (Varian  Vista-PRO, CCD
Simultaneous ICP-OES) mno wmeromu ISO
11885:20009.

Alkalinity was determined in the samples
with pH>5. Alkalinity was measured according to
the SRPS EN ISO 9963-1:07 standard by
volumetric titration with standard HCI solution at
two equivalence points.

Samples used to determine  the
concentration of 17 mandatory and optional
elements (Al, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Mg,
Mn, Mo, Na, Ni, P, Pb, Zn) in the collected
deposition were filtered through a membrane filter
(0.45 pum), stabilised with nitric acid and stored in
the refrigerator. The concentration of heavy metals
and other relevant elements in the deposition was
measured on the ICP-OES spectrometer (Varian
Vista-PRO, CCD Simultaneous ICP-OES) using
ISO 11885:2009 method.

Camnka 14.6. [IpouehuBame n crabuIn3oBame y30paKai.ﬁen03Mque
Figure 14.6. Filtering and stabilisation of deposition samples

Canka 14.7. OnpelyuBame KOHIIEHTpalKje eleMeHaTa 0Jf HHTepeca y NPUIPEMIbEHUM y30pIuMa
nenosuiyje Ha ICP-OES cniekrpomerpy
Figure 14.7. Determining the concentration of the elements of interest in the prepared deposition
samples on the ICP-OES spectrometer

263



Konmenrtparmja amonujagdor aszora (N-
NHi) je ompehena meromom SRPS EN ISO
14911:09 momohy Nessler pearenca. Ancopbaniia
no0ujeHor pacTtBopa je MepeHa
CHEeKTPo(OTOMETPOM Ha TANACHO] AY>KMHU 011 425
nm, a KopuimheHW peareHCH Cy 3aJ0BOJbABAIH
KapaKTEepHCTHKE peareHaca aHaJTUTHYKE YucTohe.
Konmentparmja nutpara (N-NOs3) je ompehena
METOA0M UsS EPA 300.1:99,
CHEeKTpOo(OTOMETPUjCKM  ca  OpyUMHOM  Ha
tanacHoj nmyxkunu o 410 nm. Konuenrpauuja
ykymaor azota (N) je ozapehena meromom EN
12260:2003 okxcupanujoM y30pKa KaTaIUTHYKUM
caropeBambeM Yy KHCEOHHYKO] aTrMmocdepu Ha
temriepatrypu Behoj om 700 °C mo a3oTHHX
okcupa. KanTndukanuja A0O0MjeHHX a30THHX
OKCHJa j€ U3BpIICHAa JCTEKIHjOM XEMH]jCKe
JYMUHUCIICHIIN]€ HAKOH PEaKIHje ca 030HOM.

V3opuu 3a oapehuBame yKyImHOT OpraHCKOT
yribernka (TOC) um  pacTBOpEeHOr OpPraHcKor
yribeauka (DOC) cy 1o JoHOmewmy y
mabopaTopujy 0 aHaIN3e YyBaHHU Yy (QPIDKUACDY.
Konnenrparuje OBUX napamerapa y
3aKHIICJbEHUM  Y30pUUMa  (XJIOPOBOJOHHUYHA
kucennHa 2N) cy oapehene meromom SRPS ISO
8245:07 momohy wH(ppa-pBeHOT METEKTOpa Ha
LABTOC amapaty mpomsBohaya  Scientific
Analysis Laboratories Limited.

Canpikaj xIopuIHUX M CyNn(haTHUX jOHA je
onpehen kopumihemeMm joHCke Xpomatorpaduje
no crangapanoj meroau US EPA 300.1:99.

Y rtabemama 14.1-14.3 mnpukazaHu cy
OCHOBHH IIOJIalld O OIJISIHMM MOBpIIMHAMA Ha
KOjUMa Cy Vy3UMaHU Y30pIH 3a Mepeme
aTMoc(epcKke Jero3uildje M XEeMHjCKE aHaju3e
CaKyIUbEHHX y30paKa.

360or O0OMMHOCTHM TIIOjaTaka, Tabenae ca
KOMIUIETHUM pe3ylTaTiMa Ccy TpuKazaHe Yy
Anekcy 9 (tabene A9.1-A9.3).
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The concentration of ammoniacal nitrogen
(N-NH4) was determined using SRPS ENISO
14911 09 method in Nessler's reagent. The
absorbance of the obtained solution was measured
on the spectrophotometer at a wavelength of 425
nm, and the reagents met the requirements of
analytical purity. The concentration of nitrate (N-
NOs3) was determined by the method of US EPA
300.1:99, spectrophotometrically with brucine at a
wavelength of 410 nm. The concentration of total
nitrogen (N) was determined using the method EN
12260: 2003 by oxidation of the sample by
catalytic combustion in an oxygen rich
atmosphere at a temperature higher than 700°C to
nitrogen oxides. Quantification of the obtained
nitrogen oxides was performed by detection of
chemical luminescence after reaction with ozone.

Samples for the determination of total
organic carbon (TOC) and dissolved organic
carbon (DOC) were stored in the refrigerator
before they were brought to the laboratory for
analysis. Concentrations of these parameters in
acidified samples (hydrochloric acid 2N) were
determined by SRPS ISO 8245:07 using an
infrared detector on a LABTOC apparatus
manufactured by Scientific Analysis Laboratories
Limited.

The content of chloride and sulfate ions was
determined using ion chromatography according
to the standard method of US EPA 300.1:99.

Tables 14.1-14.3. show the most important
data related to the plots where the samples of
atmospheric deposition were taken and the
chemical analyses of the collected samples were
performed.

Due to the extensive volume of data, tables
with complete results are presented in Annex 9
(Tables A9.1-A9.3).
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Table 14.1. 67 2022 (PLD) General data on the plot for atmospheric deposition — Kopaonik
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Ananmsza  pesynrata  NpHKa3aHUX Yy
tabenmama A9.1 m A9.2 je mokazama Ja je
JeTo3ulnja cakybeHa 2022. roquHe Ha OTJIeHOj
noBpiinHY Ha KomaoHHKYy Ha OCHOBY MPOCEYHHX
pH BpexHOCTH MMana KapaKTEpPUCTUKE O] KHCEse
n0 yMmepeHo kucene cpeause. IIpoceuna pH
., Throughfall“ neno3unuje je w3Hocmna 5,35 ca
MUHUMYMOM on 4,46 u wMakcumymoMm 5,98.
Bpennoct pH ,, Bulk® nemosumuje ce kperana y
rpanunama 4,12-6,22 ca mpocedyHOM BpegHouhy
on 5,35. Ilpoceuna pH Bpemnocr ,,Stemflow
nenosunyje je Omna 6,31 omHOCHO Kperama ce y
pacmiony ox 5,07 no 7,64.

Ha ocHoBy mpuka3zanux pesynraTa MOXe ce
3aKJPYYHTH Ja C€ KOHIYKTHBUTET JCTIO3HIH]je
cakymbene 2022. ToarHEe Ha OTJIEHO] TOBPIIUHU
Ha KomaoHuky kperao y BpIO HIMPOKUM
rpanumama. [Ipocedna BpeaHOCT KOHIYKTHBUTETA
., Throughfall“ nemosutmje je Omma 25 pS/cm,
MUHHMYM je u3HOocuo 7 uS/cm, a mMakcumym 49
uS/cm. Kowpykrusuter ,, Bulk“ nenozunmje ce
KpeTao y rpaHunama 6-46 pS/cm ca mpoceuyHOM
Bpeanomthy ox 17 uS/em. ,, Stemflow*
JeTno3uiidja je umana Behu KOHIYKTHUBUTET O
Apyra JBa THIA JEHO3UIHMjE ca IPOCCYHOM
BpenHomhy ox 137 puS/cm, MuaUMyMOM ox 25
uS/cm, mMakcuMymoMm of 264 uS/cm u jeqHUM
excTpeMoM ox 1466 puS/cm.

HctpaxuBama cCcy TOKaszama ce Yy
., Throughfall“ nenosunmju cakyrmsbeHoj 2022.
TOJMHE Ha OIJIeJHO] MoBpmIMHKM Ha KomaoHwky
KOHIIeHTpalja amoHujauHor aszora (NHa-N)
kperana ox 0,08 mg/l mo 1,32 mg/l, aurparHOT
azota (NO3-N) y rpanunama <1.00-1,39 mg/l, a
ykynHor azora (N) ox 1,03 mg/l mo 2,88 mg/l.
., Bulk* nemosummja je caapskana 0,80-2,30 mg/l
amonujauHor aszora (NH4-N), 0,44-2,15 mg/l
mutpatior asora (NOs-N) u 1,57-5,07 mg/Il
ykymHor azorta (N). Canpkaj aMOHHjauHOT a30Ta
(NHs-N) y ,,Stemflow“ nemnosuruju ce Kperao y
rpaHuIiamMa 3,54-13,46 mg/1, JIOK  je
KOHIeHTparja  HuTpatHor asota  (NOs-N)
m3nocuna <1.00-43,20 mg/l, a ykymHor a3ora (N)
4,08-61,24mg/l.

AHnanmza cazapkaja XJOpUAHUX jOHA je
nokazana na ce y ,, Throughfall” nemosuumjn
cakyribeHoj 2022. roaumHE HA  OIJIEIHO]
noBpiMHN Ha KomaoHWKy KOHIIEHTpaluja Xjiopa
(Cl) xperana ox <0,50 mg/l no 1,35 mg/l. ¥V
Behunu y3opaka ,, Bulk“ nenosunuje xiaop (Cl) ce
HAJIA3MO KCIIOJ| JIUMHUTA JIETEKIIHje, a MAaKCHMaJTHA
KOHIIEHTpAIMja OBOT' €JIeMEeHTa je u3Hocmia 6,31
mg/l. Y ,, Stemflow* neno3unmju KOHLEHTpalHja
XJiopa ce Kperaja y NIMPOKAM TpaHWIaMa o]
10,00 mg/1 mo 91,33 mg/1.
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The analysis of the results presented in
Tables A9.1 and A9.2 showed that, based on the
average pH values, the deposition collected on the
observation plot on Kopaonik in 2022 typically
had acidic to moderately acidic environment. The
average pH of the "Throughfall" deposition was
5.35 with a minimum of 4.46 and a maximum of
5.98. The pH value of the "Bulk" deposition
ranged from 4.12 to 6.22 with an average value of
5.35. The average pH value of the "Stemflow"
deposition was 6.31, i.e. it ranged from 5.07 to
7.64.

Based on the presented results, it can be
concluded that the conductivity of the deposition
collected in 2022 on the sample plot on Kopaonik
ranged within very wide limits. The average
conductivity value of the "Throughfall" deposition
was 25 uS/cm, with a minimum of 7 uS/cm, and a
maximum of 49 puS/cm. The conductivity of the
"Bulk™ deposition ranged from 6 to 46 uS/cm with
an average value of 17 puS/cm. The "Stemflow"
deposition had a higher conductivity than the other
two deposition types with an average value of 137
pS/ecm, a minimum of 25 pS/cm, a maximum of
264 pS/cm and one extreme of 1466 pS/cm.

The research shows that in the
"Throughfall”  deposition collected on the
Kopaonik sample plot in 2022, the concentration
of ammonia nitrogen (NHs-N) ranged from 0.08
mg/l to 1.32 mg/l, nitrate nitrogen (NOs-N )
<1.00-1.39 mg/l, and total nitrogen (N) from 1.03
mg/l to 2.88 mg/l. The "Bulk" deposition
contained 0.80-2.30 mg/l ammonia nitrogen (NH,-
N), 0.44-2.15 mg/l nitrate nitrogen (NOs-N) and
1.57-5.07 mg/l of total nitrogen (N). The content
of ammonia nitrogen (NHs-N) in the "Stemflow"
deposition ranged from 3.54 to 13.46 mg/l, while
the concentration of nitrate nitrogen (NOs-N) was
<1.00-43.20 mg/l, and total nitrogen (N) 4.08-
61.24mg/l.

The analysis of the content of chloride ions
showed that in the "Throughfall” deposition
collected on the sample plot on Kopaonik in 2022,
the concentration of chlorine (Cl) ranged from
<0.50 mg/l to 1.35 mg/l. In most samples of
"Bulk™ deposition, chlorine (CI) was below the
detection limit, and the maximum concentration of
this element was 6.31 mg/l. In the "Stemflow"
deposition, the chlorine concentration ranged from
10.00 mg/I to 91.33 mg/I.



Ha ocHOBy pesynrata npuKa3aHux Yy
Tabenama caapikaj cyidaraor cymmopa (SOs-S) y
,, Throughfall* neno3unuju cakyrsbeHoj 2022,
TOJIMHE Ha OrJIeJIHOj MoBpHIMHE Ha KonaoHuky je
usnocuo 0,22-1,92 mg/l, y ,, Bulk®” nenosunuju
<0.50-1,84 mg/l u ,,Stemflow* nenozunuju 1,61-
102,74 mg/l.

Ha ornemnoj moBpmman Ha Komaonwky y

., Throughfall“  pemosuuju  KOHIIEHTpAaIHje
pactBopeHor opraHckor yribeHuka (DOC) cy ce
kpetasie ox MuHuMmanHux 6,20 mg/l  nmo

makcumanaux 26,68 mg/l, a ykymHOr opraHckor
yribenuka (TOC) on 7,05 mg/l no 28,96 mg/l.
Cazmpkaj pacTBOPEHOT OPraHCKOT — yrJbEHHKa
(DOC) y ,,Stemflow* nemo3uIyju ce Kperao y
rpanunama  107,12-174,11 mg/l, nok je
KOHIICHTpAIMja yKYITHOI OPraHCKOI YyIJbeHHKa
(TOC) uznocuna 126,46-211,38 mg/l.

Y y3opumma ,, Throughfall” nenosunuje
cakymbeHoj 2022. roauHEe Ha  OMJICAHO]
noBpuiiHE Ha KOMaoHWKYy MpoceyHa BPEIHOCT
ankanuTeTa je u3Hocwia 1125 peq/l u xperana ce
y rpanunama 758-1666 peq/l. Bpennoct
ankanureTa ,, Bulk® nemosunmje ce Kperaga of
<400 peq/l mo 488 peq/l ca mpocedHOM
BpenHomhy on 64 peq/l. Ilpoceuna BpemHOCT
ankanureTa ,, Stemflow nenosunuje je Ouna 694
ueq/l omHOCcHO Kperama ce y pacmony ox <400
peq/l mo 1339 peq/l.

Pesynratu ananuse cagpxaja 17 o0aBe3HUX
u omnionux enemenra (Al, Ca, Cd, Co, Cr, Cu,
Fe, Hg, K, Mg, Mn, Mo, Na, Ni, P, Pb u Zn) y
MIPUKYIIJLEHO] JIETIO3HIIN]€ Ha OTJIEAHO] TIOBPIIHMHN
Ha Konaonuky 2022. roguHe cy moka3aiu J1a HU Y
JEITHOM Y30pKYy JIECNO3WIMje HHUCY JCTEKTOBAHU
kaamujym (Cd), kobant (Co) u muki (Ni) o1HOCHO
OHU Cy C€ HaJa3WId KCHOJ JMMHUTA JETEKIIUje
uHCTpyMeHTa. CXOIHO TOME, OBH CJIEMEHTH Y
TaberaMa HUCY IPUKa3aHU.

Konnentpanmja xkammjyma (K) je vy
., Throughfall“ nenosutuju ouna ox 0,10 mg/l no
5,49 mg/l. MakcumanHa KOHIEHTpaIyja OBOT
enemeHra y ,, Bulk" nemosutuju je w3Hocuna 1,19
mg/l, nok ce y ,, Stemflow* neno3uiyju Kperana y
mmpokuM rpanuiama ox 1,07 mg/l no 72,31 mg/l.

Makcumannu cagpxaj kanuujyma (Ca) je y
., Throughfall“ neno3uruju usHocuo 4,56 mg/l.
., Bulk* nemosunmja je caapxana 0,46-3,12 mg/l
oBor einemeHnra. Konmenrpammja Ca ce 'y
., Stemflow “ nenoszunuju kperana ox 2,47 mg/l no
12,46 mg/l.

Marunesujym7 (Mg) ce y ,, Throughfall*
JeTno3ulMju KpeTao y rpanunama ox 0,34 mg/l no
1,72 mg/l. ,, Bulk* nemosunuja je campkana 0,41-
1,10 mg/l, a ,,Stemflow* nenosunmja 1,00-5,76
mg/l oBor enemeHTa.

According to the results shown in the tables,
the content of sulfate sulfur (SO.-S) in the
"Throughfall" deposition collected on the sample
plot on Kopaonik in 2022 amounted to 0.22-1.92
mg/l, in the "Bulk" deposition <0.50-1.84 mg/l and
the "Stemflow" deposition 1.61-102.74 mg/I.

Concentrations of dissolved organic carbon
(DOC) in the "Throughfall" deposition on the
sample plot on Kopaonik ranged from a minimum
of 6.20 mg/l to a maximum of 26.68 mg/l, and
total organic carbon (TOC) from 7.05 mg/l | to
28.96 mg/l. The content of dissolved organic
carbon (DOC) in the "Stemflow" deposition
ranged between 107.12 and 174.11 mg/Il, while the
concentration of total organic carbon (TOC) was
126.46-211.38 mg/l.

In the "Throughfall" deposition samples
collected on the sample plot on Kopaonik in 2022,
the average value of alkalinity was 1125 peg/l and
ranged from 758 to 1666 peqg/l. The alkalinity
value of the "Bulk™ deposition ranged from <400
peg/l to 488 peqg/l with an average value of 64
peg/l. The average alkalinity value of the
"Stemflow" deposition was 694 peq/I, i.e. it ranged
from <400 peg/l to 1339 peq/l.

The results of the analysis of the content of
17 mandatory and optional elements (Al, Ca, Cd,
Co, Cr, Cu, Fe, Hg, K, Mg, Mn, Mo, Na, Ni, P, Pb
and Zn) in the collected deposition on the sample
plot on Kopaonik in 2022 showed that cadmium
(Cd), cobalt (Co) and nickel (Ni) were not
detected in any of the deposition samples, i.e. they
were below the detection limit of the instrument.
Consequently, these elements are not shown in the
tables.

The concentration of potassium (K) in the
"Throughfall” deposition was from 0.10 mg/l to
5.49 mg/l. The maximum concentration of this
element in the "Bulk" deposition was 1.19 mg/l,
while in the "Stemflow" deposition, it ranged from
1.07 mg/l to 72.31 mg/I.

The maximum content of calcium (Ca) in
the "Throughfall”" deposition was 4.56 mg/l. The
"Bulk" deposition contained 0.46-3.12 mg/l of this
element. The concentration of Ca in the
"Stemflow" deposition ranged from 2.47 mg/l to
12.46 mgl/l.

Magnesium (Mg) ranged from 0.34 mg/l to
1.72 mg/l in the "Throughfall" deposition. The
"Bulk" deposition contained 0.41-1.10 mg/l, and
the "Stemflow" deposition 1.00-5.76 mg/l of this
element.
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Harpujym (Na) ce Hanma3zno WCIOZ JTUMHUTA

nerekimje  (<0,01 mg/l) 'y  y3opuuma
, Throughfall® w  ,,Bulk” npenozunmje. VY
., Stemflow “ JICTIO3UIIU] U MaKCHUMaJTHa

KOHIIEHTpAaIfja OBOT eJIeMeHTa je n3Hocmna 16,57
mg/l.

VY BehuHM y30paka caxkyIjbeHE OEeTO3UIIHje
amymuanjyMm (Al) ce Hamazno WCHOJ JHMHTA
nerekmmje  (<0,03 mg/l). Y, Throughfall
JeTIo3UINj 1 aTyMUHIjYM (Al) je JeTekToBaH camo
y jemHOM y30pKy, y koHmentpammju 0,30 mg/l.
MakcuManan — cajpxkaj OBOI'  €lIeMEHTa Y
., Stemflow* nenosunmju je uznocwo 0,17 mg/l.
Hwu y jeanom y3opky ,, Bulk* nenoszunuje Al Huje
JICTEKTOBAH.

Xpom (Cr) je mETeKTOBaH caMO y jeOHOM
y30pKY ,, Bulk* nemnosuiyje, y KOHICHTPALHUjH O]
23,20 ug/l.

Bakapa (Cu) je nmerekToBaH camMoO y JABa
y30pka ,, Stemflow ** neno3uiyje y KOHIICHTPAIIU]jU
on 12,56 pug/l u 51,35 pg/l.

’Kusa (HQ) uvuje nerexroBana (<10 pg/l) y
BehimHM  y3opaka Jemo3unyje.  MakcuManHa
KOHIIGHTpaIja OBOT ejeMmeHTa y ,, Throughfall
neno3unyju je m3Hocmna 36,20 ug/l, a 'y ,, Bulk*
nenozunuju 54,54 pg/l.

Pesynratu anamuse caapxkaja reoxha (Fe)
Cy TOKa3alil Jla c€ y JETCKTOBaHHM Y30pLuMa
KOHIIGHTpaIFja OBOI €JEMEHTa Kperana y
., Throughfall“ nenosunuju y rpanurama <0,01-
0,02 mg/l, ay,,Stemflow* nenoznnuju <0,01-0,11
mg/l. OBaj enemMeHT je AeTEKTOBaH CaMo y jeJHOM
Y30pKY ,, Bulk* nenosunuje, y KOHIEHTPAIHjH O
0,01 mg/l.

MakcuManHa  KOHIEHTpalyja MaHraHa
(Mn) y ,, Throughfall“ neno3unuju je W3HOCHIA
0,12 mg/l, ,,Bulk” nenosummjn 0,90 mg/l, a
., Stemflow * neno3unmju 0,43 mg/l.

Konnenrpammja momubnena (Mo) ce y
., Throughfall“ nenosutmju kperana ox <10 pg/l
no 17,58 ug/l, ay ,, Bulk* neno3unmju ox <10 pg/l
no 37,67 ng/l. OBaj eneMeHT je JETEKTOBaH CaMo
y jemHom y30pky ,, Stemflow* nmenosummje, y
KoHIeHTparuju ox 13,49 ug/l.

Pesynratu ananusze caapxkaja gocdopa (P)
Cy TOKa3ajlu Ja Ce y JCTEKTOBaHUM Y30pLUMa
KOHIIGHTpaIfja OBOI e€JeMeHTa Kperaia y
., Throughfall“ nenosunuju y rpanuiama <0,01-
0,11 mg/l, y ,, Bulk* nenosunuju <0,01-0,19, mg/I
ay ,,Stemflow* nenosunmju <0,01-44,43 mg/l.

Omnoro (Pb) HHje 1eTEKTOBAHO HU Y jEIHOM
y30pKy ,, Bulk® nenosuumje. VY ,, Throughfall“
JeTIO3UIIMje KOHIEHTpalKja OBOI elleMEeHTa Cce
KpeTayia oj ucnon JimmuTa aerekiuje (<10 pg/l)
no 168,76 ug/l, a y ,, Stemflow* nenozunuju on
<10 pg/l no 32,69 pg/l.
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Sodium (Na) was below the detection limit
(<0.01 mg/l) in the "Throughfall" and the "Bulk"
deposition samples. In the "Stemflow" deposition,
the maximum concentration of this element was
16.57 mg/l.

In most samples of the collected deposition,
aluminium (Al) was below the detection limit
(<0.03 mg/l). Aluminium (Al) was detected only
in one sample of the "Throughfall” deposition, at a
concentration of 0.30 mg/l. The maximum content
of this element in the "Stemflow" deposition was
0.17 mg/l. Al was not detected in any sample of
the "Bulk" deposition.

Chromium (Cr) was detected only in one
sample of the "Bulk" deposition, at a
concentration of 23.20 pg/l.

Copper (Cu) was detected only in two
samples of the "Stemflow" deposition at
concentrations of 12.56 pg/l and 51.35 pg/I.

Mercury (Hg) was not detected (<10 pg/l)
in most deposition samples. The maximum
concentration of this element in the "Throughfall”
deposition was 36.20 pg/l, and in the "Bulk"
deposition 54.54 ug/l.

The results of the analysis of iron content
(Fe) showed that the detected samples had a
concentration of this element in the range of
<0.01-0.02 mg/l in the "Throughfall" deposition,
and <0.01-0.11 mg/l in the "Stemflow" deposition.
This element was detected only in one sample of
the "Bulk" deposition at a concentration of 0.01
mg/l.

The maximum concentration of manganese
(Mn) in the "Throughfall" deposition was 0.12
mg/l, 0.90 mg/l in the "Bulk" deposition, and 0.43
mg/l in the "Stemflow" deposition.

Molybdenum ( Mo) concentration in the
"Throughfall" deposition ranged from <10 g/l to
17.58 pg/l, and in "Bulk" deposition from <10
po/l to 37.67 ug/l. This element was detected only
in one sample of the "Stemflow " deposition at a
concentration of 13.49 ug/l.

The results of the analysis of the content of
phosphorus (P) showed that the concentration of
this element in the detected samples of the
"Throughfall” deposition ranged from <0.01 to
0.11 mg/l, while the "Bulk™ deposition contained
<0.01-0.19mg/l and the "Stemflow" deposition
<0.01-44.43 mg/l.

Lead ( Pb) was not detected in any sample
of the "Bulk" deposition. In the "Throughfall”
deposition, the concentration of this element
ranged from below the detection limit (<10 pg/l)
to 168.76 pg/l, and in the "Stemflow" deposition
from <10 pg/l to 32.69 ug/l.



Ilmak (Zn) je HEeTeKTOBaHO caMoO y JBa
y30pKa ,, Stemflow“ neno3unuje y KOHIICHTPAIHjH
0149,38 ug /1mu211,99 pg /L.

Ananmuza  pesynTara  OpUKazaHUX Y
tabemama A9.3 wm A9.4 je mokazana xga je
JIeTIo3uIHja cakyrybeHa 2022. ronuHe Ha OTJIe/HO)
NOBpUIMHK Ha L[pHOM BpXy Ha OCHOBY NPOCEYHUX
pH BpemHOoCcTH WMama KapaKTepHCTHKE KHCele
CpenuHe. IIpoceuna pH ,, Throughfall
Jerno3unmje je uzHocuna 5,34 ca MUHUMYMOM O]
3,85 u makcumymom on 7,09. Bpemnoct pH
., Bulk* nenosumnuje ce kperana y rpanunama 4,13-
6,34 ca mnpoceuHoMm BpenHomhy ox 5,33
[Ipoceuna pH Bpennocrt ,,Stemflow nenosunuje
je ouna 5,43 omHOCHO KpeTalia ce y PacroHy Of
4,47 no 6,99.

Ha ocHoBy mpukazaHux pe3ynraTa MOXKe ce
3aKJbYYUTH Ja C€ KOHIYKTHBHUTET JEIO3UIHje
cakyrubeHe 2022. ToAMHE Ha OTJIEHO] IOBPIIHHA
Ha LlpHoM BpXy KpeTao y BpJIO IIMPOKUM
rpanunama. [Ipocedna BpeqHOCT KOHOYKTUBUTETA
,, Throughfall “ nenosunmje je Omma 50 pS/cm,
MHUHHMYM je U3HOCcHO 22 puS/cm, a MmakcumyM 142
uS/cm. Kowapykrusuter ,, Bulk“ nenosunmje ce
KpeTao y rpanunama 13-312 uS/cm ca mpoceuHom

Bpeanomthy ox 51 pS/em. , Stemflow
JEeTmo3ulja je WMala KOHAYKTHBHTET ca
npoceuHoM  BpeaHomhy om 148  uS/cm,

MUHHUMYMOM 0] 36 uS/cm 1 MakcuMyMoMm oj 543
puS/cm.

UctpaxuBawa Ccy 1nokazajia ce Yy
., Throughfall“  nenosunuju cakymbeHoj 2022.
TOIMHE Ha OTrJIeJJHO] MOBpIIMHKU Ha LlpHOM BpXY
KOHIIeHTpalja amonujauyHor asora (NHs-N)
kperana ox 1,90 mg/l no 10,90 mg/l, aurparHOT
azora (NO3z-N) y rpanunnama <1,00-6,12 mg/l, a
ykymnHor a3zota (N) ox 3,13 mg/l no 19,51 mg/l.
,, Bulk* nemosunuja je cagpykama 1,77-19,13 mg/l
amonujaunor asora (NHs-N), 1,48-19,03 mg/l
autparnor azora (NOs-N) u 3,96-43,73 mg/l
ykymHor azora (N). Caapkaj aMoHWjaduHOT a30Ta
(NH4-N) y ,,Stemflow* nenosunuju ce Kperao y
rpanunama  <0,05-21,45 mg/l, mox  je
KoHIeHTparmja HurpatHor azora  (NO3z-N)
n3Hocuna <1.00 mg/l, a ykynsor azora (N) <1,00-
24,58 mg/l.

AHanu3za caap)kaja XJIOPUIHHX jOHA je
nmokasana na ce y ,, Throughfall” nenozunuju
cakymsbeHoj 2022. roauHe Ha  OMIIECAHO]
noBpiuMHE Ha LIpHOM BpXy KOHIIEHTpaInja XJiopa
(Cl) kperama ox 3,84 mg/l mo 12,15 mg/l. ¥
BehuHu y3opaka ,, Bulk* nenosunuje xmop (Cl) ce
Haazuo ucnox mumuta nerekiyje (<0,50 mg/l), a
MakCHMaJlHa KOHIIEHTpaIlja OBOI' €JIEMEHTa je
u3nocwna 0,74 mg/l. Takohe, y Behunu y3opaka
., Stemflow “ nenosunyje XJI0p HUjE€ AETEKTOBaH, a
MaKCHMaJlHa KOHIIeHTpaluja je ouna 1,88 mg/l.

Zinc (Zn) was detected only in two samples
of the "Stemflow" deposition at a concentration of
49.38 pg/l and 211.99 pgl/l.

The analysis of the results presented in
Tables A9.3 and A9.4 showed that based on the
average pH values, the deposition collected on the
observation plot on Crni Vrh in 2022 had the
characteristics of an acidic to moderately acidic
environment. The average pH value of the
"Throughfall" deposition was 5.34 with a
minimum of 3.85 and a maximum of 7.09. The pH
value of the "Bulk" deposition ranged from 4.13 to
6.34 with an average value of 5.33. The average
pH value of the "Stemflow" deposition was 5.43,
i.e. it ranged from 4.47 to 6.99.

Based on the presented results, it can be
concluded that the conductivity of the deposition
collected on the sample plot on Crni Vrh in 2022
ranged within very wide limits. The average
conductivity of the "Throughfall” deposition was
50 uS/cm, with a minimum of 22 uS/cm, and a
maximum of 142 puS/cm. The conductivity of the
"Bulk" deposition ranged from 13 to 312 pS/cm
with an average value of 51 uS/cm. The
"Stemflow" deposition had average conductivity of
148 pS/cm, a minimum of 36 pS/cm and a
maximum of 543 uS/cm.

The investigations showed that in the " The
research shows that the "Throughfall” deposition
collected on the sample plot on Crni Vrh in 2022
had a concentration of ammonia nitrogen (NHs-N)
ranging from 1.90 mg/l to 10.90 mg/l, nitrate
nitrogen (NOs-N) from <1.00 to 6.12 mg/l, and
total nitrogen (N) from 3.13 mg/l to 19.51 mg/I.
The "Bulk" deposition contained 1.77-19.13 mg/I
of ammonia nitrogen (NH4-N), 1.48-19.03 mg/I of
nitrate nitrogen (NOs-N) and 3.96-43.73 mg/l of
total nitrogen (N). The content of ammonia
nitrogen (NH4-N) in the "Stemflow" deposition
ranged from <0.05 to 21.45 mg/l, while the
concentration of nitrate nitrogen (NOs-N) was
<1.00 mg/l, and the total nitrogen (N) <1.00-24.58
mg/l.

The analysis of the content of chloride ions
showed that the “Throughfall* deposition
collected on the sample plot on Crni Vrh in 2022
had a concentration of chlorine (CI) ranging from
3.84 mg/l to 12.15 mg/l. In the majority of the
"Bulk™ deposition samples, chlorine (Cl) was
below the detection limit (<0.50 mg/l), and the
maximum concentration of this element was 0.74
mg/l. In most of the "Stemflow" deposition
samples, chlorine was not detected, and the
maximum concentration was 1.88 mg/I.

269



Ha ocHOBy pesynrara mpuKa3aHuX Yy
Tabenama canpkaj cyiadaraor cymmopa (SOs-S) y
., Throughfall“ neno3unmju cakyrmsbeHoj 2022.
TOJIMHE Ha OTJIIHOj MOBpIIKMHU Ha LIpHOM BpXY je
n3Hocuo 4,12-11,99 mg/l, y ,, Bulk” nenosummju
<0.50-12,76 mg/l u ,, Stemflow * nenozunmju 8,06-
91,08 mg/I.

Ha ornennoj noBpmumau Ha LlpHOM BpXy y
, Throughfall“  nemo3unwju  KOHIIEHTpaIwuje
pactBopeHor opranckor yribeHuka (DOC) cy ce
kpetasie ox 4,77 mg/l mo 27,05 mg/l, a ykymHor
opraackor yribeauka (TOC) om 5,71 mg/l mo
36,87 mg/l. Canpkaj pacTBOPEHOT OpPraHCKOT
yribenuka (DOC) y ,,Stemflow” nenozunuju ce
Kperao y rpamumama 9,52-90,25 mg/l, mox je
KOHIICHTpAIMja YKYITHOT OPraHCKOT YTJbEHUKA
(TOC) uznocmita 9,29-95,12 mg/l.

Y y3opumma ,, Throughfall“ nemnosuiuje
cakymubenoj 2022. romuwHe HA  OTJIENHO]
noBpuIMHU Ha LIpHOM BpXy MpocedHa BPEIHOCT
ankanuteTa je u3Hocuia 2137 peq/l u kperana ce
y rpanunama 1330-4767 peq/l. Bpennoct
ankanuteTa ,, Bulk® neno3uinuje ce kperama of
587 pueq/l nmo 5662 pupeq/l ca mnpoceyHOM
Bpennomhy ox 1178 peq/l. Ilpoceuna BpemHoCT
ankanuteta ,, Stemflow ** nenozunuje je 6uma 1041
ueq/l ogHOCHO KpeTaina ce y pactony oz 364 ueq/l
1o 1229 peq/l.

Pesynraru ananmze cagpxkaja 17 obaBe3Hmnx
n ommmonux ememenra (Al, Ca, Cd, Co, Cr, Cu,
Fe, Hg, K, Mg, Mn, Mo, Na, Ni, P, Pb u Zn) y
MIPUKYTIJbEHO] JIETIO3UIIN]j€ Ha OTJIEAHO] TIOBPIIMHA
Ha llpaom Bpxy 2022. ronuHe Cy NmoKa3ajiu 1a HU
y jJEeTHOM Y30pKY JICTIO3UIMje HHUCY JETEKTOBaHU
kaamujym (Cd) u kobant (CO) 0JHOCHO OHHU CY Ce
HAJIA3WJIM UCTIOJ JIMMHUTA JICTEKIU]¢ HHCTPYMEHTA.
CXomHO TOME, OBH €JIEMEHTH y Tabelama HHCY
MPUKa3aHu.

Konnenrpamja xammjyma (K) ce vy
., Throughfall“ neno3unuju Kperajga y rpaHuiiama
on 0,40 mg/l no 21,13 mg/l. Canpxaj oBor
eneMeHTa y ,, Bulk* nenosunmju je m3nocuo 0,19-
6,43 mg/l, nok ce y , Stemflow” nenozunuju
kpetao y rpanuniama oxa 0,91 mg/l no 50,40 mg/1.

Campxaj  xamujyma (Ca) je vy
,, Throughfall“ nemosunmju wusHOCcHO 2,39-9,84
mo/l. ,, Bulk* nemosunuja je cagpxkama 1,69-7,59
mg/l osor enemenra. Kouuenrpaimuja Ca ce y
., Stemflow  neno3nuyju Kperaia y rpaHuLIama oj
2,35 mg/l 10 28,29 mg/1.

, Throughfall“ nenosunyja je cazapxaia
0,77-2,00 mg/l wmarnesujyma (Mg), ,, Bulk“
nenosunmja  0,54-1,62 mg/l, a , Stemflow*”
nenosuimja 0,86-6,22 mg/l.
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According to the results shown in the tables,
the content of sulfate sulfur (SO.-S) in the
"Throughfall" deposition collected on the sample
plot on Crni Vrh in 2022 was 4.12-11.99 mg/I, in
the "Bulk™ deposition <0.50 -12.76 mg/l and the
"Stemflow" deposition 8.06-91.08 mg/I.

Concentrations of dissolved organic carbon
(DOC) in the "Throughfall” deposition collected
on the sample plot on Crni Vrh ranged from 4.77
mg/l to 27.05 mg/l, and total organic carbon
(TOC) from 5.71 mg/l up to 36.87 mg/l. The
content of dissolved organic carbon (DOC) in the
"Stemflow" deposition ranged between 9.52 and
90.25 mg/l, while the concentration of total
organic carbon (TOC) was 9.29-95.12 mg/I.

In the "Throughfall" deposition samples
collected on the sample plot on Crni Vrh in 2022,
the average value of alkalinity was 2137 peg/l and
ranged from 1330 to 4767 peg/l. The alkalinity
value of the "Bulk" deposition ranged from 587
peq/l to 5662 peq/l with an average value of 1178
peg/l. The average value of alkalinity of the
"Stemflow" deposition was 1041 peg/l, i.e. it
ranged from 364 peg/l to 1229 peq/l.

According to the results of the analysis of
the content of 17 mandatory and optional elements
(Al, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Mg, Mn, Mo,
Na, Ni, P, Pb and Zn) in the collected deposition
on the sample plot on Crni Vrh in 2022, cadmium
(Cd) and cobalt (Co) were not detected in any of
the deposition samples, i.e. they were below the
detection limit of the instrument. Consequently,
these elements are not shown in the tables.

The concentration of potassium (K) in the
"Throughfall" deposition ranged from 0.40 mg/l to
21.13 mg/l. The content of this element in the
"Bulk™ deposition was 0.19-6.43 mg/I, while in the
"Stemflow" deposition, it ranged from 0.91 mg/l to
50.40 mg/I.

The content of calcium (Ca) in the
"Throughfall” deposition was 2.39-9.84 mg/Il. The
"Bulk" deposition contained 1.69-7.59 mg/l of this
element. The concentration of Ca in the
"Stemflow" deposition ranged from 2.35 mg/l to
28.29 mg/l.

The "Throughfall” deposition contained
0.77-2.00 mg/l of magnesium (Mg), the "Bulk"
deposition 0.54-1.62 mg/l, and the "Stemflow"
deposition 0.86-6.22 mg/l 1.



Hatpujym (Na) Huje meTekToBaH HH ¥y
jemHOM Y30pKYy ,, Throughfall “ nemozummje (<0,01
mg/l). OBaj eneMeHT ce Hajga3uo W3HAJ JUMHUTA
JICTEKIUje 'y caMo jeIHOM Y30pKy ,, Bulk*
nenosunuje, y KonmeHntpanuju 0,36 mg/l, xao u
mBa  y3opka ,,Stemflow”  ngenosumuje y
koHueHTpanuju 3,17 mg/l u 4,54 mg/l.

Anymuaujym (Al) HHje HeTeKTOBaH HH Y
jemHoM Y30pKYy ,, Bulk* menoszmmmje (<0,03 mg/l).
MakcumanHa KOHIIGHTpaluja OBOT €JIeMEHTa y
., Throughfall”* nenosunuju je wsHocuna 0,12
mg/l, a ,, Stemflow ** nenozutuju 0,14 mg/1.

Xpom (Cr) HHje OEeTeKTOBaH HH Y jeIHOM
y30pKy ,, Throughfall wu ,,Stemflow* neno3uruje
(<10 pg/l). OBaj ememeHT ce Hala3uo H3HAT
JTUMHTA JIETEeKIHje Y caMO jeTHOM Y30pKYy ,, Bulk*
Jeno3unuje, y kourenrpamuju 10,38 pug/l.

., Throughfall“ nemosunja je caapikana
bakap (Cu) y xonmeHTpanujama ox <10 pg/l mo
29,67 ug/l. OBaj eleMeHT je JETEKTOBaH Yy
y3opiuma ,, Bulk* JICTIO3UIIH] S y
koHneHTparmjama <10 pg/1-20,37 pg/l. Campxaj
bakapa (Cu) je y , Stemflow” nenozunuju
usHocuo <10 pg/1-86,20 pg/l.

Kusa (Hg) je nerextoBana y camo 1
y30paKy ., Stemflow JIETIO3HIIN] e y
KoHIeHTparuju ox 41,47 ug/l.

Pesynratu anamuse caapkaja reoxha (Fe)
Cy MOKa3aJu Ja je y JCTeKTOBAHUM Yy30pIuMa
KOHIICHTpallija  OBOI'  eJeMeHTa Owna vy
,, Throughfall” nenosunmju 0,13 mg/l, ,, Bulk*”
nenozunuju 0,09 mg/l, a ,, Stemflow nemo3unuju
0,03 mg/l.

MakcumanHa  KOHIGHTpalMja  MaHraHa
(Mn) vy ,, Throughfall“ neno3unmju je W3HOCHIIA
0,20 mg/l, ,,Bulk” nenosuumuju 0,09 mg/l, a
., Stemflow* nenosunuju 1,66 mg/l.

Monubaen (MO) HHje AETEKTOBaH HHU Y
jemHoM y30pKy ,, Throughfall” nemosunmje (<10
ug/l). OBaj eleMEHT Cce Hala3uo W3HAJ JIMMHUTA
JIEeTEeKIHje y caMo jeHOM Yy30pKy ,, Stemflow
Jleno3unyje, y KoHneHrpanuju 12,76 ng/l, kao u
IBa y30pka ,, Bulk“ menosunmje y KOHIEHTpaIHju
10,58 pg/l u 10,69 pgl/l.

Huxn (Ni) HHje AeTeKTOBaH HH y jeTHOM
y30pKy ,,Bulk® nenoszummje (<10 pg/l). Osaj
EIIEMEHT Ce HaJa3uo M3HAJ JIMMHTA JCTeKIHje y
camo jeIHOM Y30pKY ,, Throughfall “ neno3unmje,
y KoHuentpauuju 29,06 ng/l, kao u gBa y3opka
,Stemflow” nenosunyje y KOHUEHTpanuju 7,23
ug/l u 16,34 pg/l.

., Throughfall JIETIO3UIIH]ja je
caapxkana <0,01-0,81 mg/l ykymuor ¢ocdopa
(P). Canmpxaj oBor enemenra y ,, Bulk®
neno3unuju ce kperao ox <0,01 mg/l no 0,07
mg/l, a 'y ,,Stemflow* nenozunmju <0,01-1,46
mg/l.

Sodium (Na) was not detected in any of the
"Throughfall" deposition samples (<0.01 mg/l).
This element was above the detection limit in only
one sample of the "Bulk" deposition, at a
concentration of 0.36 mg/I, as well as two samples
of the "Stemflow" deposition at a concentration of
3.17 mg/l and 4.54 mg/l.

Aluminium (Al) was not detected in any of
the samples of the "Bulk" deposition (<0.03 mg/l).
The maximum concentration of this element in the
"Throughfall” deposition was 0.12 mg/l, and in
the "Stemflow" deposition 0.14 mg/I.

Chromium (Cr) was not detected in any of
the "Throughfall* and "Stemflow" deposition
samples (<10 pg/l). This element was above the
detection limit in only one "Bulk" deposition
sample, at a concentration of 10.38 pg/l.

The "Throughfall" deposition contained
copper (Cu) in concentrations from <10 ug/l to
29.67 pg/l. This element was detected in the
"Bulk" deposition samples at concentrations from
<10 pg/l to 20.37 pg/l. The content of copper (Cu)
in the "Stemflow" deposition was <10 pg/I-86.20
pa/l.

Mercury (Hg) was detected in only one
sample of the "Stemflow" deposition at a
concentration of 41.47 pgl/l.

The results of the iron content (Fe) analysis
showed that the detected samples had a
concentration of this element of 0.13 mg/l in the
"Throughfall” deposition, 0.09 mg/l in the "Bulk"
deposition and 0.03 mg/l in the "Stemflow"
deposition.

The maximum concentration of manganese
(Mn) in the "Throughfall" deposition was 0.20
mg/l, 0.09 mg/l in the "Bulk" deposition, and 1.66
mg/l in the "Stemflow" deposition.

Molybdenum (Mo) was not detected in any
of the "Throughfall" deposition samples (<10
pa/l). This element was above the detection limit
in only one sample of the "Stemflow" deposition,
at a concentration of 12.76 pg/l, as well as two
samples of the "Bulk" deposition at a
concentration of 10.58 pg/l and 10.69 pg/l.

Nickel (Ni) was not detected in any of the
"Bulk™ deposition samples (<10 pg/l). This
element was above the detection limit in only one
sample of the "Throughfall" deposition, at a
concentration of 29.06 pg/l, as well as two
samples of the "Stemflow" deposition at a
concentration of 7.23 pg/l and 16.34 ugl/l.

The "Throughfall" deposition contained
<0.01-0.81 mg/l of total phosphorus (P). The
content of this element in the "Bulk™ deposition
ranged from <0.01 mg/l to 0.07 mg/l, and in
"Stemflow" deposition from <0.01 to 1.46 mg/I.
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Makcumannaa koHIeHTpamuja omosa (Pb) y
., Throughfall“ nenosutju je wu3HOCHWIA 86,72
ug/l, y ,,Bulk” nenosummju 119,15 ug/l, a y
., Stemflow * nenozunmju 69,43 pg/l.

Hunk (Zn) je neTeKToBaH y jeIHOM y30pPKY
., Throughfall“ nemosuiiuje, y KOHIICHTpAIHjH
23,94 ug/l, xao u jeaHoMm Yy30pKy ,, Bulk*
nenosunyje, y konnerrparmju 12,34 pg/l ,, Bulk*
nenosunuju. Y ,,Stemflow’ nenmosmnmju 0Baj
CIEMEHT je [eTEeKTOBaH Yy [JBa Yy30pKa Yy
KOHIeHTparuju ox 56,36 ug/l u 59,11 pg/l.

AnHanmsza  pesynrata  NpHKa3aHUX Yy
tabenama A9.5 m A9.6 je mokazama mga je
JeTo3ulnja cakymybena 2022. roquHe Ha OTJIeHO]
HOBpIIMHM Ha MOKpO] TOpM Ha OCHOBY
npocedHnx pH BpeqHOCTH MMalia KapaKTepUCTHKE
KHcene 70 yMepeHo Kucene cpeaumHe. [Ipocedna
pH ,, Throughfall“ nemo3unmje je mzHocuna 5,42
ca mMuHUMyMOM ona 4,34 u MakcumymoMm 6,73.
Bpeanoct pH ,, Bulk* nenosuiyje ce kperana y
rpanunama 4,32-6,53 ca mpocedyHOM BpegHoIhy
on 5,53. Ilpoceuna pH Bpemnoct ,, Stemflow*
nerno3unmje je omna 5,60 0JHOCHO KpeTana ce y
pacniony ox 4,71 no 6,32.

Ha ocHOBY npuka3aHux pesyiraTa MOXe ce
3aKJBYYHTH Ja C€ KOHIYKTHBUTET JCTO3UINje
cakyrnibere 2022. roguHe Ha OTJIEHO] MOBPIINHU
Ha MOKpOj TOpU KpeTao y IUPOKUM TpaHUIaMa.
[Tpoceuna BPEIHOCT KOHIYKTHBUTETA
., Throughfall“ nenosunuje je Owma 27 pS/cm,
MUHHMYM je uzHocuo 12 puS/cm, a makcumym 49
uS/cm. Kowpykrusurer ,, Bulk“ nenmosunmje ce
Kperao y rpanunama 9-41 puS/cm ca mpoceuyHoM
Bpeanomhy ox 20 uS/cm. |, Stemflow
JETO3WIMja je WMala KOHAYKTUBHUTET ca
npoceyHoM  Bpeanomhy ox 103 pS/cm,
MUHEMYMOM 071 44 nS/cm u MakcumymoMm ox 153
pS/em.

HcrpaxuBama cy TOKaszama ce Yy
., Throughfall“ nenosunmju cakyrmsbeHoj 2022.
TOJIMHE Ha OTJIEJHO] MOBPIIMHU Ha MOKpOj Topu
KOHIIeHTpalja amoHujauHor aszora (NHa-N)
kperana ox 0,33 mg/l no 20,09 mg/l, aurparHOT
azota (NO3-N) y rpanunama <1.00-1,61 mg/l, a
ykynHor azora (N) ox <1.00 mg/l no 4,42 mg/l.
., Bulk* nenmosunmja je cappxkana 1,03-3,38 mg/l
amonujauHor aszora (NH4-N), 0,96-2,83 mg/l
murparHor asora (NOs-N) u 2,38-7,37 mg/l
ykynHor azora (N). Caapkaj aMmoHHjauHOT a30Ta
(NHs-N) y ,, Stemflow nemosuruju ce Kperao y
rpaHuIamMa 6,80-15,17 mg/1, JIOK  je
KOHLeHTpanja  HutpatHor  asora  (NOs-N)
n3zHocuna 0,65-9,06 mg/l, a ykynnor azora (N)
8,91-28,95 mg/l.
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The maximum concentration of lead (Pb) in
the "Throughfall” deposition was 86.72 ug/l, in
the "Bulk" deposition 119.15 pg/l, and in the
"Stemflow" deposition 69.43 pg/l.

Zinc (Zn) was detected in one sample of the
"Throughfall" deposition, at a concentration of
23.94 pgl/l, as well as one sample of the "Bulk"
deposition, at a concentration of 12.34 ug/l. In the
"Stemflow" deposition, this element was detected
in two samples at a concentration of 56.36 g/l
and 59.11 pg/l.

The analysis of the results presented in
Tables A9.5 and A9.6 showed that compared to
the average pH values, the deposition collected on
the observation plot on Mokra Gora in 2022 had
the characteristics of an acidic to moderately
acidic environment. The average pH of the
"Throughfall" deposition was 5.42 with a
minimum of 4.34 and a maximum of 6.73. The pH
value of the "Bulk" deposition ranged from 4.32 to
6.53 with an average value of 5.53. The average
pH value of the "Stemflow" deposition was 5.60,
i.e. it ranged from 4.71 to 6.32.

Based on the presented results, it can be
concluded that the conductivity of the deposition
collected on the sample plot on Mokra Gora in
2022 ranged within wide limits. The average
conductivity value of the "Throughfall" deposition
was 27 pS/cm, with a minimum of 12 pS/cm and
a maximum of 49 puS/cm. The conductivity of the
"Bulk™ deposition ranged from 9 to 41 uS/cm with
an average value of 20 uS/cm. The "Stemflow"
deposition had a conductivity with an average
value of 103 pS/cm, a minimum of 44 uS/cm and
a maximum of 153 puS/cm.

The research showed that in the
"Throughfall” deposition collected on the sample
plot on Mokra Gora in 2022 had the concentration
of ammonia nitrogen (NH4-N) ranging from 0.33
mg/I to 20.09 mg/l, nitrate nitrogen (NOs-N) from
<1.00 tol.61 mg/l, and total nitrogen (N) from
<1.00 mg/l to 4.42 mg/l. The "Bulk™ deposition
contained 1.03-3.38 mg/l ammonia nitrogen (NHa-
N), 0.96-2.83 mg/l nitrate nitrogen (NOs-N) and
2.38-7.37 mg/l of total nitrogen (N). The content
of ammonia nitrogen (NHs-N) in the "Stemflow"
deposition ranged from 6.80 to 15.17 mg/l, while
the concentration of nitrate nitrogen (NOs-N) was
0.65 to 9.06 mg/l, and total nitrogen (N) 8.91-
28.95 mg/I.



AHanmuza caapkaja XJIOPHUAHMX JOHA je
mokazayia nma ce y ,, Throughfall” nenozummju
cakymbeHoj 2022. roauHe Ha  OMJICAHO]
HNOBpUIMHK Ha MOKpOj TopH KOHIICHTpanuja
xyopa (Cl) xperana ox <0,50 mg/l mo 2,86 mg/l. ¥
., Bulk* nemosummju xmiop (Cl) ce Hana3mo ucmon
mumuta nerekiyje. Y |, Stemflow’ nenosunuju
KOHIICHTpAIlMja OBOT €JEeMEHTa ce KpeTrala Of
10,32 mg/1 mo 48,59 mg/1.

Ha ocHoBy pesynrata mnpukasaHux Yy
tabenama cazapxkaj cyiadarsor cymmopa (SOs-S) y
., Throughfall“  nenosunuju cakymseHoj 2022.
rOIMHE Ha OTJICTHO] MOBPIIMHE HAa MOKpOj ropu
je wmsHocwo <0.50-2,36 mg/l, y ,Bulk”
menosumuju  0,96-2,83 mg/l wu ,, Stemflow*
nenozunuju 1,64 mg/l (jeman y3opak).

Ha ornennoj moBpmman Ha MOKpOj TOpu y
,, Throughfall “ JETIO3UIINj U KOHIICHTpAIHje
pactBopeHor opraHckor yriseHuka (DOC) cy ce
kpetane ox 7,53 mg/l no 20,88 mg/l, a ykymHor
opranckor yribenuka (TOC) ox 8,55 mg/l nmo
22,55 mg/l. Caapxaj pacTBOPEHOT OPraHCKOT
yribenuka (DOC) y ,,Stemflow” nenozunuju ce
kpetao y rpanunama 138,31-395,68 mg/l, nok je
KOHIICHTpAIMja YKYITHOT OpPraHCKOT YIJbCHHKA
(TOC) uznocuna 140,49-396,16 mg/l.

Y y3opuuma ,, Throughfall” nenosunuje
cakyrmbeHoj 2022. roauHEe Ha  OMJICAHO]
MOBPIIMHY HAa MOKpPO]j TOpU MpOCeYHa BPEIHOCT
ankanureTa je usHocwiaa 1318 peq/l u kperana ce
y rpanunama 300-1873 peq/l. Bpennoct
ankanureTa ,, Bulk® nemo3unmje ce Kperaiga of
<400 peq/l mo 217 peq/l ca mnpocedHoM
BpenHomthy on 29 peq/l. Bpemnoct ankamurera
,, Stemflow “ nenozunuje je 6mna <400 peq/l.

Pesynraru ananmmse canpkaja 17 o6aBe3HUX
u omnionux enemenra (Al, Ca, Cd, Co, Cr, Cu,
Fe, Hg, K, Mg, Mn, Mo, Na, Ni, P, Pb u Zn) y
MIPUKYIIJEEHO] JIETIO3HIIN]€ Ha OTJIEAHO] TIOBPIIHHN
Ha Mokpoj ropu 2022. rouHe Cy MoKa3ajiu Jia HU
y jJETHOM Y30pKY JETIO3UIIMje HHCY JeTEKTOBaHU
anymuanjym (Al), kaamujym (Cd) u xobanr (Co)
OJTHOCHO OHHM Cy C€ HAJA3WIM HUCIOJA JIUMHTA
JneTeknyje uHCTpyMeHTa. CXOIHO TOME, OBHU
eIIEMEHTH Yy Tabenama HUCY TIPHKa3aHHu.

Konuentpammja xammjyma (K) ce vy
., Throughfall“ nenosunmju kperana ox 0,17 mg/l
1o 1,50 mg/l. Caapxaj oBor enementa y ,, Bulk*
nemosuiju  je  wsHocmo  0,22-0,83  mg/l.
., Stemflow” nenosunmja je cagpxkana 2,77-10,20
mg/1 kamujyma (K).

Cagpxaj  xamumjyma  (Ca) je vy
., Throughfall“  neno3urju  u3Hocuo 1,03-5,65
mg/l. ,, Bulk* nemosunmja je cagpxana 0,82-6,06
mg/l oBor enementa. KoHieHTpaiyja kaiiyjyma
(Ca) ce y , Stemflow” nenosuumju Kperajna y
rpanuiama oxa 5,02 mg/l no 17,99 mg/1.

The analysis of the content of chloride ions
showed that in "Throughfall" deposition collected
on the sample plot on Mokra Gora in 2022 had the
concentration of chlorine (CI) ranging from <0.50
mg/l to 2.86 mg/l. In the "Bulk" deposition,
chlorine (CI) was below the detection limit. In the
"Stemflow" deposition, the concentration of this
element ranged from 10.32 mg/l to 48.59 mg/I.

Based on the results shown in the tables, the
content of sulfate sulfur (SO4S) in the
"Throughfall” deposition collected on the sample
plot on Mokra Gora in 2022 was <0.50-2.36 mg/I,
in the "Bulk" deposition 0.96 -2.83 mg/l and
"Stemflow" deposition 1.64 mg/l (one sample).

The concentration of dissolved organic
carbon (DOC) in the "Throughfall”" deposition on
the sample plot on Mokra Gora ranged from 7.53
mg/l to 20.88 mg/l, and the concentration of total
organic carbon (TOC) from 8.55 mg/l up to 22.55
mg/l. The content of dissolved organic carbon
(DOC) in the "Stemflow" deposition ranged
between 138.31 to 395.68 mg/l, while the
concentration of total organic carbon (TOC) was
140.49-396.16 mg/I.

In the "Throughfall* deposition samples
collected on the sample plot on Mokra Gora in
2022, the average value of alkalinity was 1318
peg/l and ranged from 300 to 1873 peg/l. The
alkalinity value of the "Bulk" deposition ranged
from <400 peqg/l to 217 peg/l with an average
value of 29 peg/l. Alkalinity of the "Stemflow"
deposition was <400 peq/I.

The results of the analysis of the content of
17 mandatory and optional elements (Al, Ca, Cd,
Co, Cr, Cu, Fe, Hg, K, Mg, Mn, Mo, Na, Ni, P, Pb
and Zn) in the collected deposition on the sample
plot on Mokroj Gora in 2022 showed that
aluminium (Al), cadmium (Cd) and cobalt (Co)
were detected in none of the deposition samples,
i.e. they were below the detection limit of the
instrument. Consequently, these elements are not
shown in the tables.

The concentration of potassium (K) in the
"Throughfall” deposition ranged from 0.17 mg/l to
1.50 mg/l. The content of this element in the
"Bulk™ deposition was 0.22-0.83 mg/l. The
"Stemflow" deposition contained 2.77-10.20 mg/I
of potassium (K).

The content of calcium (Ca) in the
"Throughfall” deposition was 1.03-5.65 mg/l. The
"Bulk" deposition contained 0.82-6.06 mg/l of this
element. The concentration of calcium (Ca) in the
"Stemflow" deposition ranged from 5.02 mg/l to
17.99 mg/l.
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Marnesujym (Mg) je IETeKTOBaH y CBUM
y3oprumMa aerosunuje. ,, Throughfall “ nemo3uyja
je caapxkama 0,59-2,05 mg/l oBor enemMeHTa,
., Bulk* nenoszunuja 0,45-1,75 mg/l, a ,, Stemflow
nenosuimja 1,70-6,11 mg/l.

Hatpujym (Na) je nerektoBaH y jeTHOM
y30pKy ,, Throughfall” nenosunyje, y KOHIICH-
tpatmju ox 8,41 mg/l. ,, Stemflow* nemozuinja je
caapxkama <0,01-0,96 mg/l marpmjyma. Hu y
jemHoM y30pKYy ,, Bulk® nemosuniyje oBaj eIeMEHT
Hyuje nerekrosad (<0,01 mg/l).

Maxkcumanna koHneHTpanmja xpoma (Cr) y
., Throughfall“ nenosutmju je wusHocwina 25,11
ug/l. OBaj eneMeHT je JAETEeKTOBaH y jeIHOM
Y30pKy ,,Bulk® pemosummje, y KOHIEHTpAIjH
17,16 pg/l u jegHoMm y30pky ,,Stemflow*
nenosuimje y Kounenrpanuju 17,10 pg/l.

Bakap (Cu) je merekTtoBaH caMoO y jeTHOM
Y30pKY ., Stemflow JIETIO3HIIN] e, y
koHueHTpanuju 11,61 pg/l.

’Kusa (HQ) je nerekroBaHa y MameM Opojy
y30paka JIETIO3HIIH] €. MaxkcumainHa
KOHIIEHTpaIja OBOT ejemeHra y ,, Throughfall
nemnosunuju  je wusHocwiaa 89,82 ug/l, ,, Bulk“
nenosunuju 35,55 pg/l, mox y |, Stemflow*
neno3unyju Huje nerektosana (<10,00 pg/l).

Pesynratu anamuse caapxkaja reoxha (Fe)
Cy TOKa3aid Ja je y IO jeAHOM JEeTEKTOBAHOM
Y30pKYy KOHIICHTpallkja OBOT €lIEMEHTa U3HOCHIIA
y ,, Throughfall” nenozuimju maxcumanuo 0,03
mg/l, y ,Bulk” npenozumumju 0,02 mg/l u
., Stemflow “ nenozunmju 0,06 mg/1.

MakcuManHa  KOHIEHTpalyja MaHraHa
(Mn) y ,, Throughfall“ neno3unuju je HU3HOCHIIA
0,12 mg/l, y ,, Bulk* nenozunmju 0,09 mg/l, a y
., Stemflow *“ nenozunmju 0,07 mg/1.

Monubnen (Mo) je JeTeKToBaH y MalioM
Opojy y3opaka. MakcumaliHa KOHIIGHTPaIja OBOT
enemeHTa y ,, Throughfall“ je 6uma 17,95 pg/l, y
, Bulk™ nenmosunju 13,56 pg/l, a y ,, Stemflow
nenoszunuju 10,63 pg/l.

Hukn (Ni) je Takohe merekroBaH y Maiom
Opojy y3opaka. MakcumaliHa KOHIIEHTpaIHja OBOT
enemenTa y ,, Throughfall “ je ouna 29,86 ng/l, y
, Bulk* nemosunmju 18,28 pg/l, a y ,,Stemflow*
nenozumju 13,75 pgl/l.

Y3opuu ,, Throughfall” neno3unmje cy
caapkanu  pochop (P) y KOHIEHTpalUju o
<0,01-0,08 mg/l. MakcumanHa KOHLEHTpaLuja
OBOT eJIeMEeHTa je y ,, Bulk“ neno3unuju n3Hocuna
0,12 mg/l, ay ,,Stemflow* neno3uumju 2,15 mg/1.

Omnogo (Pb) je nerexToBaHO y MameM Opojy
y30paka JICTIO3HIIH] €. Makcumanna
KOHIIEHTpaIMja OBOT eneMeHTa y ,, Throughfall
nemosurmju  je wm3Hocwna 70,62 pgl/l, ,, Bulk“
nenosunuju 73,58 pg/l, a ,, Stemflow *“ neno3unuju
118,90 pg/l.
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Magnesium (Mg) was detected in all
deposition samples. The "Throughfall" deposition
contained 0.59-2.05 mg/l of this element, the
"Bulk" deposition 0.45-1.75 mg/l, and the
"Stemflow" deposition 1.70-6.11 mg/I.

Sodium (Na) was detected in one
"Throughfall”  deposition  sample, at a
concentration of 841 mg/l. The "Stemflow"
deposition contained <0.01-0.96 mg/l of sodium.
It was not detected in any of the "Bulk™ deposition
samples (<0.01 m g /I).

The maximum concentration of chromium
(Cr) in the "Throughfall" deposition was 25.11
pg/l. This element was detected in one sample of
the "Bulk" deposition at a concentration of 17.16
pg/l and one sample of the "Stemflow" deposition
at a concentration of 17.10 pg/I.

Copper (Cu) was detected only in one
sample of the "Stemflow" deposition, at a
concentration of 11.61 pg/l.

Mercury (Hg) was detected in a small
number of deposition samples. The maximum
concentration of this element in the "Throughfall”
deposition was 89.82 pg/l, in the "Bulk"
deposition 35.55 pg/l, while in the "Stemflow"
deposition it was not detected (<10.00 pg/l).

The analysis of the iron (Fe) content
showed that one detected sample had maximum
concentration of this element in each deposition —
a maximum of 0.03 mg/l in the "Throughfall”
deposition, 0.02 mg/l in the "Bulk™ deposition and
0.06 mg/l in the "Stemflow" deposition.

The maximum concentration of manganese
(Mn) in the "Throughfall” deposition was 0.12
mg/l, in the "Bulk" deposition 0.09 mg/l, and in
the "Stemflow" deposition 0.07 mg/I.

Molybdenum (Mo) was detected in a small
number of samples. The maximum concentration
of this element in the "Throughfall" was 17.95
pa/l, in the "Bulk™ deposition 13.56 pg/l, and in
"Stemflow" deposition 10.63 pg/l.

Nickel (Ni) was also detected in a small
number of samples. The maximum concentration
of this element in the "Throughfall" was 29.86
pa/l, in the "Bulk™ deposition 18.28 pg/l, and in
"Stemflow" deposition 13.75 pg/l.

"Throughfall” deposition samples contained
phosphorus (P) at a concentration of <0.01-0.08
mg/l. The maximum concentration of this element
in the "Bulk" deposition was 0.12 mg/l, and in the
"Stemflow" deposition 2.15 mg/I.

Lead (Pb) was detected in a small number
of  deposition samples. The  maximum
concentration of this element in the "Throughfall”
deposition was 70.62 ug/l, the "Bulk" deposition
73.58 pg/l, and the "Stemflow" deposition 118.90

pa/l.



Ilmak (Zn) HUje NETEKTOBaH HHU Y jEIHOM
y30pKy ,, Throughfall w , Bulk” neno3uiuje
(<10,00 pg/l). MakcuManHa KOHIIEHTpAIHja OBOT
eleMeHrTa je y ,, Stemflow " neno3uiyju u3HOCHIIA
20,39 poll.

Ha rpaduxony 4.1. mpukazana je
KOHIeHTpalMja amonujayHor aszora (kgNHa-
N/ha/god), autpatHor azora (kgNOs-N/ha/god) u

cynpatHor  cymmopa  (kgSOs4-S/ha/god) y
»rhroughfal/“  nmemosurmju  u3mepena 2022.
rOAWHE Ha  OIVIGHMM  MOBpIIMHAMA  Ha

Komaonwuky, Llprom Bpxy u Moxpoj ['opwn.
lopgnmma KOHLEHTpamyja aMOHHjaYHOT
azota (NH4-N) vy ,,Throughfall“ nenosunuju je
Omna y rpaHdllaMa BHUCOKHX KOHIIGHTpalHja Ha
ornenHnM maprenama Ha Komaomwmky (9,3
kg/ha/god) u Llprom Bpxy (41,4 kg/ha/god), mok
ce Ha MOKpoj ropu Hajmaswjia y TpaHHUIaMa
cpenmux koHIeHTpanuja (7,9 kg/ha/god).

»Throughfall“ nenosunuja je Ha LlpHOM
Bpxy (11,6 kg/ha/god) campxana BHCOKe
KoHIeHTpamnuje HuTtpatHor a3zota (NOs3-N). Ha
Konaonuky (5,5 kg/ha/god) oBe BpemHoctu cy
OWJie HEIITO HWXKE W KpeTajie cy ce y IpaHHuiama
cpenmux KoHIeHTparwja. Caapxaj HHTPATHOT
azota (NOs-N) y ,,Throughfall“ nenosuuju Ha
Mokpoj ropu (3,0 kg/ha/god) je 6uo y rpanuiiama
HUCKHUX KOHIICHTpAIHja.

M3y3eTHO BHCOKE TOIWIIEE KOHICHTpAIje
cyndparHor cymmopa (SOs-S) y ,,Throughfall
JETO3UIMjU cy eBUIeHTHpaHe Ha LlpHom Bpxy
(60,7 kg/ha/god). Ha Konaonuky (9,2 kg/ha/god)
OBE BpPEIHOCTH Cy ce Takohe Kperaie Yy
rpaHMIlaMa BUCOKHX KOHIIEHTpaluja, JOK cy Ha
Mokpoj rTopu Owie y TpaHHUIU CPEIHBUX
koHneHTpanuja (5,9 kg/ha/god).

Ha ocHoBy mpukazaHux pe3yniraTa MOXKe ce
3aKJbYYUTH Ja HajBehH yTHI) Ha anuanUKaIm]y
»Throughfall “ nemo3niyje UMa eMECHja CyMIIOpa,
HITO Ha Kpajy MOXKe MOTEHIIMjaTHO Jia JOBEJE JI0
3aKHIleJbaBamha 3€MJBHIITA HA CBE TPH OrJIENIHE
nospurHe. Takohe, Ha oOrjgemTHUM IOBpIIMHAMA
KomaoHuka u mpHOT BpXa IIYMCKH €KOCHCTEMH
Mory Jna Oyday yrpoxkeHu u 300T cCpelmHx
OJTHOCHO BHCOKHMX KOHLEHTpamnuja HHUTPATHOT
azora y ,,Throughfall”“ nenosuuuju. Ha cBum
OTJIEIHUM TIOBpIIMHAMAa M €MHCH]ja aMOHHjadqHOT
azoTa MOXe Jia MpeAcTaBba MpodiIeM ¢ 003upoM
Ha HEroBe KOHLEHTpauuje y ,Ihroughfall®
JICTIO3UIIH] H.

Ha rpaduxony 4.2. mnpukaszaHa je
KoHueHTpanuja kamuujyma (Ca) (kg/ha/god) y
»Throughfall  nemosuimju  w3Mmepena  2022.
roJHE HA  ONICJHMM  TOBpIIMHAMA  Ha
Komaonuky, L{paom Bpxy u Mokpoj ['opu.

Zinc (Zn) was not detected in any sample of
"Throughfall” and "Bulk" depositions (<10.00
pa/l). The maximum concentration of this element
in the "Stemflow" deposition was 20.39 pg/l.

Graph 4.1 shows the concentration of
ammonia nitrogen (kgNHs-N/ha/year), nitrate
nitrogen (kgNOs-N/ha/year) and sulfate sulfur
(kgSO.-S/halyear) in the "Throughfall” deposition
measured in 2022 on sample plots on Kopaonik,
Crni Vrh and Mokra Gora.

The annual concentration of ammonia
nitrogen (NH4-N) in the "Throughfall" deposition
was within the limits of high concentrations on the
sample plot on Kopaonik (9.3 kg/ha/year) and
Crni Vrh (41.4 kg/halyear), while it was within the
limits of medium concentrations (7.9 kg/ha/year)
on Mokra Gora.

The "Throughfall" deposition on Crni Vrh
(11.6 kg/halyear) contained high concentrations of
nitrate nitrogen (NOs-N). On Kopaonik (5.5
kg/halyear), these values were somewhat lower
and within the limits of medium concentrations.
The content of nitrate nitrogen (NOs-N) in the
"Throughfall” deposition on Mokra Gora (3.0
kg/halyear) was within the limits of low
concentrations.

Extremely high annual concentrations of
sulfate sulfur (SO4-S) in the "Throughfall”
deposition were recorded on Crni Vrh (60.7
kg/halyear). On Kopaonik (9.2 kg/ha/year), these
values were also within the limits of high
concentrations, while they were within the limits
of medium concentrations (5.9 kg/ha/year) on
Mokra Gora.

Based on the presented results, it can be
concluded that the acidification of the
"Throughfall" deposition was mostly caused by
sulfur emission, which can eventually lead to the
soil acidification on all three sample plots. Forest
ecosystems on the sample plots on Kopaonik and
Crna Vrh may additionally be threatened by the
medium or high concentrations of nitrate nitrogen
in the "Throughfall" deposition. The emission of
ammonia nitrogen can also be a problem on all
three sample plots considering its concentrations
in the "Throughfall” deposition.

Graph 4.2 shows the concentration of
calcium (Ca) (kg/ha/year) in the "Throughfall”
deposition measured on the sample plots on
Kopaonik, Crni Vrh and Mokra Gora in 2022.
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I'paduxon 14.1. Konnenrpanuja amonujauror azota (kgNH4-N/ha/god), aurparhor azora (kgNOs-N/ha/god) u
cyadarror cymmopa (kgS04-S/ha/god) vy ,,Throughfall “ neno3unuju Ha OrJieAHUM TOBpIMHaMa Ha KomaoHuKy,
Ipuom Bpxy u Mokpoj ['opu. Jlerenna: auzak 0,0-4,0 kg/ha/god; cpenmu >4,0-8,0 kg/ha/god; Bucok >8,0
kg/ha/god.

Graph 14.1. Concentration of ammonium nitrogen (kgNHa.-N/ha/year), nitrate nitrogen (kgNOs-N/ha/year) and
sulfate sulfur (kgSO4-S/halyear) in the "Throughfall" deposition on the observation plots on Kopaonik, Crni Vrh and
Mokra Gora. Legend: low 0.0-4.0 kg/ha/year; medium> 4.0-8.0 kg/ha/year; high> 8.0 kg/ha/year

lNogumma xoHreHTpanuja kKamujyma (Ca)
y . Throughfall” nemosuiuju je Ha CBe TpH
ornenHe mapuene Owra Bucoka. Hajsehu campikaj
Ca je 3zabenexxen na Llprom Bpxy (39,2
kg/ha/god), majumxum Ha Moxkpoj l'opu (20,7
kg/ha/god), mox je na Komaonmky Owmo 22,0
kg/ha/god.

Ha rpaduxony 4.3. npukazaHa je
koHneHrpamja Mg (kg/ha/god) y ,,Throughfall
neno3unuju u3mepena 2022, roauHe Ha OTICTHUM
noppmimHama Ha Komaowwky, LlpHoM Bpxy u
Moxkpoj I'opwu.

Throughfall“ neno3unuja je Ha CBe TpH
oryeHe TIOBPILIUHE caJipkana BUCOKE
KOHIleHTparje Maraesmjyma (Mg). Hajsehn
caapxaj Mg je 3abenexen na LlpHom Bpxy (11,6
kg/ha/god), wajumxum Ha Mokpoj Topu (7,8
kg/ha/god), mox je Ha Komaonuky Ouo 8,6
kg/ha/god.

Ha ocHOBy npukazanux pesynTara MOXe Ja
ce 3aKJbY4M J1a BUCOK cajapikaj kamujyma (Ca) y
»Throughfall“  nenmo3uumju  Ha  cBa  TpHU
JIOKaJIUTETa, KAKO W BHUCOK cajp)kaj MarHes3ujyma
(Mg) v ,,Throughfall“ neno3unuju MOXKe 1a UMa
nmoTeHuyjan  jga  Oadepyje  anmauduUKanujy
»Throughfall “ nemosunyje, 10 Koje Moxe 1a jaohe
ycliel BUCOKE €MHUCHje CyMIIOpa, aMOHHjaqHOT M
HUTPATHOT a30Ta Ha OTJICTHIM Hapiiesiama.
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The annual concentration of calcium (Ca) in
the "Throughfall" deposition was high on all three
sample plots. The highest Ca content was recorded
on Crni Vrh (39.2 kg/halyear), the lowest on
Mokra Gora (20.7 kg/halyear), while it was 22.0
kg/halyear on Kopaonik.

Graph 3 shows the concentration of Mg
(kg/halyear) in the "Throughfall" deposition
measured on sample plots on Kopaonik, Crni Vrh
and Mokra Gora in 2022.

The "Throughfall" deposition contained
high concentrations of magnesium (Mg) on all
three sample plots. The highest Mg content was
recorded on Crni Vrh (11.6 kg/ha/year), the lowest
on Mokra Gora (7.8 kg/ha/year), while it was 8.6
kg/hal/year on Kopaonik.

Based on the presented results, it can be
concluded that the high content of calcium (Ca) in
the "Throughfall" deposition in all three localities,
as well as the high content of magnesium (Mg) in
the "Throughfall” deposition can potentially buffer
acidification of the "Throughfall” deposition,
which can occur due to the high emission of
sulfur, ammonia and nitrate nitrogen on the
sample plots.
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I'padmkon 14.2. Konnenrpanuja kanmujyma (kgCa/ha/god) y ,, Throughfall “ neno3nnyjn Ha Ooriae HAM
noBpimmHamMa Ha Komaonuky, Llprom Bpxy u Mokpoj [Nopu. Jlerenaa: ausax 0,0-5,0 kg/ha/god; cpenmsu >5,0-10,0
kg/ha/god; Bucox >10,0 kg/ha/god.

Graph 14.2. Concentration of calcium (kgCa/ha/year) in the "Throughfall" deposition on the observation plots on
Kopaonik, Crni Vrh, and Mokra Gora. Legend: low 0.0-5.0 kg/ha/year; medium> 5.0-10.0 kg/ha /year; high> 10.0
kg/ha/year
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I'padpuxon 14.3. Konnenrpanuja maruesujyma (kgMg/ha/god) v ,, Throughfall * neno3unuju Ha OTJIeIHIM
nospmrHama Ha Konaonuky, Llpaom Bpxy u Mokpoj 'opu. Jlerenna: nusax 0,0-1,5 kg/ha/god; cpenwu >1,5-3,0
kg/ha/god; Bucok >3,0 kg/ha/god.

Graph 14.3. Concentration of magnesium (kMg/ha/year) in the "Throughfall" deposition on the observation plots
on Kopaonik, Crni Vrh, and Mokra Gora. Legend: low 0.0-1.5 kg/ha/year; medium> 1.5-3.0 kg/ha /year; high> 3.0
kg/halyear
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15. V3OPKOBAILE 1 AHAJIM3A
3EMJBUIITHOT PACTBOPA V 2022.
TOAVHNA

15. SOIL SOLUTION SAMPLING
AND ANALYSIS
IN 2022

[lopen moa3eMHHMX  BOJCHUX  TOKOBA,
IIYMCKO 3E€MJBHMINTE Ka0 HW3BOP M OCHOBA, T[E
MIpOIIEC KPYKemha MaTeprje U eHeprije y MPUpPOIu
MOYME-E W 3aBpIIaBa ce, 0a3aiHU j€ JICTTOHEHT
tanora 3araljelba CBHX aHTPONOrEHUX H3BOPA.
OBe wMmaTepWje HaKyIJba)]y C€ ©U y CaMuM
opraHm3MpMa OWJpaka — JelioBUMa cradana, y
rpaHuMiaMa ©  acCHMWJIAIMOHMM  OpraHuMa
npBeha, Ha MOBPIIMHHA M YHYTap XHBHX OMJbHUX
TKUBA. Y 3eMJBHIIHUM XOPHU30HTHMA Ha Kpajy ce
JIETIOHYjy TIOJIyTaHTH PacTBOPEHH Y MaJaBUHaMA,
O KOjUX Cy KHIIAa M CHEr KOJUYMHCKU
Haj3HAYajHU] .

Onpehene xonmnurae aTMOc(hepcKor Tajora
KOjH CcIIUpa acCHMUJIALMOHE OpraHe, TpaHe u aedna
npeeha mpakTuyHO ce ,,mporehyje’ Kpo3 Kporme
U OMBa CakylUbeH y CHENHjalTHE KOJIEKTOpEe -
msumerpe. Ha ceakom mnosey Huso-a I,
MOCTaBJbCHA Cy IO TPW JH3MMETapa ca KOjuxX ce
myTeM, KOHTHHYHUPaHOT MOHHUTOPHHTA,
NPUKYIUBbAjy MOJALM, JOK CE aHalh3e pane y
OKBHUpPY jeTHOT 30MPHOT y30pKa, 32 CBaKO TOJbE
nojenuHayHo. Ha OCHOBY OBHX y30paka aHaJIH30M
3eMJBHIITHOT PAcTBOpa, yTBphyje ce MpUCYTHOCT
onpeheHMX  IITETHUX  MaTepuja W  HEHa
KOHIICHTpaIlMja 10 jeIUHUIM MoBpinuHe. [lyTem
oBora, Moryhe je mpaTUTH peakijy OMsbKe Kao
JKUBOT OpraHu3Ma Ha yTHIa] oBOT (hakTopa Kpo3
BpeMe U Mpero3HaTu Be3dy u3Mmel)y MoI0KHOCTH

Tor gpBeha OonecTuMa, INTETOYMHAMA U
aepozarahemy.
Hum  uctpaxkuBama je  yTBphuBame

Pa3IMUUTHX 3aK/bydaka O TPEHYTHOM CTamby
BUTAJTHOCTH IIYME WJIM JOKa3MBambEe HEMOOWTHHUX
yUMHaKa IITETHUX MaTepuja Ha TOjeJMHE BpCTE
npeeha. Jenan oJ] JbeBa je U yodaBame pas3iinka
y OTHOPHOCTH Ha OBE CyIcTaHle Mel)y BpcTama
npeeha ®  Ha ocHOBY Tora (asopu3aiuja
pPE3UCTETHUX  JIDBEHACTHX BpCTa, Kao BHI
JIYTOPOYHOT IUIaHUPAbA.

WnTeH3uBHE cTyauje ce KOHTUHYHPAHO
CIIPOBOJIC MOCTaBIHABHEM IPaBUTAIMOHUX
JTU3UMETapa y YeOHH BEPTUKAITHU 311 ocTojehnx
NEeNONIOMKUX TNpoduia Ha CTalHUM TyOMHaMa
UCIIO/I XOpPU30HATA OpraHCcKe TIPOCTHUPKE KOjU
Bapupa 3a cBa Tpu mpodra.

Forest soil is a source of matter and energy.
The cycle of matter and energy starts and ends in
the forest soil. At the same time, it is one of the
major sinks of anthropogenic pollution sediments,
besides underground water flows. These harmful
substances are absorbed and accumulated in
different plant parts — stems, twigs and tree
assimilation organs, both on the surface and inside
the living plant tissue. The pollutants dissolved in
precipitation, mainly rain and snow, are eventually
deposited deep in the soil horizons.

Specific quantities of the atmospheric
deposition that are leached out from the tree
assimilation organs, branches, and trunks and
filtered through the crown are collected in
specially-designed collectors — lysimeters. Three
lysimeters were installed on each sample plot in
order to collect data through continuous
monitoring. The analyses were performed using
one composite sample for each plot individually.
Soil solution analyses are aimed at determining the
presence of certain harmful substances and their
concentrations per unit of area. Thus, we can
observe the way a plant, as a living organism,
responds to the effects of this phenomenon and
determine the relationship between air pollution
and the susceptibility of these trees to diseases and
pests.

The final goal is to get a deeper insight into
the state of forest vitality and to prove that these
substances have harmful effects on certain species.
One of the practical goals is to determine the
resistance of different species to these substances
and to give priority to more resistant woody species
in long-term forest planning.

Intensive studies are continuously conducted
by placing gravity lysimeters in the front vertical
wall of existing pedological profiles at constant
depths below the organic horizon, which varies for
all three profiles.
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Ta6euna 15.1. 67 2022 (DEM) [opauu nabopaTopujcKux aHaIn3a 3eMJBHIHOT pacTBopa — KomaoHuk
Table 15.1. 67 2022 (DEM) Soil solution measurements — Kopaonik
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Pennn 6poj| KO bpoj | Bpoj | Marym | Hatym g, [Komwauia Komykrusurer | | o, | \g | N_NO3 | S_S04|Alkalinity| Al | poc | Na |NNH4| ¢ | TO® 1 g | wn
napueie JIU3HMeTPa |y30pKa | MOYeTKA jaBpLIETKA y30pKa pH (uS/em) - - - nitrogen
Sequence | b5 [ sampler 1D |S2MP | pate start | Date end | Period | S2MPIe Conductivity |y (mg/ty |mam)| gty | (manty | ueanty | mgiy | (many | many | gy [many | many | mgmy | (man)
number 1D vol. (uS/cm)
1 2 3 46 | 181121 | 200522 | 1 383 | 577 454 135| 599 [191| 207 | 329 | 622 |mwnd wynd | 912 1132 | 219 | mwnd | 005
2 2 3 58 | 200522 | 130622 2 11 |573 25,3 126| 225 |106 | 172 | 469 986 | 0,05 mund | 286 | 2,86 | 458 | mwnd | ma/nd
3 2 3 65 | 130622 | 220722 | 3 033 | 594 28,3 160| 438 |[190 | 124 | 417 | 869 | 0,04 wynd | 239 | 239 | 363 | mwnd | mwnd
4 2 3 105 | 220722 | 171122 | 4 02 |506 81,10 394| 653 198 | 495 | 445 | 626 | 043 mund | 517 | 517 | 1012 | #and| g15
5 2 3 116 | 171122 | 201122 | 5 037 | 485 79,70 518| 635 |199 | 546 | 479 | 672 | 052 mynd | 654 | 654 | 120 | mndl 016
01-,, Throughfall “ korexmop, 02- ,,Bulk* korexmop, 04-,,Stemflow “ konexmop, 1.0.- nuje demexmosaro
01 - "Throughfall” collector, 02- “Bulk” collector, 04-'Stemflow" collector, n.d.- not detected
Tabena 15.2. 67 2022 (SSO) IToxanu 1a60paTOpHjCKUX aHAIN3A 3eMJBUIITHOT pacTBopa — KomaoHuk
Table 15.2.67 2022 (SSM) Soil solution measurements — Kopaonik
Peatn Kon bpoj bpoj Aatym Aatym | pyeowon | Al labile | P cr Ni Zn cu | Pb cd Si
opoj napueJse JIN3HMeETpa y30pKa TMoYeTKA 3aBpLIETKA
Sri?rl:g;e Plot Sampler ID | Sample ID | Date start Date end Period (mg/l) (mg/l) (ng/h (ng/h (ng/l) (ng/h) | (ngh (ng/l (mg/l)
1 2 3 46 181121 200522 1 H/nd uu/nd H/nd H/nd nu/nd 0,01 Hia/nd Ha/nd
2 2 3 58 200522 130622 2 0,05 mu/nd 0,01 Hi/nd mu/nd 0,01 Hi/nd Hi/nd
3 2 3 65 130622 220722 3 0,04 H1/nd 0,01 Ha/nd H1/nd 0,01 0,05 Ha/nd
4 2 3 105 220722 171122 4 0,43 0,01 H/nd H/nd nu/nd H/nd Hia/nd Ha/nd
5 2 3 116 171122 291122 5 0,52 0,04 Ha/nd Ha/nd H1/nd Ha/nd 0,01 Ha/nd




Ta6eusa 15.3. 67 2022 (DEM) [Nopauu 1abopaTopujcKux aHaIK3a 3a 3eMJBHIIHE pacTBop — L{pHu Bpx

Table 15.3. 67 2022 (DEM) Soil solution measurements — Crni Vrh

Pennn 6poj Halsfll:ﬂe Hmﬁf\’:’ejma yfof;)"ia nﬂoi‘lgra 3af:;ye“:m Tepuon K‘;;;‘:lf:a ! K“"l(‘zgfc'r‘r‘]’)“m K | Ca | Mg |[N_NO3|S_SO4 |Alkalinity| Al |DOC| Na |N_NH4| CI nirfgg"m Fe | Mn
Snegr‘fb’:ie Plot [Sampler ID [Sample ID|Date start | Dateend |Period Sample vol P CO(’LdS‘;gEq‘)’“y (mg/l) [(mg/) [(ma/M) | (ma/t) | (ma/t) | (uealt) | (maty [(mg/t)| (mg/t) | (mg/ty [(mg/t) | (mg/t) [(mg/)| (mgit)
6 4 3 29 240921 130322 1 4,67 4,46 55,3 2,02 412 | 164 | 586 6,01 935 0,42 va/nd | 0,47 4,54 6,33 |wm/nd| 0,22
7 4 3 39 130322 150422 2 0,37 491 92,4 4,00 (9,79 [350 | 5,66 4,70 546 0.35 va/nd | va/nd | 3,47 5,66 [am/nd| 0,09
8 4 3 80 140422 060622 3 0,17 5,92 26,3 232 12,72 | 134 | 1,27 4,62 983 0,13 va/nd | 0,68 3,96 1,95 |awnd| 0,11
9 4 3 98 060622 021122 4 0,17 5,92 82,90 8,79 (698 255 | 2,82 4,26 696 0,15 Ha/nd | 0,27 6,74 3,09 (mmnd| 0,02
10 4 3 109 021122 221122 5 0,17 6,03 73,00 6,98 | 6,07 | 2,17 | 2,25 4,05 746 0,06 v/nd | 0,38 5,37 2,63 |mm/nd | va/nd
01-,, Throughfall “ korexmop, 02- ,,Bulk “ korexmop, 04-,,Stemflow “ konexmop, 1.0.- nuje demexmosarno
01 - “Throughfall” collector, 02- "Bulk" collector, 04-'Stemflow" collector, n.d.- not detected
Ta6ena 15.4. 67 2022 (SSO) IToaanu 1a60paTOPHjCKUX aHANTK3a3a 3eMIBHIIHU pacTBop — LIpHU Bpx
Table 15.4. 67 2022 (SSO) Soil solution measurements —CrniVrh
Penun Kon bpoj bpoj Hatym Aatym | onon | Al labile | P cr Ni Zn cu | Pb cd Si
opoj napueje JIM3UMeTpa y30pKa nmoYeTKa 3aBpUIETKA
S:S#]T)r;cre Plot Sampler ID | Sample ID | Date start Date end Period (mg/l) (mg/l) (ng/l) (ng/l (ng/l) (ng/hy | (ugh (ng/l) (mg/l)
6 4 3 29 240921 130322 1 0,42 Hu/nd 0,01 aa/nd 0,02 0,01 0,10 H/nd
7 4 3 39 130322 140422 2 0.35 mu/nd 0,02 Hi/nd 0,08 0,02 Hi/nd Hi/nd
8 4 3 80 140422 060622 3 0,13 nu/nd 0,01 H/nd nu/nd 0,04 Hia/nd ua/nd
9 4 3 98 060622 021122 4 0,15 0,10 Ha/nd Ha/nd 0,01 0,01 Ha/nd Ha/nd
10 4 3 109 021122 221122 5 0,06 0,25 ua/nd ua/nd 0,01 0,01 ua/nd ua/nd
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Ta6esa 15.5. 67 2022 (DEM) [Nopauu 1abopatopujcKux aHaIK3a 3a 3eMJBHIIHE pacTBop — Mokpa ["'opa
Table 15.5. 67 2022 (DEM) Soil solution lab analysis results — Mokra Gora

Pemum | Kon bpoj bpoj | Aatym | Jatym | Komwinna Konaykmmsurer | | o, | Mg [N_NO3 |S_SO4 |Alkalinity| Al [pOC| Na | N.NH& | ¢ | TO® | e | M
Opoj  |mapuese| TM3MMeTPa | y30pPKA | MO4YeTKA |3aBpLIETKA y30pKa pH (pslcm)- nitrogen
Srfgr‘fb”e‘f Plot |Sampler ID Sa:gp'e Date start | Dateend |Period |Sample vol CO(’:I"S‘j‘C:E]‘)"ty (ma/l) [(ma/l) | (ma/l) | (mg/) | (malty | (ueast) | (manty (many|(ma/y| (mg/t) |(maly | (mg/l) |(man) | (mg/t)
11 5 3 11 231221 100222 1 2,00 6,94 59,5 1,20 (3,64 | 7,08 0,45 14,05 2553 1,32 nwnd| 3,66 9,9 4,11 2,25 | Ha/nd
12 5 3 19 100222 240222 2 0,60 6,14 63,2 155 | 6,06 | 6,85 2,41 12,32 2109 0,85 Ho/nd| 2,88 6,25 5,29 1,36 | m/nd
13 5 3 35 240222 080422 3 3,85 6,70 72,9 553 | 754 | 6,36 1,06 9,75 1691 0,03 Hwnd | 2,21 3,51 3,27 0,24 | ua/nd
14 5 3 49 080422 040522 4 2,17 6,46 65,9 1,38 | 5,16 | 9,66 2,17 18,03 3103 2,96 Ho/nd | 4,70 19,44 | 6,87 6,60 | mm/nd
15 5 3 52 040522 100622 5 0,50 6,25 38,9 087 4,23 | 4,16 1,12 8,39 1578 0,32 wwnd| 1,86 3,46 2,98 1,03 | 0,14
16 5 3 62 100622 140722 6 0,33 6,10 69,7 2,81 | 843 | 6,76 2,51 10,21 1686 0,06 wwnd | 2,20 1,41 4,71 |sp/nd | vHo/nd
17 5 3 86 140722 210922 7 0,67 6,10 59,4 524 (444 | 3,39 1,98 7,40 1355 H/nd H/nd 1,43 4,24 3,41 0,10 0,03
18 5 3 102 210922 041122 8 0,27 6,20 53,3 2,83 |12,79| 11,47 3,07 15,15 2382 0,32 wwnd| 3,69 1,25 6,76 0,30 | 0,01
19 5 3 113 041122 241122 9 0,60 6,05 86,6 4,26 |7,14 | 8,84 3,58 15,61 2564 2,28 H/nd| 3,73 16,38 | 7,31 1,51 | swnd
20 5 3 120 241122 071222 10 4,00 6,47 83,3 2,66 [581 | 11,72 2,94 21,61 3636 2,29 wwnd| 5,69 15,61 | 8,63 2,63 | 0,01
01- , Throughfall “ koaexmop, 02- ,,Bulk “ korexmop, 04-,, Stemflow “ korexmop, 1.0.- nuje demexmosaro
01 - “Throughfall” collector, 02- “Bulk” collector, 04-'Stemflow" collector, n.d.- not detected
Ta6ena 15.6. 67 2022 (SSO) IMoxanu 1a60paTOPHjCKUX aHAIN3a 3eMJBHUIITHU PacTBOp — Mokpa ['opa
Table 15.6. 67 2022 (SSO) Soil solution measurements — Mokra Gora
Ponmu Kon bpoj bpoj Aatym Aatym ennon | Allabile | P cr Ni Zn cu | Pb cd si
poj napieJe JIM3UMeETpa y30pKa MOYeTKA 3aBpuIeTKA
S:Srt:]et)r;ie Plot Sampler ID | Sample ID | Date start Date end Period (mg/l) (mg/l) | (ngM (ng/M (ngM | (ngM | (ngM | (ugH | (mgll)
11 5 3 11 231221 100222 1 1,32 n/nd 0,02 0,11 ny/nd 0,01 0,14 u/nd
12 5 3 19 100222 240222 2 0,85 H/nd 0,01 0,08 Ha/nd 0,01 Hi/nd H/nd
13 5 3 35 240222 080422 3 0,03 n/nd 0,01 0,05 ny/nd 0,01 0,09 u/nd
14 5 3 49 080422 040522 4 2,96 n/nd 0,04 0,22 ny/nd 0,01 0,05 u/nd
15 5 3 52 040522 100622 5 0,32 H/nd 0,01 0,06 H/nd 0,01 Ha/nd Ha/nd
16 5 3 62 100622 140722 6 0,06 H/nd 0,02 0,06 0,01 0,01 n/nd n/nd
17 5 3 86 140722 210922 7 H/nd H/nd H/nd 0,10 H/nd 0,01 Ha/nd Ha/nd
18 5 3 102 210922 041122 8 0,32 H/nd 0,01 0,08 0,01 0,01 n/nd n/nd
19 5 3 113 041122 241122 9 2,28 H/nd 0,01 0,09 0,01 0,01 H/nd H/nd
20 5 3 120 241122 071222 10 2,29 H/nd H/nd 0,11 H/nd 0,01 H/nd H/nd
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Peakmmja 3¢ MJBHIITHOT pacTBopa
(TpaBuTamMoOHEe BOIE KOja je TpoInia Kpo3 CIoj
semsbumita 10 cm neGsbMHE) NPHUKYIUBAHOT Y
muzumetpe Ha BUT ,Komaonuk®™ - nuBo II ce
KpeTajla OKO YMEpPEHO KHcelle. Y CBUM MepemHnMa
JIOMUHAHTaH KaTjOH Yy 3€MJBHIIHOM PacTBOpPY je
KaIUUjyM, a 3aTuM KanujyM. AJyMHHHJYM je
HajMame 3acTyiubeH. | 'Boxkhe HHje HeTeKTHBaHO,
JIOK je MaHTaH JETEeKTOBaH caMO Yy jeIHOM
ocMatpamy (Tabene 15.1 u 15.2).

Peaxnuja 3eMJBHILIHOT pactBopa
npuKymbaHor y nusumerpe Ha BUT ,IlpHu Bpx‘
ce Kperama OJf jaKo KHcele A0 ci1abdo Kucene.
JomuHanTtan Oa3HM KaTjoH Yy aJCOPITHBHOM
KOMITUIEKCY j€ KalujyM, a 3aTUM KalHjyM.
Marnesujym je crnabuje 3aCTYIUUBCH.
KoHneHTpanyja anymuHUjyMa Y  3eMJBHIITHOM
pactBopy cy HHCcKe. ' Boxkhe HHje NeTeKTOBaHO y
y30pLHMa 3€MJBUIIHOI PACTBOpPA, & BPEIHOCTU
MaHraHa cy Hucke (tadene 15.3 u 15.4).

Ha BUT ,Mokpa Topa“ peaknuja
3eMJBHIIHOT PacTBOPA NPHUKYIUbAHOT y JIU3UMETpPE
ce Kperala OKO HeyTpainHe. Y 3eMJBUITHOM
pacTBOpy TPHKYIUBEHOM Vy JIM3UMETpUMa IOpeN
MAarHe3ujyMOBOT KaTjOHa JOMHHHUPA U KN yMOB,
TO je W Pa3yMJBHBO, jep j€ TeoJOIIKa ITOAJIora
cepneHTHHUT. KanujymoB joH je Takohe Buime
3aCTYIJbCHU)U Y 3eMJBHITHOM PacTBOpy Ha MOKpOj
ropu Hero mro je To ciay4aj Ha Komaonwky u
LpHoMm Bpxy. MehyTuMm KanujymMoB jOH TOKa3zyje
BHCOKY BPEMEHCKY BapHjaOMIIHOCT KOHICHTpAIIHje
y 3eMJBbUIIHOM pacTtBopy. KoHuenrtpauuja raoxha
j€ BapHpaja TOKOM BEreTalHoHOI IEepHoja, 0K je
MaHTraH JICTeKTOBaH CMao y jEJHOM OCMaTpamby
(Tabene 15.5 u 15.6).

The reaction of the soil solution
(gravitational water that passes through a layer of
soil 10 cm thick) collected in lysimeters at Level I
SP "Kopaonik™ was around moderately acidic. In
all measurements, the dominant cation in the soil
solution was calcium, followed by potassium.
Aluminium was the least represented. Iron was not
detected, while manganese was detected only in
one observation (Tables 15.1. and 15.2).

The reaction of the soil solution collected in
lysimeters to SP "Crni Vrh" ranged from strongly
acidic to weakly acidic. The dominant base cation
in the adsorptive complex was calcium, followed
by potassium. Magnesium was less abundant. The
concentration of aluminium in the soil solution was
low. Iron was not detected in the soil solution
samples, and manganese values were low (Tables
15.3. and 15.4).

On SP "Mokra Gora", the reaction of the soil
solution collected in lysimeters was around neutral.
In the soil solution collected in the lysimeters,
besides the magnesium cation, calcium also
dominated, which was understandable with
serpentinite as the bedrock. The potassium ion was
also more abundant in the soil solution on Mokra
Gora than on Kopaonik and Crni Vrh. However,
the potassium ion showed high temporal variability
of the concentration in the soil solution. Iron
concentration varied during the growing season,
and manganese was detected in one observation
(Tables 15.5. and 15.6).
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16. AHAJIN3A 3EMJBHILTA HUBO I
(MOKPA TOPA)

16. LEVEL 11 SOIL ANALYSIS
(MOKRA GORA)

VY30pKkoBame W aHAIM3e 3€MJBHINTAa Ha
OMOWMHAMKAIMCKIM TadykamMa ce o00aBJhajy Ha
cakux 10 rogmna. Ha Mokpoj ['opu anamusze
3eMJpHINTa Cy 00aBibeHe 2013. romuue, Kana je u
JIeTepMUHUCAH THN 3eMJpmmTa. Y 2022. TOmuHU
Ha Jlelly TOBpIIMHE TpenBuljeHe 3a aHalu3e
3eMJBHILTA Y30pLH 3€MJBUIITA Cy Y30PKOBAaHHU ca
nene nospuirHe. [IoBpIMHCKHN €I10j 3eMIBHIITA O
0-10 cm nyOuHe je y3opkoBaH u3 30 IPUKOIKH, a
nyOspu cnojeBu u3 mo 30 mojemuHaYHUX Y30paka
NPUKYIUBEHUX COHOWpameM. Ilpm oBome cy
NpPaB/bEHH  TPOCCYHH Y30pIH MO CIIOjeBHMA.
Hanpasmsena cy 3 mpocedHa y3opka Koja cy
cactaBJbeHa U3 1o 10 mojeAMHAaYHUX. Y30pPKOBaHU
cy ciojesu ox 0-10, 10-20 u 20-40 cm. Y oBako
Y30pKOBaHUM y30pIMa oxpeheHu cy:

— AxtuBHa kucenoct (pH y H20)

— Cyncrurynuona kucenoct (pH y CaCl2)

— Cnobomnau Bomoruk H+

— Pa3meHspMBH KHCENW KaTjOHU: alyMUHHU]YM
(Al), rBoxhe (Fe), manran (Mn)

— PasmenspuBu 0a3Hu katjoHu: kKamujym (Ca),
Maraesmjym (Mg), xkamujym (K) wu Harpujym
(Na)

— OxkcanaTtHo
ATyMHUHUjyM

— OpraHcku yrjbeHUK

— VYkynaHn a3zor

— EnemeHTu pacTBOpPJMBH Y 1IAPCKOj BOJIH:

— Makpo enemMeHTH HCcXpaHe Onbaka

—  Ecennujanau MUKPOEJIIEMEHTH
Ompaka

— Kopucuu enemenT

— ToKCUYHM €IEMEHTH.

XOpH30HT OpraHcKe NPOCTHPKE Y30pPKOBaH
je y Tpu mnoHaBJbama rnomohy pamona 30x30 1.
Y30pKkoBaHH Cy CBU MOJIXOPHU30HTH OpPraHCKe
npoctupke  (IUCTHHAL,  (EpPMEHTHCAHH |
XYMUQUIMPAHU MOJIXOPU30HT) 3ajeIHO. Y OBaKO
Y30PKOBaHOM XOPHU30HTY OpraHCKe MPOCTHpKE
onpehenu cy:

— Maca opraHcke npocTupke

— VYkymnaH a3or - Kjengax-meroaa

— VYxynnu pocdop - Konopumerpujcku

— VYKyIHU KaI#jyM, MarHe3ujyM, KallujyM |
ManraH - ICP

— Oprascku yribeHUK

— Al u Fe pacTBopsbuBH y aMOHHUjyMOKcCaary.

pacTBOpspMBO  TBOXhe U

UCXpaHe

Sampling and analysis of soil on Level Il
sample plots are performed every 10 years. On the
Mokra Gora sample plot, soil analyses were
performed in 2013, wherby the soil type was
determined. In 2022, soil samples were taken from
the entire area intended for soil analysis. The
surface soil layer of 0-10 cm depth was sampled
from 30 pits, and the deeper layers from 30
individual samples collected using a probe. An
average sample was made for each layer. There
were three average samples each composed of 10
individual samples. Layers of 0-10, 10-20 and
20-40 cm were sampled. The following
parameters were determined in the samples:

— Active acidity (pH in H20)

— Substitution acidity (pH in CaCl2)

— Hydrogen ion H+

— Exchangeable acidity

— Exchangeable acid cations: aluninium (Al),
iron (Fe), manganese (Mn)

— Exchangeable base cations: calcium (Ca),
magnesium (Mg), potassium (K) and sodium
(Na)

— Oxalate soluble iron and aluminum

— Organic carbon

— Total nitrogen

— Elements soluble in aqua regia

— Macro elements of plant nutrition

— Essential microelements of plant nutrition

— Useful elements

— Toxic elements.

The horizon of forest litter was sampled in
three replicates using frames of the same
dimensions (30x30 cm). All sub-horizons of the
forest litter were sampled together (litterfall,
fermented and humified sub-horizon) together.
The following was determined in the sampled
horizon of forest litter:

— Mass of forest litter

— Total nitrogen — Kjeldah method

— Total phosphorus — Colourimetry

— Total calcium, magnesium, potassium and
manganese — ICP spectrometry

— Total carbon — wet combustion in K2Cr207

— Al and Fe soluble in ammonium oxalate.
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Ha OwmonHmuKanmjckoj Tadykh Cy OTBOpPEHA
TPU TEJ0JIOMIKA MPOodHIa U3 KOJUX CY Y30pPKOBAHH
y30pUMd y HapylIeHOM CTamy 3a oapehuBame
(U3NUKUX CBOjcTaBa 3eMJBUIITA. Y30pPKOBAWkE Y
HEHApYIIEHOM CTaky, Y LWIMHIpUMA 110
Komemnkom, Huje moryhe 300r BHCOKOT caapkaja
ckeneta. Y y3opuuMa Y3eTHX H3 MEAOJOIIKUX
npocuia oxpehena cy cieneha ¢puznuka cBojcTBa
3eMJBHILTA:
— Canpixaj ckernera
— TexkcTypHu cacTaB 3eMJBHILTA!

— cagpaj Tecka  (3EMJBHINHUX  YECTHIA
BenmunHe 0,063 1o 2 mm)
— cagpxaj mpaxa  (3EMJBMINHMAX  YECTHIA

BenuuuHe 0,002 1o 0,063 mm)

— caJpkaj MIMHE (3EMJBUIIHUX YECTHILA MambHX
ox 0,002 mm)

— TexcrypHa knaca

— XWurpockomnHa Biara.

Ha JOKAJTUTETY »MoKpa T'opa“,
KOHCTaTOBaHO je  cmehe  3emJbMIITe  HA
CEPIIEHTUHHUTCKO-TICPUIOTUTCKAM  CYIICTpaTuMa
(Cambisol  eutric). Ilpema  aHanM3UpaHUM
npodunuma 3emipuiiTe je ayboko 40-45 cm.
3eMJBHIITE j& jaKO CKENEeTHO. Y MOBPIIMHCKOM
ciojy 0-10 cm canpikaj ckenera ce kpehe ox 30—
60% mo 3ampemuHHd, a y ciojy on 2040 cm of
60—70 %. Ha moBpmMHM 3eMJBUINTA CE Haja3u
XOPHU30HT OpPraHcKe MpocTHpKe MohHOCTH 45 CM.
VY nomem zeny je hepMeHTHpaH U XyMUPHUIIUPAH,
MpoXKeT MUIerjama ripuBa. [lopen yetnna Gemor
Oopa 3HayajaH J€0 OpraHCKe IIPOCTUPKE YUHE
U3YyMpJIM OcTaly OWJpaka W3 CIpaTta INpH3EMHE
¢dope. XyMyCHOaKyMyJIaTWBHU XOPH3OHT je
MohHoctr 5-8 cm. Jlo6po CTpyKTyupaH U TycTO
NPOXKET KOpemeM OWibaka W3 cIpaTa INpH3eMHE
¢drope. Jako je ckeneraH mTo je oHeMoryhuio
MOY3/1aHO Yy3WMamke Yy30paka y HEHapyIIeHOM
CTamy. HUcnion XyMYyCHOAKyMYJIaTHBHOT
XOpH30HTa CE Hajla3u KaMOWYHH XOPHW3O0HT, KOjU
je  Takohe jako  ckeneraH, J00Opo  je
BOJIONIPOITYCTJBUB W aepHCaH. 3eMJBHIITE je
HEyTpajlHE peaklyje LeJOM aHAJIM3UPaHOM
nyouHoM. Peakiinja 3eMJBUIIIHOT PacTBOpa Y BOJU
usHocu 6,65 no 6,98 pH jenununa. Hajumwxe pH
BPEAHOCTH Cy KOHCTAQTOBaHE Yy IOBPIIMHCKUM
Cll0OjeBMMa  3€MJBHMINTA, INTO j€ IOCIeanla
alMIUQUKATOPCKOT JIejcTBA JIHCHOT omaja Oenor
6opa. Ca nyOMHOM 3€MJBHINTA, T/E je jaud yTHULA]
CEPIIEHTUHHUTCKO MEPUIOTUTCKOT CyNacTpara.

3embuiTe je  OeckapOOHATHO — IIEJIOM
nyounom. Canpxaj XyMmyca IIOKasyje Beoma
BHCOKY NPOCTOpHY BapujaduinHocT. Hajeehnu je y
MOBPIIMHCKUM ~ CJIOjeBUMA 3eMJBbHMINTA, a ca
IyOMHOM Ce CMamyje.
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Three pedological profiles were opened on
the sample plots to take samples in a disturbed
state and determine the physical properties of the
soil. Sampling in an undisturbed state, in cylinders
according to Kopecki, was not possible due to the
high skeleton content. The following physical soil
properties were determined in the samples taken
from the pedological profiles:

— Skeleton content

— Soil texture

— Sand content (soil particles with a size of 0.063
to 2 mm)

— Silt content (soil particles with a size of 0.002
to 0.063 mm)

— Clay content (soil particles smaller than 0.002
mm)

— Texture class

— Hygroscopic moisture.

The "Mokra Gora" site lies on brown soil
over serpentinite-peridotite bedrock (Cambisol
eutric). According to the analysed profiles, the soil
is 40-45 cm deep. Soil is very skeletal. In the
surface layer 0—10 cm, the skeleton content ranges
from 30-60% of the volume, and in the 2040 cm
layer, from 60-70%. The soil surface has a 4-5 cm
thick organic layer. Its lower part is fermented and
humified, permeated with fungal mycelia. Besides
Scots pine needles, a significant portion of the
organic layer is composed of rotten remains of
plants from the ground layer vegetation. The
humus accumulative horizon is 5-8 cm thick. It is
well-structured and densely permeated with the
roots of plants from the ground layer flora. Its
highly skeletal structure enabled a reliable
sampling of soil in an undisturbed state. Beneath
the humus-accumulative horizon, there is a cambic
horizon, which is also very skeletal, well-
permeable and aerated. The soil is neutral
throughout the analyzed depth. The reaction of soil
solution in water is 6.65 to 6.98 pH units. The
lowest pH values were found in the surface soil
layers, which results from the acidifying effect of
the Scotts pine litterfall. With the depth of the soil,
the influence of serpentinite-peridotite bedrock
gets stronger.

The soil is carbonate-free throughout its
depth. Humus content shows very high spatial
variability. It is the largest in the surface soil layers
and decreases with depth.



Tadesa 16.1. OcHOBHA CBOjCTBA 3eMJBHIITA
Tablel6.1. Basic soil characteristics

C
OuHa Oprascku Xymyc
IlDyepth pH Caco; P C Hzm{]s N CIN
Jlokanurer organic
Locality cm H,O CaCl, % g /100g % g /1009
0-10 6.82 6.08 <0.1 2.61 4.50 0.31 8.45
| 10-20 6.94 6.33 <0.1 1.80 3.10 0.26 7.03
20-40 6.36 6.10 <0.1 1.32 2.28 0.22 5.99
0-10 6.65 6.16 <0.1 3.88 6.69 0.33 11.67
1 10-20 6.73 2.20 <0.1 3.60 6.21 0.36 10.07
20-40 6.95 6.44 <0.1 1.86 3.21 0.21 9.02
0-10 6.66 6.04 <0.1 5.19 8.94 0.29 18.00
11 10-20 6.80 6.14 <0.1 4.46 7.68 0.24 18.38
20-40 6.98 6.21 <0.1 3.14 5.41 0.17 18.55
Tabesa 16.2. TexcTypHH cacTaB 3eMJBHINTA
Table 16.2. Soil texture
BeanunHa 3eM/bHIIHUX YeCTHLA TexcTypHe dpakuuje
Soil particle size Texture
dyouna % y T
Depth [2-02(0.2-0063| 0.063- | 002- |<0.002| ~'YMam | YKYUAR ] py ewerypha riaca
mm mm 10.02mm o002 mm! mm necak npax Clay Texture class
Total sand | Total silt
cm % % % % % % % %
0-10 |105| 159 17.0 395 17.1 26.4 565 | 17.1 Tpaukacta uoasa
Silty loam
10-20 | 70 | 9.0 211 3838 241 16.0 509 | 241 Tpaurkacta unosata
Silty loam
I'muHoBHTA MITOBaYa
20-40 | 12.0 13.9 11.6 26.1 36.4 25.9 37.7 36.4 Clay loam
Ipamkacra uioBaua
0-10 |139| 150 20.4 35.4 15.3 28.9 55.8 | 15.3 P Silty loam
10-20 |10.8 | 17.9 20.0 378 135 28.7 578 | 135 Tpaumkacra uiosasa
Silty loam
20-40 | 81 | 159 20.0 35.1 20.9 24.0 551 | 20.9 Hp"‘”ls“.am 1IoBatA
ilty loam
0-10 |235| 164 18.2 28.0 13.9 39.9 462 | 139 |!IPAUIKACTO IINMHOBHTA KI0BAYA
Silty clayey loam
10-20 | 17.7 13.1 20.0 335 15.7 30.8 53.5 15.7 | IIpammkacTo INIMHOBHTA WJIOBayYa
20-40 | 106 | 16.9 15.4 334 237 275 488 | 237 Waosaua
Loam
Tabena 16.3. Kapakrepuctruke opraHncke IpoCTHpPKE
Table 16.3. Characteristics of forest litter
Maca oprancke
Ipodua ﬂgg;;ltl;]a npocTHpKe C N CIN
Profile Organic horizon mass
cm kg/ha 9/100g t/ha 9/100g t/ha
| 45 66.11 43.02 28.44 0.764 0.50 56.34
11 4.0 65.78 37.22 24.48 0.642 0.42 58.01
111 5.5 82.89 47.54 39.41 0.572 0.47 83.18
TIpocex
A\}/)erage 4.7 71.59 42.59 30.49 0.659 0.47 65.84
Tabesa 16.4. Pa3meH/bHBY KaTjOHU
Table 16.4. Exchangeable cations
Kucesu katjonu ba3uu kaTjoHun
HDy 6";]3 pH Acid cations Basic cations CEC
ep cacl, | H Al Fe | Mn | = ca | Mg | K Na T
cm cmol/kg
0-10 6.08 - 0.14 0.05 0.17 0.36 8.38 19.96 0.32 0.04 28.70 29.06
10-20 6.33 - 0.16 0.08 0.05 0.29 5.21 23.45 0.21 0.02 28.89 29.18
20-40 6.10 - 0.09 0.08 <0.01 0.17 2.32 28.12 0.12 0.02 30.58 30.75
0-10 6.16 - 0.10 0.05 0.09 0.24 6.75 18.87 0.19 0.05 25.86 26.09
10-20 2.20 - 0.14 0.07 0.03 0.24 3.21 21.94 0.18 0.03 25.36 25.60
20-40 6.44 - 0.09 0.08 <0.01 0.17 2.11 26.27 0.14 0.00 28.52 28.69
0-10 6.04 - 0.14 0.04 0.12 0.30 6.92 23.72 0.26 0.03 30.93 31.22
10-20 6.14 - 0.16 0.09 0.04 0.29 4.56 26.21 0.20 0.01 30.98 31.27
20-40 6.21 - 0.14 0.08 0.01 0.23 3.85 27.02 0.19 0.02 31.08 31.31
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Tabena 16.5. EnemenTu pacTBOpJEUBY Y IIAPCKO] BOAU
Table 16.5. Elements extracted in aqua regia

ng“:t';a ca Mg K Mn P cu Pb cd Zn

cm mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
-4.5-0 8423.9 8840.0 450.1 425.3 1595.1 6.0 <0.1 <0.1 36.8
0-10 13544 39209.3 3094 1332.7 314.0 12.6 <0.1 <01 14.9
10-20 1316.1 40224.8 217.6 1335.3 359.0 135 <0.1 <0.1 129
20-40 2307.0 42382.1 374.3 1560.0 331.2 24.0 <0.1 <0.1 13.0
-4-0 7176.3 8232.2 568.7 522.4 13634 5.3 <0.1 <0.1 333
0-10 2508.2 40179.6 374.8 1413.0 363.0 4.7 <0.1 <01 32.7
10-20 1987.1 41377.2 369.9 14124 366.3 4.4 <0.1 <01 20.8
20-40 1996.3 42295.9 288.1 15155 367.2 5.7 <0.1 <0.1 37.6
-4.5-0 5623.1 7901.0 473.7 682.7 1164.2 4.1 <0.1 <0.1 27.4
0-10 1151.0 41019.0 306.7 1218.7 323.8 7.1 <0.1 <0.1 38.4
10-20 1255.5 41119.9 303.0 1318.7 322.8 7.1 <0.1 <0.1 61.4
20-40 1208.1 43039.5 312.9 1352.9 331.0 21.0 <0.1 <0.1 111.0

Tabesa 16.6. OkcanaTHO pacTBOPJBHBO I'BOXNE M aTyMyHUjyM
Table 16.6. Oxalate extractable iron and aluminium

Jdyouna
Depth Fe
cm ma/kg mg/kg
0-10 200.11 1360.59
10-20 230.24 1260.03
20-40 234.22 1297.50
0-10 170.31 1284.12
10-20 184.20 1388.21
20-40 210.18 1434.52
0-10 200.17 1149.00
10-20 220.40 1258.20
20-40 241.12 1324.10

[TOBpIIMHCKH CIIOjeBH 3E€MJBHINTA, IpeMa
calpkajy XyMmyca cChmamajy y [aocta A0 jako
XYMO3HE, a HajayOJbH aHAJIW3UPaHH CJIOjEBU Y
cmabo 70 A0CTa XyMO3HE. 3eMJBHIINTE je IT00po
00e30el)eH0 YKyImHUM a30TOM, IITO j& MOCIenula
BHUCOKOT cajipkaja opraHcke wmatepuje. OmHOC
yribe€HHKA M a30Ta Takohe MMa BUCOKY TPOCTOPHY
BapujabminHoct. Ha naBe mapuene y OKBUpY
MOBpIIMHE Mpe/Brl)eHe 32 HCITUTHBAKE 3eMJIBUIII-
ta, ogHoc C/N je mocra y3ak 3a 3eMJBHINTE IO
0OpOBHUM KyNTypama, 0K je Ha jeJ[HOj TMOBPIINHU
mupok (Tabema 16.1). To 3aBucu ox yuertha Bere-
Talyje U3 NpHU3eMHE (JIOpE Yy YKYITHO)j MPOIYyK-
IIUjU OpTaHCKE MaTepHje U3 Koje Ce CTBapa XyMycC.

TeKcmypHu cacmae 3embunima

dusnuka cBOjcTBa €yTPUYHOI KaMOucona
Ha CEepIICHTUHUTHMA, Ha OMOMHAMKALIN]CKO] TAUKH
Ha Mokpoj lopu kapakrepuine jako H3pakeHa
npocropHa BapujabuinHoct. To je HapouyuTo
U3PAKEHO y caipXkajy CKeyleTa, ajlu Takohe u y
TEKCTYPHOM CacTaBy CHTHE 3eMJbe. MeXaHWuKd
cacraB 3emsbHITa 3eMJpHIITe HA Mokpoj [opu
KapakTepHIle JIak TEeKCTypHH cacraB (Tabena
16.2). Kom cBa Tpu aHanu3upana mpoduia
JOMHUHAHTHY ¢pPaKkmujy y TEKCTypHOM CacTaBy
yrHU npax. OBakaB TEKCTYpHHU cacTaB 00e30ehyje
n00py  BOAONPOINYCTJBUBOCT M a€pHCaHOCT
3eMJBHIIITA LIEJIOM TyOMHOM COJIyMa.
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Regarding the content of humus, the surface
soil layers have fair to high humus content, and
the deepest analyzed layers have low to fair
content. The soil is well supplied with total
nitrogen, which results from the high content of
organic matter. The ratio of carbon to nitrogen
also has high spatial variability. On two plots
within the area intended for soil testing, the C/N
ratio is quite narrow for the soil underlying pine
cultures, while one plot has a wide range (Table
16.1). It varies with the share of the ground flora
vegetation in the total production of organic
matter from which humus is formed.

Soil texture

The physical properties of eutric cambisol
on serpentinites on the Mokra Gora sample plot
are characterised by considerably high spatial
variability. This is particularly pronounced in the
skeleton content but also the soil texture.
Regarding the mechanical composition of the soil
on Mokra Gora, it is light-textured (Table 16.2). In
all three analyzed profiles, silt is the dominant soil
particle. This textural composition ensures good
water permeability and soil aeration throughout
the depth of the solum.



Kox mpBor anammsupanor mpoduia
MOBITMHCKA ~ CJIOjEBH  3E€MJBHINTA  TIPHITANA]y
TEKCTypHO] KJACH MpalIKacTUX WIOoBada, a

HajayOJeMy aHANU3UpPaHH CJIOj j€ MPalIKacTo
ruHOBHTAa WioBava. Kom mpodwmma 2 cBa Tpu
aHANM3WpaHa Clloja MPHUIMAIajy TEKCTYPHO) KJIach
MpanKacTUX UioBaya.

Kon Ttpeher mnpoduna canpkaj rimHE
(zemspumHEX uecthma Mamux ox 0,002 mm je
Hemto Behu. IloBpIIMHCKM CJ10jeBH KOX OBOT
npodpuna  MOpUNAAajy  TEKCTYPHO] KJ1acH
MPAIIKacTO TIAMHOBUTHX WJIOBada, a HajIyOsbn
aHaJTM3UPAHHU CJI0j KJIACH WIIoBayYa.

Kapaxkmepucmuke opzancke
npocmupke

Ha OwowmHmumkammjckoj Ttaukd ,,Mokpa
I'opa* mohHocT opraHcke mpoctupke ce kpehe ox
4,5 no 5,5 uM. Maca opraicke NpocTUpKe U3HOCH
y mpoceky oko 7159 Tona cyBe opraHcke
Matepuje mo xekrapy (tabema 16.3). Canpxaj
OpPTraHCKOT YIJbEHUKA Y OpraHcKoj HpPOCTHPIH
jako Bapupa. Y aHamu3MpaHUM Y30pIHMa Cce
kperao ox 37,22-47,54 g/100gr (%). Y mpoceky
Ha jETHOM XEeKTapy IMOBPIIMHE Yy OPTaHCKO]
npoctupiy je BezaHo 30,49 ToHa yribeHuKa.

O03upoM aa ce paad O KyITypu Oemor
Oopa, campkaj YKYIMHOT a30Ta Yy XOPH3OHTY
OpraHCKe TMPOCTHPKE je JOCTa BHUCOK, H
KapakTepuIle ra BHCOKa poCTOpHA
BapujabmHOCT. Tpeba nmarn y BUy N1a 3Ha4ajaH
JIe0 Marepujaja KOju YMHH OPTaHCKYy MPOCTUPKY
BOJIM TIOPEKJIO OJf BPCTa W3 CIpara NpU3eMHE
¢nope, mTo objammaBa nmosehaH caapkaj azora y
HOPraHCKOj TPOCTUPLHM TOA KYyJITypoM Oesor
6opa.

OnHoC yrib€HHKA W a30Ta Takohe Mmokasyje
BHCOKY IIPOCTOPHY BapujaOMIIHOCT. Y MpoceKy
u3HocH 65,84, mTO je xOoCTa INMHUPOK OJHOC.
Mupox C/N ogHOC pe3yiTUpa YCHOPEHUM
pasnarameM OpraHCKe Marepuje M YCIIOPEeHHM
npeBolermeM ONbHUX aCHMHJIATUBA U3 OPTaHCKUX
y OMJbKaMa IpUCTyIayHe 00JINKe.

Pazmenvueu kamjonu

VY ajicopnTHBHOM KOMIUIEKCY 3eMJBHINTA Ha
OvonHOMKanMjckoj  Tauku  ,,Mokpa  ['opa“
pa3MeHJbUBU 0a3HU KaTjOHU 3HATHO Mpeorial)yjy
HaJl KUCENMM. AJICOPIITUBHH KOMIUIEKC j& CKOpO
NOTHYHO 3acuhieH 0a3HUM KaTjOHHUMA, KOJHX, KOJ
aHATM3UPAHUX Y30paKa, y KallalUuTeTy pa3MeHe
KaTjoHa uMa Buiie o1 99%.

In the first analyzed profile, the surface soil
layers belong to the textural class of silty loams,
and the deepest analyzed layer is silty clay loam.
In profile 2, all three analyzed layers belong to the
textural class of silty loams.

In the third profile, the content of clay (soil
particles smaller than 0.002 mm) is slightly
higher. The surface layers in this profile belong to
the textural class of silty clayey loam, and the
deepest analyzed layer belongs to the loam class.

Organic horizon characteristics

On the "Mokra Gora" sample plot, the
thickness of the organic horizon ranges from 4.5
to 5.5 cm. The mass of the organic horizon is on
average about 71.59 tons of dry organic matter per
hectare (Table 16.3). The organic carbon content
of the organic horizon varies greatly. In the
analyzed samples, it ranged from 37.22-47.54
0/100 g (%). On average, 30.49 tons of carbon
were bound in one hectare of the organic horizon.

Considering that it is a Scots pine culture,
the content of total nitrogen in the organic horizon
is quite high, and it is characterised by high spatial
variability. It should be noted that a significant
portion of the matter that makes up the organic
horizon originates from ground flora species,
which explains the increased nitrogen content in
the organic horizon underlying the Scots pine
culture.

The ratio of carbon to nitrogen also shows
high spatial variability. On average, it amounted to
65.84, which is quite a wide ratio. A wide C/N
ratio results in the slow decomposition of organic
matter and slow conversion of plant assimilatives
from organic to plant-accessible forms.

Exchangeable cations

In the adsorptive complex of the soil on the
"Mokra Gora" sample plot, exchangeable base
cations significantly predominate over acidic ones.
The adsorptive complex is almost completely
saturated with basic cations, which are in the
analyzed samples composed of more than 99% in
the cation exchange capacity.
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CepIrieHTHHUTCKO TEPUIOTUTCKE CTEHE, Ha
KojuMa je oOpazoBaHo eyTpudHO  cMmehe
3eMJBHINTE HA OMOMHUKAIUjCKO] Ta4yKHu ,,MOKpa
lopa“ cmamajy y QepomarHesujcke CHIMKATE.

JoMuHanTHH 0a3HM KaTjoH Vy KallaluTeTy
pa3MeHe KaTjoHa je MarHe3WjyM Yy CBHM
aHaM3UPaHUM CJI0jeBHMA. Ha  oBakBum

3eMJBHINITIMA TO j€ OCHOBHH 3E€MHOAQJIKAIHH
eJIeMEeHT, Koju 00e30elyje HeyTpamHy peakuujy
3eMJBHUIIHOT PAacTBOPa U Mope]l auIupHKaTOpcKe
yiore Oenor Oopa. Pa3MeH/bMBH MarHe3ujym je
HajMamke 3aCTYIJbEH Y MOBPUIMHCKUM CJIOj€BHIMA,
a ca OyOMHOM ce WeroBe KOHIEHTpaluje y
KalanuTeTy pa3MeHe KaTjoHa noBeharajy.

Jpyrn mO 3acTyIJB€HOCTH pa3MEHJbHBU
0a3HN KatTjoH je Kammujym. IberoBo yuemthe y
KalmanuTeTy pa3MeHe KarjoHa je Hajeehe y
MTOBPIIMHCKOM CJIOjV, a ca AYOMHOM 3eMJBHUIITA Ce
cMamyje.

Kanmjym je 3HaTHO Mame 3acCTYIUbCH Y
KalmanuTeTy pa3MeHe katjoHa. Kao u y ciyuyajy
Kalyjyma, Tako W pa3MEHNIjUBH KanujyM HajBehe
yuemhe WMa y TOBPIIMHCKMM CIIOjeBHMa, a ca
TyOMHOM H-ETOBE KOHIICHTPAIIUje CE CMamby]y.

Hajmame 3acTymupeH 0a3HM KaTjoH Yy
KaIlmanuTeTy pa3MeHe KaTjoHa OBOT 3EMJBHIITA je
HATpHUjyM.

On KucenWx KaTjoHAa Yy aJCOPNTUBHOM
KOMIUIEKCY 3embHmiTa Ha Mokpoj Mopu
HAj3aCTYIUbCHUJH je alyMHUHHjyM, a 3aTHM
rBoxhe, ma manraH. CnoGonaH BOJIOHWK HUje
JIETEKTOBaH HU Y jeTHOM y30pKY (Tabena 16.4).

Excmpakm y yapckoj 6oou

VY 3eMJBUITHOM €KCTPAKTy y IapCKOj BOJIH
onpehuBanu cy: kamuujym (Ca), MarHesmjym
(Mg), xamujym (K), manran (Mn), docdop (P),
6akap (Cu), omoso (Pb), kaamujym (Cd) u munk
(Zn).

Haj3acTymubeHuju €eMeHT Y eKCTPakTy y
apckoj  BoAM  je  MarHeswjym.  Iberose
KOHIIEHTpAIje Cy Ha 00a JIOKAIUTETa HajMamke Y
XOPH30HTY OpraHCKe MPOCTHPKE, a ca MpelackoM
y OpraHOMHMHEpPAlIHM Je0 COJlyMa Harjio ce
noBehasajy.

Jdpyru 1O  3aCTYyIUBEHOCTH  EIIEMEHT
EKCTpPaxOBaH y I[APCKOj BOJM j€ KaJllUjyM.
Bberose najBehe KOHUEHTpaLUje Cy Y XOPH30HTY
OpTaHCKe MPOCTUPKE, IITO je pe3yNTaT OUOJIOIIKe
akymynanuje. Ca ayOMHOM 3eMJBHINTA CaPIKaj
EKCTPaxOBaHOT KaJll[jyMa Ce jaKo cMambyje.

VY kynrypu Oenor 6opa Ha Mokpoj ['opu
KaJIijyM €KCTPaxoBaH y IIapCKOj BOIHU je Takohe
3HATHO 3aCTYIUBCHUJU Yy XOPH3OHTY OPraHCKe
MPOCTHUPKE HETr0 y OPraHOMUHEPATHUM JEIOBUMA
3eMJBHIITA.
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The serpentinite peridotite rocks underlying
the eutric brown soil on the "Mokra Gora" sample
plot belong to ferromagnesian silicates. The
dominant base cation in the cation exchange
capacity is magnesium in all analyzed layers. On
such soils, it is the main alkaline earth element,
which ensures a neutral reaction of the soil
solution besides the acidifying role of Scots pine.
Exchangeable magnesium is the least represented
in the surface layers, and its concentration in the
cation exchange capacity increases with depth.

The second most abundant exchangeable
base cation is calcium. Its share in the cation
exchange capacity is highest in the surface layer
and decreases with soil depth.

Potassium is significantly less represented
in the cation exchange capacity. As in the case of
calcium, exchangeable potassium has the largest
share in the surface layers, and its concentration
decreases with depth.

The least represented base cation in the
cation exchange capacity of this soil is sodium.

Of the acidic cations in the adsorptive
complex of the Mokra Mora soil, aluminium is the
most abundant, followed by iron and manganese.
Free hydrogen was not detected in any samples
(Table 16.4).

Elements soluble in aqua regia

In the soil extract in imperial water, the
following were determined: calcium (Ca),
magnesium (Mg), potassium (K), manganese
(Mn), phosphorus (P), copper (Cu), lead (Pb),
cadmium (Cd) and zinc (Zn).

The most abundant element in the extract in
agua regia is magnesium. In both localities, its
concentrations are the lowest in the organic
horizon, but they sharply increase with the
transition to the organomineral part of the solum.

The second most abundant element
extracted in aqua regia is calcium. Its highest
concentrations are in the organic horizon, which is
the result of biological accumulation. With the
depth of the soil, the content of extracted calcium
decreases greatly.

In the culture of Scots pine on Mokra Gora,
potassium extracted in aqua regia is also
significantly more abundant in the organic horizon
than in the organomineral parts of the soil.



IloBehano  mpucyctBo  kamujyma  y
OpTraHCKOj MPOCTHPITA Y OMHOCY Ha AyOJhe JIEIOBE
3eMJBHMINTa je Takohe pe3ynraT OHOJOLIKE
aKyMmyJialfje OBOT Makpo eleMeHTa UCXpaHe.

Campxaj manrana Ha Moxkpoj lopu, Ha
CEPIIEHTUHUTCKOM CMel)eM 3eMJBUINTY je HajHIKU
Yy XOpPHU30HTY OpraHCKe MPOCTHPKE, a ca JyOUHOM
comyma ce jako moBehasa.

Konmunna docdopa y excTpakTy mapcke
BOJIe je y KynTypu Oenor 6opa Ha Mokpoj ['opu
u3y3etHo Hucka. Hajseha je y xopuzoHTy
OpraHcke TIPOCTHpPKE, a y OPTraHOMHHEPAITHOM
JIeJTy 3€MJBHIIITA jaKO OTaja.

Bakap pacTBOpJbMB y IIapCKOj BOAM je Ha
Moxkpoj Topm cmabo 3acTymspeH, Kako Yy
OPraHCKO] MPOCTHPLH, TaKO WM Y IOBPIIMHCKUM
CJI0jeBMMA 3E€MJBHIIITA.

Konmunna onoBa W kKaaMujyma cy Wy
XOpU30HTY OpraHCKe NPOCTHPKE H y IyOJbHUM
clojeBMMa eyTpHUYHOT cMeher 3emubuira Ha
Mokpoj 'opu ucnon numura aerexuuje (Tabena
16.5).

Oxcanamno pacmeopvuseu anymunujym (Al) u

26001che (Fe)

VY oOKcajgaTHOM pacTBOPY CEPIEHTUHUTCKOT
cMmeler 3emspuiiTa Ha IOKAIHUTETY ,,Mokpa ["opa“

npeoBiahyje TBoxhe Ham  ANyMHHH]YMOM.
[MpeoBnanaBame reoxkha HAJ aTyMHUHHjYMOM j€ U
pa3yMJbHBO jep cy CEPIICHTUHUTH

¢depomarnesnjckn cunukati. Ilpm oBome Hema
BUJUBMBHX IIPOMEHA KOHIEHTpaluja TBokha ca
JlyOUHOM.

AJlyMUHHjyM je Yy OKCallaTHOM pPacTBOpPY
3HATHO crabuje 3aCTyILJbEH. Hajamxe
KOHIICHTpAIIHje OBOT €JIEMEHTa Cy KOHCTATOBaHE Y
MOBPIIMHCKUM cJIOjeBUMa cMeher 3eMJbHINTa Ha
CEpIIEHTHHHTY, a ca JyOMHOM 3eMJBHINITA ce OJ1aro
noeehasajy (Tabena 16.6).

The increased presence of potassium in the
organic layer compared to the deeper parts of the
soil is also a result of the biological accumulation
of this macronutrient.

Manganese content on Mokra Gora, on the
serpentinite brown soil, is the lowest in the
organic horizon but increases strongly with the
depth of the solum.

The amount of phosphorus in the aqua
regia extract is extremely low in Scots pine
culture on Mokra Gora. It is the largest in the
organic horizon but it decreases strongly in the
organomineral part of the soil.

Copper soluble in aqua regia is poorly
represented on Mokra Gora, both in the organic
horizon and in the surface soil layers.

The amount of lead and cadmium in the
organic horizon and the deeper layers of eutric
brown soil on Mokra Gora are below the detection
limit (table 16.5).

Oxalate extractable aluminum (Al) and iron (Fe)

Iron exceeds aluminium in the oxalate
solution of the serpentinite brown soil in the
"Mokra Gora" locality. The predominance of iron
over aluminium is understandable because
serpentinites are ferromagnesian silicates. Here,
there are no visible changes in iron concentrations
with depth.

Aluminum is significantly less abundant in
oxalate extract. The lowest concentrations of this
element were found in the surface layers of brown
soil on serpentinite, but they slightly increased
with the depth of the soil (Table 16.6).
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17. MPOIIEHA OIITEREIBA
ACUMUJIAIIMOHUX OPT'AHA
O30HOM Y 2022. TOAUHU

17. ASSESSMENT OF OZONE-INDUCED
INJURIES TO ASSIMILATION
ORGANS IN 2022

Jeman op Haj3HauajHMjuX 3araljuBavya y
BeaukuM JnenoBuMma EBpomne je o3oH. Iloctoje
JIOKa3n Ja aMmOWjeHTallHE KOHIIEHTpalHje O30Ha
nponaliene y EBponn m3a3wBajy Hu3 edekara Ha
BereTanujy, ykJjbyuyjyhu u BujbuBe MoOBpea Jiu-
CTa, pacT M CMambeHe IIPUHOCA, U MEHhajy OCETIbU-
BOCT Ha OWOTHYKE U abuoTnuke (axrtope. bymyhu
Ja 3araljere 030HOM HE OCTaBJba €JIEMEHTapHE
ocTaTake KOjU MOTY J1a C€ OTKpHjy aHAJITHUYKUM
TeXHWKaMa, BHJJbHUBE MOBPEAE HA WITHIAMA CYy
JEIMHU JIaKO MEpJbUB J0Ka3 Ha TepeHy. Mako Bua-
JpuBa omrtehema He caapxke cBe Moryhe oOimke
omrehema apeeha u npuponHe Bereramyje (Tj. pa-
HUje BUIJbUBE (U3HOIOIIKE MPOMEHE, CMaCHE
pacra, UTH), IOCMaTpame TUMUYHUX CUMIITOMA Ha
TepeHy KOJl J1eJIoBa OMIbaka, UCIIOCTABHIIIO C€ Kao
BakaH (akTop 3a MpPOIEHYy yTWIlaja 030HAa Ha
OCETJBMBHM BpCTaMa.

Y 3aBUCHOCTH O/ MECTa 3aJip>KaBarma 030H
MOKe OWTH BPJIO KOPHCTAaH U BPJIO IITETaH 32 JKU-
BOT Ha 3eMsbd. O30H KOHIIGHTPHCAH y CTpaTo-
ctepu ce cMaTpa 100puM o30HOM. Kana je Onmzy
MOBPIINHE 3eMJbE y Ba3AyXy KOjU IHUIIEMO TO je
JIOII 030H, BEOMa je ITeTaH 3araljuBad, mpoy3po-
kyje omrehema miuyha, TkuBa u 3acana. O30H je
CHa)kaH (POTOXEMHjCKH OKCHJIAHT KOju omrehyje
caB OMJbHH M )KHBOTUEGCKHU CBET.

O30H ce ¢opMupa NPUIMKOM CIOKCHHUX
XeMHjCKUX peakinuja usmely nBe rpyne 3arahupa-
4a; YrJbOBOJOHMYHMX €MHCHja Kao IpojayKaTta
caropeBama (POCHIIHHX TopuBa y3 caoOpahajHuiie,
TEpMOEJIEKTpaHe M CII., Ka0 M a30THUX OKCHJA O]l
KOJHX Cy HEKH Y BUCOKHM KOHIICHTpAIHjama OTp-
OBHU M IPUCYTHH y aTMOc]epH. Y3 MPUCYCTBO ja-
ke ceeTyiocTH (Y B 3padema) y ,,cMecama MmoxyTaH-
aTa“ MOIyT CMOTa W3HAJ TYCTO HACEJheHUX Tpajl-
CKHX HJIM 30HA Ca TEIIKOM MHIYCTPHjOM, Kao Ipo-
IYKT ce ociiobalja 030H M 1OCTOj€ €BUCHTHHU JIOK-
a3W O WITETHOCTH OBOT, W3Mehy ocramux W raca
cTakjeHe OamiTe, pe CBera Ha yceBe, ajld M Ha
BpCTE rajeHe y HIyMapcTBY, KOje ce MpeBacxXoHO
CBPCTaBajy y IIUPOKOJIMCHY BEreTalujy.

Kao pesynrar myroromummux mnpahema u
Mepema KOHIICHTpalHja 030Ha (BpJIO HecTaOwWiI-
HOI' ¥ BUCOKO PEaKTHBHOT Taca), U3MEPEeHUX Ha
Hajpa3IMYUTHjUM JIOKaJIUTeTHMa IMpoM EBporme
noOujeHa je jacHWja ClHMKa CTEleHa HEeroBOT
IITETHOT JiejcTBA. JIMpEeKTHa W TOJMM OKOM
BWUbMBa omTehema acCHMWIAMOHUX — TKHBA
aucTa WM pele YeTuHa, KojuMa ce MHAUPEKTHO
penykyje paszBuhe, 3a MOCIEIUIy UMa CMambeHe
MpUHOCA M TpupacTta U (PU3HONOMKO clabibeme
Ombaka onmrehieHuX aCHMUIIAIIMOHUX OpTraHa.

Ozone is among the major pollutants in
large parts of Europe. There is evidence that
ambient ozone concentrations can have a range of
different effects on vegetation, including visible
damage to leaves, reduced growth and yield, and
increased susceptibility to biotic and abiotic
stresses. Since ozone pollution leaves no
elemental residues that can be detected by
analytical techniques, visible needle injuries are
the only easily measurable evidence in the field.
Although visible damage does not include all the
forms of damage to trees and natural vegetation
(i.e. previously visible physiological changes,
growth reduction, etc.), field observation of
typical symptoms in plant parts turned out to be an
important factor for assessing the impact of ozone
on sensitive species.

Depending on the place of retention, ozone
can be very useful and very harmful to life on
Earth. Ozone concentrated in the stratosphere is
considered "good" ozone. If it is near the surface
of the Earth, i.e. in the air we breathe, it is "bad".
There, it becomes a very harmful pollutant that
can cause damage to the lungs, tissues and crops.
Ozone is a powerful photochemical oxidant that
damages all plant and animal life.

Ozone is a product of complex chemical
reactions between two groups of pollutants —
hydrocarbon emitted from burning fossil fuels, or
in roadside areas or thermal power plants, etc., as
well as nitrogen oxides, which can be found in the
atmosphere and whose high concentrations can be
toxic. In the presence of strong light (UV
radiation), "mixtures of pollutants”, such as smog,
give off ozone above densely populated cities or
areas with heavy industry. There is strong
evidence of the harmful impact of ozone as a
greenhouse gas not only on crops but forest tree
species, primarily broad-leaved vegetation.

Long-term monitoring and measurement of
ozone (unstable and highly reactive gas), whose
concentrations were measured at various locations
throughout Europe, gave a clearer picture of the
degree of its harmful effects. Direct, even to the
naked-eye visible damage to the assimilation
tissues of leaves, or less often needles, indirectly
reduces the growth and results in a decrease in
yield and growth and physiological weakening of
plants with damaged assimilation organs.
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Omrehewa Hacrana JeIOBamEM 030HA
MeHbajy yobWdajeHy CHoCOOHOCT OMJbKE Ja ce
OyNpe WITETHOM JeNoBamby OWOTHYKHX |
abuotnukux (pakropa cpeauHe.

Kpo3 pesynrare cTyamja oBe mpobiieMaTHKe
WCIIOCTaBMJIO CE J1a je BakaH (haKTop 3a MPOIEHY
yTUIaja O030Ha IOCMaTpame U IPEro3HaABAE
TUNWYHUX CHUMIITOMAa Ha TepeHy. Jlokasm Koju
JaHac jacHO TIOKa3yjy Jla ce€ O30H jaBjba Yy
KOHIIGHTpaljaMa Koje H3a3WMBajy BUAJbUBE
¢donmjapHe IITETE je MHUPOK CHEKTap OCETIHBHBUX
Ouspaka. Mako BuasbuBa omrehema O30HOM He
campke cBe Moryhe oOimke moBpene npseha u
NpUPOJHE BereTanuje (OJJHOCHO paHUje BHUIJBUBE
¢du3noNoNIKe MPOMEHE, CMambeHhe pacTta, UTI.),
MOCMAaTpame TUIMWYHUX CHMITOMA Ha JEIOBHMa
Ousbaka Ha TepeHy (Kao MacuMBHA OMO-MHAMKAIL-
Wja) UMa BPEIHOCTH 32 MPOIICHY YTHIAja H3JI0XKe-
HOCTH OKOJIHE 030HY Ha OCETJFHBHM BpPCTaMa.

EBanyamuja ce OuTHO  pa3nmkyje 3a
mumhape W YeTHHape, a pe3yjTaTH Mopajy OuTh
NOTBpheHM OJ CTpaHe BaIMIAMUOHOT LEHTpA,
MOCEOHOr EKIIEPTCKOr THMa. 3aTHUM ce Jo0uja
cepTuduKaT 0 Haymaly 3a BPCTy KoOja je WUCIHTH-
BaHa (IITETE O/ 030HA Cy Ca CHUTypHOIINY JEeTEeKT-
oBaHe Ha dYeTmHapuma — Pinus vrstama), HakoH
yera cjequ Jnajbe npaheme mojase. McrpakuBaun
ynyheHn y TeMaTuKy, eKCHEepTH 3alliTUTe OHJba
KOMIIETEHTHH J1a eTUMHUHALN]OM 010ale ITETE O]
yoOMuajeHuX  y3pouyHHMKa (TpHEbe, HWHCEKTH,
TUTOJIOHOCHA TeJla TJbHBA, OXKETOTHHE, MPa3 HTI.)
ycaBplIaBajy ce Jajbeé 3a  IPEro3HaBame
omrehema Ha TNPUBpPETHO  HAj3HAYAjHUjUM
BpcTama, ob3upoM  na cy  nosehane
KOHLICHTpAIMjeé 030HA Y aTMOC(EepH HEUITO IITO
he eBupeHTHE NpPOMEHE KIMME TEeK JIOHETH Y
00MMY KOjU TPEHYTHO HUje Moryhe MpeBUICTH.

Y Esponu, yTHiaj o30Ha MO0 HUBOMMA je
JOBOJFHO BHCOK JIa TPOY3pPOKYje BHIJEUBE TIOBP-
e/le Ha MaTW4YHUM BpcTama. [IporeHa BHIIBUBHX
omrtehema je moryha Ha HauWMH 32 OTKPUBALE
yTUIlaja TIONyTaHaTa y IIYMCKMM Ouibakama u
MOTY J1a ce HIeHTH(PHKY]y TTOTEeHIHjatHe 001acTh
pu3nKa. Y MOHHUTOPUHT MpOTpaM Cy YKJby4eHa
BUAJbMBA omTehama 030HOM, U TO C€ UCIHTYje Ha
MaH-€BPOIICKOM HHUBOY Y OKBUpPY MPOTOKOJIA O
ICP-mrymama u FutMon (Life +) npojexTa.

CymTHHCKa OCHOBA 3a W300p UHYKOBAaHHX
BuAsbMBUX moBpena o3oHoM (Oz), je ma MHoOre
OWJbHE BpPCTE pearyjy Ha HUBO 3araljema 030HOM
ca jaCHUM BHJJBMBHM (DOIIMjapHHM CHUMIITOMUMA,
KOjU MOTYy Ja C€ JWjarHOCTHKYjy Ha TEpeHY.
Pesynrtaru w3 HHWBO-a 1  he  Ourm
JOKYMEHTOBaHM Yy Marama Koje TIOKpPHBajy
EBpomy, koje kapakrepuine obnact moBehaHor
O30HCKOI' PH3HMKa 32 €BPOIICKE LIYMCKE EKOCHC-
TeMe.
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Ozone-induced damage changes the plant's
usual ability to resist the harmful effects of biotic
and abiotic environmental factors.

The research results related to this issue
show that the observation and identification of
typical symptoms in the field is an important
factor in assessing the impact of ozone. A wide
range of sensitive plants is clear evidence that
0zone occurs in concentrations that cause visible
foliar damage. Although visible ozone damage
does not include all the forms of damage to trees
and natural vegetation (i.e. previously visible
physiological changes, growth reduction, etc.),
field observation of typical symptoms on plant
parts (as a passive bio-indication) is valuable in
assessing the environmental exposure to ozone in
sensitive species.

The assessment procedure is significantly
different for broadleaves and conifers. However,
the results must be confirmed by a special expert
team at the validation centre. The centre issues a
certificate of the findings obtained for the
examined  species  (ozone-induced damage
detected with certainty in conifers - Pinus
species). It is followed by further monitoring of
the phenomenon. Competent researchers, i.e. plant
protection experts competent to identify and
eliminate the damage from other common causes
(mites, insects, fungus fruiting bodies, bark burns,
frostbites, etc.) are further trained to recognise
damage to the most economically important
species, bearing in mind that the increased ozone
concentrations in the atmosphere are something
that the ongoing climate change is yet to bring to
an extent that current assessment cannot predict.

In Europe, ozone exposure levels are high
enough to cause visible injury to native species.
Assessment of visible damage is carried out by
detecting the effects of pollutants in forest plants
and identifying the potential areas of risk. Visible
ozone-induced damage is included in the
monitoring program at a pan-European level
within the framework of the ICP Forest protocol
and the FutMon (Life +) project.

The identification of visible ozone-induced
injury (Os) is based on the fact that many plant
species respond to the level of ozone pollution
with clear visible foliar symptoms that can be
diagnosed in the field. Level Il results will be
documented in maps covering Europe, whose
forest ecosystems are exposed to increased ozone
risk.



Mebhytum, pa3Boj HWHIYKOBaHE TIOBpEIE
030HOM je creru(UIHO 3a HHTEP U UHTpA - BPCTE,
M 3aBUCE  OJ  JIOKalHE  aMOHjeHTallHe
KOHIIGHTpalMje O030Ha W Ha OCTaly >XHBOTHY
CpenuHy, Kao INTO Cy OMOTHYKM M KIMMATCKH
¢akropu. 300T ClIOKEHE MPHUPOJAE AWjarHO3E U
OrpaHUYEHa yjarama, pe3ylTaTH HCIUTHBAbA
npeeha m mpomeHe Beretammje Tpeba y3eTH Y
003Mp Kao MOTy-KBaHTUTATUBHO.

3arahera 030HOM, 3a pa3NUKy of 3araema
¢GyopoM WM CyMIOpP-AWOKCHIOM HE OCTaBJbajy
eJIeMEHTapHe OcTaTake KOju MOTY /1a OTKPH]y aHa-
JUTUYKUM TeXHHKaMa. Jlakie, 030HOM HHIYKOBa-
HE BUIJbUBE TOBpEJC Cy Ha WIVIMIAMa U Camo je
TO JIaKO MEPJHHB J0Ka3 Ha TEPEHY, Kao MOCIeaANIa
OKCHIaTHBHOT CTpeca, a IITO JOBOJH IO HETOBO-
JbHUX (DU3HMOJIOMIKMX W MOP(QOJIOIIKUX edeKaTa.
Jlo canma y eKcliepiMeHTATHIM CTy/AWjama, eKcIIe-
PUMEHTH Cy c€ KOHIICHTPHCAIN Ha 00jallmhaBame
MeXaHH3MHMa KOjU JOBOJM 110 omTehema, HE Ha
WACHTU(PHUKALM]Y ¥ KapaKTepHUCame CHMIITOMA
NOCMAaTPaHHX y TIOJbY HAa PETHOHATHOM HHUBOY.

Op ampuiia 10 OKTOOpa, MHOTe OUJbHE BpC-
TE€ KOje Cy OCeTJbMBE Ha IOBHIICHE KOHIICHT-
paryje 0o30Ha ¥ MOTY MOKa3aTH BHUIJBUBE TIOBpEIE
Ha TOPI-MM ITOBpIINHaMa JucHe Mace. [lopen Bun-
JBMBHX CUMITOMa, nuiihe Ousbaka omreheHux 03-
OHOM j€ CHUTHHje, a OMJbKE MOTY MPOU3BECTH Ma-
Y KOJIMYUHY 371paBor cemeHa. OcuM Tora, ImoBp-
ezie 0]l 030Ha MOTy noBehaTu OCeTJbUBOCT OnJbaKa
Ha JIpyre y3pouHuKe omTehema, Kao mTo Cy ITe-
THH MHCEKTH W TJbuBe. Ha BehmMm Hagmopckum
BUCHHaMa, MehyTum, moBpena o1 O30HA MOXKe
outn MackupaHa obojenomhy numrha moyeTkoM
jecenn. JloOpa mecra 3a Tpakeme MOBpena Of
030Ha Cy OMJBbHE BpCTE KOje Ce Hajase JaleKo OJ1
rJIaBHUX acaITHpaHKX ITyTeBa U JAIEKOBO/A.

Wnentudukaryja CUMIITOMa Ha
yeTMHapuMa - BwubnBa omrehema uriamna
YeThHapa OJ O030Ha H3paXKEeHa Cy Y TOPHUM
JIENIOBUMa KpYHE, Yy TOpHEM Jelly TpaHdHla H
urianna. 3a BUXOBY UICHTU(HUKALN]Y KOpUILNeH!
cy cienehu KpuTepyjymu:

1. XnopornyHa mpomeHa je Hajyemhn CHMIITOM
MHIyKOBaH O30HCKUM oluTehemeM OnmucaH Ha
UIIIAIaMa YeTUHAPA, a Pe3yJITaT je XPOHUYHOT
u3JIarama 030Ha M MOXE C€ OMHMCATH Kao XKyTa
WIA CBETJO 3elieHa TMOBpIIWHA CIWYHE
BeNW4YMHE, 0Oe3 owWwTpux rpaHua usmehy
3eleHe W JKyTe 3oHe. MelyTuMm, HuUCy cBu
UTTINIIE Y CBEXKIbY TIO/jeTHAKO omreheHe.

2. XJOpoTHYHA MPOMEHA CE€ YEeCTO I0jaBJbYje
caM0O Ha HWIMLaMma crapujuMm o 1 roaune
(mBoroaMIIHEGE WIJIUIC M cTapuje). M3riena
Jla ce mocMaTtpaHu cumnromu mosehasajy ca
noBehameM CTapocTH Hrivua (CTapocHH
edekar).

However, the development of ozone-
induced injury can be either inter-specific or intra-
specific, depending on local ambient ozone
concentrations and other environmental factors,
such as biotic and climatic factors. Due to the
complex nature of the diagnosis and limited
investments, tree and vegetation assessment
results should be considered semi-quantitative.

Ozone pollution, unlike fluoride and sulfur
dioxide pollution, leaves no elemental residue that
can be detected by analytical techniques. Visible
ozone injuries are induced on the needles and their
occurrence as a consequence of oxidative stress is
the only easily measurable evidence in the field
that produces unfavourable physiological and
morphological effects. Previous experimental
studies have focused on explaining the
mechanisms that lead to damage, rather than
identifying and characterising symptoms observed
in the field at a regional level.

From April to October, many plant species
sensitive to elevated ozone concentrations may
show visible injury on the upper surfaces of the
leaf mass. Besides visible symptoms, the leaves of
ozone-damaged plants are smaller, and the plants
may produce fewer healthy seeds. In addition,
ozone injury can increase the susceptibility of
plants to other damaging agents, such as harmful
insects and fungi. At higher altitudes, however,
ozone injury may be masked by leaf
discolouration in early autumn. Ozone-induced
injuries should be looked for in plant species
located away from major paved roads and power
lines.

Identification of symptoms on coniferous
trees - Visible ozone-induced injury to conifer
needles is more noticeable in the upper crown
parts and upper sides of twigs and needles. The
following criteria were used for their
identification:

1. Chlorotic mottling is the most common ozone
induced symptom found on conifer needles,
and it results from chronic exposure to ozone.
It can be described as yellow or light green
areas of similar size without sharp borders
between green and yellow zones. However, not
all needles in a fascicle may be uniformly
affected.

2. Chlorotic mottling frequently appears only on
needles older than one year (second-year
needles and older). The observed symptom
seems to increase with the increasing needle
age (age effect).
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Tadesma 17.1. Tunosu omrehemwa u npoueHar omrehema yernHa ca cumnromuma (30 yeTnHa 1O TPAHYNIIN)

Table 17.1. Types of injury and the percentage of injured needles with symptoms (30 needles per branch)

Tun
omrehema/
Score

Omrrehema y (%)/ Frequency
class (%0)

Jepuaunuja/
Definition

0

Be3 omrrehera/ No injury

Hewma omrrehennx yeruna/ None of the needles are injured

1-5% uernHa 1o rpanu nokasyje 3Hake ourrehema ox o3oHa/ 1 — 5% of

1 1-5% the needles per branch show ozone symptoms

2 6-50 % 6-50% ueriHa 1o rpaHu Mokasyje 3Hake ormreherma o1 o3oHa/ 6 — 50%
of the needles per branch show o0zone symptoms

3 51100 % 51-100% veTnHa 1o TpaHy Mokasyje 3Hake omrehemwa ox o3oHa/ 51 —

100% of the needles per branch show o0zone symptoms

3. XJopoTMYHa TPOMEHA je 3HA4YajHUja Ha
JIeNIOBUMA TJIE Cy WIJIMLE BUILE OCyHYaHE O]l
OHHX KOj€ Cy y ceHITH (edekar CeHKe).

4. Jlakme ce mocMmarpajy TpOMEHE ako Cy
WUrIUne y Tpynd jegHe TOopex  JIpyrux
¢dhopmupajyhn “Oykermhe.

Unentnduxamnmja CUMIITOMA Ha
mumrhapuma - Tlo obpaciy 672004.LTF Bpmm ce
otieHa omreheHocTr nuirha o MPU3EMHOT 030HA,
Ha TOTIYHO Pa3BHj€HOj JIMCHO] MacH M3 TOPHHUX
JIeJIoBa  KpOIIEHU, Koja je Owia H3JI0KeHA
IUPEKTHO] CyHYeBOj] cBerdocTH. CaKyrnibeHu
MaTepujai Mmperiesa ce Ha TepeHy moMohy pydHe
JIyTie, a 3aTUM ce XepOapu3yje U MOHOBO Iperiieaa
y naboparopuju Muctutyra nomohy crone miyme.

EBanyamuja u 6ogoBame - OuemuBaHe cy 3
rpaHe mo crtainy u Mo 5 crabana Ha MapIesH.
EBanyamnja ce pasnmkyje 3a pa3He BpCTe
YeTHHApa, ajli je Ha MCIUTHUBAHUM ITOBPIIMHAMA
npucyTHa je camo 1o jemHa Bpcta. 3a off-Plot
(Mame W Mame-TIyC) MepeHe Cy MpPOMEHIbUBE
npuka3ane y Tabemu 17.1.

YeTHnHe cy cedeHe Ha AYKUHY 110 3 mm H
craBjbeHe y EmennmopdoBe kuBere ca HaBojuma
3ampemMuHe 1,5 ml, y Kojuma ce Hama3mo
npunpemibseH pactBop (2,5% riayrapanzexuna y
Copencenosom mydepy pH 7.0) u Ha muma je
BpIlicHa olieHa omTeherma o CKalu.

Omrehema 0] MNPU3EMHOr 030HA Yy
PenyOomumm Cpbuju mnpare ox 2014. nHa 3
Oouounaukanujcke Tauke Husoa I, y cactojunama
cMmpue, OykBe u Oesor 6opa (Tauka Ha KonaoHuky
je mocraBseeHa 2010. rogune, a Ha LlpHOM BpXY H
Moxkpoj 'opu 2013).

17.1. OIJIEJJHO I10/bE KOIIAOHHUK

Tauka ce Hana3m Ha reorpad)ckoj MIMPUHU
+43°17'30" u reorpadckor mnyxunn +20°48'50" y
KynTypu cmpue — Picea abies L. Jlokanurer Ha
KOME Ce€ Halla3d MepHa craHuna 3a npaheme
3IpaBcTBeHOr cTama y okBupy IPCC mpojekra
HaJIa3u ce y ojesbeby 74a, Ta3MUHCKO] jeTUHULIU
,,CaMOKOBCKa peka““, Ha MOApYy4Yjy KOjUM rasuyje
Hammonamau mapk ,,Komaonuk“. JlokamureT ce
Halla3u HemnocpeaHo ucnoj nyra Konaonuk-bpyc,
Ha MECTY 3BaHOM MapuH H3BOD.
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3. Chlorotic mottling is more distinct on light-
exposed needle areas than the shaded ones (shade
effect).

4. It is easier to observe the mottling if several
needles are held close to each other, forming a
“plane’ of needles.

Identification of symptoms on broadleaved
trees —The assessment of the ozone-induced
injuries caused by ground-level ozone is carried
out following the 672021.LTF form. It is
performed on fully-developed leaf mass in the
upper parts of the crown exposed to direct
sunlight. The collected material is examined in the
field using a hand-held magnifier. It is then
herborized to be re-examined in the laboratory of
the Institute using a table magnifier.

Evaluation and scoring — Three branches
per tree and five trees per plot are assessed.
Evaluation is different for different conifer speci-
es. However, there is only one species per plot.
The measured parameters of off-plot observations
(LESS and LESS-plus) are shown in Table 17.1.

The collected needles are cut to a length of
3 mm and placed in 1.5 ml Eppendorf cuvettes
with the prepared solution (2.5% glutaraldehyde in
Sorensen’s buffer pH 7.0). The injuries are then
scored according to the given scale.

The injuries caused by ground-level ozone
in the Republic of Serbia have been monitored
since 2014 on three Level Il sample plots in the
stands of Norway spruce, Balkan beech and Scots
pine (the observation plot  Kopaonik was
established in 2010, and the observation plots on
Crni Vrh and Mokra Gora in 2013).

17.1. KOPAONIK SAMPLE PLOT

The observation plot is located at +
43°17'30" (Latitude) and +20°48'50"(Longitude)
in a Norway spruce (Picea abies L.) culture. The
site of the station established to monitor the health
status within the IPCC project is located in
compartment 74a of the “Samokovska Reka
management unit, in the area managed by the SE
"Kopaonik™ National Park. It is located just below
Kopaonik-Brus road, at a locality called Marin
Izvor.



' E.]II/IKe 17.1-17.3. Kontpona nejctsa HpI/I3eMH1" 03 19. anpuna 2022,

Figure 17.1-17.3. Controlling the effect of ground-level ozone on 19 April 2022

OcHoBHe KapaKTePHCTHKE IIyMCKOT
EKOCHCTeMa Ha Y)KeM JIOKAITUTETY cy cienehe:
— Hangmopcka Bucuna oko 1700 m.
— Ekcnosunyja je ceBeposamnaana.
— Haru6 Tepena je Omaro HarHyT 10 Cpeame
CTPM.
— T'eonomxka nojyiora  je TpaHUT u
TPaHUTMOHIIOHUT, KOMITAKTHE CTPYKTYpE.

— Tunm 3emspmmra - cmehe  mom3omacTo
3eMJBHUIITE, TyOOKO.
— MpTBH TOKpHBa4Y cCpelmbe 3acTYIJbEH -

HETIOBOJhAH MPOIIEC XyMHU(UKAIIH]e.

— Ilpusemna Bererainmja je BpJo I'yCTa, ca PEeTKO
MIPUCYTHUM KOYHEHEeM.

— Jlokanurter mpumaga THIy OIyME€ CMp4Ye ca

3eunjom  couom  (Picetum excelsae
oxalidetosum) Ha cMeheM mom3oIacTOM
3eMJBHIITY.

CacTojuHe OBOT THIIA HaceJbaBajy HIMPOKE
iaroe, cejyia u ocojue naaune. Ha Komaonuky je
OBO HajpanpocTpameHuju T myme. CactojuHe
cy mobpo ckiormbene, rycre (cxmon 0,9-1,0), ca
c1abo pa3BUjEeHUM CIpaToM KOyma. ['ycT ckion
j€ yCIoBJbeH U OJIM3UHOM JI0kbe rpanuiie (Picetum
excelsae subalpinum). Cacrojuna y Kkojoj ce
HaJIa3u UCTPAKMBAYKA CTAHHIIA CE MOXKE CBPCTATH
y pa3Hoj00HE 4KcTe cMpueBe cacrojune. CKiomn
je rycr (0,8 - 0,9). Crabna cmpue cy mpasa,
MOMAJIO MUIIIOPETa U ca pa3BUjeHHM KpOIIbHaMa,
IITO j€ U JIOTHYHO C 003UPOM Ha BHCHHY Ha KOjOj
ce Hajase. Y HEITO IIUpPEeM MOAPYYjy HPUCYTHO
je CylIeme cMpye U T0jeJMHAYHE ITETe - TPYJIeK
kopena oz Heterobasidion annosum. Criopaau4so
peructpoBana omtehema OJf TaTOreHe TIJbHBE
Herpotrichia nigra u rame Chermes piceae. ¥
CaCTOJHHM €€ MECTUMHYHO jaBJba ITOJMIIJIaK
cMpue, a y IIMpeM HoApy4jy U japeOuke.

The basic characteristics of the forest

ecosystem in the locality are as follows:

— The altitude is around 1700 m;

— The aspect is northwestern;

— The slope of the terrain is slightly to medium
steep;

— The bedrock consists of granite and granite-
monzonite, with compact structure;

— Soil type is brown leached, deep;

— Dead organic matter cover is medium with
unfavorable process of humification;

— Ground cover is very dense, with rare shrubs,

— The locality belongs to the type of spruce
forest with wood sorrel (Picetum excelsae
oxalidetosum) on brown leached soil.

The stands of this type inhabit broad
plateaus, saddles, and shaded slopes. It is the most
common type of forest on Kopaonik. These stands
have closed and dense canopy (canopy closure of
0.9-1.0) and poorly-developed shrub layer. The
dense stand canopy is due to the proximity of the
lower tree limit (Picetum excelsae subalpinum).
The stand in which the research station is located
can be classified as a pure all-aged spruce stand.
The canopy closure is dense (0.8 — 0.9). Norway
spruce trees are straight and slightly tapered with
well-developed crowns, as expected at these
elevations. There are some died-back spruce trees
and individual damage — root rot caused by
Heterobasidion annosum and Chermes piceae
galls in the wider area. There are some spruce
saplings in the stand and rowan ones in the wider
area.
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“C‘.]mlce 17.4-17.6. }ZOHTpOJ'Ia JiejcTBa Ip
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W3eMHOT 030Ha 14. 0M6pa 2022.

Figure 17.4-17.6. Controlling the effects of ground-level ozone on 14 November 2022

Cactojuna ce (Kao ¥ TUI KOME MPHUINAAa) y
MPOM3BOJHOM CMHCIY MOXE CBPCTaTH y MPOU3B-
omuyje. IIpoceuna ryctuHa je oko 690 kom/ha,
npocedna 3anpemuna je 460 m*/ha, Tekyhu 3ampe-
muHCKH npupacT je 8,30 m®ha, cpemmu cactoj-
WHCKM TIPEYHHK je 27cm, a cpelha CaCTOjHHCKA
BrcHHa je 18,8m.

Humw  je CaKyNuTH YeTHHe ca
penpe3eHTaTUBHUX cTadalla Ha eKCIIEPUMEHTAITHO]
HapIeiy ca KOjuX ce y30pKOBamke M3HOBA BPIIH,
IBa IMyTa Yy TOKY Bereralmjcke Ce30He.
VY30pkoBaHe 4eTHHE Tpeba MOTOM CBPCTATH IO
KaTeropujama, Ha jeTHOTOUIIE U TBOTOIUIIIEHE.

YeTtuHe cy cedyeHe Ha OYKHUHY IO 3 mm U
craBibeHe y EmenmopdoBe kuBeTe ca HaBOjHUMa
ampemuae 1.5 ml, y kojuma ce Hama3mo
npunpemibeH pactBop (2.5% riayrapanzexuna y
CopencenoBoMm nydepy pH 7.0) u Ha muMa je
BpIlicHa orieHa omTeherma o CKalu.

VY tabenu 17.2 mpukasana cy omrehema Ha
crabiuma yHyTap cacrojuHe (ctabna o3Ha4YeHa
opojesuma 9, 20, 54, 76 u 108). Y tademu 17.3
npuka3aHa cy omrehema Ha ctabmuma ca pyOoBa
cacrojune (crabuna I, I1, IT1, IV u V)

Ha npernemanum crabiiiMa cMpue Koja ce
Hana3ze y Tauku HuBoa Il ma KomaoHuky Toxom
2022. Hucy YyO4YeHH CHMITOMH THIWYHU 3a
JIeNIoBambe pr3eMHOr 030Ha (Tadele 17.2 u 17.3).

In terms of production, the stand (as well as
the type to which it belongs) can be classified as a
productive one. The average stand density was
about 690 units/ha; the average volume was 460
mha, the current volume increment was 8.30
m3/ha, the average stand diameter —was27 cm, and
the average stand height was 18.8 m.

The goal is to collect needles from
representative trees on the observation plot where
sampling is repeated twice in the growing season.
The sampled needles are then categorised into
current-year and previous-year needles.

The collected needles were cut to a length
of 3 mm and placed in 1.5 ml Eppendorf cuvettes
with the prepared solution (2.5% glutaraldehyde in
Sorensen’s buffer pH 7.0). The injuries were then
scored according to the given scale.

Table 17.2 shows damage to trees within
the stand (trees marked 9, 20, 54, 76 and 108).
Table 17.3 shows damage to trees on the forest
stand edge (trees I, Il, I11, IV and V).

The examined spruce trees located on the
Level Il plot on Kopaonik had no symptoms
typical of the ground-level ozone effects in 2022,
as shown in Tables 17.2 and 17.3.

Tabesa 17.2. Ornena omrehierha 01 030HA HA ACHMUIIAIIMOHMM oprannma Picea abies L. y cactojunu
Table 17.2. Scoring for in-plot visible ozone injury on the needles of Picea abies L.

Bp. craéaa/ 9 20 54 76 108
Tree number
Cexnenua/ 1 2 | 3| 4| 5 |6 8 | 9 | 10| 11 | 12| 18| 14| 15
Sequence
0 T + + + + + + + + + + + + +
1
2
3

Ta6emna 17.3. Ouena omrreherma 01 030Ha Ha acHMIJIAMOHUM opranuMa Picea abies L. ca pyOoBsa cacrojune

Table 17.3. Scoring for visible ozone injur

on the needles of Picea abies L. on the forest stand edge

Bp. cTabaa/ I " 1l v \
Tree number
Cexnenua/ 1 2 3 4 5 6 8 9 10 | 11 | 12 | 13 | 14 | 15
Sequence
0 T + + + + + + + + + + + + +
1
2
3
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17.2. OIJIE/THO I10/bE IIPHH BPX

Tauka ce Hana3u Ha reorpad)ckoj MIUPUHU
+44°07'55" u reorpadckor myxunn +21°58'38" y
cacrojunu OykBe — Fagus sylvatica L. Tauka ce
Hamasu Ha L[pHOM BpXy, Y Ta3IWHCKO] jeAMHUIIN
Hy6amnnna, omesbemy 11, Ha mompydjy Kojum
razayje LUI" bosserar, LY bop.

OcHoBHE KapaKTepHCTHKE IIyMCKOT
EKOCHCTEMa Ha yKeM JIOKaIUTeTy cy cienehe:

— Hanmmopcka Bucuaa: 1086 - 1115 m.

— Excrno3unwmja je jy)xHa u jyro3anajaHa.

— Harub Tepena je yjemnauen, crpm, 11-150.

— T'eonmomka momnora: GuimTH y pactaiamy.

— Tun 3emspmmra: guctpuaHo cmehe, cpexame
nyOoko, cBexe, 0e3 NpHCYCTBA CKeJerTa,
nyoune 41-80 cm.

— MpTBH TOKpHBa4 je CpeImbe 3acTYIUbEH,
MMOBOJBAH pOIeC XyMHUpHUKaIHje.

— Ilpuzemna BereTanuja je peTka, HeMa XOymba.

— Twun myme: Bucoka jemHoto0Ha ryma OyKBe.

— Crapocr cacrojune: 40 roguHa.

[ToTpeOHO je HanoMeHyTH Ja ¢y cTabia Oy-
KBE Ha Ta4KH IpETpIIeNia 3HaTHE IITETe MPOY3po-
KOBaHe JIeMOJIOMUMa KOju cy Ommu kpajem 2014.
roAMHE ¥ 3axBaTHIM BelIWKH Jeo McrouHe
Cpbuje. Nako cy npenomipeHa cTabna YKIOHEHA
W3 CaCTOjWHE, Kao IOCIEeANIa JIOMOBA JIONLIO je
JO TOjaBe oOmnacHe maroreHe TrJbuBe Nectria
coccinea, alli c€ OHA HHUje pallupuiia U CacTOjHHA
ce BPEMEHOM CKOpO MOTITYHO OIIOPaBHUIIA.

Ha onmmhy peructpoBaHo TpUCYCTBO
muHepa (omrehema nMCHE Mace O] WHCeKara
NpPUCYTHA Ha TOTOBO CBUM CTAa0JINMa).

VY3opun numha 3a  1a00paTOpPHjcKy aHAIU3Y

y3UMajy ce ca 3 rpaHe 1o 5 u3abpaHux crabana Ha

KOjuMa ce BpIIH olieHa omrehema.

ITo obpacmy 672004.LTF Bpmu ce oreHa
omrehenoctn ymmiha o7 MPU3EMHOI O030HA, Ha
MOTIIYHO Pa3BHjEHOj JIMCHO] MacH W3 TOPHHX
JIeIOBa KpOIIKkH, Koja je Owira u3JIokKeHa
JTUPEKTHO] CyHYeBOj cBernocTH. CakyrsbeHn
Marepujaji mperiesia ce Ha TepeHy noMmohy pydyHe
Jyme, a 3aTUM ce XxepOapu3yje U MOHOBO Iperiena
y naboparopuju MHcTHTyTa MOMOhy cTOHE JiyTie.

VY tabenu 17.4 npukaszana cy omrehema Ha
crabnuMa yHyTap cacTojuHe (cTabyia O3HavyeHa
OpojeBuma 42, 43, 46, 51 u 57).

VY tabenu 17.5 npukaszana cy omrehema Ha
crabiuma ca pybOosa cactojune (cradma I, 11, III,
IV u V). Ha npernenanum crabnuma OykBe Koja
ce Hanase y Tauku HuBoa Il Ha [{pHOM BpXy TOKOM
2022. HHCY YOYEHHM CHMOTOMH THIIMYHU 32
JIeJIOBabE MMPU3EMHOT 030HA, IITO je MPUKA3aHO Y
tabenama 17.4 u 17.5.

17.2. CRNI VRH SAMPLE PLOT

The plot is located at +44°07'55" (Latitude)
and +21°58'38" (Longitude) in a Balkan beech
Fagus sylvestris L. forest stand. The plot is
located on Crni Vrh, in Dubasnica management
unit, compartment 11 of the area managed by FE
Boljevac, FA Bor.

The basic characteristics of the forest
ecosystem in the locality are as follows:

— Altitude: 1086-1115 m;

— Aspect: southern and southwestern;

— The slope of the terrain: uniform, steep, 11-
150;

— Bedrock: decomposed phyllite;

— Soil type: dystric brown, medium deep, fresh,
no skeleton, 41- 80cm deep;

— Dead organic matter cover: moderate with a
favourable process of humification;

— Ground cover: rare, with no shrub;

— Forest type: an even-aged beech high forest;

— Stand age: 40 years.

It should be noted that the beech trees on
this plot suffered considerable damage caused by
the ice breaks that occurred in late 2014 affecting
a large part of Eastern Serbia. Although the
broken trees were removed from the stand, ice
breaks gave rise to the dangerous pathogenic
fungus Nectria coccinea. However, it did not
spread and the stand almost completely recovered
over time. The presence of miners was registered
on the leaves (insect damage to the leaf mass was
observed on almost all trees).

Leaf samples for laboratory analysis were
taken from three branches of each of the five trees
selected for the assessment of damage.

Following Form 672004.LTF, the damage
caused by ground-level ozone was assessed on
fully-developed leaf mass in the upper parts of the
crown exposed to direct sunlight. The collected
material was examined in the field using a hand-
held magnifier. It was then herborized to be re-
examined in the laboratory of the Institute using a
table magnifier.

Table 17.4 shows the damage to trees
within the stand (trees marked 42, 43, 46, 51 and
57).

Table 17.5 shows damage to trees on the
forest stand edge (trees I, Il, I, IV and V). The
examined spruce trees located on the Level Il plot
on Crni Vrh had no symptoms typical of the
ground-level ozone effects in 2022, as shown in
Tables 17.4 and 17.5.
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mee7.—17.9. KOHTpoa JiejcTBa HpPI3eMH(;1“ o30Ha 15. maja 2022.
Figure 17.7-17.9. Controlling the effects of ground-level ozone on 15 May 2022
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Camke 17.10-17.11. KonTposna aejcrBa npuseMHor o30Ha 31. okrobpa 2022,
Figure 17.10-17.11. Controlling the effects of ground-level ozone on 31 October 2022

Ta6esa 17.4. Ornena omrehiera 01 030HA Ha aCHMUJIAIIMOHMM oprannma Fagus sylvatica L. y cacrojurn

Table 17.4. Scoring for in-plot visible ozone injury on the leaves of Fagus sylvatica L.
bp. crataa/ 43 43 46 51 57
Tree number
CexBenna/
Sequence 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 + + + + + + + + + + + + + + +
1
2
3
Tagena 17.5. Ouena omrehema o 030Ha Ha acUMUIIAMOHKUM opranuMa Fagus sylvatica L. ca pyboBa cacrtojune
Table 17.5. Scoring for visible ozone injury on the leaves of Fagus sylvatica L on the forest stand edge
bp. crabaa/ I I m v v
Tree number
CexBenna/
Sequence 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
0 + + + + + + + + + + + + + + +
1
2
3
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17.3. OI'JIE/THO I1OJbE MOKPA I'OPA

Tauka ce Hana3u Ha reorpad)ckoj MIMPUHU
+43%4527" u reorpadckor myxunu +19°29'00" y
Kyarypu ©Oemor OGopa — Pinus sylvestris L.
crapoctd oko 35 rommHa. Tauka ce Hama3um Ha
noapyyjy kojum razayje 1T VYxwume, y
ra3auHckoj jemuHumu Moxkpa Topa - Ilamak,
onespemy 20.

OcHoBHE KapaKTEPUCTHKE LIYMCKOT
EKOCHCTEMa Ha y>KeM JIOKaIUTeTy cy cienehe:

— Haamopcka Bucuna: 575 1o 610 m.

— Excnosunmja je ceBeporcToyHa.

— Harub tepena: ctpm, yjennaues, 310.

— T'eonmomka nmomiora CeprneHTHHUTH Y
pacnanamy.

— Tun 3emspHIITa: XyMYCHO CHIIMKATHO
3eMJBHIITE, TUNTUTKO, CYBO CKEJIETHO.

— MpT1BHu noKkpuBay: 0OMITHO 3aTYIJbEH, TAHAK
CJ10j, HETIOBOJBbAH TPOIEC XyMHU(DHUKAILIH]e.

— Ilpusemna Bereramuja je rycra, peTko x0yme.

— Jlokanuret npunana tuny myme: Orno Ericion
et Orno Pinion. Bemrauku nmomurayra
cactojuHa Oenor 6opa, jeqHOA00HA.

— Crapocr: 40 ronuHa.

KynTtypa je moOpor 3apaBCTBEHOT CTama,
nedonujanuja je cnaba u uzHocu 0 mo 20%. Y
KpyHaMa je 3a0eNexeHO CyIIeme YeTHHA Kao
MOCJIeINIIA JISjCTBA BHIIE OMOTHYKUX YMHUIIALA —
pPETUCTPOBAHO  MPUCYCTBO  MATOTCHE  TJbUBE
Dothistroma pini u 6opose 30sbe Diprion pini y
ciabujeM oouMy.

Y Tauku je TpUCYTHO J0CTa TMOAMIIATKA
Oemor Oopa, koju je amemumuuHO omteheH of
Dothistroma pini.

BaxHo je HalOMeHyTH /1a je Ha 1[eJI0] TauKu
NPUCYTHO MHOTO KOPAaCTHX JIMIIajeBa, a Ha HEKUM
cTabmmuMa uMa MeXaHW4YKuX omtehema Ha KojuMa
j€ MPHUCYTHO IyPEHE CMOJIE.

YetnHe cy ceueHe Ha AYXMHY IO 3 mm H
craBjbeHe y EmnenmopdoBe kuBeTe ca HaBojuMa
sampemue 1.5 ml, y kojuma ce Hama3uo
npunpeMibeH pactBop (2.5% rayrapannexuaa y
Copencenosom nydepy pH 7.0) u Ha muma je
BpILEHA olleHa omTehema Mo CKajy.

VY Tabenu 17.6 npukaszana cy omrehema Ha
crabnuMa yHyTap cacTojuHe (cTabyia O3HavyeHa
opojeBuma 153, 157, 283, 300 u 322).

VY Tabenu 17.7 npukaszana cy omrehema Ha
crabinuma ca pyboBa cactojune (cradma I, 11, III,
IVuv).

Ha mnpernenanum crabmuma Oenor Oopa
Koja ce Haiaze y Tauku HuBoa Il Ha Moxkpoj ['opu
ToKOM 2022. HUCY YOUEHH CUMITOMH TUIIMYHU 32
JIeJIOBambE MIPU3EMHOT 030HA, IITO je MPUKA3aHO Y
Tabenama 17.6 m 17.7.

17.3. MOKRA GORA SAMPLE PLOT

The observation plot is located at
+43°45'27" (Latitude) and +19°29'00" (Longitude)
in a Scots pine — Pinus sylvestris L plantation 35
years of age. The plot is located in the area
managed by FE Uzice, Mokra Gora — Panjak
management unit, compartment 20.

The basic characteristics of the forest
ecosystem in the locality are as follows:

— Altitude: 575 to 610 m;

— Aspect: northeastern;

— The slope of the terrain: steep, uniform, 31°;

— Bedrock — decomposed serpentinite;

— Soil type — humus-silicate soil, shallow, dry
skeletal;

— Dead organic matter cover: abundant, a thin
layer, unfavorable process of humification;

— Ground cover: dense, with rare shrubs;

— Forest type: Orno Ericion et Orno Pinion,
artificially-established Scots pine stand, even-
aged.

— Stand age: 40 years

The plantation had a good health status,
with weak defoliation amounting to 0 to 20%. It
was caused by the action of several biotic factors —
the pathogenic fungus Dothistroma pini and the
common pine sawfly Diprion pini in a smaller
amount.

There were a lot of Scots pine saplings on
the plot. They were partially damaged by
Dothistroma pini.

It is important to note that there were a lot
of crustose lichens on the entire plot, while some
trees had mechanical damage with resin pockets.

The collected needles were cut to a length
of 3 mm and placed in 1.5 ml Eppendorf cuvettes
with the prepared solution (2.5% glutaraldehyde in
Sorensen’s buffer pH 7.0). The injuries were then
scored according to the given scale.

Table 17.6 shows damage to trees within
the stand (trees marked 153, 157, 283, 300 and
322).

Table 17.7 shows damage to trees on the
forest stand edge (trees I, I, 111, IV and V).

The examined Scots pine trees located on
the Level Il plot on Mokra Gora had no symptoms
typical of the ground-level ozone effects in 2022,
as shown in Tables 17.6 and 17.7.
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Cumke 17.15-17.17. Konrpona z[jCTBa MPU3EMHOT 030Ha 16. HOB6pa 2022.
Figure 17.15-17.17. Controlling the effects of ground-level ozone on 16 November 2022

Tabena 17.6. Ouena omrelierba 01 030HA HA ACHMUIAIMOHUM oprarnuma Pinus sylvestris L. y cactojuru
Table 17.6. Scoring for in-plot visible ozone injury on the needles of Pinus sylvestris L.

Bp. cradaa/ 153 157 283 300 322
Tree number
Cexnenua/ 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15
Sequence
0 T + + + + + + + + + + + + + +
1
2
3

Tabeaa 17.7. OueHa omreherma 01 030HA HA ACHMIIIALIMOHMM opranuma Pinus sylvestris L. ca pybosa cactojuHe
Table 17.7. Scoring for visible ozone injury on the needles of Pinus sylvestris L on the forest stand edge

Bp. cTadaa/ | 1 11 v \
Tree number
Cexgenna/ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Sequence
0 + + + + + + + + + + + + + + +
1
2
3
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Ta6ena 17.8. 67 2022. (LTF) Tabena ca mopannMa o mapueiu W3ABOjeHO] 3a oleHy omTehema yetnna o/ 030Ha, Huo |1, Komaonuk

Table 17.8. 67 2022. (LTF) Data on the plot selected for ozone-induced injuries Level 11, Kopaonik

Pennu 6p Kon np:xase Bpoj napuese JlaTym ouene Teorpagera Teorpagera Haxvopera Wnentudurxanuja Tuma| Ocrana 3anakama
h IHMPHHA JAysKHHA BHCHHA/ H e X
Sequence number Country Code Observation plot Date of assessment - . - Team identification Other observations
Latitude Longitude Altitude
Mupocnasa Mapkosuh/
1 67 2 200422 +43°17'30" +20°48'50" 35 Miroslava Markovie
Penara 'aruh-Ceprap/
Renata Gagi¢-Serdar
Mupocnasa Mapkosuh/
2 67 2 141122 +43°17'30" +20048'50" 35 Miroslava Markovi¢
Penara I'aruh-Cepuap/
Renata Gagi¢-Serdar
Tabena 17.9. 67 2022. (LTF) IIpouena omrehema yeTrna o o3oua, Hugo |1, Komaonuk
Table 17.9. 67 2022. (LTF) Scoring of ozone-induced injuries, Level 11, Kopaonik
CTAHIAPJIHE UH®OPMALIMUJIE/ UH®OPMALIUJE O OLIEHWA/ OLIEHA CUMIITOMA/SYMPTOM OITAKAIbA/
STANDARD INFORMATION ASSESSMENT INFORMATION SCORING OBSERVATIONS
Jlaruncin (HNp. NpUCyCTBO THUX
Bpoj . Bpoj HA3UB Bpoj Jatym p. mpucy ApY
Bpoj Jatym . . OMOTHYKHX H A0HOTHYKHX
cexsenue/ | Ipsxasa/ Crabana/ | Kopn Bpere/ Bpcre/ y3opka/ | y3opkoBama/ C | C+l Banupauuja/ Tun Banupauuje/
Mapuesne/ ] e Ananuze/ A - (axropa/
Sequence | Country Plot number Tree Species code Scientific Sample Assessment Analvsis date C | C+1 Validation Validation type e resence of other biotic and
number number name of the | number date y 9-p A
- abiotic factors
species
1 67 2 9 118 Picea abies 1 190422 200422 0 0 He/ No M Kopacmu nuwajesu | Bark lichen
2. 67 2 20 118 Picea abies 2 190422 200422 0 0 He/ No M Kopacmu muwajesu | Bark lichen
3. 67 2 54 118 Picea abies 3 190422 200422 0 0 He/ No M Kopacmu muuajesu | Bark lichen
4. 67 2 76 118 Picea abies 4 190422 200422 0 0 He/ No M Kopacmu nuwajesu | Bark lichen
5. 67 2 108 118 Picea abies 5 190422 200422 0 0 He/ No M Cywerse cmabna/Drying registered
6. 67 2 9 118 Picea abies 1 131122 141122 0 0 He/ No M Kopacmu nuwajesu | Bark lichen
7. 67 2 20 118 Picea abies 2 131122 141122 0 0 He/ No M Kopacmu nuwajesu | Bark lichen
8. 67 2 54 118 Picea abies 3 131122 141122 0 0 He/ No M Kopacmu muuajesu | Bark lichen
9. 67 2 76 118 Picea abies 4 131122 141122 0 0 He/ No M Kopacmu nuwajesu | Bark lichen
10. 67 2 108 118 Picea abies 5 131122 141122 0 0 He/ No M Cywerse cmabna/Drying registered
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Ta6ena 17.10. 67 2022. (LTF) Tabena ca momanuma o mapreii U3/1BOjeHoj 3a oreHy omtehiema o/ 030Ha, Huso |1, Lipau Bpx
Table 17.10. 67 2022. (LTF) Data on the plot selected for ozone-induced injuries Level 11, Crni Vrh

Pennu 6p Kon npxase Bpoj napuese JaTy™m ouene Teorpagera Teorpagera Haxvopera Hpentuduxanuja Tuma OcraJja 3anaxama
S b Country Cod Observation plot Date of t tHpuHa AlyAcina BucHHa/ Team identificati Other observati
equence number ountry Code servation plo ate of assessmen eam identification er observations
Latitude Longitude Altitude
Mupocnasa Mapkosuh/
1 67 4 060522 +44°07'55" +21958'38" 19 Miroslava Markovi¢
Penara ['arnh-Cepaap/
Renata Gagi¢-Serdar
Mupocnasa Mapkosuh/
2 67 4 011122 +44°07'55" +2158'38" 19 Miroslava Markovic
Penara [aruh-Cepnap/
Renata Gagi¢-Serdar
Ta6ena 17.11. 67 2022. (LTF) Ilporena omrehersa ox o3oua, Huso |1, L{pau Bpx
Table 17.11. 67 2022. (LTF) Scoring of ozone-induced injuries Level 1, Crni Vrh
CTAHJIAPJHE MH®OPMALUJE/ UHO®OPMALIUJE O OLEHH/ OLIEHA CUMIITOMA/SYMPTOM OIMAKAIBA/
STANDARD INFORMATION ASSESSMENT INFORMATION SCORING OBSERVATIONS
Bpoj Epoi Bpoj JlaTHHCKH Bpoj Jatym Tatym HIIP. NPHCYCTBO APYruX OMOTHYKHUX H
cexsenue/ | JIpxasa/ ITa P ejne " Cra6ana/ | Koxspcre/ | HasusBpcre/ | y3opka/ | ysopkoBamal AHM}I/’BC / |ce C+1 Banupauuja/ Tun Banupauuje/ abuoTHuKux axropa/
Sequence | Country pu Tree Species code | Scientificname | Sample | Assessment - C+1 Validation Validation type  |e.g. presence of other biotic and abiotic
Plot number . Analysis date
number number of the species | number date factors
Llenmpanna, mpka npusmamuyna
mpynexc oebna,
1. 67 4 42 18 Fagus sylvatica 1 050522 060522 0 0 He M C. fagisuga na npuoanxyl
Centre brown prismatic rot,
C. fagisuga in the butt end
. Mexanuuko owmeherse 00 pywersal
2. 67 4 43 18 Fagus sylvatica 2 050522 060522 0 0 He M Mechanical damage caused by felling
Cnaba owmeherba micre mace 00
. Munepa,
3. 67 4 46 18 Fagus sylvatica 3 050522 060522 0 0 He M Slight damage to leaf mass by mining
insects
Craba owmeherva nicne mace 00
Mumepa,
. 67 4 51 18 Fagussylvatica | 4 050522 060522 | 0| 0 He M Mexarwaro oumeherve 00 usanaverval
Slight damage to leaf mass by mining
insects,
Mechanical damage caused by hauling
Owimeherve 00 ynane kope Ha 0ebny y
- asu sapacmareal
5. 67 4 57 18 Fagus sylvatica 5 050522 060522 0 0 He M Damage caused by Beech bark disease
in the healing phase
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CTAHJIAPJHE MH®OPMALUJE/
STANDARD INFORMATION

HUHPOPMALIMJE O OLUEHH/
ASSESSMENT INFORMATION

OLIEHA CUMIITOMA/SYMPTOM
SCORING

OIMMAKAIBA/
OBSERVATIONS

bpoj
ceKBenue/
Sequence
number

Jpxasa/
Country

Bpoj
Crabana/
Tree
number

Bpoj
Mapuene/
Plot number

Kon Bpcre/
Species code

JlaTHHCKH
Ha3uB BpcTe/
Scientific name
of the species

Bpoj
y3opka/
Sample
number

Hatym
y30pKoBama/
Assessment
date

Jatym
Ananuze/
Analysis date

CcC

C+1
C+1

Baannamuja/
Validation

Tun Banunanuje/
Validation type

HIP. NPHCYCTBO APYrUX OMOTHYKHUX H
aGuoTHYKHUX (pakTopa/
e.g. presence of other biotic and abiotic
factors

67

4 42 18

Fagus sylvatica

311022

011122

Llenmpanna, Mpka npusmamuyna
mpynedxc oebna,
C. fagisuga na npuoanxyl
Centre brown prismatic rot,
C. fagisuga in the butt end

67

Fagus sylvatica

311022

011122

Mexanuuko owmeherse 00 pywersal
Mechanical damage caused by felling

67

Fagus sylvatica

311022

011122

Crnaba owmehersa micrne mace 00
munepal
Slight damage to leaf mass by mining
insects

67

Fagus sylvatica

311022

011122

Cnaba owmeherba mucHe mace 00
MuHepa
Mexanuuxo owmeherse 00 uzenauersal
Slight damage to leaf mass by mining
insects
Mechanical damage caused by hauling

10.

67

Fagus sylvatica

311022

011122

Owmehere 00 ynaie kope Ha 0eony y
hasu sapacmareal
Damage caused by Beech bark disease
in the healing phase
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Ta6ena 17.12. 67 2022. (LTF) Tabena ca mogannma o mapiielii U3/1BOjeHOj 3a oueHy omrehiema yeTnHa o 030Ha, Hueo |1, Mokpa I'opa
Table 17.12. 67 2022. (LTF) Data on the plot selected for ozone-induced injuries Level 11, Mokra Gora

Pennu 6p Kon npxase Bpoj napuese JaTy™m ouene Teorpagera Teorpagera Haxvopera Hpentuduxanuja Tuma OcraJja 3anaxama
H IMPHHA JAy/KHHA BHCHHA/ : e L .
Sequence number Country Code Observation plot Date of assessment - . - Team identification Other observations
Latitude Longitude Altitude
Mupocnasa Mapkosuh/
1 67 5 140422 +43%45'27" +19°29'00" 12 Miroslava Markovic¢
Penara ['arnh-Cepaap/
Renata Gagi¢-Serdar
Mupocnasa Mapkosuh/
2 67 5 171122 +43%45'27" +19°29'00" 12 Miroslava Markovi¢
Penara ['aruh-Cepnap/
Renata Gagi¢-Serdar
Ta6ena 17.13. 67 2022. (LTF) Ilporiena omrehema yetnHa ox o3oua, Huso 11, Moxpa I'opa
Table 17.13. 67 2022. (LTF) Scoring of ozone-induced injuries Level 11, Mokra Gora
CTAHIAPJIHE MH®OPMAILIUJIE/ UH®OPMALIUJE O OLIEHW/ OLIEHA CUMIITOMA/SYMPTOM OIMAKAIBA/
STANDARD INFORMATION ASSESSMENT INFORMATION SCORING OBSERVATIONS
Bpoj ) Bpoj JlaTHHCKH Bpoj HJatym HIIP. IPHCYCTBO APYIUX
Bpoj Ha3uB Bpcre/ y30opkoBama/ Hdatym . . OMOTHYKHX H AOMOTHYKHX
cexBenue/ | Jp:xasa/ Crabana/ | Kopa Bpcre/ P y3opka/ C | C+1 Banupauuja/ Tun Bamuaauuje/
TMapuee/ . Scientific Assessment Anamuze/ M- I (axropa/
Sequence | Country Tree Species code Sample - C | C+l Validation Validation type -
Plot number name of the date Analysis date e.g. presence of other biotic and
number number . number o
species abiotic factors
1. 67 5 153 134 Pinus sylvestris 1 130422 140422 0 0 He M Kopacmu muuajesu (Bark lichen)
2. 67 5 157 134 Pinus sylvestris 2 130422 140422 0 0 He M Kopacmu muuajesu (Bark lichen)
3. 67 5 283 134 Pinus sylvestris 3 130422 140422 0 0 He M Kopacmu muuajesu (Bark lichen)
4. 67 5 300 134 Pinus sylvestris 4 130422 140422 0 0 He M Kopacmu muuajesu (Bark lichen)
5. 67 5 322 134 Pinus sylvestris 5 130422 140422 0 0 He M Kopacmu muuajesu (Bark lichen)
6. 67 5 153 134 Pinus sylvestris 1 161122 171122 0 0 He M Kopacmu muuajesu (Bark lichen)
7. 67 5 157 134 Pinus sylvestris 2 161122 171122 0 0 He M Kopacmu muuajesu (Bark lichen)
8. 67 5 283 134 Pinus sylvestris 3 161122 171122 0 0 He M Kopacmu muuajesu (Bark lichen)
9. 67 5 300 134 Pinus sylvestris 4 161122 171122 0 0 He M Kopacmu muuajesu (Bark lichen)
10. 67 5 322 134 Pinus sylvestris 5 161122 171122 0 0 He M Kopacmu muuajesu (Bark lichen)

306




18. V3OPKOBAILE 1 AHAJIN3E
ACUMWIAIIMOHUX OPTAHA V
2022. TOAAHHA

18. SAMPLING AND ANALYSIS
OF LEAVES AND NEEDLES
IN 2022

VY30pKoBame acCHUMWJIALMOHMX OpraHa 3a
UCTIMTHBAkE CTamba UcXpaHe 00aBJbEHO je ca TI0
MeT crabajia Ha CBAaKOj] OMOMHIUKAIIN]CKO] TAYKH Y
2022. romunu. KoHNeHTpanmja  XpaHJbHBHX
Marepuja y acCUMWIALMOHUM OpraHuMa 3aBUCH U
OJ] TOTa J1a JIM Cy JIMCTOBU Pa3BHjaHU y YCIOBHMA
CBETJIOCTH WMJIU CEHKE. Perpe3eHTaTuBHY y30pnu 3a
(donujapHy aHAIM3Y Cy ACHMIJIAIMOHU OPTaHU ca
ropme TpehnHe Kpoume (JIUCTOBH CBETJIOCTH).

Konrmenrparyja MakpoeneMeHaTa HCXpaHe y
ACUMHWJIAIMOHUM OpraHuMa HMa jaKko HU3paKeHy
CE30HCKY JUHAMHKY. 300r TOra KOJMYHMHA
MakpoelleMeHaTa WCXpaHe y JuIhy jemHor Te
ucror crabma Hehe Owtm wucra y mposehHOM,
JeTHEM U jecemeM nepuoy. Kao penpeseHT crama
ucxpaHe kox Jumhapckux Bpera y3mma ce
KOHIEHTpauMja MakpoejeMeHara y Juinhy Ha
novetrky (eHogaze npomene 0oje aumha, kaxa
je u o00aB/beHO Yy30pkoBame Ha KomaoHuky,
Moxkpoj ropu u Llpaom Bpxy.

Y3opkoBame KO YeTHHAPCKHX BpcTa
BpIIEHO je Yy BpeMe MHpPOBamba Bereranuje —
yeTrHa cMpye Ha KOmaoHWKy M 4YeTMHA LPHOT U
Oemor 6opa Ha Mokpoj ['opm.

W3 oBako y3etux y3opaka oxapelyjy ce:

A. Maca acumunayuonux opeaua:
Maca 100 nucToBa Koj numrhapcKux
BpcTa (OykBa Ha LlpHoM Bpxy)
Maca 1.000 geTrHa KO/ Y4ETHHAPCKUX
BpcTa (cMpya u 6enu 6op)

B. Maxpoenemenmu ucxpane:
VYxynan N meronom o Kjemngaxy
Vkynuu K, Ca, Mg, S ountaBameM Ha
ICP criektpomerpy
Yxymau P konopumMeTpujckn

C. Muxpoenemenmu ucxpane:
Mukpoenementu ucxpasne Zn, Mn, Fe,
Cu, Mo, Na, Ni u B ounraBameMm Ha
ICP cniektpometpy

D. Toxcuunu enemenmu:
Toxcuunu enementu Pb, Cd, Hg
ountaBameM Ha ICP ciekTpomerpy.

Crame ucxpaHe mymckor japeeha y 2022.

TOJMHMA  OrJiefla Ce  KpPo3  KOHIEHTpAaLHjy
XEeMHjCKUX  eJleMeHaTa Yy  acauMHIAIMOHHM
OpraHuMa.

Sampling of assimilation parts for the
analysis of the nutritional status was performed on
five trees on each sample plot in 2022. The
concentration of nutrients in the assimilation
organs is different in the leaves that have been
developed in full light from the ones that have
grown in the shade. Representative samples of
leaves and needles were taken from the upper
third of the crown (sun-exposed foliage).

The concentration of macronutrients in
assimilation parts has strong seasonal dynamics.
Therefore, the amount of macronutrients in the
leaves of the same tree vary in the spring, summer,
and autumn periods. The concentration of
macronutrients in the leaves of broadleaved
species at the beginning of the phenophase of
leaf color change is taken as a representative of
the tree nutritional status in broadleaved species.
It is when the sampling was performed on
Kopaonik, Mokra Gora, and Crni Vrh.

The samples of coniferous tree species,
i.e.,, Norway spruce needles on Kopaonik and
Scots pine and Austrian pine needles on Mokra
Gora were taken during the resting period.

The samples were used to determine:

A. The mass of assimilation parts:
Mass of 100 leaves of broadleaved
species (beech on Crni Vrh)

Mass of 1000 needles of coniferous
species (Norway spruce and Scots
pine)

B. Macronutrients:

Total N by Kjeldahl

Total K, Ca, Mg, and S by ICP
spectrometry

Total P by colorimetry

C. Micronutrients elements:
Zn, Mn, Fe, Cu, Mo, Na, Ni, and B by
ICP spectrometry

D. Toxic elements:
Pb, Cd, Hg by ICP spectrometry

The state of nutrition of forest trees in 2022

is reflected in the concentration of chemical
elements in assimilation organs.
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KOITAOHUK. On MakpoeseMeHara,
KOHIICHTAIMja a30Ta N3MEPEHa Y aCHMIIAIIMOHUM
opranuma cMmpye u3Hocu 5,95 mg/g, kamauumjyma
1,81 mg/g, kaamjyma 5,09 mg/g, marae3mjyma
1,56 mg/g, ¢ocopa 1,02 mg/g, cymnopa 0,95
mg/g, a yribenuxka 41,07 g/100g.

Ito ce THye MHUKpoeTeMeHaTa, HHje
KOHCTAaTOBAaHO MIPUCYCTBO aJyMHUHUjyMa,
Ko0anTa, mMoaubaeHa, HATPHjymMa U ceJieHa.
Konuentpanuja 6opa y  aCHMWJIALIMOHUM
opraHuMa cmpue u3Hocu 52,55 pg/g, Gapujyma
0,65 pg/g, 6axpa 3,44 ug/g, reoxkha 29,78 ug/g,
manrana 817,52 pg/g, a mmaka 21,97 pg/g.

On TOKCHYHHX elieMeHarta, y
aCHMHJIAIMOHMM ~ OpraHuMa  CcMpue  HHje
KOHCTaTOBAaHO MEPJHUBO MPUCYCTBO HH jeHOT OJY
HBHX.

OPHMU BPX. Op wmakpoeneMeHara,
KOHIICHTAIIMja a30Ta N3MEPEHA Y aCHMUIIAIIMOHUM
oprannma OykBe m3HOCcH 7,94 mg/g, kaamujyma
8,08 mg/g, kaaumjyma 8,08 mg/g, marHe3mjyma
2,10 mg/g, dochopa 1,68 mg/g, cymnopa 1,52
mg/g, a yribennka 40,45 g/100g.

[To ce TU4E MHUKpOEJIEMEHATa,
KOHLICHTpalja 6opa y  aCHMWJIAIIMOHUM
oprannMa OykBe m3HOCH 35,52 pg/g, dapujyma
32,21 ug/g, 6akpa 5,45 pg/g, reoxha 80,48 ug/g,
manrana 1085,74 ug/g, a mmuka 31,93 Hg/g.
Huje koHcTaTOBaHO MPHCYCTBO AJYMHHHjyma,
K00aaTa, MOJINOAEHA, HATPUjyMAa U CeJIeHa.

On TOKCUYHHUX eJieMeHaTa, y
aCHMHJIAIMOHMM  OpraHuMa  OykBe  HHje
KOHCTaTOBaHO MEPJBHBO TPHUCYCTBO apCeHa,
KagMHujyma, Xpoma, JKMBe, HHKJa U
cTpoHnujyma. V3mepeHa KOHIEHTpalyja 0J10Ba
n3Hocu 0,42 pg/g.

MOKPA TOPA. Onp wmakpoeneMeHara,
KOHIICHTAIIMja a30Ta U3MepeHa y aCUMHJIAIIMOHUM
opranuma Oeymor Gopa wu3HOocH 7,59 mg/g,
kamujyma 2,09 mg/g, xaamjyma 8,91 mg/g,
marnesujyma 0,90 mg/g, docdopa 1,03 mg/g,
cymmnopa 1,21 mg/g, a yrsbenuka 48,69 g/100g.

IITo ce THue MUKpoOeleMeHaTa, HHje
KOHCTaTOBaHO TPUCYCTBO aIyMHHHjyMa,
Ko0anTa, MOaIMOAEeHA, HATPHjyMa U CeJieHa.
Konuentpamuja ©Gopa y  acHUMHJIALMOHUAM
opranuMa Oemor ©Oopa wusHocu 50,70 pug/g,
oapujyma 12,33 ug/g, 6axpa 2,52 ug/g, reoxha
40,21 pg/g, manrana 119492 pg/g, a umHka
41,47 pg/g.

VY acuMmianiMoHuM opraHuMa Oenor Oopa
HHUje KOHCTaTOBAaHO MEPJHHBO MPHCYCTBO apceHa,
KaIMHjyMa, XpoOMa, KHBe U CTPOHIHjyMa.
Nsmepena koHmeHTpanuja HMKJIAa u3Hoch 3,20

Mg/g, a oaoBa 0,46 Hg/g.
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KOPAONIK. Of the macroelements, the
concentration of nitrogen measured in the
assimilation organs of spruce was 5.95 mg/g,
calcium 1.81 mg/g, potassium 5.09 mg/g,
magnesium 1.56 mg/g, phosphorus 1.02 mg/g,
sulfur 0.95 mg/g, and carbon 41.07 g/100g.

As for microelements, the presence of
aluminum, cobalt, molybdenum, sodium and
selenium was not found. The concentration of
boron in the assimilation organs of spruce was
52.55 pg/g, barium 0.65 pg/g, copper 3.44 ug/g,
iron 29.78 pg/g, manganese 817.52 ug/g, and
zinc 21.97 pg/g.

Of the toxic elements, no measurable
presence of any of them was found in the spruce
assimilation organs.

CRNI VRH. Of the macroelements, the
concentration of nitrogen measured in the
assimilation organs of beech was 7.94 mg/g,
calcium 8.08 mg/g, potassium 8.08 mg/g,
magnesium 2.10 mg/g, phosphorus 1.68 mg/g,
sulfur 1.52 mg/g, and carbon 40.45 g/100g.

As for microelements, the concentration of
boron in the beech assimilation organs was 35.52
Mo/g, barium 32.21 ug/g, copper 5.45 ug/g, iron
80.48 pg/g, manganese 1085.74 pg/g and zinc
31.93 pg/g. The presence of aluminum, cobalt,
molybdenum, sodium and selenium was not
detected.

Of the toxic elements, no measurable
presence of arsenic, cadmium, chromium,
mercury, nickel and strontium was found in the
beech assimilation organs. The measured lead
concentration was 0.42 ug/g.

MOKRA GORA. Of the macroelements,
the concentration of nitrogen measured in the
assimilation organs of Scots pine was 7.59 mg/qg,
calcium 2.09 mg/g, potassium 8.91 mg/g,
magnesium 0.90 mg/g, phosphorus 1.03 mg/g,
sulfur 1.21 mg/g, and carbon 48.69 g/100g.

As for microelements, the presence of
aluminium, cobalt, molybdenum, sodium and
selenium was not found. The concentration of
boron in the assimilation organs of Scots pine was
50.70 pg/g, barium 12.33 pg/g, copper 2.52
Mg/g, iron 40.21 pg/g, manganese 1194.92 ug/g,
and zinc 41 .47 pg/g.

No measurable presence of arsenic,
cadmium, chromium, mercury and strontium
was found in the assimilation organs of Scots pine.
The measured concentration of nickel was 3.20
Mg/g, and lead was 0.46 pg/g.



Ta6ena 18.1. Crame ucxpane mymckor apseha y 2022. roJjiHu — MakpoeJIeMEeHTH UCXpaHe Y aCUMIJIanOHnM oprannma Huso |1
Table 18.1. Nutritional status of forest trees in 2022 — macronutrition elements in leaves and needles Level Il

Maca 100 aucroBa
win 1000 yeruna /

MaxpoesemenTu ncxpane/Macronutrients

Bp. Jlokaauret / Location
. Mass of 100 leaves N Ca K Mg P S C
Tauke / No. plot Bpcra / Species or 1000 needles

g mg/g 9/100g
Hugo II Konaomk / Kopaonik 31 5,95 1,81 5,00 1,56 1,02 0,95 41,07
Level I cMpua / Picea abies
Hugo 1T Lprn Bpx / Crni vrh 125 7.94 8,08 8,08 210 1,68 152 40,45
Level I oykBa / Fagus sylvatica
Huteo IT Moxpa ropa / Mokra Gora 93 7,59 2,09 891 0,80 1,03 121 48,69
Level Il 6emu Gop / Pinus sylvestris

Ta6esa 18.2. Crame ncxpane nrymckor apseha y 2022. ronuau — MUKpoelleMeHTH UCXpaHe W TOKCHYHU €IIEMEHTH y aCUMIIAIMOHNM opranuma Huso 11
Table 18.2. Nutritional status of forest trees in 2022 — Micronutrients and toxic elements in leaves and needles Level 11

. MuxkpoesemeHTu ucxpane/ Micronutrients Toxcenunu esiementu/ Toxic elements
BKI'OTan: / Hm;:;’::;efs/;ﬁ:stmn Al I B | Ba | Co | Cu | Fe | Mn | Mo | Na | Se | Zn As | Cd Cr Hg Ni Pb Sr

uglg ng/g|ng/g| upolg | nolg | polg |MO/g|  pglg

Huso I1 Konaoruk / Kopaonik <04 |5255| 065 |[<04| 344 2078 | 81752 | <04 | <04 |<04| 21,97 |<04|<04| <04 | <04 | <04 [<04| <04

Level I cMpua / Picea abies

Huso Il Uprwt Bpx / Crmi vrh <04 3552 3221 |<04| 545 8048 | 108574 | <04 | <04 |<04| 3193 [<04<04| <04 | <04 | <04 |042| <04

Level Il Oyksa / Fagus sylvatica

Hugo I1 Moxpa ropa / Mokra Gora <04 50,70 1233 |<04| 252 40,21 1194,92 <04 <04 [<04| 4147 |<04[<04| <04 | <04 | 320 |046| <04

Level I 6enu Gop / Pinus sylvestris
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Cinxa 18.1. Y3o0pak yetuna Oenor 6opa 3a ananu3zy — Mokpa ['opa
Figure 18.1. A sample of Scots pine needles taken for analysis — Mokra Gora
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19. IPAREILE IPUPACTA CTABAJIA
Y 2022. TOJUHUA

19. TREE INCREMENT
MEASUREMENTS IN 2022

[lpupact mpeacTaBba MEPUOJMYHH PACT
crabama. [lmp Mepema u mpahema mpupacta Ha
BUT Huoa 2 je mnpukymbame TNoAaTaka o
NpUpacTy W NPUHOCY MOjeMHAaYHuX cTabana Ha
nmocMarpanoj napuend. [[pukynsseHn moganu aajy
W CIMKY O MNpUpacTy Mapleie Kao LEeJIWHE Ha
MOBPIIMHH KOjy 3ay3uMa OMOWHIMKAIM]CKa TayKa
(ICP Forest manual, 2010).

36or O0OOMMHOCTHM moOJaTaka, Tabeie ca
pesyiTaTiMa Mepema o0MMa [0  MecelHnMa
npukasane cy y Anekcy 10. ¥V Tabenama A10.1.1—
A10.3.7 cy nojanu Mepema oduma 1o MeceruMa
NpUKa3aHd y OOJHMKY MPOCEYHOT MPEeYHHKa Kao
¢byHKIHMje oObnuma.

19.1. OIJIEJJHO I10/bE KOIIAOHHK

Ha Owomnnukanujckoj taukun HuBo 2, Ha
Komaonuky wu3BpIIEH je KOHTHHYHPaHU IMpeMep
noBehama o0mMa crabana Ha IPCHO] BICHHU.

VYkynHo je mpaheno 18 crabama cmpue
(Picea abies L.) na mormapuenu 2 (III12).
[loBehame oOuma je mpaheHo y mepuomy of
ampuia 10 okroopa 2022. ronuHe.

Ha rpaduxkony 19.1 mnpukazaHo je
noBehame oOMMa 3a cBa cTabia 1mo Mecenuma.

The increment is defined as the growth of
trees within a defined period. The aim of
measuring and monitoring the increment on Level
2 sample plots is to collect data on the growth and
yield of individual trees on the growth plots. The
collected data also give an insight into the tree
growth in the wider sampled area where the
growth plots are installed (ICP Forest Manual,
2010).

Due to the extensive volume of the data, the
tables with the results of measuring the
circumference by month are presented in Annex
10. Tables A10.1.1-A10.3.7 contain the data on
monthly ~ measurements  of  circumference
presented as the mean tree diameter calculated
from the circumference data.

19.1. KOPAONIK SAMPLE PLOT

On the Level 2 sample plot on Kopaonik,
the increase in the circumference of trees was
continuously measured at breast height.

A total of 18 Norway spruce (Picea abies
L.) trees were monitored on subplot 2 (SPP2). The
increase in the circumference was monitored in
the period from April to October 2022.

Graph 19.1 shows the increase in
circumference for all trees by month.

Ta6ena 19.1. GR — IIpaheme mpupacra, PLI — Madopmanmje o mapuenu, mokanuja KomaoHuk,
ampui - oktobap 2022.
Table 19.1. GR — Growth and Yield, PLI — Plot-based Information, Location Kopaonik,
April — October 2022
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Cuauka 19.1. BUT 2 — OraeauHo mojse Cauka 19.2. BUT 2 — Ornexgno noJbe Komaonuk,

KOHaOHI/IK, crabio ca JACHAPOMETPOM JACHApOMETAp

Figure 19.1. SP 2 — Kopaonik growth Figure 19.2. SP 2 — Kopaonik growth plot, dendrometer
plot, tree with a dendrometer

[Tpomena obuma cradia Ha MPCHO] BUCUHU
anpu - okrodap 2022, KoraoHuk
Changesin tree circumference at breast height

April - October 2022, Kopaonik
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I'padmxon 19.1. [Ipomena o6uma crabna y mm Ha soxauuju Komaonuk, anpui—oxrodap 2022
Graph 19.1. Changes in tree circumference in millimeters on Kopaonik, April — October 2022
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19.2. OI'JIE/IHO I1O/bE IIPHH BPX

Ha Oumomnaukanmjckoj taukn HuBo 2, Ha
LlpHOM BpXy M3BpIICH je KOHTHHYUPAHU MpEMep
noseharma 00MMa cTabalna Ha PCHOj BUCHHH.

YxymHo je mpaheno 18 crabama Oykse
(Fagus sylvatica) wa mnotmaprienun 2 (III12).
[Moehame oOwMa je mpaheHO y TEpUOLY OJ
ampuia 110 okroopa 2022. ronune.

Ha rpadukony 19.2 mnpukazaHo
noBehame o0rMa 3a cBa cTadiia Mo Mecenruma.

je

19.2. CRNI VRH SAMPLE PLOT

On the Level 2 sample plot on Crni Vrh, the
increase in the circumference of trees was
continuously measured at breast height.

A total of 18 beech (Fagus sylvatica) trees
were monitored on subplot 2 (SPP2). The increase
in the circumference was monitored in the period
from April to October 2022.

Graph 19.2 shows the
circumference for all trees by month.

in

increase

Tao6emna 19.8. GR - [paheme npupacra, PLI — Mudopmanuje o mapuenu, gokanuja [pau BpX,
anpui —okTobap 2022,
Table 19.8. GR — Growth and Yield, PLI — Plot-based Information, Location Crni Vrh,
April — October 2022
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Caunka 19.3. BUT 4 — Ornenxo nosse LipHu Bpx
JICHIpOMETap

Figure 19.3. SP 4 — Crni Vrh sample plot — dendrometer

Cauxka 19.4. BUT 4 — Ornenno nosse LipHu BpX,
Oona)kame IpoOMCEHA Ha JCHAPOMETPY
Figure 19.4. SP 4 — Crni Vrh growth plot,
Observation of dendrometer changes
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[TpomeHa obuma cradiia Ha IPCHO] BUCUHU
arpui - oktobap 2022, I{puu Bpx
Changesin tree circumference at breast height
April - October 2022, Crni Vrh
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I'padpuxon 19.2. [Ipomena oGmma cTabiaa y mm Ha sokaruju L{pau BpX, anpwa — okrodap 2022
Graph 19.2. Changes in tree circumference in millimeters on Crni Vrh, April — October 2022

19.3. OIJIE/JTHO I10/bE MOKPA I'OPA

Ha Owomnnmkanujckoj taukm HuBo 2, Ha
Mokpoj ["'opu u3BpIIeH je KOHTUHYHpPAHH TIpeMep
noBehama oOuma crabana Ha IPCHO] BUCHHM.

VYxynHo je npaheno 17 crabana Genor 6opa
(Pinus sylvestris L.) wa mormapuenu 2 (III12).
[loBehame oOuma je mpaheHo y mepwomy of
anpwuia 1o oktoopa 2022. ronuHe.

Ha rpadukony 19.3 mnpukazaHo
nosehame 001Ma 3a cBa cTabia Mo Mecerma.

je

19.3. MOKRA GORA SAMPLE PLOT

On the Level 2 sample plot on Mokra Gora,
the increase in the circumference of trees was
continuously measured at breast height.

A total of 17 Scots pine (Pinus sylvestris L.)
trees were monitored on subplot 2 (SPP2). The
increase in the circumference was monitored in
the period from April to October 2022.

Graph 19.3 shows the increase
circumference for all trees by months.

in

Table 19.16. GR — Pacr u npupacr, PLI - Uudopmanuje o napuenu, Jlokaruja Mokpa I'opa,
anpui - oktobap 2021.

Table 19.16. GR — Growth and Yield, PLI — Plot-based Information, Mokra Gora Location,
April — October 2021
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Cauka 19.5. BUT 5 — Ornexno HOJ‘L Cﬁnxa 19.6. BUT 5 — Ornenno mosbe Moxkpa ['opa — neanpomerap

Moxkpa ['opa Figure 19.6. SP 5 — Mokra Gora sample plot —
Figure 19.5. SP 5 — Mokra Gora sample dendrometer
plot

[Tpomena obuma crabna Ha TPCHO] BUCHHU
arrpun - oktodap 2022, Moxkpa ['opa
Changes in tree circumference at breast height
April - October 2022, Mokra Gora
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I'padmkon 19.3. [Ipomena obuma crabna y mm Ha nokauuju Mokpa [opa, anpui — okrobap 2022
Graph 19.3. Changes in tree circumference in millimeters on Mokra Gora, April — October 2022
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OnaxeHne npoMeHe oOuma crabaia Ha
orneganm nosbuma bUT2, BUT4 u BUTS ykasyjy
Ha TO Aa cy crabna cMpue Ha KomaoHuky mmana
Hajehn mpupact m3mely Mmaja u jyHa; crabna
OykBe Ha LlpHOM BpXy HMama cy Mame-BHIIE
yjeqHaueH MpUPAcT TOKOM TOJAWHE, MPU YeMy je
youeHO Ja cy crabna ca HajBehum mnpeuyHHKOM
vMana HajBehm mpupact. Haj3anumibuBuju je
Haja3 Ha OrJIefHOM noJby ,,Mokpa 'opa®, roe cy
CKOpO cBa cTabiia uMaja cMameme obuma 3a
BpEME HajTOIUTUjUX U HajCYBJbUX JICTHUX MECEIIH,
aJIA KOjU C€ MOBPATHO TOKOM jECEHHX MECEIIH.

316

The observed circumference changes at SP
1, SP 4 and SP 5 indicate that spruce trees on
Kopaonik had the greatest increment growth
between May and June; beech trees on Crni Vrh
had a more or less uniform increment growth
throughout the year, the trees with the largest
diameter achieving the largest increment. The
most interesting finding was obtained on the
Mokra Gora growth plot, where almost all trees
had reduced circumference in the hottest and
driest summer months, but it was recovered in
autumn.



20. UHJAEKC JIMICHE MOBPILIUHE ¥
2022. TOAUHU

20. LEAF AREA MEASUREMENTS IN
2022

Y okBupy nossa cranHux Tadaka BUT
Hugoa Il (Komaonuk, I{pam Bpx m Mokpa ['opa)
¢dopmupaHa je Mpeka CTATHUX Tavyaka (MO3HLHja)
ca Kojux ce mpaBe Qororpaduje MOKPOBHOCTH
Bereranyje, /JBa IyTa TOKOM ToauHe (y ITyHOM
BEreTalijOMOM TIEPHOAY W BaH BETETAlHOHOT
nepuosa).

Xemuchepuane ¢dotorpaduje modujeHe
nomohy ¢oToanapara ca 00jeKTHBOM PHUOJBE OKO
(Fisheye) cy ooOpahene y codteepy Hemisfer,
KojuM cy onpeheHnm mapamerpm 3HauajHU 3a
HCKa3uBambe HHaeKca jaucHe mosprunmae (LAI).

360r o0MMHOCTH moOjaraka, Tabene ca
KOMIUIETHUM pe3yiATaTuMa Ccy TpHUKa3zaHe y
Anekcy 11 (tabene A11.1-A11.9).

VY tabenama Al1l.1, A11.4. u A11.7 natu cy
OCHOBHM IIOJIallA 3a CBa Tpu oryienHa nossa bUT
Hugoa Il (Komaonwuk, Lpau Bpx 1 Mokpa ['opa), a
y ocranuma Tabema y AHekcy 11 cy pesynararu
LAI mpepauynatu y codteepy Hemisfer mo
meromu Thimonier et al. (2010) y3 kopekimjy
Hemmuaeaproctn  (Schleppi et al., 2007) wu
KopekIujy nokpoBHocTH kpoimke (Chen & Cihlar,
1995).

20.1. OIVTIEJHO IIOJbE KOITAOHHK

[locraBibame Mpeke Tadaka 3a TMPOICHY
HWHJIEKCA  JIMCHE MOBpIIMHE (LAD Ha
ononHankanyjckoj Tauku Husoa |l — Komaonuk
u3BpIIeHa je centeMOpy mecemy 2021. rogune y
okBHupy kBazpara (50 x 50 m) ca mocTaBbameM
Tagaka Ha cBakux 10 m, unme je obyxsaheno 0,25
ha orneanor moska. Y Mmajy meceiry 2022. roauHe
MOCTAaBJbEHO j€ JOJAaTHUX 16 Tadaka, KOjUMa je
obyxsaheno mpeocranux 0,25 ha ormexHor mosba.
Jedunncane Tauke HA TEpPEeHy BHIHO CY
oOejiekeHe JPBEHMM Ko4yuhuMa U IUTACTUYHUM
Tpakama. Ha orjieaHoM TMoJby YKYIHO CYy
obemexene 32 Tauke.

Within the permanent Level 11 sample plots
(Kopaonik, Crni Vrh and Mokra Gora),
photographs of vegetation cover are acquired in a
grid of permanent points (positions) taken twice a
year (in the growing season peak and beyond the
growing season).

Hemispherical images obtained using a
fisheye-lens camera were processed in the
Hemisfer software to determine some parameters
required to express the Leaf Area Index (LAI).

Due to the extensive volume of data, tables
with all results are presented in Annex 11 (Tables
All.1-A11.9).

Tables Al11.1, Al11.4. and A11.7 contain
plot-based data for the three observation plots of
Level Il SP (Kopaonik, Crni Vrh and Mokra
Gora), while the other tables in Annex 11 present
LAI measurements recalculated in the Hemisfer
software by Thimonier et al., 2010 with
Nonlinearity Correction (Schleppi et al., 2007)
and Plant Canopy Gap Size Analysis (Chen &
Cihlar, 1995).

20.1. KOPAONIK SAMPLE PLOT

A grid of points for the measurement of the
Leaf Area Index (LAI) on the Level Il sample plot
on Kopaonik was established in September 2021
in a 50 x 50 m square with a point set at every 10
m, thus covering 0.25 ha of the observation plot.
Another 16 points were installed in May 2022
which covered the remaining 0.25 ha of the
observation plot. Points were visibly marked in
the field using wooden stakes and plastic strips. A
total of 32 points were marked on the observation
plot.
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Camnka 20.1. Caumame chepuunux Gortorpaduja Ha neduHUCAHUM TauKama
y Majy 1 jyay meceity 2022. roauxe
Figure 20.1. Taking spherical photos at defined points
in May and July 2022

@ 05C_0077.PG - Hemister
File View Options Help
fLH000
SR ] ) e
GRS L L2
|/
A

N

Qf
RS
QI TR-NG-H8

% — - S H . o &

Camuka 20.2. Ipuxa3 ananuse ciuke y Hemisfer copreepy
Figure 20.2. View image analysis in Hemisfer software



Cauxa 20.3. [Ipuka3 monemaame mnpara ocBeTJbeHocTH cirke nmpema Ridler u Calvard (1978)
y Hemisfer copteepy
Figure 20.3. Image thresholding according to Ridler and Calvard (1978)
in Hemisfer software

picture

date and time
size (WXHXBPP)
site

DSC_0077.JPG

25.5.2022. 08:14:01

4288 2848 24

lens linear
angle 920
coefficients 0,63662 0,0 0,0 0,0 0,0
threshold 166  (auto, R. & C. (1978))
gamma 2,2
colours 33%R+33%G+34%B
rings 4 22,52
ring angle ignored white black transm. correc. contact gaps omega width
1 15,0 © 53353 344772 ,13401 ,13518 1,933 90,0712 0,803 6,4
2 35,0 © 234342 960074 ,19620 ,19851 1,324 0,1452 0,676 6,2
3 57,0 © 531063 1459725 , 26676 » 27262 0,708 0,2173 0,611 6,5
4 79,3 41 346084 2440888 ,12418 ,10676 0,416 0,0851 0,723 6,9
white 1164842
black 5205459
ignored 41
transmission 18,3%
gaps 13,3%
openness 18,7%
gaps 14,0%
corrections - S. & al. (2007) C. & C. (1995) S.& al.+ C.& C.
methods LAI  angle LAI  angle LAI  angle LAI  angle
Miller (1967) 1,64 - 1,65 - 2,40 2,41
LiCor LAI2000 1,64 © 1,65 © 2,40 © 2,41 ©
Lang (1987) 1,93 - 1,93 - 2,73 - 2,73 -
G. & al. (2018) 1,72 - 1,73 - 2,36 - 2,40 -
N. & C. (1989) 1,74 11 1,75 13 2,46 11 2,47 13
T. & al. (2010) 1,65 © 1,66 13 2,43 0 2,44 13
methods Fmv Frv  Fmv  Frv  Fmv  Frv  Fmv  Frv
N. & C. (1989) 19,0% - 19,2% - 19,0% 13,3% 19,2% 13,4%
T. & al. (2010) 19.3% - 20.9% - 19.3% 14.2% 20.9% 15.3%

Cauka 20.4. ITpumep pesynrata 3a MHaekc nucHe
Figure 20.4. Leaf Area Index Outcome (an example)
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20.2. OITIEAHO I10/bE IIPHHU BPX

[TocTaBipame Mpexe Tadaka 3a IPOIEHY
nHaekca  JucHe — nospmmHe — (LAI)  Ha
ouonnaukanujckoj tauku Husoa Il — Llpau Bpx
u3BpiieHa je y jymy wmecery 2021. romuHe Yy
okBHpy KBazapara (50 x 50 M) ca mocTaB/bamEM
Tayaka Ha cBakux 10 m, unme je oOyxsaheno 0,25
ha ormemnor mospa. VY ampuiny wmecery 2022.
TOAUHEe TIOCTaBJbEHO je HOoJaTHWX 16 Tadaka,
kojuMa je oOyxaheno mpeoctamux 0,25 ha
ornegHor moJba. [leguHucane Tauke Ha TepeHy
BHOHO Cy oOOenekeHe ApBEHWM Kodnhmma u
IUIACTUYHUM Tpakama. Ha orjgegHoM mosby
YKYITHO Cy oOenexkeHe 32 Tauke.

7 &

Cmka 20.5. Oben

20.2. CRNI VRH SAMPLE PLOT

A grid of points for the measurement of the
Leaf Area Index (LAI) on the Level Il sample plot
on Crni Vrh was established in July 2021 in a
square (50 x 50 m) with a point set at every 10 m,
thus covering 0.25 ha of the observation plot.
Another 16 points were installed in April 2022
which covered the remaining 0.25 ha of the
observation plot. Points were visibly marked in
the field using wooden stakes and plastic strips. A
total of 32 points were marked on the observation
plot.

eKaBame IMO3MIHMja HOBUX Tayaka U CHUMame cheprnanux ororpadpuja

y anpuity ¥ jysry Meceiy
Figure 20.5. Marking the positions of new points and taking spherical photos
in April and July
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Camnka 20.7. [puka3 mojeiiaBame npara ocBetsbeHoctH ciuke npema Ridler u Calvard (1978)
y Hemisfer codreepy
Figure 20.7. Image thresholding according to Ridler and Calvard (1978)
in Hemisfer software
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picture

date and time
size (WXHXBPP)
site

lens linear
angle 90
coefficients 0,63662 0,06 0,0 0,0 0,0
threshold 167 (auto, R. & C. (1978))
gamma 252
colours 33%R+33%G+34%B
rings 4 22,5
ring angle ignored white black transm. correc. contact gaps omega width
1 15,0 © 33033 365092 ,08297 ,08384 2,394 0,0174 0,936 9,6
2 35,0 @ 89773 1104643 ,07516 ,07602 2,111 0,0150 0,940 8,9
3 57,0 © 245691 1745097 »12341 »12461 1,134 0,0485 0,865 8,6
a4 79,3 41 428422 2358550 ,15372 ,14334 9,361 0,0905 0,772 8,4
white 796919
black 5573382
ignored 41
transmission 12,5%
gaps 5,77%
openness 12,1%
gaps 5,50%
corrections - S. & al. (2007) C. & C. (1995) S.& al.+ Cc.& C.
methods LAI  angle LAI  angle LAI  angle LAI  angle
Miller (1967) 2,29 - 2,29 - 2,57 - 2;57" =
LiCor LAI2000 2,29 0 2,29 © 2,57 © 2,57 ©
Lang (1987) 2,65 - 2,65 - 2,93 - 2,93 -
G. & al. (2018) 2,26 - 225 = 2,61 - 2,60 -
N. & C. (1989) 2,26 9 2,27 9 2,56 9 2,58 9
T. & al. (2010) 2,27 o 2,27 © 2,57 © 2,57 ©
methods Fmv Frv  Fmv  Frv  Fmv  Frv  Fmv  Frv
N. & C. (1989) 11, 2%~ 1151% - 11,2% 3,97% 11,1% 3,96%
T. & al. (2010) 10.3% - 10.3% - 10.3% 3.61% 10.3% 3.61%

DSC_0032.]PG
22.7.2022. 06:39:21
4288 2848 24

Cauxa 20.8. IIpumep pesynrata 3a Haekc nHCHE MOBPLIMHE
Figure 20.8. Leaf Area Index Outcome (an example)



20.3. OIVTIEJHO I10OJbE MOKPA IOPA

[locraBbame Mpexke Tadaka 3a HpOLEHY
uHaekca  gucHe — moBpmuHe — (LAI)  Ha
omomuankanyjckoj Tauku Husoa Il — Mokpa ['opa
M3BpIIICHA je Yy jyly Mecelly y OKBHUPY KBaapara
(50 x 50 m) ca mocTaB/bamEM Tadaka Ha CBAKHX
10 m, gume je obOyxsaheno 0,25 ha oraemgmor
nmospa. Y ampwiry 2022. romuHEe TOCTaBJBEHO je
JonatHux 16 Tawyaka, kojuma je oOyxBaheHo
npeoctanux 0,25 ha orneanor nosma. ledunucane
Tayke Ha TEpeHy BHUIHO Cy OOEJeKeHEe NPBCHUM
kounhuMma | IJIacTUYHMM Tpakama. Ha ornegHom
N0JbY YKYITHO Cy oOemnexxeHe 32 Tauke.

20.3. MOKRA GORA SAMPLE PLOT

A grid of points for the measurement of the
Leaf Area Index (LAI) on the Level Il sample plot
on Mokra Gora was established in July 2021 in a
square (50 x 50 m) with a point set at every 10 m,
thus covering 0.25 ha of the observation plot.
Another 16 points were installed in April 2022
which covered the remaining 0.25 ha of the
observation plot. Points were visibly marked in
the field using wooden stakes and plastic strips. A
total of 32 points were marked on the observation
plot.

2|
I/

S

Cnka 20.9.

CHnmame

chepuynux GoTtorpaduja Ha qePUHUCAHIUM TauKama

y anpuity u aBrycty Meceny 2022. ronuse
Figure 20.9. Taking spherical photos at defined points
in April and August 2022
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Canka 20.10. Ipuka3s ananuse ciauke y Hemisfer codpreepy
Figure 20.10. View image analysis in Hemisfer software
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Canka 20.11. IIpukas nojemasame mpara oCBeTJbeHOCTH cirke npema Ridler u Calvard (1978) y Hemisfer
copTBEpPY
Figure 20.11. Image thresholding according to Ridler and Calvard (1978)
in Hemisfer software
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Cauxka 20.12. [Tpumep pesyarara 3a HEKC TMCHE TIOBPIINHE

Figure 20.12. Leaf Area Index Outcome (an example)
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21. METEOPOJIOIIIKA
OCMATPABA 'Y 2022. TOAUHHU

21. METEOROLOGICAL
MEASUREMENTS IN 2022

MuKpoxaumamcKu ycioeu Ha 021e0HUM
nosuma Hueoa 11

3a nmobujame momaTaKka O MHKPOKJIMMAT-
CKHMM YCIIOBUMa Ha oriiefHnM rospuma Husoa Il y
2022. rogunu, KopUIIheHN cy MOAaly ca ayToM-
aTCKUX METEOPOJIOIIKMX CTAHUIA ITOCTaBJHEHHX
Ha TapIeigaMa Ha OTJeIHUM moJbuMa KomaoHuk
(AMC nocrassena 2010. rogune), Mokpa ['opa u
Lpuu Bpx (AMC mnocraBuo HWHcTHTyT 32
nrymapetBo Tokom 2020. rogmue). CaMu MMOOXK-
aju ayTOMAaTCKHX METCOPOJIOLIKUX CTAaHHIA OMOT-
yhaBajy no6ujame penpe3eHTaTUBHUX METEOPOIIO-
mKux noxaraka, npema |ICP Forests. Ox mereopo-
JOWIKKX TonaTaka TokoMm 2022. roguHe mpaheHn
cy cinenehu o6aBe3nu napamerpu: nanasune (PR),
temneparypa (AT), penaTuBHa BIaXKHOCT Ba3dyxa
(RH), 6p3una Betpa (WS), npasart Betpa (WD) u
conapHa paaujanyja (SR).

360r 0OMMHOCTH ITOfaTaka, Tabee ca JaHe-
BHUM METEOPOJIOIIKAM IOJaliMa Ca ayToMaT-
CKUX MeTeopoJiomkux cranuia Konaonuk, LpHu
Bpx 1 Mokpa ['opa npuka3zane cy y Anekcy 12.

Microclimatic conditions on Level 11
observation plots

To obtain data related to microclimatic
conditions of Level Il observation plots in 2022,
data from automatic weather stations installed on
observation plots of SP Kopaonik (AWS installed
in 2010), Mokra Gora and Crni Vrh (AWSs
installed by the Institute of Forestry in 2020) were
used. The position of the weather stations ensure
representative meteorological data in accordance
with ICP Forests. Meteorological measurements in
2021 included the following mandatory
parameters: precipitation (PR), air temperature
(AT), relative humidity (RH), wind speed (WS),
wind direction (WD) and solar radiation (SR).

Due to the large volume of data, tables with
daily weather data measured at automatic weather
stations on Kopaonik, Crni Vrh and Mokra Gora
are presented in Annex 12.

Tabena 21.1. Criucak ayToMaTCKUX METCOPOJIONIKUAX CTAHUIIA
Table 21.1. List of Automatic Weather Stations

Pexuu 6poj/ AM Cranmna/ Toanna Bpera cranmme/ Ieorpagcka T'eorpadcka Haamopcka
Sequence AW Station ocHuBama/ T[;/pe of station mupuna/ nyxuHa/ BucuHa/
number Established in Latitude Longitude Altitude
AyTtomarcka
. METEOPOJIOIIKA CTaHHI[A Kimvaronomkal . .
. Konaonuk 2010 Weather 43°17' 30 20°48’ 50 1712
Automatic weather
station Kopaonik
AyTomMarcka
METEOpOJIOIIKA CTaHUIA Knumatomnomika/ e ) o
2. Iprn Bpx Automatic 2020 Weather 44°07' 55 21°58’ 38 935
weather station Crni vrh
AyTtomarcka
) METEeOpOJIOIIKA CTAaHUIA e " o .
. Moxpa I'opa 2020 Weather 43°45' 27 19°29' 00 590
Automatic weather
station Mokra Gora
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21.1. OIJIEAHO IIO/bE KOITAOHHK 21.1. KOPAONIK SAMPLE PLOT

Cauxe 21.1. m 21.2. MeTeopoJioliKa CTaHHIA 32 ayTOMAaTCKa MEPeha MUKPOKITUMATCKHUX YCIIOBA,
ornenHo nosbe Huso-a |1, Komaornk
Figures 21.1 and 21.2. Weather station for automatic measurements of microclimatic conditions, Level Il

observation plot, Kopaonik

Tabeaa 21.2. Cpenme MeceuHe, Cpebe MUHIMATHE MECEUHE, CPE/Ihe MAaKCUMATHE MECCUHE, CPe/Iha TOAMIIbA U
amuutyzae temneparype Bazayxa (°C), AMC Konaonuk, 2021. rox.
Table 21.2. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and
amplitudes of air temperatures (°C), AWS Kopaonik, 2022

I nlw v | v v v fvin x| x| oxi | oxn | ©P o Eﬁ}”””a' i"::}’;‘i‘tm’f
T cp/T mean 58 | 33| 46| 1,9 | 96 | 132|146 | 141 | 85 | 7.6 | 24 | 10 4,9 20,4
T cp mun/T mean min. 91| 62|79 |-19| 50|92 100 84| 46| 25|01 |-14 11 19,1
T cp make/Tmean max. 25|01 | 07|61 |142]|177] 192|198 | 124 | 127 | 57 | 28 9,0 22,3

25

20

) /. //Q\—\
" /T N\

Temmnepatype/Temperatures (C°)

5
\
) \
7V VI VII VIII IX X XI XII
- T~
-10
-15

Mecenn / Months

weeT ¢p/T mean e==T cp MEE/T mean min. =T cp Makc/Tmean max.

I'padmkon 21.1. I'opummbu ToK Temnepatype Bazayxa 3a AMC Konaonuk 2022. ron.
Graph 21.1. Annual air temperature flow for the AWS Kopaonik in 2022
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Taoena 21.3. Cpeama MeceuHa u rouimba cymMa nagasuaa (mm), AMC Konaonuk, 2022. ron.

Table 21.3 Mean monthly and annual sum of precipitation (mm), AWS Kopaonik, 2022

Topnmma
I 1 1 v \% \Yi| Wil VIl IX X Xl Xl Annual
90,4 87,3 53,7 | 1054 | 786 | 1330 | 1066 | 1183 | 1565 71 1703 | 86,3 1193,5
_
=
=
-
=
2
2 .
g 200 156.5 1703
= 133 )
S 150 16.5 106, 1183
» 86.3
B~ 100 78.6
E 537
E 50 71
g 0 =
o~
= I VI  WVIII X XI XII
Mecenn / Months

I'paduxon 21.2. Meceure cyme nmagasuaa Ha AMC Komaonuk, 2022. rog.
Graph 21.2. Monthly sum of precipitation for the AWS Kopaonik in 2022

VY tabenn 21.4. npukaszaHe Cy BpeAHOCTU
CPelIbHX  MECEYHUX

PEIAaTUBHE BJIAXKHOCTH

nu cpeame

Ba3ayxa

Konaonuk y 2022. rogunu.

TOIUILIELE
3a  AMC

Table 21.4. shows mean monthly and mean
annual values of relative air humidity measured at
AWS Kopaonik in 2022.

Ta6eaa 21.4. Cpenma MecedHa U Cpelliba TOAUIIKHA PelaTHBHA BIaXHOCT Basayxa (%), AMC Konaonuk, 2022. T.

Table 21.4. Mean monthly and mean relative annual air humidity (%)

AWS Kopaonik in 2022

Cp. roa.
| 1 11 \Y \Y% Vi Vil Vi IX X Xl X1 Annual
mean
Pea. Baax. Ba3a. cp./
Relative air humidity, 91,8 84,2 71,1 89,4 83,9 95,4 86,5 90,5 92,1 64,2 949 | 887 86,1

mean

Ha ocHOBY cpeflbHX MECeYHHUX BPEAHOCTU
BJIKHOCTH Baszlnyxa koje cy ce y 2022. ropunu
Kpetajie y uHTepBainy ox 64% no 95%, moxe ce
3akspyduTn ga ce AMC Komaonunk Hamasm y
KaTerOpHj¥ BIAXKHOT Ba3IyXa.

Based on mean monthly air humidity values
that ranged from 64% to 95%, in 2022, it can be
concluded that AWS Kopaonik was in the
category of humid air.
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21.2. OIJIETHO I1O/bE I[[PHHU BPX

Conke 21.3

21.2. CRNI VRH SAMPLE PLOT

nosbe Hupoa |1, L{pan Bpx
Figure 21.3. and 21.4. Weather station for automatic measurements of microclimatic conditions, Level Il
observation plot, Crni Vrh

. 1 21.4. MeTeopoIomnika CTaHUIIA 32 AyTOMaTCKa Mepemha MUKPOKINMATCKUX yciaoBa, OriieqHo

Tabeaa 21.5. Cpenme MecedHe, cpeamhec MUHIMAaTHE MECeUHe, CpeIhe MaKCIMAaIHe MECeUHe, Cpemha TOINIIHhA U

ammmuTyzae temrmeparype Basayxa (°C), AMC Lpnu Bpx, 2022. roz.

Table 21.5. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and air

temperature amplitudes (°C), AWS Crni Vrh, 2022

I I 1 \Y; \Y; VI | vl | v | Ix X XI | X Cp. rox. AmnauTya
Annual mean Amplitude

Tep/Tmean | -23 | 1,0 | 01 | 65 | 135 | 174 | 193 | 194 | 126 | 104 | 47 | 08 8,6 21,7
T cp mun/ 44 | 15 | 28 | 29 98 | 141 | 170 | 166 | 105 | 27 15 | -19 54 21,4
T mean min.
T cp maxc/ 01 | 37 | 28 | 104 | 172 | 205 | 252 | 225 | 155 | 135 | 52 | 39 11,7 253
Tmean max.
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Mecenn / Months

I'padukon 21.3. l'ogummy Tok Temnepatype Baznyxa 3a AMC Lpuu Bpx, 2022. rox.
Graph 21.3. Annual air temperature flow for the AWS Crni Vrh in 2022




Taena 21.6. Cpeama MeceuHa 1 rouinmba cyma nagasuaa (mm), AMC Lpuu Bpx, 2022. roauHa

Table 21.6. Mean monthly and annual sum of precipitation (mm)

AWS Crni Vrh in 2022

Mecenn / Months

VI

VIII

I " n WY, v Vi Vil VII IX X XI Xl F‘K‘:rﬁj;"la’
785 80,1 69,7 85,4 58,7 55,9 694 | 755 | 844 4,7 1173 | 6717 847,3
=
=
= 150
e -
= 117.3
2 16.5 84.4
S . : 67.7
= 58.7 550
o
£ 50
R 4.7
@ f—
= 0
E I II II1 IV V VI IX X XI XII
=
-]
=

I'pajuxon 21.4. Meceune cyme magasuaa Ha AMC Lpuau BpX, 2022. rox.
Graph 21.4. Monthly sum of precipitation for the AWS Crni Vrh in 2022

VY Tabemm 21.7. mpukaszaHe Cy BpEIHOCTH
TOJUIIEHE
penatuBHe BiIakHocTH Basayxa 3a AMC Llpuu
Bpx y 2022. roauHu.

CpeImbUX

MECCUYHHUX

n

cpenme

AWS Crni Vrh in 2022.

Table 21.7. shows mean monthly and mean
annual values of relative air humidity measured at

Ta6ena 21.7. Cpenma MecedHa 1 cpeliiba TOMUIIa PelaTHBHA BIakHOCT Basnyxa (%), AMC Lpan Bpx, 2022. T.

Table 21.7 Mean monthly and mean relative annual air humidity (%), AWS Crni Vrh in 2022

Cp. roa.
| 1 11 \Y \Y% Vi Vil VIl IX X Xl X1 Annual
mean
Pea. Baax. Ba3a. cp./
Relative air humidity, 85,9 78,1 64,4 65,9 63,6 76,8 51,7 71,3 82,2 61,6 84,3 86,1 72,7
mean

Ha ocHOBY cpefmbHX MECeYHHUX BPEAHOCTU
BIIQXKHOCTH Ba3jyxa Koje cy Ha ce y 2022. roguaun
Kpetasie y uHtepBany ox 52% no 86%, moxe ce
3akpyduTH ga ce AMC Llpam Bpx Hamasu y

KaTeFOpI/IjI/I BJIAJKHOT Ba3ayxa.

Based on mean monthly values of relative
air humidity that ranged from 52% to 86% in
2022, it can be concluded that AWS Crni Vrh was
in the category of humid air.
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21.3. OIJIEAHO IIOJbE MOKPA I'OPA

21.3. MOKRA GORA SAMPLE PLOT

Cauka 21.5. u 21.6. MeTeopoIomnka CTaHUIIA 32 AyTOMaTCKa MEPemha MUKPOKIMMATCKUX yciaoBa, OTIIEIHO 1MOJbe

Hugoa Il, Moxkpa ['opa

Figures 21.22. and 21.6. Weather station for automatic measurements of microclimatic conditions, Level 1l sample

plot, Mokra Gora

Tabeaa 21.8. Cpenme MecedHe, cpeamhec MUHIMAaTHE MECeUHE, CpeIhe MaKCIMAaIHe MECeUHe, CpeImha TOAUIIHA U

ammuuTyzae temneparype Basayxa (°C), AMC Mokpa ['opa, 2022. rox.

Table 21.8. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and

amplitudes of air temperatures (°C), AWS Mokra Gora, 2022

I I m | v | v | vt | v v oix X X1 | X1 Cp. ron. AMIIHTY 2
Annual mean Amplitude

Tep/Tmean | 28 | -01 | 27 | 54 | 153 | 195 | 208 | 204 | 147 | 11,7 | 59 | 33 9,7 23,6
TcpMpm/' 57 | -35 | -30 0,2 86 | 139 | 145 | 148 | 9,6 6,8 33 0,2 5,0 20,5
T mean min.
T cp makc/
Tmean max. 12 | 36 | 88 | 116 | 231 | 26,0 | 276 | 271 | 209 | 154 | 92 | 56 15,0 26,4
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I'padmkon 21.5. N'opumbu Tok Temnepatype Bazayxa 3a AMC Moxkpa ['opa, 2022. rox.
Graph 21.5. Annual air temperature flow for the AWS Mokra Gora in 2022




Tabena 21.9. Cpeama MeceuHa u rojuimba cyma nagasusa (mm), AMC Mokpa 'opa, 2022. rox.
Table 21.9. Mean monthly and annual sum of precipitation (mm), AWS Mokra Gora in 2022

I ] n v \Y \Y Vi | vl IX X Xl Ml Fomumiea
Annual

87,3 668 | 425 | 892 61,0 1267 | 263 | 44,7 | 943 11,9 945 116,1 861,3

=

=

=

S’

=

2

s 150 126,7

i . 116.1

< 100 87.3 46.5 94.3 94.5

R 66.8 61

T 42,5 44.7

g2 50 26.3

& 11.9

X, 7 5

= I II III v A% VI VI VII IX X XI XI
Mecenn / Months

I'paduxon 21.6. Meceure cyme nmagasuaa aHa AMC Moxkpa 'opa, 2022. roguna
Graph 21.6. Monthly sum of precipitation for the AWS Mokra Gora in 2022

VY tabenmu 21.10. npukazaHe Cy BpPEIHOCTH Table 20.10. shows mean monthly and
CPelbMX  MECEYHHX M  CpPElibe  TOMHUIIEE mean annual values of relative air humidity
penatuBHE BiIaXHOCTH Bazmyxa 3a AMC Mokpa measured at AWS Mokra Gora in 2022.

I'opa 'y 2022. rogunn.

Tabemna 21.10. Cpeamwa Mece4Ha, cpeilba MUHUMAJIHA MECEYHA, CPE/ha MAaKCHMalIHA MECEYHa U CPE/iEba TO/INIIHA
penaTtuBHA BIaXHOCT Bazayxa (%), AMC Moxkpa ['opa, 2022. rox.
Table 21.10. Mean monthly, mean monthly minimum, mean monthly maximum, and mean annual air humidity (%),
AWS Mokra Gora, 2022

Cp. roa.
| 11 1 v \Y% Vi W1 Vi IX X Xl X1 Annual
mean
Pea. Baax. Ba3a. cp./
Relative air humidity, 83,2 78,4 66,6 62,8 67,9 73,0 61,5 67,6 78,9 641 | 775 | 826 72,0
mean

Ha HuBOy cpenmux MecedHHX BpPEIHOCTH
peslaTUBHE BIaXXHOCTH Basdyxa Koje cy Behu neo
roguHe ucnop 82%, MoXe ce 3aKJbY4YHTH Ja ce
AMC Mokpa l'opa 2022. rogmHe Haja3wia y
KaTEeropuju yMEPEHO BIaXHOT Bazmyxa (60-82%).

82%).

Based on mean monthly values of relative
air humidity that for most of the year were below
82%, it can be concluded that AWS Mokra Gora
was in the category of moderately humid air (60-
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22. VBOJI

22. INTRODUCTION

lyme cy H3I0KEHE JeNoBalky BEJIUKOT
Opoja MPUPOJHUX M aHTPONOTCHHUX YTHUIlaja U 300T
ToTa je mpaheme cTama MIyMCKAX €KOCHCTeMa O]
BEJIMKOT 3HA4Yaja 3a IPAaBOBPEMEHO YOUaBamC
HACTaIMX TPOMEHAa M Mpeny3uMarme aJeKBaTHHX
Mepa y Iy OJpXKaBamka W YCIIOCTaBJbaba
JKeJpeHoT crama. Y PemyOmmmum Cpbuju ce nBe
JielleHUje KOHTHHYHpaHO BpIIW npaheme yTuiaja
NpEeKOTpaHnYHOr 3aralea Ba3dgyxa Ha CTamke

myma. [lpaheme yTumaja mpexkorpaHHYHOT
3araljema Baszayxa Ha Imyme je MelyHapoaHu
CUCTEM MOHHUTOPHHTA oJ OKpHUJBEM

Mel)yHaponHOr mIporpama capaime Ha OLEHH U
npahemy yTHIlaja IpeKorpaHnIHOT aepo3aralema
Ha myme (ICP Forests) u UN/ECE koHBenmuje o
npekorpaHndHoM 3araljemy Bazayxa (Convention
on Longrange Transboundary Air Pollution).
[TpBOOUTHM cHUCTEM MOHUTOPUHTA je& BPEMEHOM
HajorpahuBaH Kako OW ce KOHCTAaTOBaJl CBHU
y3pouu npoMeHa u omTehema nryma u afieKBaTHO
TYMa4MJIM Y3pOUHO — [TOCTCAUYHU OJHOCH BE3aHU
32 TIpOMEHE Yy UIYMCKHM eKOCHCTeMHMa. Y
EBpormu ce mpaheme yTHmaja mpeKorpaHHIHOT
3arallema Ba3gyxa Ha LIyMe CIPOBOAM Ha OKO
6000 maprena npeor HuUBoa u oko 800 mapriena
JIpyror HUBoa. Mpeska mapliesa MpBor HHUBOA ce Y
All BojBoauam cacToju o1l TPHHAECT MapIieia OJl
ykymHO 130 uHcTanupanux y Pemyomuuu Cpouju
tokoM 2003 u 2004. romuHe, a HApPyrd HUBO
MOHHUTOPHHIA CE CIPOBOAM HAa JIBE MapLeie Of
KOjuX je jenHa Ha DpyIIKOj TOPH Y CaCTOjUHH ca
JOMUHAHTHUM y4denrhem Xpacra KUTHhaKa H JIpyra
y 6umm3uHn Oyaka y cacTOjUHH XpacTa JIy>Kbaka.

VYrosopom 6poj 401-00-38/2022-10 ox 14.
01. 2022. ronuae MUHHCTAPCTBO TOJHOIPUBPEIIE,
nymapctsa U Bojponpuspene PemyOnuke CpoOuje
je MHCTUTYTY 32 HU3HjCKO IIyMapCTBO U KUBOTHY
cpenuHy MIOBEPHUIIO npaheme yTHIIaja
MPEKOTPaHUYHOT aepo3aralermha Ha cTambe IyMa y
All Bojsomuan y 2022. romvHu y CKIamy ca
mporpamMmoM paga 3a 2022. romuHy KOjU je
cactaBuo MHCTHUTYT 3a HHU3UjCKO HIYMapCcTBO H
’KHBOTHY CPEIUHY.

Ha mnapuenama npBor u Jpyror HHUBOA
WHCTHTYT 3a HU3WJCKO IIYMapCTBO W IKHUBOTHY
CPEJIMHY je W3BPIIHO Y30pKOBamkbe M MpOICHE
CTalka IIyMa CTPUKTHO ce Mpuapxasajyhu
oxrosapajyhe mpomnucaHe METOAOJIOTH]E.

loguiima oleHa crama KpOIIkU cTadana
Ha JIBaHAECT Mapliesia MPBOT HMBOA W3BPILIECHA je
on 8. jyma mo 3. aerycra 2022. roauwHe, JAOK Ha
napueian Opoj 422. Huje OWIIO MpoLEHE jep je
noceveHa peJIOBHOM CEUOM.

Forests are exposed to a large number of
natural and anthropogenic impacts, which makes
monitoring the state of forest ecosystems essential
for the timely detection of changes and taking
adequate measures in order to maintain and restore
optimum conditions. In the Republic of Serbia, the
impact of transboundary air pollution on the state
of forests has been continuously monitored for
two decades. Monitoring the impact of
transboundary air pollution on forests is an
international monitoring system under the
auspices of the International Cooperative Program
on Assessment and Monitoring of Transboundary
Air Pollution Effects on Forests (ICP Forests) and
the UN/ECE Convention on Long-range
Transboundary Air Pollution. The original
monitoring system has been upgraded over time in
order to determine all the causes of changes and
damage to forests and adequately interpret cause-
effect relationships related to changes in forest
ecosystems. In  Europe, the impact of
transboundary air pollution on forests is monitored
on about 6,000 Level | sample plots and about 800
Level Il sample plots. The network of Level |
plots in the AP Vojvodina consists of thirteen
plots out of a total of 130 installed in the Republic
of Serbia in 2003 and 2004. Level Il monitoring is
carried out on two plots, one of which is on Mt.
Fruska Gora in a stand with a dominant presence
of sessile oak and the second one near Odzaci in a
stand of pedunculate oak.

By Contract 401-00-38/2022-10 dated 14.
1. 2022, the Ministry of Agriculture, Forestry, and
Water Management entrusted the Institute of
Lowland Forestry and Environment with
monitoring and assessment of the impact of
transboundary air pollution on the state of forests
in AP Vojvodina in 2022 following the work
program for 2022 drawn up by the Institute of
Lowland Forestry and Environment.

The Institute of Lowland Forestry and
Environment carried out sampling and
assessments of the condition of the forests on
Level I and Level Il sample plots, following
strictly the prescribed methodology.

The annual assessment of tree crown
condition on twelve Level | plots was carried out
from 8 July to 3 August 2022, while there was no
assessment on plot 422, which was cut in regular
felling.
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[InarupaHy MOHUTOPHHT U Y30pPKOBama Cy
Ha JBE TayKe JAPYror HHBOA BPIIEHH TOKOM
ynTaBe ToauHe. YpaljeHe cy mporpamoMm pana
npenBuljeHe OleHE W TepeHCKa ocMaTpama, alu
HUCY Yy TIOTIIYHOCTH TMIOTPOIIEHAa JOJeJheHa
CpeICcTBa jep Cy aHaln3e 3eMJBHIIHOT pPacTBOpa
u3ocTasie ycien jaeduuura magaBuHa y Tekyhoj
TOJUHH.

MOHHTOPHUHTOM TPUKYIUBEHH TOJAIN O
CTalby KpouimHu crabama y 2022, roguHH Ha
TPHHAECT Tapieia NpPBOI HUBOA ca aHAIU30M
pesynTaTa TpPEACTaBJb€HH Cy Yy TPBOM Iy
M3BEIITaja, IOK je APYTHU Je0 U3BemTaja nocsehex
MOHHUTOPUHTY CIPOBEICHOM Ha nBe
OMOMHIMKANMjCKE  Tadyke  JAPYror  HHUBOA.
[lyOnukoBan je pax y HAy4YHOM YacOMHCY
(Maroruh, b., Crojanouh, M., Crojuuh, C.,
Koctuh, C., CrojanoBuh, [I. (2022):
,»CTPYKTypHE, MPOU3BOIHE u pa3BojHe
KapaKTePHCTUKE XpacTa KUTHaka Ha @pymkoj
ropu“, Tomoma 210: 29-40). VY ckmamy ca
CKJIOTJBEHUM YTOBOPOM KOHAa4YHHM W3BEIITaj 3a
2022. romuHy je JIOCTaBJbEH HAIMOHATHOM
koopauHannonoM Tteny (H®L, Wuctutyt 3a
myMapceTBo y beorpany).
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Monitoring and sampling were carried out
as planned on two Level Il sample plots
throughout the year. The assessments and field
observations envisaged by the work program were
carried out, but the allocated funds were not spent
because the analyses of the soil solution could not
be conducted due to the deficit of precipitation in
the current year.

The first part of the report presents the data
collected through monitoring tree crown condition
on thirteen Level | plots in 2022 with the analysis
of the results. The second part of the report is
dedicated to the monitoring carried out on two
Level II sample plots. A paper (Matovi¢, B.,
Stojanovi¢, M., Stojni¢, S., Kosti¢, S., Stojanovic,
D. (2022):  Structural,  productive  and
developmental characteristics of sessile oak on
Fruska Gora, Topola 210: 29-40) was published in
a scientific journal. Following the signed contract,
the final report for 2022 was submitted to the
national coordinating body (NFC, Forestry
Institute in Belgrade).



23. TIPOINEHA CTAIBA KPOLIIBUA HA
ITAPIIEJIAMA HUBOA | Y All
BOJBOAUHU Y 2022. TOAUHU

23. CROWN CONDITION ASSESSMENT
ON LEVEL | SAMPLE PLOTS IN AP
VOJVODINA IN 2022

TokoMm JieTa je M3BpLICHA NpPOILCHA CTamba
KpOLIkU cTabana Ha mapueiamMa MpPBOT HHUBOA Y
All BojBoguau. Ilporena je obyxBatuia yKyImHO
288 wW3mBOjeHMX cTabana Ha JBaHAeCT MapIlena.
[IponieHa Huje BpiicHa Ha mapiieau O0poj 422. jep
je cacrojuHa 1mpHOr OOpa, y KOjoj ce OHa
Hajla3Wia, YKIOHKEHA PEIOBHOM CEYOM M
MOHHUTOPHHT Ha OBOj mapuend he OUTH MOHOBHO
YCIIOCTaBJbEH OJIMaX HAKOH HITO CE OHA YCIEIIHO
nomryMu 1 6nsbke Oyay BucuHe m3Han 50 cm.

[lponiena crama Kpommu crabana je
oOyxBartuia oOleHy Jaedoiujanuje, Kao u
yTBphHBame MPUCYCTBA 1 HHTEH3UTETA orTehema
0J1 OMOTHYKHX M a0MOTHYKHX (haKTopa.

OOHaBJpambe O3HaKa je W3BPIIEHO Ha
napuenama 101, 102, 105 u 426 rae je To Owito
HEONMXOAHO. Pesynrarm  mporeHe — cremeHa
nedonyjanyje Ha mapieiama npBor HuBoa y All
BojBoaunu y 2022. ronuHu IpUKa3aHu Cy y BUAY
rpadukoHa 3a TeT Haj3aCTYIUBCHHjHX BpCTa
yIopeso ca MojaniuMa W3 MPETXOJHUX TOJMHA U
neoueHa aHajii3a CTamba OBUX IMET BPCTa.

OneHoM  crama  KpommmH  crabana
eypamMepruuKux Tomona je o0yxBaheHo 48 crabma
Ha napuenama 104 u 102 (I'paduxon 23.1). Kao u
IIPETXOJHE 4YETUPU TOAMHE JOMHHHUpaIa Cy
ctabna 0e3 3HavajHuX omrehema, a KoJ caMo
JBa cTabia MHTEH3UTET Jedonujannje je 0uo
n3Hax 10% mumnrha.

During the summer, the assessment of the
tree crown condition was carried out on the Level
I plots in AP Vojvodina. It included a total of 288
selected trees on twelve plots. The assessment was
not carried out on plot 422 because the Austrian
pine stand, in which it was installed, was removed
by regular felling. Monitoring on this plot will be
continued as soon as it is successfully reforested
and new plants attain a height of 50 cm.

The tree crown condition assessment
included the assessment of defoliation, as well as
the presence and intensity of damage caused by
biotic and abiotic factors.

Tree markings were refreshed on plots 101,
102, 105 and 426, where it was necessary. The
results of the defoliation assessments conducted in
2022 are graphically presented for the five most
common tree species. They are further compared
with the assessments from the previous years of
monitoring and their condition is analysed.

The assessment of the crown condition of
Eurasian poplar trees included 48 trees on plots
104 and 102. (Graph 23.1). As in the previous four
years, trees without significant damage dominated.
Only two trees had an intensity of defoliation
above 10% of the leaves.
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I'paduxon 23.1. IIpoueHar crabaia eypaMepuyKuX TOIOJIA IO Kiacama aedoujarmje
Graph 23.1. Percentage of Eurasian poplar trees by defoliation classes
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Cauxa 23.1. 3acan eypamepudke ToroJie Ha mapienu o6poj 102
Picture 23.1. Eurasian poplar plantation on sample plot 102

Ha mapmenmn 6poj 102. xom yKymHO TeT
crabanma eypaMepudKe TOmNoJe yTBpheHa cCy
omtehema Hactama ycien cymie |y BHAY
JIEKOJIOPH3aLije MarberT Jielia JJUCHE Mace.

3a XpacT KHUTHAaK Ha Taprerama IpBOT
HUBOA YTBplEHO je JOMHHAHTHO yuemhe ctabana
0e3 nmedonujanuje U ca cinaboMm AedoirjaiujoM
koja cy umHmiaa 90% ouemuBaHuUX cTalaia.
[lpomMena y omHOCY Ha NPETXOAHY TOAUHY je
NpPUCYCTBO  TpU  CcTablla ca  yMEPEHUM
uHTeH3uTeToM aedonujanuje (I'padukon 23.2).

On Owornukux wmTeTHUX (akropa Ha
crabiuma Xpacra KuTiaka Ha napreiau o0poj 106.
je koxa 12 ox 23 crabia 3abeiiexxeHa mojapa Mamux
omrehema Jumha o1 XpacToBe MpexacTe
CTEHHUIle, JIOK Ha IMpeocTaie JBe Maplene Tie je
MpUCYTaH XpacT KuTwak (421 u 424) nuje Omio
JenoBama INTeTHUX (aktopa. ['eHepamHO je Ha
XpacTy KUTHAKy U XpacTy JIyXmaky y BojBoanHu
y 2022. ToAMHY KOHCTATOBaH CJIA0MjH MHTEH3UTET
Haraja XpacToBE MpeXacTe CTCHUIIE, a pa3yiore
300r Kojux je g0 Tora jonuio Ou Tpebdano
JIeTaJbHUje IPOYUHTH.

Xpact nyxkmak je y 2022. ToIuHY je uMao
JOoMUHaHTHO ydemhe crabaima ca ciabum
HHTeH3UTeTOM jedonujanuje, a crabma 0e3
nedonujarpje ¢y Ouna 3actymsbeHa ca 20,5%.
Crabna ca yMEpeHUM MHTE3UTETOM Jedonujanuje
cy 6una 3actyrsbeHa ca 22,7% on ykynHor Opoja
onewuBanux cradana (I'paduxon 23.3). Kox tpu
crabjia xpacrta JyXmaka je KOHCTaTOBaHa jaka
nedonujanja  JIOK Ccyliema cTabama XpacTa
nyXmbaka HUje Omino y tekyhoj roamHu. Crame
crabaja je CJIMYHO Kao Y IPETXOHE JBE rOJINHE.
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Plot 102 had damage caused by drought in
the form of discolouration of a small part of the
leaf mass found in a total of five Euramerican
poplar trees.

Regarding sessile oak trees on Level I plots,
trees with no and slight defoliation had a dominant
share that amounted to 90% of the assessed trees.
Unlike the previous year, there were three trees
with moderate defoliation. (Graph 23.2).

Regarding the harmful biotic factors on the
oak trees on plot 106, minor damage to the leaves
caused by the oak lace bug was recorded on 12 out
of 23 trees, while the other two sessile oak plots
(421 and 424) had no effects inflicted by harmful
agents. In general, in 2022, a low-intensity attack
by the oak lace bug was observed on the sessile
oak and pedunculate oak in Vojvodina, and the
underlying reasons should be studied in more
detail.

In 2022, the pedunculate oak had a
dominant share of trees with low intensity of
defoliation. The share of trees with no defoliation
amounted to 20.5%. Trees with moderate
defoliation accounted for 22.7% of the total
number of assessed trees (Graph 23.3). Severe
defoliation was observed in three oak trees, while
there was no die-back of pedunculate oak trees in
the current year, and the tree condition was similar
to that in the previous two years.
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I'paduxon 23.2. [IpoueHar crabana Xpacta KUTHaKa 0 Ki1acama Iedorjanuje
Graph 23.2. Percentage of sessile oak trees by defoliation classes

Cauxa 23.2. [Tapuena 6poj 106. ca ctabiauMma xpacta KUTHaka Ha Opyikoj ropu
Picture 23.2. Plot 106 with sessile oak trees on Mt. Fruska Gora

Haman xpactoBe MpekacTe CTEHUIE Y
2022. roJMHY je KOHCTaTOBaH Ha CBUM IaplienamMa
NPBOT HHMBOA ca CTabiMMa XpacTa JIy)Kikbaka IITO
yKazyje Ja je  OBaj  HHCEKT  MIMPOKO
pacnpocTpameH, ajid je Kako je Beh HaBeIeHO
Hamajg Ouo ciaabuju y OJHOCY Ha NPETXOIHY
TOJMHY.

3a Oarpem cy oneHoM y 2022. romuHu
KOHCTATOBaHE 3HAuYajHE IPOMEHE HWHTEH3UTETa
nedonujanyje y oJHOCY Ha NPETXOIHY TOAMHY Y
By omajama ydemha crabaiga ca ciabom
nedonujarujom ca 18,8% Ha 13,3% u crabana ca
ymepeHoM nedonujauujoMm ca 25% na 20% y3
pact yuemrha ctabana ca jakoM aedorjanujom Ha
46,7% (I'padpukon 23.4). Y3pok OBaKBOT CTamba je
Benrka MehycoOHa KOHKypeHIMja crabama Ha
napuenu Opoj 103. koja goBoam 10 yOp3aHOT
olyMupama Jiena cradaa.

The attack of the oak lace bug in 2022 was
recorded on all Level | pedunculate oak plots,
which indicates that this insect was widespread
although, as already mentioned, it was weaker
than the one in the previous year.

Regarding the locust, the assessments in
2022 found significant changes in the intensity of
defoliation compared to the previous year i.e. a
decrease in the share of trees with slight
defoliation from 18.8% to 13.3% and trees with
moderate defoliation from 25% to 20% and an
increase in the share of trees with severe
defoliation to 46.7% (Graph 23.4). This state
resulted from the intense competition of the trees
on plot 103, which led to the rapid death of some
of the trees.
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I'paduxon 23.3. [IpoueHar crabana xpacra TyKmbaka 1Mo kiiacama aedoujarje
Graph 23.3. Percentage of pedunculate oak trees by defoliation classes

Ha crabmmma Oarpema y 2022. romuHu
HUCY 3a0enexeHe 3HayajHUje  IITeTe  Of
OuoTHYKMX W abuoTmukux ¢akropa. Y 2022.
TOJUHY M3BPIIEHA j€ PelOBHA ceya cTabala IpHOT
Oopa Ha maprenu Opoj 422. Kao m mperxogHmux
rojguHa Koja I[pHOT Oopa Ha mapuenu Opoj 101.
Koja ce Hanasu Ha JlenubnarckoMm mecky cy Oua
3aCTyIUbCHA crabna ca MPUCYTHOM
nedonyjanyjoM y3 MHUHMMAaIHO yuerhe crabana
6e3 nedonujarmje (I'paduron 23.5).

Ha Pinus nigra cy eBupeHTHpaHe ITETE OJT
ribuBe Shaeropsis sapinea, a koja je 3a0esnexeHa
Ha IIecT oJ YKymHO 22 ctabma upHor Oopa Ha
napuenu 101.
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No significant damage caused by biotic and
abiotic factors was recorded on black locust trees
in 2022. Regular felling of Austrian pine trees was
carried out on plot 422 in 2022. As in previous
years, Austrian pine trees on plot 101, located on
Deliblato Sand, had defoliation, with a minimum
share of trees with no defoliation (Graph 23.5).

Pinus nigra recorded the damage caused
by Shaeropsis sapinea that was found on six out
of a total of 22 Austrian pine trees on plot 101.
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I'paduxon 23.4. [Ipouenar crabana Garpema 1o kinacama aedosujarmje
Graph 23.4. Percentage of black locust trees by defoliation classes
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I'paduxon 23.5. IIpoueHar cTabana pHOT Oopa mo kiacama aedonujaimje
Graph 23.5. Percentage of Austrian pine trees by defoliation classes
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24. IPAREILE CTAIbA IIYMA HA
MMAPIIEJIAMA HUBOA ||
Y ATl BOJBOJMHU Y 2022.
TOAVHA

24. FOREST CONDITION
MONITORING ON THE LEVEL 1l
SAMPLE PLOTS IN AP
VOJVODINA IN 2022

Hpyru HUBO MOHWTOpHWHTa y PemyOmurm
Cpbuju ynHA YKyITHO 5 mapiesa oJ KOjuX ce JBe
Hanase y BojBoannu. OBe 1Be mapuese oapxasa U
Ha BUMa MpaTtu cTame VHCTUTYT 3a HH3HjCKO
IIyMapcTBO M KUBOTHY cpeauny u3 Hosor Cana.
[IpBoOUTHM MOHUTOPUHT yTHIaja 3aralema
Be3[yxa Ha myMme Koju je y EBponu mokpeHyT
1985. ronuue je 00yxBaTao camMo IPOICHY CTamba
KpOILIH cTabana Ha mapresiamMma nIpBor HUBOA IITO
ce IOKa3aJlo Kao HEJOBOJHHO 33 aJIeKBaTHO
pasyMmeBame M MOY3JaHO TyMademe NpOMEHa Yy
IIYMCKAM €KOCHCTEMHMa KOj€ HacTajy TOKOM
BpeMeHa. 300r TOra je BPEMEHOM OBaj CHCTEM
MOHUTOpPUHTAa HazorpaBaH © H3 mera je
JIeBEZIECETUX TOJIMHA TIPOIUIOT BEKa MPHU3AIIa0
JIpyru HUBO MOHMTOpHUHra. Ha mapuenama gpyror
HUBOA CE MpaTH BEJIIMKH Opoj mapameTapa Koju Cy
3HAaYajHU 3a JIeTepMUHAIM]Y Y3poKa ormrehema
myMa W TyMaueme Y3pOYHO - TIOCIECTUYHHX
0JTHOCA BE3aHUX 3a MPOMEHE HACTajle Y IIYMCKUM
eKocucTeMruMma. PesyntaT oBOr MOHHTOpPHHTA CY
JparolleHd 3a 3allTUTy IyMa, Ta3/I0Bambe
nrymama, npaheme M 3alTUTY OMOJUBEP3UTETA,
NpoyYaBame CKIANUINTEHha YIIbeHuKa U npaheme
KJIMMaTCKUX TIPOMEHA.

WMHCTHTYT 3a HHU3UJCKO MIYyMapcTBO U
JKUBOTHY CpEIUHY je cacTaBHO TOJAWIIKH
nporpam mnpahema yTHUI@ja NPEKOrPAHUYHOT
3arahemba  Bazgyxa ~Ha  CTambe  IIYMCKHX
exocuctema y 2022. roguan 'y All BojBoanau
KOjH je MIPUXBATHIIO MunncrapcTBo
HOJBONPUBPEIE, LIyMapCcTBA W BOJOIPHUBpENE H
BUM je OWJIO IJIaHMpaHO Jla C€ Ha TaplieiiaMa
nyror HuBoa y Opanmma ¥ Ha ®pymioj ropu
U3BpIIHM npahemke HapeTHUX apaMeTapa:

— OlIIeHa cTama KPOUIkU cTadbaia

— mpaheme QeHonoruje crabana

— mpaheme NpU3eMHE BereTaluje

— onpehuBame npupacra ¥ MPOU3BOTHOCTH
— onena omrehema nmumha o 030Ha

— aHanm3e cacTaBa aTMOC(pecKux MajaBuHa

— aHalJln3e XCMI/Ij CKOT cacraBa orajor
nnmha, T'paH4YHMlla 1 IJI0J0Ba
— Y30pKOBalkC nu aHaJIn3¢C 3CMJbUIITHOT

pacTtBopa
— mnpaheme METEOPOJIONIKUX Mapamerapa.

The second level of monitoring in the
Republic of Serbia is performed on five plots, two
of which are located in Vojvodina. These two
plots are maintained and monitored by the
Institute for Lowland Forestry and Environment
from Novi Sad. The initial monitoring of the
impact of air pollution on forests, which was
launched in Europe in 1985, included only the
assessment of the tree crown condition on Level |
plots, which proved to be insufficient for a proper
understanding and reliable interpretation of
changes that occur in forest ecosystems over time.
With the continual improvements of the
monitoring system, the Level Il monitoring
system had emerged by the 1990s. A large number
of parameters are monitored on the Level Il plots.
They are necessary for determining the causes of
forest damage and interpreting cause-and-effect
relationships related to changes in forest
ecosystems. The results of this monitoring are
valuable for forest protection, forest management,
biodiversity monitoring and protection, carbon
storage studies and climate change monitoring.

The programme of monitoring the
transboundary air pollution effects on the state of
forest ecosystems in 2022, designed by the
Institute of Lowland Forestry and Environment
and approved by the Ministry of Agriculture,
Forestry and Water Management, included the
monitoring of the following parameters on two
Level Il sample plots — in Odzaci and on Fruska
Gora:

— tree crown condition assessment

— phenological observations

— ground vegetation monitoring

— tree increment and growth monitoring

— assessment of ozone injury

— analysis of wet deposition

— chemical composition of the
leaves, twigs and fruit (litterfall)

— soil solution sampling and analysis

— meteorological measurements.

fallen
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Toxom 2022. rTommHE je€ MOHHUTOPUHT
CIPOBEJICH y CKJaay ca MporpaMoM paja |
NPUPYYHUIIEMA O METoJaMa U KpUTEpHjyMUMa 32
ycarjameHoO Y30pKoBame, OLEHY, MOHUTOPUHT U
aHaM3y yTuIaja 3araljema Ba3gyxa Ha IIyMe.
[IpenBu)eHn MOHHUTOPHWHT je W3BPIIEH H3y3€B
aHaJM3a 3EMJBHMIHOT pacTBopa jep 300r cyiie
HUje Omnmo Moryhe cakynmuTé  y30pKe Y
MOCTaBJLCHUM  JU3UMeTpuMa.  M3Bemiraj y
HapeIHOM Jey CaJApKU MpHKa3aHe MPHUKYIJbEHE
nojatke Ha o0e mapierne gpyror HuBoa y All
BojBoanan TokoMm 2022. roguHe KOjU Cy YHETH Y
onroapajyhe oopaciie.
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In 2022, monitoring was carried out
following the work programme and manuals on
methods and criteria for harmonised sampling,
assessment, monitoring and analysis of the air
pollution effects on forests. All the planned
monitoring activities were carried out except for
soil solution analysis because we could not collect
samples in the installed lysimeters due to the
drought. The following report contains the data
collected on both Level 1l plots in AP Vojvodina
and entered in the appropriate forms in 2022.



25. TIPOINEHA CTAIBA KPOLIIBU
CTABAJIA HA TAPIIEJTAMA
HUBOA I

25. TREE CROWN CONDITION
ON THE LEVEL 11
SAMPLE PLOTS

[lpoena crama KpoummkH cTabala Ha
mapuenam Jpyror HHBOAa CIpPOBEICHa je y
POKOBHMMa M Ha HA4YMH NpeABHl)EH yIMyTCTBUMA 3a
pan. Ilpomena je wW3BpImIeHA Ha TWapuUeNd Ha
Opymkoj ropu 29. jyma 2022. roauHe, a y
BbpamesBunn xon Omnaka 3. aBrycra 2022. roguHe.
Ha mapuenu 6poj 1. Ha @pymkoj ropu IporieHa je
u3BpiieHa Ha 41 crabmy (36 crabama xpacrta
KHTHaka, 2 crabma OykBe u 3 crabma
KPYITHOJIMCHE JIUTIE), AOK j€ TPOIleHa Ha MapIeNn
0poj 3. oOyxBaTmiia 42 cTabna Xpacra JIyKmbaka.
[IporeHa crama Kpolmu cTadana je o0yxBaTuiia
onpehuBame creneHa nedonujalyje, BUTATHOCTH
crabana, ctaTyca ctabana, 604HE 3aceHe KPOIIbH,
BUAJbUBOCTU KPOIIBLH, IJIOAOHOHICHA BUAJBUBOT
Jena  KpommHM W yTBphmBame  mpHcycTBa
cekyHmapHux u30ojaka. OcMM HaBeIEHHWX OIICHA
Ha cTabIuMa je IPOLEeHEHO MPUCYCTBO omTehiena
ol WTETHUX (aKTOpa, JETEPMUHICAHU Y3POIH
HacTanux omrtehema, neduHucan omreheHn aeo
crabaima, BpeMe  HAacTaHKa ¥ MHTEH3UTET
omrehewa. IlpukymsbeHe  uHpOpMaIHje o
nedonujauju KpoIIky cTadaia XpacTa JIyKibaka
M XpacTa KHUTHAaKa Cy TpHKa3aHe TpapuyuKu
yIIopeao ca mojandMa O CTamkby MNPEeTXOAHUX
TOJIMHA pajid BUXOBOT nopehema.

[IpouieHOM je 3a XpacT KUTHak Ha Dpynkoj
ropg y 2022. roauHH KOHCTAaTOBAaHO Mambe
noMepame y mnorjieny jaedonujandje oJl HUKHX
MpeMa BUIIIUM WHTEH3UTEeTUMa Aedoujanyje mro
ce MOJKE TPHITUCATH WHTEHTU3BHO] JIETH0] CYIIH
Koja je Owma wu3paxeHa y 2022. roauHu
(I'paduxon  25.1). Ha ocHOBY mocamanimux
UCKycTaBa e(eKTe OBOTOAMIIHE CYIIE MOXEMO
OUEKUBATH Jla CE KCIIOJbaBAjy M Yy HapeJHEe JBe
TroJuHeE.

The assessment of the tree crown condition
on the Level Il plots was carried out following the
timetable and the guidelines given in relevant
manuals. The assessment was carried out on the
plot on Fruska Gora on 29 July 2022, and in
Branjevina near Odzaci on 3 August 2022. On plot
1 on Fruska Gora, the assessment was carried out
on 41 trees (36 sessile oak trees, 2 beech trees and
3 large-leaved lime trees), while the assessment on
plot 3 included 42 pedunculate oak trees. The
assessment of the tree crown condition included
the degree of defoliation, tree vitality, tree status,
lateral crown shading, crown visibility, fruiting of
the visible part of the crown and the presence of
secondary shoots. Besides the above-mentioned
scores, the damage from harmful factors was
assessed on the trees, the causes of the damage
were determined, and the damaged tree part, the
time of damage and the intensity of the damage
were determined. The collected data on the
defoliation of the crowns of sessile oak and
pedunculate oak trees are shown in graphs and
compared with the data on the condition in the
previous years.

The assessments pointed to a slight shift in
defoliation from lower to higher intensities of
defoliation for the sessile oak on Fruska Gora in
2022. It can be attributed to the intense summer
drought in 2022 (Graph 25.1). Based on past
experiences, the effects of this year's drought can
be expected to manifest in the next two years.
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I'paguxon 25.1. [Ipouenar crabama Quercus petrea mo kracama nedonujanuje y nepuony 2009-2022. roguna
Graph 25.1. Percentage of Quercus petrea trees by defoliation classes over 2009-2022

Cuamka 25.1. OcynieHo ctabi0 XpacTa KUTHhaka Ha napiein Ha Opyiikoj ropu

Picture 25.1. A dead sessile oak tree on the plot on Fru$ka Gora

[Mpouenrtyanno ydvemhe crabana XpacTa
KnThaka 0e3 nedonujauuje ce y 2022. cMamuio
3a 9,9% y oIHOCY Ha TIPETXOAHY TOJUHY ¥ U3HOC-
wio je 33.3%. Kao pesynrar tora momuio je a0
Onaror pacra ydemha crtabana ca ciabom, ymep-
€HOM U jakoM nedosujarmjom. Ha mapuenu Ha
®pymikoj ropu y 2022. ronuHN HUje 3a0esexeHo
cyliema crabana xpacra Kutwaka. O OHOTHYKHX
MITETHUX (aKTOpa HA JICBET KUTHAKOBUX cTabana
je yrBpheH cmab Hamag XpacTOBE MpPEKACTe
creaune (C. arcuata) ca uaTeHzuteroM 10 10%
JIMCHE Mace,lITO je MOBOJbHU]E CTakhE y OJHOCY Ha
HAra/j HHCEKTa MPETXOIHHUX T'O/INHA.
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The share of sessile oak trees with no
defoliation in 2022 decreased by 9.9% compared
to the previous year and amounted to 33.3%. As a
result, there was a slight increase in the share of
trees with slight, moderate and severe defoliation.
No die-back of sessile oak trees was recorded on
the plot on Fruska Gora in 2022. Regarding the
harmful biotic factors, a weak attack of the oak
lace bug (C. arcuata) was found on nine sessile
oak trees with an intensity of up to 10% of the leaf
mass, which was a more favourable situation
compared to the attack of the insect in previous
years.



Kana ce annm3upa crame KpOIIbU cTadasa When analysing the state of the pedunculate
Xpacra JyKmaKa Ha Tmapieiu apyror HuBo 6poj 3. o0ak tree crowns on Level Il plot 3 in the current
y Tekyhoj roauHu eBuieHTaH je pact ydemha  Yyear there was an evident increase in the share of
crabana ca yMEpPEHUM uaTeHsuteroM  trees with moderate intensity of defoliation from
nedonmjarmje ca 19% na 33,3%. 19% to 33.3%.
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I'paduxon 25.2. IIpouenat crabama Quercus robur o knacama aedonujaruje y nepuoay 2011-2022. roguna
Graph 25.2. Percentage of Quercus robur trees by defoliation classes over 2011-2022

Camnka 25.2. Omrehiema o1 XxpactoBe CTp)KI/I6y6€ Cerambyx cerdo -
Picture 25.2. Damage caused by the great capricorn beetle Cerambyx cerdo
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HcroBpeMeHo je 3HA4YajHO CMameHO
yuenthe crabana 6e3 nedonujanuje ca 31 Ha 19%
u crabama ca cinabom jgedonujanmjom 3a 4,8.
VYuemhe crabana ca jakoMm JedoimjanijoMm
(nedonmjanuja u3Hagy 60%) je HEIWITO CMamEHO,
aJld TIpe CBera Kao pe3yJyiTar cyliema JBa crabia
XpacTta JNyXmbaka KOJ KOJHX je y TPEeTXOIHO]
TOJMHU EBUJICHTHPaH jak WHTCH3UTET
nedomnujarmje.

Y 2022. je Ha CBUM BUTAQJHUM CTa0JIMMa
MyXKmaka Ha mnapueiau Opoj 3. y Oyarmma je
3a0eNieKeH HamaJ| XpacToBe MpeXacTe CTCHHUIE, a
Ha JBa OCylleHa cralia YOYCHU Cy CHUMIITOMH
Hamaja BeJIUKe XpacToBe cTpmwxuOyde Cerambyx
cerdo (cmuka 25.2).
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At the same time, the share of trees with no
defoliation was significantly reduced from 31 to
19%, and the share of trees with slight defoliation
by 4.8%. The share of trees with severe
defoliation (defoliation above 60%) slightly
decreased, but primarily due to the die-back of
two pedunculate oak trees which recorded a strong
intensity of defoliation in the previous year.

In 2022, an attack of the oak lace bug was
recorded on all the vital pedunculate oak trees on
plot 3 in Odzaci, and symptoms of the attack of
the great capricorn beetle Cerambyx cerdo were
observed on two dying trees (picture 25.2).



26. PEHOJIOIIKA OCMATPAIBA

26. PHENOLOGICAL OBSERVATIONS

deHoJOTHja je TUCHHIUIMHA Koja ce 0aBH
npahemeM (QEHONOMKNX T0jaBa M MPOYyYaBamHEM
IbIXOBE 3aBHCHOCTH OJ CIIOJBAIIELE CPEIHHE.
IIpoydaBa nojaBe OMOIOMIKAX UKIYCa W FHIXOBY
MOBE3aHOCT C KJIMMOM, a (PEHOJIOUIKE II0jaBe Cy
OpOMEHE y JKHBOj TPHPOAM  YCIOBIJbEHE
OMOKIIMMATCKUM IIPOMEHaMa, Kao HIIp. IPOMEHE y
OMJEHOM CBETY TOKOM opeheHor nepuoaa.

[IpBeHcTBEHO KON OMibaka cy TO cienehe
MpoMeHe, OAHOCHO (heHodase: Mymame, JINCTambe,
[BETal€, MpOMEHa 0oje JHCTOBa, CYIICHE
nucroBa utA. [locMaTpameM OBHX M0jaBa MOTY ce
YOUUTH KJIUMATCKEe IMPOMEHE y Halloj OKOJHHHU
KOoje pe3ynTupajy (EeHOIOmKNM MpoMeHama.
[Mogatn o BpeMeHy H Tpajamby  IOjeTUHHX
JelaBama Ha OnJbKama Mpyskajy BpeAHe IMoaaTKe
n wuHbOpMalWje O CTamy OWpaka, Kao U O
MoryhieM /ies0Bamby OKOJIMHE Ha OUJBKE.

Y OKBUDY MOHUTOPUHTA Ha
OMOWHAMKAIMCKIM TadkaMa Jpyror HUBOa Ha
O®pymkoj ['opn 1 Onanmma, Tae je mocMarpaHa
¢enonornja mymckor gapeeha, Tokom 2022.
TOAWHE, OCHOBHM Wb je  CHCTEeMaTCKO
nmocMarpame W CHUMame (eHomomknx ¢aza
pa3Boja mrymckor napeeha, kao u mocMartpame U
CHUMame OHOTCKUX M a0MOTCKMX YWHHIANA U
mojaBa.

OcHOBHM 3ajJaTak Ha OWOMHIUKAIIUjCKO]
TayKH, HITO c€ THYe (EHONIOIMKUX OCMaTpama, je
00e30eanT OCHOBHE W JoaaTHe WH(OpMAIHje O
cTabimMa KOju ce Haja3e Ha TadKH, Kako O ce
Jo0mH mojxaiy o (EHOJOTH]H, TE JIOBEIH y BE3y
ca yTHUIajeM KIMMe Ha IIyMCKEe eKOCHCTEME.

Ha OwvowHIMKanujcKMM Tadkama Jpyror
HuBoa Ha Opymkoj [opm m y Opnamuma je
omabpano 15 crabaia, koja cy mnpalieHa TokoM
2022. romune. Ilpahene cy riaBHe Bpcte apseha
Ha mapiieiaMa — xpact kutmwak (Quercus petraea
Matt/Liebl.) u xpact myxmax (Quercus robur L.).

Tepmunu npahema cy onmm: 05.04., 12.04.,
15.04., 29.04, 05.05., 28.9., 5.10., 12.10., 20.10,,
28.10., 7.11. u 14.11. 2022. roquHe.

Y  okBHpy (EHOJOMIKOT  OCMaTpama
npahenu cy cienehu mapamerpu:
— Tyname

— mpomeHa 6oje nuurha

— omagame auiha

— 3HauajHU 3HAIWM olTeheHa JINCTa WU KPOIIke

— ocrana omrtehema (JOMOBM rpaHa u crabana,
W3BaJbUBaME cTabaa)

— CEKYHJapHO ITyIame

— IBETame

Phenology can be defined as the study of
natural phenomena and their interactions with the
environment. It studies the events of the biological
cycle and their interactions with the climate.
Phenological events refer to the changes in the
living nature caused by bioclimatic changes, such
as the changes in the plant world over a certain
time.

Plants undergo the following events or
phenophases:  budding, flushing, flowering,
autumnal colouring, leaf/ needle fall, etc. By
observing these events, we can define ambient
climate fluctuations which result in phenological
changes. The data on the timing and duration of
certain plant events provide valuable facts and
information about the plant condition and possible
environmental impacts on them.

Phenological observations on the Level Il
sample plots on Fruska Gora and in Odzaci in
2022 were carried out through systematic
observation and recording of phenophases in the
growth of forest trees, followed by the observation
and recording of biotic and abiotic factors and
phenomena.

The main task of the phenological
observations on the Level Il sample plots was to
provide supplementary and complementary
information on the status and development of
forest trees in order to obtain data on tree
phenology which would further contribute to
estimating the effect of climate change on forest
ecosystems.

For phenological observations, 15 trees
were selected on the Level Il sample plots on
Fruska Gora and in Odzaci to be monitored in
2022. They belong to dominant tree species —
sessile oak (Quercus petraea Matt/Liebl.) and
pedunculate oak (Quercus robur L.)

Monitoring was carried out on the following
dates: 5.4, 12.4, 15.4, 29.4, 5.5, 28.9., 5.10, 12.10,
20.10, 28.10, 7.11. and 14.11. 2022.

The following phenological
were monitored:

— flushing

— autumnal colouring

— leaf fall

— significant signs of leaf or crown damage

— other damage (broken branches or stems and
uprooted trunks)

— secondary budding

— flowering

parameters
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HaBenennm  mapamerpm ¢y  mpaheHu
M0jeIMHAYHO Ha O3HAYEHWM CTa0iMMa, Kao M 3a
HaBeJeHa cTala yOmmTeHO.

VY Tabenmn 26.1 mpukazaHu Ccy MOJAIH O
MMOYETKY ocMaTpama u cTabiauma Koja cy npahena.

Y Tabemm 26.2 mnpukazaHu Cy MOJAIA
noOujeHr  (PCHOJIOIMIKUM  OCMaTpameM,  ca
OMOMH/IMKAIIH]CKE TaYKe IPYTOT HUBOA.

These parameters were monitored at
individual tree level and at plot level.

The table 26.1 present data on the beginning
of the observation and the monitored trees.

The table 26.2 present data collected
through phenological observations on the Level 1l
sample plot.

Tabeaa 26.1 672022.PLP ®opmynap 3a peructpanyjy apseha m3adpaHor 3a HHTEH3UBHA (HEHOIOMIKH MOHUTOPHHT
— @Opyuika ropa
Table 26.1 672022.PLP Form for registration of trees selected for intensive phenological monitoring — Fruska Gora

. Beprukainun
. | Oraegna [tugpa HAatym bpoj Bunzup IpaBan cmep Apyre .
Peann opoj BpCTE NOCTaB/balha cradua J1€0 KpyHe orncepBanmje
nmapueJja - . e ocMaTpama nmocMaTpama
Sequence Plot Tree Installation Tree Visible Direction Vertical Other
species date number crown part directi observations
irection
1 1 48 06 04 09 44 3 6 1
2 1 48 06 04 09 39 3 8 1
3 1 48 06 04 09 38 3 7 1
4 1 48 06 04 09 34 3 7 1
5 1 48 06 04 09 25 3 7 1
6 1 48 06 04 09 24 3 7 1
7 1 48 06 04 09 23 2 4 1
8 1 48 06 04 09 22 2 4 1
9 1 48 06 04 09 12 2 1 1
10 1 48 06 04 09 13 2 3 1
11 1 48 06 04 09 3 6 1
12 1 48 06 04 09 3 3 7 1
13 1 48 06 04 09 18 3 7 1
14 1 48 06 04 09 14 3 3 1
15 1 48 06 04 09 8 3 8 1

Tabena 26.2 672022.PHE d®opmymnap 3a perucrpaiujy Apseha nzadbpaHor 3a UHTEH3UBHU ()EHOJIOIIKH MOHUTOPUHT
— Opamwm
Table 26.2 672022.PHE Form for registration of trees selected for intensive phenological monitoring — Odzaci

. Bepruxaann
| Ornemna Mudpa Jatym Bpoj Buabus Tpasan cmep Jpyre )
Pennu 6poj BpCTE MOCTaB/bakbha cradia €0 KpyHe orncepBanuje
nmapueJjia - - ocMaTpama nmocMarTpama
Sequence Pl Tree Installation Tree Visible S - Other
ot - Direction Vertical -
species date number crown part directi observations
irection
1 3 51 010111 1 3 1 1
2 3 51 010111 3 3 1 1
3 3 51 010111 4 3 1 1
4 3 51 010111 7 3 1 1
5 3 51 010111 12 3 1 1
6 3 51 010111 15 3 1 1
7 3 51 010111 22 2 8 1
8 3 51 010111 27 2 1 1
9 3 51 010111 34 2 8 1
10 3 51 010111 35 2 8 1
11 3 51 010111 36 3 1 1
12 3 51 010111 38 3 1 1
13 3 51 010111 40 3 1 1
14 3 51 010111 46 3 1 1
15 3 51 010111 48 3 8 1
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Ha ocmatpanoj mnoBpmuHH Ha DpyIIKoj
ropu (oriemnHa mapiiena 1), BpIieHo je Oelexeme
(heHoIOmKNX (eHOMEHA OMOTHUYKHX u
abuotnukux (omtehema) norahaja Ha HUBOY OTJI.
moJha-eKCTEeH3MBHO (Tabena A7.7) crabama Xpacra
kuTiaka (Quercus petraeca Matt/Liebl.). TTouerax
¢denonomke ¢daze mucrama je 3amaxen 05.04.
2022. roawmHEe HA YHTAaBOj MOBPIIMHA. TOKOM
ocMmatpama orjienne maprene 12.04. mpumeheno
je a je HHUBO JIMCTamba OCTa0 HCTH Kao Yy

NPETXOAHOM  TEpuoay, OgHocHO 10  1%.
O6umrackom oTJIeaIHE naprieie 15.04.
KoHCTaToBaHO TmoBchame  (QeHonomke  Qase

muctaa 10 33%. Ilpermegom mapuene 29.04.
IpuMeTaH je pa3Boj jucrama a0 99%. Tokom
obmmacka mapuene 05.05. koHcTaTOBaHO je
nontnyHo jucrambe ox 100%, omHocHO na je
¢denodaza  nmmcrama  3aBpmieHa.  llpartehy
¢denonomky ¢dazy omamama ymmiha Ha YHATaBOj
MOBPIIMHM, MMOYETAaK JCKOIOpU3aje M ONajama
mumha je eBuaeHTupan 28.09., HakoH dYera je
05.10. npumetHo omaname no HHUBOA on 33%, a
UCTH HUBO ce 3aapxkao u 12.10. OcmarpameM
yutaBe noppiirHe 20.10. KOHCTaTOBaHO je Jaa je
JIEKOJIOpr3anija W Omajame Juimha ocTajia Ha
HuUBOy onx 33% amm oapehen geo crabana Ha
MOBPIIMHMA j€ Tpeniao y HapeaHy dasy rae je
JIeKoJIopu3anja Ha HUBOy ox 66%. Ilpernemom
nopmmae  28.10. KoHCTaTOBaHO je nda je
JeKoJIOpH3alija U omnajame Juiiha Ha HUBOY O]l
66%. Toxom mpernenqa mnospmuae 07.11.
KOHCTAaTOBaHA j€ JIEKOJOpHW3aluja W Ola/Iame
qumha 10 HuBoa ox 99%, na Ou 14.11. onmagame
guimtha  Owio  moTmyHo,  oaHocHO — 100%.
[Tocmatpamem (eHONOIKNX (denomena
omotnuknx u abmormukux (omrehema) morahaja
Ha HUBOY cTabja-uHTeH3uBHO (Tabema A7.9), Ha
®pyikoj ropu (orienHa napiena 1), ogHocHo 15
crabama xpacra kutmaka (Quercus petraea
Matt/Liebl.) Ha noBpIIMHE OHOMHAMKAIMjCKE
Tadyke Jpyror HUBOA MOHUTOPUHTA YyOYEHE CYy
cinenehe ¢eHoNOMKE TMOjaBe Y  T0jeAMHUM
BpeMEeHCKUM mepuoanma. [loderak ¢deHomomke
¢aze nucrama je 3anaxen 05.04. 2022. ronuHe Ha
ceuM mnpahenum crabnuma. OcMaTpameM CBHX
npahenux crabana 12.04. npumeTaH je UCTH HUBO
JUCTamka Kao U y MPETXOIHOM oOuiacky, 1o 1%.
Toxom mpernena mnpahenux crabama 15.04
3anaxeHo je nucrame 10 33%. Ilocmarpamem
crabanma 29.04. nucrame je Omno 1m0 99%.
Obunackom cBux mnpahennx crabama 05.05.
KOHCTaTOBaHO je Aa je mucrame 100%, ogHOCHO
Cy Yy HONTYHOCTH IIPOJIUCTAJIA.

On the Fruska Gora plot (sample plot 1),
phenological phenomena of biotic and abiotic
(damaging) events were recorded at the plot level
— extensively (Table A7.7) on sessile oak trees
(Quercus petraea Matt/Liebl.). The onset of the
flushing phase was observed on 5 April 2022 on
the entire plot. During the observation of the
sample plot on 12 April, it was noticed that the
flushing remained at the same level as in the
previous period, i.e. up to 1%. The observation of
the sample plot on 15 April recorded an increase
in flushing of up to 33%. By the inspection of the
plot on 29 April, leaves had developed in 99% of
the crowns. The inspection on 5 May recorded
complete leaf development of 100%, i.e. the
leafing phenophase was completed. Monitoring
the phenological phase of leaf fall on the entire
plot, the beginning of autumnal colouring and leaf
fall was recorded on 28 September, after which,
on 5 October, a leaf fall of 33% could be
observed. It remained at the same level by 12
October. The inspection of the entire plot on 20
October revealed that the autumnal colouring and
leaf fall remained at the level of 33% although a
certain number of trees on the plot moved to the
next level of the autumnal colouring of 66%. In
the inspection of the plot on 28 October,
autumnal colouring and leaf fall were found to be
at the level of 66%. During the inspection of the
plot on 7 November, autumnal colouring and leaf
fall reached the level of 99%, so on 14 November,
leaf fall was complete, i.e. amounted to 100%. By
observing the phenological phenomena of biotic
and abiotic (damaging) events at the tree level -
intensively (Table A7.9), on Fruska Gora (sample
plot 1), i.e. 15 sessile oak trees (Quercus petraea
Matt/Liebl.) on the sample plot of the Level Il
monitoring, the following phenological
phenomena were observed in certain periods. The
onset of the flushing phase was observed on 5
April 2022 on all monitored trees. By observing
all monitored trees on 12 April, the same level of
flushing was noted, up to 1%. During the
inspection of monitored trees on 15 April, flushing
of up to 33% was observed. In the inspection of
trees on 29 April, flushing was up to 99%. By
inspecting all monitored trees on 5 May, it was
observed that flushing amounted to 100%, i.e. all
trees were fully flushed.

353



OcmMmatpajyhu deHonomky ¢asy omamama
nuntha Ha HUBOY crabaia, MOYeTaK
JIeKoJopu3aldje W omajama Jumha  je
eBUJICHTHPAH Ka0 W Ha YKyIHO] moBpurHU 28.09.,
HakoH dera je 05.10. mpumeTHO omajgame nmiha
no HuBoa oA 33%, a WCTM HUBO ONajama ce
3aapxkao u ocMmarpameM 12.10. OcMmarpamem
crabama 20.10. xoHcTaTOBaHO je mda je
IeKoNopr3alidja M OmMajame JHirha ocraja Ha
HUBOY o7 33% anu Mamu Ae0 cradala je mperao
y HapeaHy ¢a3y Tne je ASKOoJIopHu3alja Ha HUBOY
on 66%, nok je npernenom 28.10. yrBpheno ma cy
cBa crabna Ha HuUBOYy 60% jaekomopuzalnuje H
omajama Jnuiiha, a KOI MOjeAMHUX cTabana je
nexonmopuzandja gocturia 99%.  Ilpermemom
crabama 07.11. mpumeTHO je ma cy cBa crabma
MMaJia HUBO JICKOJIOpU3alldje U ONajiama juiha y
HUBOY o 99%, nok je 14.11. nmumhe ormano ca
CBUX cTabana y mMOTIMYHOCTH.

Ha napuenu apyror HuBoa y bpameBuHU
kox Omaka (mapmersa ©Opoj 3) BpineHo je
Oenexxere (PEHONOMKNX (PeHOMEHa OMOTHYKHX U
abuotnukux (omrehema) morahaja Ha HUBOY OTJI.
moJba-ekcTeH3uBHO (Tabena A7.8) crabama xpacra
ayxmaka (Quercus robur L.) ox mouyeTka roauHe
ma a0 kpaja Bereramuje. [loderak ¢eHomomke
(aze muctama je 3anaxkeH 05.04. 2022. ronuHe Ha
YUTABO] MOBPUIMHU. TOKOM OCMaTpama Oriie[He
napuene 12.04. mpumeheHo je 1a je HUBO TUCTamka
WUCTH Ka0 Yy MPETXOJHOM MEepUOIY, OJHOCHO IO
1%. OOwunackom oriegne mapmene 15.04.
KOHCTaToBaHO je ymcrambe 10 33%. llpermesom
napuene 29.04. mpumeraH je pa3Boj JUCTama IO
66%. Tokom obOummacka mapuene  05.05.
KOHCTAaTOBAaHO je MONTIyHO jucrame ox 100%,
OHOCHO Ja je (eHodaza JwcTama 3aBpIICHA.
[parehy denonomky ¢azy onanamwa numha Ha
YUTABO] IOBPIIMHHU, MOYETAK ACKOJOpHU3alUje U
omanama nuinha je eBugeHtupan 28.09., HakoH
gera je 05.10. mpumeTHO omagame 10 HUBOA Of
33%, a 12.10. je eBumeHTHpaHO Omajame Jniiha
10 HuBoa of 66%. OcmaTtpamem nospuiuHe 20.10.
JIeKoNIopu3alldja M Ollajialke JUIha Ha YUTaBOj
MOBPIIMHKU CYy OCTAIM Ha UCTOM HHBOY, OJJHOCHO
o  66%. Ocmarpamem mnoBpmuHe  28.10.
EBUJICHTHPAaH jeé HCTH HHUBO JCKOJIOpU3alHje U
onajama Jmimha Kao y MPEeTXOJAHOM TEPMUHY.
Toxom nperieaa MTOBPIIHE 07.11.2022.
KOHCTAaTOBaHa j€ [EeKOJopH3aluuja M ONaJame
yuirha g0 HuBoa ox 99%, na 6u 14.11. onagame
numTha 6mto moTyHo, ogHocHO 100%.
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Observing the phenological phase of leaf
fall at the tree level, the onset of autumnal
colouring and leaf fall was also recorded on 28
September, as on the whole plot. After that, leaf
fall was more noticeable and reached the level of
33% by 5 October. The same level of leaf fall was
noted in the observation on 12 October. The
inspection of the trees on 20 October showed that
the autumnal colouring and leaf fall remained at
the level of 33%, although a small number of trees
moved to the next stage where the autumnal
colouring was at the level of 66%. However, the
inspection on 28 October revealed that all the trees
reached the level of autumnal colouring and leaf
fall of 66%, while in some trees, the autumnal
colouring reached 99%. In the tree inspection on 7
November, it was evident that all the trees had
autumnal colouring and leaf fall at the level of
99%, while by 14 November, all the trees had lost
the leaves.

On the Level 1l sample plot in Branjevina
near Odzaci (sample plot 3), the phenological
phenomena of biotic and abiotic (damaging)
events were recorded at the plot level —
extensively (Table A7.8) on pedunculate oak trees
(Quercus robur L.) from the beginning of the year
until the end of the growing season. The onset of
the flushing phase was observed on 5 April 2022
on the entire plot. During the observation of the
sample plot on 12 April, it was noticed that the
level of flushing was the same as in the previous
period, i.e. up to 1%. By visiting the sample plot
on 15 April, flushing of up to 33% was found. The
inspection of the plot on 29 April revealed a
flushing of 66%. In the observation of the plot on
5 May, complete flushing of 100% was observed,
i.e. the flushing phenophase was completed.
Monitoring the phenological phase of leaf fall on
the entire plot, the beginning of autumnal
colouring and leaf fall was recorded on 28
September. After that, on 5 October, leaf fall was
noticeable and reached the level of 33%. On 12
October, a leaf fall of 66% was recorded. By
observing the plot on 20 October, autumnal
colouring and leaf fall on the entire plot remained
at the same level, i.e. up to 66%. By observing the
plot on 28 October, the same level of autumnal
colouring and leaf fall was recorded as in the
previous observation. During the inspection of the
plot on 7 November, autumnal colouring and leaf
fall were noted to be up to the level of 99%, so on
14 November leaf fall was complete, i.e. 100%.



ITocmatpameM  ¢eHoMOMKUX  (HeHOMEHa
omotnuknx m abmotmukux (omrehema) morahaja
Ha HUBOY cTabma-uHTeH3UBHO (Tabema A7.10), y
Onanuma (ormeana mapriena 3) oxHocHo 15
crabana xpacra Jyxmaka (Quercus robur L.) Ha
MOBPIITNHA OMOWHIMKAIIH]CKE TauKe APYToT HUBOA
youeHe cy cuenache dQeHonomke mojaBe |y
TI0j€JIMHUM BPEMEHCKUM MEPUOIIMA.

IToueraxk ¢enomomke ¢daze mwcrama je
3anaked 05. 04. 2022. rogune Ha cBUM MpaheHUM
crabmuma. OcmartpameM cBuX npaljeHux crabaia
12. 04. nmpuMeTaH je UCTH HHUBO JIHCTamha Kao U y
npeTxonHoM obunacky, 1o 1%. Tokom mperiena
npahenux crabama 15.04. 3amaxkeHO je JTUCTambe
o aHuBoa of 33%. Ilocmarpamem crabama 29.04.
nucTame je 6uo no HuBoa ox 66%. Obmmackom
cBux npahenux crabana 05.05. koHCTaTOBaHO je
na je nuctame 100%, omHOCHO cBa cTabma cy y
MONITYHOCTH MPOJIHCTANA. Ocwmarpajyhu
¢denonomky ¢a3y omnamama Juiiia Ha HHBOY
crabana, MoOYeTaK JACKOJIOpU3alMje W ONajama
mumha je eBHACHTHPaH Kao W Ha YKYITHOj
nopuivan 28.09., HakoH 4era je 05.10. npuMeTHO
omaname smniha o HuBoa on 33%, a 12.10. je
EBUICHTHPAHO Olajame A0 HUBoa on 66%.
Ocmatpamem  mpahenmx  crabama  20.10.
KOHCTaTOBAaHO j€ Jia HUje OWIo TIoMaka Yy
JEKOJIOpHU3alliji U Ollajamy Nuiha, Te je CTame
OCTaJI0 HETMPOMEHCHO, OJHOCHO JO HHBOA O]
66%, IMTO je KOCTaTOBAaHO U IMpErJieJoM cradaja
28.10. Ilperneaom cradana 07.11. npumeTHo je na
Cy cBa crabia uMalia HHBO JCKOJOpH3alldje U
omanmama jumha ox 99%, mox je 14.11. mumihe
OTIAJIO ca CBUX cTabaa y MOTIyHOCTH.

By observing the phenological phenomena
of biotic and abiotic (damaging) events at the tree
level — intensively (table A7.10), in Odzaci
(sample plot 3), i.e. on 15 pedunculate oak trees
(Quercus robur L.) on the sample plot of the
Level Il monitoring, the following phenological
phenomena were observed in certain periods.

The onset of the flushing phase was
observed on 5 April 2022 on all the monitored
trees. By observing all the monitored trees on 12
April, the same level of flushing as in the previous
tour was observed, up to 1%. The inspection of the
monitored trees on 15 April revealed a flushing of
up to 33%. On 29 April, flushing reached the level
of 66%. The inspection of the monitored trees on
5 May determined a flushing of 100%, i.e. all trees
were fully flushed. Observing the phenological
phase of leaf fall at the tree level, the onset of
autumnal colouring and leaf fall was also recorded
on 28 September, as on the whole plot. After that,
on 5 October, leaf fall was noticeable and reached
a level of 33% and on 12 October, it was at the
level of 66%. By observing the monitored trees on
20 October, no change in the autumnal colouring
and leaf was observed, and the unchanged state of
up to 66% of leaf fall was also confirmed by the
inspection of the trees on 28 October. The
inspection of trees on 7 November revealed that
all the trees had a level of autumnal colouring and
leaf fall of 99%, while by 14 November, all the
trees had lost leaves.
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27. TIPAREILE IPU3EMHE

27. GROUND VEGETATION

BET'ETALIUJE ASSESSMENTS
Onena  mpuseMHe  Bereranuje  Ha The assessment of ground vegetation on the
OMOMH/IMKAIIMjCKMM  TadKamMa Jpyror HHBOA Level II plots (Fruska Gora and OdZzaci) was

(®pymika ropa u Oyary) o0aBJbeHA je ca MUJbEM
Ja ce moOujy Mojay O 3aCTYIUbEHOCTH OMJbHUX
BPCTa Ha HCTPKUBAHUM JIOKAIUTETHMA Kao H
OTHOCY TpH3EMHE Bereraluje MpeMa MPOMEHHU
KJIMMe, 3¢MJBHINTA U APYTHX apaMeTapa.

IIpm3zemHa Bererammja je BakaH €0
IIYMCKOT ~ €KOCHCTEMa, 3HAuajHO JONPUHOCH
OMOAMBEP3UTETY U UTPa BKHY YIOTY Y KPYXKEHY
BOJIC M XPaHJPMBHX MaTepHja YHYTap €KOCHCTEMA.
Bpojue ctymuje o ogHOCY IIyMCKE BEreTaruje u
JKUBOTHE CpEIMHE YKa3dyjy Ja cBaka MpOMEHa
OMoTHYKe WM a0MOTHYKE TMPUPOJE MOXKE TOBECTH
[0 3HaYajHUX MpoMeHa y Bereranuju. Ommre je
MO3HATO Jla BETETAllMOHU IOKpPHBa4 pearyje Ha
IpOMEHE JKMBOTHE CpeIMHE Ca  BEJIHKOM
ocetspuBoOIIhy U oxrorapajyhoMm Op3uHOM. JemaH
ol TnoOamHMX mpolOiieMa ca KojuMa ce BehnHa
EKOCHCTEMa CyO4aBa TOKOM TOCIEABUX IEICHUja
Cy KIMMAaTcKe TpOMEHe. 3Hama O IpOMEHaMa y
cacTaBy W OpOjHOCTH PAa3IMYUTHX OMIBHUX BpPCTa
W Tpyla BPCTa Cy Ba)KHA KaKO 32 OUYBamE TaKO M
3a ymnpaBJbambe mymMama. [IpeqHocT ueTpakuBama
OpU3eMHE BereTalyje NIYMCKHX eKOCHCTEeMa,
orjena ce y pellaTUBHO JIAKOj MPOIEHU M HUXKO]
IEHH y OJHOCY Ha HeKa Jpyra HCIUTHBamba Kao
TO Cy 3aral)eHOCT Ba3/Tyxa WM 3eMJBHIIITA.

Ha Ouwounaukanujckum tadkama (Dpyiika
ropa u Opai) MoCTaBJ/bEHO j€ MO MET OTJISTHUX
nospimHa (ciuke 27.1 u 27.2) Benmuuune 10 x 10
m (=100 m?). Ouena MpU3EMHE BeTeTaIuje
o0aBJbeHAa je TpU IyTa TOKOM BETETAIMOHOT
nepuona: y mposiehe, nero u jeceH. 3a oOueHy
nmpu3eMHE Beretanuje kopumhern je Braun
Blanquet METO/I. I[pBa olleHa Ha
OMOMHIMKAIMjCKO] Taduku Ha @Opymkoj Topu
obaBpeHa je  13.05.2022. rommue, gpyra
29.07.2022. ronune a tpeha 20.10.2022. rogune.
Ha Ouounaukarujckoj Tauku Ouyaiy mpea oleHa
obaBpeHa je 13.05.2022. rommue, gpyra
29.07.2022. rogune a Tpeha 20.10.2022. rogune.

VY rabenama (27.1 u 27.2) npukazaHud cy
OCHOBHH TIOJIAIIM O OTJICJIHUM IOBpIIHHAMA 3a 00a
UCTpaXKMBaHa JIOKanuTeTa (HagMOpCcKa BHCHHA,
reorpadcka IUpUHA U AYKHHA, TATYMH Kaaa cy
aHanm3e MpHU3eMHE Bereralyje 00aBJbeHe, BUCHHA
npu3eMHe Beretauuje u 1p.). Y AHekcy 6 jgar je
MpPHUKa3 €BUJICHTUPAaHUX OWJEHUX BPCTa MO OpOjy
napuene, BpeMEHy Kaja je OlleHa IpH3eMHe
Bereranyje o0aB/beHA M TMOKPOBHOCT 3a CBAaKy
OWJbHY BpCTY.

performed to obtain data about the abundance of
plant species at the study sites, as well as the
relationship between ground vegetation and
climate change, soil, and other parameters.

Ground vegetation is an important part of
the forest ecosystem. It contributes significantly to
biodiversity and plays an important role in the
water and nutrient cycles within the ecosystem.
Numerous studies dealing with the relationship
between forest vegetation and the environment
indicate that any change in biotic or abiotic nature
can lead to significant changes in vegetation. It is
well-known that vegetation cover responds to
changes in the environment with great sensitivity
and speed. One of the global problems most
ecosystems have faced in recent decades is climate
change. Knowledge about the changes in the
composition and abundance of plant species and
groups of species can successfully be utilised both
in forest conservation and forest management. The
advantages of the investigations of ground
vegetation in forest ecosystems are that the
required assessments are relatively easy to
conduct and cost less than some other
investigations, such as air or soil pollution.

Ground vegetation assessment was carried
out on five 10 x 10 m ( = 100 m?) monitoring units
(Figures 27.1 and 27.2), established on both
sample plots (Fruska Gora and Odzaci),
respectively. It was conducted three times during
the growing season, in spring, summer, and
autumn. Braun Blanquet method was used for the
purposes of ground vegetation assessment. The
first assessment on Fruska Gora was carried out
on 13 May 2022, then on 29 July 2022, and the
third one on 20 October 2022. On the plot near
Odzaci, the first assessment was carried out on 13
May 2022, then on 29 July 2022, and the third one
on 20 October 2022.

Tables (27.1 and 27.2) show the basic
information related to the sample plots on both
localities, such as altitude, latitude, and longitude,
the dates when ground vegetation assessments
were conducted, the height of ground vegetation
and others. Annex 6 presents plant species
recorded per plot, assessment dates and ground
cover for each species.
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Ha ®pymkoj 'opu yrBpheno je ykymao 10
OwbHHX Bpcta. Ha moBpmmuu 3 yTBphieHe cy
4eTUpHY BpcTe, Ha moBpmuHama 1 u 3 yrBpheno je
meT BpCTa, Ha MOBPIIMHH 5 cedaM BpcTa a Ha
moBpmMHaMa 2 ocaM OwmbHHX Bpcra. Hajsehn
Opoj eBHIEHTHPAaHUX BPCTAa TMPHUIANA0 j€ KIIACH
Dicotyledones u To0 ocam BpcTta J0K CY
perucTpoBane camo aBe OwspHe BpcTe (Festuca
drymeja Mert. & Koch u Poa annua L.) koje
npunanajy kimacu  Monocotyledones.  VYcraen
HETIOBOJBHUX KJIMMAaTCKHX YClIoBa (AyrorpajHa
cylla, BUCOKE TeMIlepaTrype Ba3ayxa) OpojHOCT U
MOKPOBHOCT BPCTa HAa OBOM JIOKAJIUTETy Ouia je
3HA4YajHO Mama y OJHOCY Ha TPETXOJHE TOAWHE
MoHUTOpHHTA. [IpHUCYCTBO NMINajeBa U MaXxOBHHA
Ha OTJICTHIM MOBPINUHAMA HUjE CBHICHTUPAHO.

Ha Owounaumkammjckoj Tauku  Ouyanu
yrBphero je 14 6uspHMX BpcTa. Ha mosprmmaama 1
1 2 yTBpheHo je met OWIbHUX BPCTa, HA TTOBPIIIHA
3 mect OMJbHUX BPCTa, HA TOBPIIMHU 5 cenam
OWJBHHMX BpCTa a Ha TMOBPIIMHU S5 YTBpHEHO je
jemanaect OwspHMX BpcTa. Camo jemHa BpcTa
(Carex remota L.) mnpumagama je Kjiacu
Monocotyledones, mok cy cBe ocraie OWbHE

Bpcte  npumagane  kimacu  Dicotyledones.
[IpucycTBO MaxoBMHAa W  IMIIajeBa  HHjE
3a0eNeKeHO.

A total number of 10 plant species were
recorded on FruSka Gora. Monitoring unit 3 had
four species, units 1 and 3 had five plant species,
unit 5 seven species and unit 2 eight plant species.
Most of the recorded species belonged to the class
of Dicotyledones (8 species), while only two
species (Festuca drymeja Mert. & Koch and Poa
annua L.  were Monocotyledones. Due  to
unfavourable weather conditions (prolonged
drought, high air temperatures), the number and
coverage of species in this locality were
significantly lower compared to the previous years
of monitoring. Lichens and mosses were not
recorded on the monitoring units.

On the sample plot Odzaci, 14 plant species
were found. There were five plant species on units
1 and 2, six plant species on unit 3, seven species
on unit 5, and eleven species on unit 5. Only one
plant species (Carex remota L.) belonged to the
class of Monocotyledones, and all other recorded
species belonged to the class of Dicotyledones.
The presence of lichens and mosses was not
recorded.

Cauxa 27.1. OrnenHe noBpurrHe Ha Opyirkoj ropu
Figure 27.1. Monitoring plots on Frugka gora
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Cauka 27.2. Ornenne noBpurHe y Oranuma
Figure 27.2. Monitoring plots in Odzaci



Ta6ena 27.1. 672022. PLV (®pymka ropa)

Table 27.1. 672022. PLV (Fruska Gora
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1 67 1 1 1 7 1 2 | 13.05.2022. 45 09 26 194839 10 2 100 70 0 0 0,20 70 0 0 20
2 67 1 2 1 7 1 2 29.07.2022. 45 09 26 1948 39 10 2 100 70 0 0 0,25 70 0 0 30
3 67 1 3 1 7 1 2 | 20.10.2022. 45 09 26 1948 39 10 2 100 70 0 0 0,25 50 0 0 30
4 67 1 1 2 7 1 2 | 13.05.2022. 45 09 26 194839 10 2 100 50 0 0 0,25 60 0 15 20
5 67 1 2 2 7 1 2 | 29.07.2022. 45 09 26 1948 39 10 2 100 50 0 0 0,25 60 0 10 20
6 67 1 3 2 7 1 2 | 20.10.2022. 45 09 26 194839 10 2 100 50 0 0 0,35 50 0 10 20
7 67 1 1 3 7 1 2 | 13.05.2022. 45 09 26 1948 39 10 2 100 60 0 0 0,20 70 0 0 0
8 67 1 2 3 7 1 2 | 29.07.2022. 45 09 26 194839 10 2 100 60 0 0 0,25 70 0 0 0
9 67 1 3 3 7 1 2 | 20.10.2022. 45 09 26 194839 10 2 100 60 0 0 0,25 50 0 0 0
10 67 1 1 4 7 1 2 | 13.05.2022. 45 09 26 1948 39 10 2 100 60 0 0 0,25 60 0 20 0
11 67 1 2 4 7 1 2 | 29.07.2022. 45 09 26 194839 10 2 100 60 0 0 0,25 60 0 10 0
12 67 1 3 4 7 1 2 | 20.10.2022. 45 09 26 1948 39 10 2 100 60 0 0 0,35 40 0 10 0
13 67 1 1 5 7 1 2 | 13.05.2022. 45 09 26 194839 10 2 100 80 0 0 0,30 70 0 0 40
14 67 1 2 5 7 1 2 | 29.07.2022. 45 09 26 194839 10 2 100 80 0 0 0,30 60 0 0 40
15 67 1 3 5 7 1 2 | 20.10.2022. 45 09 26 1948 39 10 2 100 80 0 0 0,35 50 0 0 40
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Ta6exna 27.2. 672022. PLV (Ouann)

Table 27.2. 672022. PLV (Odzaci)
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1 | 67 | 3] 1 1 |7 [ 1] 2 13.05.2022. 452717 1910 28 2 | 2] 100 | 70 0 0 025 50 0 30 | 20
2 | 67 | 3| 2 1 |7 [ 1] 2 29.07.2022. 452717 1910 28 2 | 2] 100 | 70 0 0 [ 025 40 0 30 | 30
3 | 67 [ 3] 3 1 |7 112 20.10.2022. 452717 1910 28 2 | 2] 100 | 70 0 0 025 ] 30 0 30 | 30
4 [ 67 [ 3] 1 2 | 7 [ 1 ]2 13.05.2022. 452717 191028 2 | 2] 100 | 50 0 0 | 020 40 0 40 | 20
5 | 67 | 3| 2 2 | 7 1] 2 29.07.2022. 452717 1910 28 2 | 2] 100 | 50 0 0 [ 025 | 40 0 30 | 20
6 | 67 | 3| 3 2 | 7 [ 12 20.10.2022. 452717 191028 2 | 2] 100 | 50 0 0 | 025 30 0 30 | 20
7 [ 67 |3 1 3 [ 7 [ 1|2 13.05.2022. 452717 191028 2 | 2] 100 | 60 0 0 | 030 40 0 20 0
8 | 67 | 3| 2 3 | 7 1] 2 29.07.2022. 452717 1910 28 2 | 2] 100 | 60 0 0 [ 035 | 40 0 15 0
9 [ 67 [ 3] 3 3 | 7 12 20.10.2022. 452717 191028 2 | 2] 100 | 60 0 0 | 035 20 0 15 0
10 | 67 | 3| 1 4 |7 12 13.05.2022. 452717 1910 28 2 | 2] 100 | 60 0 0 [ 020 40 0 20 0
11 | 67 | 3| 2 4 [ 7 112 29.07.2022. 452717 191028 2 | 2] 100 | 60 0 0 | 025 ] 30 0 10 0
12 | 67 | 3| 3 4 [ 7 12 20.10.2022. 452717 191028 2 | 2] 100 | 60 0 0 | 035 20 0 10 0
13 ] 67 | 3| 1 5 | 7 | 1] 2 13.05.2022. 452717 1910 28 2 | 2] 100 | 80 0 0 o030 70 0 10 | 40
14 | 67 | 3| 2 5 [ 7 [ 1] 2 29.07.2022. 452717 191028 2 | 2] 100 | 80 0 0 [ 030 60 0 5 40
15 | 67 | 3| 3 5 | 7 | 1] 2 20.10.2022. 452717 1910 28 2 | 2] 100 | 80 0 0 | 035 50 0 5 40
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28. OAPEBUBAIbA IIPUPACTA U
IMPOU3BOJHOCTHU CTABAJIA

28. TREE GROWTH AND INCREMENT
ASSESSMENTS

V 2022. roguHN Ha OTJICAHUM TOBPITHHAMA
Ipyror HuBoa Ha DpymKoj ropu W Ha MOAPYY)Y
1Y Opaunu HacTaBJbEHO je JAeTajbHO Npaheme
nebspuHcKor mpupacta. Ha OrnenHoj mOBpIIMHA
Onaun MHCTAINPaHU cy CJIEKTPOHCKH
JIeHaIpoMeTpH y MaptTy mecenty 2022. rogune. OBo
je HacTaBak UCTpaKMBama Koja cy 3amouera 2014.
TOJIMHE, ¥ UMY j€ NaJbi HACTAaBaK IUIAHUPAH U Y
HapeaHUM roJuHama. Kopumhenn cy
elneKTpoHckn JeHnapoMerpu DRL 26  yemike
¢upme EMS  bpro. HHcTpymeHTH — CYy
WHCTATUpaHH Ha 6 omaOpaHmx crabama Xpacra
nyxmaka (koja cy mpaheHa W TPETXOIHHUX
TOAIMHA) ¥ MPUKYIUbAkE M0JaTaka je 00jeIubeHO
IPUMEHOM naranorepa. Enexrponcku
JCHIPOMETPU ayTOMAaTCKU KOHTUHYUPAaHO Yy
KpaTKUM BpEMEHCKUM HHTepBaiuma (1 MuHYT)
Mepe naeOJpMHCKH Tpupact. Takohe, momaTHOM
ONPEMOM Ha UCTPAKUBAHOM JIOKAJIUTETY IIpatTe ce
MPOTOK BOJIC U XPaHJBMBHX MaTepHja 01 KOpeHa
Ka aCUMUHJIAaIUOHUM opranuma, KIIMMaTCKHU
napaMeTpH Kao IUTO Cy TEMIIEpaTypa U BIaKHOCT
Ba3llyXa, Ka0 M BJIXKHOCT M BOJHU IOTCHIIH]jaJl
semspumTa (cnuka 28.1). Ha ornenHoj moBpmmHu
Ha ®Opymkoj 'opn moyetkom maja 2022. roauHe
MIOCTaBJbCHU Cy MaHyeJIHH ACHAPOMETPH Ha LIECT
crabama XpacTa KHTHaKa Ha KOojuMa Cy Yy
OPEeTXOAHUM TOAMHAMa OWIM  TIOCTaBJbEHHU
€JIEKTPOHCKH JCHAPOMETPU M Ha IIecT cTabana
OykBe rie je Mepeme moueto 2018, roaune (ciuka
28.2). Bpeanoctn mnpomMeHe oOuma crabna cy
OuMTaBaHE MaHyeJIHO Ha cBakux 7 a0 10 ngana
TOKOM BETETAIMOHOT MEPHOJIA.

HctpaxxuBame MMa 3a IIHJb J]a OJrOBOPH Ha
NUTalkEe KaKo jelaH, OAHOCHO Tpyna KIMMAaTCKHX
W CTaHWIIHUX (aKTopa yTHYy Ha JeOJbUHCKH
NpUpacT U QU3HOINIONIKO cTake cTabana. Kako 6u
ce JOomuI0 [0 WITO MPEUU3HUjUX IOAaTakKa,
HeonxonHo he OUTH 1a ce 3amovera HCTPaXKUBamba
2014. roguHe cripoBedy TOKOM BHIEe roanHa. OBa
uctpaxxuBama y okBupy ICP cy nedpunncana kao
He oOaBesyjeha, anm ce mpemnopyuyje HBHUXOBa
npruMeHa y nuby nosehama gerajsHOCTH Npahema
pacta ctabana Ha BUT Husoa 2.

IIpBa romgmuua (2014) mmana 3a musb aa ce
300r KacHOT TOCTaBJbama TECTHpa OINpeMa,
CaBJIaJla TEXHUKA IIEPMAHEHTHUX IIpEey3UMama
nmojaTaka M BUX0Be Aajbe obOpame. Y 2015, 2016,
2017, 2018, 2019, 2020, 2021 u 2022. roxuHH
NPUKYIUBEHU CYy MOJalM 3a [ABa JIOKAIATETA
TOKOM eJIor BETeTaIOHOT nepuoja
(MHCTpYMEHTH Cy TIOCTaBJbeHH Yy mnpoinehe a
JEMOHTHPaHM IO 3aBPLIETKY BETETalMOHOT
mepuosa).

Detailed monitoring of tree diameter
increment continued on the Level Il sample plots
on Fruska Gora and in the FA Odzaci
(Branjevina) in 2022. Electronic dendrometers
were installed on the Odzaci sample plot in
March 2021. This was done as part of the
research started in 2014 and planned to be
continued in the coming years. Electronic
dendrometers DRL 26 of Czech company EMS
Brno were installed on six selected pedunculate
oak trees (which had been monitored in previous
years) and the data collected were consolidated
using the “data logger'. Electronic dendrometers
measure tree diameter increments automatically
and continuously at short intervals (1 minute).
Furthermore, additional equipment installed at
the monitoring sites was used to measure the
flow of water and nutrients from the roots to the
leaves, climatic parameters such as temperature
and air humidity as well as soil moisture and
water potential (Figure 28.1). In early May 2022,
manual dendrometers were installed on the
Fruska Gora sample plot on six sessile oak trees
which used to have electronic dendrometers in
the previous years and six beech trees where the
measurements started in 2018 (Figure 28.2). The
changes in the tree circumference were read
manually every 7 to 10 days during the growing
period.

The research aims to explain how one or
several climatic or site factors affect the diameter
growth and physiological condition of trees. To
obtain the most accurate data, it will be necessary
to conduct the research started in 2014 over
several years. These ICP surveys are defined as
optional. However, they are recommended to
make the tree growth monitoring on the Level 1l
sample plots as elaborate as possible.

Since we were late with the setting up of the
equipment, the first year (2014) of this assessment
was aimed at mastering the technique of data
collection and processing. In 2015, 2016, 2017,
2018, 2019, 2020, 2021 and 2022, data were
collected throughout the whole growing season at
two localities (the instruments were set up in
spring and dismantled after the growing season
had passed).
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Figure 28.1. Electronic dendrometer
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Camnka 28.2. MaHyenHH A€HIPOMETa)
Figure 28.2. Manual dendrometer

Ta6ena 28.1. [IpousBoaHe KapakTepucTHKe HcTpaxkuBane cactojune 2015. u 2020. roaune
Table 28.1. Productivity of the investigated stand in 2015 and 2020

Tomuna N ykynno | N kurwak | GykynHo | G kurmak | VykynHo | V kurmak | dqykymHo dg He
Year kom/ha % m*ha % m®ha % cm KATHAK | YKYNHO
N total N sessile G total G sessile V total V sessile d, total cm m
units/ha oak m%ha oak % m®ha oak cm dgsessile | H total
% % oak m
cm
2015 668 25,00 31,009 68,29 372,38 72,64 24,2 40,1 22,4
2020 624 24,36 30,894 64,88 374,92 69,31 25,1 41,0 22,9
——2015ykynHo ——2020yrRynHO —— 2015KUTHAK  —— 2020 KUTHAK
total total sessile oak sessile oak
300
250
£ f,: 200
E u 150
E :i:’ 100
z 3
2 E
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I'padmkon 28.1. [lebspuncka cTpyKkTypa ucTpakusane cactojune 2015. u 2020. roxune

Graph 28.1. Diameter structure of the investigated stand in 2015 and 2020
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I'padmxon 28.2. CtBapHM M M3paBHATHU NIPOCEYHHU pacT NpeYHHKa 6 crabaya XpacTa KUTHaKa y BEreTaluoHOM
nepuoy on 2015. 10 2022. ronuHe (TaHKe JTHHUjE Y 00jU - CTBAPHU PACT; CPEAHE JIMHKjE y O0jU - U3paBHATH PACT;
nebena LpHa JIMHUja - IPOCEYaH U3PaBHATH PaCT)

Graph 28.2. Real and smoothed average diameter growth of the 6 sessile oak trees in the growing season from 2015
to 2022 (thin coloured lines - real growth; medium coloured lines - smoothed growth; thick black line - average
smoothed growth)
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I'padmkon 28.3. JlHeBHM pacT NpeYHHUKa XPacTa KUTHaKa y BEreTallMOHOM NEPUOIY
Graph 28.3. Daily diameter growth of the sessile oak in the growing season
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I'padukon 28.4. Pact npeynnka 1o mMecenuMa y BEreTallioHOM IIEPUOTY
Graph 28.4. Diameter growth in the growing season by month
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Ha ocHOBy [nocamammux Mepema Ha
Opymkoj ropm Ao0OHjeHH cy Beh 3HavajHH
pe3yATaTH KOju Cy NpPUKa3aHH Y HAYYHOM pajiy
CtpyKTypHe, POU3BOJIHE " pas3BojHE
KapaKTepHCTHKE XpacTa KHTHmaka Ha @Opymkoj
ropyu Koju je mpemaT 3a o00jaBy y dYacOMUCY
Tomona. ¥ 3axBaqHUIM je HaBEACHO Jia je OBA3j
pan peanmm3oBaHu y okBupy I[Iporpama mpahema
yTHIIaja TpeKorpaHWUYHOr  aeposarahiema y
IIYMCKHM eKocucTeMuMa Ha Tteputopuju  All
Bojsoguae 'y 2022. roauHM — KOjHU je
¢uHaHCHpaT0 MUHHCTApCTBO MOJBONPUBPENE,
mrymapcTBa u Bogonpuspene PemyOmnuke CpoOuje.
3a wu3BemTaj JajeMO caMO HEKe pe3yiTare H3
HaBEICHOT paja.

JlebibnHCKA CTPYKTYpa Kaga IocMaTpamo
1LIeJTy CacTOjUHY ca CBMM BpcTama apBeha HaM jaaje
WHAWIIHjE 12 C€ OBa CAaCTOjHHA BHINE W HE MOXE
cMaTpaTH jeTHOMOOHOM CacTOJUHOM KakBa je
Ouna y mnpomwioctd, Beh IMOKa3yje eIeMeHTe
nBocnpaTHe cacrojuHe. Ca Jpyre cTpaHe ako
ocMaTpamMo caMo crabia Xpacrta KHTHaka,
NeOJbMHCKA CTPYKTypa je 3BOHOJIMKA — alld
CIUBOIITEHa M pa3BydeHa M TIOKazyje Ja ce
YCIIOBHO pajikl O 3peJioj jeqHOI00H0] cacTOjuHA. Y
nocMaTtpanoM nepuoay og 2015. no 2020. rogune
HUje OWI0 3HaYajHUjer TMoMepama JAeOJbUHCKE
CTPYKTYype. 3a cBe BPCTE Ce BUAU CMameme Opoja
TaHKHUX cTabana y cremeny 7,5 cm a mocie 45 cm
KpuBa ce momepa Onaro y necHo. JleOspHHCKA
CTPYKTypa 3a XpacT KUTH.aK je 0e3 3HavyajHujer
noMepama y JIeCHO IITO HaM Jaje MHIUIHUje Ja
crabna cmabo mpupamhyjy y  ne0JpHHY
(C'pacdukon 28.1). 'MHMjeB HHIEKC 32 TAKCALUOHY
rpanuiyy ox 10 cm, 2015. ronune je 0,48, a 2020.
rogune ce nosehao Ha 0,50. OBO Cy BpJIO BHCOKE
BPETHOCTH W HEKapaKTEPUCTHYHE 32 jeHOA00HE
cacTojuHe. Y jeIHOJOOHMM CacTOjUHaMa OBE
BpenHocTn cy Hajuemhe ox 0,15 mo 0,30. ¥V
pa3HOJAOOHMM W MPallyMCKUM  OYKOBHM
cacrojuHamMa y CpOuju NpU HUCTOj TaKCAIMOHO]
TPaHMLIM BPEHOCTH OBOr MHAekca cy on 0,45 mo
0,57. U oBaj pe3ydrar HaM IOKa3yje Ja OBaKBY
CacTOjHHY BHIIE HH Y CTPYKTYPHOM CMHCIy HE
MOXKEMO cMaTpaTH jeaHoaoO0HoM. Takolhe, BaxHa
jé W uumbeHHIa Ja Cce€ Yy HCTPaXUBAHOM
METOTOIUIIILEM MEPHOAY, KOJH je peaTUBHO
KpaTak y OJJHOCY Ha YKYITHy CTapOCT CacTOjHHE,
CTPYKTypHa XETepOTeHOCT CacTOjUHE jolI |
3Ha4ajHO nosehara.

3060r rycTor moapacta ¥ HUCKE TaKCaIlnOHE
rpanuue (5 cm) ykynaH Opoj crtabana je BpIoO
BUCOK M HAa TOYETKYy M Ha Kpajy HOCMaTpaHor
nepuoza, ajiu ce Opoj cMamHO 3a OKO 6%.
TemespHUIIA W 3alpeMUHAa CYy OCTalle Ha
NPUOJIMHKHO UCTOM HUBOY.
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Previous measurements on FruSka Gora
have already produced significant results. These
results are presented in the scientific paper titled
Structural,  production and  development
characteristics of the sessile oak on Fruska Gora,
submitted to be published in Topola scientific
journal. The acknowledgement states that the
study was carried out within the framework of the
Program for monitoring the impact of
transboundary air pollution in forest ecosystems
on the territory of AP Vojvodina in 2022 — funded
by the Ministry of Agriculture, Forestry and Water
Management of the Republic of Serbia. The report
includes some of the results presented in the study.

If we look at the diameter structure of the
entire stand with all tree species, there are
indications that this stand can no longer be
considered an even-age stand, as it shows
elements of a two-story stand. On the other hand,
if we look only at sessile oak trees, the diameter
structure is bell-shaped but flattened and stretched,
showing that it might be a mature even-aged
stand. In the study period from 2015 to 2020, there
was no significant change in the diameter
structure. All species experienced a decrease in
the number of small-diameter trees in the diameter
degree of 7.5 cm, and after 45 cm. the curve
shifted slightly to the right. The diameter structure
of the sessile oak had no significant shift to the
right, which indicates that the trees had a slight
diameter increment (Graph 28.1). The Gini index
for the measurement threshold of 10 cm was 0.48
in 2015 and it increased to 0.50 in 2020. These are
very high values and not typical of even-aged
stands. In even-aged stands, these values usually
range from 0.15 to 0.30. In all-aged and virgin
beech stands in Serbia, this index ranges from
0.45 to 0.57 for the same measurement threshold.
This finding also shows that this stand can no
longer be considered even-aged regarding its
structure. It is also important to note that in the
five-year study period, which is relatively short
considering the age of the stand, the structural
heterogeneity of the stand increased significantly.

Due to the dense understory and the low
measurement threshold (5 cm), the total number of
trees was very high both at the beginning and end
of the observation period, but the number
decreased by about 6%. Basal area and volume
remained at approximately the same level.



Mehytum, o CBUM HaBEJCHUM
eleMeHTHMa ydemhe XpacTa KHTHaka ce
CMamWIo0, HAPOUUTO Y TEMEJbHULU U 3aTIPEMHHU.
To jacHO MHIMIMpA a C€ U Y KPaTKOM IEPHOAY
Ol TIeT TOJMHA TIPOM3BOAHOCT XpacTa KHUTH-aKa
CMamyje y OIHOCY Ha KOHKYPEHTCKE BpCTE
npeeha. CpellbM MPEYHUK MO TEMEJHHUIIM 33 CBE
BpCT€ W IMOCEOHO 3a XpacT KuTmak u JlopajeBa
BHCHMHA 3a CBe BpcTe Ccy ce Omaro moBehaine
(Tabena 28.1).

Ha rpadukony 28.2. npukazanu cy cTBapHH
W W3paBHATH MIPOCEYHHU pacT IpeuHrnka 6 crabana
XpacTa KUTHAaKa y BEreTalMoOHOM IEPUOLy Off
2015. nmo 2022. rogune. Camo y J[ABE TOAWHE
(2016. m 2018.) cy mpocedyHH TPEYHUIN OWIN
Behn ox 1 mm Ha Kpajy BEreTaruoHOr Iepruona
HITO 3HA4YM Ja je MpOoCeYHa IIMPHHA ToJ0Ba 3a
miect crabana Owia HewTo Beha on moja mm. Y
2015, 2017. u 2019. roguHu CTBapHU HPOCECUYHU
pact je MoKa3MBao MO3UTHBHE BPEIHOCTH TOKOM
nejor BereranpoHor mnepuona. Ilocme 2019.
romxuHe (2020., 2021. u 2022.) cTBapHU MPOCEYHH
pacT je y HajpehieM ey BereTalMoHOr Ieprojaa
O0Wo HeraTHBaH, IITO 3HA4W Jla j€ HENOBPAaTHU
pagmjamHu  pacta crabma OWo MamH O
peBep3UOMITHOT  CKyIUbamkha  cTabma  yclen
JegunuTa BOJAE Y €JaCTUYHMM TKHBHMa H3BaH
KaMOMjymMa y THUM ToJuHaMa. 3a OBE TPH T'OJAWHE
Huje Owmino wmoryhe BejOymoBoM dyHKIHjOM
W3paBHATH CTBAPHHU MPOCEYHH PACT U Y AaJbUM
aHanmM3amMa HUCY HHU KopuiihieHe. YOIIITEHO,
MOXKE C€ 3aK/byuduTd Ja cy crabma xpacra
KUTHaKa Beh 0J[aBHO y TpoIecy JeBUTaNIn3aIHje,
a TPOIIeC je HAPOUYUTO PaJMKaJaH MOCICIbEe TPH
TOJIMHE.

Ha rpaduxony 28.2. TaHke nuHHje
NpUKa3yjy CTBapHM MpOCeYHH pacT 6 crabana,
Cpelllbe JIMHMjEe H3paBHATH TPOCEYHH pacT 3a
nepuox ox 2015. go 2019. roamne nobOujeHe
npuMeHoM Bejoyiore ¢ynkumje. Jlebena mpHa
JUHWja TIO0Ka3yje CTBapHU MPOCEYHH pacT 3a
nepuon ox 2015, go 2019. romuue. Kapa
U3padyHaMo IIpBY JEpHBAIMjy W3 H3paBHATUX
nojaraka Jo0ujeHux BejOyigoBoMm QyHKIHjOM
no0ujaMo  MOJENUpaHd ~ JHEBHH  IMPHPACT
NPEYHMKA WIM MOJENMPaHU JHEBHH J1EOJbUHCKU
npupact. OBaj mnpuctym HaMm omoryhaBa Ja
NPOIIEHUMO TOYETaK W Kpaj pacTa MpeyHHKa y
BEreTallMOHOM IMIEpUuoJy, a Takohe u Bpeme
WHTEH3UBHOI pacta W KyiMmuHamnuje. Ha
rpadukony 28.3. BUANMO Jia ce TMOjeMHAYHO TIO
roguHamMa KyJMHMHAIMja JemaBa Hajuemrhe
uzmely 155. u 170. gana y rogunu. [Ipoceuno 3a
MeT roJIMHa OKO 165. 1aHa IITo je IOJOBHHA jyHa.

However, considering all the mentioned
elements, the share of the sessile oak decreased,
especially for the basal area and volume. It
indicates that, even in the short period of five
years, the productivity of the sessile oak decreased
compared to the competing tree species. The stand
quadratic mean diameter for all species, especially
for the sessile oak, and Loray height for all species
increased slightly (Table 28.1).

Graph 28.2 shows the actual and smoothed
average diameter growth of six sessile oak trees in
the growing season from 2015 to 2022. Only in
two years (2016 and 2018) the average diameters
were above 1 mm at the end of the growing
season, which means that the average thickness of
growth rings for the six trees was slightly greater
than half a millimetre. In 2015, 2017 and 2019,
the real average growth showed positive values
throughout the growing season. After 2019 (2020,
2021 and 2022), the real average growth was
negative for most of the growing season, which
means that the irreversible radial growth of the
tree was smaller than the reversible shrinkage of
the tree due to the water deficit in the elastic
tissues outside the cambium in these years. For
these three years, it was impossible to smooth the
real average growth with the Weibull function,
and they were not used in further analyses. In
general, it can be concluded that the sessile oak
trees had been undergoing the process of
devitalization for a long time, and the process was
particularly radical in the last three years.

In Graph 28.2, the thin lines show the real
average growth of six trees, and the medium lines
smoothed average growth for the period from
2015 to 2019 obtained by applying the Weibull
function. The thick black line shows the real
average growth for the period from 2015 to 2019.
After we have calculated the first derivative from
the smoothed data obtained by the Weibull
function, we get the modelled daily growth in
diameter or the modelled daily diameter
increment. This approach allows us to estimate the
beginning and end of diameter growth in the
growing season, as well as the time of intensive
growth and culmination. In Graph 28.3, we see
that individually by vyear, the culmination
generally occurred between the 155th and 170th
day of the year. The average calculated for five
years was around the 165th day, which was mid-
June.
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[Togerak pacra nporemyjemo Herme oko 90.
mo 110. mama (mpBe nBe AcKane ampwuia), Mana
300 4YECTO M3PaXEHOT BOAHOT jAeduUHUTa U
,»HETaTUBHUX® BPEIHOCTH IMpHUpacTa MpPOIcHA
MOYeTaKk pacTa je HajMame TOoy3laHa H Yy
CTBapHOCTH MOKX€ HACTYNHTH W KacHHje Of
MpoleHa Koje cMO Jo0min mpuMeHoM Bejoynose
¢dbyHKIMje. 3aBpmieTak pacta MPOIEHYjeMO Y
3aBucHOCTH of Toamae ox 205. mo 270. mana y
roguHyd  (Kpaj jyna 10 Kpaja cenremoOpa),
npocevyHo oko 240. naHa (kpaj aBrycra).

KyMmynanujom BpemHOCTH MOJIESIHpPAHUX
JHEBHUX TpUpPAcTa NPEYHUKA Yy jETHOM Mecely
MOKEMO TNPOLEHHTH W peNaTUBHO ydemrhe Koje
HEKH Mecell MMa y pPacTy MNpeYyHHKa Yy IIEIOM
BereranoHoM mepuoxy. Ha rpaduxony 4. ce
jacHO BUJIM J1a j€ jYH HajBaXHHjH MECEIl U JIa Ce Y
BeMy akyMmyinupa o 27 1o 56 % pacta npevHuka,
npoceyHo 43%. Jyn kapaktepumie HajBeha
BpPEIHOCT ainu W HajBeha BapualMoOHAa HIMPHWHA
yuemrha mpupacta MpPeYHHKa Y OBOM MeECEly VY
OJJHOCY Ha YKYIHH HpPHUPACT NPEYHHKA y TOKY
jenHe roauHe. Hamia je mpernocraBka ga y jyHY
pact IMpSYHUKaA JOMHHAHTHO 3aBUCHU on
aKTyeJTHUX KIMMAaTCKHX Iapamerapa (KOJWYMHA
MajaBiHA W TEMIIEPATYpHUX eKcTpema). AKo je
MIPEBUIIIEe CYBO U TOIUIO Y jYHY MPETIOCTaBKa je Jia
he 3emspmiTe OWTH ca MajJuM  CTEIICHOM
BIIQXKHOCTH U pacT he 6utn many.

Y 1maHy je W Ja ce Ha OCHOBY
HUCTpaKUBatha Ha OIJICIHO] TOBPIIMHU Ha
noapy4yjy 1Y Opyamu y HapegHuM roauHaMa
noOujeHn pe3ynTratd o0jaBe y HaydHOM pay.
IMotpebHO  je  HacTaBUTH  KOHTHHYHPAaHO
UCTpaXMBEHE pacTa M IpHpacTa Ha OIJICAHUM
MOBpPIIMHAMA JIPYToT HUBOA.
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The beginning of growth was estimated
somewhere around the 90th to 110th day (the first
two decades of April) although due to frequent
and substantial water deficit and "negative"
growth values, the estimate of the beginning of
growth was the least reliable and could occur even
later than the estimates obtained by applying
Weibull functions. The end of growth ranged from
the 205th to the 270th day of the year (late July to
late September), on average around the 240th day
(late August).

By cumulating the values of the modelled
daily diameter increments in one month, we can
also estimate the relative share of a month in the
diameter growth in the growing season. From
graph 4, we can see that June is the most
important month accounting for 27 to 56% of the
diameter growth, an average of 43%. June shows
the highest value but also the largest variation
range in the share of diameter increment in this
month relative to the total diameter increment in
one year. Our assumption is that the diameter
growth in June mainly depends on the current
climate parameters (precipitation and temperature
extremes). If it is too dry and warm in June, there
will be a low degree of moisture in the soil and the
growth will be small.

The results obtained from the research on
the sample plot in FA Odzaci are planned to be
published in a scientific paper. Therefore we must
continue the investigation of diameter growth and
increment on the Level Il sample plots.



29. IPOINEHA OITEREIHA JIMII'HA
O30HOM

29. ASSESSMENT OF OZONE INJURY

O30H je BeoMa aKTHBaH OOJIMK KHCEOHHKA
KOJH TIPOY3pOKYje pazIHduTe CHMITOME Ha
mumthy.  Cumnromu — omrtehema 01 030HA
YKJbYUyjy OJyMHUpame TKHBA, WHTCPBCHAIHE
HEKpo3e ® omTehea Ha TOPHO] TOBPITHHA
JHMCTOBA y BHJY MHOIITBA Tayaka. Te Tauyke MOry
outu kyrte 0Ooje, IpBEHO-OpaoH, TaMHO cMehe,
[pBEHE, [[PHE WX YaK JbyOU4acTo MUrMEHTHCAHE.
Kapakrepuctnana je ® TojaBa CcpeOpHKACTOT
oncjaja Ha mwmcroBuma. Jlumhapcke BpcTe cCy
OTIOpHUje Ha omrehema o1 O030HA, a MIale
Ompke cy momjioXkHHUje omrehemnMa oI 030HA.
Onpacnie Owibke NUIThapcKUX BPCTa PENaTHBHO
JI00po TOAHOCE MPHUCYCTBO 030HA. TKWBA JHCTOBA
omTeheHa O030HOM Cy MOMJIOXHA  Hamamy
Pa3NIUIUTHX (PUTOMATOTCHUX OPraHU3aMa.

Ha ornemnoj mapuenu npyror HHBOa Ha
O®pymkoj ropu obassseH je 29. 07. 2022. roaune,
MOHHUTOPHHT, OJHOCHO TMpOIeHa omTeheHOCTH
nuntha Oa 030HAa Ha TJIAaBHOj BpCTH (Xpact
KUTHaK) (oOpasan 672022.LTF). Ha y3opiuma je
yTBpheHo 3Ha4YajHO Mamke IPHCYCTBO XPAaCTOBE
mpexacte crenmiie (Corythucha arcuata) y
nopeherby ca MpOIUIOM TOIWHOM, a Hamaj je
OLIEEbEH Kao ,,BeoMa c1a0* Ha cBUM crabnuMma. Ha
MECTHMa EKCIOHUPAHUM CYHILy Y HEMOCPEIHO]
ONMM3UHH napiiesie ca WHTCH3UBHUM
MOHHTOPWHTOM, TMperjieflaHo je jmmrhe crabana
obuyHOor Tpaba, KjIeHa W CpeOpHONIHCHE JIHIIE.
CumnTomu Koju OW yKaszaid Ha MTETHO JeTIOBakEe
030Ha HHCY yTBpheHM Ha OBMUM BpcTama. Ycien
JIYrOTpajHe Cylle, JTUPEKTHE WHCoJAluje U
MOBPEMEHOT YTHIIaja BpEJIOT BETpa AOILIO je Ha
crabauma 10 JCIMMUYHOT TyOuTka muinha (5-
20%) (obpasar 672022.LSS).

IMponena omrrehema numha o 030Ha Ha
napieian Apyror HuBoa y Oparuma o0aBJbeHa je
03. 08. 2022. Ananm3upaHu cy CHUMOTOMH o1Teh-
ema OJ O030HAa Ha TJaBHMM BpcTama jpseha.
[Ipouiena cumnroma omrehema Ha mapuenn y
Oyarma o0yxBaTuia je y3opke Jmiiha cakyri-
JbeHE M3 TOPHHUX JIeJoBa Kpolimau S5 crabana
nyxmaka (Quercus robur) u ca Buiie crabana
Quercus cerris (O6pasan 672022.LTF). Ipwiu-
KOM CaKyIUbamba U Ipe XepOapr30Bama MaTepHjal
je BH3YyEJNHO TperiiefaH y3 NmoMoh pydHe Iyrme.
CakyrmubeHU Matepujan je xepOapu3oBaH W Y
J1a00opaTopuju mperjieaan y3 nmoMoh CTOHE JIyre.
[Ipernenano je moTmyHo pa3BujeHo nuinhe Koje je
OWJIO M3JIOKEHO JIMPEKTHO] CYHYEBO] CBETIOCTH
(o 20 nuctoBa 1o y30pky). OBe TOIWHE BiIaIaIu
Cy YCIIOBHM M3Y3€THO jaKe cylie, neduimra Biare u
€KCTPEMHO BUCOKUX TeMIIepaTypa.

Ozone is a very active form of oxygen that
can cause various symptoms on leaves. Symptoms
of ozone-induced injury include necrotic tissue,
interveinal necrosis, and damage that occurs on
the upper surface of leaves in the form of a
multitude of dots. These dots can be light or dark
yellow, reddish-brown, dark brown, red, black, or
even violet pigmented. Sometimes the leaves are
glaring silver in colour. Broadleaved species are
more resistant to 0zone damage. Young plants are
vulnerable to ozone injury. Mature broadleaved
plants are relatively tolerant of the presence of
ozone. Ozone-damaged tissues are susceptible to
the attack of various phytopathogenic organisms.

Monitoring, i.e., assessment of foliar ozone
damage on the main species (sessile oak) (Form
672004.LTF), was carried out on the Level Il
sample plot on Fruska Gora on 29 July 2022. The
samples showed a significantly lower presence of
the oak lace bug (Corythucha arcuata) than in the
previous year, and the attack was rated as "very
weak" in all trees. The leaves of common
hornbeam, field maple and silver lime trees in the
sun-exposed places near the intensive monitoring
plot were examined. Symptoms that would
indicate the harmful effects of ozone were not
recorded in these species. Prolonged drought,
direct insolation and occasional influence of hot
winds caused partial loss of leaves (5-20%) (form
672012.LSS).

The assessment of foliar ozone injury on the
Odzaci sample plot was conducted on 3 August
2022. The symptoms of ozone injury were
examined on the main tree species. The
assessment of injury symptoms on the plot in
Odzaci included foliar samples collected from the
upper crown parts of five pedunculate oak
(Quercus robur) and several trees of Quercus
cerris (Form 672004.LTF). All the collected
samples were examined in the field using a hand
magnifying glass. The remaining collected
material was herbalised and re-examined in the
laboratory using a table magnifying glass. Fully-
developed leaves that were exposed to direct
sunlight (20 leaves per sample) were examined.
This year saw extreme droughts, moisture deficit
and extremely high temperatures.
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Kao mocnemuma Ha CBUM IMOCMaTpaHUM
BpcTamMa Kao TOCIEIWIA CyIle W EKCTPEMHHX
TeMIieparypa jaBwia ce Jaedoiujanmja  y
mpoceyHoM wu3HOcy on 20%. 3ajegHo ca
CBEMPUCYTHOM XPAaCTOBOM MPEXKACTOM CTEHHUIIOM
(Corythucha arcuata) w mememHWIIOM XpacTa
(Erysiphe alphitoides) pesyntupamu cy Ttume na
eBEHTyaJlHe y cuMmnToMe omTehema 01 030HA Ha
HHje Omio Moryhe youuTH.

[Iponiena omrehenoctn mmmha on o3onHa
00aBJbeHA je M Ha OKOJIHOj BereTaluju yHyTap
npeuanka ox 500 M, amm BaH KBaapaHaTa,
OJTHOCHO MecTa koja cy usnoxena cyHnity (LESS).
Ha Bererauuju BaH KBaJpaHTa Takohe HHCY
YCTaHOBJbEHU CUMITOMH ommTeheHocTn mntha of
o3ona (O6pazar 672022.LSS).

EBuieHTHO je 1a ce Ha OBUM JIOKAJTUTETUMA
Mopell OBHX JI0 €ajJa PEAOBHO MPUMCHUBAHHX
MeToAa Tpebdaio MPUMEHUTH METOAC YTBphHuBama
npucyctBa u omrehema o7 o30Ha y3 mnomoh
oaroBapajyher cenzopa. Y Ty CBpPXY KpeHYJIH CMO
ca pa3BOjeM METOOJIOTHj¢ U HabaBKOM CEH30pa.

Tokom oBe TonnHE CMO Ha 00a JIOKAINUTETa
MEPWIH KOHIICHTPALHjy O030Ha MIPEHOCHUM
ypehajem Trotec-OZ-ONE. V rpaduxony 29.1. cy
MPUKA3aHU pe3yITaTH Mepermha KOHIICHTpAIlHje
030Ha 32 00¢ TauKe APYror HUBOA.

Toxom TOJNHE MepeHa OUHaAMHKa
KOHIICHTpaIldje O30Ha Ha HWCIHUTHBaHA JBa
JIOKaJINTEeTa MpEeJCTaBIba MpeTMMUHApHE

pesynrtaTe 3a yHanpeheme METOA0JIOTHjE U Jajba
UCTPaXHBamkha 030HA Y IIYMCKUM E€KOCHCTEMHMA.
JloOujenn pesynraTu yKa3yjy Ha Bapupame
KOHIIGHTpaIje 030Ha Ha 00a JIOKAIMTeTa TOKOM
BereTanyoHor mnepuoxa. Takohe je wmcnmTHBaHA
Kopernanyja KOHIIEHTpaIHje 030Ha ca pelaTUBHOM
BJIArOM M TEMIIEpaTypoM Ba3Jyxa W yTBpheHa je
3HauyajHa Kopenanyja wusMel)y KOHIIGHTpaluje
030Ha U pellaTHBHE Bilare Ba3ayxa. VcrpaxuBama
Cce HACTaBJbajy M TOKOM 3HMCKOT TIepHojia |
HapeaHe BereranuoHe ce3oHe. CBH  yodeHU
HEJOCTallM y IPUMEHEH0j MeToAoJoruju he outn
Monu(UKOBaHW W TpwiaroeHn AOOHjamy MITO
MPEU3HIjUX MT0IaTaKa.

Drought and extreme temperatures resulted
in an average defoliation of 20% in all observed
species. Together with the ever-present oak lace
bug (Corythucha arcuata) and oak powdery
mildew (Erysiphe alphitoides), they made the
possible symptoms of ozone damage difficult to
observe.

Foliar ozone injury was also assessed on the
surrounding vegetation in a diameter of 500 m, but
outside of the selected quadrates, i.e. the sun-
exposed sites (LESS). There were no symptoms of
visible ozone-induced injury on the vegetation
outside the quadrates (Form 672012.LSS).

It is obvious that the regular methods
applied to determine the presence and damage
caused by ozone should be combined with the
methods that use sensors to detect the presence
and levels of ozone at these sites. To achieve this

goal, we initiated the development of
methodology and procurement of sensors.
In 2022, we measured the ozone

concentration in both localities using the Trotec-
OZ-ONE portable device. Graph 29.1 shows the
results of ozone concentration measurements for
both Level Il sample plots.

The annual dynamics of  ozone
concentration at the two localities represent
preliminary results for the improvement of the
methodology and further research of ozone in
forest ecosystems. The obtained results point to
the variation in ozone concentration at both
localities during the growing season. We also
studied the  correlation  between  o0zone
concentrations and relative humidity and air
temperature and determined a significant
correlation between ozone concentration and
relative humidity. The research will continue
during the winter period and the following
growing season. All observed shortcomings in the
applied methodology will be modified and
adjusted to obtain the most accurate data.

Oopa3an 67 2022.PLL Mudopmanuja o ornenHuM napuenama Husoa 11 Ha ®pyuikoj ropu u Oyaipma
Form 67 2022.PLL Plot-based data — Level Il sample plots on Fruska Gora and Odzaci

o— < < « S ge 2
S8 | o> 2.5 s £ x5 £ o o 08 5E&35 %o
S58| 28| g5 23%| €53 $E: 285 | gEizE | £:i% E
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=55 23| 2% 03| GEF siE | 2% | fgEE| PIE| if
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1 67 45 09 26 1948 39 10 1
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Oo6pasan 672022.LTF I'naBue Bpcte npBeha Ha OMOMHIMKANM]CKUM Taukama HuBoa I Ha @pymikoj ropu n Oyannma
Form 672022.L TF Main tree species on the Level 11 sample plots on Fru§ka Gora and Odzaci

OLIEHA
NHOOPMAIIMIJE O OLIEHU/ CUMIITOMA OIMTAXKABA
CTAHJAPJHE NH®OPMAIIUIE/ STANDARD INFORMATION ASSESSMENT DATA SYMPTOM OBSERVATIONS
ASSESSMENT
. - = @ P s e 2 = o
S @ 0 2 L el = F o = 2 < S 2 4
28 Y ® > =2 s Q = o g .2 S o= ¥ o = o Ew g
‘: sg = *E g g g -EE g § > 2 %E QE’ g gg E g E E 2 O b EE E 5 2 k (amp. [pucycTBO APYrux GHOTHYKUX H AOMOTHYKHX (aKTOpa)
z £ £3| & SEl @ ES =G t2ss| 5§ SE| SES o £E2 |~ 558 (e.g. presence of biotic and abiotic factors
séh g NO =5 o©g g =86 go e g < £ g FF g
A o = %) = A = ] -] -] 7
Quercus Beoma ci1ab namax xpactoBe Mpeskacre crenutte (Corythucha arcuata)
L 67 1 036.004.011 petraea 5 290722 | 260721 0 0 He/ No Very weak attack of the oak lace bug (Corythucha arcuata)
Ha cBuM y30p1MMa KOHCTaTOBaH HEINTO CiIabuju Hamas (y OQHOCY Ha
MPETXOJIHE TOMHE) XpacToBe Mpexacre crenuie (Corythucha arcuata) u jak
Quercus nanan nenenuuie (Erysiphe alphitoide )
2. 67 3 036.004.008 robur 5 030822 | 280720 0 0 He/ No All samples had a bit weaker attack (compared to previous years) of the oak lace
bug (Corythucha arcuata) and a strong attack of powdery mildew (Erysiphe
alphitoide).
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Oo6pasan 672022.L.SS Y3opkoBame Ha MeCTHMa M3JI0KEHUM CYHILYy Y HEMOCPEIHOj ONM3nHM OMOWHIMKAIN]CKIX Tayaka HuBoa [ Ha @pymikoj ropu u Onanuma
Form 672022.LSS Sampling at the sun-exposed sites in the vicinity of the Level II sample plots on Fru§ka Gora and in Odzaci
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. Jedonujanmja kporime ycnen cyie cca 5%
1 67 1 1 290722 Carpinus betulus 035.001.001 He Jla He He Crown defoliation due to drought approx. 20%
Hedonujanmja kporumwe ycnen cyme cca 20%
2. 67 1 1 290722 Acer campestre 095.001.003 He Jla He He Crown defoliation due to drought approx. 20%
- JHebonujanuja kpoube yeren cyie cca 20%
3. 67 1 1 290722 Tilia tomentosa 105.001.001 He Ia He He Crown defoliation due to drought approx. 20%
OBe rojiuHe Cy IJIaBHU M JIAJICKO HajU3paskeHUju OMin
CUMIITOMHU CYLIC IIOPE CUMIITOMA IITCTHUX KMHCEKATA.
e . o
4. 67 3 4 030822 Quercus robur 036.004.001 He Ja He He HAeponmjaituja kpoutksit crabana je Guna oko 20%
This year, the main and by far the most pronounced
were the symptoms of drought besides the symptoms of
harmful insects. Tree crown defoliation was around 20%
. Jebomujarmja kpoumu ctadana je 6una oko 20%
5. 67 3 4 030822 Quercus cerris 036.004.008 He Jla He He Crown defoliation due to drought approx. 20%
JHedonmjanuja kporumu cTadbaia je omna oko 20%
6. 67 3 4 030822 Acer campestre 095.001.003 He Ja He He Crown defoliation due to drought approx. 20%
. Jedomjanuja kpommsy ctabana je 6mia oko 20%
7. 67 3 4 030822 Acer tataricum 095. 001.004 He Ha He He Crown defoliation due to drought approx. 20%
) Jebonujanuja kpoimsy cTabana je 6una oko 20%
8. 67 3 4 030822 Crataegus spp. He fla He He Crown defoliation due to drought approx. 20%
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I'paduxon 29.1. Pesynratu Mepema KOHIEHTpAIIHje 030HA
Graph 29.1. Results of ozone concentration measurements
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30. Y30PKOBAILE U AHAJIN3A
ATMOC®EPCKHUX ITAIABUHA

30. SAMPLING AND ANALYSIS OF
ATMOSPHERIC PRECIPITATION

V30pKkoBame M aHAIM3d aTMOC(EPCKHX
nanaBuHa (BiaxHa jgenosunyja) Ha BUT HuBoa 2
Ha Opymkoj ropu u y Onanuma, o0yXBaTHIIO je
cnenehe akTUBHOCTH:

1. mepyosMYHM W3NMACM HA  TEPEH
Y30pPKOBam-€ MaJaBrHA U3 KOJIEKTOpa,

2. TpaHCIOPT  CaKyIJbCHHX  MaJaBUHA [0
nmaboparopuje,

3. maboparopHjcka mpumnpemMa y3opaka,

4. XeMujCcKe aHalu3e.

Jlatymu y30pKOBama BOJCHE JETIO3HIH]je
Ha: a) OWOWHIWKAIUjCKOj TAa4yKM HHUBOA 2 Ha
Opymkoj ropu U 0) OMOMHIMKAIM]CKO] TadKH
uuBoa 2 y Onaruma (tadena 30.1).

pamu

Sampling and analysis of atmospheric
precipitations (wet deposition) on the Level Il
sample plots on Fruska Gora and in Odzaci
included the following activities:

1. periodic field visits to sample precipitation
from the samplers,

2. transport of the collected precipitation to the
laboratory,

3. laboratory preparation of the samples,

4. chemical analyses.

Dates of wet deposition sampling on a) the
sample plot on Fruska Gora and b) the sample plot
in Odzaci (Table 30.1).

Ta6ena 30.1. [latymu y30pkoBarma BOJICHE JETIO3UITH]e HA ONOMHANKAIIN]CKOj TaYKH HUBOa 2 Ha Dpymikoj ropu u
OMOMHIMKAIIN]CKOj Tadku HUBOa 2 y Onranmma.
Table 30.1. Dates of wet deposition sampling on the sample plot on Fru§ka Gora and the sample plot in Odzaci

®pymxka ropa / FruSka Gora Onanu / Odzaci

Jatym Jatym

Throughfall Bulk Snow Throughfall Bulk Snow
13.01. + 13.01. +
27.01. + 27.01. +
21.02. + + 21.02. + +
14.03. + + + 05.04. + +
12.04. + + 29.04. + +
29.04. + + 20.05. + +
20.05. + + 02.06. + +
02.06. + + 05.07. + +
05.07. + + 26.07. + +
26.07. + 25.08. + +
25.08. + + 05.09. + +
05.09. + + 14.09. + +
14.09. + + 22.09. + +
22.09. + + 03.10. + +
03.10. + + 28.10. +
28.10. + + 07.11. +
07.11. +

HasuBu y3opaka u o3Hake y Tabenama cy
JaTH y CKJaay ca ymoyTcTBuma ciyxoe ,,ICP
Forests, naBenennM y MaHyaimma 3a npaheme
Braxne genosuigje.  Throughfall”  y3opax
O3HaYaBa y30pKe CaKyIJbEHE M3 KOJEKTOpa KOjH
Cy Ce HaJa3Wwid HUCIOJ KpOIlkhH crabama, U y
tabermama (AHekc 9) oBa BpcTa y30pKa je
obenexxena oOpojem ,,1°. "Bulk" y3opak o3nauaBa
y30pKe CaKyIlJbeHE H3 KOJEKTOpa KOju Cy ce
Hajla3Wjid Ha OTBOPEHOM MOJby. Y Tabenama
(Anekc 9) oBa BpcTa y30pKa je obenexeHa OpojeM
,»2. Tpeha Bpcra y3opaka HOCHM O3HaKy "9" u
o3HauaBa y3opke cHera ("Snow"), xoju cy
CaKyIUb€HH W3  HWCTOMMEHHX  KOJEKTOpa
NOCTaBJLCHUX KaKo HCHoj crabaia, Tako W Ha
OTBOPEHOM T10JbY.

Sample names and designations in the
tables are given following the ‘ICP Forests’
manuals on wet depositions. A “throughfall®
sample taken from the samplers located under the
tree crowns. In Tables (Annex 9) this type of
sample is labelled "1". A “bulk™ sample is the one
taken from the samplers that were located in the
open. In Tables (Annex 9) this type of sample is
labelled "2°. The third type is labelled 9" and
refers to the samples of snow taken from the
samplers of the same name (‘Snow’) located both
beneath the forest canopy and in the open.
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Komona ,,OcobmHa y30pKa“ mpeacTraBiba
objammee 0 KOMYMHA W KBAJIUTETY Y30pKa, Aa
mu je monwio ao omrtehema konekTopa, utd. bpoj
»1“ y OBOj KOJIOHM O3HauyaBa Ja C€ Paguio O
,,HOPMaITHOM"* y30pKY, KOjH HUj€ KOHTAMUHUPAH U
YHja je KOMWYMHA MOTJa J1a ce m3Mepu. bpoj ,,5%
ynyhyje na je momwio 10 T3B. ,,JIpeluBama’,
OTHOCHO Jia je Konu4nHa Boje Owmna Beha of
YKYIHE 3alpeMHHE KOJEKTOpa. Y TOM Ciydajy,
KOJIMYMHA CaKyIJbeHUX NaJaBUHA CE MPEJCTaBIba
MUHUMAJIHOM BpeHOIINYy, ITO j& Y OBOM CIy4ajy
YKYIHE 3alIpeMHUHE KOJIEKTOpA.

Ilpema  ymyrctBuma  ,,ICP  Forests*
nporpama, Koju ce npuMemyjy og 2019. roguse,
tabene ca o6asesuuM (DEM) u ommonum (DEO)
eneMeHTHMa 6u Tpebare ga Oymy CrojeHe V jeaHy
3ajenHuuky tadeny (Anekc 9). C o03upoM na Ou
ce CcllajareM OBUX Taberna M3ryOmia MpersieTHOCT
yclie]] BEJMKOT Opoja KOJIOHA M TIoJaTaKa, TOJaln
Cy OCTaJIM pa3JBOjCHHU Y JBE Tabee.

[lpunukom  y30opkoBama TaJaBUHA U3
KOJIEKTOpa, 00Ile Y KOjuMa Cy ce HaJIa3WiIH Y30pIn
MajaBMHa 3aMEkbHBaHE Cy HOBUM (YHUCTHM)
Oorama, kako Ou Omia u30erHyra KOHTaMHHAIIWja
y30paka. Y30pIH Cy OIMax TII0 CaKyIubamby
TpeHcTopToBaHu y naboparopujy WHCTHTYTa 32
HU3HjCKO IIIyMapCTBO U )KUBOTHY CPEIMHY.

Takohe, Tpeba HAITOMEHYTH Aa CYy TOKOM
Neprosia y30pKOBama BPIICHE M aKTUBHOCTH Ha
OJlp>KaBamy KOJIEKTOpE, KOje Cy Ce cacTojane y
MEpUOJIMYHOM Tpaly JIEBKOBA M IIpeBa U3
KOJIEKTOpa, 3aMEHH 3allITUTHUX MpPEXHIA, Kao H
3aMeHH omTeheHNX KOJIeKTopa.

[Mpucnenn y3opuM 1m0 TOpUjeMy Y
nmaboparopujy Wucturyra 3a HU3H)CKO
IIyMapcTBO M JKMBOTHY CpEeIUHY OHBajy
PETUCTPOBAaHU U HYMEPHUCAHU y KHBUIY Y30paKa.
Hakon Tora ce mpucryna Mepemy KOJIUYHHE
CaKyIUbEHE BOJIE W3 KOJEKTOpa U IPHIIPEMamby
y30opaka 3a XeMHujcke aHammze. [Ipumuxom
npunpeMe y3opaka, BoheHo je padyHa na ce u3
CBAaKOT KOJICKTOpA y3Me jelHaKa KOJMYMHA BOJE.
3ajeqHUYKH  Yy30paK HpaB/beH je MOoceOHO 3a
KOJICKTOPE KOjH Cy OWJIM JIOIIMPaHU Ha OTBOPEHOM
MoJby, a MOCeOHO 3a KOJEKTOpe KOju Cy ce
Hala3Wwid yHyTap cacrojuHe. IlpunpemibeHu
y30pIH Cy, JO TIOYeTKa XEMHUjCKUX aHajm3a,
yyBaHH y (pUXKHIEpUMa Ha TEMIIEpaTypH JIO
+4°C.

Xemujcke aHasm3e LEN(L1%1: 8%
onpehuBamem koHnykTHBHTETa M PH BpemHocTH
yIoTpedom KOHIYKTOMETpA, OJIHOCHO

MOTEHIIMOMETPA, PECIIEKTUBHO. Y30pIU C€ 3aTUM
¢utpupajy kpo3 memOpancku ¢unarap 0.45 pm
Kako OM Ce YKJIOHHMO YBPCTH MaTepuail U y30paK
cTabunn3oBao 3a cienehe anammsze.

374

The column “Sample attribute™ defines the
quantity and quality of the samples, possible
sampler damage, etc. Number "1" in this column
defines a "normal sample’, or a non-contaminated
and measurable sample. The number "5 indicates
the so-called "overflow", i.e. the amount of water
was greater than the total volume of the sampler.
In that case, the amount of collected precipitation
is represented by the minimum value or the total
volume of the sampler.

According to the "ICP Forests™ guidelines,
which were published in 2019, the tables with
mandatory (DEM) and optional parameters (DEO)
should be combined into one table (Annex 9).
Since the merged tables would contain a great
number of columns and data which would make
them less comprehensive, we have decided to
present data in two separate tables.

Having sampled the rainfall from the
samplers, sampling bottles were replaced with
new (clean) bottles to avoid sample
contamination. The samples were immediately
transported to the laboratory of the Institute of
Lowland Forestry and Environment.

Apart from regular activities of rainfall
sampling, the samplers had to be maintained
regularly. The maintenance included activities
such as washing the pipes and funnels, replacing
the protective meshes, or replacing the damaged
samplers.

Upon reception at the laboratory of the
Institute of Lowland Forestry and Environment,
the samples were numbered and entered into the
register of samples. After that, the collected
rainfall was measured and appropriate samples
were taken for chemical analyses. When sampling,
special care was taken to sample the same quantity
of water from each sampler. A representative
sample was made separately for the samplers
located in the open field, and for the samplers
within the stands. The prepared samples were
stored in refrigerators at +4°C till the beginning of
chemical analyses.

Chemical analyses started by determining
the conductivity and pH of each sample using
conductometers and potentiometers, respectively.
The samples were then filtered through a 0.45 um
membrane filter in order to remove any solid
material and to stabilize the samples for
subsequent analyses.



3aTuM, y30pIH BIIAXKHE JCTIO3UITHje OMBajy
NOAEJECHN IIpeMa alMKBOTHMa 3a IOjeAnHe
aganmu3e. [pyma momy3opaka HaMemeHa 3a
onpehuBame merana Ha AAC OuBa mep3epBHpaHa
ca 65% HNOsrae je pH BpeaHOCT 0BOIM Ha OKO
Ha 2. Y3opiu 3a oapehusame TOC u DOC takohe
OuBajy 3aKkuIIesbeHH Tnpe came aHamuze. CBuU
y30pIy 3aTHM OMBajy CKJIAIWINTEHH Yy MpPaKy Ha
temneparype oko 4°C y dpwkugepuma. 360r
ollp>KaBama OallaHca a30Ta, IPENopywWHHBO je 1a
ce ananmsze oxapehuBama meroBux ¢dopmu (NOs,
NH. u Ntotal) page npBo, mo moryhHocTu Ha nan
npujema. buTHO je nma ambanaxka y Kojoj ce
CKJIaauIITe  y30puu Oyde OA  WHEPTHHX
MaTepujara Kako ce y30pak He OH JO0JaTHO
KOHTaMHHHPao. 3a y3opke unju je pH>5 ompehyje
ce  TOTalHH aNIKAJIUTET  BOJYMETPHjCKH
TUTPALjOM Ca CTaHAAPJU30BAHUM PacTBOPOM
HCl y nBe tauke exBuBaneHiuje. Caapxkaj
dochopa u3  dochara oapehuBamu  cmo
CHEKTPO(HOTOMETPHU]CKH nocie 0ojema
MOJMOACHCKUM IUIaBUM U YHTarba aricopOaHIM Ha
340 nm. OppehuBame N w3 amoHHjyM joHa
BPIIMJIO C€ Takohe CIeKTpo(OTOMETPUjCKH TI0
Nessler-y ua TanacHoj ayxunu ox 425 nm, 10k cy
ce HUTpPATH onpehuBamm Takohe
CHIeKTPO(OTOMETPHJCKH CTaHAAPJAHOM METOAOM
EITA ©poj 51862 ca OpyumHom Ha 410 nm.
Campxkaj ykymHOr  azota  onpehuBan  je
alMIUMETPUjCKA  HAKoH  Makpo-Kjemmanose
nectunaije mo EITA 351.3 meromu. Canpkaj
cymriopa u3 cyidarHux joHa ojapehuBaH je
JOAOMETPHjCKOM  THUTpALMjOM  ca Na-
THOCYN(paToOM HAKOH Taloxema cyndara Ba-
XpOMaTOM ¥ PETUTPALHje BUIIKA XPOMATHHX jOHA.
XJIOpUIHH JOHH Cy KBaHTHTaTHBHO oXpelhuBaHm
TUTpPAIMjOM  CTAaHAAPAW30BAHUM  PAacTBOPOM
cpebpo-uurpara mo Mohr-y. Caapxaj merama Mg
nu Ca y mpexomHO 3aKHIIEJbEHHM Y30pIHMa
onpehusan je mnamenom texHukoMm Ha AAC, ok
je caapxaj Na um K oapehuBan mamMeHom
texHuukoM Ha AEC. 3akuiliesbeHH ajIuKBOTH 3a
onpehuBame yKyImHOT  OpraHCKOr  yIJbEHHKa
(TOC-total organic carbon) wu pacTBOpHOT
opranckor yribenuka (DOC-dissolved organic
carbon) mpouecyupanu cy ma TOC ananajzepy
(liqui TOCII, Elementar) u oapehuBanu mnpema
meromu US EPA 415.3. 3a mnpepauyHaBame
pesyiTaTa 1 MaHUMYJalWjy UcTuMa KopuiiheH je
nporpam Excel.

The samples of wet deposition were then
divided into aliquots for each analysis. A group of
sub-samples intended for the determination of
metals by AAS was preserved with 65% HNO3, to
pH around 2. The samples for the determination of
TOC and DOC were also acidified before the
analysis. All samples were then stored in the dark,
at max 4°C in refrigerators. To maintain the
balance of nitrogen, it is recommended to
determine its forms (NOs, NH4, and N-total) first,
preferably on the first day upon arrival. It is
important to store the samples in containers made
of inert materials to avoid further contamination.
For the samples with pH>5, the total alkalinity
was determined by volumetric titration with a
standardized HCI solution in two points of
equivalence. The content of phosphorus from
phosphate was determined spectrophotometrically
by using the molybdenum blue dye and reading
the absorbance at 340 nm. The determination of N
from ammonium ions was also performed
spectrophotometrically using Nessler's reagent at
a wavelength of 425 nm. Nitrates were also
determined spectrophotometrically, by the EPA
standard method No 51862 at 410 nm brucine.
The total nitrogen was determined by macro-
Kjeldahl distillation followed by the acidimetric
method according to EPA method No. 351.3. The
total sulfur content was determined by iodometric
titration with Na-thiosulphate after the deposition
of sulfate by Ba-chromate ions and retitration of
the surplus of chromate ions. Quantitative
determination of chloride ions was done with
Titration by the standardized solution of Silver
Nitrate - Mohr's Method. The content of Mg and
Ca metals in the previously-acidified samples was
determined by the AAS flame technique, while the
content of Na and K was determined by AES
flame technique. Acidified aliquots for
determining total organic carbon (TOC total
organic carbon) and dissolved organic carbon
(DOC-dissolved organic carbon) were processed
at TOC analyzer (liqui, TOCII, Elementar) and
determined by US EPA method 415.3. The
computer program Excel 2007 was used for the
recalculation and conversion of the obtained
results.
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Ta6ena 30.2 2022. PLD Oniutr nogaiy 0 OMOMHAMKALM]CKO] TauKH HUBOA 2 Ha Ppymikoj ropu
Table 30.2 2022. PLD General data regarding the Level II sample plot on Fruska Gora

AKTHBHH NIepHOJL
caKyllubamba
Pennu > . O3znaka Teorpagexca Teorpagexa Collection period Bpoj nepuona Mopnen Bucnna | Tlospumna Bpoj
. § 5| bpoj orienne IIHPHHA AY/KHHA Haamopcka : KOJIEKTOpa | KOJIEKTOpa
Bpoj 2 e KOJIEKTOpa : - MpBu Kpajwbu CaKyIUbamba KOJIEKTOpa KoaekTopa
5 5| noBpumHe Latitude Longitude Bucuna Sampler Sampler
Sequence | 3 3 Sampler - aaTyM aaTyMm Number of Sampler - Number of
e O | Plot number . Altitude - - height surface
number attribute Start date | End date | collection periods model (m) (m?) used samplers
clcIm[mMm[c|c|c]cmIm]c]|cC JUIMMIT | JAMMIT
DIDM|M|S|S|D|D|[M[M|S|S DDMMYY | DDMMYY

1|6 1 1 14(5/{0(9(2(2|1|9(4|9]3]|9 1 0 210222 071122 1 5 1 1 0.02 2 0

2167 1 2 |4(5(/0|9]|2(2|1]|9|4|9(3]|9]| 1 0 210222 281022 1 4 1 1 0.02 3

3(16|7 1 9 |4(5(0(9]|2]|2|1|9|4|9(3[|9]| 1 0 201221 140322 5 1 1 0.07 5

Ta6eaa 30.3. 2022.PLD Omnmta nogamu o bruonHamkanmjckoj Tauku HEBoa 2 y OparimMa
Table 30.3 2022.PLD General data regarding the Level 1l sample plot in Odzaci
AKTHBHH NEPUHOJI CAKYI/bAIba Bpoj Bucuna | Ioppmuna
Teorpadcka mupnna Teorpadcka ny:xuHa Collection period nepuoaa KOJIEKTOpa | KoleKTopa Bpoj
Peanu Bpoj orneque | O3HaKa ; b - Y Monen
opoj | 3emma ll: oi ume | K0TeKTOpa Latitude Longitude Hil:l“:zfl;"a “;B“ H;TYM KPaEJHa"dHiTyM CAKyIUbaMA | KosIeKTOPa (m) (m?) E%ﬂnigz(r)%?
Sequence | Country Pl tp b Sampler Altitude tart date nd date Number of | Sampler Sampler Sampler used
number otnumboer | attribute |c|c|M|M|c|clc|lc|m|m]|c]|cC JAMMIT JUIMMIT collection model height surface | o lers
DID|M|M|S|S|D|[D|M|M|S|S DDMMYY DDMMYY periods (m) (m?)

116 7 3 114|5(2 (71| 7(1|9|1|0]|2]|S8 2 210222 071122 1 4 1 1 0.02 210
2|16 |7 3 21452 | 7|17 |1|9|1|0|2]|8 2 210222 281022 1 2 1 1 0.02 3
2|6 7 3 94|52 |7 |17 |1|9|1|0|2]|8 2 201221 270122 3 1 1 0.07 5
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31. Y30PKOBAILE U AHAJIN3A
OITAJIOI' BUJBHOT' MATEPUJAJIA
XPACTA KUTIbAKA U XPACTA
JYKIbAKA HA BUT HUBOA |1

31. SAMPLING AND ANALYSIS OF
SESSILE OAK AND PEDUNCULATE
OAK LITTERFALL ON LEVEL 11
SAMPLE PLOTS

Cakyripame U y30pKOBamkE OMalior OUJFHOT
Mmarepujaia xpacra kurTikaka (Quercus petraea
/Matt./ Liebl.) na ®pymikoj ropu, 0JJHOCHO XpacTa
ayxmaka (Quercus robur L.) y Onamuma,
oOyxBatmio je cnenehe akTHBHOCTH:

1. cakympame OWJPHOI MaTepujaja Omajor ca
crabana,

2. TpaHCIOPT MaTepHjajia 1o TabopaTopuje,

3. pa3aBajame Marepujasia Ha (ppakuuje aumiha,
rpaHyuIa, II0I0Ba,

4. cymeme Marepujana Ha temmneparypu ox 70°C
y Tpajamy o1 24 Jaca,

5. MIeBeme OCYIICHOT MaTepujaa,

6. MUKpOTanacHa IWTecTHja u

7. XeMHjcKa aHAIH3a.

JlatymMmu  kajga je BpIICHO CaKyIlJbama
mumha u octamor Matepujaga Ha BUT mpyror
HUBOa Ha @pymkoj ropu u Oyanwuma, IaTH Cy Y
tabemn  31.1. Ilpema ymyrcTBUMa nOaTUM Yy
manyanuma ,,ICP Forests” cimyx0e, Bpcte npseha
ce olemexaBajy oApheHUM KOIOM, TPH YeMy
XpacT KuTwak uma koa 048, a xpact myxmak 051.
Jlucum wmarepujanm octaamx BpcTa JpBeha je
obenexxen xomom 888. Takohe, mpema wucTum
yIyCTBHMA, y30pKOBaHO JHIIhe Xxpacrta JyKmaka
M XpacTa KUTHaka oOenexaBa ce kogom "11.1"
(xomoHa "o3HaKa y30pka'"), ¢ 003upoM a ce paau
0 TJIABHHUM, OJHOCHO Haj3acTyIBHHjUM BpcCTama
npeeha Ha ornenHuM mnospimuHama. Ca 11.2 je
obenexxeH TUCHU MaTepHjan nparehnx BpcTa, 10K
cy ca xojoMm "16" obenexeHe cakyIJbeHe TpaHIU-
e (npeunnka < 2 CM) Xpacra JIyXKmbaKa i XpacTa
KHUTHAKa.

IIpema ymyrctBuma ,,ICP Forests® mporpa-
Ma, Koju ce mpuMemyjy ox 2012, tabene ca ob6ase-
3HuM (Tabene A8.4 u A8.6) u omnuonuMm (taderne
A8.5 u A8.7) enrementuma Ou Tpebano ma Oymy
criojeHe y jenHy 3ajeqHuuky tabemy. C o03upom
Jla OU ce clajareM OBUX Tabelia u3ryousia nperje-
JTHOCT yCJIeZT BEJIMKOT Opoja KOJOHA W TOJaTaka,
MOJalM Cy OCTaJIM Pa3/IBOjeHH Y JIBe Tadede.

CakymbeHo Jumhe W TpaHUYHLE U3
KOJIEKTOpa je To rmpujeMy Yy mnabapatopujy
0JIBajaHO, 3aBEJCHO W HYMEPHUCAHO y HHTEPHY
KIbUTy JabopaTopujckux y3opaka. PazaBojene
dpakiyje cy 3aTUM CYIICHE Ha Ba3AyIlHO]
TeMIlepaTypyd TOKOM Tiap JaHa, Ja OM UM HaKOH
Tora OMJia M3MEpeHa cyBa Maca.

VY3opum gnumha w®W  octamor  OWJBHOT
MaTepujaia Cy, pas3BpCcTaBaHM y TpH IpyIlie-
rpaHuune, tionoBu u Jmhe. IlorenuujaHo
NPUCYTHH MHCEKTHU CY OACTPAECHH.

The process of collecting and sampling
sessile oak (Quercus petraea /Matt./ Liebl.)
litterfall on Fruska Gora and pedunculate oak
(Quercus robur L.) litterfall in OdZaci included
the following activities:

1. litterfall collection,

2. transport of litterfall to the laboratory,

3. litterfall sorting into fractions of foliage, twigs,
and fruit,

litterfall drying at 70°C for 24 hours,

grinding of dried samples,

microwave digestion and

chemical analysis.

No ok

The dates of litterfall sampling on Level Il
sample plots on Fruska Gora and in OdZzaci are
given in Table 31.1. According to the instructions
given in the "ICP Forestss manuals, each tree
species has a specific sequence number. For
instance, sessile oak is assigned number 048 and
pedunculate oak 051. The litterfall of other tree
species is designated 888. Furthermore, according
to the same guidelines, the sampled sessile oak
and pedunculate oak leaves are given code "11.1°
("sample code” column) since they are the main
tree species on the plots. Code 11.2 is given to the
collected litterfall of subsidiary species, and code
16" to the sampled twigs (diameter < 2 cm) of
pedunculate and sessile oak trees.

According to the "ICP Forests™ guidelines,
which have been in use since 2012, the tables with
mandatory (Tables A8.4 and A8.6) and optional
parameters (Tables A8.5 and A8.7) should be
combined into one table. Since the merged tables
would contain a great number of columns and data
which would make them less comprehensive, we
have decided to present data in two separate
tables.

Upon reception at the laboratory, the leaves
and twigs collected from the litterfall samplers
were classified, numbered and entered into the
internal register of laboratory samples. The
fractions were then air-dried for several days and
then the dry mass was measured.

The samples of litterfall were sorted into

three groups — twigs, fruit, and foliage. Insects
were removed.
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CBu y30pmM Cy OCTaBJbEHH Jna Oydy
Ba3AyITHO OCymIeHW 24 dYaca Ha CYBOM TOILIOM
Ba3Ayxy A0 70°C 10 KOHCTaHTHE Mace U MJICBEHU
y oarosapajyhem miuny. CyBa Maca Qpakuuja je
U3MEpeHa Ipe JajbuX aHaiuM3a Kako Om ce
npepadyHaa KOJIMYMHA CaKyIIJBEHOT MaTepujaa
1o jeuanny nospiuuue (Kg/m2).

Opmpare om mo 30 Mg cy oxaBajane 3a
onpehuBame C m N y CHN ananmajzepy ca
TEPMOKOHAYKTOMETPH] CKHM JETEKTOPOM
npousBohaya Elementar cepuje Vario EL Il mo
CTaHIapJHOM Merony oxpehuBamwa elemenaC
972.43.2000.

[lpunpema y3opaka najme je BpIICHA
JIUTECTHjOM IIOTIIOMOTHYTOM MHKpOTalacuMa ca
a30THOM KHCEJIMHOM M BOJIOHHUK-TICPOKCHIOM Ha
180°C y MukpoTanacHoj nehHUIH 0T IPUTHCKOM
npousBohagya Milestone Serie D. 13 HanpaBibeHUX
pacTBOpa canpxkaj S u P ogpelyuBaH je Ha anmapaty
“Vista Pro” wmeromoM HWHIyKOBaHE KyIUTOBAaHE
mrazme. Caapxkaj merama K, Mg u Ca je
onmpehmBan mmamenom TexHukoM Ha AAC
(aTOMCKOM-aTICOPIIIIMOHOM ~ CIIEKTPO(OTOMETPH] -
oMm) i AEC (aTOMCKOEMHCHOHOM CIIEKTPO(OTO-
METPHjOM).

C o03upoM jga cy cBe IJlabopaTtopHjcke
aHaynmse Owie BpmeHe ox 14.11. mo 22.11.2022.
rOJIMHE, OBE KOJIOHE Cy oOpucaHe u3 Taderna Kako
6u ce noBehana peraeaHOCT UCTHX.

KonuenTpanuje cy mpepadyHaTe Ha CyBY
Macy noOujeHy cyliemeM OHJBHOT MaTepujana y
cymHuny Ha 105°C 1o KoHCTaHTHE Mace.

[To 3aBpmIeTKy BereTaliOHOT IEepUoja
2022. roauHe, ca OMOMHIUKAIIUjCKUX Tadaka Cy
y3eTd y3opuu Jmmha HCIMTHBAHHUX/TIABHHX
Bpcta apseha, kako OM ce ojpeawie JHCHA
nospmmHa [M?] u cysa maca mumha [g]. Y3opak
3a moMeHyTe aHanu3e Opojao je 100 ymucToBa 1o
cBakoj Bpctu. JlucHa moBpmuHaA je opapeheHa
amapatom ADC Bioscientific Ltd. AM300 Portable
Leaf Area Meter, wakoH uYera Cy JHCTOBH
CTaBJCHU Ha cyleme. CyIeHu Cy 10 arncoIyTHO
CYBOI CTama, Ha Ttemmeparypu oz 105°C, y
Tpajamy of 24 vaca.
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All samples were air-dried to constant
weight for 24 hours in dry and warm air, at max
70°C and then ground in a suitable mill. The dry
mass of the fractions was measured before further
analysis in order to calculate the amount of
collected material per unit area (kg/m?).

Sample weights of 30 mg were separated
for C and N determination in a CHN analyzer with
the thermoinductometric detector manufactured by
Elementar from the Vario EL 11l series, using the
standard method of element C determination
972.43.2000.

Sample preparation was further performed
by microwave-assisted digestion with nitric acid
and hydrogen peroxide at 180°C in a pressurized
microwave oven, manufactured by Milestone
Series D. The content of S and P in the obtained
solutions was determined using the "Vista Pro
device and applying inductively coupled plasma
method. The content of K, Mg and Ca was
determined by either AAS (Atomic Absorption
Spectrophotometry) or AES (Atomic Emission
Spectroscopy) flame techniques.

Since all laboratory analyses were
performed from 14 November to 22 November
2022, these columns have been deleted from the
tables in order to increase their visibility.

The concentrations were recalculated for
the dry weight obtained by oven-drying the plant
material to constant weight at 105°C.

At the end of the growing season in 2022,
leaf samples of investigated/ main tree species
were taken in order to determine leaf area [m?])
and dry weight [g]), and then using these two
parameters to determine LMA — leaf mass per area
[kg/m?]). A sample consisted of 100 leaves per
species. ADC Bioscientific Ltd. AM300 Portable
Leaf Area Meter was used to determine the leaf
area. The leaves were then dried to oven-dry state,
at 105°C, for 24 hours.



Tadesa 31.1. Jlarymu cakynspama onajor OMJBHOT MaTepHjalia U BpCTe CaKyIJbeHNX y30paka Ha buonHankaujckum taukama HuBoa 2, Ha dpymkoj ropu n y Onanuma
Table 31.1. Dates of litterfall sampling and types of collected samples on the Level Il sample plots on Fruska Gora and in Odzaci

®pymka ropa / Fruska Gora Ouyann / OdZaci
Jlatym Jluer (xpacr I'pane (xpact Inon (xpact Jluer (ocTane Jlatym Jluer (xpact I'pane (xpact Ilnon (xpact Jluer (octane
Date KHTHAK) KHTHHAK) KHTIbAK) BpCTe) Date JIYKIbAK) JIYKIbAK) JYKIbAK) BpcTe)
Leaves (sessile Twigs Fruit Leaves (other Leaves Twigs Fruit Leaves (other
oak) (sessile oak) (sessile oak) species) (pedunculate oak) (pedunculate oak) (pedunculate oak) species)
25.08. + + 01.09. + + +
01.09. + + + 09.09. + + +
09.09. + + + 14.09. + + +
14.09. + + + 22.09. + + +
22.09. + + + 03.10. + + +
03.10. + + + 20.10. + + +
20.10. + + + 28.10. + + +
28.10. + + "
Ta6eaa 31.2. Oty nojgary 0 bBHOMHIUKAIIM]CKOj TAYKK HUBOA 2 Ha DPYINKO]j TOpHU ca Koje Cy Y3eTH y30PIIH ONAalIor OMJEHOT MaTepujaiia
Table 31.2. General data regarding the Level II sample plot on Fru§ka Gora where litterfal samples were collected
AKTHBHH nepuo] cCaKkynbamba
Penun Teorpageica Teorpagexa IoBpumHa ca Koje Collection period
N IHPHHA JYAKUHA Haamopcka .
Bpoj 3emsba orJiefiHe : - Bpoj koJiekTopa | ce BpUIN Y30pKOBame On o Mpumenode
Latitude Longitude BHCHHA :
Sequence | Country | moBpuinHe Altitude Collector number Sampling area From To Comments
number Plotnumber |C |C|M|M|C]|C|C|C M|C|C (m?) alaimmm|ir|r|aglaMmmir|r
DID|[M|M|S|S|D|D M|S|S DIDIMM|Y|Y|D|DIM[M|Y|Y
“16‘7“‘145092219 3]9] 1 2 0 2‘5‘0‘0 1]o0[8]2]2 1]0[2]2 -
Ta6ena 31.3. Ot noganm o bruonHMKAIKMjCKOj Ta4Ku HUBOA 2 y OuarmmMa ca Koje Cy y3eTH y30pI[H Omajior OHJBHOT MaTepHjaia
Table 31.3. General data regarding the Level 1l sample plot in Odzaci where litterfal samples were collected
AKTHBHH nepuo] CaKkynbama
Peann Teorpageka Teorpadeka IoBpumHa ca Koje Collection period
. IMpPHHA AyKMHA Haamopcka .
Bpoj 3emiba orjeaHe : . Bpoj kosekTopa | ce BpuIH y30pKOBame On Jo Mpumenode
Latitude Longitude BHCHHA :
Sequence | Country | moBpuinHe Altitude Collector number Sampling area From To Comments
number Plot number|C|C|M|M|C|C|C|C M|C|C (m?) Al A (MM T|T|aAlAMMT|T
D|ID|[M|M|S|S|D|D M|S|S DD/ MM|Y|Y|D|IDIM[M|Y|Y
“16‘7“‘345271719 218] 0 2 0 2‘5‘0‘0 1/0|8]2]2 1/0]2]2 -
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32. METEOPOJIOILIKA OCMATPAIbA
Y 2022. TOJUHU

32. METEOROLOGICAL
MEASUREMENTS IN 2022

Merteoposomka ocMmarpama TokoM 2022.
roAMHE BpUIeHa cy Ha Taykama HuBoa II Ha
Opymkoj ropu u y JHepowama kox Omnaka.
JetepMuHcame METEOPOJIOLIKUX TapaMeTapa Ha
HuBoy Il wmowutopmura y 2022. roamHu je
oOyxBatwio o0aBe3He mmapaMeTpe MW TO:
temneparypy (AT) u penaTMBHY BIaXHOCT
Baznyxa (RH), xommunnay nagasuna (PR), 6p3uny
(WS) u mpaBanr Betrpa (WD), xao um comapHy
panujaunjy (SR). [lomanm cy mpukaszanu y tade-
JaMa TpeaBUheHUM 3a W3BEIITaBame 3a HUBO I
MOHHMTOPHHTA IIYMCKHX eKocucTema (AHekc 12).

Meteorological measurements in 2022 were
taken on Level II sample plots on Fruska Gora and
in Deronje near Odzaci. The measurements of
meteorological parameters of the Level I
monitoring included the following mandatory
parameters: air temperature (AT) and humidity
(RH), precipitation (PR), wind speed (WS), wind
direction (WD), and solar radiation (SR). The data
are presented in the data submitting tables for
Level Il monitoring of the effects of air pollution
on forest ecosystems (Annex 12).
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