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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
myma HuBoa | oBor mporpama y 2021. rogunu
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. Cuctem npahema crama
nrymMa je HHTeTpHcaH y JpXKaBHO ILIYMapcKo
OKpYyXK€He, Tako Ja y [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
mwyMapcTBo. [IpuMep OBaKkBe CTPYKType je
CLRTAP! nporpam (KouBeniuja 0

MPEKOTPaHUIHOM TPEHOCY Ba3AyIIHUX 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?
ucToBpeMeHo Ha oko 6.000 OMOWHAMKAIIH]jCKIX
tayaka Huoa | u 623 mpuena Husoa Il, toe ce
npaTd BUTAJHOCT M 3JPAaBCTBEHO CTame IIyma
EBpone. Cake rommae H®I[ Cpbuje obpahyje
NOJaTKe TPHKYIUbEHE Ha TEPEeHY  TOKOM
BETETAI[IOHOT TIePHOJa, CauyMibaBa H3BEIITA] U
JOCTaBjba Tra MUHHCTApCTBY MOJHONPUBPEIE,
IIyMapcTBa M BOJOIIPUBpE/e — YIIPaBH 3a IIyMe.
W3BemTaj 0 cTamy IiyMa Ha OMOMHIUKAIIU]CKUM
taukama CpOuje Ha EHITIECKOM je3HKy ce
JOCTaBJjba, Takohe cBake TomuHE, [JaBHOM
KOOpJAMHAIIMOHOM IeHTpy* mporpama ICP 3a
nryme Koju ce Hanasu y EbepceBanay (Hemauka).

ICLRTAP — Convention on Long-range Transboundary
Air Pollution

2ICP Forests — International Co-operatative Programme
on Assessment and Monitoring of Air Pollution Effects
on Forests. http://icp-forests.net/

SUNECE- United Nations Economic Commission for
Europe

4PCC 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 in
2021 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 taking part 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 intention to reduce
and prevent air pollution in Europe. ICP Forests®
Programme (International Cooperative
Programme on Forest Condition Monitoring) has
been simultaneously performed under UNECE’ on
6000 Level | observation plots and 623 Level Il
plots by monitoring European forests' vitality and
health condition. 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 in English is also submitted to the
Programme Coordinating Center of ICP Forests
(PCC?) in Eberswalde, Germany.

SCLRTAP — 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. AKTUBHOCTH MOHHUTOPHHTI A 3A
HHUBO 1

2. MONITORING ACTIVITIES -
LEVEL I

Mpexa HuBoa | je ycraHoBmeHa 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 Husoa | campku mpubmmkao 6.000
mapueira  MOHHUTOpWHTa  (OMOWHAMKAIIH]CKIX
Tayaka), CHCTEMaTCKH pacropeheHux y mpexu 16
X 16 km mmpom EBporme. Y nojenuaum 3emsbama
MOCTOjU Trymha HaIOHAIHA MpeXa y IHIbY
MOTIYHHUje TIPOLEHE CTamba Ha HAIMOHATHOM U
peruoHaiHOM HUBOY. Y okBUpYy HuBoa | mpare ce
cienehn mapaMmeTpu: CTambe KpyHa, XeMHU3aM
3eMJBHINTA U UCXPaHa UIyMCKoOr apBeha.

Level I network was established to monitor
the health condition of forests and their spatial and
temporal changes on a broad basis and over the
necessary period.

This level of monitoring covers the most
important forests in Europe. The Level I network
contains approximately 6.000 observation or
sample plots systemically arranged in the 16 x 16
km grid 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,
soil chemical properties, and forest trees' nutrition.






3. METOJAE U KPUTEPUJYMH

3. METHODS AND CRITERIA

[Ipema KOOpPIMHATHO] MPEXKH OMOMHAWKA-
[IUjCKAX Tadaka oxapelyje ce y mpocropy BUT
napiiesa Koja je O3Ha4eHa y CPEeJIMHU METaTHOM
IIMIKOM japke Ooje. Y3opuu apseha 3a mporeHy
cTama KpyHa CUCTEMATCKH ce OMpajy Kao Kiactep
ox 4 mecra (ciuka 3.1).

CranHa oryefHa NOBPUIMHA Ha3BaHa je
OomomHamMKamyjcka tayka. Cacroju ce of IEHTpa,
Koju je onapeheH Ha OCHOBY KOOpIWHATa W 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
obenexena OpojeBuMa of 1 10 6.

VY cMmepy YeTHpH TJIaBHE CTpaHE CBETa Ha
YAQJBEHOCTH MO 25 m OJ UEHTPATHOI 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 (momMuHaHTHa, KOJOMHHAHTHA,
cyOlOMHMHAHTHA, TOTHIITEHA ©  ymwupyha),
onpehyjy crabima koja ce y3umajy y o03mp 3a
MporeHy, amu 0Oe3 3Ha4ajHUX MEXaHHUYKHUX
omrtehema (cnuka 3.2). M3abpana crabna TpajHO
ce O3HauaBajy OpojeBuma 3a Oyayhe cramHe
nporeHe. Crabia Koja Cy yKJIOmeHa 300T Mepa
ra3noBamba WIM W3 HEKUX JAPYTHX pasjora,
3aMemyjy Ce HOBHUM CEJIEKTOBAaHWUM cTalimuMa.
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 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 coordinates, is
marked with a metal rod. 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 future
mandatory assessments. The trees removed due to
management measures or other reasons are
replaced with new ones. If a stand is clear-felled,
the central point remains until a new one is
established.

N
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Cauxa 3.1. Ilpukas
OMOMHIUKAIIH]CKE TaUuKe — KilacTepa
ca 4 mecra ca 6 crabasia ¥ IpEMEPOM
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 kKpyHa 1o Kpadty: 1. noMuHaHTHO,
2. KOIOMHMHAHTHO, 3. CyOJJOMMHAHTHO, 4. HOTHIITEHO, 5. ymMupyhe
Figure 3.2. Crown canopy classes after Kraft: 1. dominant, 2.
codominant, 3. subdominant, 4. suppressed, 5. dying



Cmarve Kpyna

Y  OKBUpY HAaIMOHAJHOT M  TpaHC-
HanMoHanmHOr wucTpaxuBama (HuBo [) crame
KpyHa ce npema Manyany ICP 3a nryme uzpaxkapa
KJlacama gedoiujanmje, 0K ce MPOoIeHa MpPOMeHe
00je 1 KOMOMHOBaHa IpolieHa omTehema He paau
on 2012. romune.

Hedonmjammja ce VIR AYTS y
vHTepBaIuMa oj 5% u rpynuiie ce y 5 kiaca
Hejennaxor oncera (Tabena 3.1).

Tree crown condition

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

Defoliation is assessed in 5% intervals and
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
PEITYBJIMIIA CPBUJH 2021.
I'OAUHE — HUBO I

4. FOREST CONDITION MONITORING
IN THE REPUBLIC OF SERBIA IN
2021 - LEVEL |

IIpema mporpaMy  paza BU3YEIIHO
ocMaTpame Ha TEpeHy je H3BpIIEHO Ha
tepuropuju Pemybnmnke CpOuje mpema Manyamy
ICP 3a myme 3a 2021. roauny y nepuoay of jyHa
10 Kpaja cenremOpa. M3BpiieHa je nmpolieHa cTama
KpyHa U yCTaHOBJbeHa cy omTehema Ha apBehy on
Oonectu u mrerounHa. [Ipema manyany ICP 3a
IIyMe TpoIleHa cTama KpyHa npBeha obaBiba ce
Ha CBMM Tauykama CBaKe T'OAMHE, OK ce MpoleHa
CTarba 3EMJBHMINTA M CTabe HCXPaHE IIYMCKOT
npeeha — ¢onujapHe ananuze obaBiba cBakux 10
roguHa. Monutopunr Husoa | y texyhoj 2021.
TOAWHHU O0AaBWIIN Cy UCTPAXKHUBAYU U CTPYUHHAIH
Wuctutyra 3a wmymapctBo u3 beorpama wu
WHcTuTyTa 32 HU3HMjCKO HIYMapcTBO U YKMBOTHY
cpenuny u3 Hosor Cagma y capammu ca JII

,CpoOujamryme*, HAI[MOHATTHUM MapKOBHMa
,»bepman®, ,Komaonuk*“ u ,Tapa“, xao u JII
,,BOjBOAMHAITyME .,

Ha xaptu 4.1. mar je mpukas pacmopena
omonmHankanujkux Tadaka Husoa | m Husoa Il Ha
teputopuju Pemybnunke Cpbuje y ['eorpadckom
WH(POPMAITIOHOM CHCTEMY.

I'eorpadckn uapopmammonu cucrem (I'1MC)
je  ouruTamHM  ajar 32 rpa@uuky u
andaHyMepuiKy MpesicTaBy PealHuX MPOCTOPHHUX
MojaBa,  MAaHWITyJIAIMjy  BEIUKHUM  OpojeM
NPOCTOPHHUX II0JIaTaKka, IPOCTOPHE aHajiu3e |
mozene. 'NC mpuctyn y nienokymaom nociy ICP
3a myme, npahema cTama IIyMa BEIHKHX pa3Mepa
Ha HUBOY JAp)KaBa je He3aMEHJbHBA INpoLeaypa
Koja omoryhaBa ajiekBaTaH IpHKa3 y peaTHOM
KOODIMHATHOM  CHUCTEMY  CBHX  IIOZaTaka.
Kopumhewe 'MC nocTtynka nmountme o1 MOYETHE
¢daze onapehuBama Mpexe JOKaluje OMOMHIMKA-
mmjcknx Tadaka (BUT), paga Ha TepeHy w
mapkuparsa BUT mompumkom ITIC (Global
Position System) pyunux ypehaja, ma mo yHoca
nomaraka y ' UC cuctem, u3pane aHaian3a, Mojesna
U apxuBHpama noaaraka (Nevenic¢ et al., 2011) mo
I'"C npouenypu.

3a MIPaKTHYHY I'icC yrnotpeby
koopauHatHU pedepentHr cuctem (KPC) moxe
ce 00jaCHUTH Kao KOOPAMHATHH CHUCTEM KOjH je
noBe3aH ca 3emsboM ca [eonerckum JlaTymom.
KPC moxe 6utn ['eoneTcku KOOpIUHATHH CUCTEM
y KOME€ Cy Mo3ulyje JepuHHcaHe TeorpadckoM
OyXKMHOM M mupuHOM. Y BehHWHH ciydajeBa ce
KOPHUCTH MPOjEeKTOBAHH KOOPJIUHATHU CHUCTEM TJIe
Cy KoopauHaTe mpebaueHe y paBaH Kopuctehu
Man npojexuyjy. OBaj 1 ocTany TEpMHUHHU CY Ipe-
mU3HO  JiedpuHHMCAaHH 1o  MehyHapoaHuM
cranmapanma (1SO 19111:2003).

Following the ICP Forests Manual
guidelines, visual monitoring was carried out in
the period from June to the end of September
2021. 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 2021 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”,
National Parks “Djerdap”, “Kopaonik”, and
“Tara” and SE ”Vojvodinasume”.

Map 4.1 shows the spatial distribution of
Level I and Level Il sample plots on the territory
of the Republic of Serbia presented in the
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).

Coordinate Reference System (CRS) is used
for the practical application of GIS. With the help
of the coordinate reference system (CRS), every
place on the earth can be specified by a set of
coordinates. It uses the degrees of latitude and
longitude to describe a location on the earth’s
surface. 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 mHa Tepuropuju Penyonuke CpOuje cy
T€OICTCKH CHUMJbEHA U YHEIICHA Y KOOPAWHATHU
cucreM. Ha kaptu 4.1. mpukasaH je pacropen
BUT Tavaka HwBoa | wu Hwusoa Il
MaHunynaTiBHAM TPHUCTYIIOM Y OATOBapjyhem
I'NC mporpamy, ceneknujoM oapeheHe Teme WU
JKEJPEHOT T0/IaTKa, HAa OBAaKBOj AIUTMKAIMjH MOXE
Ia ce Ao0mje jacaH MPHUKA3 CBHUX pPeeBaHTHHX
anaHyMEpUIKHX U IPOCTOPHHX MOJATaKa.

The Level Il sample plot trees on the
territory of the Republic of Serbia are GIS-
recorded and entered into the coordinate system.
Map 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 buonnnnkanujckux rauaka Huso I 1 Huso 2 Ha Tepuropuju Perryomnke CpOuje y 2021.
romuau — ['eorpadeku nudopmanmonu cucrem (I'MC) - ArcMap (Orig.)
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. BUOHH/IUKAILIHJCKE TAYKE
—-HHUBO 1

VY toky 2021. ronvHe Ha CBUM OMOWHIIMKA-
[jCKAM TadkamMa W3BpIIEHA € OIeHa CTama
nedonujanyje W eBUACHTHpame omTehema o
TUTIOBUMA. 3a U3pajy OBOT U3BEIITaja KoputheHn
cy momanmu u3 (opMmymapa-3amMCcHUKAa Koje
uctpaxkuBauu MHcTUTYTa 32 mIyMapcTBO beorpan
u MHcTUTyTa 32 HU3MjCKO IIyMapcBO U JKUBOTHY
cpeauny HoBu Can, y mpucycTBy CTpyYHHX JIMILIA,
IIyMapCKUX HHKCHEpa W TeXHUYapa HaIJICKHUX
3a peoHe U pepupe y kojuma cy BUT mocrassbene,
MOMyHaBajy Ha JUIy MecTa. Y TEPEHCKUM
3aMCHUNMMA  TOpe] OCHOBHHMX  YHEMICHHX
nonmataka o Aedonmjanuju U omrehemrMa yHOCE
ce: JaTymMu oOWiIa3aka M HMEHa NPUCYTHUX U
YKpaTKo HaBOJIe HajBa)KHH]ja 3amakama.

Hpxehu ce mporpama pana, a y ckiamy ca
nponucaHuM HopMmama u3 Manyana y Toky 2021.
rogude Ha BUT HuBo I o0aBibeHa je mpolieHa
CTalba KpyHa U TIPUKYIUBCHH Cy Y30pIH
ACUMWJIALIMOHUX OpraHa 3a XEMHjCKYy aHaju3y.
Haumonanau Qokan HeHTap je ypeaHo JOCTaBHO
pesynTare W W3BeIITaje YNpaBH 3a IIyMe H
rnaBHoM cegumry PCC ICP 3a myme vy
Eberswalde, Hemauka (Anekc 3).

TepeHcku paj Ha MPOLEHU CTamkba KpyHa Ha
buonnnukanujckum Taukama Husoa [ y 2021
rogunu 3amouer je 14.06.2021. rommue y LI
L omja“ — Mpamuna Ha BUT 56 — Jlazan u 1T
beorpax wa BUT 430 Jlyr (Bpanuh), a 3aBpriex
pamom 09.09.2021. rogure Ha BUT 96 — MyxoBar
koje mpunaza [T, Bpame™.

Ilpen kpaj Bererammone ce3one 2021
roguHe 00aBJbeHA je KOHTpoia oipeheHor Opoja
OMOMHUKAIMjCKUX Tayaka W CIPOBEACHO je
NPUKYIUbakE y30paKa aCUMUIIAIMOHUX OpraHa 3a
xemujcke aHanmse y nepuony oxn 18.10.2021. mo
10.11.2021, ca 12 GuOMHAMKAIIMjCKUX Tadyaka, a y
CKJIay ca MPOIUCAHUM HOpMaMa MpeMa MaHyaly
ICP 3a mryme.

4.1. SAMPLE PLOTS
—LEVEL

In 2021, 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 and 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 PCC ICP for Forests with its
headquarters in Eberswalde, Germany (Annex 3).

The fieldwork on crown condition
assessment started on 14 June 2021 in the FE
Golija-lvanjica, SP 56 — Lazac, and FE Belgrade on
SP 430 Lug (Vrani¢) and ended on 9 September
2021 on SP 96 Muhovac that belongs to the FE
Vranje.

Towards the end of the growing season 2021,
foliar samples were collected for chemical analysis.
The collection was performed on 12 sample plots in
the period from 18 October to 10 November, 20121
following the standards of the ICP Forests Manual.



Cauxa 4.1. U3rnen BUT Huso | Ha Tepeny

— the state in the field

Figure 4.1. Level | SP

4.3. ObenexaBame 1 U3/1Bajambe HOBOT cTabna Ha Husoy 1

Figure 4.2.-4.3. Marking and selecting a new tree at Level |

Cnuka 4.2

10
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CJIHK 4.4-.7. IIpukynspame nogaraka Ha BUT Huso |

Figures 4.4-4.7. Data collection on Level | SP

‘./’ /;," >

Canka 4.8-4.9. Obwnasax BUT Husoa I ca quapI/Ia pHpo;[e u HICKI;IM — JIOBHIM HceKTopOM

Figures 4.8-4.9. Visit to Level | SPs with nature conservationists and forest-hunting inspector

4.1.1. OIMIITE KAPAKTEPUCTHUKE N
NPEIJIEA CTAIbA BUT HUBOA | Y
2021. rOAMHHA

Panuje kopuuthemwe 3empumima

AHanu3oM ommTux Kapakrepuctuka BUT
HuBoa | koHcTaroBaHo je Ja je paHHje
kopuiiheme 3eMJbHINTa (HA KOME Ce Hajla3e OB
tauke) Ha 91,3% Tagaka myma, Ha 4,72%
nanmbay, Ha 2,36% Mosr0mpruBpeIHO 3EMIBHUIITE,

4.1.1. GENERAL CHARACTERISTICS AND
CONDITION OVERVIEW OF LEVEL I
SAMPLE PLOTS IN 2021

Previous land use

According to the study of general
characteristics of Level | sample plots, the land
used for sample plots previously comprised forests
in 91.3% of the plots, grassland 4.72%, farmland
2.36%, while it was something else or unknown in

a Ha 0,79% BUT Huroa | Heno3naro u ocrajio 0.79% of all sample plots (Graph 4.1).
(rpadukon 4.1).
PaHPI]e KOpI/IIIIhe}Be 3€MJbUIIITA
Previous land use
100
90
80
70
60
50
40
30
20
10
0 =2:36= ——— 0,79 0,79
[Tossonpuspenno MMammax [Iyma Ocrano Henosnaro
3eMJBHIITE Grassland Primary forest Other Unknown
Farmland,
cropland

I'padmkon 4.1. Panuje kopuiheme 3eMIbUIITA
Graph 4.1. Previous land use
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Ilopexno cadawmux cacmojuna

Hajzactymbenunje cy BUT koje mpunanajy
BHUCOKHMM CacTOjUHamMa Ipema mnopekmy, 55,91%
ceux BUT Hupoa |. ¥V uzganaukum cacrojuHaMa
nanasu ce 33,86% BUT Husoa |, foxk je 3a 9,45%
Tagyaka KOHCTATOBaHO € Ja TMpHUIagajy
W3JaHAYKUM IIIymMama ca CTabiuMa CeMEHOT
nopeksia. Hemo3Haro mopekio cacTojuHa KOHCTa-
ToBaHO je Ha 0,79% Ttavaka (rpadukoH 4.2).

Stand origin

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
unknown in 0.79% of plots (Graph 4.2).

[opexio cagammux cacTojuHa
Origin of current stand

Bucoxka myma
High forest

I/I3JI&1H21‘IK& uryma
Coppice

W3nanavka myma ca
crabirMa ceMeHor
TIOpeKia
Coppice with
standards

6,79
Henosnato
Unknown

I'paduxon 4.2. [Topekio caganimux cacTojuHa
Graph 4.2. Origin of the current stands

Mewosumocm cacmojuna

Uucte cacTojuHEe KOHCTATOBaHE Cy Ha
30,71% csux BUT Hwmsoa |. Ha 26,77% on
VKyIHOI'  Opoja  Tayaka Cy  CTaOJIMMHYHO
MEIIoBHUTE cacTojuHe, Ha 21,26% TpymuMHYHO
MemoBuTe, a Ha 19,69% wmemoBuTe cacrojuHe
(rpaduxon 4.3).

Tree species mixture

Monoculture stands are found in 30.71% of
all Level | 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).

MentoBUTOCT cacTOjuHA
Tree species mixture

25
20
15
10
5
0

1157
Yucra cacrojune  MemoBura MemoBura MeroBura Heperynapna
Monoculture cacTojuHa cacTojuHa cacTtojuna Irregular
CTaGIMMHUIHO rpynuviaso  Mixed stand
Single tree Group

mixture

mixture

I'padukon 4.3. MemoBuTOCT cacTojuHa
Graph 4.3. Stand mixture
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3acmynwenocm znasuux epcma opeeha y
cacmojunama

Bykea kao rTimaBHa BpcTa aApBeha je
Haj3acTyIUbeHHja U Hanaszu ce Ha 31,50% Tauaxka.
Ha 22,05% BUT Husoa | rmaBHa BpcTa je nep, Ha
11,02% ClaayH, Ha 7,87% KUTHAK.
Haj3actymipennja geTmHapcka BpCTa je cMpUa,
Koja ce Kao TakBa Haja3u Ha 7,87% Tauaka.
MOJHCKU jaceH je riiaBHa BpcTa ApBeTa Ha 3,94%, a
Ooenmu O6op u jema Ha mo 3,15% ykymHor Opoja
tavaka. Ocraie BpcTe 3aCTyILUbEHE CY Ha 10 Mame
on 3% Ttavaka (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 ApBeTa
Main tree species

> s
F & ¢

I'paduxon 4.4. 3acTy/beHOCT IIaBHUX BpcTa apeeha y cactojuHama
Graph 4.4. The share of main tree species in stands

Cmapocm cacmojuna

IIpema KaTeropujama CTapoCTH
npukazaHuMm Ha rpaduxony 4.5, na 74,80%
Tayaka cTapocT cactojuHa je u3amehy 25 m 100
roguHa. Cacrojune crape 100-300 roauna cy Ha
16,54% Tauyaka. Ha 6,30% cy cacrojune crapuje
on 300 rommHa, a Ha 2,36% Tadaka cacTojuHE
miahe oz 25 roauna (rpadukos 4.5).

Stand history

According to the age categories shown in in
Graph 4.5, 74.80% of sample plots have stands
aged between 25 and 100. 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.
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Crapocr cactojuHa
Stand history

80 74,80
70
60
50
40
30
20 16,54
10 6,30
. . . 22
Bumie o 300 roz. 100-300 rozx. 25-100 roz. 10 25 rox.
more than 300 years 100-300 years 25-100 years in the past 25 years

I'pajuxon 4.5. CrapocT cactojuna
Graph 4.5. Stand history

Cnpamosnocm cacmojuna Stand layers

Hajpumie uma BUT Huso-a | Ha kojuma cy The greatest number of Level | sample plots
cacrojuHe aABocnpathe, 47,24% on ykymHor 6poja  have two-layered stands, 47.24% of the total
OBHX Tayaka. JeIHOCHpaTHE CaCTOjHHE Hayase ce number of sample plots. Single-layered stands are
Ha 31,50%, a BumecnparHe Ha 21,26% Tadaka found in 31.50%, and multilayered stands in
(rpaduxoH 4.6). 21.26% of all sample plots.

CIIpaToBHOCT cacTOjIHA
Tree layers

Jemuocnpata Cne Layer Jeocopama Two layers  Bumiecoparea Multilayered

I'paduxon 4.6. CipaTOBHOCT CacTOjuHA
Graph 4.6. Stand layers

4.1.2. IPEIJIE]] CTAIbA 110 TAYKAMA — 4.1.2. REVIEW OF CONDITIONS ON

HUBO | SAMPLE PLOTS - LEVEL I

VY HacTaBKy je MpHKa3aH Nperiie] cTama Mo The review of the conditions on Level |
Tauykama HuBoa I. sample plots is presented in the following text.
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buounaukanujcka tauka 2 — bapajeso
Sample plot 2 - Barajevo

Belgrade

@BUT2  rowees

Cauka 4.10. TTosunuja BUT 2 na xaptu P. Cpbuje
Figure 4.10. Position of SP 2 on the R. of Serbia map

Ha BUT 2 mnaj3acTymspeHHja BpcTa je
cnanyH, ca 19 crabana, 3atum mep ca 5 cradaa.

Kon jemnor crabma mepa m nBa crabna
clagyHa KoHcTaToBaHa je aedonujanmja 10%, Ha
1o jeHoM cTabuy cianayHa je 15% u 99%.

Jedoaujauuja (%) Defoliation

100 [
90 [

80 [

70

60
50

40

30

20

p N —

I'padmkon 4.7. [leponujanuja mo Bpcrama apseha
Graph 4.7. Defoliation by tree species

I1I. razgurcTBO/FOrest Estate Beorpazn/Belgrade
Ton. mocrasspamal/lInstallation year 2003
Ksanparua mpexal/Grid 16 x 16 km

41-60 romunalyears
Gleyic Luvisols

293 m

NW
Corncreenuka/Private

Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude
Excrozunmja/Aspect
Braacaumteo/Ownership

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

The most common species on SP 2 is
Hungarian oak with 19 trees. It is followed by
Turkey oak with five trees.

One Turkey oak tree and two Hungarian oak
trees had defoliation of 10%. One Hungarian oak
tree was recorded per defoliation clas of 15% and
99%.

m Quercus cerris
Quercus frainetto

I'padmkon 4.8. 3actyrsbeHoct Bpcra apeeha Ha BUT 2
Graph 4.8. Share of tree species, SP 2
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Buonnaukanujcka tauka 3 — baueBuu

Sample plot 3 — Bacevci

Belgrade

[I. razguactBo/Forest Estate
Ton. mocrasspama/lnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTa/Soil type

Hammopcka sucunal/Altitude
Excrozunmja/Aspect
Baacaumteo/Ownership

Bopama /Boranja
2003

16 x 16 km

61-80 roguualyears
Chromic Cambisols
418 m

NE

HpsxaBHo/State

\StRg,,

\“Sb

Mitravice

Ciuka 4.12. TTosurmja BUT 3 Ha xaptu P. Cp6uje
Figure 4.12. Position of SP 3 on the R. of Serbia map

Cacras Bpcta apseha Ha BUT 3 je Takas, na
je Haj3acTymubeHHju Tpad ca 10 crabama, 3aTum
npHu Tpad ca cemam crtabajna, OykBa ca IIECT U
octaju Juihapy ca jeJHUM CTa0JIoM.

Hedomujanja  y 2021, rogunun
KOHCTaTOBaHa HU Ha jeTHOM CTalJIy.

HUje

Tedoanjanuja (%) Defoliation

I'paduxon 4.9. [ledhonujanuja no Bpcrama apeeha
Graph 4.9. Defoliation by tree species

*Ipema nodayuma @nope Cpouje Il (Cmesanosuh leo.l, 2012),
mesujcka oykea (Fagus moesiaca K. Maly/ Czecz.) y nosuje epeme y
Cpouju uma cmamyc nodspcme esponcke oykee (Fagus sylvatica L.)
— Fagus sylvatica subsp. moesiaca.
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Cauka 4.13. Mzrnen BUT 3
Figure 4.13. General view of SP 3

Regarding the composition of tree species on
SP 3, the most common species is common
hornbeam with 10 trees, followed by hop hornbeam
with seven trees, common beech with six, and other
broadleaved species with one tree.

Defoliation was not recorded in 2021.

m Carpinus betulus
m Fagus sylvatica
Other broadleaves

Ostrya carpinifolia

I'paduxon 4.10. 3actymbenoct Bpcra apseha na BUT 3*
Graph 4.10. Share of tree species, SP 3*

*According to the data of Flora Srbije II (Stevanovi¢ led./, 2012),
Moesian common beech (Fagus moesiaca /K. Maly/ Czecz.) has
recently got the status of a subspecies of European common beech
(Fagus sylvatica L.) — Fagus sylvatica subsp. moesiaca.



Bbrnonnaukanujcka tauka 4 — llltaBuna
Sample plot 4 — Stavica

Beldrade

opte

' @BUT4

an,ll”‘

Marovica

Cauka 4.14. [To3unmja BUT 4 na kaptu P. Cpouje
Figure 4.14. Position of SP 4 on the R. of Serbia map

Ha oBoj Tauku Hanasu ce 14 crabana Oykse
1 cenaM ctabana ciaayHa.

[Tojara nedonujanuje KOHCTaTOBaHA j& KO
jemnHor crabnma Oykee (10%)  mpuinkom
ocMarpama y 2021. roguHH.

Jedoanjauuja (%) Defoliation
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I'paduxon 4.11. leponujanumja mo Bpcrama apseha
Graph 4.11. Defoliation by tree species

I1I. razgurcTBO/FOrest Estate Bopama /Boranja
Tox. mocTaesbamallnstallation year 2003
KBanparua mpexa/Grid 16 x 16 km

Crapocrt cacrojune/Stand age 61-80 roguualyears
Dystric Cambisols
401 m

w

Concrsenukal/Private

Tum 3emsbuinTal/Soil type
Hanmopcka sucunalAltitude
Excriozunmja/Aspect

Biacaumreo/Ownership

Cuauka 4.15. Usrnen BUT 4
Figure 4.15. General view of SP 4

There are 14 common beech trees and seven
Hungarian oak trees on this plot.

The onset of defoliation was found in one
common beech tree (10%) during the
observations in 2021.

= Fagus sylvatica
Quercus frainetto

I'padpmxon 4.12. 3actymbenoct Bpera apseha va BUT 4
Graph 4.12. Share of tree species, SP 4
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Buounnukanmjcka Tauka 5 — Kpynam
Sample plot 5 — Krupanj

v, \ I1I. razmguHcTBO/FOrest Estate Bopama /Boranja
e \“M\ Tox. moctassbamallnstallation year 2003
3 o | Ksanparna mpesxal/Grid 16 x 16 km
A 4
o '~>,\ Crapocrt cacrojune/Stand age 41-60 romunalyears
o ge LT A Tun semsbuinta/Soil type Calcaric Cambisols
)5 }\’/ Hanmopcka Bucuna/Altitude 575 m
- W’ Beliade C “ Excriozunmja/Aspect NE
/ oy Smederer o\ n
y oz L““\\ P £t Bnacuumrrso/Ownership JpxaBHo/State
N
) AN
X o5uTs )
% =4
\M v”
(\»k.&/’ Kraguj . siar ] .
; \: Krolevo \vk

Cimmka 4.16. [No3unmja BUT 5 nHa kaptu P. Cpouje
Figure 4.16. Position of SP 5 on the R. of Serbia map

Cuauka 4.17. Uzrnenq BUT 5
Figure 4.17. General view of SP 5

Csa 24 crabna xoja npumanajy BUT 5 cy All 24 trees belonging to SP 5 are Scots pine

crabmna Gemnor Gopa.
Kox crabana wa oBoj BUT mojaBa
nedonujarnuje Huje 3adenexena y 2021, ronuuu.

Hedomujaunja (%) Defoliation
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I'padpmkon 4.13. Jleponujanuja no Bpcrama apeeha
Graph 4.13. Defoliation by tree species
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trees.

Defoliation was not recorded in the trees

growing on this SP in 2021.

u Pinus sylvestris

I'papmkon 4.14. 3acrymsenoct Bpera apseha va BUT 5
Graph 4.14. Share of tree species, SP 5



Buounnukanmjcka tTauka 6 — BasbeBcka Kamenuna

Sample plot 6 — Valjevska Kamenica

-

yyyyyyyyyy

Belgrade o

7 Nowi Razar "+« ¢

Mitrovice

Cauka 4.18. TTosunuja BUT 6 na xaptu P. Cpouje
Figure 4.18. Position of SP 6 on the R. of Serbia map

Ha BUT 6 nanasu ce 16 crabama — ocam
crabana rpaba, Ba Tjora, jeJHO CTa0JO JHMBJBE
TpelIke, ABa 1epa, Ba OarpemMa M jeqHo cTadio
KPYITHOJIMCHE JIUTIE.

Hu na jemHom crabiy Huje mnpumeheHa
nojasa aedonujanuje y Toky 2021. ronune.

Jedomujammja (%) Defoliation
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I'padpmkon 4.15. Jleponujanuja no Bpcrama apeeha
Graph 4.15. Defoliation by tree species

I1I. razgurcTBO/FOrest Estate Bopama /Boranja

Ton. mocrasspamal/lInstallation year 2003

Ksanparua mpexal/Grid 16 x 16 km

Crapocr cactojune/Stand age 101-120 roxunalyears
Tum 3emipninTal/Soil type Albic Luvisols
Hammopcka sucunal/Altitude 349 m
Excrozunmja/Aspect NW

Concrsenukal/Private

Braacaumteo/Ownership

Cauka 4.19. Usrien 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 linden tree.

Defoliation was not observed in any of the
trees in 2021.

= Carpinus betulus

= Crataegus
monogyna

= Prunus avium
Quercus cerris
Robinia

pseudoacacia
Tilia platyphyllos

I'paduxon 4.16. 3actymbeHoct Bpcra apseha Ha BUT 6
Graph 4.16. Share of tree species, SP 6
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Buounaukanmjcka tauka 7 — BasbeBO
Sample plot 7 — Valjevo

Belgrade

) }}MT 7

Cummka 4.20. [To3unmja BUT 7 Ha kaptu P. Cpouje
Figure 4.20. Position of SP 7 on the R. of Serbia map

Ha BUT 7 pomunupa cimagyn ca 21

TpH cradia.
Hu na jemHoMm crabnmy HHje mpHCyTHa
nedoinujaiyja.

Jedoanjauuja (%) Defoliation

I'paduxon 4.17. Jleponujanmja mo Bpcrama apseha
Graph 4.17. Defoliation by tree species

20

1. ra3guacTso/Forest Estate
Tox. mocTaesbamallnstallation year

Ksanparna mpesxal/Grid

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

Bopama /Boranja
2003

16 x 16 km

61-80 roguualyears
Dystric Planosols
268 m

S
Comncrsenuka/Private

Cuauka 4.21. Usrnen BUT 7
Figure 4.21. General view of SP 7

SP 7 is dominated by Hungarian oak with 21
cTabiiom, y OJHOCY Ha Iiep, KOjH je 3acTyrybeH ca trees compared to Turkey oak represented by

three trees.

Defoliation was not observed in any of the

trees.

m Quercus cerris
Quercus frainetto

I'paduxon 4.18. 3actymsenoct Bpcra npseha Ha BUT 7
Graph 4.18. Share of tree species, SP 7



Bbuounaukanmjcka tauka 8 — Yo
Sample plot 8 — Ub

Belgrade

@BWT 8 oprde

Mitiovice

Cauka 4.22. TTosunuja BUT 8 na xaptu P. Cpouje
Figure 4.22. Position of SP 8 on the R. of Serbia map

BUT 8 npunana 19 crabana cnagyHa u ner
crabaia uepa.

Y Toky 2021. TonmuHe HHUje KOHCTAaTOBaHA
nedonyjanyja Ha 1epy, a jeAHo cTabjo clajayHa
umao je nedonujanujy 99%.

Jedonujanuja (%) Defoliation
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I'paduxon 4.19. leponujarnumja mo Bpcrama apseha
Graph 4.19. Defoliation by tree species

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude
Excrozunmja/Aspect

Braacaumteo/Ownership

Bopama /Boranja
2003

16 x 16 km

61-80 romunalyears
Dystric Planosols
148 m

W
Concreenuka/Private

Cauka 4.23. Usrnen BUT 8
Figure 4.23. General view of SP 8

SP 8 has got 19 Hungarian oak trees and five

Turkey oak trees.

In 2021, no defoliation was found in Turkey
oak, while one Hungarian oak tree had defoliation

amounting to 99%.

m Quercus cerris
Quercus frainetto

I'padpmxon 4.20. 3actymbenoct Bpera apseha va BUT 8
Graph 4.20. Share of tree species, SP 8
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Bbuounaukanmjcka tauka 9 — 3ajaua HUcrox
Sample plot 9 — Zajaca Istok

Belgrade

@BUT 9

SERg,,

Canka 4.24. Tlosunuja BUT 9 Ha xkaptu P. Cpbuje
Figure 4.24. Position of SP 9 on the R. of Serbia map

Ha BUT 9 nanazmu ce 20 crabana OykBe u
YeTHpH CTabsa Miieya.

Kon jemHor crabnma OykBe nedosujaruja
nzHocu 10%. Kox crabana mieda Ha OBOj Ta4yKu
HeMma nedonujanuje y 2021. roquHm.

Jedoanjauuja (%) Defoliation
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I'padmkon 4.21. Jledonujauuja no Bpcrama apeeha
Graph 4.21. Defoliation by tree species
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1. ra3guacTso/Forest Estate
Tox. mocTaesbamallnstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

Bopama /Boranja
2003

16 x 16 km

101-120 romunalyears
Rendzic Leptosols
560 m

SW

HpsxaBHo/State

Cauka 4.25. Mzrnen BUT 9
Figure 4.25. General view of SP 9

There are 20 common beech trees and four

Norway maple trees on SP 9.

One common beech tree had a defoliation
rate of 10%. There was no defoliation in Norway

maple trees on this plot in 2021.

= Acer platanoides

Fagus sylvatica

I'padmkon 4.22. 3actymsseHocT Bpeta Apeeha Ha BUT 9
Graph 4.22. Share of tree species, SP 9



Buounnukanmjcka tTauka 10 — MuauuuHuna

Sample plot 10 — Mili¢inica

Belgrade

@BUT 10 oo

SERg,

Cauka 4.26. [To3unmja BUT 10 va xaptu P. CpOuje
Figure 4.26. Position of SP 10 on the R. of Serbia map

Hajzactympennja crabma va BUT 10 cy
crabna nepa (13 crabana) u cnagyna (9 crabana).
Taukn mpunaza jom jeaHO CTabIO JTUBJBE
TpelIme U jeJJHO cTabio rpada.

Hu ©Ha jegHOoM crabmy HHUje MpHCYTHA
nedonujanyja.

Jedoaujanuja (%) Defoliation
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I'padukon 4.23. [ledonujanuja mo Bpcrama apseha
Graph 4.23. Defoliation by tree species

I1I. razgurcTBO/FOrest Estate Bopama /Boranja
Ton. mocrasspamal/lInstallation year 2003

Ksanparua mpexal/Grid 16 x 16 km

Crapocrt cacrojune/Stand age 81-100 roxunalyears
Tum 3emipninTal/Soil type Albic Luvisols
Hammopcka sucunal/Altitude 255 m
Excrozunmja/Aspect W

Concrsenukal/Private

Braacaumteo/Ownership

Cauka 4.27. Uzrnen 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.

B Carpinus betulus

= Prunus avium
Quercus cerris

Quercus frainetto

I'padmkon 4.24. 3actynssenoct Bpeta apseha na BUT 10
Graph 4.24. Share of tree species, SP 10
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Buonnmnkanujcka tauka 11 — Jlunanuku Hlop

Sample plot 11 — Lipni¢ki Sor

Belgrade

\SERe,, [~

Mitravice

Cauka 4.28. [To3unmja BUT 11 va xaptu P. CpOuje
Figure 4.28. Position of SP 11 on the R. of Serbia map

Ha BUT 11 nanasu ce 18 crabana mosbckor
jacena u 6 crabana jose.

Onx cBux crabayma, Kom Mo jaBa crabia
MOJBCKOI jaceHa W joBe nedonujanuja je 5%.
Ocrana crabna cy 0e3 nedonujanyje.

Jedoaujanuja (%) Defoliation
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I'padpmxon 4.25. Jleponujanuja no Bpcrama apeeha
Graph 4.25. Defoliation by tree species
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I1I. ra3gurcTBO/FOrest Estate Bopama /Boranja
Ton. mocrasspamal/lnstallation year 2003
Ksanparua mpexal/Grid 16 x 16 km

41-60 romunalyears
Eutric Planosols

Crapocrt cacrojune/Stand age

Tum 3emipninTa/Soil type

Hammopcka sucunal/Altitude 113 m
Excrozunmja/Aspect Pasro/Flat
Baacaumteo/Ownership

lp>xaBro/State

3 RS

Cauka 4.29. Vzrnen BUT 11
Figure 4.29. General view of SP 11

There are 18 narrow-leaved ash and six alder
trees on SP 11.

Of all the trees, two narrow-leaved ash and
two alder trees had a defoliation rate of 5%. Other
trees had no signs of defoliation.

u Alnus glutinosa

Fraxinus
angustifolia

I'paduxon 4.26. 3actymbenoct Bpcra apseha va BUT 11
Graph 4.26. Share of tree species, SP 11




Brnonngukanujcka tauka 12 — bamann
Sample plot 12 — Banjani

Backa
Palanka

Belgrade
Sobac

@BUT 12

SE m,,, 4

Mitiovice

Cauka 4.30. [To3unmja BUT 12 na xaptu P. CpOuje
Figure 4.30. Position of SP 12 on the R. of Serbia map

BUT 12 mnpumama ocam crabama rpaba,
miect crabanma Oarpema, Tpu cralna KieHa H
jemHo cTabJio 1epa.

Crenen paedonujanuje Koa MO  jeaHOT
crabna Garpema je 99%, 70%, 55%, 35%, 25% un
10%. Kox crabna niepa aedonujanuja je 10%,
KOJ jemHor crabma rpaba 15% wu kom jemHor
crabna xieHa 10%.
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I'paduxon 4.27. [leponujarnumja mo Bpcrama apseha
Graph 4.27. Defoliation by tree species

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude
Excrozunmja/Aspect
Braacaumteo/Ownership

Bopama /Boranja
2003

16 x 16 km

61-80 romgunalyears
Albic Luvisols

141 m

N
Concreenuka/Private

Cauka 4.31. Mzrex BUT 12
Figure 4.31. General view of SP 12

SP 12 has got eight hornbeam trees, six
black locust trees, three field maple trees, and one
Turkey oak tree.

Defoliation of 99%, 70%, 55%, 35%, 25%
and 10% were found in one black locust tree per
class, while the Turkey oak tree had a defoliation
rate of 10%, one hornbeam tree 15%, and one
field maple tree 10%.

= Acer campestre
m Carpinus betulus
Quercus cerris

Robinia
pseudoacacia

I'paduxon 4.28. 3actymbeHoct Bpcra apseha Ha BUT 12
Graph 4.28. Share of tree species, SP 12



Buounukanujcka tTauka 13 — [loBien
Sample plot 13 — Povlen

Belgrade

Smederero

£

Ciuka 4.32. Tlosunmja BUT 13 Ha kaptu P. Cpbuje
Figure 4.32. Position of SP 13 on the R. of Serbia map

Csa 24 crabna Ha BUT 13 cy Oyxkosa.

1. ra3guacTso/Forest Estate
Tox. mocTaesbamallnstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

Bopama /Boranja
2003

16 x 16 km

81-100 roxunalyears
Eutric Cambisols
1035 m

E
Corncreenuka/Private

Cauka 4.33. Uzrnex BUT 13
Figure 4.33. General view of SP 13

All 24 trees on SP 13 are common beech

VY toky 2021. ronuHe Huje peructpoBaHa trees.

nedonvjalyja HA Ha jeTHOM OJ1 OBHX cTabaa.

Jedonujanuja (%) Defoliation
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I'paduxon 4.29. [leponujanmja mo Bpcrama apaeha
Graph 4.29. Defoliation by tree species
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During 2021, defoliation was not registered

in any of these trees.

= Fagus sylvatica

I'paduxon 4.30. 3actyrsenoct Bpcra apseha Ha BUT 13
Graph 4.30. Share of tree species, SP 13



Buounaukanmjcka tauka 14 — Llep — ceBep
Sample plot 14 — Cer — North

Backa
Palanka

Belgrade

| @BUT 14
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Mitiovice

Cauka 4.34. [To3unmja BUT 14 na xaptu P. CpOuje
Figure 4.34. Position of SP 14 on the R. of Serbia map

Hajzactympennja Bpcta Ha BUT 14 je knen
(7 crabaina), 3aTuM octanu juinhapu (6 crabaina),
rpad (5 crabma), mosbcku Opect (5 crabama) u
Oarpem (jeaHO cTAOIIO).

Kon crabana rpaba Hema nedoiujaiuje, mo
jemHo  crabmo  ocranux  Jwmmhapa  uma
nedomujarjy 5%, 10% wu 20%. [IBa crabama
kieHa uMajy nedonujanujy mo 5%. Jlpa crabmna
noJbCKor Opecta mMmajy nedonujaiujy 20%, a
jenno  10%. Ha crabmy Oarpema Huje
KOHCTaTOBaHa oBa 1nojasa y 2021. roqusu.
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I'padpuxon 4.31. leponujarnumja mo Bpcrama apseha
Graph 4.31. Defoliation by tree species

I1I. razgurcTBO/FOrest Estate Bopama /Boranja
Ton. mocrasspamal/lInstallation year 2003

Ksanparua mpexal/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 41-60 romunalyears
Tum 3emipninTal/Soil type Mull

Hammopcka sucunal/Altitude 70 m
Excrozunmja/Aspect Pasuo/Flat

Concrsenukal/Private

Braacaumteo/Ownership

Cauka 4.35. Uzrnen BUT 14
Figure 4.35. General view of SP 14

The most common species on SP 14 is field
maple (7 trees), followed by other broadleaved
species (6 trees), common hornbeam (5 trees),
field elm (5 trees) and black locust (one tree).

There was no defoliation in hornbeam trees,
while one tree of other broadleaved trees had
defoliation of 5%, 10% and 20%, respectively.
Two field maple trees had defoliation of 5%. Two
field elm trees had defoliation of 20% and one of
10%. Defoliation was not found in the black
locust tree in 2021.

B Carpinus betulus

m Other broadleaves
Ulmus minor
Acer campestre

Robinia
pseudoacacia

I'pa¢uxon 4.32. 3actyrbeHoct Bpcra apseha Ha BUT 14
Graph 4.32. Share of tree species, SP 14
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Buonnaukanmjcka tauka 15 — Crpyranuk
Sample plot 15 — Struganik

Belgrade

! _and 7
Sex bry
=2 | )

Valjevo
@BUT 15

Cacak Cupria.

Cumnka 4.36. [To3unuja BUT 15 Ha kaptu P. CpOuje
Figure 4.36. Position of SP 15 on the R. of Serbia map

Hajzactymbenuja crabna nva BUT 15 cy
crabsa Oesor jaceHa, kojux uma 17. Ha Tauku je
jomr mer crabama Iiepa W IO jEIHO CTadJIo
ClayHa U KUTHaKa.

Kox tpu  crabma  Oemor  jaceHa
nedonujarmja je 10%, ko mo jeaHor crabia je
15%, 20% u 40%, a xox nBa crabia 30%. Kox
CBUX ocTanux ctabana Hema nedonujaryje.
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I'padpmkon 4.33. Jleponujanuja no Bpcrama apeeha
Graph 4.33. Defoliation by tree species
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I1I. razaurcTBO/FOrest Estate Bopama /Boranja
Tox. moctassbamallnstallation year 2003
KBanparua mpexa/Grid 16 x 16 km

41-60 romunalyears
Eutric Cambisols
406 m

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude

Excriozunmja/Aspect S
Biacaumreo/Ownership

Comncrsenukal/Private

Cauka 4.37. Usrnen BUT 15
Figure 4.37. General view of SP 15

The most common species on SP 15 is
common ash with 17 trees. There are also five
Turkey oak trees, one Hungarian oak, and one
sessile oak tree on the plot.

Defoliation reached the degree of 10% in
three common ash trees, while it was 15%, 20%
and 40% in one tree per class and 30% in two
trees. Other trees had no signs of defoliation.

m Quercus cerris

m Fraxinus excelsior
Quercus frainetto
Quercus petraea

I'paduxon 4.34. 3actymbenoct Bpcra apseha Ha BUT 15
Graph 4.34. Share of tree species, SP 15



Buounnukanmjcka tauka 16 — IllamnykoBuna

Sample plot 16 — Pampukovica

Backa
Palanka

Belgrade

@FBUT 16 oo
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Cauka 4.38. TTosunuja BUT 16 ua kaptu P. Cp6uje
Figure 4.38. Position of SP 16 on the R. of Serbia map

Ha BUT 16 je 11 crabGama Oykse, 9
CllaJlyHa, JBa JIMBJbE TPEILIHE U MO jeHO CTadIo
Oetor jacena u rpa0a.

Opn 11 crabana OykBe Ha Tayku 16, Kox
jemHor je 3abenexena nedonujanuja ox 10%.

Ha crabnuma cnagyna Hema nedosujaiyje.

Ha jenmunom ctabiy Oesor jaceHa U jeTHOM
cTalny AMBJbE Tpeulme aedonujanuja H3HOCH
5%.

Ha ocramum crabnamma y 2021. roauHu
HHje KOHcTaToBaHa Aedoiujanyja.
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I'paduxon 4.35. leponmjammja mo Bpcrama apseha
Graph 4.35. Defoliation by tree species

I1I. razgurcTBO/FOrest Estate Bopama /Boranja
Ton. mocrasspamal/lInstallation year 2003
Ksanparua mpexal/Grid 16 x 16 km

41-60 romunalyears
Dystric Planosols
233 m

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excrozunmja/Aspect N
Braacaumteo/Ownership

Concrsenukal/Private

Cauka 4.39. Mzrien BUT 16
Figure 4.39. General view of SP 16

SP 16 has got 11 common beech trees, nine
Hungarian oak trees, two wild cherries, one
common ash and one common hornbeam tree.

Of the 11 common beech trees on plot 16,
one had defoliation of 10%.

There was no defoliation on Hungarian oak
trees.

Defoliation was 5% in the common ash tree
and one wild cherry tree.

No defoliation was found in other trees in
2021.

m Carpinus betulus

m Fagus sylvatica
Fraxinus excelsior
Prunus avium

Quercus frainetto

I'paduxon 4.36. 3actyrusenoct Bpcra apseha vHa BUT 16
Graph 4.36. Share of tree species, SP 16
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Buonnaukanujcka tauka 17 — Cpe3ojeBuu
Sample plot 17 — Srezojevci

Backa
Palanka

Belgrade

SRy,

Kragujevac

4

=
3
|

Cumnka 4.40. [o3unuja BUT 17 na kaptu P. CpOuje
Figure 4.40. Position of SP 17 on the R. of Serbia map

Ha BUT 17 3actymmena cy 23 crabna
cJaJlyHa W jeTHO CTadIIo mepa.

Ha crabnmuma Ha oBoj Taukm y 2021.
rOJIMHY HUje KOHCTaTOBaHa Aedosujaiuja.
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I'paduxon 4.37. [leponujarnmja mo Bpcrama apaeha
Graph 4.37. Defoliation by tree species

30

1. ra3guacTso/Forest Estate
Tox. mocTaesbamallnstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

Kparyjesan/Kragujevac
2003

16 x 16 km

61-80 roguualyears
Dystric Cambisols
554 m

N

HpsxaBHo/State

Cauka 4.41. Usrnen BUT 17
Figure 4.41. General view of SP 17

There are 23 Hungarian oak trees and one

Turkey oak tree on SP 17.

No defoliation was recorded on this sample

plot in 2021.

= Quercus cerris

Quercus frainetto

I'paduxon 4.38. 3actyrusenoct Bpcra apseha va BUT 17
Graph 4.38. Share of tree species, SP 17



Buounnukanujcka tTauka 18 — Cnomen napk
Sample plot 18 — Memorial Park Kragujevac
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Cauka 4.42. TTosunuja BUT 18 ua xaptu P. Cp6uje
Figure 4.42. Position of SP 18 on the R. of Serbia map

Cga crabma ma BUT 18 cy crmamyHoBa,
YKYTIHO 24.

Ha crabmuma Ha oBOj Taukum y 2021.
TOJIMHYU HUjE KOHCTaTOBaHa JeQosujaimja.
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I'paduxon 4.39. leponmjanmja mo Bpcrama apseha
Graph 4.39. Defoliation by tree species

KparyjeBan

1. razguactBo/Forest Estate
Tox. mocraspamalInstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tun 3emspumiTa/Soil type

Hammopcka sucunal/Altitude
Excrozunmja/Aspect
Buacuumrso/Ownership

Kparyjepan/Kragujevac
2003

16 x 16 km

101-120 rogunalyears
Eutric Vertisols

256 m

Pasno/Flat
JNpxaBHo/State

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

All trees on SP 18 are Hungarian oak trees.
Defoliation was not recorded in the trees of

this plot in 2021.

= Quercus frainetto

I'paduxon 4.40. 3actyrusenoct Bpcra apseha Ha BUT 18
Graph 4.40. Share of tree species, SP 18
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Bbuonnaukanujcka tauka 19 — Crparapu
Sample plot 19 — Stragari

Belgrade

- Smederero

$ ; @BUT 19
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Ciuka 4.44. Tlosurnmja BUT 19 Ha kaptu P. Cpbuje
Figure 4.44. Position of SP 19 on the R. of Serbia map

Ha BUT 19 nanaze ce 23 crabna uepa u
jenHo crabio crnaayHa.

Ha jemnom crabiy 1epa nedomnujaruja
HUje 3a0enexeHa.
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I'padpmxon 4.41. leponujanuja no Bpcrama apeeha
Graph 4.41. Defoliation by tree species
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1. ra3guacTso/Forest Estate
Tox. mocTaesbamallnstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude

Excriozunmja/Aspect
Biacaumreo/Ownership

Kparyjesan/Kragujevac
2003

16 x 16 km

81-100 roxunalyears
Vertic Luvisols

251 m

NE
Concreenuka/Private

Cauka 4.45. Wzrnex BUT 19
Figure 4.45. General view of SP 19

SP 19 has got 23 Turkey oak trees and one

Hungarian oak tree.

One Turkey oak tree had defoliation of 10%.
usnocu 10%. Kox ocrammx crabama oa mojaBa Defoliation was not observed in other trees.

m Quercus cerris
Quercus frainetto

I'paduxon 4.42. 3actyrbeHoct Bpcra apseha Ha BUT 19
Graph 4.42. Share of tree species, SP 19



Buounnukanujcka tauka 20 — Tomernno Ilosbe

Sample plot 20 —Tometino Polje

Belgrade

SERg,,

@ BT 20

Cauka 4.46. TTosunuja BUT 20 ua kaptu P. Cp6uje
Figure 4.46. Position of SP 20 on the R. of Serbia map

Ha BUT 20 namasu ce 17 crabama mepa,
neT crabaiia ciajyHa v JiBa crada opese.

JenHo crabno cinamyHa uma agedonujanujy
10%. Kop jennor crabna Opese nedonujanuja je
25%. Ha octanum crabnumMa Hema fiedoiujaryje.
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I'paduxon 4.43. Jleponujanmja mo Bpcrama apseha
Graph 4.43. Defoliation by tree species

KparyjeBan/Kragujevac
2003

16 x 16 km

81-100 roxunalyears
Dystric Cambisols
632 m

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude

Excriozumnmja/Aspect E
Braacaumteo/Ownership

Concrsenukal/Private

Cauka 4.47. zrnen 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.

One Hungarian oak tree had a 10%
defoliation degree. Defoliation was 25% in one
birch tree. There was no defoliation in other trees.

= Betula pendula
Quercus cerris
Quercus frainetto

I'paduxon 4.44. 3actyrsenoct Bpcra apseha vHa BUT 20
Graph 4.44. Share of tree species, SP 20
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Bbuounaukanmjcka tauka 21 — Kparyjesan (I'pounuma)

Sample plot 21 —-Kragujevac (Gros$nica)

Belgrade

iR @BHT 21 ™

Ciuka 4.48. Tlosunmja BUT 21 wa kaptu P. Cpbuje
Figure 4.48. Position of SP 21 on the R. of Serbia map

BUT 21 npumaga gmecer crabana wepa,
mect crabana rpaba, mo Tpu crtabna OykBe H
jacHke U 1o jeaHo ctabiio Ope3e W KPYIMHOJIUCHE
JvIIe.

Crenen pedonujauuje KOA MO jeJHOT
crabma OykBe je 65% u 15%. Ha ocramum
crabiuma HeMa jaedonujanyje.
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I'paduxon 4.45. [leponujarnmja mo Bpcrama apaeha
Graph 4.45. Defoliation by tree species
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I1I. razguacTBO/FOrest Estate Kparyjesan/Kragujevac

Tox. moctassbamallnstallation year 2003

KBanparua mpexa/Grid 16 x 16 km

Crapocrt cacrojune/Stand age Pazrozo6Ho/Uneven aged
Tum 3emibuinTal/Soil type Dystric Cambisols
Hanmopcka sucunalAltitude 591 m
Excriozunmja/Aspect N
Biacaumreo/Ownership Comncreenukal/Private

Cauka 4.49. Wzrnex BUT 21
Figure 4.49. General view of SP 21

There are ten Turkey oak trees, six common
hornbeam trees, three common beech trees, and
three aspen trees on SP 21. The plot has also got
one silver birch and one large-leaved linden tree.

Defoliation was 15% in one common beech
tree and 65% in another one. Other trees had no
signs of defoliation.

= Betula pendula

= Carpinus betulus

m Fagus sylvatica
Populus tremula
Quercus cerris
Tilia platyphyllos

I'paduxon 4.46. 3actymubenoct Bpcra apseha va BUT 21
Graph 4.46. Share of tree species, SP 21



Buonnaukanujcka tauka 23 — Typuja
Sample plot 23 —Turija

Backa
Palanka

Belgrade
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Cauka 4.50. ITosunuja BUT 23 Ha kaptu P. Cp6uje
Figure 4.50. Position of SP 23 on the R. of Serbia map

Ha BUT 23 HajOpojHMja cy crabna rpada,
15. Crabana uepa uMa 4eTUpPH, LPHOT jaceHa TPH
W KJICHA JIBa.

Kon jemnor crabina rpaba nedosujaruja
uzHocu 5%, a xox aBa 10%. Kox jemHor crabma
knena gedonujanmja je 30%. Bprno Benwmka
nedonyjanja KOHCTaTOBaHA j& KOJX JiBa craldiia
IpHOT jaceHa, yak 70%, ogaocHO 90%, MOK jemHO
crabmo mpHor jaceHa uma nedonumjarujy 30%.
JlBa crabna niepa umajy aedonujanujy 20%.
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I'paduxon 4.47. [leponujanumja mo Bpcrama apseha
Graph 4.47. Defoliation by tree species

I1I. razgurcTBO/FOrest Estate C. Kyuaj/N. Kuéaj
Ton. mocrasspamal/lInstallation year 2003

Ksanparua mpexal/Grid 16 x 16 km

Crapocrt cacrojune/Stand age 61-80 romunalyears
Tum 3emipninTal/Soil type Chromic Cambisols
Hammopcka sucunal/Altitude 339 m
Excrozunmja/Aspect W
Braacaumteo/Ownership Concreenukal/Private

Cauka 4.51. Wzren 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.

One hornbeam tree had defoliation of 5%,
and two of 10%. In one field maple tree,
defoliation was 30%. Very high defoliation was
found in two flowering ash trees, as much as 70%
and 90%, and one flowering ash tree was 30%
defoliated. Two Turkey oak trees had 20% of
their crowns defoliated.

m Acer campestre
m Carpinus betulus
Fraxinus ornus
Quercus cerris

I'paduxon 4.48. 3actymbenoct Bpcra apseha Ha BUT 23
Graph 4.48. Share of tree species, SP 23
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Buounaukanmjcka tauka 24 — OpemkoBuna
Sample plot 24 — Oreskovica

Beldrade

L sk m,,l

Cauka 4.52. Tlosunuja BUT 24 ua xaptu P. CpOuje
Figure 4.52. Position of SP 24 on the R. of Serbia map

buomnnukammjcka Tauka (BUT) 24 —
OpewmkoBuna noctasibeHa je 2003. rogune y
KBaJ[paTHOj Mpexu 16 x 16 km y mpuBaTHOj UIyMmH.
Osa BUT je noceuena 2020. roauHe Kaja je Ha HbOj
rinaBHa BpcTa apeeha Guima Robinia pseudoacacia.
IMpema wmeromonoruju (Manual 2017) BUT ce
3aapkaBa Ha mocrojeho] Jokamuju CBe  JIOK
HOBOW3HHUKIIA TIOjeJIMHAYHa cTabya He Oyny nMaina
MHHUMYM 60 CM BHCHHE, HAKOH Yera ce HacTaBJba
npaheme 1Mo ycTajbeHOj METOJ0IOTHjH.
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1. razguactBo/Forest Estate
Tox.mocrasipamalInstallation year

Ksanpatna mpexa/Grid

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude
Excnozumnmja/Aspect
Braacautmteo/Ownership

C. Kyuaj/N. Kucaj
2003

16 x 16 km

<20 roauHalyears
Eutric Cambisols
189 m

SE
Concrsenuka/Private

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. At the
time, the main tree species was Robinia
pseudoacacia. According to the prescribed
methodology (Manual 2017), a SP is retained on its
existing location until newly-emerged individual
trees are at least 60 cm in height when the
monitoring is continued according to the
established methodology.



Buonnaukanujcka tauka 26 — PanoBan (IlerpoBan Ha MJiaBu)
Sample plot 26 — Ranovac (Petrovac na Mlavi)

I1I. razgurcTBO/FOrest Estate C. Kyuaj/N. Kuéaj
Ton. mocrasspamal/lInstallation year 2003

e Ksanparua mpexal/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 81-100 roxunalyears
Tun semsbumra/Soil type Dystric Cambisols
- s Hammopcka sucunal/Altitude 216 m
Belfrade Excriozumnmja/Aspect S
o : Bunacuumreo/Ownership Concreenuka/Private
@BUT 26 s
Cauka 4.54. TTosunuja BUT 26 ua kaptu P. Cp6uje Cauka 4.55. Uzren 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 cnaayHa. All trees on SP 26 are Hungarian oak trees.
Ha 10 crabama Hema nedosnjanuje, Ha Defoliation was not registered in 10 trees.
nrect crabana oHa u3HocH 5%, Ha mer crabana je  Six trees had 5%, five trees 10%, and three trees
10%, a Ha Tpu crabma 15%. 15% defoliation.
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I'paduxon 4.49. leponmjanmja mo Bpcrama apseha I'paduxon 4.50. 3actymsenoct Bpcra apseha Ha BUT 26
Graph 4.49. Defoliation by tree species Graph 4.50. Share of tree species, SP 26
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Bbuounaukanmjcka tauka 27 — Ocanuna
Sample plot 27 — Osanica

Belgrade

SRy,

Ciuka 4.56. ITosunmja BUT 27 wa kaptu P. Cpbuje
Figure 4.56. Position of SP 27 on the R. of Serbia map

Jemno crabmo OykBe m 23 cTabna KUTHaKa
Hanaze ce Ha BUT 27 u npunanajy oBoj Tauku.

Ha crabmny Oykse nedonujanuja je 15%. Ha
crabmuma kutmaka kpehe ce oq 0 g0 20%. Kox
mo ocam crabamna usHocu 5%, omHocHo 10%, Ha
TpH cradina je 15%, Ha jexnom je 20%.
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I'paduxon 4.51. leponujanmja mo BpcTama apeeha
Graph 4.51. Defoliation by tree species
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1. ra3guacTso/Forest Estate
Tox. mocTaesbamallnstallation year

Ksanparna mpesxal/Grid

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

C. Kyuaj/N. Kucaj
2003

16 x 16 km

81-100 roxunalyears
Dystric Cambisols
652 m

S
Comncrsenuka/Private

Cauka 4.57. Wsrnex BUT 27
Figure 4.57. General view of SP 27

There are one common beech tree and 23

sessile oak trees on SP 27.

The common beech tree had defoliation of
15%. Defoliation of sessile oak trees ranged from
0 to 20%. Eight trees had 5% defoliation and
another eight 10%, while three trees had 15% and

one tree 20%.

= Fagus sylvatica
Quercus petraea

I'paduxon 4.52. 3actymsenoct Bpcra apseha Ha BUT 27
Graph 4.52. Share of tree species, SP 27



Buonngukanujcka tauka 28 — Iloraj uyka
Sample plot 28 — Potaj Cuka

Belgrade

@BUT 28

L st Rt

Cauka 4.58. ITosunuja BUT 28 ua xaptu P. Cp6uje
Figure 4.58. Position of SP 28 on the R. of Serbia map

On 24 crabmna Oykse, kKonuko ux je Ha BUT
28, Ha 17 Huje youeHa nedonujammja.

Ha jemnom crabny ryOurak sumunrha
npolewed je Ha 5%, kom aBa crabia
nedonujanmja je 10%, xon jemHor msHocH 15%.
Ha jemnom crabmy Hemoctaje 20% nuirha, 10K je
KO/ 110 jeiHor crerieH aedonujanuje 25% u 50%.
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I'paduxon 4.53. Jleponujanmja mo Bpcrama apseha
Graph 4.53. Defoliation by tree species

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year

C. Kyuaj/N. Kuéaj
2003

16 x 16 km

81-100 roxunalyears
Rendzic Leptosols

Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 619 m
Excriozumnmja/Aspect S
Braacaumteo/Ownership JHpxaeHo/State

Cauka 4.59. Mzren BUT 28
Figure 4.59. General view of SP 28

Of the 24 common beech trees on SP 28,
defoliation was not observed in 17.

Leaf loss was estimated at 5% in one tree,
10% in two trees, and 15% in one. One tree
lacked 20% of its leaves, while one had a degree
of defoliation of 25% and another one of 50%.

Fagus sylvatica

I'paduxon 4.54. 3actymsenoct Bpcra apseha Ha BUT 28
Graph 4.54. Share of tree species, SP 28
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Bbuounaukanmjcka tauka 29 — Pyana I'maBa
Sample plot 29 — Rudna Glava

Belgrade

@BHT 29

SERg,,

Canka 4.60. TTosunuja BUT 29 ua xaptu P. CpOuje
Figure 4.60. Position of SP 29 on the R. of Serbia map

Lep je ca 19 crabana Haj3acTyIJbeHUjU HA
BUT 29. Ty cy jom yerupu crtabna ciagyHa H
jemHo crabio rpaba.

VY Toky 2021. roguHe TpH ctabna 1epa cy
0e3 nmedosmjanyje, Ha MO 4YeTUpu cTabjga OHA
n3nocu 10%, oxgrocHo 20%, Ha miecT crabaia je
30% u Ha o jeqHoM ctabdiy 40% u 99%. Kox no
jemHor crabia ciaJyHa ~KOHCTaroBaHa  je
nedponujarmja on 20%, 30% u 40%. Ha crabmy
rpaba Hema nedonujamyje.
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I'padmkon 4.55. Jledonujauuja no Bpcrama apeeha
Graph 4.55. Defoliation by tree species
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II. ra3guacTso/Forest Estate
Tox. mocTaesbamallnstallation year

C. Kyuaj/N. Kucaj
2003

16 x 16 km

41-60 romunalyears
Eutric Cambisols
346 m

SE
Concrsenuka/Private

Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude
Excriozunmja/Aspect

Biacaumreo/Ownership

Cauka 4.61. Uzriex 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 2021, three Turkey oak trees were
without defoliation. It was 10% in four trees, 20%
in another four, 30% in six trees, 40% in one and
99% in another one. Defoliation of 20%, 30%,
and 40% was found in one Hungarian oak tree per
class. The hornbeam tree did not have any
defoliation.

= Carpinus betulus
Quercus cerris

Quercus frainetto

I'padmkon 4.56. 3actynssenoct Bpeta apseha na BUT 29
Graph 4.56. Share of tree species, SP 29



Brnonngukanujcka rauka 30 — Kyyeso
Sample plot 30 — Ku¢evo

Backa
Palanka

Belgrade

@ BUT 30

Mitiovice

Cauka 4.62. ITo3unmja BUT 30 va xaptu P. CpOuje
Figure 4.62. Position of SP 30 on the R. of Serbia map

Ha BUT 30 mamazu ce 13 crabana 1epa,
nrect crabana ciajayHa, 4eTHUpH OarpeMa u jemHo
ctabJio rpada.

Ha crabny rpaba nedonujaruja je 10%. Ha
net crabaja 1epa KOHCTaToBaHa je aedonyjanuja
on 10%, Ha Tpu crabna ona m3Hocu 20%, a Ha
jemsom 30%. Kom Tpu crabma ciaayHa
nedonujarmja je 10%, a xoxm jemHor 20%. [IBa
crabma OarpemMa uMajy cTerneH Aedosujanuje ox
10%, a gBa 20%.

Jedoanjauuja (%) Defoliation
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I'paduxon 4.57. leponujarnmja mo Bpcrama apseha
Graph 4.57. Defoliation by tree species

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year

C. Kyuaj/N. Kuéaj
2003

16 x 16 km

81-100 roxunalyears
Dystric Cambisols
217 m

Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude

Excrozunmja/Aspect E
Braacaumteo/Ownership

Concrsenukal/Private

Cauka 4.63. Uzrien 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 hornbeam tree had defoliation of 10%.
Defoliation of 10% was found in five Turkey oak
trees, 20% in three trees, and 30% in one. In three
Hungarian oak trees, the defoliation was 10% and
20% in one. Two black locust trees had a
defoliation rate of 10% and two of 20%.

B Carpinus betulus
B Quercus cerris
Quercus frainetto

Robinia
pseudoacacia

I'paduxon 4.58. 3actymsenoct Bpcra apseha vHa BUT 30
Graph 4.58. Share of tree species, SP 30
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Buonnmnkanujcka tauka 31 — Yjean (Majarannek)

Sample plot 31 — Ujevac (Majdanpek)

Belgrade

@ BHT 31

Cunka 4.64. [lo3unuja BUT 31 na xaptu P. CpOuje
Figure 4.64. Position of SP 31 on the R. of Serbia map

On 14 crabana OykBe, KOJMKO HX je Ha
BUT 31, Ha aecer Huje youeHa nedonujarnuja. Ha
yetupu crabna ona je 10%.

On neer crabama rpaba, mer Hema
ryourak smirha, Ha Tpu crabna oH je 10%, a Ha
jenHom 20%.

Ha jemuHoM crabmy Oeror jaceHa, Koje ce
HaJla3u Ha OBOj TaukH, HeMa Jedoujaiuje.

Jedoaunjauuja (%) Defoliation
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I'padmkon 4.59. Jledonujauuja no Bpcrama apeeha
Graph 4.59. Defoliation by tree species
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C. Kyuaj/N. Kucaj
2003

16 x 16 km

81-100 roxunalyears
Eutric Cambisols
495 m

1. ra3guacTso/Forest Estate
Tox. mocTaesbamallnstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude

Excriozunmja/Aspect E
Biacaumreo/Ownership

HpsxaBHo/State

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

Of 14 common beech trees on SP 31, ten
were not affected by defoliation. It was 10% in
four trees.

Of nine hornbeam trees, five had no leaf
loss, three had 10%, and one had 20% defoliation.

There was no defoliation in the only
common ash tree on this plot.

® Carpinus betulus
Fagus sylvatica

Fraxinus excelsior

I'padmkon 4.60. 3actymssenoct Bpeta apseha na BUT 31
Graph 4.60. Share of tree species, SP 31



Bbuounaukanujcka tauka 32 — Cesepuu Kyuaj (JactpedoBo)

Sample plot 32 — Severni Ku¢aj (Jastrebovo)

Backa
Palanka

Belgrade

L -
SkRg,
by

Mitiovice

Cauka 4.66. ITo3unmja BUT 32 va xaptu P. CpOuje
Figure 4.66. Position of SP 32 on the R. of Serbia map

Haj3zactymbenuja Bpcta o Opojy crabaia
Ha BUT 32 je OyxBa ca 14 crabana, 3aTum rpab ca
yeTHpu crabia, Oelu jaceH W KIeH ca Mo JBa
ctabjia u 1iep U OpeKriba ¢a Mo jeJHUM CTa0JIoM.

Ha crabnmuma xneHa wuw 1epa Hema
nedonujarje.  JemHo crabmo rTpaba  wma
nepomujanjy  10%.  Ha  Opexumu  je

nedonujaruja 30%. Ha o jeanom crabny OykBe
nedonujamja je 20%, 90% u 99%.

Jedoanjauuja (%) Defoliation
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paduxon 4.61. [lebonujanuja mo Bpcrama apseha
Graph 4.61. Defoliation by tree species

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year

C. Kyuaj/N. Kuéaj
2003

Ksanparua mpexal/Grid 16 x 16 km
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude

Eutric Cambisols
529 m

Excrozunmja/Aspect E
Braacaumteo/Ownership

JHpxaeHo/State

Cauka 4.67. Uzrnen BUT 32
Figure 4.67. General view of SP 32

The most common species on SP 32 is
common beech with 14 trees, followed by
common hornbeam with four trees, common ash
and field maple with two trees each, and Turkey
oak and wild service tree with one tree each.

Field maple and Turkey oak trees had no
signs of defoliation. One hornbeam tree had
defoliation of 10%. Defoliation of 30% affected
the wild service tree. Defoliation of 20%, 90%
and 99% affected one common beech tree per
class.

m Acer campestre

= Carpinus betulus

= Fagus sylvatica
Fraxinus excelsior
Quercus cerris

Sorbus torminalis

I'paduxon 4.62. 3actyrbeHoct Bpcra apseha Ha BUT 32
Graph 4.62. Share of tree species, SP 32

101-120 rogunalyears



Bbuounaukanmjcka tauka 33 — Bykosa I'naBa
Sample plot 33 — Bukova Glava

R III. razguHcTBO/FOrest Estate C. Kyuaj/N. Kucaj
Tox. moctaesbamallnstallation year 2003

oL KBanparua mpexa/Grid 16 x 16 km
Crapocr cactojune/Stand age >120 roxunalyears
G s Tun semsbumra/Soil type Eutric Leptosols
o T Hanmopcka sucunalAltitude 432 m
o Eoliste Excriozunmja/Aspect w
2 il = Bnacuumrso/Ownership JlpxasHo/State
@BHT 33
Cauka 4.68. ITo3unmja BUT 33 nva xaptu P. CpOuje Cauka 4.69. Uzrnen 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 crabma KWTHaKa, KOJHUKO HX je Ha Of the 24 sessile oak trees on SP 33, nine

BUT 33, na geser je aedonumjammja 10%, wa had defoliation of 10%, four of 20%, and one of
gyetupu 20%, Ha jemHoMm 30%. Ha jemnnom ctadbmy 30%. Defoliation of 90% was found in one tree,
KOHCTaToBaHa je nedonujanmja ox 90%, mok je Ha  while leaf loss amounted to 99% in two trees.

nBa crabma ryourak muirha 99%.

Jedoaujaumja (%) Defoliation
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I'padmkon 4.63. Jledonujauuja no Bpcrama apeeha I'padmkon 4.64. 3actynsbenoct Bpeta apseha na BUT 33
Graph 4.63. Defoliation by tree species Graph 4.64. Share of tree species, SP 33
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Brnonngukanmnjcka tauka 34 — bosseBan
Sample plot 34 — Boljevac

,,,,,,

/ Belgrad
Sabac ' \

=8 Valjevo
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7 Nowi Razar "+ - © 7

Mitrovice

Cauka 4.70. ITo3unmja BUT 34 na xaptu P. CpOuje
Figure 4.70. Position of SP 34 on the R. of Serbia map

Ha BUT 34 cy cBa ctabmna, mux 24, ctabna
nepa.

[lo mer cradana wMa TPOUCHEHY
nepomujanjy on 5%, omHocHO 10%, ocam
crabana 15%. Ha wetupu crabna nedonujanuja je
20%, a Ha gBa 25%.

Jedoaujauuja (%) Defoliation
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I'paduxon 4.65. [leponujarnumja mo Bpcrama apeeha
Graph 4.65. Defoliation by tree species

Tumouke m./Timok F.
2003

16 x 16 km

61-80 romunalyears
Mollic Leptosols
441 m

SE
Corncreenuka/Private

1. razguactBo/Forest Estate
Tox. mocraspamalInstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tun 3emspumiTa/Soil type

Hammopcka sucunal/Altitude
Excrozunmja/Aspect
Buacuumrso/Ownership

Cauka 4.71. Uzrnen BUT 34
Figure 4.71. General view of SP 34

All trees on SP 34, 24 of them, are Turkey
oak trees.

Five trees had defoliation estimated at 5%,
another five at 10%, and eight trees at 15%.
Defoliation was 20% in four trees and 25% in
two.

m Quercus cerris

I'paduxon 4.66. 3actymbenoct Bpcra apseha na BUT 34
Graph 4.66. Share of tree species, SP 34
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Buonnaukanmjcka tauka 35 — JabykoBan
Sample plot 35 — Jabukovac

Belgrade

Ve O5uiT 35

SER

Cumnka 4.72. Io3unuja BUT 35 na xaptu P. CpOuje
Figure 4.72. Position of SP 35 on the R. of Serbia map

buomnnukammjcka Ttauka (BUT) 35 -
JabykoBan mocraBibeHa je 2003. rogmHe Yy
KBaJ[paTHOj Mpexu 16 X 16 km y apkaBHO] HIyMH.
OBa BUT je moceuena 2015. roguHe kama cy Ha
1B0j TiaBHe BpcTe japseha Owie QuUercus cerris u
Quercus frainetto. IIpema meromonoruju (Manual
2017) BUT ce 3ampxaBa Ha mocTojehoj JoKaimju
CBE JIOK HOBOM3HMKJIA IIOjeMHayHa cTalna He
Oyay umasia MUHMMYM 60 CM BHUCHHE, HAKOH uera
ce  HactaB/ba  npaheme 10  YCTaJbEHO]
METO/IOJIOTHjH.
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Tumouxke m./Timok F.
2003

16 x 16 km

61-80 romguualyears
Eutric Cambisols

1. ra3guacTso/Forest Estate
Tox. mocTaesbamallnstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude 136 m
Excriozunmja/Aspect N
Biacaumreo/Ownership HpsxaBHo/State

Cauka 4.73. Usrnen 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.



Bbuounaukanujcka tauka 36 — Knanoso (Besnku besban)

Sample plot 36 — Kladovo (Veliki Beljan)

Backa
Palanka

Belgrade

el ) @BUT 36
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Mitiovice

Cauka 4.74. ITo3unmja BUT 36 va xaptu P. CpOuje
Figure 4.74. Position of SP 36 on the R. of Serbia map

BUT 36 mpunmaga 16 cnaayHOBHUX M ocam
LIEPOBUX cTabaa.

Ha jennom ctabmy cnagyna pedonujauuja
je 5%. dedonujanuja ox 10% peructporana je Ha
neT crabana mepa u 10 crabana cinagyHa. [Isa
ctalna 1epa u Ba ciagyHa umajy aedoiujauujy
15%, a nBa crabma cmagyna 20%. Kox jemsor
crabna 1iepa naedoiujanuja usHocu 35%, a koj
jenHor ciamyHa 25%. Crabana Ha KOjuMa HUje
yOUeHa OBa [10jaBa HEMA.
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I'padpuxon 4.67. [leponujarnumja mo Bpcrama apseha
Graph 4.67. Defoliation by tree species

Tumouke mr./Timok F.
2003

16 x 16 km

61-80 romunalyears
Calcaric Cambisols

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 168 m

Excrozunmja/Aspect N
Braacaumteo/Ownership

JHpxaeHo/State

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.

One Hungarian oak tree had defoliation of
5%. Five Turkey oak trees and 10 Hungarian oak
trees registered 10% defoliation. Two Turkey oak
trees and two Hungarian oak trees had defoliation
of 15%, and two Hungarian oak trees of 20%. In
one Turkey oak tree, defoliation was 35%, while
it was 25% in one Hungarian oak tree. There were
no trees without defoliation.

B Quercus cerris

Quercus frainetto

I'paduxon 4.68. 3actymbenoct Bpcra apseha na BUT 36
Graph 4.68. Share of tree species, SP 36
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Buonnmnkanujcka tauka 37 — Bparapauna
Sample plot 37 — Vratarnica

Backa
+ Polanka

Belgrade

| StRg,,

L

“"@BHT 37

Cumnka 4.76. [o3unmja BUT 37 na xaptu P. CpOuje
Figure 4.76. Position of SP 37 on the R. of Serbia map

CactaB u omHOC BpcTa mpema Opojy
crabana Ha Tauku 37 je 19 crabana ciagyHa u
4eTupu cradiia mepa.

Ha mo jemnom crabny 1miepa nedosujaruja
je 5%, 10%, 15% u 20%. Ha getupu cnamgynosa
crabia nporemena je aedonujanuja ox 5%. Ha 9
crabana cinaayHa nedosnujaiuja je 10%, Ha aBa
15%, a va o jemaoM 20%, 25% u 30%.
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I'paduxon 4.69. [leponmjanmja mo Bpcrama apaeha
Graph 4.69. Defoliation by tree species
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Tumouxke m./Timok F.
2003

16 x 16 km

61-80 romguualyears
Eutric Cambisols
231 m

1. ra3guacTso/Forest Estate
Tox. mocTaesbamallnstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude

Excriozunmja/Aspect S
Biacaumreo/Ownership

Comncrsenukal/Private

Cauka 4.77. Usrnen BUT 37
Figure 4.77. General view of SP 37

The composition and ratio of species on SP
37 is 19 Hungarian oak trees to four Turkey oak
trees.

Defoliation of 5%, 10%, 15% and 20%
affected one Turkey oak per defoliation class.
Four Hungarian oak trees were 5% defoliated.
Defoliation of 10% was found in nine Hungarian
trees and 15% in two. It was 15% in two
Hungarian oak trees, and 20%, 25% and 30% in
one tree per class.

m Quercus cerris
Quercus frainetto

I'paduxon 4.70. 3actymsenoct Bpcra apseha va BUT 37
Graph 4.70. Share of tree species, SP 37



Bunonnpukanmnjcka tauka 38 — bahesnna
Sample plot 38 — Baéevica
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Cauka 4.78. ITo3unmja BUT 38 na xaptu P. CpOuje
Figure 4.78. Position of SP 38 on the R. of Serbia map

Ha BUT 38 3actymbeHo je 19 crabana
1epa u net cradasia ciaaayHa.

JlBa crabma 1epa WMajy  CTeneH
nedonujamuje 5%, a jenanaect 10%. Kox uetnpu
crabana nedonujanuja usnocu 15% u ko jeaHOr
20%. Ha  uetupum  cimagyHoBa  crabia
nedonujauja je 15%, a Ha jemaom 20%.

Jedoanjauuja (%) Defoliation
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I'padpuxon 4.71. leponujarnumja mo Bpcrama apseha
Graph 4.71. Defoliation by tree species

Tumouke m./Timok F.
2003

16 x 16 km

61-80 romunalyears
Eutric Vertisols
327 m

1. razguactBo/Forest Estate
Ton. mocrasspamal/lnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude

Excrozunmja/Aspect N
Braacaumteo/Ownership

Concrsenukal/Private

Cauka 4.79. Uzrnen BUT 38
Figure 4.79. General view of SP 38

There are 19 Turkey oak trees and five
Hungarian oak trees on SP 38.

Two Turkey oak trees had a defoliation rate
of 5% and eleven of 10%. In four trees,
defoliation was 15% and 20% in one. Regarding
Hungarian oak trees, defoliation was 15% in four
and 20% in one tree.

m Quercus cerris
Quercus frainetto

I'paduxon 4.72. 3actymbenoct Bpcra apseha va BUT 38
Graph 4.72. Share of tree species, SP 38
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Buonnaukanmjcka tauka 39 — llTyonk
Sample plot 39 — Stubik

Backa
Palanka

Belgrade

@BUT 39

SRy,

Cumnka 4.80. [To3unuja BUT 39 na xaptu P. CpOuje
Figure 4.80. Position of SP 39 on the R. of Serbia map

Ca 17 crabana, uep je Haj3aCTYIUbCHUjU Ha
BUT 39. Cnenu cnagyH ca 94eTHUPH U KICH ca TpH
cralna.

Ha ocam crabana mepa KOHCTaTOBaHa je
nedonujauja o 5%, Ha Tpu cradsia ox 10%. Ha
4yetupu crabna oHa uzHocu 15%, a Ha 1o jegHOM
30% wu 35%. [lBa crabma ciagyHa uMajy
nedonujarujy on 5%, a nea ox 10%. /Isa crabia
KJIeHa UMajy nedoijalujy npolemeny Ha 5%.
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I'padpmkon 4.73. leponujanuja no Bpcrama apeeha
Graph 4.73. Defoliation by tree species
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Tumouke m./Timok F.
2003

16 x 16 km

41-60 romunalyears
Calcaric Cambisols
330 m

1. ra3guacTso/Forest Estate
Tox. mocTaesbamallnstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude

Excriozunmja/Aspect S
Biacaumreo/Ownership

Concreenuka/Private

Cauka 4.81. Usrnen 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 eight Turkey
oak trees, and 10% in three trees. Four trees had a
defoliation rate of 15%, one of 30% and another
one of 35%. Two Hungarian oak trees had
defoliation of 5% and two trees of 10%. Two
field maple trees had defoliation estimated at 5%.

m Acer campestre

Quercus cerris
Quercus frainetto

I'paduxon 4.74. 3actyrbeHoct Bpcra apseha Ha BUT 39
Graph 4.74. Share of tree species, SP 39



Bunonngukanujcka tauka 40 — CperoszapeBo

Sample plot 40 — Svetozarevo
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Ciuka 4.82. TTosunmja BUT 40 na xaptu P. Cpbuje
Figure 4.82. Position of SP 40 on the R. of Serbia map

Ha BUT 40 cy cBa crabna OykoBa. Camo Ha
IBa je peructpoBana aedonujauuja ox 10%.
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I'paduxon 4.75. leponujarumja mo Bpcrama apseha
Graph 4.75. Defoliation by tree species

1. ra3guacTso/Forest Estate
Tox. moctaesbamallnstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Twum 3emspnmnTa/Soil type
Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Bnacuumrrso/Ownership

J. Kyuaj/S. Kucaj
2003

16 x 16 km

41-60 romunalyears
Dystric Cambisols
421 m

N

Np:xasHo/State

Cauka 4.83. Mzrien BUT 40
Figure 4.83. General view of SP 40

All trees on SP 40 are common heech trees.
Only two trees had defoliation estimated at 10%

m Fagus sylvatica

I'paduxon 4.76. 3actymbenoct Bpcra apseha va BUT 40
Graph 4.76. Share of tree species, SP 40
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Buonnmnkanujcka tauka 41 — PexoBan (PaTkoBam)
Sample plot 41 — Rekovac (Ratkovac)

I1I. razaurcTBO/FOrest Estate J. Kyuaj/S. Kucaj
Tox. moctassbamallnstallation year 2003

5 KBanparua mpexa/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 61-80 romguualyears
e s & Tun semsbumra/Soil type Eutric Cambisols
o B Hanmopcka sucunalAltitude 400 m
S Excrosuruja/Aspect NE
B Bnacuumrso/Ownership JlpaBHo/State

L
SERy,
“

Cauka 4.84. TTosunuja BUT 41 Ha kaptu P. Cpbuje Cimka 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 va BUT 41, 17 crabana je Of 24 trees on SP 41, Hungarian oak
CTaayHOBHX, TeT OarpeMoBmx, jemHo Oemor accounts for 17 trees, black locust for five,
jaceHa W jeJJHO MEIyHIIa. common ash for one and downy oak for one.
Hedonujarmja ox 10% je 3abenexena Ha Defoliation of 10% was recorded in the

jensom crabay menyuia. Ha mo jemnom crabmy downy oak tree. Defoliation of 10%, 30%, 35%,
6arpema nedonujarmja je 10%, 30%, 35%, 65% u  65% and 80% affected one black locust tree per
80%. defoliation class.
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I'padmkon 4.77. Jledonujauuja no Bpcrama apeeha I'padmkon 4.78. 3actymsseHoct Bpeta apseha na BUT 41
Graph 4.77. Defoliation by tree species Graph 4.78. Share of tree species, SP 41
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Brnonngukanmnjcka tauka 42 — JlecnoroBan
Sample plot 42 — Despotovac

Belgrade

SERg,

voen.  @BHUT 42

7 Zajecar
Cacak Wi Il

Cauka 4.86. [To3unmja BUT 42 na xaptu P. CpOuje
Figure 4.86. Position of SP 42 on the R. of Serbia map

Ha BUT 42 cacraB BpcTa je ciaenchu: nep —
8 crabaina, cnanyn — 5 crabana, kiieH — 3 crabia,
UpHA jaceH — 3 cTabna, KuUTHaK — 2 cradia,
TOJBCKH jaCEH — jeHO CTa0JIo, TUBJbA TpPEIkha —
jenHo crabo, rpad — jeaHo cTabIio.

Hedonujanuja ox 10% xoHcTaTOBaHA je Ha
Mo jeHOM cTabiy clajyHa U TMOJBCKOT jaceHa U
Ha JiBa ctabJa 1epa.
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I'padukon 4.79. [ledonujanuja mo Bpcrama apseha
Graph 4.79. Defoliation by tree species

J. Kyuaj/S. Kucaj
2003

16 x 16 km
Pasznomo6no/Uneven aged
Chromic Luvisols
386 m

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excrozunmja/Aspect N
Braacaumteo/Ownership

Concrsenukal/Private

Cauka 4.87. Wzrinen BUT 42
Figure 4.87. General view of SP 42

SP 42 has the following composition of
species: Turkey oak — eight trees, Hungarian oak
— five trees, field maple — three trees, flowering
ash — three trees, sessile oak — two trees, narrow-
leaved ash — one tree, wild cherry — one tree,
common hornbeam — one tree.

One Hungarian oak, one narrow-leaved tree
and two Turkey oak trees had defoliation of 10%.

B Acer campestre

B Carpinus betulus

¥ Fraxinus
angustifolia

Fraxinus ornus
Prunus avium

Quercus cerris

I'padmkon 4.80. 3actynssenoct Bpeta apseha na BUT 42
Graph 4.80. Share of tree species, SP 42
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Buonnankanujcka tauka 44 — Apuibe
Sample plot 44 — Arilje

Belgrade

\SERa, 1

Cacak Cuprifa

Cumnka 4.88. [To3unuja BUT 44 na xaptu P. CpOuje
Figure 4.88. Position of SP 44 on the R. of Serbia map

HomunantHa Bpcta Ha BUT 44 je Oyksa, ca
19 crabana. Ha oBoj Tauku je u mo jenHo crabdio
rpaba, ciajyHa u mepa.

[Ipunukom ocmatpama y Toky 2021.
roJMHe HUje KOHCTAaTOBaHa IojaBa jaedoujanuje
HU Ha jeIHOM CTalIy.
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I'padpmkon 4.81. Jleponujanuja no Bpcrama apeeha
Graph 4.81. Defoliation by tree species
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I1I. razguacTBO/FoOrest Estate Vxunne/UZice
Tox. nocTasbama/Installation year 2003
KBanparua mpexa/Grid 16 x 16 km

81-100 romunalyears
Eutric Cambisols

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude 471 m
Excriozunmja/Aspect NE
Biacaumreo/Ownership ComncrBenuka/Private

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

Common beech is the dominant species on
SP 44 with 19 trees. There are also one common
hornbeam, one Hungarian oak and one Turkey
oak.

The observation in 2021 did not record any
defoliation in any of the trees.

m Carpinus betulus

= Fagus sylvatica
Quercus cerris
Quercus frainetto

I'paduxon 4.82. 3actymbenoct Bpcra apseha na BUT 44
Graph 4.82. Share of tree species, SP 44



Bnonngukanujcka tauka 45 — Ilapruzancke Boge

Sample plot 45 — Partizanske Vode

Belgrade

L st Rey,

@BHUT 45 Ko

Cauka 4.90. ITo3unmja BUT 45 na xaptu P. CpOuje
Figure 4.90. Position of SP 45 on the R. of Serbia map

bemu Gop je jemnHa BpcTa Koja ce Hama3u
na BUT 45, ca 45 ctabana.

Ha nert crabayia oBe BpcTe KOHCTaTOBaHA j€
nepomujanja  ox 5%. Ha 10  crabana
nedonujanja n3nocu 10%. Kox jemHor crabna
nedonujaruja je 99%.
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I'padukon 4.83. [ledonujanuja mo Bpcrama apseha
Graph 4.83. Defoliation by tree species

III. ra3nuacTBO/FOrest Estate Vxune/UZice
Tox. mocrasibama/Installation year 2003
Ksanparua mpexal/Grid 16 x 16 km

81-100 roxunalyears
Eutric Leptosols
972 m

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excriozumnmja/Aspect N
Braacaumteo/Ownership

JpxaBHo/State

Cauka 4.91. Uzrnen BUT 45
Figure 4.91. General view of SP 45

Scots pine is the only species found on SP
45. There are 45 trees.

Defoliation of 5% was found in five trees of
this species. Ten trees had defoliation of 10%.
One tree had 99% of its crown defoliated.

Pinus sylvestris

I'padmkon 4.84. 3actynssenoct Bpeta apseha na BUT 45
Graph 4.84. Share of tree species, SP 45
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Buonnankanujcka tauka 47 — Kocjepuh (Pa:kana)

Sample plot 47 — Kosjeri¢ (Razana)

Belgrade

Valjevo

@BHT 47 -

" Wil

Cunka 4.92. [o3unuja BUT 47 na xaptu P. CpOuje
Figure 4.92. Position of SP 47 on the R. of Serbia map

[To nBa crabna jaOyke W JMBJBE TPCIIELE,
jemHo crabio crnaayHa u 19 1iepa yMHe JIpBeHacTe
Bpcte BUT 47.

Hu Ha jemqHoM cTabiy HHje KOHCTaTOBaHA
nedonujaja y Toky 2021, roause.
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I'paduxon 4.85. [leponujanmja mo Bpcrama npeeha
Graph 4.85. Defoliation by tree species
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1. ra3guacTso/Forest Estate
Tox. mocrasspamalInstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

Vaxune/Uzice

2003

16 x 16 km

>120 roxunalyears
Calcaric Cambisols
478 m

SW
ConcrBenunka/Private

Cauka 4.93. Usrnen BUT 47
Figure 4.93. General view of SP 47

Two apple trees, two wild cherry trees, one
Hungarian oak, and 19 Turkey oak trees make

woody species on SP 47.

Defoliation was not registered on this plot in

2021.

= Malus domestica
= Prunus avium
Quercus cerris

Quercus frainetto

I'paduxon 4.86. 3actymsenoct Bpcra apseha va BUT 47
Graph 4.86. Share of tree species, SP 47



buounaukanujcka tauka 48 — Yaxune 11 (Iloxkera)
Sample plot 48 — Uzice I1 (PoZega)

, 2N 1II. ra3guncTBO/FOrest Estate Vokune/UZice
> e, Ton. mocrasmamalInstallation year 2003
o Ksazpatha mpexal/Grid 16 x 16 km
\\ t.}_\ Crapocr cactojune/Stand age 81-100 roxunalyears
e Y. Tun 3emspuura/Soil type Albic Luvisols
gy i d Hanmopcka Bucuna/Altitude 455 m
‘ Beiiade C A Excrozunmja/Aspect E
/ x il N o Bnacuumrso/Ownership Corncraenuka/Private

s @ BUT48 s
e » 0
Cauka 4.94. ITo3unmja BUT 48 na xaptu P. CpOuje Ciuka 4.95. Usrnen BUT 48
Figure 4.94. Position of SP 48 on the R. of Serbia map Figure 4.95. General view of SP 48

JlBa crabna na BUT 48 npunanajy rpady, There are two common hornbeam trees, one
10 jeqHo cTabio 6pesw, jeaHo TUBJBOj Tpernmu, a  Silver birch tree, one wild cherry, and 20 common
20 crabana OyKBH. beech trees on SP 48.

Camo meljy OykoBum crabiuma npumehena Defoliation was observed and recordeed
je u 3abenexxena nedonujanuja, Kox Tpu cradbma only in common beech trees. Three trees had
10% u kox jemuor cradna 20%. defoliation of 10% and one tree 20%.
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I'paduxon 4.87. leponujarnumja mo Bpcrama apseha I'paduxon 4.88. 3actymbenoct Bpcra apseha na BUT 48
Graph 4.87. Defoliation by tree species Graph 4.88. Share of tree species, SP 48
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Buonnaukanujcka tauka 49 — Yixkuue Il (buocka)

Sample plot 49 — Uzice II (Bioska)

Belgrade

SRy,

& .Bm 49 Cacab Wik

Cumnka 4.96. [No3unuja BUT 49 na kaptu P. CpOuje
Figure 4.96. Position of SP 49 on the R. of Serbia map

Ha BUT 49 cBa 3actymiseHa crtabma cy
LepoBa, BbUx 24.

Y 2021. romuHu HHUje KOHCTaTOBaHA
nedoyjalyja HA Ha jeTHOM O] OBHX cTadaia.

Jedoaujauuja (%) Defoliation

I'paduxon 4.89. [leponujanmja mo BpcTama npseha
Graph 4.89. Defoliation by tree species
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II. ra3guacTso/Forest Estate
Tox. mocrasspamalInstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

Vaxune/Uzice

2003

16 x 16 km

61-80 roguualyears
Eutric Cambisols
733 m

E
ConcrBenunka/Private

Cauka 4.97. Usrnex BUT 49
Figure 4.97. General view of SP 49

All trees on SP 49 are Turkey oak trees, 24

of them.

Defoliation was not recorded in any of the

trees in 2021.

Quercus cerris

I'paduxon 4.90. 3actymsenoct Bpcra apseha va BUT 49
Graph 4.90. Share of tree species, SP 49



Bnonngukanujcka tauka 50 — bpe3osa
Sample plot 50 — Brezova

Belgrade

SERg,

Cauka 4.98. ITo3unmja BUT 50 va xaptu P. CpOuje
Figure 4.98. Position of SP 50 on the R. of Serbia map

Csa crabna Ha BUT 50 npumanajy Oykswu, a

Ha jeJHOM OJ HHX KOoHcTaroBaHa je mnojasa One of them had defoliation

nedonujanuje ox 25% y 2021. roguHu.
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I'paduxon 4.91. Jleponujanmja mo Bpcrama apseha
Graph 4.91. Defoliation by tree species

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude
Excrozunmja/Aspect
Braacaumteo/Ownership

l'omuja/Golija

2003

16 x 16 km

81-100 roxunalyears
Eutric Cambisols
860 m

N

JpxaBHo/State

Cauka 4.99. Uzrnen BUT 50
Figure 4.99. General view of SP 50

All trees on SP 50 are common beech trees.

amounted to 25% in 2021.

recorded. It

Fagus sylvatica

I'paduxon 4.92. 3actymsenoct Bpera apseha aa BUT 50
Graph 4.92. Share of tree species, SP 50
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Buonnmnkanujcka tauka 51 — Cpenma peka
Sample plot 51 — Srednja Reka

I1I. razaurcTBO/FOrest Estate Tomwmja/Golija
Tox. nocTasbama/Installation year 2003

= Ksanparna mpesxal/Grid 16 x 16 km
Crapocr cactojune/Stand age 101-120 romunalyears
s ewssa Tun 3emsbummra/Soil type Eutric Cambisols
o 6 Hanmopcka sucunalAltitude 1263 m
Buiade Excriozunmja/Aspect E
e Bnacuumrso/Ownership JlpxaBHo/State

SERg,,

@BUT 51
Cuauka 4.100. ITo3uuja BUT 51 na kaptu P. CpOuje Cauka 4.101. Usrnen BUT 51
Figure 4.100. Position of SP 51 on the R. of Serbia map Figure 4.101. General view of SP 51
buonnmukanujcka tauka (BUT) 51 — Cpenma Sample plot (SP) 51 — Srednja Reka was

peka moctaBibena je 2003. rogune y kBazaparuoj installed in 2003 in a 16 x 16 km square grid in a
mpexu 16 x 16 km y apxxasHoj mymu. OBa BUT je state forest. This SP was felled in 2018 when the
noceuena 2018. rommHe kama je TiaBHa Bpcta Main tree species was Fagus sylvatica. According
npseha  o6mma  Fagus  sylvatica.  TIpema to the prescribed methodology (Manual 2017), a SP
metomonoruju (Manual 2017) BUT ce 3aapkasa va IS retained on its existing location until the newly-
nocrojehoj Jokamuju cBe 10K HOBO wm3Hukia emerged individual trees are at least 60 cm in
nojenMHavyHa crabna He Oyny mmana munumym 60 height and the monitoring is continued according to
cm BHCHHE, HAKOH Yera ce HacraBsba mpaheme mo the established methodology.

YCTaJh€HO] METOAOJIOTHjH.
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Brnonngukanmnjcka tauka 52 — Knaganna
Sample plot 52 — Kladnica

I1I. razgurcTBO/FOrest Estate Tonuja/Golija
Tox. mocrasibama/Installation year 2003

= Ksanpatrna mpexa/Grid 16 x 16 km
Crapocr cactojune/Stand age 81-100 roxunalyears
Tun semspumra/Soil type Dystric Cambisols
s Hammopcka sucunal/Altitude 1389 m
Belfrade Excrozunmja/Aspect NE
oo . : Bnacuumteo/Ownership JlpaBHo/State

SERg,

@ bUT 52
Cimmka 4.102. ITosunuja BUT 52 Ha kaptu P. CpoOuje Cuauka 4.103. Uzrnen BUT 52
Figure 4.102. Position of SP 52 on the R. of Serbia map Figure 4.103. General view of SP 52
Ha BUT 52 cBa ctabia cy OykoBa. All trees on SP 52 are common beech trees.
Ha pgBa crabma  KOHCTaTOBaHa  je Two trees had defoliation estimated at 10%,

nedonujarrja ox 10%, a Ha jearom crabmy 40%.  and one had a 40% leaf loss.
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I'paduxon 4.93. Jleponujanmja mo Bpcrama apseha I'paduxon 4.94. 3actyrmsenoct Bpera apseha aa BUT 52
Graph 4.93. Defoliation by tree species Graph 4.94. Share of tree species, SP 52
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Buonnaukanmnjcka tauka 53 — Cjennna 3anag

Sample plot 53 — Sjenica Zapad

Belgrade

SERg,,

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

Illect crabna Ope3e u 12 crabana Oernor
Oopa Hanas3u ce Ha BUT 53.

Ha nBa crabna Opese m detupu crabia
Oenor 6opa aedonujanuja je 5%, Ha aBa cTabia
Ope3e u mer crabama Oeymor Gopa u3Hocu 10%.
JIlBa crabma Ope3e m xaBa Oemor Oopa wuMajy
nedponujanyjy aumha 15%. Jequo crabno Genor
0opa uma nedonujanujy 20%.

Jedoanjauuja (%) Defoliation
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I'paduxon 4.95. [leponujanmja mo BpcTama npeeha
Graph 4.95. Defoliation by tree species
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I1I. razaurcTBO/FOrest Estate Tomwmja/Golija
Tox. nocTasbama/Installation year 2003
KBanparua mpexa/Grid 16 x 16 km

21-40 roqunalyears
Eutric Planosols
1107 m

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude

Excriozunmja/Aspect N
Biacaumreo/Ownership

Comncrsenuka/Private

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

Six silver birch trees and 12 Scots pine trees
grow on SP 53.

Defoliation was 5% in two silver birch trees
and four Scots pine trees, while it was 10% in two
silver birch trees and five Scots pine trees. Two
silver birch trees and two Scots pine trees had
15% defoliation. One Scots pine tree had 20% of
its leaves lost.

® Betula pendula
Pinus sylvestris

I'paduxon 4.96. 3actymsenoct Bpcra apseha va BUT 53
Graph 4.96. Share of tree species, SP 53



Bbrnonnaukanujcka trauka 54 — 3aouanu
Sample plot 54 — Zaoc¢ani

Belgrade

‘ .
SER
238y

Mitiovice

Cummnka 4.106. ITo3uuja BUT 54 Ha kaptu P. CpOuje
Figure 4.106. Position of SP 54 on the R. of Serbia map

Ha BUT 54 nanasu ce 17 crabaiia moJbCKoOr
jaceHa, 1 ceiaM cTabana JyxKrbaka.

Kox crabama mosbckor jaceHa Huje
KoHCTatoBaHa zedonujanuja. Hedonujanmja o
10% koHCcTaTOBaHa je Ha jeJHOM CTadIy
Ty XKEbaKa.
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I'padpuxon 4.97. leponujarnumja mo Bpcrama apeeha
Graph 4.97. Defoliation by tree species

I1I. razgurcTBO/FOrest Estate Tonuja/Golija
Tox. mocrasibama/Installation year 2003
Ksanparua mpexal/Grid 16 x 16 km

21-40 romunalyears
Eutric Vertisols

Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 237 m
Excrozunmja/Aspect Pasuo/Flat
Braacaumteo/Ownership ConcrBenuka/Private

Cauka 4.107. Usrnen BUT 54
Figure 4.107. General view of SP 54

There are 17 narrow-leaved ash trees, and
seven pedunculate oak trees on SP 54.

No defoliation was found in narrow-leaved
ash trees. Defoliation of 10% was found in one
pedunculate oak tree.

¥ Fraxinus
angustifolia

Quercus robur

I'paduxon 4.98. 3acrymsenoct Bpcra apseha na BUT 54
Graph 4.98. Share of tree species, SP 54
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Buonnaukanmjcka tauka 55 — bynoxeba
Sample plot 55 — Budozelja

Backa
Palanka

Belgrade

| StRg,,

Kraljeve

@BUT 55 feil

Cauka 4.108. ITosuuja BUT 55 na kaptu P. CpOuje
Figure 4.108. Position of SP 55 on the R. of Serbia map

Hecer crabana Oykse, ocam rpaba u IecT
crabana nepa npunanaajy bBUT 55.
Huje 6uno nedonujaunje y 2021. roqunn.
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T'paduxon 4.99. leponujanuja mo Bpcrama apseha
Graph 4.99. Defoliation by tree species
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1. ra3guacTso/Forest Estate
Tox. mocrasspamalInstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

lommja/Golija

2003

16 x 16 km

101-120 romunalyears
Dystric Cambisols
782 m

N

Corncrennka/Private

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

Ten common beech trees, eight common
hornbeams, and six Turkey oaks belong to SP 55.
No defoliation was observed in 2021.

m Carpinus betulus
Fagus sylvatica
Quercus cerris

I'paduxon 4.100. 3actyruseHoct Bpcra apseha Ha BUT 55
Graph 4.100. Share of tree species, SP 55



Brnonnaukanmjcka tauka 56 — Jlazan
Sample plot 56 — Lazac

Backa
Palanka

Belgrade

@ BUT56

Cimmka 4.110. ITo3uuja BUT 56 Ha kaptu P. CpOuje
Figure 4.110. Position of SP 56 on the R. of Serbia map

Opn 20 crabana ciagyHa, HU Ha JEAHOM HUje
ouno npedponmjaumje. On uvernpu crabna uepa,
kosnko ux je Ha BUT 56, Ha 1Ba je KoHCTaToBaHa
nedonujaruja on 10% y Toky 2021. rogune.
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I'paduxon 4.101. [edonujanuja mo Bpcrama apseha
Graph 4.101. Defoliation by tree species

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude
Excrozunmja/Aspect
Braacaumteo/Ownership

l'omuja/Golija

2003

16 x 16 km

81-100 roxunalyears
Albic Luvisols

383 m

NW
ConctBenuka/Private

Cauka 4.111. Usrnen BUT 56
Figure 4.111. General view of SP 56

None of the 20 trees of Hungarian oak had
defoliation in 2021. Of the four Turkey oak trees
on SP 56, two had defoliation of 10% in 2021.

m Quercus cerris

Quercus frainetto

I'paduxon 4.102. 3actyrubeHoct Bpcra apseha Ha BUT 56
Graph 4.102. Share of tree species, SP 56
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Buonnaukanmnjcka tauka 57 — I'opaunhn

we re

Sample plot 57 — Gora¢i¢i

Belgrade £

@BHT 57 bt

Kialjevo,

Nis

Mironce

Cauka 4.112. [Tozunmja BUT 57 va kaptu P. Cpouje
Figure 4.112. Position of SP 57 on the R. of Serbia map

Hu na jemnom ox 23 crabna OykBe Huje
3abenexkeHa TojaBa gAedonmjanmje y 2021,
roguau. Ha jennHoM cTabiy CHUTHOJIMCHE JnIe
Takohe Hema nedornujarmje.
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I'padpuxon 4.103. [{edonujanuja mo Bpcrama apseha
Graph 4.103. Defoliation by tree species
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1. razguactBo/Forest Estate
Tox.mocrassbamsallnstallation year 2003
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age  61-80 roaunalyears
Tum 3emipninTal/Soil type

lommja/Golija

16 x 16 km

Albic Luvisols

Hammopcka sucunal/Altitude 536 m
Excrozunmja/Aspect NW
Braacaumteo/Ownership

CorncrBennka/Private

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

None of the 23 common beech trees had

defoliation in 2021. This was also the case with
the one small-leaved linden tree growing on this

= Fagus sylvatica
Tilia cordata

I'padpmxon 4.104. 3actyrubeHoct Bpcra apseha va BUT 57

Graph 4.104. Share of tree species, SP 57



Bbuounaukanujcka tauka S8 — boryropauka bama (CaBoBo)
Sample plot 58 — Bogutovacka Banja (Savovo)

W it N I1I. rasguacTBO/FOrest Estate Cronosu/Stolovi
AN Toz. mocrasibamallnstallation year 2003
n e 0 Ksanparua mpexal/Grid 16 x 16 km
C ’ Crapocrt cactojune/Stand age 101-120 romunalyears
e i Tun 3embumira/Soil type Dystric Cambisols
I : / Hanmopcka sucuna/Altitude 949 m
gl Y Belgrade k_ Excrozunmja/Aspect W
P 2 =g, W N Bnacuumteo/Ownership JlpaBHo/State
f e
. @FUT 58 Knoiac i)
9,@ b S A
e I
¢
Canka 4.114. Tlozunmja BUT 58 na xaptu P. Cpouje Cauka 4.115. Usrnen BUT 58
Figure 4.114. Position of SP 58 on the R. of Serbia map Figure 4.115. General view of SP 58
Ha BUT 58 cy 23 crabna OykBe M jemHO There are 23 common beech trees and one
jaBopa. sycamore maple tree on SP 58.
Jedomujarmja on 5% je 3abenexena Ha Eight common beech trees and the sycamore

ocaM crabama OykBe W jemuHOM cTabmy jaBopa. Mmaple tree had defoliation of 5%. One common
Ha jemnom crabny Oykse nedonumjaumja usnocu beech tree had 10% of its crown defoliated. Other
10%. Ha octanum crabnuma Huje koHcTatoBana.  trees had no defoliation.
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I'padmxon 4.105. Jedonujanuja mo Bpcrama apseha I'padgmxon 4.106. 3actyrubeHoct Bpcra apeeha vHa BUT 58
Graph 4.105. Defoliation by tree species Graph 4.106. Share of tree species, SP 58
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buounaukanujcka tauka 59 — KpasseBa Kamenunna (ILepje)

Sample plot 59 — Kraljeva Kamenica (Cerje)
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Caunka 4.116. [oszunmja BUT 59 ua kaptu P. CpOuje
Figure 4.116. Position of SP 59 on the R. of Serbia map

Hajzactymbennja Bpcra Ha BUT 59 je 6enu
6op ca 19 crabana. [lpucyrHa cy jom 1o jaBa
ctalia LPHOT jaceHa M KUTH-aKa M jeJHO CTadIo
13 KaTeropyje ocTajiy JUIhapu.

Crabiio u3 rpyne ocranux juinhapa Hema
95% nuiha., a nedonujaimja Ha jeIHOM CTa0Iy
kutwaka je 10%. Ha ocramum crabnuma
nedonujarrja y 2021. roauHu HUje 3a0eseKeHa.
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I'padpuxon 4.107. [ledonujanuja mo Bpcrama apseha
Graph 4.107. Defoliation by tree species
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I1I. razguacTBO/FoOrest Estate Cronosu/Stolovi
Tox. nocTasbama/Installation year 2003
KBanparua mpexa/Grid 16 x 16 km

21-40 roqunalyears
Eutric Leptosols

Crapocrt cacrojune/Stand age
Twum 3emspninTa/Soil type

Hanmopcka sucunalAltitude 575 m
Excriozunmja/Aspect W
Biacaumreo/Ownership lpxaBHo/State

Cauxka 4.117. Usrnen BUT 59
Figure 4.117. General view of SP 59

The most common species on SP 59 is Scots
pine with 19 trees. There are also two flowering
ash trees, two sessile oak trees, and one tree from
the category of other broadleaved species.

The tree from the group of other
broadleaved trees lacked 95% of leaves, and one
sessile 10%. Defoliation was not recorded in
other trees in 2021.

= Fraxinus ornus
m Other broadleaves

Pinus sylvestris
Quercus petraea

I'padgmxon 4.108. 3actyrubeHoct Bpcra apseha vHa BUT 59
Graph 4.108. Share of tree species, SP 59



Brnonngukanmnjcka tauka 60 — Bpmauka bama
Sample plot 60 — Vrnja¢ka Banja

Beldrade k>

oprde

Krogujevac

@ BHT 60

Nis

Mionce

Cuauka 4.118. [Mozunmja BUT 60 Ha kaptu P. Cpouje
Figure 4.118. Position of SP 60 on the R. of Serbia map

Hu na jemnom ox 24 crabna cnanyHa,
komko ux je Ha BUT 60, HUje kKOoHCTaTOBaHA
nedonujanuja y Toky 2021. ronune.
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T'pa¢uxon 4.109. [Tebonujanuja mo Bpcrama apseha
Graph 4.109. Defoliation by tree species

III. ra3nuacTBO/FOrest Estate Cromosu/Stolovi
Tox. mocrasibama/Installation year 2003

Ksanparua mpexal/Grid 16 x 16 km

Crapocrt cacrojune/Stand age 61-80 romunalyears
Tum 3emipninTal/Soil type Albic Luvisols
Hammopcka sucunal/Altitude 392 m
Excrozunmja/Aspect NW
Braacaumteo/Ownership ConcrBenuka/Private

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

Defoliation was not observed in any of the
24 Hungarian oak trees growing on SP 60 in

= Quercus frainetto

TI'padmkon 4.110. 3actymsenoct Bpera npeeha Ha BUT 60

Graph 4.110. Share of tree species, SP 60
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bunonnaukanujcka tauka 61 — I'ou
Sample plot 61 — Go¢
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Cauka 4.120. [MTozunmja BUT 61 Ha kaptu P. Cpouje
Figure 4.120. Position of SP 61 on the R. of Serbia map

Ha BUT 61 cBa crabma, ykymHO 24,
npunaaajy OykBH.

Ha ocam crabana nedonujanmja je 5%, Ha
nBa je 10%, a Ha ocTasuM HEMa OBe I10jaBe.

JNedoaujanuja (%) Defoliation

100

90

80

70

60

50

40

30

20

10
oé..l..I....I—I—I—I-I#Iil7

1IN 3N 4N 5N 6N 1E 2E 3E 4E 5E 1S 2S 3S 4S 5S 1W2W3W4W5W6W 7N 7E

I'padpuxon 4.111. [leponujanuja mo Bpcrama apseha
Graph 4.111. Defoliation by tree species
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III. raznuacTBO/FOrest Estate Cronosu/Stolovi
Ton. nocrassbam-a/ Installation 2003

year

Ksanpartra mpesxa/Grid 16 x 16 km

61-80 roguualyears
Dystric Cambisols

Crapocrt cacrojune/Stand age
Tum 3emsbuinTa/Soil type

Hanmopcka sucunal/Altitude 404 m

Excrozunmja/Aspect S

Buacaumreo/Ownership pxaBHo/State
# S 7l A

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

All 24 trees that grow on SP 61 are common
beech trees.

Eight trees had 5% of their leaves lost, two
trees 10%, and other trees had no defoliation.

m Fagus sylvatica

I'padpmxon 4.112. 3actyrubeHoct Bpcra apseha Ha BUT 61
Graph 4.112. Share of tree species, SP 61



Brnonngukanujcka rauka 62 — Ilnem
Sample plot 62 — Ples
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Cauka 4.122. ITozunmja BUT 62 Ha kaptu P. Cpouje
Figure 4.122. Position of SP 62 on the R. of Serbia map

Cpa crabma Ha BUT 62, ykymHo 24,
npunanajy Oyksu.

Ha 11 crabana nedonujammja je 10%, Ha
nBa je 20%, a Ha ocTaTMM HeMa OB€ T0jaBe.
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I'padpmxon 4.113. ledonujanuja mo Bpcrama apeeha
Graph 4.113. Defoliation by tree species

1. razguactBo/Forest Estate
Tox. mocrassbama/lInstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tun 3emspumiTa/Soil type
Hammopcka sucunal/Altitude

Excrozunmja/Aspect
Buacuumrso/Ownership

Pacuna/Rasina

2003

16 x 16 km

81-100 roxunalyears
Eutric Cambisols
1108 m

N

Comncreenuka/Private

Cauka 4.123. Usrnen BUT 62
Figure 4.123. General view of SP 62

All 24 trees on SP 62 are common beech

Defoliation of 10% was observed in eleven

trees, 20% in two trees, and no defoliation was
observed in other trees.

= Fagus sylvatica

I'pa¢mxon 4.114. 3actyrubeHoct Bpcra apseha Ha BUT 62

Graph 4.114. Share of tree species, SP 62
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Buonnaukanmjcka tauka 63 — Jlenenan
Sample plot 63 — Lepenac

Belirade

Caunka 4.124. Toszunmja BUT 63 Ha kaptu P. Cpouje
Figure 4.124. Position of SP 63 on the R. of Serbia map

Ha BUT 63 je 20 crabama OykBe, TpHu
crabJiia 1epa u jeZJHO CTa0JIo KUTHaKa.

Ha derupu crabama OykBe m nBa crabia
uepa aedonujanmja uzHocu 10%. JegHo crabio
nepa uma aedonujanujy ox 20%. Ha ocranum
crabiuMa oBa 1ojaBa HUje 3a0eNexeHa.
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I'padukon 4.115. Jledonujauuja no Bpcrama apseha
Graph 4.115. Defoliation by tree species
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I1I. razguacTBO/FoOrest Estate Pacuna/Rasina

Tox. nocTasbama/Installation year 2003

KBanparua mpexa/Grid 16 x 16 km

Crapocr cactojune/Stand age >120 roxunalyears
Tum 3emibuinTal/Soil type Eutric Cambisols
Hanmopcka sucunalAltitude 614 m
Excriozunmja/Aspect E
Biacaumreo/Ownership ConcrBenuka/Private

Cuamka 4.125. Usrnen BUT 63
Figure 4.125. General view of SP 63

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

Four common beech trees and two Turkey
oak trees had defoliation of 10%. One Turkey oak
tree had defoliation of 20%. Defoliation was not
observed in other trees.

® Fagus sylvatica
Quercus cerris

Quercus petraea

I'padmkon 4.116. 3actymbenoct Bpcra apseha vHa BUT 63
Graph 4.116. Share of tree species, SP 63



Brnonngukanujcka tauka 64 — Mo3roso
Sample plot 64 — Mozgovo

Belgrade

Cauka 4.126. [Tozunmja BUT 64 Ha kaptu P. Cpouje
Figure 4.126. Position of SP 64 on the R. of Serbia map

Ha BUT 64 cy 23 crtabna OykBe U jemHO
cTabJ10 jacuke.

Ha ocam crabana Oykee apedonujanuja
u3Hocu 10%, Ha mo jemHoM cTabmy je 20% wu
99%. Jleponujanuja Ha cradiy jacuke je 70%. Ha

OCTaJINM crabimnma oBa mnojaBa HUje
KOHCTaTOBAHA.
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I'padmxon 4.117. leponujanmja mo Bpcrama apseha
Graph 4.117. Defoliation by tree species

III. ra3nuacTBO/FOrest Estate Pacuna/Rasina
Tox. mocrasibama/Installation year 2003
Ksanparua mpexal/Grid 16 x 16 km

81-100 roxunalyears
Dystric Cambisols
685 m

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude

Excrozunmja/Aspect E
Braacaumteo/Ownership

JpxaBHo/State

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

There are 24 common beech trees and one
aspen tree on SP 64.

Defoliation of 10% was observed in eight
common beech trees. The rates of 20% and 99%
were observed in one tree each. The aspen tree
was affected by 70% defoliation. Other trees had
no signs of defoliation.

H Fagus sylvatica

Populus tremula

I'pa¢pmxon 4.118. 3actyrubeHoct Bpcra apeeha Ha BUT 64
Graph 4.118. Share of tree species, SP 64
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buounaukanujcka tauka 65 — Kpymesan bp3eha

Sample plot 65 — Krusevac Brzeca
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Canka 4.128. TTosurmja BUT 65 na kaptu P. Cpouje
Figure 4.128. Position of SP 65 on the R. of Serbia map

Ha BUT 65 nanaze ce 22 crabna mpHOr
O0opa ¥ 1o jeaHo crabio Oejor Oopa M LPHOT

jacena.

Ha jennom crabmy npHOr jaceHa y TOKY
2021. roaune 3abenexeHa je nmedosujanuja of
60%. Ha ocranum crabnuMa oBa IojaBa HHUjE
KOHCTAaTOBaHa.
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I'padpuxon 4.119. [leponujanuja mo Bpcrama apseha
Graph 4.119. Defoliation by tree species
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HIT Konraounk/NP Kopaonik
2003

16 x 16 km

41-60 romunalyears
Eutric Cambisols

1. ra3guacTso/Forest Estate
Tox. mocrasspamalInstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude 1066 m
Excriozunmja/Aspect SE
Biacaumreo/Ownership Jlp>xaBHo/State

Canka 4.129. Usrnen BUT 65
Figure 4.129. General view of SP 65

There are 22 Austrian pine trees, one Scots
pine, and one flowering ash tree on SP 65.

Defoliation of 60% was recorded in the
flowering ash tree in 2021. Defoliation was not
observed in other trees.

® Fraxinus ornus
= Pinus nigra
Pinus sylvestris

I'pagmxon 4.120. 3actyrubeHoct Bpcra apseha Ha BUT 65
Graph 4.120. Share of tree species, SP 65



Bunonnaukanmujcka tauka 66 — Beamka Byauna

Sample plot 66 — Velika Bulica

Belgrade

1
SERg,
\ =8y,

@ BUIT 66

Cauka 4.130. [Tozunmja BUT 66 Ha kaptu P. Cpouje
Figure 4.130. Position of SP 66 on the R. of Serbia map

buonnaukanmjcka tauka (bBUT) 66 — Bennka
Dynuna nocrasbena je 2003. roauHe y KBaJIpaTHO]
mpexu 16 x 16 km y npusarnoj mrymu. Oa BUT
je moceuena 2016. roquHe Kaja cy Ha BHOj TJIaBHE
Bpcte apseha Ome Quercus frainetto m Quercus
petraea. IIpema metomonoruju (Manual 2017) BUT
ce 3ajpkaBa Ha 1mocTojehoj JIoKanuju cBe JOK HOBO
W3HUKJA T[OjelMHa4YHa cTabjia He Oyny wuMana
MUHUMYM 60 CM BUCHHE, HAKOH Yera ce HacTaBJbha
npaheme 1Mo ycTajbeHOj METOIOJIOTHjH.

III. ra3nuacTBO/FOrest Estate Pacuna/Rasina
Tox. mocrasibama/Installation year 2003
Ksanparua mpexal/Grid 16 x 16 km

81-100 roxunalyears
Dystric Cambisols

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 567 m
Excrozunmja/Aspect NE
Braacaumteo/Ownership ConcrBenuka/Private

Cuauka 4.131. Usrnex 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.
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Buonnaukanmujcka tauka 67 — Makpemane
Sample plot 67 — MakreS$ane

Belirade

Caunka 4.132. IToszunmja BUT 67 Ha kaptu P. CpOuje
Figure 4.132. Position of SP 67 on the R. of Serbia map

Cenam crabna cnagyna u 17 nepa Hanasu
ce Ha BUT 67.

Kon vetnpu crabna 1iepa u jaBa cliajyHa
neponmujanmja uzHocu 10%. dedonujaumjy ox
20% wuMma nmeceT crabaiia mepa ¥ 4YETHPH cTadia
cinanyna. Kon nea crabna niepa nedoinujanuja je
30%, a xon jemnor ctabmna 40%. JemHo crabio
cianyna uma aedonujanujy 99%.
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I'padpuxon 4.121. [leponujanuja mo Bpcrama apseha
Graph 4.121. Defoliation by tree species

76

I1I. razguacTBO/FoOrest Estate Pacuna/Rasina
Tox. nocTasbama/Installation year 2003
KBanparua mpexa/Grid 16 x 16 km

41-60 romunalyears
Eutric Cambisols

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude 268 m
Excriozunmja/Aspect SW
Biacaumreo/Ownership ConcrBenuka/Private

Cauka 4.133. Usrnen BUT 67
Figure 4.133. General view of SP 67

There are seven Hungarian oak trees and 17
Turkey oak trees on SP 67.

Four Turkey oak and two Hungarian oak
trees had defoliation of 10%. Ten trees of Turkey
oak and four trees of Hungarian oak had
defoliation of 20%. Two Turkey oak trees had
defoliation of 30% and one of 40%. One
Hungarian oak tree had 99% defoliation.

m Quercus cerris

Quercus frainetto

I'padmxon 4.122. 3actyrubeHoct Bpcra apseha vHa BUT 67
Graph 4.122. Share of tree species, SP 67



Bbuounaukanujcka tauka 68 — bpyc
Sample plot 68 — Brus

Belgrade

1
SERy,
ity

Cuauka 4.134. [Tozunmja BUT 68 Ha kaptu P. Cpouje
Figure 4.134. Position of SP 68 on the R. of Serbia map

Ha BUT 68 je 17 crabana niepa, Tpu ctabia
cllajlyHa U yeTupu crabia Oarpema.

Ha mect crabama nepa nedonujamuja je
10%, Ha ocam je 20%, a Ha jenqHoM cTtadiy 30%.
Ha mo jemHom crabny crnagyHa nedonujamnmja
uzHocu 10% u 20%. Ilo jemHo cTabno ox yeTHpH
crabma Oarpema uma gaedomujaumjy ox 20%,
40%, 50% u 95%.
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I'paduxon 4.123. [lehonmujanuja mo Bpcrama apseha
Graph 4.123. Defoliation by tree species

III. ra3nuacTBO/FOrest Estate Pacuna/Rasina
Tox. mocrasibama/Installation year 2003
Ksanparua mpexal/Grid 16 x 16 km

81-100 roxunalyears
Eutric Leptosols

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 328 m
Excrozunmja/Aspect S
Braacaumteo/Ownership ConcrBenuka/Private

Cauka 4.135. Uzrnen 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.

Six Turkey oak trees had defoliation of 10%,
eight 20%, and one tree 30%. Defoliation was
10% and 20% in one Hungarian oak tree each.
One tree out of four black locust trees had
defoliation of 20%, 40%, 50% and 95%.

m Quercus cerris
Quercus frainetto

Robinia
pseudoacacia

I'paduxon 4.124. 3actyrusenoct Bpcra npseha vHa BUT 68
Graph 4.124. Share of tree species, SP 68
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Bbunonnaukanujcka tauka 69 — beaa Ilananka

Sample plot 69 — Bela Palanka

Belgrade -

smedarovo

Nis N

Leskova

Mironce

Canka 4.136. [Tozunmja BUT 69 Ha kaptu P. CpOuje
Figure 4.136. Position of SP 69 on the R. of Serbia map

Csa crabma wa BUT 69, ykymHOo 24,
npunanajy OyksH.
Ha nBa crabna medomujamuja je 5%. Kog

1. ra3guacTso/Forest Estate
Tox. nocTasbama/Installation year 2003
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude 1355 m

Excriozunmja/Aspect
Biacaumreo/Ownership

Humi/Nis

16 x 16 km
101-120 romunalyears
Rendzic Leptosols

PaBno/Flat
[HpxaBHo/State

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

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

common heech trees.

Two trees had 5% defoliation. In six trees,

mrect crabana aedonujanuja je 10%. Ha ocranux the defoliation was 10%. Defoliation was not

16 crabana Huje KOHCTATOBaHA OBa I10jaBa.
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I'paduxon 4.125. [leponujaruja mo BpcTama apseha
Graph 4.125. Defoliation by tree species
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found in the other 16 trees.

= Fagus sylvatica

I'paduxon 4.126. 3actymssenoct Bpcra npeeha na BUT 69

Graph 4.126. Share of tree species, SP 69



Bunonngukanujcka tauka 70 — JIlykoBo
Sample plot 70 — Lukovo

Belgrade

Cuauka 4.138. [Tozunmja BUT 70 Ha kaptu P. CpOuje
Figure 4.138. Position of SP 70 on the R. of Serbia map

Ha BUT 70 je 17 crabana nepa u cemam

crabana ciaayHa.

Ha jennom crabny uepa medonujannja je
10%. Ha mno jemHom crabmy ciagyHa
nedomujanuja m3nocu 5% u 30%. Ha ocramum
crabnuma Ha Taukn 70 oBa TmojaBa HUjE
3abenexxena y 2021. roquan
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I'padmxon 4.127. leponujanmja mo Bpcrama apseha
Graph 4.127. Defoliation by tree species

III. ra3nuacTBO/FOrest Estate Humr/Nis§
Tox. mocrasibama/Installation year 2003
Ksanparua mpexal/Grid 16 x 16 km

81-100 roxunalyears
Eutric Leptosols
593 m

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude

Excrozunmja/Aspect S
Braacaumteo/Ownership

Concraenuka/Private

Cauka 4.139. Usrnen BUT 70
Figure 4.139. General view of SP 70

There are 17 Turkey oak trees and seven
Hungarian oak trees on SP 70.

OneTurkey oak tree was affected by 10%
defoliation. There was one Hungarian oak tree in
the defoliation classes of 5% and 30%. Other
trees growing on plot 70 had no defoliation
recorded in 2021.

= Quercus cerris

Quercus frainetto

I'padmxon 4.128. 3actyrubeHoct Bpcra apseha va BUT 70
Graph 4.128. Share of tree species, SP 70
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Buonnaukanmnjcka tauka 71 — Bphenosuna
Sample plot 71 — Vréenovica

Belorade

L
SERy,
“

Caunka 4.140. ITozunmja BUT 71 na kaptu P. Cpouje
Figure 4.140. Position of SP 71 on the R. of Serbia map

Ha BUT 71 cy cBa crabma mepa, yKyIHO
24.

Ha jennom crabny nedonujaunja je 5%, Ha
nBa crabna je 10%, Ha ocramuMm cTabimma HeMa
nedonujaruje
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I'paduxon 4.129. [ledponmjaruja mo BpcTama npeehia
Graph 4.129. Defoliation by tree species
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I1I. razaurcTBO/FOrest Estate
Tox. mocrasspamalInstallation year

Ksanparna mpesxal/Grid

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

Hum/Nis

2003

16 x 16 km

61-80 roguualyears
Rendzic Leptosols
252 m

S

Comncrsenuka/Private

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

All trees on SP 71 are Turkey oak trees, a

total of 24.

Defoliation was 5% in one tree; it was 10%
in two trees; all the other trees had no defoliation

recorded.

Quercus cerris

I'paduxon 4.130. 3actyrubenoct Bpcra apseha va BUT 71
Graph 4.130. Share of tree species, SP 71



Bnonnaukanmnjcka tauka 72 — PaxenkoBaig
Sample plot 72 — Radenkovac

Belgrade

1
SERy,
ity

ruee @ BHFT2

Cauka 4.142. [Tozunmja BUT 72 wa kaptu P. Cpouje
Figure 4.142. Position of SP 72 on the R. of Serbia map

Ha BUT 72 cBa 3acrymbeHa crabina,
YKYITHO 24, npunanajy OyKBu.

Ha cenam crabana nedonujaunja je 5%, Ha
jenaom je 10%. Ha ocrammm crabimma Ha OBOj
Tavyku Jedonujanyja Huje KoHcTaropaHa y 2021.
TOJIVHHU.
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I'paduxon 4.131. [lehonujanuja mo Bpcrama apseha
Graph 4.131. Defoliation by tree species

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excrozunmja/Aspect
Braacaumteo/Ownership

Hum/Nis

2003

16 x 16 km

61-80 roguHalyears
Eutric Cambisols
1105 m

PaBno/Flat
JpxaBHo/State

Cauka 4.143. Uzrnen BUT 72
Figure 4.143. General view of SP 72

All trees on SP 72, a total of 24, are

common beech trees.

Seven trees had 5% defoliation and one
10%. Other trees on this sample plot did not show

signs of defoliation in 2021.

Fagus sylvatica

I'paduxon 4.132. 3actyruseHoct Bpcra apseha va BUT 72
Graph 4.132. Share of tree species, SP 72
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Buonnaukanujcka tauka 73 — [pujenosbe | (Io6ujennk)

Sample plot 73 — Prijepolje I (Pobijenik)
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Camuka 4.144. TTozunmja BUT 73 na xaptu P. CpGuje
Figure 4.144. Position of SP 73 on the R. of Serbia map

Yerupu crabna jene u 20 crabana cmpue
Hanas3u ce Ha BUT 73.

Ha jennom crabny cmpue aedonujanuja je
99%. Ha octranum crabnuma Hema aedonujanyje.

Jedonujanuja (%) Defoliation

100

90

80

70

60
50

40

30

20

10

I'paduxon 4.133. [leponujaruja mo BpcTama apseha
Graph 4.133. Defoliation by tree species
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I1I. rasguacTBO/Forest Estate

Tox. mocTassbama/lnstallation year

Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Twum 3emspninTa/Soil type
Hanmopcka sucunalAltitude

Excriozunmja/Aspect
Bnacuumrrso/Ownership

[Ipujenosse/Prijepolje
2003

16 x 16 km
Paznomo6HO/Uneven aged
Rendzic Leptosols
1201 m

PaBHo/Flat
JpxaBHO/State

Cauxka 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.

One Norway spruce tree had 99% of its
crown defoliated. There was no defoliation in the

remaining 19 trees.

u Abies alba
Picea abies

I'paduxon 4.134. 3actymssenoct Bpcra npseha na BUT 73
Graph 4.134. Share of tree species, SP 73



buounaukanujcka tauka 74 — Hosa Bapoum (bo:xkeruhu)

Sample plot 74 — Nova Varo$ (BoZetiéi
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Canka 4.146. Tlozunuja BUT 74 na xaptu P. Cpouje
Figure 4.146. Position of SP 74 on the R. of Serbia map

Ha BUT 74 cBa crabna cy cMmpueBa, HBHX
24.

Ha jemnom crabmy npedonujanuja m3HOCH
20%. Ocrana crabma cy 0e3 KOHCTaTOBaHE
nedonujaruje y 2021, roauHu.
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I'paduxon 4.135. [leponujanuja mo Bpcrama apseha
Graph 4.135. Defoliation by tree species

1. razguactBo/Forest Estate
Tox. mocrassbama/lInstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tun 3emspumiTa/Soil type
Hammopcka sucunal/Altitude

Excrozunmja/Aspect
Buacuumrso/Ownership

IIpujenosme/Prijepolje
2003

16 x 16 km
Paznono6HO0/Uneven aged
Humic Cambisols

1191 m

N

HpxaBHo/State

Cauka 4.147. Uzrnen BUT 74
Figure 4.147. General view of SP 74

All 24 trees on SP 74 are Norway spruce

trees.

Defoliation amounted to 20% in one tree.

Other trees had no defoliation recorded in 2021.

u Picea abies

I'paduxon 4.136. 3actymsenoct Bpcra ngpseha na BUT 74
Graph 4.136. Share of tree species, SP 74
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Buonnaukanujcka tauka 75 — [lpujenosse 11
Sample plot 75 — Prijepolje 11

I1I. razaurcTBO/FOrest Estate [Mpujenosse/Prijepolje
Tox. nocTasbama/Installation year 2003

L KBanparua mpexa/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 61-80 roguualyears
N e T ‘ Tun semsbumra/Soil type Gleyic Luvisols
Hanmopcka sucunalAltitude 1050 m
{ L S , Excrosuruja/Aspect W
=, W L Bnacaumrrso/Ownership JpxaBHo/State

@BUT 75
Cauka 4.148. IToszunmja BUT 75 ua kaptu P. CpOuje Canka 4.149. Usrnen BUT 75
Figure 4.148. Position of SP 75 on the R. of Serbia map Figure 4.149. General view of SP 75
Ha BUT 75 je 3acTymbeHo miecT crabana There are six sessile oak and three Turkey
KUTHaKa U TpH cTadJia 1epa. oak trees on SP 75.
Ha mo jemnom crabmy nepa aedomnmjarmja Defoliation of 15% and 20% was found in

je 15% u 20%. debonujaimja Ha jenHom ctabmy one Turkey oak tree per class. It was 20% in one
kuTaka je 20%. Ha ocranum crabmuma Hema Sessile oak tree. There was no defoliation in other
nedonujanyje. trees.
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I'paduxon 4.137. [leponujaruja mo BpcTama apseha I'paduxon 4.138. 3actyrusenoct Bpcra npseha va BUT 75
Graph 4.137. Defoliation by tree species Graph 4.138. Share of tree species, SP 75
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buounaukanujcka tauka 76 — Put Tpuasa (I'ostuja 3anan)

Sample plot 76 — Rit Trnava (Golija West)

Belgrade

Cauka 4.150. [Tozunmja BUT 76 Ha kaptu P. Cpouje
Figure 4.150. Position of SP 76 on the R. of Serbia map

Ha BUT 76 cy 3actymspena 22 crabna
OykBe U JBa cTabia cMpye.

Hu =©a jemHom onx crabana
KoHcTaToBaHa Aedonujanuja y 2021. ronuHw.

HUje
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I'paduxon 4.139. [leponujanuja mo Bpcrama apseha
Graph 4.139. Defoliation by tree species

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude
Excrozunmja/Aspect
Braacaumteo/Ownership

IIIymapcTBo/Sumarstvo
2003

16 x 16 km

61-80 romunalyears
Dystric Cambisols
1526 m

SW

JpxaBHo/State

Cauka 4.151. Usrnen BUT 76
Figure 4.151. General view of SP 76

There are 22 common beech trees and two
Norway spruce trees on SP 76.

Defoliation was not found in any of the trees
in 2021.

= Fagus sylvatica
Picea abies

I'paduxon 4.140. 3actyrusenoct Bpcra npseha vHa BUT 76
Graph 4.140. Share of tree species, SP 76
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Buonnmnkanujcka tauka 77 — PauxkoBuhen 3a0pan (Pamka ncrok)
Sample plot 77 — Rac¢kovi¢ev Zabran (Raska Istok)

Camuxka 4.152. ITozunwmja BUT 77 na xaptu P. CpGuje
Figure 4.152. Position of SP 77 on the R. of Serbia map

Ha BUT 77 najBumie nma crabana uepa,
ykymHO 17. Ha oBoj Tauku cy W Tpu crabia
CllaJyHa Y 10 /1Ba ctabna rpada u MeayHIa.

Ha jennom crabmy rpaba nedonmjanuja je
10%, Ha apyrom 15%. Ko crabana nepa Ha 1iect
je nedonujaruja 5%, Ha ocam je 10%, a Ha Tpu
crabma 15%. Ha ngBa crabma criaayHa
nedonujarja uznocu 10%, a Ha jemnom 15%.
Jemno crabmo menynia uma 10%, a jenno 15%
nedonujamyje.
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I'padpuxon 4.141. [leponujanuja mo Bpcrama apseha
Graph 4.141. Defoliation by tree species
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I1I. razmunacTo/Forest Estate [LIymapctBo/Sumarstvo
Tox. nocTasbama/Installation year 2003
KBanparua mpexa/Grid 16 x 16 km

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type Calcaric Regosols

Hanmopcka sucunalAltitude 572 m

Excriozunmja/Aspect E
Biacaumreo/Ownership

Cauka 4.153. Usrnen BUT 77
Figure 4.153. General view of SP 77

Most trees on SP 77 are Turkey oak trees, a
total of 17. There are also three Hungarian oak
trees, two common hornbeams, and two downy
oak trees.

One hornbeam tree had defoliation of 10%,
and another one 15%. Regarding Turkey oak
trees, defoliation was 5% in six trees, 10% in
eight, and 15% in three trees. Two Hungarian oak
trees had defoliation of 10% and one 15%. One
downy oak tree had 10% defoliation and one
15%.

m Carpinus betulus

m Quercus cerris
Quercus frainetto
Quercus pubescens

I'pagmxon 4.142. 3actyrubeHoct Bpcra apseha va BUT 77
Graph 4.142. Share of tree species, SP 77

Paznomo6HO0/Uneven aged

Corncrennka/Private



Buonnankanujcka Tauka 78 — Golija Osredak (I"osimja ucTOK)
Sample plot 78 — Golija Osredak (Golija East)

Belgrade

1
SERg,
\ =8y,

Cauka 4.154. [Tozunmja BUT 78 Ha kaptu P. CpOuje
Figure 4.154. Position of SP 78 on the R. of Serbia map

KuTtwak je jeauHa IpBeHacTa BpCTa, ydja
ce crabma Hanasze Ha BUT 78.

Ha Tpm crabna  KoHcTaToBaHa je
nedonujaruja o 5%, Ha 12 cradana 10%, na 7
crabasa 15% wu Ha mo jemHoMm ctabmy 20%,
oxHOCHO 30%.
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I'padmkon 4.143. Jledponujauuja no Bpcrama apeeha
Graph 4.143. Defoliation by tree species

I1I. rasguacTBO/FOrest Estate

Tox. mocraspamallnstallation year

Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude
Excriozumnmja/Aspect
Braacaumteo/Ownership

IIIymapcTBo/Sumarstvo
2003

16 x 16 km

61-80 roguHalyears
Eutric Regosols

943 m

E

JpxaBHo/State

Cauka 4.155. Usrnen BUT 78
Figure 4.155. General view of SP 78

Sessile oak is the only tree species whose

trees grow on SP 78.

Defoliation of 5% was recorded in three
trees, 10% in 12 trees, 15% in seven trees, and

20% and 30% in one tree each.

Quercus petraea

I'padukon 4.144. 3actymbenoct Bpcra apseha va BUT 78
Graph 4.144. Share of tree species, SP 78
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Bbuonnaukanmnjcka tauka 79 — IlpoJsiom
Sample plot 79 — Prolom

Belorade

L
SERy,
“

Caunka 4.156. [Tozunmja BUT 79 Ha kaptu P. CpOuje
Figure 4.156. Position of SP 79 on the R. of Serbia map

Byksa je jemuHa npBeHacTa BpCTa 4YHja ce
24 crabna Hanaze Ha BUT 79.

Ha 11 crabana gedonujauuja je 10%, Ha
net crabana je 20%. Ha octanum ctabiuma Huje
OuJ10 OBe TI0jaBe.

Jedonujanuja (%) Defoliation

100 [
90 |7

80 [

70

60
50

40

30

20

1o'ﬁ7-L

zzzzzuw
N ®» S b o

98000

2zzzzzyYypRz
EREE

=)
\

2E
5E |
6E |
25 |
3s
45
58
65 ||

I'paduxon 4.145. [ledponmjaruja mo Bpctama npeehia
Graph 4.145. Defoliation by tree species
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I1I. razaurcTBO/FOrest Estate
Tox. mocrasspamalInstallation year

Ksanparna mpesxal/Grid

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

Tormnmma/Toplica
2003

16 x 16 km

101-120 romunalyears
Dystric Leptosols
1275 m

W

Jp>xaBHo/State

Cauka 4.157. Usrnen BUT 79
Figure 4.157. General view of SP 79

Common beech is the only tree species
whose 24 trees are found on SP 79.

Eleven trees were

affected by 10%

defoliation and five trees by 20%. Other trees did

not record defoliation.

Fagus sylvatica

I'paduxon 4.146. 3actyrusenoct Bpcra apseha va BUT 79
Graph 4.146. Share of tree species, SP 79



buounaukanujcka tauxka 80 — beso/sun (baaune)

Sample plot 80 — Beloljin (Blace)

Belgrade

1
SERg,
\ =8y,

Cuauka 4.158. [Tozunmja BUT 80 Ha kaptu P. Cpouje
Figure 4.158. Position of SP 80 on the R. of Serbia map

Ha BUT 80 namasu ce 13 crabama mepa u
11 crabana cnaayHa.

Kon crabama mepa Ha mect je
nedonujanuja 10%, na getupu je 20% u Ha Tpu
30%. Kom crabanma crmagyHa —IIeCT MMa
nedonujanujy 10%, a net 20%.
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I'paduxon 4.147. [lehonujanuja mo Bpcrama apseha
Graph 4.147. Defoliation by tree species

III. ra3nuacTBO/FOrest Estate Torumma/Toplica
Tox. mocrasibama/Installation year 2003

Ksanparua mpexal/Grid 16 x 16 km

Crapocr cactojune/Stand age 81-100 roxunalyears
Tum 3emipninTal/Soil type Albic Luvisols
Hammopcka sucunal/Altitude 437 m
Excrozunmja/Aspect N
Braacaumteo/Ownership ConcrBenuka/Private

Cauka 4.159. Uzrneq 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 six Turkey oak
trees. It was 20% in four and 30% in three trees.
Regarding Hungarian oak trees, defoliation of
10% was found in six and 20% in five trees.

m Quercus cerris

Quercus frainetto

I'paduxon 4.148. 3actyrusenoct Bpcra npseha va BUT 80
Graph 4.148. Share of tree species, SP 80
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Buonnmnkanujcka tauka 81 — Kypmyminja
Sample plot 81 — Kur$umlija

Belgrade

Canka 4.160. [Tozunmja BUT 81 Ha kaptu P. CpOuje
Figure 4.160. Position of SP 81 on the R. of Serbia map

Ha BUT 81 dyernpm crabna mnpumangajy
1epy, a isa ciuaayHy.

Ha mo jemnom crabny mepa nedonujarmja
m3nocu 10%, 20%, 30% wu 40%. Kox o0a crabna
cianyna aedonujamnuja je 20%.

Jedonujanuja (%) Defoliation

w0
9
80
0
60

50

40

30

2 ,//»

) ,xi/_ ﬂ—
1s 25 3s s 7s 8s

I'paduxon 4.149. [leponmjaruja mo BpcTama npeehia
Graph 4.149. Defoliation by tree species
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I1I. razguacTBO/FoOrest Estate Tormumra/Toplica
Tox. nocTasbama/Installation year 2003
KBanparua mpexa/Grid 16 x 16 km

41-60 romunalyears
Eutric Cambisols

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude 453 m
Excriozunmja/Aspect W
Biacaumreo/Ownership ConcrBenuka/Private

Camka 4.161. Usrnen BUT 81
Figure 4.161. General view of SP 81

On SP 81, four trees belong to Turkey oak
and two to Hungarian oak.

Defoliation in the rates of 10%, 20%, 30%
and 40% affected one Turkey oak tree per class.
Both Hungarian oak trees had 20% defoliation.

B Quercus cerris

Quercus frainetto

I'paduxon 4.150. 3actyrubsenoct Bpcra npseha va BUT 81
Graph 4.150. Share of tree species, SP 81



Bnonngukanmnjcka tauka 82 — Kuropaha
Sample plot 82 — Zitorada

Beldrade

SERg,
1

%, e g @ BUT 82

Leskova

Canka 4.162. ITosurmja BUT 82 Ha kaptu P. Cpouje
Figure 4.162. Position of SP 82 on the R. of Serbia map

Haj3actymipennja papBeHacTa BpcTa Ha
BUT 82 je uep, ca 18 crabana. Ha tauku cy joir
1o 7aBa CTabila KJIIEHa W KHUTHAaKa W MO jeIHO
ctabmo rpaba u cnagyHa.

Kon ob6a crabna kinena u oba crabna
KATHhaka jaedonmjanuja je 20%, a kox crabia
rpaba u crabsa cnagyna 10%. Hedbonmjanuja ox
10% koHcTaTOBaHA je KOJ IIecT cTabana 1epa,
20% xox ocam crabana, a 30% xox aBa crabia.
ITo jemno crabno mepa mma nedonujanujy of
60% u 80%.
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I'padmkon 4.151. Jledponujanuja no Bpcrama apeeha
Graph 4.151. Defoliation by tree species
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III. ra3nuacTBO/FOrest Estate Torumma/Toplica
Tox. mocrasibama/Installation year 2003
KsanparHa mpesxa/Grid 16 x 16 km

61-80 roguHalyears
Chromic Luvisols

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 480 m
Excriozumnmja/Aspect NE
Braacaumteo/Ownership JpxaBHo/State

Cuauka 4.163. Msrnen BUT 82
Figure 4.163. General view of SP 82

The most common tree species on SP 82 is
Turkey oak, with 18 trees. There are also two
field maple trees, two sessile oaks, one hornbeam
and one Hungarian oak tree on the plot.

Both field maple trees and both sessile oak
treas had defoliation of 20%, while in the
common hornbeam tree and Hungarian oak, it
amounted to 10%. Six Turkey oak trees had
defoliation of 10%, eight trees of 20% and two
trees 30%; oneTurkey oak tree had defoliation of
60% and 80%, respectively.

= Acer campestre
Carpinus betulus
Quercus cerris
Quercus frainetto
Quercus petraea

I'padmkon 4.152. 3actymbenoct Bpcra apseha va BUT 82
Graph 4.152. Share of tree species, SP 82
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buounaukanujcka tauka 83 — Kypmymiujcka 6ama

Sample plot 83 — KurSumlijska Banja

I1I. razguacTBO/FoOrest Estate Tormumra/Toplica

o Tox. mocrasbamsalInstallation year 2003
16 x 16 km

41-60 romunalyears
Eutric Cambisols

Ksanparna mpexa/Grid
s : Crapocrt cacrojune/Stand age
TN Tun 3emspumrta/Soil type

g ' Hanmopcka sucuna/Altitude 731 m
P Bograde Excrosummja/Aspect E
[HpxaBHo/State

i B i, Y < Bnacaumrao/Ownership

Opp

Mironce

Caunka 4.164. ITozunmja BUT 83 Ha kaptu P. CpOuje Canka 4.165. Usrnen BUT 83
Figure 4.164. Position of SP 83 on the R. of Serbia map Figure 4.165. General view of SP 83

There are 13 Turkey oak trees, eight

Ha BUT 83 nanasu ce 13 crabana uepa, 8
Hungarian oak trees, and three sessile oak trees

crabana ciiajiyHa u Tpu cTaljia KUTHaKa.
Kox crabama mepa w©a mect je onSP83.

nedommjammja 10%, Ha 1o jexHom je 20%, 30%, Regarding Turkey oak trees, defoliation was

50% u 60% u Ha Tpu Hema aedonujanmje. Kox 10% in six trees, 20%, 30%, 50%, and 60% in

crabana ciaaayHa 1Mo Tpu uMmajy aedonujaidjy ox  one per class, and three trees had no defoliation.

10% u 20%, a nBa crabma 30%. Ha jemnom Regarding Hungarian oak, three trees had

cTabny kuTHaka gAedonujanuja usnocu 10%, a ua  defoliation of 10%, another three of 20%, and two
trees of 30%. One sessile oak tree had defoliation

jemrnom 20%.
of 10% and one of 20%.

Jedonujanuja (%) Defoliation
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I'paduxon 4.153. [leponujaruja mo BpcTama apseha I'padpuxon 4.154. 3actymssenoct Bpcra gpeeha na BUT 83
Graph 4.153. Defoliation by tree species Graph 4.154. Share of tree species, SP 83
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Bnonngukanmnjcka tauka 85 — Besba riiaBa
Sample plot 85 — Velja Glava

AN III. ra3muacTBO/FOrest Estate
e~ L Ton. nocraemama/lnstallation year
Kganparna mpexal/Grid
Crapocrt cacrojune/Stand age
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Cauka 4.166. [Tozunmja BUT 85 na kaptu P. Cpouje
Figure 4.166. Position of SP 85 on the R. of Serbia map

Haj3actympennje napBeHacTe BpcTa Ha
BUT 85 cy rpab u OykBa ca mo 11 crabana. Ha
Ta4yK{ je jou Mo jemHo crabjo kieHa M Oeror
jacena.

Kon crabna knena pedonujanuja je 10%, a
koa Oernor jacena paedommjanuje Hema. Kop
yetupu crabna Oykse aedonujaunja je 5%, Koz
tpu 10%, a kox jemHor 20%. Tpu crabna rpaba
uMmajy creneH nedonujanuje ox 5%, a aBa o
10%. Ha octanmum crabnmumMa Hema nedomnujarimje.
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I'padpuxon 4.155. [leponujanuja mo Bpcrama apseha
Graph 4.155. Defoliation by tree species
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Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude
Excrozunmja/Aspect
Braacaumteo/Ownership

[Iyma/Suma

2003

16 x 16 km

81-100 roxunalyears
Eutric Cambisols
602 m

N
ComncrBenuka/Private

Ciauka 4.167. Uszrnen BUT 85
Figure 4.167. General view of SP 85

The most common tree species on SP 85 are
common hornbeam and common beech with 11
trees each. The plot has also got a field maple and
a common ash tree.

The field maple tree had defoliation of 10%,
and the common ash had no defoliation. Four
beech trees had defoliation of 5%, three of 10%
and one of 20%. Three common hornbeam trees
had a degree of defoliation of 10%. Other trees
had no defoliation.

u Acer campestre

m Carpinus betulus
Fagus sylvatica
Fraxinus excelsior

I'paduxon 4.156. 3actymssenoct Bpcra ngpeeha va BUT 85
Graph 4.156. Share of tree species, SP 85
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Buonnaukanmnjcka tauka 86 — JlanorHuue
Sample plot 86 — Lapotnice

SER - 4
\SERe, ¢ /

Caunka 4.168. IToszunmja BUT 86 Ha kaptu P. CpOuje
Figure 4.168. Position of SP 86 on the R. of Serbia map

Haj3actymibenuje  apBeHacTe BpCTE Ha
BUT 86 cy nyxmak 1 KieH ca o 6 crabana. Ha
TA4KH je joul mer crabaja 1epa U jeaHo cTadio
CcllaIyHa.

Kon crabna cnagyna Hema nedoidjaiyje.
Kon tpu crabna xinena aedonujanuja je 5%, koq
jemuor je 10%, a kox mBa crabma 25%. Ha tpu
crabiia JIy)kibaka 3a0esexeHa je nedonujaiuja o
5%, a Ha jennom 10%. ITo jeaHo ctabii0 nepa uma
nedomujarjy om  10%, omHocHO 25%. Ha
OCTaJuM cTadiimMa Hema fedorujanmje.
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I'padpuxon 4.157. [leponujanuja mo Bpcrama apseha
Graph 4.157. Defoliation by tree species
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I1I. razguacTBO/FoOrest Estate I_HyMa/guma
Tox. nocTasbama/Installation year 2003
KBanparua mpexa/Grid 16 x 16 km

81-100 roxunalyears
Dystric Regosols

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude 252 m
Excriozunmja/Aspect NE
Biacaumreo/Ownership ComncrBenuka/Private

Camka 4.169. Vzrnen BUT 86
Figure 4.169. General view of SP 86

The most common tree species on SP 86 are
pedunculate oak and field maple with six trees
each. The plot has also got five Turkey oak trees
and a Hungarian oak tree.

There was no defoliation in the Hungarian
oak tree. Three field maple trees had defoliation
of 5%, one of 10% and two of 25%. Defoliation
of 5% was recorded in three pedunculate oak
trees, and 10% in one tree. Defoliation rates of
10% and 25% were recorded in one Turkey oak
tree each. Other trees had no signs of defoliation.

B Acer campestre
B Quercus cerris
= Quercus frainetto

Quercus robur

I'pagmxon 4.158. 3actyrubenoct Bpcra apseha va BUT 86
Graph 4.158. Share of tree species, SP 86



buounaukanujcka tauka 87 — lipna Tpasa
Sample plot 87 — Crana Trava

Belorade
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Cauka 4.170. [Tozunja BUT 87 Ha kaptu P. Cpouje
Figure 4.170. Position of SP 87 on the R. of Serbia map

Cpa 24 craboma wa BUT 87 npunanmajy
OYKBH.

Ha 10 crabara  HeMa  3HAKOBa
nedonujanuje. Ha mect crabana ona usHocu 5%,
Ha ocaMm je 10%. Ha ocrtamum crabiauma Huje
KOHCTaTOBaH ryouTax Jmmrha.
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I'padmkon 4.159. Jledonujanuja no Bpcrama apeeha
Graph 4.159. Defoliation by tree species

III. ra3nuacTBO/FOrest Estate U_[yMa/guma
Tox. mocrasibama/Installation year 2003
Ksanparua mpexal/Grid 16 x 16 km

101-120 rogunalyears
Dystric Cambisols
1286 m

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excriozumnmja/Aspect N
Braacaumteo/Ownership

Concraenuka/Private

Cauka 4.171. Usrnen BUT 87
Figure 4.171. General view of SP 87

All 24 trees on SP 87 are common beech
trees.

Ten trees had no signs of defoliation. It was
5% in six trees and 10% in eight trees. Other trees
had no signs of defoliation recorded.

Fagus sylvatica

I'padmkon 4.160. 3actymbenoct Bpcra apseha va BUT 87
Graph 4.160. Share of tree species, SP 87
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bunonnaukanujcka rauxka 88 — bojHuk
Sample plot 88 — Bojnik
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Caunka 4.172. Ioszunmja BUT 88 Ha kaptu P. CpOuje
Figure 4.172. Position of SP 88 on the R. of Serbia map

Ha BUT 88 namazu ce mo 12 crabana nepa
W clajlyHa.

Kong crabama mepa ©Ha mo paBa je
nedomujaruja 5%, 10% u 15%, a Ha Tpu crabna
20%. Kopx crabama ciagyHa IO JBa HMajy
neponujarujy 5% u 10%, tpu crabna 15% wu
jemso 20%.
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I'padpuxon 4.161. [leponujanuja mo Bpcrama apseha
Graph 4.161. Defoliation by tree species
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I1I. razguacTBO/FoOrest Estate I_HyMa/Suma
Tox. mocrasisara/Installation year 2003
KBanparua mpexa/Grid 16 x 16 km

Crapoct cacrojune/Stand age 21-40 ronuualyears

Twum 3emspninTa/Soil type Albic Luvisols

Hanmopcka sucunalAltitude 372 m
Excriozunmja/Aspect E
Bnacuumrrso/Ownership Cormncreenuka/Private

Cauxka 4.173. Usrnen BUT 88
Figure 4.173. General view of SP 838

On SP 88, there are 12 Turkey oak and 12
Hungarian oak trees.

Regarding Turkey oak trees, there were two
trees per defoliation class of 5%, 10% and 15%,
and there were three trees with 20% defoliation.
There were also two Hungarian oak trees per
defoliation class of 5% and 10%, three of 15%
and one of 20%.

m Quercus cerris
Quercus frainetto

I'pagmxon 4.162. 3actyrubeHoct Bpcra apseha va BUT 88
Graph 4.162. Share of tree species, SP 88



Brnonngukanujcka tauka 89 — Ilen
Sample plot 89 — Dzep

Belgrade

Miionce @FBUT 8y

Cauka 4.174. [ozunmja BUT 89 na kaptu P. Cpouje
Figure 4.174. Position of SP 89 on the R. of Serbia map

Ha BUT 89 cy 3actymsbeHa no aBa crabia
OykBe W ciaayHa, cemam crabana rpaba u 13
crabana KUTHaKa.

Ha no tpu crabna kutmhaka gedonyjanuja
uznocu 5%, oxnocHo 10%. Ilo jemno crabiio
rpaba uma nedonmjarujy 5% u 10%. Ha octaium
crabnuMma Huje 3a0enexeHa aedonujanrja y TOKy
2021. roguwue.
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I'padmxon 4.163. Jedonujanmja mo Bpcrama apseha
Graph 4.163. Defoliation by tree species

III. ra3nuacTBO/FOrest Estate U_[yMa/Suma
Tox. mocrasibama/Installation year 2003
Ksanparua mpexal/Grid 16 x 16 km

21-40 romunalyears
Eutric Cambisols

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 500 m
Excrozunmja/Aspect NW
Braacaumteo/Ownership ConcrBenuka/Private

Cauka 4.175. Usrnen BUT 89
Figure 4.175. General view of SP 89

There are two common beech and two
Hungarian oak trees, seven common hornbeam
trees, and 13 sessile oak trees on SP 89.

Three sessile oak trees were recorded per
defoliation class of 5% and 10%. One hornbeam
tree had 5% defoliation and another one 10%.
Other trees had no defoliation recorded in 2021.

m Carpinus betulus

= Fagus sylvatica
Quercus frainetto
Quercus petraea

I'pa¢mxon 4.164. 3actyrubeHoct Bpcra apseha va BUT 89
Graph 4.164. Share of tree species, SP 89
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buounaukanujcka tauka 90 — 'opwa Jbydara

Sample plot 90 — Gornja Ljubata
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Canka 4.176. [oszunmja BUT 90 Ha kaptu P. CpOuje
Figure 4.176. Position of SP 90 on the R. of Serbia map

Ha BUT 90 je 14 ctabana, cBa cy OykoBa.

Hu Ha jenHoM cTalily HUje KOHCTaTOBaHA
nedonujanuja y Toky 2021. ronune.

JNedoaujanuja (%) Defoliation
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I'padpuxon 4.165. [leponujanuja mo Bpcrama apseha
Graph 4.165. Defoliation by tree species
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I1I. rasguacTBO/Forest Estate
Tox. mocTassbama/lnstallation year

Ksanparna mpesxal/Grid

Crapocrt cacrojune/Stand age
Twum 3emspninTa/Soil type
Hanmopcka sucunalAltitude

Excriozunmja/Aspect

Bnacuumrrso/Ownership

Bpame/Vranje
2003

16 x 16 km

>120 roxunalyears
Dystric Leptosols
1482 m

N

JpxaBHO/State

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

There are 14 trees on SP 90, all of which are

common beech.

Defoliation was not found in any of the trees

in 2021.

m Fagus sylvatica

I'pa¢gmxon 4.166. 3actyrubeHoct Bpcra apeeha vHa BUT 90

Graph 4.166. Share of tree species, SP 90



buounaunkanujcka tauka 91 — Biaacuncko jezepo
Sample plot 91 — Vlasina Lake
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Cauka 4.178. [Tozunmja BUT 91 Ha kaptu P. Cpouje
Figure 4.178. Position of SP 91 on the R. of Serbia map

Ha BUT 91 je 24 crabana 6pese.

ITo jemno crabio uma aedonujanujy ox 5%,
40% u 90%. Konm neser crabama nedonmjanuja
m3Hocu 10%, xom mer cradama je 20%. Ha nmBa

crabmna nedonujanuja je 30%. affected by 30% defoliation.

Jedonujanuja (%) Defoliation

100

I'paduxon 4.167. [leponujaruja mo BpcTama apseha
Graph 4.167. Defoliation by tree species

Bpame/Vranje
2003

16 x 16 km

41-60 romunalyears
Dystric Cambisols
1370 m

S

JpxaBHo/State

Cauka 4.179. Uzrneq BUT 91
Figure 4.179. General view of SP 91

There are 24 silver birch trees on SP 91.

One tree was found in each of 5%, 40% and
90% defoliation classes. Nine trees had defoliation
of 10% and five trees of 20%. Two trees were

= Betula pendula

I'pauxon 4.168. 3actymseHoct Bpcra apeeha Ha BUT 91
Graph 4.168. The share of tree species on SP 91
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Buonnaukanmjcka tauka 92 — Bucoka P:xxana
Sample plot 92 — Visoka Rzana

Belgrade

Caunka 4.180. [Tozunmja BUT 92 Ha kaptu P. CpOuje
Figure 4.180. Position of SP 92 on the R. of Serbia map

CacraB o Bpctama u 6pojy apseha na BUT
92 je: nmecer crabama mepa, naeBeT crabana
Oemorpabuha, o aBa crabina MeayHIa W rpada u
jenHo cTabyIo KIeHa.

Ha oBoj tauku y Toky 2021. rogmnHe HHje
perucrpoBaHa 1ojasa jaedonujanyje.

Jedoaujanuja (%) Defoliation

I'paduxon 4.169. [ledhonmujanuja mo Bpcrama apseha
Graph 4.169. Defoliation by tree species
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I1I. rasguacTBO/Forest Estate

Tox. mocrasspamalInstallation year

Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

[upot/Pirot

2003

16 x 16 km

61-80 roguualyears
Eutric Cambisols
788 m

NE

Comncrsenuka/Private

Camka 4.181. Uzrnex BUT 92
Figure 4.181. General view of SP 92

SP 92 has the following composition by
species and number of trees: ten Turkey oak trees,
nine Oriental hornbeam trees, two downy oak trees,
two common hornbeam trees, and one field maple

tree.

No defoliation was recorded on this plot in

2021.

u Acer campestre

= Carpinus betulus
Carpinus orientalis
Quercus cerris

Quercus pubescens

I'paduxon 4.170. 3actyrusenoct Bpcra apseha va BUT 92
Graph 4.170. The share of tree species on SP 92



Bbnonnaukanujcka tauka 93 — Beaunka Jlykama
Sample plot 93 — Velika Lukanja

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude
Excrozunmja/Aspect

) Buacuumrso/Ownership

Belgrade

[Mupot/Pirot

2003

16 x 16 km

81-100 roxunalyears
Calcaric Cambisols
480 m

S

JpxaBHo/State

Cauka 4.182. [Tozunmja BUT 93 Ha kaptu P. Cpouje
Figure 4.182. Position of SP 93 on the R. of Serbia map

JomuHanTHa Bpcta mo Opojy crabama Ha
BUT 93 je menynam ca 21 crabmom. Ha Tauku cy
jour 1Ba crabia uepa.

Ha oBoj tauku y toxy 2021. rogune Huje
perucTpoBaHa 1ojasa aedonujamuje.

JHedoanjanuja (%) Defoliation
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I'padpuxon 4.171. [leponujanuja mo Bpcrama apseha
Graph 4.171. Defoliation by tree species

Cauka 4.183. Uzrnex BUT 93
Figure 4.183. General view of SP 93

The dominant species in terms of the
number of trees on SP 93 is downy oak with 21
trees. There are also two Turkey oak trees on the
plot.

No defoliation was recorded on this plot in
2021.

= Quercus pubescens

Quercus cerris

I'padmkon 4.172. 3actymbenoct Bpcra apseha va BUT 93
Graph 4.172. The share of tree species on SP 93
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Buonnaukanmnjcka tauka 94 — Iloranoso
Sample plot 94 — Poganovo

Belgrade

Camuxka 4.184. ITozunuja BUT 94 na xaptu P. CpGuje
Figure 4.184. Position of SP 94 on the R. of Serbia map

Haj3zacrymbeHuja BpcTa apBeTa 1o Opojy
crabana Ha BUT 94 je uep, ca 18 crabana, a Ha
OBOj Taukd Cy W 4YETHUpU cTadya ClajyHa U MO
jenHo ctabyo rpada v IPHOT jaceHa.

Ha oBoj tauku y Toky 2021. roaune Huje
peructpoBaHa nojasa aedonujanyje.

Jedoaujanuja (%) Defoliation

I'padmxon 4.173. leponujanmja mo Bpcrama apseha
Graph 4.173. Defoliation by tree species
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I1I. razguacTBO/FoOrest Estate [Mupot/Pirot
Tox. nocTasbama/Installation year 2003
KBanparua mpexa/Grid 16 x 16 km

61-80 roguualyears
Chromic Cambisols
616 m

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude

Excriozunmja/Aspect N
Biacaumreo/Ownership

Jp>xaBHo/State

Cauka 4.185. Usrnen bBUT 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.

No defoliation was recorded on this plot in
2021.

m Carpinus betulus

m Fraxinus ornus
Quercus cerris
Quercus frainetto

I'padgmxon 4.174. 3actyrubeHoct Bpcra apeeha Ha BUT 94
Graph 4.174. The share of tree species on SP 94



Bnonngukanujcka tauka 95 — Tonum noa
Sample plot 95 — Topli Dol

Belgrade

\SER,,

Cauka 4.186. [Tozunmja BUT 95 Ha kaptu P. Cpouje
Figure 4.186. Position of SP 95 on the R. of Serbia map

Ha BUT 95 je 17 crabana OykBe u jemHO
cTabJo 1epa.

Hedonujanuja Ha o ocam crabana Oykse je
5%, omrocHo 10%. Ko cTabna nepa nedonujarmja
je 5%.

Hedoaujauuja (%) Defoliation
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I'paduxon 4.175. [leponujaruja mo Bpcrama apseha
Graph 4.175. Defoliation by tree species

III. ra3nuacTBO/FOrest Estate IMupot/Pirot
Tox. mocrasibama/Installation year 2003

Ksanparua mpexal/Grid 16 x 16 km
Crapocrt cacrojune/Stand age 61-80 rogunalyears
Tum 3emipninTal/Soil type Eutric Leptosols
Hammopcka sucunal/Altitude 1230 m
Excrozunmja/Aspect W
Braacaumteo/Ownership JpxaBHo/State

Ciauka 4.187. Usrnen BUT 95
Figure 4.187. General view of SP 95

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

Eight beech trees had 5% defoliation, and
the same number was found in the 10% defoliation
class. The Turkey oak tree was 5% defoliated.

m Quercus cerris

Fagus sylvatica

I'paduxon 4.176. 3actyruseHoct Bpcra apeeha Ha BUT 95
Graph 4.176. The share of tree species on SP 95
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Buounaukanmjcka tauka 96 — MyxoBan
Sample plot 96 — Muhovac

) ! III. razguHcTBO/FOrest Estate Bpame/Vranje
H 4 Tox. mocrassbamalInstallation year 2003

y v KBanparua mpexa/Grid 16 x 16 km
: . Crapocrt cacrojune/Stand age 61-80 roguualyears
S e TN, Tun semsbumra/Soil type Dystric Cambisols
Hanmopcka sucunalAltitude 850 m
{ L Elkede Excrosuruja/Aspect N
X o Brnacuumrso/Ownership JpsxaBHo/State

Canka 4.188. ITosurmja BUT 96 na kaptu P. Cpouje Canka 4.189. Usrnen BUT 96
Figure 4.188. Position of SP 96 on the R. of Serbia map Figure 4.189. General view of SP 96
On 16 crabana va BUT 96, mect je OykoBuX, Of the 16 trees on SP 96, six are common
a 10 mpunasa MMTOMOM KECTEHY. beech trees and ten sweet chestnuts.
Tpu crabna OykBe mMajy aedonujanujy o Three beech trees had 10% defoliation,

10%, a no jemxHo 35% u 70%. Ha uwetupu crabna while one tree was recorded to have 35% and one
nuToMor KecteHa aedonujanuja je 10%, na tpu 70% defoliation. Four sweet chestnut trees had
60%. TTo jemno crabmo uma aedonujanmjy ox 30%, defoliation of 10% and three of 60%. Defoliation of
45% n 65%. 30%, 45% and 65% affected one per class.

Jedoaujanuja (%) Defoliation
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I'padmxon 4.177. leponujanumja mo Bpcrama apseha I'pa¢mxon 4.178. 3actyrubeHoct Bpcra apseha Ha BUT 96
Graph 4.177. Defoliation by tree species Graph 4.178. The share of tree species on SP 96
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Bunonngukanujcka tauka 97 — Baaanuun Xan

Sample plot 97 — Vladi¢in Han
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Canka 4.190. [Toszunmja BUT 97 Ha kaptu P. CpOuje
Figure 4.190. Position of SP 97 on the R. of Serbia map

Ha BUT 97 nanasu ce 13 crabana cinaayHa u
11 uepa.

Ha oBum crabmuma pedonujaunja Huje
KoHcTaroBaHa y 2021. ronuHmu.

Jedoanjaumja (%6) Defoliation
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I'paduxon 4.179. [leponujaruja mo BpcTama apseha
Graph 4.179. Defoliation by tree species

II. ra3guacTBo/Forest Estate
Tox. mocTassbama/lnstallation year
Ksanpatna mpesxal/Grid
Crapocrt cacrojune/Stand age
Twun 3emspnmnTa/Soil type
Hanmopcka sucunalAltitude
Excriozunmja/Aspect

Bnacuumrrso/Ownership

Bpame/Vranje

2003

16 x 16 km

101-120 roxunalyears
Eutric Cambisols

403 m

E

Comncreenuka/Private

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

There are 10 Hungarian oak and 11 Turkey
oak trees on SP 97.

There was no defoliation in these trees in
2021.

m Quercus cerris
Quercus frainetto

I'paduxon 4.180. 3actymseHoct Bpcra apeeha Ha BUT 97
Graph 4.180. The share of tree species on SP 97
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Bbuonnaukanmnjcka tauka 98 — Kohypa
Sample plot 98 — Koé¢ura

> II. ra3guacTso/Forest Estate Bpame/Vranje
Tox. nocraesbamsal/lnstallation year 2003
oLy KBanparua mpexa/Grid 16 x 16 km

101-120 rogunalyears
Eutric Cambisols

Crapocrt cacrojune/Stand age
osss Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude 1010 m
& Sl Excrosumuja/Aspect wW
; Bnacuumrso/Ownership Jp>xasHo/State

\StRe,,

Cnuxka 4.193. Uzrnen BUT 98

Cauka 4.192. [Tozunmja BUT 98 Ha kaptu P. CpOuje

Figure 4.192. Position of SP 98 on the R. of Serbia map

CacraB u 0poj crabana ApBEHACTHX BPCTa HA
BUT 98 je cnepehm: 17 crabama kuTmaka, miect
crabana 1epa u jeqHo crabio rpada.

Ha oBum crabnuma pedonumjanuja HUje
KoHcTaroBaHa y 2021. roguHu.

Jedoaujanuja (%) Defoliation

I'padmxon 4.181. leponujanumja mo Bpcrama apseha
Graph 4.181. Defoliation by tree species
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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.

There was no defoliation in these trees in
2021.

® Carpinus betulus
Quercus cerris
Quercus petraea

I'pa¢mxon 4.182. 3actyrubeHoct Bpcra apseha vHa BUT 98
Graph 4.182. The share of tree species on SP 98



Buounnukanmjcka tauka 99 — Bpamwcka bama

Sample plot 99 — Vranjska Banja
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Cauka 4.194. [Tozunmja BUT 99 Ha kaptu P. Cpouje
Figure 4.194. Position of SP 99 on the R. of Serbia map

Ha BUT 99 cy cBa crabna OykoBa, mux 24.

Ha mo nBa crabna nedomujanmja je 5%, 1j.
10%, Ha jemnom je 15%, a Ha ocranmmm crabmuma
nedonyjanja HUje KOHCTatoBaHa y Toky 2021.
TOJIMHE.

Jedonujanuja (%) Defoliation
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I'paduxon 4.183. [leponujaruja mo BpcTama apseha
Graph 4.183. Defoliation by tree species

I1I. razgurcTBO/FOrest Estate Bpame/Vranje
Tox. mocrasipama/Installation year 2003
Ksanparua mpexal/Grid 16 x 16 km

Crapocrt cacrojune/Stand age 61-80 romunalyears

Tun 3emspumiTa/Soil type Eutric Cambisols

Hammopcka sucunal/Altitude 868 m
Excrozunmja/Aspect NW
Buacuumrso/Ownership Jp>xaBHO/State

Cauka 4.195. Uzrnen BUT 99
Figure 4.195. General view of SP 99

All 24 trees on SP 99 are common beech
trees.

Defoliation in the rates of 5% and 10%
affected two trees, each; one tree had 15%
defoliation; other trees had no defoliation in 2021.

m Fagus sylvatica

I'paduxon 4.184. 3actyruseHoct Bpcra qpeeha Ha BUT 99
Graph 4.184. The share of tree species on SP 99
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Bbuonnaukanmjcka tauka 100 — I'onemo Ceino
Sample plot 100 — Golemo Selo

Belirade

. @BUT 100

Vranye

Cauka 4.196. [Tozumja BUT 100 Ha kaptu P. Cp6uje
Figure 4.196. Position of SP 100 on the R. of Serbia map

Ha BUT 100 namasu ce 16 crabana ciamyHa,
celaM Iiepa v jeTHo crabio rpada.

Ha jemnom crabmy cnamyna pedonujanyja je
10%. Ha ocranum crabauma oBa I0jaBa HHjE
KOHCTATOBaHa.

Jedoaujanuja (%) Defoliation

I'paduxon 4.185. [lehonmjanuja mo Bpcrama napseha
Graph 4.185. Defoliation by tree species
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I1I. rasguacTBO/Forest Estate

Tox. mocrasspamalInstallation year

Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

Bpame/Vranje
2003

16 x 16 km

>121 romunalyears
Eutric Cambisols
634 m

N

Jp>xaBHo/State

Cuauka 4.197. Usrnen BUT 100
Figure 4.197. General view of SP 100

There are 16 Hungarian oak trees, seven
Turkey oak trees, and one common hornbeam tree

on SP 100.

One Hungarian oak tree had 10% defoliation
Other trees had no defoliation registered.

m Carpinus betulus
Quercus cerris
Quercus frainetto

I'paduxon 4.186. 3actymseHoct Bpcra apeeha va BUT 100
Graph 4.186. The share of tree species on SP 100



Bnonngukanujcka tauka 101 — Aeaudaaro
Sample plot 101 — Deliblato

oI\ 1. razguactBo/Forest Estate Banar/Banat
ol AN Tox. nocrassbama/Installation year 2003
: L Ksanpatna mpexa/Grid 16 x 16 km

101-120 rogunalyears
Calcaric Arenosols

Crapocrt cacrojune/Stand age

Tum 3emipninTal/Soil type

pr Hammopcka sucunal/Altitude 125 m
e L FHLI0® Excrosummja/ Aspect NW
£ gl ==ttty Y Baacuuimreo/Ownership Jp>xaBHo/State

DRep

Nis

Mionce

Ciuka 4.199. Usrnen BUT 101

Caunka 4.198. ITosurmja BUT 101 na xaptu P. Cpouje
Figure 4.199. General view of SP 101

Figure 4.198. Position of SP 101 on the R. of Serbia map

Austrian pine with 21 trees and black locust

Lpuu Gop ca 21 crabnom u Oarpem ca Tpu
with three trees make tree species on SP 101.

crabna cy npBeHacte Bpcte Ha BUT 101.

Io  jemno cTabio Oarpema  uMa One black locust tree was was 80%, 90% or
nedonujanujy ox 80%, 90% u 99%. 99% defoliated.
Ilo jemno crabmo 1pHor Gopa wuMa There was one Austrian pine tree in each of

nedommjarjy 20%, 40%, 45%, 50%, 65%, 70%,
75% n 80%. Ilo nBa crabna umajy nedonujanujy
30%, 35% u 90%, Tpu crabma 15% u yerupu
crabma 10%.

Jedonujanuja (%) Defoliation

I'paduxon 4.187. [leponujaruja mo Bpcrama apseha
Graph 4.187. Defoliation by tree species

the following defoliation classes: 20%, 40%, 45%,
50%, 65%, 70%, 75% and 80%. There were two
trees per defoliation class of 30%, 35% and 90%,
three trees of 15% and four trees of 10%.

= Pinus nigra

Robinia
pseudoacacia

I'paduxon 4.188. 3actyrusenoct Bpcra npseha va BUT 101
Graph 4.188. The share of tree species on SP 101
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Buounukanujcka tauka 102 — IlnaBua
Sample plot 102 — Plavna

SERETIN 1. razguacteo/Forest Estate  Hosu Can/Novi Sad
* ; ““\ Tox.mocrasspambalInstallation year 2003
i § Ksanparua mpexal/Grid 16 x 16 km
;%m 102 : ;‘11 Crapocrt cacrojune/Stand age <25 roaunal/years
b 'f"‘""} oz T Tun 3emspumiTa/Soil type Calcaric Fluvisols
J - Hanmopcka sucuna/Altitude 75m
JN\ o Belirade x: Excrozunmja/Aspect Pasuo/Flat
i 2 g ey, ‘\%’/ Bnacuumteo/Ownership JpxasHo/State
X \

% Mow Razar "+
Leskovac

Miroice

Cuiuxka 4.200. Iozunuja BUT 102 na kaptu P. Cpbuje
Figure 4.200. Position of SP 102 on the R. of Serbia map

BUT 102 Hanazu ce y KyITypu XUOpPHUIHE
TOMOJIe, Ta Cy CBa cTa0lia OBe Tauke, BHUX 24,
ynpaBo cTabiia OBE BPCTE.

Hu w©a jemnom on 24 crabama Huje
KoHcTaToBaHa Aedonujanmja y 2021. ronuHu.

Jedonnjanuja (%) Defoliation
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I'paduxon 4.189. [leponujanuja mo Bpcrama apseha
Graph 4.189. Defoliation by tree species
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Cnuxka 4.201. Usrnex BUT 102
Figure 4.201. General view of SP 102

SP 102 is located in a hybrid poplar culture
and all 24 trees belong to this species.

Defoliation was not found in any of the 24
trees in 2021.

= Populus hybrides

I'paduxon 4.190. 3actymseHoct Bpcra apeeha va BUT 102
Graph 4.190. The share of tree species on SP 102



Bbrnonnaukanujcka tauka 103 — Ogann
Sample plot 103 — Odzaci

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age

Combop/Sombor
2003

16 x 16 km

21-40 romunalyears
Mollic Fluvisols

Tum 3emipninTal/Soil type

» Hammopcka sucunal/Altitude 75 m
Bograde c Excriosummja/ Aspect Papuo/Flat
# gy, S Bnacuunrrso/Ownership Jp>xaBHo/State

Caunka 4.202. [Tosurmja BUT 103 na xaptu P. Cpouje
Figure 4.202. Position of SP 103 on the R. of Serbia map

Cuauka 4.203. Msrnen BUT 103
Figure 4.203. General view of SP 103

Ha BUT 103 ce Hana3u 13 crabana Oarpema,
cemam Oenor jaceHa, Tpu cra0ia mepa M jemHO
Ty XKEbaKa.

Ha o jenHom ctabny OarpemMa KOHCTaTOBaHa
je medomujarmja ox 5%, 15%, 20%, 25%, 30%, 55%
u 80%, Ha mo nmBa crabma 10% u 95%. Ilo jegHo
ctabjo Oesnor jaceHa uma aedoiujanujy ox 15% u
40%, nea crabnma 10% u tpu cradma 40%. JeaHo
crabio nepa uma jgedonujaunjy g0 10%, a n1sa 20%,
KoJINKa je aedonrjanmja 1 jeAuHor cradia Ty Kibaka.

SP 103 has got 13 black locust trees, seven
common ash trees, three Turkey oak trees, and
one pedunculate oak tree.

One black locust tree was recorded in each
of the following defoliation classes: 5%, 15%,
20%, 25%, 30%, 55% and 80%; two trees per
10% and 95% defoliation class. One common ash
tree had 15% defoliation, one tree 40%, two trees
10%, and three trees 40%. One Turkey oak tree
had defoliation of up to 10%, and two of 20%,
which was also the defoliation of the only
pedunculate oak tree.

Jedoaujauuja (%) Defoliation
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I'paduxon 4.191. [leponujaruja mo Bpcrama apseha
Graph 4.191. Defoliation by tree species

I'paduxon 4.192. 3actymsenoct Bpcra apeeha va BUT 103
Graph 4.192. The share of tree species on SP 103
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buounaukanujcka tauka 104 — Moposuh
Sample plot 104 — Morovi¢

o S 0 I1I. rasguactBO/Forest Estate Cp.Murposur/Sr.Mitrovica
‘ Tox. mocrasiama/Installation year 2003
ot Ksanparna mpesxa/Grid 16 x 16 km
? Crapocr cactojune/Stand age 21-40 romunalyears
b Ay T, Tun 3emspumrTa/Soil type Eutric Fluvisols
‘V{OBHT 104 Hapnmopcka Bucuna/Altitude 75 m
ol \ Bolirade x: Excrosumuja/Aspect PaBHo/Flat
£ 2 Y e T /‘»4 Bnacuumrso/Ownership JlpaBHo/State
f X

Valjevo

S

Mironce

Caunka 4.204. [Toszurmja BUT 104 na xaptu P. Cp6uje Cuauka 4.205. Usrnen BUT 104
Figure 4.204. Position of SP 104 on the R. of Serbia map Figure 4.205. General view of SP 104

BUT 104 ce nHamasum y KyiaTtypu XuOpumHe SP 104 is located in a hybrid poplar culture

Tomorle W cBa 24 crabma mpumamajy ymopaso and all 24 trees belong to poplar.
TOIIOJIH. Defoliation was 5% in 8 trees, and other

Ha ocam crabama nedonmjanmja y Toky trees did not record any defoliation in 2021.
2021. romquHe O6una je 5%, a Ha ocTauM cTadaMMa
OBa I10jaBa HUje KOHCTATOBaHA.

Jedoanjaunja (%) Defoliation

m Populus hybrides
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I'padmxon 4.193. leponujanmja mo Bpcrama apseha I'paduxon 4.194. 3actyrsbeHoct Bpcra apeeha Ha BUT 104
Graph 4.193. Defoliation by tree species Graph 4.194. The share of tree species on SP 104
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Bbuounaukanujcka tauka 105 — YopranoBauka mryma
Sample plot 105 — Cortanovatka Suma

. A I1I. ra3puucTBO/FOrest Estate HIT dpymka I'/NP Fruska G.
£ i i Tox. nocrasibama/Installation year 2003
s 0 4| KBanparua mpexa/Grid 16 x 16 km
t\“\ 3»\ Crapocr cactojune/Stand age 81-100 roxunalyears
”: ia'?:"",fm,w:":gﬂ‘f 1'(’;: 3 “”t;_\ Twun 3emspnmnTa/Soil type Mollic Leptosols
& ‘ < Hanmopcka sucunalAltitude 175 m
‘/A? L kR \“ Excrosumuja/Aspect N
,)/ 2 S i | SRR 7 \'\\—:; Bnacuumrso/Ownership JpxasHo/State
P -\
\“f\ Vi \T.)
%% I§.l
R o T
X { i (k
& &'43, NI‘V Frot A 3
i’» FI’J'L ._.. Prist ")
Tt oA e D
\,\ Ll 5
¢
Cauka 4.206. [Tozurmja BUT 105 na kaptu P. Cp6uje Canka 4.207. Usrnen BUT 105
Figure 4.206. Position of SP 105 on the R. of Serbia map Figure 4.207. General view of SP 105
VkymnHo 24 crabna KpyrmHOJMCHE JIUIE Hajiase A total of 24 large-leaved linden trees
ce Ha BUT 105. grow on SP 105.
Ha nBa crabma je permcrpoBaHa jaedonujanuja Defoliation of 5% was registered in two
on 5%, wma Ttpum 10%, a jemmo crabmo wuma trees, 10% in three, and one tree recorded a
nedonujanujy ox 99%. defoliation rate of 99%.

Jedoaujaumja (%) Defoliation
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I'paduxon 4.195. [leponujaruja mo Bpcrama apseha I'paduxon 4.196. 3actymseHoct Bpcra apeeha va BUT 105
Graph 4.195. Defoliation by tree species Graph 4.196. The share of tree species on SP 105
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Bbuonnaukanmnjcka tauka 106 — [lonosuua
Sample plot 106 — Popovica

Backa
Paank

.@PBHT 106

Belrade

L
SERg,
\ =8y,

Cauka 4.208. [To3zumja BUT 106 Ha kaptu P. Cp6uje
Figure 4.208. Position of SP 106 on the R. of Serbia map

HomunantHa Bpcta Ha BUT 106 ca 23
crabna je kutwak. OCUM OBe BpCTE, HA TA4YKH j€
jemHo crabio Oykse.

Ha jenHoMm ctabny kutwaka nedoiujaimja je
5%, Ha ocam crabana je 10%. Ha no ner crabana
KUTHaka oHa usHocH 15% wu 20%. Ha yernpu

crabna kuTmaka nedonujanuja je 25%, a Ha
crabny OykBe HeMa jaedonujanyje.
JHedoanjauuja (%) Defoliation
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I'padmkon 4.197. Jledponujanuja no Bpcrama apeeha
Graph 4.197. Defoliation by tree species
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III. rasmuacTBO/FOrest Estate HII ®pymxa I'./NP Fruska G.
Ton. nocrassbama/Installation 2003

year

Ksanpartra mpesxa/Grid 16 x 16 km

>120 rogunalyears
Dystric Cambisols

Crapocrt cacrojune/Stand age
Tum 3emsbuinTa/Soil type

Hanmopcka sucunal/Altitude 425 m
Excrozunmja/Aspect SE

Braacaumrreo/Ownership

Cuauka 4.209. Msrnen 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
common beech tree on the plot.

One sessile oak tree had 5% defoliation and
eight 10%. Five sessile oak trees had 15% and five
20% defoliation. It was 25% in four sessile oak
trees; the common beech tree had no defoliation.

= Fagus sylvatica

Quercus petraea

I'padmron 4.198. 3actymbenoct Bpera apseha na BUT 106
Graph 4.198. The share of tree species on SP 106



Buonngukanujcka tauka 107 — YVikuue I (Typcku norok)

Sample plot 107 — UZice I (Turski Potok)

Beldrade k>

Pozarevac

5 | 4
( /
oprten

@BUT 107

Nis

Mionce

Caunka 4.210. [Mosurmja BUT 107 Ha xaptu P. Cp6uje
Figure 4.210. Position of SP 107 on the R. of Serbia map

Ha BUT 107 cy 24 crabna KuTmaka.
Hu nHa jemHom ctabmy y 2021. roguHu HUje

KOHCTaToBaHa Jiedorujarmja.

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

III. ra3nuacTBO/FOrest Estate Vxune/UZice
Tox. mocrasibama/Installation year 2003
16 x 16 km

Ksanpatna mpexa/Grid
81-100 roxunalyears

Dystric Cambisols

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 625 m
Excrozunmja/Aspect SE
Braacaumteo/Ownership ConcrBenuka/Private

Cimka 4.211. Usrnex BUT 107
Figure 4.211. General view of SP 107

There are 24 sessile oak trees on SP 107.
Defoliation was not observed in any of the

trees in 2021.

= Quercus petraea

I'paduxon 4.200. 3actynspeHocT BpeTa apeehia nHa BUT 107
Graph 4.200. The share of tree species on SP 107
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Bbuonnaukanmnjcka tauka 401 — Tapa I
Sample plot 401 — Tara |

Cauka 4.212. [MTozunja BUT 401 Ha kaptu P. Cp6uje
Figure 4.212. Position of SP 401 on the R. of Serbia map

Ha BUT 401 je 19 crabana jene, Tpu cTabna
cMmpue u 1Ba OyKBe.

Jedonumjanimja je KOHCTaTOBaHA caMO Ha
crabiuma jese, ¥ TO Ha 1o jeaHoMm cradmy (10%,
40% 1 99%).

Jedoanjaunja (%) Defoliation

I'padpuxon 4.201. [edonujanuja mo Bpcrama apseha
Graph 4.201. Defoliation by tree species

116

I1I. razaurcTBO/FOrest Estate HIT Tapa/NP Tara
Tox. noctasbama/Installation year 2004
Ksanparna mpesxal/Grid 4 x4 km

>120 roxunalyears
Chromic Cambisols

Crapoct cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude 1098 m
Excriozunmja/Aspect NW
Biacaumreo/Ownership lpxaBHo/State

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

There are 19 silver fir trees, three Norway
spruce trees and two common beech trees on SP
401.

Defoliation was found only in silver fir trees
— one tree per defoliation class of 10%, 40% and
99%.

u Abies alba
m Fagus sylvatica
Picea abies

I'paduxon 4.202. 3actymseHoct Bpcra apeeha Ha BUT 401
Graph 4.202. The share of tree species on SP 401



Buonnaukanujcka tauka 402 — Tapa I (I{pau Bpx)

Sample plot 402 — Tara Il (Crni Vrh)

Belirade

valjer

Cauka 4.214. [Tozunja BUT 402 Ha kaptu P. Cp6uje
Figure 4.214. Position of SP 402 on the R. of Serbia map

Cacras Bpcta u 0poj cradbana Ha BUT 402 je:
JIeBeT cTabana cMpue, celam jene, miect crabana
TOPCKOT jaBopa H /1Ba OyKBe.

Ha oBoj Tauku Huje
nedonujanuja y Toky 2021. roguse.

KOHCTaTOBaHa

Jedonnjauuja (%) Defoliation
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I'paduxon 4.203. [Jedonujaruja mo BpcTama apseha
Graph 4.203. Defoliation by tree species

I1I. razgurcTBO/FOrest Estate HIT Tapa/NP Tara
Tox. nocrasibama/Installation year 2004
Ksanparna mpesxal/Grid 4 x4 km

101-120 roxunalyears
Mollic Leptosols

Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/Soil type

Hanmopcka sucunalAltitude 1151 m
Excriozunmja/Aspect S
Biacaumreo/Ownership

JpxaBHo/State

Cnuka 4.215. Usrnen 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
common beech trees.

No defoliation was observed on the plot in
2021.

m Abies alba
= Acer
pseudoplatanus

Fagus sylvatica

Picea abies

I'paduxon 4.204. 3actyruseHoct Bpcra apseha Ha BUT 402
Graph 4.204. The share of tree species on SP 402
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bunonnaukanujcka tauka 403 — [lexape
Sample plot 403 — Pekare
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Cauka 4.216. [Tozumja BUT 403 Ha kaptu P. Cp6uje
Figure 4.216. Position of SP 403 on the R. of Serbia map

Csa crabma na BUT 403, ykynno 24,
npunaaajy OykBH.

Ha oBoj Tauku Huje
nedonujanuja y Toky 2021. ronune.

KOHCTaTOBaHa

Jedoanjaunja (%) Defoliation

I'padpuxon 4.205. [ledonujanuja mo Bpcrama apseha
Graph 4.205. Defoliation by tree species
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1. ra3guacTso/Forest Estate
Tox. mocTassbama/lnstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Twum 3emspninTa/Soil type

Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Bnacuumrrso/Ownership

[Iyma/Suma

2004

4 x4 km

81-100 roxunalyears
Dystric Podzoluvisols
915 m

S

JpxaBHO/State

Cuauka 4.217. Usrnen BUT 403
Figure 4.217. General view of SP 403

All trees on SP 403, a total of 24, belong to
common beech.

No defoliation was observed on the plot in
2021.

= Fagus sylvatica

I'paduxon 4.206. 3actymseHoct Bpcra apeeha Ha BUT 403
Graph 4.206. The share of tree species on SP 403



Bnonngukanujcka tauka 404 — bynarosan
Sample plot 404 — Bunatovac

III. ra3nuacTBO/FOrest Estate U_[yMa/guma
Tox. mocrasibamalInstallation year 2004

- Ksanparua mpexal/Grid 4 x4 km
Crapocrt cacrojune/Stand age 61-80 romgunalyears
B s Tun semsbumra/Soil type Dystric Cambisols
- T Hammopcka sucunal/Altitude 1120 m
Y/ Belgrade Excriozumnmja/Aspect SW
o Bnacuumteo/Ownership JlpaBHo/State

L
SERy,
“

@ BUT 404
Cauka 4.218. Iosurmja BUT 404 na xaptu P. Cpouje Camka 4.219. Usrnen BUT 404
Figure 4.218. Position of SP 404 on the R. of Serbia map Figure 4.219. General view of SP 404
Ha BUT 404 cy 22 crabna OykBe W 1Ba There are 22 common beech trees and two
ctabJjia TOPCKOT jaBopa. sycamore maple trees on SP 404.
Ha jeanom crabiy jaBopa nedosnjanuja je One sycamore maple tree had defoliation of
5%. Ha uetupu crabia OykBe oHa m3Hocu 5%, Ha 5%. Four beech trees had 5%, seven trees 10%, and
cenam ctabana je 10%, a Ha jenHoM je 15%. one tree 15%.

Jedoanjaunja (%) Defoliation
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I'padukon 4.207. Jledonujauuja no Bpcrama apseha I'padukon 4.208. 3acrymsenoct Bpera apseha na BUT 404
Graph 4.207. Defoliation by tree species Graph 4.208. The share of tree species on SP 404
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Bbuonnaukanmjcka tauka 405 — Beanka Jlonapaa
Sample plot 405 — Velika Loparda

SNV I1I. razguacTBO/FOrest Estate

: Tox. nocrasbama/Installation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude

Belgrade

Excriozunmja/Aspect
Biacaumreo/Ownership

[Iyma/Suma

2004

4 x4 km

81-100 roxunalyears
Eutric Cambisols
1175 m

N

[HpxaBHo/State

SER 5
\Rey, ¢

Cauka 4.220. [MTozumnja BUT 405 Ha kaptu P. Cp6uje
Figure 4.220. Position of SP 405 on the R. of Serbia map

Jemno crabyio ropckor jaBopa u 23 crabma
Oykse npunaznajy BUT 405.

Hedonujanmje Ha jaBopy Hema. Ha jemnom
crabny Oykee nedonujanuja usnocu 10%, Ha mecet
crabana je 5%.

Jedoanjauuja (%) Defoliation

I'padpuxon 4.209. [leponujanuja mo Bpcrama apseha
Graph 4.209. Defoliation by tree species
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Ciamuka 4.221. Usrneg BUT 405
Figure 4.221. General view of SP 405

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

Sycamore maple had no defoliation. One
beech tree had defoliation of 10%, and ten trees of
5%.

m Fagus sylvatica

Acer
pseudoplatanus

I'paduxon 4.210. 3actymseHoct Bpcra apeeha Ha BUT 405
Graph 4.210. The share of tree species on SP 405



Bnonnaukanujcka tauka 406 — Jammanu
Sample plot 406 — Jamnjaci

Belgrade

\SERe,

Cauka 4.222. Iosurmja BUT 406 na xaptu P. Cpouje
Figure 4.222. Position of SP 406 on the R. of Serbia map

Ha BUT 406 je 3acTympbeHO OCaMHAECT
crabana cMpue u 1IecT OyKBe.
Ha crabnuma Hema 3HaKoBa Jedonujaruje y
2021. ronuHu.
Hedoanjanuja (%) Defoliation
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I'paduxon 4.211. leponujaruja mo BpcTama apseha
Graph 4.211. Defoliation by tree species

I1I. razgurcTBO/FOrest Estate Tonuja/Golija
Tox. mocrasibamalInstallation year 2004
Ksanpatna mpexa/Grid 4 x 4 km

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

101-120 rogunalyears
Dystric Podzoluvisols

Hammopcka sucunal/Altitude 1400 m

Excrozunmja/Aspect N
Braacaumteo/Ownership

JpxaBHo/State

Cauxka 4.223. Usrnen BUT 406
Figure 4.223. General view of SP 406

There are 18 Norway spruce trees and six
common beech trees on SP 406.

There were no signs of defoliation in the
trees in 2021.

m Fagus sylvatica

Picea abies

I'paduxon 4.212. 3actyruseHoct Bpcra apseha Ha BUT 406
Graph 4.212. The share of tree species on SP 406
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Buonnankanujcka tauka 407 — Kapaanhu

o re

Sample plot 407 — Karali¢i

AT III. razguHcTBO/FOrest Estate Tonuja/Golija
; Tox. noctasbama/Installation year 2004

3 X KBanparua mpexa/Grid 4 x4 km
Crapocrt cacrojune/Stand age 101-120 romunalyears
N e R, Tun 3emspumral/Soil type Dystric Cambisols
Hanmopcka sucunalAltitude 1426 m
{ L S Excrosuruja/Aspect NW
# i om0 505 Brnacuumrso/Ownership JpsxaBHo/State

@BHT 407
Canka 4.224. Tlozunmja BUT 407 na xaptu P. Cpbuje Cauka 4.225. Usrnen BUT 407
Figure 4.224. Position of SP 407 on the R. of Serbia map Figure 4.225. General view of SP 407
Ha BUT 407 nanasu ce 20 crabaiga Oykse u There are 20 common beech trees and four
4eTupu crabia cMpue. Norway spruce trees on SP 407.
Ha crabauma Hema 3HaKkoBa aedonujanuje y There were no signs of defoliation in the
2021. roauuu. trees in 2021.

Jedoanjaunja (%) Defoliation

= Fagus sylvatica

10 Picea abies
30
20
10
P izEuuMYBEURBYB8EEIE32332
I'padpuxon 4.213. [leponujanuja mo Bpcrama apseha I'paduxon 4.214. 3actymseHoct Bpcra apeeha va BUT 407
Graph 4.213. Defoliation by tree species Graph 4.214. The share of tree species on SP 407
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Brnonngukanujcka tauka 408 — Beruku Jacrpedan

Sample plot 408 — Veliki Jastrebac

Belarade

\SER,,

Caunka 4.226. [Tozurmja BUT 408 na xaptu P. Cp6uje
Figure 4.226. Position of SP 408 on the R. of Serbia map

Ha BUT 408 namaze ce 23 crabma OykBe u
jemHo cTabio TOpPCKor jaBopa.

Hedomujanmja og 10% peructpoBana je Ha
cTallly TOpPCKOT jaBopa W Ha meT crabana Oykse, a
o1 20% Ha jeTHOM OYKOBOM CTa0Iy.

Hedomujaunja (%) Defoliation
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I'paduxon 4.215. [leponujanuja mo Bpcrama apseha
Graph 4.215. Defoliation by tree species

III. ra3nuacTBO/FOrest Estate Pacuna/Rasina
Tox. mocrasibamalInstallation year 2004
Ksanpatna mpexa/Grid 4 x 4 km

101-120 rogunalyears
Dystric Cambisols

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 735 m
Excrozunmja/Aspect W
Braacaumteo/Ownership JpxaBHo/State

Cauxka 4.227. Usrnen BUT 408
Figure 4.227. General view of SP 408

SP 408 has got 23 common beech trees and
one sycamore maple tree.

Defoliation of 10% was registered in the
sycamore maple tree and five beech trees, and 20%
in one beech tree.

m Fagus sylvatica

Acer
pseudoplatanus

I'padmxon 4.216. 3actyrubeHoct Bpcra apeeha Ha BUT 408
Graph 4.216. The share of tree species on SP 408
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Bbuonnaukanmnjcka tauka 409 — Maum Jactpedan

Sample plot 409 — Mali Jastrebac

Belorade

L
SERy
Lty

@ BUT 409

Cauka 4.228. [Tozumja BUT 409 Ha kaptu P. Cp6uje
Figure 4.228. Position of SP 409 on the R. of Serbia map

24 crabna OykBe Hamaze ce Ha BUT 409.

Ha cengam crabana aedonujanuja je 5%. Ha
OCTaJIUM CcTabJIMMa HHje KOHCTaTOBaHa OBa 110jaBa.

Jedoanjaunja (%) Defoliation

I'paduxon 4.217. [lehonujanuja mo Bpcrama apseha
Graph 4.217. Defoliation by tree species
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I1I. razguacTBO/FoOrest Estate Hum/Nis
Tox. noctasbama/Installation year 2004
Ksanparna mpesxal/Grid 4 x4 km

101-120 roxunalyears
Dystric Cambisols
659 m

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude

Excriozunmja/Aspect N
Biacaumreo/Ownership

Jp>xaBHo/State

Cuauka 4.229. Usrnen BUT 409
Figure 4.229. General view of SP 409

There are 24 common beech trees on SP

409.
Seven trees were affected by 5% defoliation.

Other trees did not show any signs of defoliation.

Fagus sylvatica

I'paduxon 4.218. 3actymseHoct Bpcra apeeha Ha BUT 409
Graph 4.218. The share of tree species on SP 409



buounaukanujcka tauka 410 — lllTp6auko kopurto

Sample plot 410 — Strbaéko Korito

Belgrade

@BUT 410

1
SERg,
\ =8y,

Cauka 4.230. [Tosurmja BUT 410 na xaptu P. Cpouje
Figure 4.230. Position of SP 410 on the R. of Serbia map

Cacras Bpcra u 6poj crabana va BUT 410 je:
18 crabanma OykBe, jeqHo crTabjo rpaba W TeET
crabana octanux junrhapa.

Hedonujanmja je 3abenexeHa Ha OyKOBHM
crabnuma. Ha Tpu crabna Oykee aedonujamnmja je
10%, Ha 1o jemHoM ctabday 20% u 40%, a Ha aBa
crabmna 99%. Ha ocranum crabnuma nedonujanuje
Huje 6mno y 2021. roauHu.

Jedoanjaunja (%) Defoliation
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I'padpukon 4.219. Jledhonujauuja no Bpcrama apseha
Graph 4.219. Defoliation by tree species

III. ra3nuacTBO/FOrest Estate Bepmar/Derdap
Tox. mocrasibamalInstallation year 2004
Ksanpatna mpexa/Grid 4 x 4 km

101-120 rogunalyears
Eutric Cambisols
344 m

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude

Excrozunmja/Aspect N
Braacaumteo/Ownership

JpxaBHo/State

Cauka 4.231. Usrnex BUT 410
Figure 4.231. General view of SP 410

The species composition and number of
trees on SP 410 is: 18 common beech trees, one
common hornbeam tree, and five trees of other
broadleaved species.

Defoliation was observed in beech trees. It
amounted to 10% in three beech trees, 20% and
40% in one tree each, and 99% in two trees. Other
trees had no signs of defoliation in 2021.

m Carpinus betulus
Fagus sylvatica
Other broadleaves

I'padukon 4.220. 3actymbenoct Bpcra apBeha Ha BUT 410
Graph 4.220. The share of tree species on SP 410
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bunonnaukanujcka rauka 412 — TucoBan
Sample plot 412 — Tisovac
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Cauka 4.232. [Tozunja BUT 412 Ha kaptu P. Cp6uje
Figure 4.232. Position of SP 412 on the R. of Serbia map

Ha BUT 412 cBa crabna, ykynHO 24,
npunaaajy OykBH.
Ha 13 crabana nedonujanuja nuznocu 5%, Ha

getupu je 10%, Ha 1o jegHoM crabmy je 40% u
80%.

Jedoanjaunja (%) Defoliation

IN
2N
4N
1E
2E
3E
SE
6E
1s
2S
3S
4s
58
6S
2w
7N
W
7E
8N
9N
1w
12w
13w
14w

I'padpmxon 4.221. leponujanuja mo Bpcrama apeeha
Graph 4.221. Defoliation by tree species
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I1I. rasguacTBO/Forest Estate

Tox. mocTassbama/lnstallation year

Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Twun 3emspnmnTa/Soil type
Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Bnacuumrrso/Ownership

Tumouke mr./Timok F.
2004

4 x4 km

41-60 romunalyears
Dystric Cambisols
1145 m

S

JpxaBHO/State

Cunka 4.233. Usrnen BUT 412
Figure 4.233. General view of SP 412

All 24 trees on SP 412 are common beech
trees.

Defoliation was 5% in 13 trees, 10% in four,
40% and 80% in one tree each.

= Fagus sylvatica

I'paduxon 4.222. 3actymsbeHoct Bpcra apseha Ha BUT 412
Graph 4.222. The share of tree species on SP 412



Bnonnaukanujcka tauka 413 — JaceHoBa riasa

Sample plot 413 — Jasenova Glava

Belgrade

1
SERy,
ity

Cauka 4.234. [osurmja BUT 413 na xaptu P. Cp6uje
Figure 4.234. Position of SP 413 on the R. of Serbia map

Ha BUT 413 je 20 crabama OykBe u 4eTUpPH
ctabJjia TOPCKOT jaBopa.

Ha Tpm  crabma  rTopckor  jaBopa
nedonujanuja je 10%, a Ha jennom 5%. [lo uetnpu
ctabia OykBe umajy nedonujarujy 10% u 20%. Ha
1o jeaHoM ctaljly KOHCTaToBaHa je nedoiinjaiuja
on 15%, 25%, 35% u 90%. Ilo aBa crabma OykBe
umajy nedonujanujy oa 5%, 40% u 45%.

Hedoaujaunja (%) Defoliation
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I'padpukon 4.223. Jledhonujauuja no Bpcrama apseha
Graph 4.223. Defoliation by tree species

Tumouxke m1./Timok F.
2004

4 x4 km

81-100 roxunalyears
Rendzic Leptosols

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude 664 m
Excrozunmja/Aspect NE
Braacaumteo/Ownership JpxaBHo/State

Canka 4.235. Usrnen BUT 413
Figure 4.235. General view of SP 413

There are 20 common beech trees and four
sycamore maple trees on SP 413.

Defoliation of 10% was found in three
sycamore maple trees and 5% in one. Four beech
trees were affected by 10% and 20% defoliation
respectively. One tree was found per class of
defoliation of 15%, 25%, 35% and 90%. Two
beech trees were recorded per defoliation class of
5%, 40% and 45%.

m Fagus sylvatica

Acer
pseudoplatanus

I'padukon 4.224. 3actymbenoct Bpcra apBeha Ha BUT 413
Graph 4.224. The share of tree species on SP 413
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Bbuonnaukanmnjcka tauka 414 — Pynnuk 1
Sample plot 414 — Rudnik |

> I11. razqurcTBo/Forest Estate KparyjeBary/Kragujevac
S Tox. mocrasibama/Installation year 2004
- 3 Ksanpatna mpexa/Grid 4 x4 km
Crapocr cactojune/Stand age 101-120 romunalyears
= = Tun 3emspuira/Soil type Dystric Cambisols
- T, Hammopcka sucunal/Altitude 901 m
Beljrade 3 Excrozunmja/Aspect S
e Bunacuumreo/Ownership JpxaBHo/State

SERy,
2
Ll

@BHT 414
Cauka 4.236. [Toszurmja BUT 414 na xaptu P. Cpouje Cauxka 4.237. Usrnen BUT 414
Figure 4.236. Position of SP 414 on the R. of Serbia map Figure 4.237. General view of SP 414
24 crabna Oykse npunanajy BUT 414. There are 24 common beech trees on SP
Crabna cy 6e3 nojase pedonujaumje y 2021. 414,
TOIVHH. There were no signs of defoliation in the

trees in 2021.

Jedoanjaunja (%) Defoliation

Fagus sylvatica

I'padmkon 4.225. Jledponujauuja no Bpcrama apeeha I'padmkon 4.226. 3actymibenoct Bpera apseha na BUT 414
Graph 4.225. Defoliation by tree species Graph 4.226. The share of tree species on SP 414
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Bnonngukanujcka tauka 415 — Masben |
Sample plot 415 — Maljen |

Belarade

Valjed

@BUT 415

Cauka 4.238. ITosurmja BUT 415 na xaptu P. Cp6uje
Figure 4.238. Position of SP 415 on the R. of Serbia map

Ha BUT 415 nanazu ce 16 crabana Oykse,
miecT cradaja jene W 1o jeAHo CTadjo KUTHaKa U
Opese.

Ha nBa O6ykoBa cta0mna gedonujannja H3HOCH
10%, Ha 1o jemHoM crtabmy jene je 10% u 20%, a
Ha crabmy Opese 99% wm kutmaka 10%. Hu Ha
jeoHOM of ocTanux cTabana aedonujauuja HUje
KOHCTaTOBaHa.

Jedoanjaunja (%) Defoliation
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I'paduxon 4.227. [leponujanuja mo Bpctama apseha
Graph 4.227. Defoliation by tree species

I1I. razgurcTBO/FOrest Estate Bopama/Boranja
Tox. mocrasibamalInstallation year 2004
Ksanpatna mpexa/Grid 4 x 4 km

81-100 roxunalyears
Eutric Cambisols
630 m

Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
Hammopcka sucunal/Altitude

Excrozunmja/Aspect N
Braacaumteo/Ownership

JpxaBHo/State

Camka 4.239. Usrnen BUT 415
Figure 4.239. General view of SP 415

There are 16 common beech trees, six silver
fir trees, one sessile oak, and one silver birch tree
on SP 415.

Defoliation of 10% was found in two beech
trees, 10% and 20% in one fir tree, 99% in the
birch and 10% in the sessile oak tree. Defoliation
was not found in any of the other trees.

= Abies alba
= Betula pendula
Fagus sylvatica

-

Quercus petraea

I'padmxon 4.228. 3actyrbeHoct Bpcra apseha Ha BUT 415
Graph 4.228. The share of tree species on SP 415
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bunonnaukanujcka tauka 416 — IlerkoBuna
Sample plot 416 — Petkovica

Belgrade -

/ @BUT 416° s oo, N
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Canka 4.240. Tlozunuja BUT 416 na xaptu P. Cpbuje
Figure 4.240. Position of SP 416 on the R. of Serbia map

BUT 416 npunanajy 23 crabna ciagyHa u
jeIHO cTabJI0 KPYITHOJUCHE JIUIIE.

Ha crabny nune nedonujaunja je 10%. Ha
nBa crabna cnagyHa nedonujanuja je 5%. Ocrtana
crabia ciajayHa cy 0e3 youeHe gedosujaiuje.

Jedoanjaunja (%) Defoliation

I'padmxon 4.229. leponujanmja mo Bpcrama apseha
Graph 4.229. Defoliation by tree species
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I1I. razmunacTo/Forest Estate
Tox. mocrasspamalInstallation year

Ksanparna mpesxal/Grid

Crapocrt cacrojune/Stand age
Twum 3emspninTa/Soil type
Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

Bopama/Boranja
2004

4 x4 km

>120 roxunalyears
Dystric Cambisols
214 m

E

[HpxaBHo/State

Cnuka 4.241. Usrnen BUT 416
Figure 4.241. General view of SP 416

There are 23 Hungarian oak trees and one
large-leaved linden tree on SP 416.

The linden tree defoliation was 10%. Two
Hungarian oak trees had defoliation of 5%. Other
Hungarian oak trees were without defoliation.

= Quercus frainetto

Tilia platyphyllos

I'paduxon 4.230. 3actymbeHoct Bpcra apeeha Ha BUT 416
Graph 4.230. The share of tree species on SP 416



Bnonngukanujcka tauka 417 — 3aarap
Sample plot 417 — Zlatar

SN A
Suboic N\
N\l \
o - |
;
5 som Kinda
) \»
(.,) Bace) LJ
e 2
Y B, |
< "\
-~ eryanin .
Backa
S Palanka Novi Sad "\
3 e,
) " ~
o g0 o oy,
} {
“3 (\
> PN ~
P : =
P, Belgrade C
¢ Sabac
¢ \ ‘ —~
/ oy, Sugide L PN
Pozarevac 3 P
f/ \ \J ~>
D) -«
S
\
\ Valjera J)
h 3f
< wl
(\'.\/ﬁ Kroguf -
B : . i Zojecar, |
\ J
\
X Kralje
‘ A
o Kneevac Kniazovac |
[ \
i
% @BHUT 417 m
Nis ‘\
A %, 3 Frot 3
A o .
a9 Nowi Razar %+ » J
N v = Leskovac 4
i : 34
= Mirosice A
J 3
o . C
poo - \
\ % " Prist 4
> = 4
(|
22 Vianie A
)
X f
\

Camnka 4.242. Tlozunmja BUT 417 Ha xaptu P. Cpouje
Figure 4.242. Position of SP 417 on the R. of Serbia map

BUT 417 nHana3u ce y cacTOjUHH CMpYe H
cBa crabna tauke (24) cy ynpaBo cMpueBa.

Ha jennom ctabny nedonujauuja je 10%. Ha
ocTanuM crabiuma Hema Aedosujanuje.

Jedonujanuja (%) Defoliation

I'padpuxon 4.231. [leponujanuja mo Bpcrama apseha
Graph 4.231. Defoliation by tree species

1. razguactBo/Forest Estate
Tox. mocrassbama/lInstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tun 3emspumiTa/Soil type
Hammopcka sucunal/Altitude

Excrozunmja/Aspect
Buacuumrso/Ownership

IIpujenosme/Prijepolje
2004

4 x4 km

81-100 roxunalyears
Chromic Cambisols
1354 m

NW

HpxaBHo/State

Canuka 4.243. Usrnen BUT 417
Figure 4.243. General view of SP 417

SP 417 is located in a Norway spruce stand
and all trees (24) are Norway spruces.

Defoliation was 10% in one tree. There was
no defoliation in other trees.

= Picea abies

I'padmxon 4.232. 3actyrubeHoct Bpcra apseha Ha BUT 417
Graph 4.232. The share of tree species on SP 417
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Bbuonnaukanmnjcka tauka 418 — Myprennuna
Sample plot 418 — Murtenica

Belirade

Canka 4.244. Tlozunuja BUT 418 na xaptu P. Cpbuje
Figure 4.244. Position of SP 418 on the R. of Serbia map

Ha BUT 418 nanazu ce 21 ctabmno jene u Tpu
crabjia cMpuUe.

Ha crabnuma Huje youeHa nedonujanujHa y
2021. roguHwA.

Jedoanjaunja (%) Defoliation

I'paduxon 4.233. [leponujanuja mo Bpcrama apseha
Graph 4.233. Defoliation by tree species
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1. ra3guacTso/Forest Estate
Tox. mocrasspamalInstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude
Excriozunmja/Aspect
Biacaumreo/Ownership

Vaxune/Uzice

2004

4 x4 km

101-120 romunalyears
Lithic Leptosols

1344 m

PaBno/Flat
Jp>xaBHo/State

Cnuxka 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.

No defoliation was observed in the trees in
2021.

= Abies alba
Picea abies

I'paduxon 4.234. 3actymseHoct Bpcra apeeha Ha BUT 418
Graph 4.234. The share of tree species on SP 418



Bbuounaunkanujcka tauka 419 — bapcka peka
Sample plot 419 — Barska Reka

Beldrade

1
SERy,
B

@BUT 419

Cauka 4.246. [Tozumja BUT 419 na xaptu P. Cp6uje
Figure 4.246. Position of SP 419 on the R. of Serbia map

Cpa crabna, ykymHo 24, Koja ce Hajla3e Ha
BUT 419, npurnagajy cMmpum.

Ha Tpm  crabma  koHcTaTOBaHa  je
nedonujanuja ox 10%, Ha ocTamuM cTabiMMa OBa
MojaBa HUje youeHa.

Hedoanjanuja (%) Defoliation
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I'paduxon 4.235. [leponmjaruja mo BpcTama npeehia
Graph 4.235. Defoliation by tree species

HIT Konaonunk/NP Kopaonik
2004
4 x4 km
101-120 rogunalyears
Dystric Podzoluvisols
1597 m

1. razguactBo/Forest Estate
Tox. mocraspamallnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type

Hammopcka sucunal/Altitude

Excrozunmja/Aspect N
Braacaumteo/Ownership

JpxaBHo/State

Cauka 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 of 10% was observed in three
trees. Other trees had no signs of defoliation.

Picea abies

I'paduxon 4.236. 3actyruseHoct Bpcra apseha Ha BUT 419
Graph 4.236. The share of tree species on SP 419
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Bbuonnaukanmnjcka tauka 420 — I'oGesbcka pexa

Sample plot 420 — Gobeljska Reka

..........

Belgrade

Nis

Cauka 4.248. [Tozunja BUT 420 Ha kaptu P. Cp6uje
Figure 4.248. Position of SP 420 on the R. of Serbia map

Ha BUT 420 ce nana3u meceT crabaina jeie u

14 cmpuye.
Hedommjanmja on 10% je xoHcTaTOBaHA HA
jenHom craliry cMpue Ha OBOj TauKH.

Jedoanjaunja (%) Defoliation

I'padmxon 4.237. leponujanmja mo Bpcrama apseha
Graph 4.237. Defoliation by tree species
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II1. rasguacTBO/FOrest Estate HIT Konaonux/NP Kopaonik

Ton. nocrassbama/Installation 2004
year
Ksanpartra mpesxa/Grid 4 x4 Kkm

101-120 roxunalyears
Dystric Podzoluvisols

Crapocrt cacrojune/Stand age
Tum 3emsbuinTa/Soil type

Hanmopcka sucunal/Altitude 1558 m
Excrozunmja/Aspect W

Buacaumreo/Ownership JpxaBHo/State

Cnuka 4.249. Usrnen BUT 420
Figure 4.249. General view of SP 420

There are ten silver fir trees and 14 Noway

spruce trees on SP 420.
Defoliation of 10% was observed in one

spruce tree on this plot.

= Abies alba

Picea abies

I'paduxon 4.238. 3actymbeHoct Bpcra apeeha Ha BUT 420
Graph 4.238. The share of tree species on SP 420




Bbuounaukanujcka tauka 421 — Bpmauku Oper
Sample plot 421 — Vr$acki Breg

I1I. razgurcTBO/FOrest Estate
Tox. mocraspamallnstallation year
Ksanpatna mpexa/Grid
Crapocrt cacrojune/Stand age
Tum 3emipninTal/Soil type
B Hammopcka sucunal/Altitude
Excriozumnmja/Aspect

- Buacuumrso/Ownership

Belorade

Banat/Banat

2004

4 x4 km

81-100 roxunalyears
Dystric Cambisols
370 m

S

JpxaBHo/State

1
SERg,
4

Caunka 4.250. [Tosurmja BUT 421 na xaptu P. Cp6uje
Figure 4.250. Position of SP 421 on the R. of Serbia map

Ha BUT 421 nanasu ce 12 crabana KUTHAKa,
JIBa ctabia IPHOT jaceHa | JieceT cTabanma OCTanx
muirhapa.

Ha cemam crabana kuTHhaka KOHCTaTOBaHA je
nedonujarmja oxg 10%, Ha tpu 15%, a Ha jenHOM
crabmy 20%. JegHo crabmo upHOT jaceHa
3axBahieno je nedonujanujom ox 30%. Mo jemno
cTtabjio W3 Tpyme ocTajiux Juimmhapa uma
neponujarnjy on 40%, 45% u 60%, nBa crabna
30%, a met crabana u3 ose rpyne 50%.

Hedoanjauuja (%) Defoliation
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I'paduxon 4.239. [leponmjaruja mo BpcTama npeehia
Graph 4.239. Defoliation by tree species

Camka 4.251. Usrnen BUT 421
Figure 4.251. General view of SP 421

There are 12 sessile oak trees, two flowering
ash trees, and ten trees of other broadleaved
species.

Defoliation of 10% was found in seven
sessile oak trees, 15% in three and 20% in one. The
same number of trees was affected by a 15%
defoliation. One flowering ash tree was affected by
defoliation of 30%. One tree from the group of
other broadleaved species was found per
defoliation class of 40%, 45% and 60%, two trees
30% and five trees 50%.

= Fraxinus ornus
Other broadleaves

Quercus petraea

I'paduxon 4.240. 3actyrubenoct Bpcra apseha Ha BUT 421
Graph 4.240. The share of tree species on SP 421
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buounaukanujcka tauka 422 — Cyooruuke myme

Sample plot 422 — Subotitke Sume
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Cauka 4.252. [Tozunja BUT 422 Ha kaptu P. Cp6uje
Figure 4.252. Position of SP 422 on the R. of Serbia map

Crabna npHor 6opa, yKynHo 24, Hayiase ce
na BUT 422.

I[lo jemHo crabmo oBe Bpcre UMa
nedonujanujy nponemeny Ha 5%, 10%, 40%, 45%,
50% u 75%. Konm mo nBa crabma nedosnujaruja
n3nocu 20%, 35% u 60%, a xox miect je oHa 30%.

Jedoanjaunja (%) Defoliation

I'paduxon 4.241. [ledponujanuja mo Bpcrama apseha
Graph 4.241. Defoliation by tree species
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1. ra3guacTso/Forest Estate
Tox. mocTassbama/lnstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Twum 3emspninTa/Soil type

Combop/Sombor
2004

4 x4 km

101-120 romunalyears
Haplic Arenosols

Hanmopcka sucunalAltitude 125 m
Excriozunmja/Aspect Pasuo/Flat
Bnacuumrrso/Ownership JpxaBHO/State

S

Cauka 4.253. Uzrnen BUT 422
Figure 4.253. General view of SP 422

Austrian pine trees, a total of 24, grow on SP
422.

Defoliation was estimated at 5%, 10%, 40%,
45%, 50% u 75% in one tree per defoliation class.
Defoliation classes of 20%, 35% and 60% affected
two trees per defoliation class, while in six trees, it
amounted to 30%.

= Pinus nigra

I'paduxon 4.242. 3actymseHoct Bpcra apeeha Ha BUT 422
Graph 4.242. The share of tree species on SP 422



buounaukanujcka tauka 423 — Kosryr—Ko3apa

Sample plot 423 — Kolut-Kozara

O5uT423

Belgrade

1
SERy,
ity

Cauka 4.254. Tosurmja BUT 423 na xaptu P. Cpouje
Figure 4.254. Position of SP 423 on the R. of Serbia map

Cacras Bpcra u 6poj crabana va BUT 423 je:
13 crabana uepa u 11 crabana yxmaka.

Ha ocam crabama mepa KOHCTaTOBaHa je
nedonujarmja on 10%, Ha Tpu crabna je 5%, Ha
nBa ctabna je 20%.

Kon crabama  nyxmaka TpU — UMajy
neponmujarjy 20%, aa 75%. Ha mo jemHom
ctabny nedonujanmja je 10%, 25%, 30%, 35%,
40% u 45%.

Hedoanjanuja (%) Defoliation
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I'paduxon 4.243. [ledponmjaruja mo BpcTama npeehia
Graph 4.243. Defoliation by tree species

I1I. razgurcTBO/FOrest Estate Combop/Sombor
Tox. mocrasibamalInstallation year 2004

Ksanpatna mpexa/Grid 4 x 4 km

Crapocr cacrojune/Stand age >121 romunalyears
Tum 3emipninTal/Soil type Gypsic Solonetz
Hammopcka sucunal/Altitude 70 m
Excrozunmja/Aspect Pasno/Flat
Braacaumteo/Ownership JpxaBHo/State

Cauxka 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% in three trees, and 20% in
two trees.

In pedunculate oak trees, three had a
defoliation rate of 20% and two 75%. One tree was
recorded per defoliation class of of 10%, 25%,
30%, 35%, 40% and 45%.

m Quercus cerris

Quercus robur

I'paduxon 4.244. 3actyruseHoct Bpcra apseha Ha BUT 423
Graph 4.244. The share of tree species on SP 423
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Buonnaukanmnjcka tauka 424 — Anuapessbe Tecrepa Xajayuku Oper
Sample plot 424 — Andrvlje Testera Hajducki Breg

Belgrade

Cauka 4.256. [Tozunja BUT 424 Ha kaptu P. Cp6uje
Figure 4.256. Position of SP 424 on the R. of Serbia map

Ha BUT 424 je nmecer crabama mepa, mer
crabana KuTmaka, YeTHpH crabia rpada, jemHo
cTal10 moJbCcKor Opecta M 4eTupu cradia ocTanux
nunrhapa.

Ha jemnom crabmy rpaba nmedonujaiuje je
20%. Ha jemnom ctabny ocranux jwmmhapa
nedomujarmja je 10%., KOmMKO je W HA IIeCT
crabana 1epa. Ilo jemHo crabio KuTHaka UMa
nedonujarujy on 20%, 25% u 99%, a aBa crabia
15%. Ha mossckom OpecTy mojaBa nedonujaruje
HHje yOUeHa.

Jedoanjaunja (%) Defoliation
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I'padpuxon 4.245. [leponujanuja o Bpcrama apseha
Graph 4.245. Defoliation by tree species
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I1I. razguacTBO/FOrest Estate HIT ®pymka I'./NP Fruska G.
Tox. noctasbama/Installation year 2004
Ksanparna mpesxal/Grid 4 x4 km

81-100 roxunalyears
Eutric Cambisols

Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type

Hanmopcka sucunalAltitude 225 m
Excriozunmja/Aspect SW
Biacaumreo/Ownership HpsxaBHO/State

Cauka 4.257. Uzrnen 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 hornbeam tree had defoliation of 20%.
One tree of other broadleaved trees had defoliation
of 10%, the same as six trees of Turkey oak. There
was one sessile oak tree per defoliation rate of
20%, 25% and 99%, and two trees of 15%. No
defoliation was observed in the field elm.

m Carpinus betulus

m Other broadleaves
Quercus cerris
Quercus petraea
Ulmus minor

I'paduxon 4.246. 3actymseHoct Bpcra apeeha Ha BUT 424
Graph 4.246. The share of tree species on SP 424



Brnonnaukanujcka tauka 425 — Pamkosuna Cmoreuna

Sample plot 425 — Raskovica Smogvica

..........

Beldrade >

DRy

Nis

Cauka 4.258. [Tosurmja BUT 425 na xaptu P. Cpouje
Figure 4.258. Position of SP 425 on the R. of Serbia map

ITer crabana rpada, mECT MOJHCKOT jaceHa W
13 nyxmaxa npunana bBUT 425.

Ha  crabmmma rpaba Huje  youeHa
nedonujanja. Kox mo jegHor crabia moJbCKOT
jacena nedonujanuja n3nocu 10% u 25% u 40%, a
kox aBa crabna je 20%. Ha mo uwetmpu crabma
nyxmaka aedonujanmja je 20% u 30%, Ha 10 aBa
je 15% u 25%, a Ha o jexnom craday 10% u 40%.

Hedoanjanuja (%) Defoliation
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I'paduxon 4.247. [leponujanuja mo Bpcrama apseha
Graph 4.247. Defoliation by tree species

Ton.

Braacaumrreo/Ownership

I1I. rasguacTBO/FOrest Estate Cp.Murposur/Sr.Mitrovica

nocrassbam-a/ Installation

- 2004

Ksanpartua mpesxa/Grid 4 x4 km

Crapocr cacrojune/Stand age  101-120 roxunalyears

Tun 3emspumita/Soil type Mollic Gleysols

Hanmopcka sucunal/Altitude 75 m

Excrozunmja/Aspect PaBro/Flat
JHp>xaBHO/State

2

o

Cuauka 4.259. Msrnen BUT 425
Figure 4.259. General view of SP 425

Five common hornbeam trees, six narrow-
leaved ash trees, and 13 pedunculate oak trees
belong to SP 425.

No defoliation was observed in hornbeam
trees. One narrow-leaved ash tree was recorded per
defoliation class of 10%, 25% and 40%, and two
trees had 20% defoliation. Regarding pedunculate
oak, defoliation was 20% and 30% in four trees
each, 15% and 25% in two, and 10% and 40% in
one tree.

u Carpinus betulus

® Fraxinus
angustifolia

Quercus robur

I'padmxon 4.248. 3actyrbeHoct Bpcra apseha Ha BUT 425
Graph 4.248. The share of tree species on SP 425
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Buonnaukanmnjcka tauka 426 — 'padoBauko BurtoHajeBauko ocTpPBO
Sample plot 426 — Grabovacko Vitonajevacko Ostrvo

Belgrade

" @BHUT 426

Cauka 4.260. [Tozumja BUT 426 Ha kaptu P. Cp6uje
Figure 4.260. Position of SP 426 on the R. of Serbia map

Ha BUT 426 ce nanaszu 13 crabana mosbcKor
jacena u 11 crabana myxmaka.

Ha o tpu crabna nosbckor jaceHa youeHa je
nojaa nedoaujanmje Ha 10% u 30% xpyne. Koj
nBa ctabmna nedonmjanuja je 20%, a KoJ 1o jeqHor
crabna 15% u 35%.

Kon ueTupu crabna nyxmaka jaedosujarpja
n3nocu 30%, xox Tpu crabna je 10%, a xox 1o
jemHor je 5%, 20%, 25% u 99%.

Jedoanjauuja (%) Defoliation
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I'padmxon 4.249. leponujanuja mo Bpcrama apeeha
Graph 4.249. Defoliation by tree species
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I1I. razguacTBO/FOrest Estate Cp.Mutposuny/Sr.Mitrovica

Tox. noctasbama/Installation year 2004

Ksanparna mpesxal/Grid 4 x4 km

Crapocr cactojune/Stand age >121 rogunalyears
Tum 3emibuinTal/Soil type Mollic Gleysols
Hanmopcka sucunalAltitude Om
Excriozunmja/Aspect PaBro/Flat
Biacaumreo/Ownership HpsxaBHO/State

Cnuka 4.261. Usrnen BUT 426
Figure 4.261. General view of SP 426

There are 13 narrow-leaved ash trees and 11
pedunculate oak trees on SP 426.

Three narrow-leaved ash trees had 10% of
their crowns defoliated and another three 30%.
Defoliation was 20% in two trees, 15% and 35% in
one tree, respectively.

Defoliation of 30% was found in four
pedunculate oak trees, while three trees had 10%
defoliation; one tree was recorded per defoliation
class of 5%, 20%, 25% and 99%.

B Fraxinus
angustifolia

Quercus robur

I'paduxon 4.250. 3actymsbeHoct Bpcra apeeha Ha BUT 426
Graph 4.250. The share of tree species on SP 426



buounaukanujcka tauka 427 — Kynuncke rpeae
Sample plot 427 — Kupinske Grede

BN I11. rasguacTBO/FOrest Estate Cp-Murposuw/Sr.Mitrovica

Tox. mocrasmama/Installation year 2004
b 2 L Ksanparua mpexal/Grid 4 x4 km
Crapocr cactojune/Stand age >120 roauualyears
g dee ) Tun semsbumra/Soil type Mollic Gleysols
Hammopcka sucunal/Altitude 70 m
é L Belgrade § Excrozunmja/Aspect Pasuo/Flat
C st e il g, £ Bunacuumreo/Ownership Jp:xaBHo/State

ORYe

Nis

Camnxka 4.262. [Tozunmja BUT 427 Ha xaptu P. Cpbuje
Figure 4.262. Position of SP 427 on the R. of Serbia map

Canka 4.263. Usrnen BUT 427
Figure 4.263. General view of SP 427

Ha BUT 427 nana3u ce 18 crabana moJsckor
jaceHa u mect cradaja JIyKibaka.

Ha mer crabama  moseckOr — jaceHa
nedonujarmja  je 15%. Ha mo Ttpu crabna
nedonujarmja je 5%, 10% u 30%, Ha nBa je 20%,
Ha 1o jenHoM ctabiay je 50% u 99%. Ha werupu

SP 427 has got 18 narrow-leaved ash trees
and six pedunculate oak trees.

Five trees of narrow-leaved ash had 15%
defoliation. Three trees were recorded per
defoliation class of 5%, 10% and 30%, two of
20%, and one tree of 50% and 99% each.

ctabyia KoHCTaToBaHa je nedonujaruja ox 20%, a
Ha jemHom 30%. Ha nBa crabma myxXmaka
nedonujanuja je 10%, Ha Tpu je 15% u Ha jenHOM
25%.

Hedoanjanuja (%) Defoliation
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I'paduxon 4.251. [leponujanuja mo Bpcrama apseha
Graph 4.251. Defoliation by tree species

Defoliation of 20% was found in four trees, and
30% in one. Defoliation was 10% in two
pedunculate oak trees, 15% in three, and 25% in
one.

B Fraxinus
angustifolia

Quercus robur

I'padmxon 4.252. 3actyrbeHoct Bpcra apseha Ha BUT 427
Graph 4.252. The share of tree species on SP 427
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Buounmukanujcka tauka 428 — Hemennkyhe
Sample plot 428 — Nemenikude

Belgrade -

smedarovo

@bUT 428 Bk

Nis N

Mironce

Cauka 4.264. IMozunja BUT 428 Ha kaptu P. Cpbuje
Figure 4.264. Position of SP 428 on the R. of Serbia map

Ha BUT 428 naj3actymssenuja Bpcra ca 11
crabana je 1ep, 3aTuM Oarpem ca cemam cradaia,
KJICH ca YEeTHPH U CIaJayH U KPYIMHOJHMCHA JIUMA ca
IO jeTHUM CTa0IIOM.

Ha jemnom crabny 1nepa nedonujanuja je
35%. Kox Tpm crabna Oarpema nedosujaiuja
m3Hocu 10%, a xon jemnor 15%. Kox jemnor
crabsa kieHa aedonujanuja je rakohe 15%.

Ha ocramum crabnuma oBa IojaBa HHjE
KoHcTaTtoBaHa y 2021. ronuHu.

Jedoanjaunja (%) Defoliation
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I'padpuxon 4.253. [leponujanuja mo Bpcrama apseha
Graph 4.253. Defoliation by tree species
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1. ra3guacTso/Forest Estate
Tox. mocrasspamalInstallation year
Ksanparna mpesxal/Grid
Crapocrt cacrojune/Stand age
Tum 3emibuinTal/Soil type
Hanmopcka sucunalAltitude

Beorpan/Belgrade
2014

4 x4km

61-80 romguualyears
Eutric Cambisols
279 m

Excriozunmja/Aspect N
Biacaumreo/Ownership

Corncrennka/Private

Cauka 4.265. Usrnen BUT 428
Figure 4.265. General view of SP 428

The most common species on SP 428 is
Turkey oak with 11 trees, followed by black locust
with seven trees, field maple with four trees, and
Hungarian oak and large-leaved linden with one
tree each.

One Turkey oak tree had defoliation of 35%;
three black locust trees had defoliation of 10% and
one 15%. One field maple tree also had 15%.
Defoliation was not observed in other trees in 2021.

m Acer campestre

B Quercus cerris

= Quercus frainetto
Robinia

pseudoacacia
Tilia platyphyllos

I'paduxon 4.254. 3actymseHoct Bpcra apeeha Ha BUT 428
Graph 4.254. The share of tree species on SP 428



Bbrnonngukanmnjcka tauka 429 — Cmenepescka Ilananka

Sample plot 429 — Smederavska Palanka

Belgrade

Pozarera
ORYe

@BHT 429

S
<«

Cauka 4.266. [Tozurmja BUT 429 na xaptu P. Cp6uje
Figure 4.266. Position of SP 429 on the R. of Serbia map

JemHo cTabmo KpyMHOJWCHE IUME, IEBET
crabasa moJjeckor Opecta um 14 moJbcKOr jaceHa
YUHE cacTaB JpBeHacTUX BpcTa Ha BUT 429.

Ha crabny snune u crabimMa IOJHCKOT
Opecra Hema nedonmjanuje. Ha nBa crabma
NOJbCKOT jaceHa nedonujanuja je 10%, a Ha jerHOM
15%.

Jedoanjaunja (%) Defoliation
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I'paduxon 4.255. [leponujanuja mo Bpcrama apseha
Graph 4.255. Defoliation by tree species

I11. razqunacTBo/Forest Estate Kparyjesan/Kragujevac
Tox. mocrasibama/lnstallation year 2014
Ksanpatna mpexa/Grid 4 x 4 km

Crapocr cactojune/Stand age 81-100 roxunalyears

Tum 3emipninTal/Soil type Eutric Vertisols

Hammopcka sucunal/Altitude 114 m
Excrozunmja/Aspect Pasuo/Flat
Braacaumteo/Ownership ConcrBenuka/Private

Camka 4.267. Usrnen BUT 429
Figure 4.267. General view of SP 429

One large-leaved linden tree, nine field elm
trees, and 14 narrow-leaved ash trees form the
composition of tree species on SP 429.

There was no defoliation in the linden tree
and the field elm trees. Defoliation was 10% in two
narrow-leaved ash trees and 15% in one.

= Fraxinus
angustifolia

= Tilia platyphyllos

Ulmus minor

I'padmxon 4.256. 3actyrubeHoct Bpcra apeeha Ha BUT 429
Graph 4.256. The share of tree species on SP 429

143



Buonnmnkanujcka tauka 430 — Bpanuh (JIyr)
Sample plot 430 — Vrani¢ (Lug)

ke I1I. ra3gurcTBO/FOrest Estate Beorpan/Belgrade
" Tox. mocrasibamal/lnstallation year 2014
ot Ksanpatna mpexa/Grid 4 x 4 km
Crapocrt cacrojune/Stand age 41-60 romunalyears
g gk | Tun semsbumra/Soil type Albic Luvisols
g i Hammopcka sucunal/Altitude 165 m
/ Eelade : Excriosumuja/Aspect Pasro/Flat
@BUT430 rwes Bnacuumrso/Ownership Concreenuka/Private

L
SERy,
oSty

Cauka 4.268. TTozunuja BUT 430 Ha xaptu P. CpGuje Ciauka 4.269. Usrneq BUT 430
Figure 4.268. Position of SP 430 on the R. of Serbia map Figure 4.269. General view of SP 430
JlomuHaHTHa BpcTa 1Mo Opojy crabama Ha The dominant species in terms of the

BUT 430 je 6arpem ca 21 crabmom. Ha taukm ce number of trees on SP 430 is black locust with 21
Hajla3W joml 1o jeaHo crabio kieHa, mosbekor trees. The plot has also got one field maple tree,

jaceHa W 1oJbCKOT Opecra. one narrow-leaved ash, and one field elm.
Hedommjatmja ox 95% je KoHcTaTOBaHA Defoliation of 95% was recorded in just one
caMo Ha jeJIHOM cTabiry 6arpema. black locust tree.

Jedoanjauuja (%) Defoliation
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I'padpuxon 4.257. [leponujanuja mo Bpcrama apseha I'paduxon 4.258. 3actymseHoct Bpcra apeeha Ha BUT 430
Graph 4.257. Defoliation by tree species Graph 4.258. The share of tree species on SP 430
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4.2. 3ACTYIIVBEHOCT /IPBEKA HA
BUOHH/TUKAIIHJCKHM TAYKAMA

VY 2021. romqunu ypaheHa je nporieHa crama
myMckux Bpcta Ha 130 OHOWHAMKAIIHjCKHX
tagaka. [lpomena nedomnujammje wu mnpaheme
omrehema MPOY3POKOBAaHMX  OMOTHYKUM |
a0MOTHYKUM (haKTOpHMa, U3BPIIEHA j€ Ha YKYITHO
2928 crabaina, 359 crabajnga yeTHHApCKUX U 2569
crabna mumrhapckux BpCTa.

3acTyIJbEHOCT BpCTa npeeha Ha
OMOWMHAMKAIMCKIM TadkamMa TpuKa3aHa je Ha
rpapuxony 4.259. BykBa je Haj3acTymsbeHHja
BpcTa ca 825 crabana, a ciene XpacToBu, Iiep ca
513, cmaayn ca 396 u kutmak ca 183 crabana.
I'pad je s3actymben ca 116 crabma, a ocramu
numhapu ca ykynHo 536 crabana.

Opn yxymHO 359 dermHapckux crtabama Ha
OMOWHAMKAIM]CKIM TadykaMa Haj3acCTyIUbCHHja je
cMmpya ca 145 crabna. Ouemusano je 80 crabana
Oeror 6opa u 1o 67 crabaia jeie U npHor Oopa.

Bpoj crabana mo BpcramMa HE3HATHO Bapupa
y OIHOCY Ha TpeTXoJHe ToauHe mpahema cTama
1IyMa.

Kutrbak
Sessille oak

CnapyH
Hungarian oak

Llep
Turkey oak

pab
Hombeam

Byksa
Beech

~ OcTanu nuwhapu
O\ Other broadleaves

YeTuHapu
Conifers

4.2. THE SHARE OF TREES ON THE
SAMPLE PLOTS

In 2021, 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 2928 trees, 359 of
which were conifers and 2569 broadleaves.

Graph 4.259. shows the share of trees by
species. Beech is the most common species with
825 trees. It is followed by oak species. There are
513 Turkey oak trees, 396 Hungarian oak trees, and
183 sessile oak trees. There are also 116 hornbeam
trees, while the remaining 536 trees belong to other
broadleaved species.

Out of 359 coniferous trees on the sample
plots, Norway spruce is the most common species
with 145 trees. Firs account for 67 trees, Austrian
pines for 67, and Scots pines for 80.

The number of trees per species
insignificantly differs from the previous years of
forest condition monitoring.

Lipuu Gop
Austrian pine

Benu 6op
Scots pine

Cmpua
Norway spruce

I'padmkon 4.259. 3actyrsbeHocT Bpera JpBeha Ha GMOMHIMKAIN]CKUM TauKama
Graph 4.259. Abundance of tree species on sample plots
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4.3. TIPOIJEHA CTAIA KPYHA JIPBERA
Y 2021. TOQHHH

Onena crama KpyHa crabana Hema 3a LUJb
yTBphHUBame  y3pOYHO-TIOCIEAWYHUX  OJHOCA.
MehyTtum, npuKyIUbame HABEICHHX IIONATaka y
TOKY AyKer TepHoAa W IHXOBO MOBE3UBAHmE Ca
CaCTOJUHCKMM  KapakTepucTHKama omoryhuhe
KOHKpPETHHja cCa3Hama O CyIelmy I[IymMa Yy
MPOCTOpY M BpeMeHy. 3ajeJHO ca MojaluMa o
KIIMMAaTCKUM KapaKTepUCTUKama, JeMOo3UIHjaMa
n3 arMmocdepe W ApyruM (IITETHH WHCEKTH,
(UTONATOTeHH OpPraHW3MH, I[IYMCKH MOXapH,
OUPEKTHH  aTMOCQEpPCKH  YTHLAjU, JUBJbad,
TJIOapu | Jp.), 3aCTYIUBEHOCTH (hjiope IuIaja
Kao MHAMKATopa 3aral)eHor Basayxa Kama ce paau
0 HEKMM TmoiyTaHTHMa Yy OyayhHoctu he
oMoryhutn carmnemaBame 3aBUCHOCTH BHTAJIHO-
ctu Omipaka ox ycioBa cpeamHe. TekcTyalHo,
TabenapHoO W Tpaduuky je naT mpukasz aedoiuja-
uuje Ha ceuM BUT y 2021. roaunu.

4.3.1. JE@OJIMJALIUJA — JIMIITRAPH Y
2021. TOAUHU

Y 2021. rogmHM, Kao W MPEAXOIHUX
roJMHa, Tpad ce Mokazao Kao HajOTIIOPHHUja BPCTa,
ca 96,6% crabama y KaTeropuju Hema
nedonujaruje. Y MPOTEKIOj TOAWHHU CIAYHO CY
oLemeHa 1 ctabna Oykse kojux je 94,4% 6uio 6e3
HMKaKBUX 3HakoBa Jjedonwmjanyje. Mebhy
XpacToBUMa HajOTHOTHHjU C€, KAa0 M MPEIXOTHIX
rojiuHa, 1mokazao ciaayH ca 88,9% crabana 0e3
3HakoBa jaedosujanyje crpam 1epa ca 77,6% u
KuTHaka ca 73,2% crabana y Toj kareropuju. bes
BUJJPMBUX 3HaKoBa Jedonujauje Owio je u
72,0% crabama ocrtamux Bpcra Jimmhapa
3aCTYIJbCHUX Ha OMOWHIMKAIIN]CKHM TadyKama.

Pesynratn oOpaze monmaraka Be3aHHX 3a
nedonujaryjy aumnrhapckux Bpeta y 2021, roguan
npuKa3aHu cy y tabenu 4.1, a paau miacTUYHUjeT
yTHCKa 1 Ha rpadukony 4.260.

4.3. THE TREE CROWN CONDITION
ASSESSMENT IN 2021

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 2021 is presented in tables, graphs,
and texts.

4.3.1. DEFOLIATION - BROADLEAVES IN
2021

In 2021, hornbeam again proved to be the
most resistant species with more than 96.6% of
trees in the category of trees with no defoliation. In
the past year, beech trees were similarly assessed,
with 94.4% of them without any signs of
defoliation. The most resistent oaks were
Hungarian oak with 88.9% of trees without any
signs of defoliation, Turkey oak with 77.6% and
sessile oak with 73.2% of trees in the same
category. No defoliation was observed in 72.0% of
trees of other broadleaved species growing on the
sample plots.

The results of data processing related to the
defoliation of broadleaved species in 2021 are
shown in Table 4.1 and Graph 4.260.

Tabena 4.1. leponmjanuja — mumhapu y 202 1. roguan
Table 4.1. Defoliation — broadleaves in 2021

Jedonujauuja JIumhapu 2021
Defoliation — Broadleaves in 2021
Ocraym
I'pad BykBa Hep Cauanyn Knrmak Jumhapu
Hornbeam Beech Turkey oak | Hungarian oak | Sessile oak Other
broadleaves

Hema / None 96,6 94,4 77,6 88,9 73,2 72,0
Cmaba / Slight 34 3,3 16,8 8,8 23,5 11,8
Ywmepena / Moderate 0,0 1,2 53 15 1,1 11,8
Jaka / Severe 0,0 1,1 0,4 0,8 2,2 44
Mprtso / Dead 0,0 0,0 0,0 0,0 0,0 0,0
100 100 100 100 100 100
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90%
80%
70%
|Mpreo
Dead
60% mJaka
50% OYwmepena
0OCnaba
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OHema
30% None
20%
10%
0%
Mpab Byxsa Uep Cnaayu Kumwax
Hornbeam Beech Turkey oak Hungarian oak Sessile oak

I'paduxon 4.260. edommjammja — mumthapu y 2021, roguan
Graph 4.260. Defoliation — broadleaves in 2021

4.3.2. TEGOJIMJALINIA — YETUHAPH Y
2021. TOAUHU

Hedonujanmja (ocumame WM ONaName
yernHa) y 2021. rogMHHM HHUje PErHCTpPOBaHa Ha
97,9% crabana cmpue, 95,5% crabana jemne u
95,0% crabanma Gemor Gopa. Kao m mperxomHmx
rO/IMHA, HajyrpOXKCHUja YETHHApPCKAa BpPCTa J€
upau Oop, jep camo 41,8% crabama Huje
YTPOXKEHO Je(OIIH]jaIlHj oM.

[Ipobnemaruka aedonujanmje 3a UYETHUPU
BPCTE€ YETHHApa, 3aCTYIUbCHMX Ha OMOWHIMKA-
LOUjCKUM Tadykama, IpuKazaHa je TalOemapHO H
rpaduuku (tabena 4.2 u rpadukon 4.261).

4.3.2. DEFOLIATION - CONIFERS
IN 2021

Defoliation (needle loss) in 2021 was not
registered in 97.9% of Norway spruce trees, 95.5%
of fir trees and 95.5% of Scots pine trees. As it was
the case in previous years, Austrian pine again
proved to be the most vulnerable species since only
41.8% of Austrian pine trees had no signs of
defoliation.

Defoliation of the four coniferous species
growing on the sample plots is shown in the
following table and graph (Table 4.2 and Graph
4.261).
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Tabdesa 4.2. [ledponujanuja — uetnHapu y 2021. ronunn
Table 4.2. Defoliation — Conifers in 2021

Hedomujanuja Yernnapu 2021
Defoliation Conifers in 2021
Jena Cmpua LpHu 60p Beau 6op
Fir Spruce Austrian pine Scots pine
Hema / None 95,5 97,9 41,8 95,0
Cuaba / Slight 15 14 17,9 3,8
Ymepena / Moderate 15 0,0 29,9 0,0
Jaka / Severe 15 0,7 10,4 1,2
MprtBo / Dead 0,0 0,0 0,0 0,0
100 100 100 100
100%
90%
80%
70%
o —
WJaka
50% Severe
OYmepexa
40% Moderate
QCnaGa
30% Slight
DOHema
20% None
10%
0%
Jena Cmpua LipHu Gop Benun Gop
Fir Norway spruce Austrian pine Scots pine
I'paduxon 4.261. [leponujanuja — yetnnapu y 2021. roquan
Graph 4.261. Defoliation — conifers in 2021
4.3.3. CYMAPHA OIIEHA 4.3.3. OVERALL ASSESSMENT OF

AE®OJIMJALIMIE Y 2021. TOAUHU

VYnopenna ananusza nedoidjayje aara je y
tabemm 4.3 u Ha rpadukony 4.262. Cymmupajyhn
noOujeHe pe3yirare, MOKe ce KOHCTaTOBATH, Ja Y
2021. roauHM HUje OWIO OUTHHjUX pa3JiMKa
nu3Melly 4YeTHMHapcKMX W JUIIhapcKux BpcTa y
MPOLIEHTY AedoirjanujoM He3axBaheHHX crabaa
(86,4% — 84,1%). Melhy crabiauMa yrpoKeHUM
nedonujaijoM, Koj Jsmmhapa  JIOMUHHUPA]Y
mporiec ciabe gedonmjanmje, TOK Cy KOI
YeTMHapa Ha NpHOMMKHO HcTOM Opojy crabana
perucrpoBane ciiada u ymMepeHa gedosujaimja.

148

DEFOLIATION IN 2021

A comparative analysis of defoliation is
presented in Table 4.3 and Graph 4.262.
Summarizing the results obtained, it can be
concluded that in 2021, there were no significant
differences in the share of trees with no signs of
defoliation between coniferous and broadleaved
species (86.4% — 84.1%). Among the trees
endangered by defoliation, slight defoliation
dominated in broadleaved trees, while in conifers,
slight and moderate defoliation processes were
registered in approximately the same number of
trees.



Ta6ena 4.3. Cymapha oueHna nedonujanuje y 2021. ronqunau
Table 4.3. Overall assessment of defoliation in 2021

Hedoaujanuja
Defoliation
UYernnapu JInnrhapu
Conifers Broadleaves

Hema / None 86,4 84,1
Cnaba / Slight 5,0 10,1
Ymepena/Moderate 5,8 4,2
Jaka / Severe 2,8 1,6
MprtBo / Dead 0,0 0,0

100 100

1]
I

EMpTeo
Dead

| Jaka
Severe

OYmepexa
Moderate

OCnaba
Slight

DOHema
None

i
I
I
I
1
1
]
J‘

Yetunapw/Conifers Nuwhapw/Broadleaves
I'paduxon 4.262. CymapHa oneHa gepomujanuje y 2021. roagnan
Graph 4.262. Overall assessment of defoliation in 2021
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5. YHHOPEJHE AHAJIN3E
JE®OJINJAIINJE Y ITIEPUOY
2004-2021.

5. COMPARATIVE ANALYSES
OF DEFOLIATION
FROM 2004 TO 2021

[Tpouenat Opoja ueTnHapa u nuinhapa, o
roguHama, 6e3 nedonujamuje, ca cirabom, yMepeH-
oM H jakoMm xaedonmjanjoM, maT je y Tabenama
5.1au 5.16, xkao u Ha rpadmkonnMa 5.1a u 5.16.

Ananusupajyhu MpoTeKIM TEepHOI, MOXKE
ce KoHcTaroBath na je 2021. roguHa Omma apyra
TroJlMHA 3a PEelIoM ca ,,HajTIOBOJBHHjHUM™ DPE3yil-
TaTuMa, Ol KaJia Ce Ha OBaj HA4YWH BpIIE OCMAT-
pama M MpolcHa cTama cTadana Ha OMOMHAMKA-
[IMjCKAM TadKama, Tj. Jpyra roguHa ca Hajehum
Opojem ctpabarne Oe3 WKakBUX 3HaKOBa jaedom-
januje. OBa KOHCTaTamyja OJHOCH C€ W Ha
YeTHHAPCKE ¥ Ha JIMCTOMAJHE BPCTE, jep je U KO
JeIHHX W KOJI JAPYIMX pEruCpOBaH J0 caja
Hajeehu nmpomenatr crabama Ge3  3HaKoOBa
nedonujanuje. HajaenmoBosebHUja (M 32 YeTHHAPE H
3a gumhape) ocrama je 2005. romwHa ca
HajMambUM TPOICHTOM cTabaiga He3axBaheHHMX
nedoujaujoM OUI0 Koje KaTeropuje (cTeneHa).

The  percentages of conifers and
broadleaves with none, slight, moderate or severe
defoliation for each year are given in Tables 5.1a
and 5.1b and in Graphs 5.1a and 5.1b.

Analyzing the past period, it can be stated
that 2021 was the second year in a row with the
"most favourable" results, since the beginning of
tree crown condition monitoring and assessment
on sample plots, ie. the second year with the
highest number of trees without any signs of
defoliation. This statement applies to both
coniferous and broadleaved species, because both
classes registered the highest percentage of trees
with no signs of defoliation. The most unfavorable
year (both for conifers and broadleaved trees) is
still 2005, with the lowest percentage of trees not
affected by defoliation of any category (degree).

Ta6ena 5.1a. Ynopeana ananuza aedonujanuje y nepuoay 2004-2021 — yetunapu
Table 5.1a. Comparative analysis of defoliation in the period from 2004 to 2021 — conifers

Hedomujanuja yernnapu 2004 — 2021
Defoliation 2004 — 2021 Conifers

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

ﬁffgg 50,1 | 462 | 64,8 | 675 | 634 | 647 | 701 | 781 | 783 | 79 | 741 | 754 | 741 | 79,1 | 81,6 | 789 | 841 | 86,4

gﬁgﬁ‘t‘ 30 [ 325 |21,6|192|236|227| 18 |108|107| 8 |113|101 | 124 | 89 | 82 | 112 | 72 | 50
Ymepena

Moderate | 19 | 201|118 | 97 | 10 | 102 | 92 | 78 | 7.7 | 86 | 86 | 8 | 81 | 89 | 62 | 65 | 56 | 58

Jaia 09 | 12 |12 | 21| 3 |24 |27 (33| 3 |41 |54 |44 |36 |31 ] 4 | 34]31] 28
Severe

l\ég;‘;" 0 0 |06 |15 ] 0 0 0 0 |03]03]06]21]18]| 0 0 | 00| 00| 00

100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Ta6ena 5.16. Ynopenna aranmsa nedonujanyje y nepuony 2004-2021 — mumrhapu
Table 5.1b. Comparative analysis of defoliation in the period from 2004 to 2021 — broadleaves
Jedomujammja mumhapu 2004 — 2021
Defoliation 2004 — 2021 — Broadleaves

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

EZ“;Z 59,5 | 51,3 | 63,8 | 535 | 61 | 68,6 | 66,8 | 686 | 70,8 | 63,9 | 68,9 | 743 | 705 | 69,6 | 69,6 | 78,6 | 82,1 | 84,1

gﬁ‘;ﬁ‘t‘ 27 | 33 | 252|308 | 277|215 | 225|242 | 19 | 212 | 19 | 156 | 185 | 18,6 | 183 | 127 | 11,0 | 101
Ymepena

Moderate| 126 | 15 | 106 | 14 | 99 | 86 | 88 | 6 | 76 | 101 | 86 | 64 | 79 | 10 [ 95 | 67 | 54 | 42

Jaa gl 07 103 | 15| 1 |07 | 10| 06| 18|39 |27 32| 23| 17|25/ 18] 15/ 16
Severe

Moo | o | o |01 | 02|04 | 06|09 | 06|08 [09|08][05]|08]|0L|0L]|02]|00]00

100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
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I'paduxon 5.1a. Yropeana ananusa nedonujaiyje y nepuoay 2004—2021— yetunapu
Graph 5.1a. Comparative analysis of defoliation in the period from 2004 to 2021 — Conifers
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Graph 5.1b. Comparative analysis of defoliation in the period from 2004 to 2021 — Broadleaves
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Map 5.1. Defoliation of forest tree species on the territory of Serbia in 2021
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6. Y30PKOBAIBE 1 AHAJIM3A
ACUMUIAIIMOHUX OPTAHA

6. SAMPLING AND ANALYSIS OF
ASSIMILATION PARTS

Y toky 2021. romuHE Y30pKOBamHkE
ACHMMJIAIIMOHUX OpraHa u3BpiieHo je Ha 12 BUT
Hupoa |, a ykyman Opoj ysopaka usHocu 17.
VY30pKoBame aCUMUIIAIIMOHUX OpraHa 3a MCIHUTHU-
Balb€ CTama HCXpaHe O00aB/LEHO je ca IO IeT
crabara Ha CBakoj OWOMHAMKALIMjCKO] TAauKH.
KonueHTpanmja XxpanJbUBUX MaTepHja y acCHMUIIA-
[IMOHNM OpTaHWMa 3aBHCH M OJ TOra Ja JIH Cy
JHUCTOBH Pa3BHjaHU Yy YCJIOBHMA CBETIOCTH HIIH
ceHke. PempeseHTaTMBHH y30pHH 3a (oIHjapHY
aHaIM3y Cy AaCHMIJIAIMOHM OpraHdH ca TOpHE
TpehuHe KpomTmhe (INCTOBH CBETIIOCTH).

KonuenTpanmja makpoenemMeHaTa HCXpaHe
y acCUMHJIAIIMOHAM OpraHuMa UMa jaKo M3paKeHy
CE30HCKY IMHAMHKy. 300T TOra KOJIWYHMHA
MakpoeleMeHaTa HCXpaHe y Jumhy uctor crabia
Hehe Outn ucra y nponehHoM, TETHEM U jecemheM
HEPHOI.

Kao pemnpeseHT crama uUCXpaHe KOZX
numhapckux BpCTa y3MMa ce KOHIIEHTpallHja
MakpoeJjeMeHaTa y Juihy Ha moueTky (eHnodase
mpoMmene Ooje immha, kamga je W 00aBJBEHO
Y30pPKOBamk-€ Ha TaUyKama ca JTUIINapcKoM BPCTOM.

V30puu 4yeTHHAa YETUHAPCKUX BpcTa HA BUT
HuBoa | y30opkoBanu cy y BpeMe MHpOBamba Bere-
Tarmyje.

W3 oBako y3etux y3opaka oapehyjy ce:

— VYkynaa N meronom o Kjenmaxy,

— VYkynau K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd u
B ounraBamem Ha ICP,

— VYkynnu P konopumeTpujckw,

— VYxkynuu C u S Ha CHN ananuzatopy

— Tokcuunm enementn: As, Pb, Cd, Hg,
ountaBameM Ha ICP ciektomeTpy.

AHaIM30M KOHIIGHTpalHMje MakKpoeeMe-
HaTa y acUMHJIAIIMOHMM OpraHuMa numrhapa Ha
onpeheHom Opojy OHOMHIMKAIMCKHX Tadaka
Hupoa |, moxe ce koHcTaTOBaTH na nuimihe OykBe
uma y cebu 6,82-11,54 mg/g azora, y 3aBUCHOCTH
on nokanureTa. KoHIeHTpanmja a3orta y numhy
rpaba je oko 16 mg/g. XpacToBu UMajy pasiHduTe
KOHIIGHTpaIl¥je OBOT MakpoeiieMeHTa. Hajamxka je
KOI MeayHia, 6,67 mMg/g, 3aTUM KOJ KHUTHAaKa,
oko 9 mg/g. Jlumhe cnagyna uma 9,68-19,68
mg/g, a nepa 14,85-15,24 mg/g a3ora.

Konuentpanmja cymmopa y numrhy Oykse
kpehe ce ox 0,93 mo 1,20 mg/g, y numhy rpaba
1,41-1,62 mg/g. Y mmmwhy MmenyHna wu3mepeHa
KOHIIeHTpalmja cymmnopa je 0,78 mg/g, kutmaka
0,89 mg/g, cmagyna 1,01-2,33 mg/g, a niepa 1,31-
1,48 mg/g.

Sampling of leaves was performed on 12
Level | sample plots in 2021. 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

Having analysed the concentration of
macroelements in the leaves of broadleaved trees
on a number of Level | sample plots, we can
conclude that beech leaves contained 6.82-11.54
mg/g of nitrogen, depending on the locality. The
concentration of nitrogen in hornbeam leaves was
about 16 mg/g. Oaks had different concentrations
of this macronutrient. It was lowest in downy oak,
6.67 mg/g, and sessile oak leaves, about 9 mg/g.
Hungarian oak leaves had 9.68-19.68 mg/g of
nitrogen, and Turkey oak 14.85-15.24 mg g.

The concentration of sulfur in beech leaves
ranged from 0.93 to 1.20 mg/g, while it was 1.41-
1.62 mg/g in hornbeam leaves. The measured
concentration of sulfur in downy oak leaves
amounted to 0.78 mg/g, sessile oak to 0.89 mg/g,
Hungarian oak to 1.01-2.33 mg/g, and Turkey oak
to 1.31-1.48 mg/g.
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Canpxaj ¢ocopa y nunrhy OykBe H3HOCH
0,62-1,08 mg/g, rpada 1,08-1,24 mg/g, menynia
2,29 mg/g, kutmaka 0,66 mg/g, cmamgyna 0,79-
1,52 mg/g u uepa 0,89-1,55 mg/g.

Konnenrpammja kanumujyma y jwmmhy
oykse kpehe ce ox 11,00 no 20,26 mg/g, y aumthy
rpaba 11,99-19,77 mg/g. Y mummhy menyHna
M3MepeHa KOHIIeHTpamuja Kammujyma je 9,13
mg/g, kutmwaka 9,32 mg/g, cragyna 13,60-16,34
mg/g, a nepa 8,44-11,45 mg/g.

Canpxaj marhesujyma y sumhy OykBe
m3nocu 1,23-1,50 mg/g, rpaba 2,48-2,79 mg/g,
menynia 0,69 mg/g, kutwaka 2,99 mg/g, cnanxyHa
1,27-2,88 mg/g u nepa 1,62-2,62 mg/g.

M3mepena  KolMMYMHA  MaKpoOEIEMEHTa
Kanujyma y nuimhy OykBe wm3HocH 1,94-8,42
mg/g, rpaba 9,14-10,08 mg/g, menynma 6,52
mg/g, kutwaka 2,75 mg/g, cmamyna 4,30-9,00
mg/g u tiepa 5,25-12,38 mg/g.

YribeHUKa y acHMWIAIMOHUM OpraHuMa
oykse nma 40,94-69,52 9/100g, rpada 57,50-75,24
0/100g, memynma 77,77 @g/100g, kutmaka 9,00
9/100g, cmamgyna 9,68-19,68 g/100g u nepa 14,85-
15,24 g/100g.

AHanu3oM KOHIEHTpAIMje MHUKpoeIeMe-
HaTa ¥ TOKCHYHHX €JEeMEeHaTa y aCHMWJIAIIMOHUM
opranuMa Juinhapa Ha ojapeheHom  Opojy
OuonHMKanujckux Tadaka Husoa |, moxe ce
KoHCTatoBaTH na ymmthe OykBe Ha BUT 28 mma
HajBehy KoHueHTpaiujy aaymuHujyma (526,15
Hg/g), a aumihe kuTmaka HajMamy (58,09 ug/g).
BykBa xoja ce mamasu ma BUT 9, uma Hajsehy
KOHIIeHTpaIjy Oapujyma y numhy. KonimeH-
Tpainuja oBor eneMenta je 151,25 ug/g. Hajmama
KOHIIEHTpaIja je Koi KuTmaka, 18,26 ug/g.
Hajeuma koHIeHTpamja XxpomMa H3MepeHa je y
acHMHJIAIIMOHKM OpraHuma rpaba, 4,08-6,11 ug/g.
Bbakpa nma Hajeume y nmumhy Oykse, 25,87 ng/g,
a HajMame y Jumhy KuTmaka, 1,66 pg/g, kao u
reoxbha (y nmumthy Oykse 295,93 pg/g, a kurmaka
87,97 ug/g) u manrana (y numihy oykee 1901,356
ug/g, a kurmaka 68,42 ng/g). Hajeha koHmeH-
Tpamuja MoJudaeHa Hanasu ce y jumhy 1epa Ha
BUT 94, 7,01 pg/g. MakcumanHa u3MepeHa KOH-
LEHTpalja HATpUjyMa j€ Yy aCHUMIIAIMOHUM
oprannMa Oykse BUT 9, 71,08 ng/g, a Hukma Koj
rpaba, oko 27 pg/g. CTpoOHIIMjyMa UMa HajBUIIIC
y smmthy meaynna Ha BUT 93, 77,05 pg/g, a
uuHkKa y mumhy 0ykse na BUT 40, 46,15 ng/g. vV
y3opuumMa Jiuinha HUje u3MepeHa KOHIEHTpalyja
KaJIMHjyMa, Ko0aJITa 1 ceJieHa, JOK apceHa nMa
camo y mumhy nepa Ha BUT 94, u To 35,18 ng/g,
sknBe Ha yminhy Oykse Ha BUT 16 (1941,74 ng/g)
W 0JI0BAa y aCUMMJIAIIMOHUM OpraHuMa OyKBe Ha
BUT 28 (4,61 pg/g).
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The phosphorus content in beech leaves
was 0.62-1.08 mg/g, hornbeam 1.08-1.24 mg/g
downy oak 2.29 mg/g, sessile oak 0.66 mg/g,
Hungarian oak 0.79-1.52 mg/g, and Turkey oak
0.89-1.55 mg/g.

The concentration of calcium in beech
leaves ranged from 11.00 to 20.26 mg/g and in
hornbeam leaves from 11.99 to 19.77 mg/g. The
measured concentration of calcium in downy oak
leaves was 9.13 mg/g, sessile oak 9.32 mg/g,
Hungarian oak 13.60-16.34 mg/g, and Turkey oak
8.44-11.45 mg/q.

The content of magnesium in beech leaves
was 1.23-1.50 mg/g, hornbeam 2.48-2.79 mg/g,
downy oak 0.69 mg/g, sessile oak 2.99 mg/qg,
Hungarian oak 1.27- 2.88 mg/g and Turkey oak
1.62-2.62 mg/g.

The measured amount of potassium
macroelement in beech leaves was 1.94-8.42
mg/g, hornbeam 9.14-10.08 mg/g, downy oak
6.52 mg/g, sessile oak 2.75 mg/g, Hungarian oak
4.30-9.00 mg/g, and Turkey oak 5.25-12.38 mg/g.

Beech leaves had 40.94-69.52 g/100g of
carbon, hornbeam 57.50-75.24 g/100g, downy
oak 77.77 g/100g, sessile oak 9.00 ¢/100g,
Hungarian oak 9.68- 19.68 g/100g and Turkey oak
14.85-15.24 g/100g.

The analysis of the concentration of
microelements and toxic elements in the leaves of
broadleaved trees on a number of Level | SP
showed that beech leaves on SP 28 had the highest
concentration of aluminum (526.15 ug/g) and
sessile oak leaves the lowest (58.09 pg/g). The
beech found on SP 9 had the highest concentration
of barium in the leaves. It amounted to 151.25
pg/g. The lowest concentration was found in
sessile oak, 18.26 pg/g. The highest concentration
of chromium was measured in hornbeam, 4.08-
6.11 pg/g. Copper was the most abundant in beech
leaves, 25.87 pg/g, and the least in sessile oak
leaves, 1.66 ug/g. The same applied to iron
(beech 295.93 ug/g and sessile oak 87.97 ug/g)
and manganese (beech 1901.356 ug/g and sessile
oak 68.42 pg/g). The highest concentration of
molybdenum was found in the Turkey oak leaves
on SP 94, 7.01 ug/g. The maximum measured
concentration of sodium was found in beech on
SP 9, 71.08 ug/g, and nickel in hornbeam, about
27 pg/g. Strontium had the highest concentration
in the leaves of downy oak on SP 93, 77.05 ug/g,
and zinc in the leaves of beech on SP 40, 46.15
Hg/g. The concentration of cadmium, cobalt and
selenium was not measured in the leaf samples,
while arsenic was found only in the Turkey oak
leaves on SP 94, 35.18 ng/g, mercury in the
beech leaves on SP 16 (1941.74 ng/g) and lead in
the leaves of beech on SP 28 (4.61 pg/g).



Canka 6.1. Y3opaxk smmrha 3a aHanmuzy
Photo 6.1. Leaves sampled 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 1ucroBa 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
16 Hugg:é?i]:/oak 30,4 19,67679 2,336047 1,518301 16,34523 1,269867 9,004564 52,95138
16 Byksa/ Beech 10,1 6,819085 0,932064 0,639824 12,22742 1,242262 1,9357 49,18998
9 Byksa/ Beech 14,1 10,04453 1,155672 0,821052 13,32887 1,445397 7,201971 40,93847
17 Hugg:é?i]:/oak 26 9,681592 1,005678 0,699707 15,40822 2,200808 7,578368 52,1791
107 Kurmak/ Sessile oak 35,6 8,99654 0,889279 0,655659 9,323237 2,994312 2,750046 68,99282
17 Iep/ Turkey oak 15,7 14,98028 1,305748 1,54593 8,444377 1,617838 12,38335 67,40166
40 Byksa/ Beech 16,1 11,53998 1,197578 1,076364 13,95429 1,496538 8,420376 58,50124
21 Lep/ Turkey oak 18,4 14,8506 1,391343 0,908269 9,042552 2,624834 8,736815 58,42614
21 T'pa6/ Common hornbeam 10,2 15,74827 1,625038 1,078124 11,98677 2,786192 9,138126 57,5039
31 Byksa/ Beech 11,1 9,818538 1,159951 0,831003 12,776 1,266397 6,377584 69,5249
28 Byksa/ Beech 11 10,17301 1,139991 0,934995 11,00101 1,225734 6,071985 59,50766
92 Lep/ Turkey oak 17,6 15,24615 1,377484 0,886458 9,150747 2,41347 5,319569 70,54735
93 Medunac/ Downy oak 19,9 6,666667 0,779911 2,295016 9,131699 0,691468 6,515521 77,77333
92 I'pa6 / Common hornbeam 14,4 15,96853 1,409284 1,235535 19,77411 2,48338 10,08087 75,23776
94 Lep/ Turkey oak 20,9 15,08116 1,484794 1,063544 11,44831 1,713495 5,2481 76,90766
94 Huﬁ;:ﬁg:/o " 459 14,08243 14128 0,947351 13,59693 2,880211 4,295779 74,30249
95 Byksa/ Beech 11,3 7,770069 0,984752 0,62056 20,26249 1,37466 7,28892 64,48174
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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 ISpecies Ho/g ng/g Ho/g Ho/g ng/g Ho/g Ho/g Ho/g Ho/g ng/g Ho/g Ho/g Ho/g Ho/g Ho/g Ho/g Ho/g Ho/g
Crnanyn/

16 Hungarian oak 131,6514| <01 <01 [91,17624| <01 <0,1 <01 |5001373|178,3726| <01 |462:8072|0,697454| <01 |7.825886| <01 <01 <01 | 333315
16 Byksa/ Beech 157,3192| <01 <01 [81,19773| <01 <0,1 <01 |2,905689 | 136,673 |1941,742|220,2821| <0,1 <01 |3.480414| <01 <0,1 <0,1 [56,92989
9 Byksa/ Beech 234,.8901| <01 <01 |151252 | <01 <01 |0564875|14,68188 | 252,7901| <01 |600,5964 |0,806125 |71,07625| <0,1 <01 <01 <0,1 [44,88838
17 HunC;:rZin?/oak 1351562 | <01 |3,475025|102,8909| <01 <0,1 |0,655345 | 4,617507 | 1552649 | <0,1 |1150,053 | 5,108641 | 6,903097 | 16,2716 | <0,1 <0,1 <01 | 20,2204
107 | Kwrmaw/ Sessileoak |58 09108| <0,1 <01 |18,26162| <01 <01 |1,9777611,664543|87,97239| <0, |6842541| <0,1 <01 [10,29498| <01 <0,1 <0,1 |8,472764
17 Llep/ Turkey oak [ 171,8654| <01 <01 [3273213] <01 <0,1 <01 |4,961894[181,0046 | <01 |8454636| <01 |10,95952|5639055| <0,1 <0,1 <0,1 [23,98601
40 Byksa/ Beech 2874751 <01 <01 [111,8631] <01 <01 [1,746254| 17,0045 | 2959292 | <01 |1901,356| <01 |21,57218|1,428447| <0,1 <0,1 <01 [3948127
21 Ilep/ Turkey oak  [197,6113| <0,1 <01 [70,58833| <0,1 <0,1 <01 | 6,00075 [1959996| <01 | 11255 | <01 |10,55847|8,012619| <0,1 <0,1 <01 | 29503
21 |I'pa6 / Common hornbeam| 312,5338 | <0,1 | 4,350474 | 33,89079 | <0,1 <0,1 [6,108712 |6,036321|237,4552| <01 |1132563| <01 |9,784074|27,33425| <0,1 <0,1 <0,1 [26,59785
31 Byksa/ Beech 2804589 | <01 <01 [1150196| <01 <0,1 <01 |12,07388|254,8426 | <01 |780,3914| 0,767 | 30,33 |2,638625| <0, <01 <01 |51,31725
28 Byksa/ Beech 526,1483| <0,1 <01 |9512456| <01 <01 |1,696902 | 2587119 | 471,793 | <01 |832,3365| <0, [44,17291|1,918541|4,613943| <01 <01 |55,94028
92 Llep/ Turkey oak | 151,4073| <01 <01 [6081025| <01 <0,1 [3,207834|6,385354|161,7105| <01 |371,1578| <01 |6,534431(6,947605| <0,1 <0,1 <01 | 17,065
93 | Medunac/ Downy oak | 1505451 | <0,1 <01 | 69,669 | <01 <0,1 <01 | 3141 |1462701| <01 [891,0226| 1,09775 | 4,4475 |1786625| <01 <01 <01 | 77,05438
92 |I'pa6 / Common hornbeam| 218,9282 | <01 |1,668291 | 45,24188| <0,1 <0,1 [4,082959 | 552099 |176,9716| <01 |1105221| <01 |1,561719|27,41654| <0,1 <0,1 <0,1 |[3558821
94 Llep/ Turkey oak | 181,8901 | 35,17964| <01 |58,25873| <0,1 <01 |1,460329 | 6,114396 | 203,8399 | <0,1 |308,7202|7,010604 | 2542415 | 15,63348 | <0,1 <01 <01 |23,66879
94 HunC;:rli[g:/oak 1851586 | <01 <01 | 118636 | <01 <0,1 <01 |4,331836 (2154592 | <01 |709,8317| <01 |5722305|24,48428| <01 <01 <0,1 [23,20646
95 Bykea/ Beech 2237139 <01 <01 |82,14898| <01 <0,1 |1,423452 | 3892982 | 252,6837 | <0, |923,3668 | 2,571928 | 27,92458 | 3,043581 | <0,1 <0,1 <01 | 6187
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7.3IPABCTBEHO CTAIBE CTABAJIA
N Y3POUHHMIIA OHITEREIHA HA
BUT HUBO 1Y 2021. TOANHHA

7. TREE HEALTH CONDITION AND
CAUSES OF DAMAGE ON LEVEL |
SAMPLE PLOTS IN 2021

WznoxxeHn aOMOTHYKMM U OUOTUYKUM
yTULAjUMa Y CHHEPTHjH, LIYMCKH EKOCHCTeMH
OZIp’KaBajy pPaBHOTEXKY YMTABOT OMOMa W IIyMe
Kao TakBe eKkojomke kareropwje. Ilopexn
MO3UTUBHOT, HE CME CE 3aHEeMapHUTH HeraThBaH
yTHnaj oBux (akTopa, KOjH ITOBOJIU A0 CMarbemha
BUTATHOCTH TOjeIMHWUX  crabanma, IIyMCKHX
CacTOjHHAa W Ha Kpajy YMTAaBUX EKOCHCTEMCKHX
M3MEHa y OJTHOCY Ha 3[IpaBo H yOoOW4ajeHO CTambe.

llyma je mnpupogHo OoraTcTBO, dYHja
TpajHOCT W JO0OpO KOHIWIMOHO CTamke He Ou
cMeno OWTH JOBEACHO Yy IHTame, IOKIE TOJ
JBYACKH (aKTOp MOXe TMOMONM W JIOTPUHETH
noOoJblIalby W OJp)KaBamky OBAKBOT CTamba.

3Havyaj mIymMe, W Kao YycTaBHE Kareropwuje,
nepuHUCAaH je 'y  MHOTUM  HallMOHAIHUM,
PETHOHATHUM W  TJO0QIHHM  3aKOHOJABHUM

JOKYMEHTUMa, a Ydje CIpOBOheme M yBakaBame
00e30ehyjy 3amruty u yHamnpeheme moctojehux
IIYMCKHX pecypca.

Nmajyhu oBo y BuAy, Ipemo3HaT je 3Ha4aj
npahema 37paBCTBEHOT CTama IIyMa W YTHLAja
IITeTHUX a0MOTHYKUX W OMOTHYKWX yTHIAja Ha
mymy (u3yseTHor muBep3urera 3a CpOujy).
[Mpojekar mMonuTopuHra ButanHoctd iryma (ICP
Forests) ¢yHknuonume kao MehyHapoaHu
mpojekar. To  mompa3ymeBa  jeOUHCTBEHU
MOHUTOPUHT Ha TOJAWIILEM HHBOY, Y3 C€BUACHT-
upame Iojaraka o jaedosidjaluju U IPUCYCTBY
pasnuuuTix obnnka omrehema npeeha, mrera Ha
cTabiarMa W acCHMWJIAIIMOHMM OpTaHMMa, a BPIIH
ce Ha mpexxu BUT (y Cpouju, Ha Husouma | u 11).

VY mornaBiby ce aHaNM3UPAjy MOJAU O
ryOuTKy JnmcHe Mace W omrehemnma, kao 1eo
pe3yaTaTa paja Ha npahemwy crama myma Ha BUT
Hugoa | y P. Cpbuju y 2021. r. va 130 oriegaux
MOBPIINHA (OMUCAHUX Y METOOJIOTH]H).

Pax Ha TepeHy, Ha MPUKYIUbaWky MOAATaKa
(ocmarpame U CHHMame), 00aBJbEH je y TIEPHOAY
jyH—centemM0ap, IITO CTPYYHO OCIOCOOJHEHUM
mumMa MHctutyTta 3a mrymapctBo beorpan maje
3ajaTaK Ja ce eBHJCHTUpaHa omTehema MmoBexy u
ca TepuoJMMa BaH OBOT OICera, Tj. OJIpe.e
BUXOBH Y3POUHHUIM, KOjU JAEIyjy TOKOM YHTaBe
rojiiHe, a 3a coOOM OCTaBJbajy MPENO3HATIHUBE
mireTe, Kao IMTO Cy JieAonoMH, omrehema o
Mpasza,  OXErOoTHHE,  Mpa3olyluHe,  3aTHUM
omrehema o MMTETOYMHA (HIpP. TATMKOIHHUX
BpCTa — caspesie raje), o/l MOTKOpmwakKa (XOTHHIH
1oJ KOpOM WK yOYIITHH OTBOPU BPCTa y HEKOj OJ
¢aza npBe WM JApyre resepanuje), oJ MUHEpa
(HamymTeHe MHHE KOje KapaKTEpHIly CBaKy O[l
BPCTA) U CII.

Exposed to the synergetic impact of abiotic
and biotic factors, forest ecosystems maintain the
balance of the entire forest biome as an ecological
category. Besides the positive, we must not neglect
the negative impact of these factors. They decrease
the vitality of individual trees and forest stands and
ultimately deteriorate the healthy and normal
conditions of the whole ecosystem.

The forest is a natural resource whose
survival and good condition should not be threatened
as long as man can help maintain and improve its
condition. The forest is a constitutional category
whose significance is defined in many national,
regional and global legislative documents. The
proper execution and compliance with these
documents will ensure the protection and
improvement of existing forest resources.

With this in mind, the importance of
monitoring the health condition of forests and the
impact of harmful abiotic and biotic factors on
forests (of exceptional diversity in Serbia) was
recognised. Since then, the Forest Vitality
Monitoring Project (ICP Forests) has been
implemented as an international European project. It
implies a unique annual monitoring procedure, with
recording data on defoliation and the presence of
various forms of tree damage — both tree trunks and
assimilation organs. This monitoring has been
conducted through a network of sample plots (in
Serbia, at Levels | and I1).

The chapter analyses the data related to the
leaf mass loss and leaf damage obtained as part of
the results of forest condition monitoring on Level |
sample plots in the Republic of Serbia in 2021. The
data was collected on 130 sample areas (described in
the methodology).

Fieldwork, i.e., data collection (observation
and recording) was performed from June to
September. However, trained professionals of the
Institute of Forestry in Belgrade were given the task
of relating the recorded damage to the periods
beyond the range. In other words, they had to
determine its agents that acted throughout the year
and left behind visible damage, such as ice-breaks,
frost injuries, sun scalds, frost cracks, or the damage
caused by pests. The agents included, for instance,
gallicolous species (mature galls), bark beetles
(tunnels bored under the bark or entrance halls of
species in one of the phases of the first or second
generation), miners (abandoned mines of different
species), etc.
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IIto ce true mumrhapckux BpcTa, v 2021.
TOJIMHHU, Ka0 W MPETXOAHUX TOAMHa, OyKBa U Tpad
Cy ce IMoKazajie Kao BPCTe OTIOPHHUje Ha Tpolece
nedonujaiyje y oQHOCY Ha xpacTtoBe. Kurmak ce
MOKa3a0 Kao HajyrpoXeHwju Mel)y mumrhapckum
BpCTaMa Ha OMOMHIUKAIN]CKUM MectiMa y 2021.
roguau. On yeTHHapa, OTIOPHUjUM Ha omrtehema
Cy ce Tmokasaie jema, Oemu Oop M cMpUa, JOK je
npHH OOp J[JajeKo HajyrpOKEeHHjU O CBUX
WACHTU(QHUKOBAHUX BPCTa HAa OMOMHIUKAIIN]CKUM
taukama Husoa I.

WnaupexkTHuM yTHIajeM, YOBEK j€ JaHILy
MITETHUX aOMOTHYKKUX (aKTOpa 0JA0 jOII jeAHY
3HA4YajHy KapuKy — TONYTaHTe, KOjU TUPEKTHO
WIM WHIUPEKTHO JIedyjy Ha CBE HWIAHOBE
exocucrema. Ilocmemmme wmory OutH ommax
BUJbMBE, WM MAaK Iyro BpeMeHa HempumeheHe.
Camyn 3arahjuBaum HEpPeTKO HACTYMHajy Kao CBe
MHOBATUBHHUjH, 1A C€ MEHha JHMHAMUKA JIeIIaBamba
abuotnukux QeHomeHa. Tako ce cTBapa CIIOXKEH
MeXaHW3aM OJ{HOCa y TPUPOJIH, Ma ce CUTyaluja
JOJTATHO KOMILIHKYje, IITO je WHA4Ye CBEMpPHUCYTHA
npobnematuka Ha Teputopuju Cpouje. Melhyrum,
npu ycioBUMa TojaBe 3araljema M OJATHOT U
KOMOMHOBAHOT CTpeca aOMOTHYKOT TMOPEKIIa, WITH
MAacOBHE I10jaBe pa3HHUX THIIOBA IITETOYHHA, MEHha
ce BHUXOBa yoOWYajeHa JIWHAMHKA  KpO3
(heHOJIOTH]y TITETHUX YKUBOTHUELCKUX M OMIBHHX
BpcTa (TapasWTCKe IBETHHIE — HMEINe), WIH
I'JbMBa U PAa3JIMYUTUX BPCTa MUKpOOpraHui3amMa.

OppxaBambe BHUTAIHOCTH IIYMCKHUX BpCTa
Ousbaka, O] MOAMJIATKA 10 cTabana pasIHuUuTHX
Kjaca  CTapocTH, JyroTpajaH je  Ipolec
Pa3IMUUTOr Tpajakba y KIMMATCKUM YCIOBHUMa
KOjU BIIaAajy y oBOM moaHeOspy. Ha mpumep, on
Op3opactyhux Tomona, ca ONXOAHBOM O] JBE
NelieHHje, JI0 JyXHaka KOJ Kora je MoTpeOHO
MUHHMYM 12 jenieHHja 3a KOMIUIETHO Tpajame
onxojme. Tako ce KoJ| MOJbONPUBPEIHUX KYITYpa
NPUHOCH YECTO OCTBapyjy y TOKY jeJHOT
BEreTaloHOr Teproja, a y mymapctBy y Cpouju
3a yOupame ,puHOCA™ TOTPEOHO je on
MUHUMaTHO 10 (HEKM KIOHOBH TONOJA), Ta JI0
mpeko 120 rogmna (IIyme XpacTa JTyKmaka Kao
enuduraropa).

Pa3HoBpcHOCT MHTEPECHUX rpyna,
TCHEpPaJHO y NIYMapCTBY O3HAauaBa IOCTOjambe
pasaMuMTHX TOoTpeda Koje Cce 3a]0BOJbaBajy
kopuiihemeM OBOr pecypca, IITO je jedHa Of
OCHOBHHUX €KOCHUCTEMCKHUX yciyra mymMma.
Kopumithewe miyme ojn crpane OpojHHX U
Pa3HOBPCHUX KOPUCHUKA Y €KCTPeMHHUM (alu u
yoOH4ajeHuM) OKBUpUMA TPECTaBsba MPEIyCIoB
3a 10jaBy omrehema Ha crabaruma
MPOY3POKOBAHHX OJ1 CTPAHE YOBEKA.
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As for broadleaved species in 2021, beech
and hornbeam again proved to be more resistant to
defoliation than oaks. Sessile oak proved to be the
most endangered of all broadleaved species on the
sample plots in 2021. Regarding coniferous species,
silver fir, Scots pine and Norway spruce proved to be
more resistant to damage than Austrian pine, which
was by far the most endangered of all identified species
on Level I sample plots.

Acting indirectly, man has added another
ring to the chain of harmful abiotic factors —
pollutants that directly or indirectly affect all
ecosystem members. Consequences can be
immediately visible or can go unnoticed for a long
time. The pollutants themselves often seem to be
increasingly innovative, thus changing the
dynamics of abiotic agents. The changed
dynamics create a complex mechanism of
interactions in nature that can further complicate
the situation. This situation is an ever-present
issue on the whole territory of Serbia.
Furthermore, the pollution combined with the
abiotic stress or mass occurrence of various
harmful species changes their usual dynamics. The
changes are reflected in the phenology of harmful
animal and plant species (parasitic flowering
plants —mistletoe), fungi or microorganisms.

Maintaining the vitality of forest plant
species, from seedlings to the trees of different age
classes, is a long-term process of varying duration
in the climatic conditions prevailing in this region.
It varies from fast-growing poplars, with a two-
decade rotation, to pedunculate oaks whose
rotation is at least 12 decades long. Unlike
agricultural crops, whose vyields are usually
harvested in one growing season, forest "yields"
require from a minimum of 10 (some poplar
clones) to over 120 years (forest of pedunculate
oak as edifying species) to be harvested.

There are numerous interest groups in the
forestry sector. They have different needs that are
fulfilled by the utilisation of the forest resources.
This utilisation is one of the fundamental
ecosystem services of forests. The use of forests
by numerous and diverse users in extreme (but
also in ordinary) conditions leads to human-
induced damage to forest trees.



Bpoj u uHTeH3UTET HABeeHNX ormTehema Hije
3aHeMapsbuB. Y 2021. ce 3HA4YajHO MPOLICHTYaIHO
yuemhe omreheHnx cradana Ha OMOMHIMKAIN]CKAM
Taykama MO)Ke MpUMKcaTH omtehiemuMa ofl CTpaHe
4yoBeka (MOXKapy W IOTeTe Of W3BJAUeHha |
uckoprinhaBarma JIpBHE Mace, Mako Cy cede, 300r
(opcuparma mpenacka ca YBpCTor Ha JIpyra ropuBa y
OBOj TOZIMHH CKOPO MOTITYHO CBEJICHE Ha CAaHALIMOHE).

HomunantHa Bpcra Ha BUT Husoa | je
OykBa. Hajpehu Opoj OMoMHIUKAIMjCKUX Tayaka
oOyxBatajy OykoBe wmyme (Fagus sylvatica).
[[Ipema momanmmva w3z @mnope Cpoumje I
(Stevanovi¢, 2012), wmesujcka OykBa (Fagus
moesiaca /K. Maly/ Czecz.) y HoBHje Bpeme y
Cpbuju mMa cTaTtyc MOABPCTE EBPOIICKE OyKBe
(Fagus sylvatica) — Fagus sylvatica subsp.
moesiaca.]. ¥ 2021. roguau, BUTATHOCT OYKOBHX
mrymMa Onita je aKyTHO yrpoXeHa MPeBacXOoHO O
nHCcekaTa nedomnujatropa. Kao  mperxomHmMX
TOAMHA, W Yy OBOj TOIWMHH je Ha JuUIhy
KOHCTATOBaH cJ1a0 Hamaj ranamia u MUHepa.

N3  damumuje  Cecidomyiidae  (myse
rajuie), jaBjbajy ce OyKBMHAa MyBa TajMIIa,
Hartigola annulipes Hartig (ciuka 7.1) u rame
Bpcte Dryomia circicanns (Girauld) (Htg.) ma
BUT 97 (cnuka 7.2). OBe rane nude Ha OHE KOje
W3a3WBajy CIMYHE BPCTE, CAMO IIITO Cy MOKPUBEHE
GbuHUM  UTaudiiamMa, ajd MM j€ IITETHOCT
nmoJjeHaka  jep — W3a3uBajy  (HU3HOIIOMIKO
cna0ibeme JICTOBa M Milafie OMJbKE 3a0CTajy y
nopacty ycie[| OniuTe 1eOpMHUCaHOCTH.

3ajemHo ca Hajuemhum MuHEpOM OyKBe,
OykBuHUM MosblieM MmuHepom  Phyllonorycter
messaniella Zell (Lepidoptera, Gracillaridae)
(cimka 7.3), yecte Cy (DHM3HMOINIONIKE IMITETOYHNHE
OyYKBHHHUX OIVIEIHUX cTa0aja, IITO Cy ITOKa3aja
ocMatpama Ha BUT y uctum noapydjuma CpOuje
y 2021. rommam 3a BUT: 78, 76, 77, mro
yJaH4YaBakbeM IITeTa Ha Kpajy [dOBOIH JIO
HOTITYHOT MpoTajama ctabana (ciauka 7.4).

Ha mumhy OykBe dvecta je Mikiola fagi
(Htg.), OykBuHa MyBa Taiuia, Koja cTBapa rajie u
nedopmurre numhe, kao u Rhynchaenus fagi L.
(syn. Orchestes fagi L.), OykBuH cypnain MUHEp
(cnmuka 7.9). WHave, y OBOj TOJWHH, OBE BpCTE
jaBipajy ce y cinabujem obumy Ha BUT Huso-a u
HEMa BHJIJBUBHX CHMNTOMa OOJIECTH WIIM Hamana
HITETOYHHA.

The quantity and intensity of the damage is
not negligible. In 2021, a significant percentage of
the damage recorded on the trees on Level |
sample plots could be attributed to man — fire and
wood utilisation. However, it must be noted that
tree felling was reduced to sanitary felling this
year due to the transition from solid to other forms
of fuel.

Beech is the dominant species on Level |
sample plots. The largest number of sample plots
have beech forests (Fagus sylvatica). According to
the data of the Flora of Serbia II (Stevanovi¢,
2012), Moesian beech (Fagus moesiaca (K. Maly)
Czecz.) has recently got the status of a subspecies
of European beech (Fagus sylvatica) — Fagus
subsp. moesiaca.]. In 2021, the vitality of beech
forests was acutely threatened primarily by
defoliating insects. As in previous years, a weak
attack of gall-making insects and miners was
noted on the leaves.

From the family Cecidomyiidae (gall
midges), the beech gall midge, Hartigola
annulipes Hartig (Fig. 7.1) and galls of Dryomia
circicanns (Girauld) (Htg.) were found on SP 97
(Fig. 7.2). Their galls look like the galls produced
by other similar species. The only difference is
that they are covered with fine hairs, but they are
equally harmful since they cause physiological
weakening of leaves. They further cause the
general deformation of young plants and hinder
their growth.

Apart from the most common beech leaf
miner, Phyllonorycter ~ messaniella  Zell
(Lepidoptera,  Gracillaridae)  (Figure  7.3),
physiological pests of beech sample trees were
commonly found in the same areas of Serbia, as
shown by observations conducted in 2021. These
are SP 78, 76 and 77. Further chaining of the
damage eventually kills trees (Figure 7.4).

Mikiola fagi (Htg.), beech gall midge, that
creates galls and deforms leaves, as well as
Rhynchaenus fagi L. (syn. Orchestes fagi L.),
beech leaf-miner beetle (Figure 7.9), were
common on the leaves of beech trees. However,
the abundance of these species on Level | sample
plots in 2021 was smaller and there were no
visible symptoms of disease or pest attacks.
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ITocne OykBe, XpacToBH Cy Hajuemthu y
IIrymMaMa Ha OMOMHAMKAITjCKIM Tadkama Husoa |.
To cy kutwak: Quercus petraea (Matt.) Lieblein,
nep: Q. cerris L. u cmagyn: Q. frainetto Tenore,
KOju cy u OnJpKe XxpaHuTesbke 3a rmpexo 100 Bpcra
WHCeKaTa, Hajuemhe wu3 pemoBa Homoptera,
Coleoptera, Diptera, Lepidoptera, Hymenoptera
uta. Tpobwukm Be3aHuw 3a npBehe, mene ce Ha
cinenehe rpyme: rpu3adM JIMCHOT ACHMUJIAIIOHOT
TKHMBA, L[BETHUX M JIMCHUX IyloJbaka W M300jaka
(Lepidoptera, Hymenoptera, Coleoptera), uncexTn
cucaun OwbHHX cokoBa (Homoptera), onu Koju
(bopmupajy TBopeBHHE (rajie) y KojuMa ce pa3Bujajy
napse (Hymenoptera), kao u kcmwiodarau WHCEKTH,
npBeHCTBeHO mHxoBe napee (Coleoptera) (cimka
7.5).

3a cBe XpacToBe, anu U Apyre jumhapcke
myme, OWio fna ce pamgd O M3JaHAYKAM WIIH
BHUCOKMM, YHCTHM WJIM MEIIOBHTHM, Ioce0aH
3Ha4aj uMajy Jnedonujatopu (MHCEKTH pasHUX
(damunuja koju ce xpane jumihem). McxpaHom Ha
JMCTOBUMA y KPOIIHH 1031 JI0 ACTHMHYHE I
ToTasHe Aedonujanuje (ryOuTaK JUCHE Mace, HiIu
JNETUMUYHO H3TPU3AkEe WM CKEJIETUPAbE), LITO
W3a3MBa HHM3 HETATUBHMX Nocienumna, a wmehy
mUMa W (u3monomko  crnabibeme  OMIbKe
nomahinHa, OTHOCHO CTBapame MOBOJHHUX yCJIOBa
3a JelIOBal€ YHMTAaBOT HU3a CEKYHIapHHX
MTEeTHUX (paKTOpa, MTO MOXKE Ja Oy/e daTarHo 3a
nmojenuHa crabjia, Ia U YUTABE CAcTOjUHE (CIIMKa
7.6). HapaBno, Meljly muMa je M €KOHOMCKH
Haj3HaYajHAa ImTeToyMHa — Tybap, Lymantria
dispar L. (Lepidoptera: Erebidae). Caka na3naka
noehama OpojHOCTH Tybapa y Imymu, Mehy
NpBUM je npuopureTuma (ciuke 7.7 u 7.8).

Toxom cezone 2013/14. roauHe momuio je
710 Tpajanyje rydapa 1 To Ha NIMPOKOM TO/IPYY)Y,
a ucrouna CpOuja je Owia HajyrpokeHuja. Y
MOCTTPA/IAIIMOHOM NIEPHONy JIaTeHLE Y OBOj
Ce30HW, Tpare ce cnenupuyHe MPOMEHE Y
XpacTOBMM CacTOjUHaMa, Mpe cBera OpojHOCT
jajuux serana (cimke 7.7 w 7.8) Ha CTaaHAM
OTJIEHMM TOBpIIMHAMA, 3aTUM EBEHTYaJHO
OpojHOCT mapasuTouaa (IPUPOIHUX HEMpUjaTesba
rybapa) u peakija crabaga Koja cy Omia
n3y3etHo yrpoxeHa (y 2021. ronuHu HabaBIbEHU
Cy JBOTJIEIIU 32 3HATHO Jakiie npaheme KPOouIbhy
BHUCOKHUX IIIyMa M CBHX TIOMEHYTHX I10jaBa).
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After beech, oaks are most common in
forests of Level | sample plots. These are sessile
oak (Quercus petraea (Matt.) Lieblein), Turkey
oak (Q. cerris L.) and Hungarian oak (Q. frainetto
Tenore). In 2021, they were host plants for over
100 insect species, most often from the orders of
Homoptera, Coleoptera, Diptera, Lepidoptera,
Hymenoptera, etc. Trophically related to trees,
they are divided into the following groups: biting
insects that feed on leaf tissue, flower and leaf
buds and shoots (Lepidoptera, Hymenoptera,
Coleoptera), sap-sucking insects (Homoptera),
insects that produce galls in which larvae develop
(Hymenoptera), and  xylophagous insects,
primarily their larvae (Coleoptera) (Figure 7.5).

Defoliating insects (insects of various
families that feed on leaves) are of great
importance for all oak and other broadleaved
forests, both coppice and high, pure and mixed.
Feeding on leaves, they cause partial or total
defoliation (loss of leaf mass, chewed or
skeletonised leaves). It leads to a series of adverse
effects, including physiological weakening of the
host plant, i.e. creating favorable conditions for a
number of secondary harmful factors that can be
fatal for individual trees or even entire stands
(Figure 7.6). From the aspect of the economy, by far
the most important pest of all is the gypsy
moth, Lymantria dispar L. (Lepidoptera: Erebidae).
Any indication of an increase in the number of
gypsy moths in the forest is the most urgent priority
(Figures 7.7 and 7.8).

In the season of 2013/14, there was an
outbreak of gypsy moths in a wide area, and
eastern Serbia was the most affected. In the post-
outbreak period of latency this season, specific
changes in oak stands were monitored, primarily
the number of egg litters (Figures 7.7 and 7.8) on
permanent sample plots, the number of potential
parasitoids (natural enemies of fungi) and the
response of extremely threatened trees. In 2021,
binoculars were procured for much easier
monitoring of high forest canopies and all the
mentioned phenomena).



Bpcre umjm kamamMuTeTH Takohe TpaBe
mTeTe Behnx pasmepa Cy XpacTOBH CaBHjaddl |
Mpa3oBIH-3eMIbOMEpKe. BpcTe koje ce Hajuenthe
cpehy Ha nokanuTeTMMa, TOE Cy Y NPETXOAHUM
roguHaMa 3a0eNekeHn jaun Hamamau, cieaehe cy:
3enenu xpactoB casujad (Tortrix viridana L.),
KyTH XxpactoB caBujau (Aleimma loeflingiana L.)
(Lepidoptera:  Tortricidae), 3empomMepke —
mpazosim (Colotois pennaria L. u Agriopis sp.),
Benmuku  mpaszosar]  (Erannis defoliaria L.,
Alsophila sp.), mamu wmpasosar; (Operophtera
brumata L.) ura.

MuHepy Cy MacoBHO KOHCTAQTOBaHM Ha
OYKBH M XpacTOBHMa, a OBE CE30HE HM3Y3CTHE CY
OpojHoctn m Ha Oarpemy. 3a XpacToBe, TO je
Beoma dvecta Ticheria ekebladella (Bjerk), uuje
MHHE YeCTO MPEKPHBajy YUTABYy MOBPIIMHY JIACTA
(cnuka 7.10).

Bpcre u3 poma Phyllonorycter na 6arpemy
Cy jako d4ecTe. Y jakoM Hamajay MPUCYTaH je
munep Hanu4dja Phyllonorycter robinie Clemens
(BUT 19, 428). 3ajento ce jaBjba ¥ MHUHEpP JIKIIA
mucta Parectopa robiniella Clemens (ciuka 7.11).
Ha TadyKaMa ca JOMHWHAHTHOM BpPCTOM —
Oarpemom, u3 oBe (ammIIdje jaBjba ce OarpemMoBa
myBa ranuia — Obolodiplosis robiniae Hald., koja
je MHTpOIyKOBaHa BpcTa, a omTehema o Bbe Cy
YyecTa U MacoBHO eBujeHTupaHa y 2021. roaunu
ua BUT (cnuka 7.12).

Ha Benukom Opojy crabanma xpacra Iiepa,
KoHcTaToBaHe cy oce mmmapyiie (Cynipidae),
noce6Ho Bpcta Neuroterus quercusbaccarum, kao
u munep Ticheria ekebladella L. Illyme kuTmaxa,
U3/IaHAYKOT TOpEKa, clabor cy KOHIUIMOHOT
crama (BUT 78). bumo na je ped o miamom wim
3pesiuM cTabiauMa, y KPOIIkW M Ha TOAMIIATKY
PETHCTPOBAHO je MPUCYCTBO XPACTOBE METICITHHIIE
— Microsphaera alphitoides Grif.& Maubl (BUT
21) (cnmka 7.13), xao u matorena Mycosphaerella
maculiformis (Pers.) J. Schrot.

Ox enmuKCWIHMX TJbUBA, MPHUCYTHE CYy
TPYJIC)KHHUIC HA TpaHaMa U jaka [EHTpajlHa MpKa
npu3MaTH4YHa TpyJiex naebna. PerucrpomaHo je
IIPUCYCTBO TyMOPACTUX TBOPEBHUHA U TPYJIEKU HA
rpaHamMa Iepa, y cradujeM Oo0MMYy, WIH
BEIITHYMjUX METJIH Ha rpaly (ciuka 7.14).

XpacroB Oysah, Agelastica quercetorum
Foudr., Takohe je mTeTouynHa XpacToBOT JuIha u
TO BEOMa 4ecTa, 3Ha4ajHa W yTUIIajHA Ha ONILITY
BUTAIHOCT JIUCHE TUI0YE.

JaBibajy ce MojelMHAYHO IITHTOBH JKEHKH
Parthenolecanium rufulum Chll., xpacroBor
JaxHor mrutama. Kama ce jaBe y W3pakeHo]
OpOjHOCTH, MOMYT HIJBUBHHOT JIAXKHOT IITHTAIIA,
MOTYy Yy OCHOBaMa TIeTeJbKH JIMCTOBA, Ha
OynoJblliMa M HAjTAlbUM TpaHaMa MOTIYHO
YTHUIIATH HA HOPMaJIaH PacT U pa3Boj JETOpacTa.

The species whose calamities also caused
large-scale damage were oak tortrix moths and
geometrid moths. The most common species
recorded in the localities with severe attacks in
previous years included: oak green tortrix (Tortrix
viridana L.), oak vyellow tortrix (Aleimma
loeflingiana L.) (Lepidoptera:  Tortricidae),
geometrid moths (Colotois pennaria L. and
Agriopis sp.), mottled umber moth (Erannis
defoliaria L., Alsophila sp.) and winter moth
(Operophtera brumata L.), etc.

Miners were found in great numbers on
oaks and beeches, but this season they were also
extremely abundant on locusts. Regarding oaks,
the most common was Ticheria ekebladella
(Bjerk), whose mines often covered the entire leaf
surface (Figure 7.10).

Species of the Phyllonorycter genus were
very common in locust trees. A strong attack of
Phyllonorycter robinie Clemens, a miner found on
the underside of locust trees, was recorded on SP
19, 428. It occurred together with the digitate leaf
miner Parectopa robiniella that attacks the upper
side of the leaf (Figure 7.11). The sample plots
with locust as the dominant species recorded
locust gall midges — Obolodiplosis robiniae Hald.,
an introduced species that caused frequent and
massive damage in 2021 on sample plots (Figure
7.12).

On a large number of Turkey oak trees, gall
wasps (Cynipidae) were found, especially the
species Neuroterus quercusbaccarum, as well as
the miner Ticheria ekebladella L. Sessile oak
coppice forests were in poor condition (SP 78).
Both young or mature trees recorded the presence
of oak powdery mildew - Microsphaera
alphitoides Grif. & Maubl (SP 21) (Fig. 7.13) and
the pathogen Mycosphaerella maculiformis (Pers.)
J. Schrét in the crowns.

Epyxilous fungi included wood-rotting
fungi recorded on the branches and intense brown
heart rot on the trunks. The slight presence of
cankers and decay on the branches of Turkey oak
trees and witches' broom on hornbeam trees was
also registered (Figure 7. 14).

The oak leaf beetle, Agelastica quercetorum
Foudr., was another very common pest of oak
leaves. It significantly affected the general vitality
of the leaf blade.

Individual shields of females
of Parthenolecanium rufulum Chll., the oak soft
scale, were also found. In large numbers, i.e. just
like the plum soft scale, it can greatly affect the
growth and development of shoots at the bases of
petioles, buds and twigs.
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Beoma dgecTo ce jaBipajy BpcTe W3 poja
Phyloxera (cmuka 7.15), Ha XxpacroBuMa Cy
Mpeno3HaT/FUBE MO JIydelhy METHE poce, a Koja
OIET MPEeKpHBajyhu JIMCHY IJI0Yy yTHYE Ha 3aCTOj
W Tpekuga mpupoay TpaHcmmpanmje. Taxole,
MPUCYTHE CY TPaxXCOMHUKO3e, IMOCIEIuIle TJhHUBa
Koje OJIOKUpajy CIPOBOJHE CYAOBE, Ha MpPUMEP
Ophiostoma roboris Georgescu & Teodoru (ciamka
7.16), mpoy3pokyjyhu cymieme crabana xpacra o
BUIIUX CErMeHaTa Ka JOWUM TpaHama, Y3
KapaKTepUCTHYHE CUMIITOME.

Uerunapcko apsehe renepaino je Omiio
Oosber 3mpaBcTBeHOr crama y 2021. roguaun. Y
HuBOy cnabor Hanana, Ha BUT 406 xoHcTaTtoBaHU
cy notkopmanu (Ips sexdentatus Boerner & 1.C.H.,
1776), xao u cpumkapwm, Blastophagus minor Hart.
(Coleoptera, Scolytidae) (cmuka 7.17). On
CMHUKCUJIHUX TJbUBA PETHCTPOBAaHA je BeoMma
omacHa Armilaria ostoyae (Romagnesi) Henrik
(1973) (cnuka 7.18) na BUT 65.

MOHUTOPHHI NpPOMEHA Yy CTamy ILIyMa, U
MOBE3MBakE€  OBHX  pe3yiTara ca  JIpyruMm
WHIMKATOpHMa  CTalka  JKMBOTHE  CPEIMHE,
omoryhuhe noOujarmbe KOHKDETHHX Hallaza H
n3Bolerbe 3aKJbydaka O 3aBHCHOCTH BHTAITHOCTH
OuJbaka O] yCIIOBa )KUBOTHE CPEJIHHE.

OBaj QakTop je HApPOUUTO BUIJEUB Y OBOj
BEreTalUjCKOj CE30HH, jep C€ Yy KIMMATCKO-
METEOpOJIONIKOM  AUCKYpcy (orpomMaH  Opoj
napamerapa) oBa roJiiHa IMoKa3ajla Kao U3y3eTHO
HEMOBOJbHA IO BEreTalMjy W JoBela je Jo
yOpazaHor o6e300jaBama, Tj. XIJIOpo3e KOJ
numhapa, ¥ TO JOCTa Tpe PEAOBHE CE30HE
cylmiema U onagama smcra. OBaj (peHONOMmKH
norahaj je y mero 2021. rogmne (Beh kpajem
aBrycTa) TMOCTa0 ouurienaH Ha Opojuum BUT,
MPBEHCTBEHO Ca XpacToBMMa, a yOp3o Hu ca
OykBoM  kao  eaupuKaTopuMa  CTAHHMIITA.
N3y3eTHO ayr CcymHH MEpUOJ TOrO0Ba0 je
OBaKBOM pa3Bojy jorahaja. CucreMcku npodiiemMm
KOjU ce Be3yje 3a IIyMy, M KOju ce 30Be
yllaHYaBame IITeTa, YYHHUO je Ha Taj HAYMH
MpOy3pOKOBaue OWJBHUX OOJECTH U IITETHE
WHCEKTEe AaKTHBHUjUM (M TIOPEMETHO HHUXOBY
OMOHOMH]Y), YUME CE€ Y OBOj CE30HU U HHUXOB
YTHIIAQj KAao Y3pPOYHMKA IITeTa HENITO jaue
n3pasuo. Hactymnajyhe nenoBame ¢akropa cpenuHe
y TIPUPOJHHMM YCIOBUMA TE€4Y€ CIOHTAaHO Y
KOHTEKCTY BpEMEHa, alli C€ CBU OHHM MIIAK MOTY
JUPEKTHUM WJIM UHIAUPEKTHUM CJIOBALEM YOBEKA
MPOMEHUTH y TOJIMKO] MEPH JIa C& KOHAYaH Pe3yJiTaT
He Moke npeBuieT. Llnb npaBUIHOT ra3ioBama
j€ ha ce yTHIA] HaBEJICHWX Y3POYHHUKA OONECTH U
HITETOYMHA CBEJC HA HajMamby MEpy, a Ha OCHOBY
METOJIOJIOIIKK  OAroBapajyhier  mcTpakuBama
CIIPOBE/IC NPABOBPEMEHA M YYMHKOBUTA 3allTHTA
nIyMa Kao pecypca M eKOCHCTEMa.
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Oaks often had species from the genus
of Phyloxera (Figure 7.15), recognisable by the
secretion of honeydew that covered the entire
lamina and thus caused stagnation and interrupted
transpiration. There were also tracheomycoses
produced by fungi that blocked the conducting
vessels, such as Ophiostoma roboris Georgescu &
Teodora (Figure 7.16) and caused the dieback of
oak trees from the higher segments to the lower
branches, with characteristic symptoms.

The health condition of coniferous trees was
generally better in 2021. Weak attacks of bark
beetles, Ips sexdentatus Boerner & I.C.H., 1776
and Blastophagus minor Hart, (Coleoptera,
Scolytidae) were found on SP 406. (Fig. 7.17). A
very dangerous epyxilous fungus Armillaria
ostoyae (Romagnesi) Henrik (1973) was
registered (Figure 7.18) on SP 65.

Forest condition monitoring will reveal the
changes that related to other indicators of the state
of the environment will lead to the findings that
will help us draw conclusions about the
dependence of plant vitality on environmental
conditions.

This factor was particularly visible in this
growing  season  because the  climate-
meteorological conditions (a huge number of
parameters included) this year proved to be
extremely unfavorable for vegetation and led to
accelerated discolouration, ie. chlorosis in
broadleaved trees well before the regular season of
leaf fall. This phenological event became visible
in the summer of 2021 (as soon as the end of
August) at numerous sample plots, first on oak
sample plots and soon after beech sample plots.
An extremely long period of drought contributed
to this event. The chain of damage as an ever-
present forest issue was thus started and made
plant pathogens and harmful insects more active
(disrupting their bionomy). Therefore their impact
as an agent of damage was more pronounced this
season. The action of environmental factors is in
natural conditions spontaneous and develops with
time. However, direct or indirect human activities
can change them to such an extent that the final
result cannot be predicted. The goal of proper
management is to minimise the impact of these
pathogens and pests and conduct timely and
effective protection of forests as resources and
ecosystems.
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Cauka 7.1. Hartigola annulipes Hartig, BUT 97 Cauka 7.2. Dryomia circicanns (Girauld) (Htg.), BUT 409
Figure 7.1. Hartigola annulipes Hartig, SP 97 Figure 7.2. Dryomia circicanns (Girauld) (Htg.), SP 409

-
Camnka 7.3. Phyllonorycte messaniella Zell, BUT 412, 413 Canka 7.4. Pe‘3yJ1TaT Har[anapasﬂnx (u3MoNONmIKX
Figure 7.3. Phyllonorycter messaniella Zell. SP 412, 413 mrerounna, BUT 96, OykBUHHUX OTJIeHHUX cTabata

Figure 7.4. Effects of attack of various physiological pests, SP
96, beech experimental trees

Camuka 7.5. Jlapse kcunogaruor nacekra (Lucanidae; Ciika 7.6. JlesioBame YNTaBOT HU3a CEKYHIAPHUX MITCTHUX

Coleoptera), BUT 17 (¢poro: Yemssap, I'.) ¢aktopa, Moxe 1a Oy/e GataaHo 3a mojeanHa cTabia, ma u
Figure 7.5. Xylophagous insect Iavrvae (Lucanidae; YHUTABE CACTOjHHE
Coleoptera), SP 17 (photo: Cesljar, G.) Figure 7.6. The action of a whole range of secondary harmful

factors can be fatal for individual trees or even entire stands
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Cnka 7.7. CBeske MOOKEHO jajuo sreryo ry6apa (asryct  Camka 7.8. VuumTeHo jajH Termo rybapa (cemrembap 2021),
2021), BUT 37 BUT 409
Figure 7.7. Freshly laid egg litter (August 2021), SP 37 Figure 7.8. Destroyed egg litter (September 2021), SP 409

Cuauxka 7.9. Orchestes fagi L. BUT 412 Cusmuka 7.10. Ticheria ekebladella (Bjerk) va mommmatky
Figure 7.9. Orchestes fagi L. SP 412 xpacra, uHauye Beoma 4ecta, BUT 56
Figure 7.10. Ticheria ekebladella (Bjerk) on young oak trees

where it is very common, SP 56

Canka 7.11. BUT 19 Mugep nuia ucra Camka 7.12. BUT 68 Obolodiplosis robiniae (Hald)
Figure 7.11. Parectopa robiniella Clemens leaf blade miner (https://stetnici.sumins.hr/Blog/bagremova_muha_siskarica)
Figure 7.12. SP 68 Obolodiplosis robiniae (Hald)
(https://stetnici.sumins.hr/Blog/bagremova_muha_siskarica)
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Cuinxka 7.13. Xpacrose nienenauie Microsphaera Cauxa 7.14. TlpucycTBo, BEMITHYHjUX METIIN Ha Tpady,
alphitoides Grif.& Maubl, BUT 21 y3pounuk Taphrina carpini syn. Taphrina aurea (Pers.) Fr.,
Figure 7.13. Oak powdery mildew Microsphaera BUT 39
alphitoides Grif. & Maubl, SP 21 Figure 7.14. The presence of witches' broom on the hornbeam,
caused by Taphrina carpini syn. Taphrina aurea (Pers.) Fr., SP
39

& d g
Camka 7.15. Phyloxera sp., Ha xpacToBuma npeno3HatibuBa  Comka 7.16. Tpaxeomukosa Ophiostoma roboris Georgescu &

o ay4emwy Meane poce, bBUT 18 Teodoru, BUT 97
Figure 7.15. Phyloxera sp. on oaks, recognisable by Figure 7.16. Tracheomycosis of Ophiostoma roboris
honeydew secretion, SP 18 Georgescu & Teodoru, SP 97

Cummka 7.17. Blastophagus minor Hart. (Coleoptera, Canka 7.18. Armilaria ostoyae (Romagnesi) Henrik (1973),

Scolytidae), BUT 65 BUT 65
Figure 7.17. Blastophagus minor Hart. (Coleoptera, Figure 7.18. Armilaria ostoyae (Romagnesi) Henrik (1973),
Scolytidae), SP 65 SP 65
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8. KNIMMATCKE KAPAKTEPUCTHUKE
3A 2021. TOAUHY HA TEPUTOPUIN

8. CLIMATE
IN THE REPUBLIC OF SERBIA

PENNIYBJIMKE CPBUJE IN 2021
AHanuza CE30HCKHX KIUMATCKIX The analysis of seasonal climate
KapaKTEepUCTHKA Ha TepuTopuju  PemyOinke characteristics of the territory of Serbia in 2021

Cp6wuje 3a 2021. roauHy W3BpIIEHA j€ HA OCHOBY

KIIMMATOJIOIIKUX  TMOJaTaka  METCOPOJIONIKUX
eleMeHaTa ca 28 TJaBHUX METCOPOJIOMIKUX
CTaHWIIA, Koje BpIIN PerryOmrrakm

XHUIIPOMETeopoIomKu 3aBoa Cpouje.

AHanuza KIuMamcKux KapaKmepucmuka 3a
sumy 2020/2021. zooune

3uma 2020/2021. roaune Guia je TomIa M
BJaxHa. Tpeha je HajTommja 3uma y CpOuju of
1951. ronune, a apyra Hajroruja y beorpany ox
1988. romuue. Cpenma TeMmiepaTypa Baszlyxa y
Cpbuju m3nocuna je 3,5°C, mro je 3a 3,0°C Bumre
on npoceka 3a nepuoj 1981-2010. roguna.
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Cpenma TeMIiepatypa Ba3jayxa y TOKY 3UMe
Kperana ce y maTepBany on 2,3°C y Iloxeru mo
5,5°C y beorpany, a y TUIaHHHCKAM TIpeAeTAMa 01
-2,5°C na Konaonuky no 1,3°C Ha 3matubdopy.

was conducted based on climatological data of
meteorological elements measured by the
Republic Hydrometeorological Service of Serbia
at 28 major weather stations.

Winter Climate
Summary 2020/2021

Winter 2020/2021 was warm and humid.
It was the third-warmest winter in Serbia since
1951 and the second warmest in Belgrade since
1988. The average air temperature in Serbia was
3.5°C, which was 3.0°C above the average for the
period 1981-2010.

W3Bop: PenyGunuku XuIpoMETEOpOIIOIKY 3aBOJL
Cpouje, 2021

Source: Republic Hydrometeorological Service of Serbia,
2021

Cauxka 8.1. Cpenma Temreparypa Ba3ayxa
TokoM 3uMe 2020/2021. ronune

Picture 8.1. Mean air temperature in Serbia
in winter 2020/2021

The mean winter air temperature ranged
from 2.3°C in Pozega to 5.5°C in Belgrade and in
the mountainous areas from -2.5°C on Kopaonik
to 1.3°C on Zlatibor.
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Oncrynama cpelbe TeMIepaTrype Basayxa
Ol HOpMaje, TOKOM 3HMME, Yy OJHOCY Ha
pedepentnu nepuona 1981-2010. roguna, 6una cy
on 2,4°C y 3ajeuapy mo 3,4°C y Hoom Cany,
BameBy u JlackoBiy, a y BUIIUM IpeneauMa Of
1,8°C na Komaonnky no 3,2°C y Cjenunm.

[IpeMva MeToaM TeEpLEHTHIA, CpeAma
TeMmIeparypa Ba3lyxXa y TOKY 3UME jé Y CKOpO
renoj Cpbuju 6una y xkaTeroprjama eKCTPeMHO U
BeoMa TOImIO, a jenuHo Ha LlpHOM BpXy Yy
KaTeropujy TOIJIO.

bpoj nenmennx pmaHa, ca MaKCHMaJHOM
JTHEBHOM TeMIIepaTypoM Ba3zayxa HuxoM on 0°C,
0Mo je Mamu O MpPOCEYHOT Opoja 3a 3UMCKY
ce30Hy 3a 6 mo 15 mana. bpoj nmegennx mana 6wmo
je y uaTepBany oxn 2 y Herotuny no 9 mana y
JuMuTpoBrpangy, a y IUIAHUHCKAM KpajeBHMa
peructpoBaHo je on 17 nemeHMX paHa y y
Cjerutn no 36 nanma na Komaonmky. Hajamka
Temneparypa y Toky 3ume 2020/2021. romune
n3mepena je y Cjenunu 16. janyapa (-20,5°C).

bpoj wMpasmmx pgaHa (ca MHHAMATHOM
JTHEBHOM TEMIIEpaTypoM Ba3ayxa HikoM of 0°C),
KpeTao ce y untepBainy o 23 y beorpany mo 56
naHa y Iloxerw, a Ha mianuHama ox 51 Ha
3matubopy nmo 82 nana Ha Komaonwky. bpoj
Mpa3HuX JaHa 6uo je 3a 18 mo 33 nana mamu of
npoceyHor Opoja 3a 3uMy, a Ha TUlaHWHaMma 3a 4
no 22 pgana wucnopn mpoceka. [lpeBazuhen je
peKop MUHUMYMa Opoja Mpa3HHUX JiaHa Ha celaM
IJIABHUX METCOPOJIOMIKUX cTanuna y Cpouju: y
Kuxunnn, Hosom Cany, BasmeBy, Kparyjesiy,
Kpasmesy, Kypmymnuju u Jlumurposrpamy.

Y HwKuM mpefenuma 3abenexeHo je 10 6
JlaHa ca jakuM Mpa3oM (ca MUHMMAIHOM THEBHOM
TemneparypoM Bazayxa HuxoM on -10°C), a Ha
manuHama o 9 Ha 3matubopy u Lprom Bpxy mo
18 mana Ha Komaonwuky, mro je 3a 2 go 15 nana
Mame ox mpoceka. Toxkom 3mme 2020/2021.
3a0enexeH je jeaan tanac xmnanuohe ox 13. no 17.
¢debpyapa y Bpamy wu Jlumurposrpamy.
PeructpoBaHo je HEKOJIMKO TOIJIOTHUX Tajaca.

VYKynHa KOJIW4YMHA NaJaBUHA TOKOM 3UME Y
Behem neny CpOuje Ouna je W3HAJ TpaHUIA
MPOCEYHUX BPEIHOCTH. Bpeanoctn KomnduHe
NajJaBUHa KpeTaje cy ce y uHrepBainy on 131,8
mm Ha [Tanuhy 10 334,7 mm Ha Konaonwuky.
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Deviations of the mean winter air
temperature from the normal compared to the
1981-2010 reference period 1981-2010 were from
2.4°C in Zajecar to 3.4°C in Novi Sad, Valjevo
and Laskovac, and in the higher regions from
1.8°C on Kopaonik to 3.2°C in Sjenica.

According to the percentile method, the
mean winter air temperature in almost the entire
territory of Serbia was in the categories of
extreme and very warm, and only on Crni Vrh in
the category of warm.

The number of ice days with the daily air
temperature maximum below 0°C was below the
average for the winter season — by 6 to 15 days.
The number of ice days ranged from 2 in Negotin
to 9 days in Dimitrovgrad, and in the mountainous
regions, from 17 ice days in Sjenica to 36 days on
Kopaonik. The lowest winter temperature in
2020/2021 was measured in Sjenica on 16 January
(-20.5°C).

The number of frost days (when the daily
air temperature minimum is below 0°C) ranged
from 23 in Belgrade to 56 days in PoZega, and in
the mountains, from 51 on Zlatibor to 82 days on
Kopaonik. The number of frost days was 18 to 33
days below the winter average. In the mountains,
it was 4 to 22 days below the average. The
previous record of the minimum number of frost
days was surpassed at the following seven main
weather stations in Serbia: Kikinda, Novi Sad,
Valjevo, Kragujevac, Kraljevo, Kur§umlija, and
Dimitrovgrad.

Lower regions registered up to 6 days of
severe frost (with the daily air temperature
minimum below -10°C) and mountainous regions
from 9 on Zlatibor and Crni Vrh to 18 days on
Kopaonik, which was 2 to 15 days below the
average. One cold wave was recorded in winter
2020/2021. It lasted from 13 to 17 February in
Vranje and Dimitrovgrad. Several heatwaves were
registered.

The total winter precipitation in most of
Serbia was above the average. The values of the
precipitation sums ranged from 131.8 mm on Pali¢
to 334.7 mm on Kopaonik.
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CyMma nmagaBuHa y MPOLEHTUMA O HOpMaJie
Oouna je y unrepBainy on 95% y bBeorpamy no
234% y JumurpoBrpany, a Ha IUIaHMHamMa OJ
109% na 3natudopy, no 187% y Cjenuunu.

[Ipema MeTou TIEpLIEHTHIIA CyMa MaJaBUHA
je TOKOM 3uMe Ouila y KaTeropuju eKCTpeMHO U
BEOMa KHILIHO Ha jyry, A€y 3amajHe, LEeHTPaJHe,
ceBepHe U HctouHe CpOuje, MOK je y OCTaluM
KpajeBuMa Owiia y Kareropvjama KHUIIHO U
HOPMAJIHO.

bpoj mana ca magaBuHama ox 0,1 mm u
BUIIIE, PETUCTPOBAHUX TOKOM 3UME, KPETao ce y
uHTepBany ox 33 y Combopy, BasbeBy u 3ajeuapy
1o 54 na Lpaom Bpxy. 3abenexxenu Opoj nana ca
najiaBiHaMa y CEBEPHUM, CEBEPOMCTOYHUM U
jyrouctounum neioBuMa CpOuje OHO je U3HA
npoceka, y Herotuny 14 nana Buiue, a ucrop
MIPOCEYHHX BPEIHOCTH Y 3alaJHUM U IIEHTPATHUM
KpajeBHMa.

HoBu 3uMcku pekopa (ca y3acTONHOM
KOJIMYMHOM mazaBuHa ox 20 mm u BUIIE)
peructposan je y Humry u Jleckosuy (5 nana) u 'y
Jumurposrpany (4 naHa).

V3Bop: PermyOianyuku XuapoMeTeOpOIOLIKH 3aBOT
Cpouje, 2021

Source: Republic Hydrometeorological Service of Serbia,
2021

Cauxka 8.2. YKyiHa Konn4drHa agaBuHa (y
mm) tokom 3ume 2020/2021. roauue

Picture 8.2. Total precipitation sums (in mm)
in Serbia in winter 2020/2021

The precipitation sums expressed as a
percentage of the normal ranged from 95% in
Belgrade to 234% in Dimitrovgrad, and in the
mountains from 109% in Zlatibor, to 187% in
Sjenica.

According to the percentile method, the
winter precipitation sums were in the category of
extremely and very rainy in the southern, part of
western, central, northern and eastern Serbia,
while in other parts the precipitation was in the
category of rainy and normal.

The number of days with precipitation
above 0.1 registered during the winter ranged
from 33 in Sombor, Valjevo and Zajecar to 54 on
Crni Vrh. The number of days with precipitation
recorded in the northern, northeastern and
southeastern parts of Serbia was above the average
by 14 days in Negotin, while it was below the
average values in the western and central parts.

A new winter record (with consecutive
rainfall of 20 mm and more) was registered in Ni§
and Leskovac (5 days) and Dimitrovgrad (4 days).
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VY Toky 3ume 2020/2021. roauHe, CHEXKHU
nmokpuBau je 3a0enexeH y 1enoj CpOuju, anu je
Opoj JaHa ca CHSXKHUM IOKPHBAaYeM OHMO HCIIOJ
mpoceka y nenoj CpOuju, om 6 nmaHa mame Ha
Komnaonwnky no 28 nana mame Ha 3matudopy.

Bpoj nana ca CHeXXHMM TOKpHBAaueM Yy
HWKUM Tipenenuma Cpouje 610 je y HHTepBaIy o]l
7 y Kuxkwamgm wn wHa Ilamwhy, mo 25 nmama y
Kypmymnuju, a y  OpICKO-TUIAHUHCKUM
npenenuma o 45 nana ca Ha 3matubopy, 1o 80
nana Ha KonaoHuky.

MakcumanaHa BHUCHHA CHEKHOI ITOKpHBaYa
peructpoBana je 30. janyapa Ha Komaonwky u
n3Hocuia je 120 cm.

Cpenma 3uMcka oOjayHocT Ouia je y
unTepBany ox 6/10 y Cjenunu a0 8/10 y 3ajeuapy,
ITO je y TpaHHWIaMa NPOCEYHUX BPEAHOCTH Y
ckopo muenoj CpOuju, u3y3eB y 3ajedapy u
Herotuny rne je 6uia uzHam npoceka.

Bpoj Benmpux maHa Kpertao ce y MHTEpBalIy
oxn 5 y 3ajeuapy no 12 nana y Com6opy, Cjenunu
n ‘hynpuju. Opnctyname ocMoTpeHor Opoja
BEJIpHUX JlaHa O] MPOoceKa 3a 3uMy je Ouio y
MHTEpBAITy 0] 2 JJaHa BUILIE OJT TIPOCEKA 3a 3UMY.

Bpoj TMypHUX naHa OMO je y UHTEepBally O
34 nana y Benukowm ['pagumry u beorpanmy, mo 55
nana Ha llpaom Bpxy. Tokom 3ume, y 1ei0j
CpOuju OCMOTpEHO je Mame OJCTyHame Opoja
TMYpPHHX JaHa OJf TIpoceka, 3a 9 JgaHa Mame y
Benukowm ['pagumty no 12 gana Buie ox nmpoceka
3a 3uMy y Herotuny.
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HW3Bop: Peny6auuku XHAPOMETEOPOIIOIIKH 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

In winter 2020/2021, snow cover was
recorded in the whole of Serbia, but the number of
days with snow cover was below the average in
the whole of Serbia, from 6 days on Kopaonik to
28 days on Zlatibor.

The number of days with snow cover in the
lower parts of Serbia ranged from 7 in Kikinda
and Pali¢, up to 25 days in KurSumlija, and the
hilly and mountainous areas, from 45 days on
Zlatibor to 80 days on Kopaonik.

The maximum depth was registered on
Kopaonik on 30 January and amounted to 120 cm.

The average winter cloudiness ranged from
6/10 in Sjenica to 8/10 in Zajecar, which was
within the limits of average values in almost all of
Serbia, except in ZajeCar and Negotin, where it
was above the average.

The number of clear days ranged from 5 in
Zajecar to 12 in Sombor, Sjenica and Cuprija. The
deviation of the observed number of clear days
from the winter average was in the range of 2 days
above the winter average.

The number of cloudy days ranged from 34
days in Veliko Gradiste and Belgrade to 55 days
on Crni Vrh. During the winter, a smaller
deviation in the number of cloudy days from the
average was observed in the whole of Serbia, 9
days below the average in Veliko Gradiste and 12
days above the winter average in Negotin.



Bpennoct ocyH4aBama Kperaime cy ce
yuHTepBay on 179,8 gacosa y 3ajeqapy, mo 276,5
yacoBa y 3pemaHuHy. Y OIHOCY Ha HOpMaly 3a
pedepenTHH KauMmarosomku nepuoy 1981-2010.
rojuHa, Tpajame cujama CyHIla U3HOCHIIO je OJ
82% y 3ajeuapy u Ha Llpnom Bpxy nmo 149% y
Kpymesny.

AHnanuza KIuMamcKux KapaxKmepucmuka 3a
nponehe 2021. zooune

IIpomehe  2021. rTommHE  MOXE  Ce
OKapakTepucaTH Kao XJIAAHO U MPOCEYHO KHIIHO,
ca TeMIepaTypoM Ba3ayxa 3HaTHO HMCIOJ] TPaHULIE
JMOWEr Tepuwia W KOJMMYMHOM TMajjaBUHA Y
rpaHviiaMa mnpoceyHux BpeaHoctd. Y Hosom
Cany je mpeBazuhen, a y Cpemckoj MurtpoBuim
JIOCTUTHYT MUHUMAaNHU mpoiiehHn Opoj maHa ca
TPMJbaBHHOM.

Cpenmwa mposiehHa Temmeparypa Bazmyxa
Kperaga ce y wuHTepBay ox 8,8°C 'y
Humutposrpany go 11,7°C y beorpamy, a y
miaHuHCKUM Tipeaenuma on 1,4°C na KomaoHuky
1o 6,3°C Ha 3matudopy.
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Oxcrynama cpelite TeMmieparype Basayxa
on HopMaie (cpelma BPEIHOCT KIMMATCKOT
eJeMeHTa H3pavyyHaTa 3a pedepeHTHH Mepuos
1981-2010. rommua), oOmma cy ox -0,7°C y
Combopy mo -0,8°C y hympuju, a y BHIIUM
npeaenuma of -1,0°C na Konaonuky u 3natu6opy
1o -0,8°C na Lprom Bpxy u Cjenunn.

The values of sunshine duration ranged
from 179.8 hours in ZajeCar to 276.5 hours in
Zrenjanin. Compared to the normal for the
reference climatological period 1981-2010, the
duration of sunshine ranged from 82% in ZajeCar
and Crni Vrh to 149% in Krusevac.

Spring Climate Summary 2021

The spring of 2021 can be characterised as
cold and average rainy, with the air temperature
significantly below the lower tercile limit and the
amount of precipitation within the average values.
In Novi Sad and Sremska Mitrovica, the minimum
number of spring days with thunder was reached.

The mean spring air temperature ranged
from 8.8°C in Dimitrovgrad to 11.7°C in Belgrade
and in the mountainous areas, from 1.4°C on
Kopaonik to 6.3°C on Zlatibor.

HW3Bop: PermyOGmidku XHIpOMETEOPOIIONIKH 3aBOT
Cpbuje, 2021

Source: Republic Hydrometeorological Service of Serbia,
2021

Cianka 8.4. Cpeama TeMieparypa Ba3uyxa
TokoM nponeha 2021. roguae

Picture 8.4. Mean air temperature in Serbia
in spring 2021

Deviations of the mean air temperature
from the normal (mean value of the climate
element calculated for the 1981-2010 reference
period) ranged from -0.7°C in Sombor to -0.8°C in
Cuprija, and in the higher regions, from -1.0°C on
Kopaonik and Zlatibor to -0.8°C on Crni Vrh and
Sjenica.
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IIpema MeToaM meEpLEHTHIA, CpeAma
TeMmreparypa Ba3gyxa TokoMm rmposicha 2021.
roguHe Owia je y KaTeropHju XJagHO M BeoMa
XJIaJHO Ha CKOpo 1enoj tepuropuju CpOuje, camo
je y Heroruny, hynpuju n Cjennmm Ownna y
Kateropmju  HopManHO. HajBuma  jHEBHa
Temreparypa Ba3dyxa usHocwia je 32,7°C, a
n3MepeHa je 25. maja y [loxerw.

bpoj nmermux mana kperao ce og 5 Ha
[amuhy nmo 18 y JleckoBumy, a y BHUIIUM
npenenuma, 3abenexeHa cy A0 3 nerwma naHa (y
Cjenurm). TormoTHN Tajgacu HUCY 3a0eeKEeHN.

Kana cy y nuramy Tponcku nanu, mo 1 je
perucTpoBaH y Bbanatckom Kapnoguy,
Kparyjesiry, Herotuny, KpaseBy, Iloxerm wu
3ajedapy, 2 y KpymeBuy u hympumju, 3 y
Kypmymnuju, JleckoBuy, [dumurtpoBrpanmy u
Bpamy, a 4 y Hummy. 3abenexxenu Opoj TpOICKHX
JlaHa YTJIAaBHOM je OWO MCTION Mpoceka 3a mpoutehe.

Hajumwxka temmeparypa Ba3ayxa y TOKY
nposieha 2021. rogune, u3MepeHa je 7. MapTra Ha
Komaonnky (-14,8°C), mok je y HIKHM
npenenuma 3abenexkeHo -9,3°C 'y Benmkom
I'papgumiry (7. mapra) m dumutpoBrpagy (25.
MapTa).
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According to the percentile method, the
mean spring air temperature in 2021 was in the
categories of cold and very cold in almost the
entire territory of Serbia, only in Negotin, Cuprija
and Sjenica, it was in the category of normal. The
highest daily air temperature was 32.7°C. It was
measured in Pozega on 25 May.

The number of summer days ranged from 5
in Pali¢ to 18 in Leskovac. In the higher areas, up
to 3 summer days were recorded (in Sjenica). No
heatwaves were recorded.

Regarding tropical days, 1 was registered in
Banatski ~ Karlovac, Kragujevac, Negotin,
Kraljevo, Pozega and Zajecar, 2 in Krusevac and
Cuprija, 3 in Kur§umlija, Leskovac, Dimitrovgrad
and Vranje, and 4 in NiS. The recorded number of
tropical days was mostly below the spring
average.

The lowest air temperature in the spring of
2021 was measured on Kopaonik on 7 March (-
14.8°C), while in the lower regions -9.3°C was
recorded in Veliko Gradiste (7 March) and
Dimitrovgrad (25 March).

W3Bop: PermyGmidku XHIpOMETEOPOIIONIKH 3aBOT
Cpb6uje, 2021

Source: Republic Hydrometeorological Service of
Serbia, 2021

Camnka 8.5. YkynHa KOJTMUMHA MaJaBUHA
tokoM nposicha 2021. roaune

Picture 8.5. Total precipitation sums in
Serbia in spring 2021



bpoj mpa3Hmx maHa kperao ce om 8 y
beorpamy mo 36 y JumuTpoBrpamy, a Ha
mianuHama on 35 Ha Ilpuom Bpxy mo 59 nHa
Konaonuky. PerucrpoBan O0poj Mpa3HuX jAaHa je
6mo Behm ox mpoceka 3a mposehe, ox 2 1aHa BUIIE
y beorpamy mo 17 pama Bume opn mpoiehHOT
npoceka y uMutposrpany (u3yserak je Herotus,
rae je 1 gan Mame).

VY ckopo 1enoj Cpbuju HUCY PETUCTPOBAHU
JaHM ca jaKuM Mpa3oM, ocuM Ha KomaoHuKy rue
uXx je 3abenexeno 11, mro je 3a 4 naHa BuIie, U y
Cjenunn 4, mTo je 3a 1 gaH BUIIe 0O MpoceKa 3a
nponehe. Jlenenn manu cy 3a0enexeHH camo y
TUTAHWHCKUM oOnactumMa, on 5 naHa y CjeHurm,
mrTo je 3a 1 gaH BUIIe o mpoceka, A0 22 naHa Ha
Komaonwnky, mrto je 7 maHa BuIle Of Ipoceka 3a
nponehe.

Tamac xmagHohe y Tpajamy on 5-6 maHa
perucTpoBaH je TOkoM mepuoga ox 4. mo 11.
anpuna y Kukunmu, 3pewmanuny, beorpany,
Jlosuunu, KpamseBy, Kpymeriy, Cjenurm,
Bpamy, umutpoBrpasy u Ha 3matuoopy.

VKyHHa KOJINYHUHa nagaBHHa TOKOM
nponeha y Cp6uju 2021. romuHe, KpeTana ce y
uaTepBaiy ox 112,2 mm y Combopy mo 314,5 mm
Ha Konaonuky. Cyma majaBuHa, y OOHOCY Ha
HOpMaity, Ouia je y uarepany on 82% Ha L{pHom
Bpxy 1o 147% y JJumutposrpany.
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The number of frost days ranged from 8 in
Belgrade to 36 in Dimitrovgrad and in the
mountains from 35 on Crni Vrh to 59 on
Kopaonik. The registered number of frost days
was above the spring average, from 2 days in
Belgrade to 17 days above the spring average in
Dimitrovgrad (the exception was Negotin, where
it was 1 day below the average).

Days with severe frost were not registered
in almost all of Serbia, except on Kopaonik, where
11 were recorded, which was 4 days above, and in
Sjenica 4, which was 1 day above the spring
average. lIce days were recorded only in
mountainous areas, from 5 days in Sjenica, which
was 1 day above the average, to 22 days on
Kopaonik, which was 7 days above the spring
average.

A cold wave lasting 5-6 days was registered
in the period from 4 to 11 April in Kikinda,
Zrenjanin, Belgrade, Loznica, Kraljevo, Krusevac,
Sjenica, Vranje, Dimitrovgrad and Zlatibor.

The total spring precipitation sums in Serbia
in 2021 ranged from 112.2 mm in Sombor to
314.5 mm on Kopaonik. Compared to the normal,
the precipitation sums ranged from 82% on Crni
Vrh to 147% in Dimitrovgrad.

HW3Bop: Permy6Gmidky XHIpOMETEOPOIIONIKH 3aBOT
Cpb6uje, 2021

Source: Republic Hydrometeorological Service of
Serbia, 2021

Cauka 8.6. Ce30HCKa KOJIMUMHA T1aJJaBHHA
(y mm) oxpeljeHa MeTOI0M MEPIICHTHIIA 38
npounehe 2021. roqune

Picture 8.6. Seasonal precipitation sums
(in mm) in Serbia determined by the
percentile method for spring 2021
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bpoj mana ca mamaBMHaMa, PEerHCTPOBAHUX
ToKOM Tipojieha, kperao ce y mHTepBany ox 30
nana y Herotmny mo 53 mana na 3matuGopy.
3abenexxenn Opoj JaHa ca MajaBUHama OHWO je
UCTIOJT TIPOCEKa Ha CeBepo3amamy, HCTOKY H
MOjeIMHUM TIEHTpaTHUM JenoBuma CpOuje, dak
10 5 nana mame Ha LlpHom Bpxy, a y ocramom
JeTy 3eMJbe M3HAJ Mpoceka, 10 6 1aHa BUILIE O
npoceka 3a mponehe Hmp. y  JlozHummm.
MakcuManHa JHEBHa KOJMYMHA  [aJaBHHA
peructpoBana je Ha Komaonuky 16. mapta u
n3Hocuna je 40,4 mm.

Toxkom mnponeha, y HIWKUM TnpeaennMa
CpOuje Opoj naHa ca CHSXXHHM TOKpUBA4YeM OUO
on 0 Ha cesepy Cpbwuje, mo 9 y Kypmymmuju. ¥V
OpICKO-TUTAaHWHCKAM TIpefenuma Taj Opoj ce
Kpetao y uHTepBany on 66 y Cjenunu mo 50 Ha
Komaonuky. Oncryname O6poja faHa ca CHEXKHUM
MMOKpHBadeM TOKOM MpoJeha je 6mmo y nHTepBaTy
o1 4 naHa mMame Off mpoceka, 10 10 gaHa BuIe on
nmpoceyHor Opoja 3a mpoisehe Ha KomaoHuky.
MakcumanHa  BHCHHA  CHEXHOT  TOKpUBada
peructpoBana je 25. mapra Ha KomaoHuky u
n3Hocuia je 148 cm.

Ilpema  Merogu  MEpUEHTHIA,  CyMa
nagaBuHa TokoM mposeha 2021. rogune, 6mna je y
KaTeropuju EKCTPEMHO KHIITHO Ha TMOAPYYjY
JumMuTpoBrpasa, BeoMa KHUIIHO W KHIIHO Yy
jyrouctounuM KpajeBuma CpOwmje, CymiHO Yy
MOjeIMHUM JICJIOBUMa CeBepHe U 3amagHe Cpouje,
a Beoma cymHo y okonuau CombOopa. Y ocranom
nemy 3emJbe mposnehna cyma magaBuHa Omia je y
KaTEeropyju HOPMAITHO.

Cpenmwa mnposiehHa o0nayHOCT je Ouia
UCIIOJT TPOCEYHUX BpeaHocTH y Behem nemy
CpOuje, n kperasa ce y uHTepBaiy ox 5/10 y
Banarckom Kapnosiy o 7/10 Ha Konaonuky.

Bpoj Benmpux naHa Kperao ce y MHTEpBaIy
on 8 Ha Komaonuky no 21 man y Combopy. Y
ckopo 1enoj CpOuju OJACTyName OCMOTPEHOT
Opoja Belpux JaHa Oj mpoceka 3a mnposiehe Ouio
je TO3WTHBHO, 1O 7 JaHa BUIIE KOJHKO je
3abenexxeHo y Combopy, ok je y Kypmymnuju,
JleckoBiy n Ha Komaonuky Taj 6poj Owo 3a 1o
jenaH MamH1 O] pOCceKa.

Bpoj TMypHUX naHa OO je y MHTEepBaIy O
21 pman y Herormny nmo 37 naHa KOIUKO je
ocMOTpeHO Ha KoImaoHuKy.

Bpennoctu ocyHuaBama Omne cy |y
nHTepBany ox 477,4 gacoBa Ha KomaoHuky mo
664,6 yacoBa y banarckom Kapiosiry.

Y oaHocy Ha HopMmany 3a pedepeHTHU
nepuon  1981-2010. ronmmHa, Tpajame cHjamba
CyHna u3Hocwio je on 93% y 3ajeuapy nmo 124%
y Kpymesny.

178

The number of days with spring
precipitation ranged from 30 days in Negotin to 53
days on Zlatibor. The recorded number of days
with precipitation was below the average in the
northwestern, eastern and some central parts of
Serbia. It was as many as 5 days below the
average on Crni Vrh. In the rest of the country, it
was above the average - up to 6 days above the
spring average (e.g. in Loznica). The maximum
daily amount of precipitation was registered on
Kopaonik on 16 March and amounted to 40.4 mm.

During the spring, in the lower parts of
Serbia, the number of days with snow cover
ranged from O in the north of Serbia to 9 in
Kur§umlija. In the hilly and mountainous areas,
that number ranged from 66 in Sjenica to 50 in
Kopaonik. The deviation of the number of days
with snow cover during the spring ranged from 4
days below the average to as many as 10 days
above the average number for spring on
Kopaonik. The maximum snow depth was
registered on Kopaonik on 25 March and
amounted to 148 cm.

According to the percentile method, the
amount of precipitation during the spring of 2021
was in the category of extremely rainy in the area
of Dimitrovgrad, very rainy and rainy in the
southeastern parts of Serbia, dry in some parts of
northern and western Serbia, and very dry in
Sombor. In the rest of the country, the spring
amount of precipitation was in the category of
normal.

The mean spring cloudiness was below the
average values in most of Serbia and ranged from
5/10 in Banatski Karlovac to 7/10 on Kopaonik.

The number of clear days ranged from 8 on
Kopaonik to 21 in Sombor. In almost all of Serbia,
the deviation of the observed number of clear days
from the spring average was positive, up to 7 days
recorded in Sombor, while in KurSumlija,
Leskovac and Kopaonik it was one day below the
average.

The number of cloudy days ranged from 21
days in Negotin to 37 days observed on Kopaonik.

The values of sunshine duration ranged
from 477.4 hours on Kopaonik to 664.6 hours in
Banatski Karlovac.

Compared to the normal for the reference
period 1981-2010, the duration of sunshine ranged
from 93% in Zajecar to 124% in KruSevac.



Ananuza KiumMamcKux KapakmepucmuKa
3a 1emo 2021. zooune

Jleto 2021. romuHe je MeTO HAjTOILIM]jE JISTO
y Cp0Ouju 3a mepro METEOPOJIOMIKAX MEpermha 01
1951. mo 2021. romuue, a HajTorUIHje je OWIO
2012. romuue. Tpehe je HajTomMje neTOo Yy
Bbeorpany (ox 1888. rogune) n Ha Komaonuky (ox
1950. romuue), a werBpTo y BasseBy (om 1926.
roguHe) ¥ Ha 3matubopy (om 1950. romune).
Tpeba HamoMeHyTH Na je TIETHAECT O]l JBajeceT
Haj TOIDIHNjUX JieTa peructpoBaHo ox 2000. rogune.

Cpenma JleTma TeMmIeparypa Ba3ayxa
Kkpertana ce y unrepBainy on 20,6°C y [loxeru no
24,9°C y beorpany, a y TNIaHUHCKUM TIpeaeInMa
on 14,3°C na Komaommky mo 19,3°C Ha
3natubopy.

Oxcrynama cpelbe TeMIeparype Basmyxa
0J1 HOpMaJle KpeTana cy ce y unrepnaiy og 1,0°C
y 3ajeuapy a0 2,7°C y beorpany, a y BuIIUM
npenenuma oxn 1,8°C y Cjenmmm go 2,5°C Ha
3natubdopy.

Hajeuima pgHeBHa Temmeparypa Ba3ayxa
tokoMm Jieta 2021. rogune y CpOuju u3HOCHIIA je
40,7°C, a m3mepena je 30. jyra y CMmenepeBcKoj
[Manaxy.

Hajumxka temneparypa Ba3nyxa y TOKy JeTa
ox 0,4°C usmepena je 3. jyna y CjeHury, 0K je y
HIDKHAM TIpeieNTiMa UCTOT JaHa 3abenexeno 4,1°C
(y AumutpoBrpany).

[lpema MeToAM TepUEHTHIA, Cpeamba
TeMIepaTrypa Baszayxa je y TOKy Jjera y Behem
nenry CpOuje 6una y KaTeropuju Beoma ToIuio, a y
MOjeJIMHAM CEBEPHHUM, 3alaJHUM, HCTOYHUM U
LEHTPAJIHUM KpajeBHUMa y KaTe€ropuju eKCTPEMHO
TOIIJIO, JIOK je caMo y 3ajeuapy Onna y KaTeropuju
TOILIO.

Bbpoj neTwux gaHa Kperao ce y MHTEpBAILY
oxn 71 y Ioxeru no 86 y Herotuny u 3ajeuapy, a
y IUIAaHWHCKUM KpajeBuMa je Taj Opoj 0o ox 9 Ha
Konaonuky mo 50 Ha 3matubopy u y CjeHuim.
Opxcryname Opoja neTwhux naHa je y nenoj Cpouju
Ouyo BUIIE OX NpOCEKa, y MHTEpBaly oA 7 Ha
Konaonuky mo 22 nmaHa Buiie Ha 3nmatubopy. Y
Beorpany je 3abenexxeHo 78 NeTHUX NaHa, MITO je&
3a 10 paHa BHImIE y OAHOCY Ha NPOCEUHE
BPETHOCTH.

bpoj Tpomckux gaHa Kperao ce |y
unTepBany o 45 y [loxxern u Kparyjesmy mo 61 y
Benukom [paguiity, a y NIaHUHCKUM KpajeBHMa
on uujenHor Ha Komaonuky n0 26 Ha 3natubopy.
3abenexxeHn Opoj TPOICKUX JaHa OWO je W3HAL
npoceka y 1ienoj Cpbuju uszyseB Ha KomaoHuky,
on 5 nana Ha llpHom Bpxy, no 28 mana Buimie y
Benukowm I'panumry.

Summer Climate
Summary 2021

The summer of 2021 was the fifth warmest
summer in Serbia for the period of meteorological
measurements from 1951 to 2021. The warmest
summer was in 2012. It was the third-warmest
summer in Belgrade (since 1888) and Kopaonik
(since 1950), and the fourth in Valjevo (since
1926) and Zlatibor (since 1950). It should be
noted that fifteen of the twenty hottest summers
have been registered since 2000.

The mean summer air temperature ranged
from 20.6°C in Pozega to 24.9°C in Belgrade, and
in the mountainous areas from 14.3°C on
Kopaonik to 19.3°C on Zlatibor.

Deviations of the mean air temperature
from the normal ranged from 1.0°C in Zajecar to
2.7°C in Belgrade, and in the higher regions from
1.8 Cin Sjenica to 2.5°C on Zlatibor.

The highest daily air temperature in Serbia
during the summer of 2021 was 40.7°C. It was
measured in Smederevska Palanka on 30 June.

The lowest summer air temperature of 0.4°C
was measured in Sjenica on 3 June, while 4.1°C
was recorded in the lower regions (in
Dimitrovgrad) on the same day.

According to the percentile method, the
mean summer air temperature in most parts of
Serbia was in the category of very warm, and in
some northern, western, eastern and central parts
in the category of extremely warm, while it was in
the category of warm only in Zajecar.

The number of summer days ranged from
71 in PoZega to 86 in Negotin and Zajecar, and in
the mountainous areas, it ranged from 9 on
Kopaonik to 50 on Zlatibor and Sjenica. The
number of summer days deviated above the
average in the whole of Serbia — from 7 days on
Kopaonik to 22 days on Zlatibor. A total of 78
summer days were recorded in Belgrade, which
was 10 days above the average values.

The number of tropical days ranged from 45
in Pozega and Kragujevac to 61 in Veliko
Gradi$te, and in the mountainous regions from
none on Kopaonik to 26 on Zlatibor. Except on
Kopaonik, the recorded number of tropical days
was above the average in the whole of Serbia,
from 5 days on Crni Vrh to 28 days in Veliko
Gradiste.
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Y Beorpany cy 3abenexene 44 Tporicke
Hohw, mTO je 3a 28 BHIIE 0] IPOCeKa, a y BUIITUM
npenenuma 10 Ha Llpaom Bpxy, mito je 3a 8 Buie
on nermer mpoceka. Y Behem peny CpOwuje
PETHCTPOBAaHO je MO3WUTHBHO OCTyHame Opoja
Tporickux Hohu, 1ok ux y Kypmrymmuju, [loxerw,
3ajeuapy, Jumurposrpany u Ha Komaonuky Huje
ouro.

Toxom meta 2021. roguHe Ha TEPUTOPHjU
CpOuje peructpoBaHa Cy UETHPU TOIUIOTHA
tanaca. IlojaBa mpBor TOIUIOTHOr  Tajaca
3abenexxeHa je Ha ceBepy ox 17. mo 25. jyHa, y
octanuM Kpajesuma ox 21. mo 26. jyna. [dpyru
Tanac je peructpoBan y Behem gemy CpOuje y
nepuoay ox 6. no 16. jyma, a Tpehu y nepromy o
25. jyma go 2. asrycra, YeTrBpTH Tamac je
peructpoBaH camo Ha 3natubopy u y 3ajeuapy, y
nepuony on 7. no 12. aBrycra.

24.1-260

- 22.1-240
Bl .- 220
[ 1s1-200

[ Ji61-180

[ ] 1a1-160
[ Jr21-140

[ rwa-120

yKyHHa KOJIHNMYHHaA IIaJaBHMHA TOKOM JI€Ta
2021. y CpOwuju 6una je y uarepBainy ox 79,6 mm
y Herortuny mo 263,1 mm y Comb6opy. Cyma
NajiaBuHa je y OJJHOCY Ha HOpMally KpeTaja ce OJ
45% na 3natubopy a0 131% y Combopy.

MakcuManHa JHEBHA KOJMYHHA TMaJaBHHA
on 96,2 mm perucrtpoBana 16. jyma y
JuMuTpoBrpay.

Bpoj naHa ca majgaBuHaMa, PErUCTPOBAHUX
TOKOM JieTa, OMO je y MHTepBajdy ox 15 maHa y
Herotmny, nmo 33 gmama Ha Komaonuky.
3abenexxeHn Opoj NaHa ca MagaBUHAMa Y LENOj
Cpbuju 6mo je ucmop mpoceka, yak no 10 mana
Mame y beorpamy, rme cy ocMorpeHa 22 KWITHA
JlaHa TOKOM JIeTa.
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There were 44 tropical nights in Belgrade,
which was 28 above the average. In the higher
regions, there were 10 on Crni Vrh, which was 8
above the summer average. A positive deviation in
the number of tropical nights was registered in
most of Serbia, while there were none in
KurSumlija, Pozega, ZajeCar, Dimitrovgrad and
Kopaonik.

During the summer of 2021, four heatwaves
were registered on the territory of Serbia. The first
heatwave was recorded in the north from 17 to 25
June, in other parts from 21 to 26 June. The
second wave was registered in most of Serbia in
the period from 6 to 16 July, and the third from 25
July to 2 August. The fourth heatwave was
registered only on Zlatibor and in Zajecar in the
period from 7 to 12 August.

W3Bop: PerryOmidakn XuapoMeTeopoIonIKy 3aBoj
Cpb6uje, 2021

Source: Republic Hydrometeorological Service of Serbia,
2021

Cauxa 8.7. Cpenma Temneparypa Basayxa
TokoM Jyieta 2021. ronuHe

Picture 8.7. Mean air temperature in Serbia
in summer 2021

The total amount of precipitation in Serbia
in summer 2021 ranged from 79.6 mm in Negotin
to 263.1 mm in Sombor. Compared to the normal,
the precipitation sums ranged from 45% on
Zlatibor to 131% in Sombor.

The maximum daily precipitation of 96.2
mm was registered in Dimitrovgrad on 16 July.

The number of days with precipitation
registered during the summer ranged from 15 days
in Negotin to 33 days on Kopaonik. The recorded
number of days with precipitation in the whole of
Serbia was below the average, up to 10 days
below the average in Belgrade, where 22 rainy
days were observed during the summer.



Ilpema  MeTomu  mepUeHTHIA,  CyMma
majaBrHa je TOKoM JieTa je y Behem memy CpOuje
Ouna y KkarteropvjaMa HOPMajlHO M CYIIHO Y
Combopy u Cmenepesckoj Ilamaniu je Ouna y
KaTeropwju KWIHO, y beorpamy, BameBy wu
Jlozamm Beoma CymHO, a Ha 3Jatubopy
EKCTPEMHO CYIIIHO.

Tokxom meta 2021. roauHe y CKOpO IIEIOj
Cpouju  (ocum y Jlosammm wu Herortuny)
3a0eNe)KeHN Cy JaHM ca JHEBHOM KOJHMYUHOM
nagasuHaMa BehoMm ox 20 mm, 10 4 maHa KOJIMKO
ux je ouno y Comb6opy, CmenepeBckoj [lamannm u
CjeHury, 1mTo je 3a 1mo 2 JaHa BHINE O]l MPOCceKa
3a JIeTO.

Cpenma neTma OOJIAYHOCT je Omiia MCIoX
mpocevyHrnx BpenHoctu y Behem meny Cpbwuje, y
untepBany on 3/10 y Herotuny go 5/10 Ha
Konaonuky.

bpoj Benpux naHa KpeTrao ce y MHTepBay
oxn 25 y Cpemckoj Mutposuiiy, mTo je 3a 4 naHa
Mame 0] mpoceka, 10 44 Benpa gana y Humry,
mTo je 3a 13 gana BuIe of1 mpoceka.

PeructpoBanu 6poj TMypHUX naHa Ouo je y
uHTepBaidy on 3 maHa y Herotuny, no 19 xonuko
ux je ocmorpeHo Ha Komaonuwky, mro je 3a 10
Bumie o mpoceka. Ckopo y menoj Cpbuju 6poj
TMYPHHX JaHa 610 je ucrof npoceka (1o 11 nana
Mame Ha L{prom Bpxy). Camo cy na Konaonuky
3a0erexeHa 2 TMypHa JaHa BUILE O] IIPOCeKa.

Bpennocti ocyH4aBama Kperayie cy ce y
uHTepBaiy on 773 yacoBa y Cjenuiu 1o 984 vaca
y Herotuny. Y ogHocy Ha HopMalny 3a
pedepentau nepuoxa 1981-2010. roguna, Tpajame
cujama CyHna je usnocwio ox 96% y 3ajeuapy 10
127% y loxern.

According to the percentile method, the
amount of precipitation during the summer in
most parts of Serbia was in the categories of
normal and dry. It was in the category of rainy in
Sombor and Smederevska Palanka, very dry in
Belgrade, Valjevo and Loznica, and extremely dry
on Zlatibor.

The summer of 2021 recorded days with a
daily rainfall above 20 mm in almost the whole of
Serbia (except in Loznica and Negotin). It was up
to 4 days in Sombor, Smederevska Palanka and
Sjenica, which was 2 days above the summer
average.

The average summer cloudiness was below
the average values in most of Serbia, ranging from
3/10 in Negotin to 5/10 on Kopaonik.

The number of clear days ranged from 25 in
Sremska Mitrovica (4 days below the average) to
44 clear days in Ni$ (13 days above the average).

The registered number of cloudy days
ranged from 3 days in Negotin up to 19 days
recorded on Kopaonik, which was 10 days above
the average. In almost all of Serbia, the number of
cloudy days was below the average (up to 11 days
on Crni Vrh). Only on Kopaonik, 2 cloudy days
were recorded above the average.

The values of sunshine duration ranged
from 773 hours in Sjenica to 984 hours in
Negotin. Compared to the normal for the reference
period 1981-2010, the duration of sunshine ranged
from 96 % in Zajecar to 127 % in Pozega.
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H3Bop: PermyOanaku XuapoMeTeopoIOIKH 3aBO
Cpb6uje, 2021

Source: Republic Hydrometeorological Service of Serbia,
2021

Canka 8.8. YkynHa KoJTMuMHa MajaBuHa
TokoM Jieta 2021. ronuHe

Picture 8.8. Total precipitation sums (mm) in
Serbia during the summer of 2021

W3Bop: PerryOmiakn XupoMeTeopoonIKy 3aBoj
Cpb6uje, 2021

Source: Republic Hydrometeorological Service of Serbia,
2021

Cauka 8.9. Ce3oHcKa KOoTMUMHA NIafaBuHa (y
mm) oJpeleHa MeTo10M nepreHTHIa

3a jgero 2021. roqune

Picture 8.9. Seasonal precipitation (in mm)
in Serbia determined by percentile method
during summer 2021
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Ananuza KTumMamcKux KapaKkmepucmuxa
3a jecen 2021. zooune

V¥ Behem neny Cpouje jecen 2021. roaune
Ouia je mpoCedHO TOIUIA M MPOCEYHO KHIIHA. Y

Cpemckoj MurtpoBunn ©Ownna je TO IIecra
HajKHITHHja jeceH, ca npepasuljeHuM
MakCHMyMOM JIHEBHE KOJHMYMHE I1aJaBHHA.

3alenexeHa Cy JiBa TOIUIOTHA Taaca, IPBH TOKOM
cenTeMOpa Ha ceBepy U y neny ucroune Cpouje, a
npyru Ha KomaoHHKy TOKOM HOBEMOpa.

Cpeama TemmepaTypa Ba3ayxa TOKOM
jeceHn kperasa ce y wuHTepBany ox 9.4°C y
TToxeru no 13,3°C y beorpany, a y TUTaHHHCKUM
npenenuma ox 5,4°C Ha Komaonuky no 8,6°C Ha
3natubopy.

Oxcrynama cpeliibe TeMIeparype Bazayxa
on Hopmaie (pebepentnun meprwox 1981-2010)
6una cy ox -0,4°C y Iloxeru no 0,7°C y Rynpuju
u beorpany, a na mmanmmHama on 0,2°C Ha
3natubopy u ILlpuom Bpxy g0 0,8°C Ha
Komnaonuky.

W3Bop: PemryOnmuuky XUAPOMETEOPOIIOIIKH 3aBO
Cpbuje, 2021

Source: Republic Hydrometeorological Service of
Serbia, 2021

Camnka 8.10. OcyHuaBame y yacoBuma y
Cp6uju Toxom sera 2021. roguae

Picture 8.10. Sunshine duration in hours in
Serbia for summer 2021

Autumn Climate
Summary 2021

In most of Serbia, autumn 2021 was warm
and rainy on average. It was the sixth rainiest
autumn in Sremska Mitrovica, with the maximum
daily amount of precipitation exceeded. Two
heatwaves were recorded. The first one in
September in northern and part of eastern Serbia,
and the second one on Kopaonik in November.

The mean autumn air temperature ranged
from 9.4°C in Pozega to 13.3°C in Belgrade, and
in the mountainous areas from 5.4°C on Kopaonik
to 8.6°C on Zlatibor.

Deviations of the mean air temperature
from the normal (reference period 1981-2010)
ranged from -0.4°C in PoZega to 0.7°C in Cuprija
and Belgrade, and in the mountains from 0.2°C on
Zlatibor and Crni Vrh to 0.8°C on Kopaonik.
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Hajeuma nHeBHa TemriiepaTypa Basayxa y
TOKYy jeceHHM wu3MepeHa je y 3ajedapy 17.
centeMOpa u u3Hocuia je 34,5°C.

Tporickn naHM perucTpoBaHU Cy camo y
HWKHM KpajeBruMa, a Opoj TPOIICKHX JaHa OWo je y
untepBany oa 1 y Iloxern no 9 y Herotuny u
Banarckom Kapnosiy. V Behem peny CpOuje
3a0enexxeHu Opoj TPOIICKUX JaHa Ouo je ox 2 10 5
naHa W3HAX npoceka. Y beorpany je 3abenexeHo
6 TPOIICKHX J]aHa U jeIHa TPOIICKa HOh.

Bpoj nertmux aHa KpeTao ce y MHTEpBAIy
on 16 y Iloxeru no 24 y Cpemckoj Murposuuy, a
y BHIIUM TMpefeiauMa 10 3, KOJIHMKO HX je
peructpoBano Ha llprom Bpxy u 3nmatubopy. Y
Behem genmy CpOuje peructpoBaHu Opoj JETHHX
naHa je 3a 1-8 mana wW3Han mpocedHOr Opoja 3a
jecemy Ce30Hy.

Bpoj MpasHux naHa y HIDKHUM TpeaenMa
6uo je y matepBany ox 0 y beorpamy mo 17 y
Bpamy u JleckoBiy, a Ha miuanuHama on 10 Ha
3natubopy mo 32 Ha Komaonwky u CjeHunu.
OcmoTpenn Opoj Mpa3HuX aaHa Ouo je ox 1-8
naHa ucroj mpoceka y sehem neny Cpouje.

Ha Komaonuky je TokoM jecenu 3abenexeH
1 nan ca jakum Mpazom (30. HOBeMOap), kaaa je
3a0ene)xeHa HajHWXKA TeMIepaTypa Baszayxa y
TOKy jecenu 2021. roqune u nzHocuna je -10,2°C.

Ilpema MeToAM TEpIEHTHIA, CpeElmba
TeMmIeparypa Ba3ayXxa TOKOM jeceHH Ouia je y
Behem peny CpOuje y KaTeroprju HOPMAJIHO.
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H3Bop: PermyOanuku XuapoMeTeopoIOIKH 3aBO
Cpouje, 2021

Source: Republic Hydrometeorological Service of Serbia,
2021

Cauxa 8.11. Cpenma TemmnepaTypa Bazayxa
ToKOM jecenu 2021. rogune

Picture 8.11. Mean air temperature in
autumn 2021

The highest autumn daily air temperature of
34.5°C was measured in ZajeCar on 17 September.

Tropical days were registered only in the
lower regions, and the number of tropical days
ranged from 1 in PoZega to 9 in Negotin and
Banatski Karlovac. In most parts of Serbia, the
recorded number of tropical days was from 2 to 5
days above the average. Belgrade recorded six
tropical days and one tropical night.

The number of summer days ranged from
16 in Pozega to 24 in Sremska Mitrovica and up to
3 days in the higher regions as registered on Crni
Vrh and Zlatibor. In most parts of Serbia, the
registered number of summer days was 1-8 days
above the average number for the autumn season.

The number of frost days in the lower
regions ranged from O in Belgrade to 17 in Vranje
and Leskovac, and in the mountains from 10 on
Zlatibor to 32 on Kopaonik and Sjenica. The
observed number of frost days was 1-8 days below
the average in most of Serbia.

On Kopaonik, one day with severe frost was
recorded during the autumn (30 November), when
the lowest air temperature of autumn 2021 was
recorded. It amounted to -10.2°C.

According to the percentile method, the
mean autumn air temperature was in the category
of normal in most of Serbia.



OneHa cpeame TeMIepaType Basiyxa U
KonuuuHe mnagaBuHa y CpOMjH 3a CE30HY jeceH
2021. roaunHe, mpeMa pacHmoieiad Tepuwia y
omHocy Ha pedepentan nepuon 1981-2010.,
MoKasyje Ja je oBa Oujga ca TPOCeYHOM
TeMIepaTypoM  Ba3ayxa M  IPOCEYHOM
KOJIMYHHOM majaaBuHa. PermcrpoBana cy 1Ba
TOIUIOTHM Tajaca, IPBU TOKOM cenTeMOpa Ha
ceBepy u y neiy ucroune CpOuje, a Ipyru TOKOM
HoBeMOpa Ha noapyyjy Konaonuka. Ha momapy4jy
nene CpOuje TOKOM jeceHM HHje OMJIO IOjaBe
Tasaca xyaaHohe.

Y opHocy Ha HopMmany (pedepeHTHU
nepuoxa 1981-2010), ykynHa KoIuM4MHA NaJaBUHA
TOKOM jeceHH y Behem gemy Cpbmje Omna je y
rpaHvliaMa IPOCEYHHUX BPEAHOCTH, M3Y3€B Ha
cBepo3anajy, Tie je Ouna u3Haj mpoceka. YKymHa
KOJINYMHA NaJlaBUHA KpeTajla Ce Yy MHTEpBaly OX
59% y Cjenmmu no 153% y Cpemckoj
Mutposurn. Cyma mnajaBuHa Kperajga ce Yy
uHTepBany ox 107,7 mm y hynpuju go 324,8 mm
y Jlo3HuLH.

[Ipema meToau MepLEHTHIA, TOKOM jeCeHU
2021. rommHe cyMa mamaBuHa y Behem ey
Cpbuje Ouna je y KaTeropuju HOPMAJIHO, Ha
ceBepozarnany CpOuje KHIITHO W BeOMa KHIIHO, Y
hynpuju cynino, a y CjeHuI BeoMa CYIIHO.
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The assessment of the mean air temperature
and amount of precipitation in Serbia for autumn
2021 based on the distribution of terciles
compared to the reference period 1981-2010
shows that the autumn had average air
temperature and average rainfall. Two
heatwaves were registered, the first one in
September in the north and in part of eastern
Serbia, and the second one in November in the
area of Kopaonik. There were no cold waves in
the whole of Serbia during the autumn.

Compared to the normal (reference period
from 1981 to 2010), the total amount of autumn
precipitation in most parts of Serbia was within
the average values, except in the northwest, where
it was above the average. The total amount of
precipitation ranged from 59% in Sjenica to 153%
in Sremska Mitrovica. The precipitation sums
ranged from 107.7 mm in Cuprija to 324.8 mm in
Loznica.

According to the percentile method, in the
autumn of 2021, the amount of precipitation in
most of Serbia was in the category of normal. It
was rainy and very rainy in northwestern Serbia,
dry in Cuprija, and very dry in Sjenica.

HW3Bop: PermyGmidku XHIpOMETEOPOIIONIKH 3aBOT
Cpb6uje, 2021

Source: Republic Hydrometeorological Service of Serbia,
2021

Cauxa 8.12. TIpocTopHa pacnojena
KOJIMYHHE TTaJJaBUHA y TOKY jecenu 2021. (y
mm) Ha OCHOBY ToaTaka ca 28 riaBHUX, 12
kmuMaTojiomkux ¥ 30 maaBUHCKHX
METEOPOJIOIIKAX CTAHHIIA

Picture 8.12. Spatial distribution of
precipitation in autumn 2021 (in mm)

based on data from 28 main, 12 weather and
30 precipitation meteorological stations
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IIpema Mmertoam tepumna, y Behem peny
Cpbuje cyma mamaBuHa Owia je y TpaHHIIaMa
MPOCEYHHUX BPEIHOCTH.

MakcuManHa THEBHAa KOJMYMHA IaJaBHHA
peructpoBana y Cpemckoj MutpoBumm 6.
HOoBeMOpa W m3HOcmia je 69,2 mm, uyume je
npeBazuleH MPEeTXOAHHM MakcUMyMm o 59,3 mm
on 2. cenrem6Opa 1941. ronune. Y 3pemanuny je
5. HoBeMOpa Takohe 3a0enekeHa MaKCHMAaTHA
JTHCBHA KOJIMYMHA MajaBuHa o 62,9 mm, yume je
npeBazuleH MpeTxoAHu Makcumym o 60,0 mm
peructpoBat 6. cerrreMOpa 2001. ronuHe.

Bpoj nmana ca magaBunama ox 0,1 mm wu
BUIIIE, PETUCTPOBAHMUX TOKOM jECEHH KpeTao ce y
nHTepBany on 24 y Herotuny mo 37 y Iloxern, a
Ha maHuHaMma on 32 Ha Komaonwky no 43 Ha

pHoM Bpxy.

A
HMaauh

Baacno

B sEOMA KiuiHo

KHUIHO
HOPMAJIHO

CYIHoO

I BEOMA Cymo
B xcreemio cymimo

3abenexxeHu Opoj MaHa ca rmajgaBuHama o 1
MM y jyKHEM U UCTOYHHUM JenosuMa CpOuje 61o
je 10 4 naHa MamU O] MPOCEKa, JIOK j& Y CEBEPHUM
1 neHTpaHuM nenouma Cpbuje 6miro no 5 gana
BUIIIE O] IPOCEKA.

Kpajem jecenum 2021. roauHe CHEXHHU
MOKpHWBAY je 3a0enekeH Ha ITaHWHAMA, Kao U Y
0jeIMHUM JIEIIOBUMA JyxHE Cpouje.
MakcuManHa BHCHHA  CHEXHOI  IOKpHBayda
peructpoBana je Ha 3natubopy 30. HOBeMOpa u
M3HOCHUIIA je 28 cm, JOK je Y HWXKHUM TpejenMa
HajBUIIA  BUCHMHA  CHera  3a0enexxeHa y
JIMMUTpOBrpaay u u3HOCHIIA je 9 cm.
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According to the tercile method, the
precipitation sums were within the average values
in most parts of Serbia.

The maximum daily amount of precipitation
was registered in Sremska Mitrovica on 6
November and amounted to 69.2 mm. It exceeded
the previous maximum of 59.3 mm from 2
September 1941. The maximum daily amount of
precipitation of 62.9 mm was also recorded in
Zrenjanin on 5 November. It exceeded the
previous maximum of 60.0 mm registered on 6
September 2001.

The number of days with precipitation
above 0.1 mm registered during the autumn,
ranged from 24 in Negotin to 37 in PoZega, and in
the mountains from 32 on Kopaonik to 43 on Crni
Vrh.

V3Bop: PermyGianaku XuapoMeTEOPOIIOIIKH 3aBO
Cpb6uje, 2021

Source: Republic Hydrometeorological Service of Serbia,
2021

Cauxka 8.13. Onena ce30HCKe KOJTHYHHE
nagaBuHa (y mm) oapehera metogom
nepreHTmia 3a jecen 2021, roguae
Picture 8.13. Estimation of the seasonal
precipitation (in mm) determined by the
percentile method for autumn 2021

The recorded number of days with
precipitation of 1 mm in the southern and eastern
parts of Serbia was up to 4 days below the
average, while in the northern and central parts of
Serbia, it was up to 5 days above the average.

At the end of autumn 2021, snow cover was
observed in the mountains and some parts of
southern Serbia. The maximum depth of 28 cm
was registered on Zlatibor on 30 November, while
in the lower areas the deepest snow cover (9 cm)
was recorded in Dimitrovgrad.



KHIIHO
HOPMAJIHO

CYIIHO

Y uenoj CpOuju, TokoM jecernm 2021.
rojguHe, Tpajame cujatba CyHIa OWIo je y
rpaHvilaMa Mpoceka. BpeaHOCTH oOCyHYaBama
KpeTaje cy ce y HhHTepBaiay ol 296,4 yacoBa y
3ajeuapy no 519,9 yacora y beorpany.

Y oaHocy Ha Hopmany 3a pedepeHTHH
nepuox 1981-2010. Tpajame cujamba CyHia Omito
je y unTtepBany on 76% y 3ajewapy mo 117% y
[Toxerwu.

HW3Bop: Peny6auyku XHAPOMETEOPOIIOLIKH 3aBOJ
Cpbuje, 2021

Source: Republic Hydrometeorological Service of
Serbia, 2021

Ciauxka 8.14. Onena ce30HCKE KOJMYMHE
nmagaBuHA (y mm) oapeheHa MmeTonom
Tepumia 3a jecen 2021. rogune

Picture 8.14. Estimation of the seasonal
amount of precipitation (in  mm)
determined by the tercile method

for autumn 2021

In the whole of Serbia, the duration of
sunshine was within the average range in autumn
2021. The values of sunshine duration ranged
from 296.4 hours in ZajeCar to 519.9 hours in
Belgrade.

Compared to the normal for the reference
period 1981-2010, the duration of sunshine ranged
from 76% in Zajecar to 117% in Pozega.
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H3Bop: PermyOanuku XuapoMeTeopoIOIKY 3aBO
Cpbuje, 2021

Source: Republic Hydrometeorological Service of Serbia,
2021

Canka 8.15. OcyHuaBame y 4yacoBuMa 3a
jecen 2021. romune

Picture 8.15. Sunshine duration in hours for
autumn 2021
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ITPAREILE U ITPOLIEHA EOEKATA
YTULHAJA BASJYHIHUX 3AI'ABEIBA
HA IIYMCKE EKOCUCTEME
Y PEIIYBJIMIIN CPBUJU —
MOHHUTOPHHI CTAIBA ITYMA

MONITORING AND ASSESSMENT
OF AIR POLLUTION IMPACTS
AND THEIR EFFECTS ON FOREST ECOSYSTEMS
IN REPUBLIC OF SERBIA -
FOREST CONDITION MONITORING

©

HucruTyT 32 uymapcrso, beorpan

Institute of Forestry, Belgrade

HOIVIABJBE 2 | CHAPTER 2

HHBO 11
LEVEL 11

Oraeano nosbe Husoa Il — Hnmenzuenu monumopune y JII HII ,, Konaonuk“

Level Il Sample Plot — Intensive monitoring PE NP ,,Kopaonik

Orueano nosbe Husoa I1 — Humenzuenu monumopunz
mr ,, Tumouke wiyme* bowesau, II1Y bop, I'J ,,I[pnu epx-Kynunogo*“

Level Il Sample Plot — Intensive monitoring
FE ,, Timocke Sume“ Boljevac, FA Bor, MU ,,Crni Vrh-Kupinovo*

Oraenno nosbe Husoa Il — Humenzuenu monumopune
HIT ,, Yorcuye“ Yocuye, IIY Yncuye, I'J ,,Moxpa I'opa-Ilarwak“

Level 11 Sample Plot — Intensive monitoring
FE ,, UZice* UZice, FA UZice, MU ,,Mokra Gora-Panjak“

Beorpan, 2022.
Belgrade, 2022







9. IHTEH3UBHU MOHUTOPUHT Y
2020. TOAUHUA

9. INTENSIVE MONITORING
IN 2021

Monurtopunr ButanHoctd myma Hupoa I,
NpEeACTaB/ba IPUMEHEH CUCTEM  YIIOPEIHHX
NpeIMETHUX WCTPaKUBaka W3 BHIIE HAYYHHX
obnactu mrymapcrBa. HayuHo uctpaxxuBauku paj y
npahemy crama myma Ha HuBoy Il xapakrepurre
MYJITUIUCUUIUIMHAPHU U CTYAWO3HHU IMPUCTYII, Kao
u mnpaheme HEyNmopeauBO BHUILE Iapamerapa 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 IMIymMa Yy 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 HHTECH3UBHPAmba
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
MapaMeTpH MOJIOKHA KOHCTAaHTHAM BapHjallijama
yciel HENpecTaHor ¥ HEOJBOJUBOI JEJIOBamba
a0MOTHYKUX U OMOTUUKUX YMHWIALIA.

W3a30BU U IMJBEBH OBAKBOT UCTPAXKUBAUKOT
NPUCTYIIA Cy a C& HAKOH BUILETOAUIIBUX aHAIN3a
MOTY YOUYHMTH 3aKOHHTOCTH W W3BYhH 3aKJby4IlH O
(deHomMeHy cymiema nryma y EBpory, kao u jacHuje
neduHECambe cUcTeMa ,,y3pOK-TIOCIeaAnIa™ 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, JnAajyhm ocHOBy 3a
pasIMuuTe KOMIIApaTHBHE CTyAMje. YOodaBameM
CIIMYHOCTH W  pa3iuka, onxdaiyjy ce WIu
NpUXBaTajy  MOPETIIOCTaBKE O  [PUMapHAM
Y3pOYHUIMMA HapyllIeHe MPUPOIHE PABHOTEKE Y
IIyMCKUM 3ajefHuIlamMa, npensuha Jajbu TOK
HACTAJIMX IIPOMEHAa W CTPATellKH, ca TICIUIITa
BUILIE  TNPUMEHEHUX  IIYMAapcKUX  Hayka,
npenynpehyje gase 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 mnpuxspydnsia
EBporickoj mpexu o ipexo 800 BUT Hupoa I1.

VYuecTanoct npahema M0j € ANHUX
napamerapa rnpukasasa je y rademu 9.1.

Level 1l monitoring of forest vitality is an
applied system of comparative analyses that
combines studies from different scientific fields of
forestry. Scientific research of the Level I
monitoring of forest condition is characterised by
an elaborate multidisciplinary approach. Level Il
measurements include an extremely greater number
of parameters than the 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 measurements
and collect data on the state of forests with different
environmental conditions.

These forest biocoenoses belong to different
taxonomic groups and greatly differ in species
diversity. They also differ in the degree of human
interference and range from the forests in which the
human impact has been intensified to improve their
productivity 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
number of different parameters. These parameters
are characterised by considerable variations caused
by a continuous and complex interaction between
biotic and abiotic factors.

The aim and at the same time the challenge
of this type of scientific approach is to determine
the laws and draw conclusions about the
phenomenon of European forest dieback 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 forest condition, they can be
easily compared, both analytically and logically,
and further used as a basis for 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, Odzaci, Crni Vrh, and Mokra
Gora, Serbia 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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Tabesa 9.1. [Tapamerpu, yuectanoct npahema 1 nHTEH3UTET MOHUTOpHHTA 32 Huso 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 ropumime/ 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 KonTunyanno/ 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 Tognmmse/ Annually
10. Merteoponomnika ocMatpama/ Meteorological assessment Tognmmse/ Annually
11. HUnpekc micue niospruae/ Leaf area measurements Tomumme/ Annually

Hamencke orsnenHe moBpLIMHE 3a MHTCH-
3MBHM MOHHUTOPUHT YTHIdja MPEKOTPaHUYIHOT
Ba3AyIIHOT 3araljema Ha IIYMCKE E€KOCHCTEME Y
Cpbuju — OwomHmukanujcke Ttauke Hwmpoa I
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 Hupo 11
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 KOITIAOHHUK

OrnepHa  TOBpHIMHA 33  MHTECH3UBHHU
mouutopunr — BUT Husoa Il na Komaonuky
ocHoBaHa je y 2010. rogmuu. OriieaAHO TOJBE
Halasu ce y 74. onesbemy Ta3IUHCKE jeJINHHIE
,»CaMOKOBCKa peka“ y HalHOHATHOM THapKy
Komnaonuk y umcroj cactojunu cMmpue, Picea abies
(L.) H. Karst. IToBpmmaa BUT tauke Husoa Il Ha
Komaonwuky je 0,5 ha (100x50 m).

ITo oxpehuBamy noKaiMje IPUCTYIIIO CE
Ie0JICTCKOM CHHUMamYy JioKanuje Oynayhe oriemne
naprene. Ca crabma y OKBHpY mapuene cy
o0ele)xeHa CTATHUM O3HaKama Ha KOpH JIpBeTa OJf
1 nmo 195. MspaheH je AUTUTATHH CUTYallMOHU
IUIaH Tapieiie Ha KoMe Cy NMpuKa3aHa CHUMJbEHa
crabna (cimuka 9.5). Ilomoxaj cBakor crabna
nepuHUCAaH je KOOpJAMHATaMa KHIIOMETapcKe
Mpexe. Ha aururanHoM cuTyallMOHOM IUIaHy je
NprKa3aHa M BUCHHCKa IpencTtaBa TepeHa. [lo
T€OJICTCKOM CHUMamy TMapliesie TMPUCTYIWIO ce
noJ3amy orpajie, Kako OM ce WHCTalupaHa
orpeMa 3alITHTWIA OJ JWBJbAUM U HEYMOCICHHUX
nuna. Ha ornenHoM moJsby mocTaBibeHa je Kyhwuia
3a ompemy u mHCTpyMeHTe. Tokom 2021. romgune,
yciies1 BeJTUKEe KOJIMYMHE CHera U BeTpa, AOILIO je
1o maga Beher Opoja crabana Koja cy HaUMHWIIA
MaTepHjaiHy MITETY, Te CY U3BPIICHH IMOCIOBU Ha
canarju kyhurie u orpane mossa (ciuke 9.1-9.4).
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Sample plots for intensive monitoring of the
impact of transboundary air pollution on the forest
ecosystems in Serbia — Level Il intensive
monitoring plots were established in the period
from 2009 to 2013, with 10 operating panels — from
10 different scientific fields of forestry grouped by
field of study. A new working panel was 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 sample plot for intensive
monitoring on Kopaonik was established in 2010.
The sample plot is located in compartment 74 of
‘Samokovska Reka® management unit in
"Kopaonik™ National Park, in a pure Norway
spruce (Picea abies (L.) H.Karst stand. The area
of this Level Il monitoring plot on Kopaonik is 0.5
ha (100x50m).

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 —
195 on the bark. A digital field map of the plot
was created (Figure 9.5). It included all the
recorded trees. The position of each tree was
determined by its coordinates in a 1 km grid. The
digital map included the altitude of the presented
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.
A tool shed for instruments and equipment was
installed on the plot. Heavy snow and strong
winds in 2021 fell a large number of trees and
caused material damage. Therefore the shed and
the field fence had to be repaired (Figures 9.1-
9.4).



Camka 9.1. 1 9.2, ITag crabna Ha kyhuIly U peKOHCTpYKIIHja yhnue

k-

Figures 9.1. and 9.2. Tree fallen on shed and shed reconstruction

o Y N Ao,

Cauka 93 " 9.. [Man crabana npeko orpazne nomah PEKOHCTPYKIIHja o'rp‘a/:[
Figure 9.3. and 9.4. Tree fallen over field fence and fence reconstruction

Orpama je wuspaheHa ox OarpeMoBHX
cTyOOBa, IJIETEHE NOLMHKOBaHE XHIE U DPaBHE
MOIIMHKOBAaHEe JKWIle YKymHa BucuHe 2,0 m.
[locraBsbeHe cy nBe Kanuje jeHa KOJICKa INPHHE
3,0 m u jenHa nemavka mupuae 1,5 m.

Y OKBHpY OTJieJJHE MOBPIIMHE H3/IBOjCHE CY
U TpH TOTHapIene, JMMeH3uje 25x25 m u 1o:

— IoTmapuesia 3a IpOLEHYy CTama KpyHa U
npUpacTa;

— MoTHapuesna 3a 3eMJbHUIITA,;

— moTnapiesna 3a Mpu3eMHy BereTauujy.

3a mpaheme crama KpOIIBH y OKBUPY
orJieJlHe Taplesie  W3/BOjeHa je  HaMeHCKa
nornapuena 2 auMmeHsuje 25X25 m. Y okBupy
notnapuene 2 u3aBojena cy 30 crabana Ha KojuMa
Ce OLICHbYj€ CTarbe KPOIIbHH.

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 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 the
crown condition monitoring and assessment.
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VY oxBupy motmapiene 2 usasojeHa cy 30
crabajia Ha KOjuMa ce OleHhYje CTalkhe KPOIIHH. Y
OKBHpY TMOTHapLeie 3a NPU3EMHY BereTaiujy
W3/IBOjEHE Cy YETHpH OIJIe[HE Tapleie y BUAY
kBazapara qumensmje 10x10 m 3a ¢uopuctiyaka u
BETreTalnjCKka NCTpaxkuBama. M3mely moTmaprena
W Orpaje OrJiefiHe TOBPIIMHE Hanasu ce ,,Buffer
30Ha.

Ha ornmegrom mospy mocTaBibeHa je ompema
3a u3Boleme Mpoleca MOHUTOPHHTA U TO
— 15 «komektopa 3a BIAXHY JCMO3UIH]Y

(,,Throughfall) koja mpomasu Kpo3 KpyHe
crabama (2021. romgmme momato jomr S

KOJIEKTOpPA);
— 6 xomekrtopa (,,Bulk”) 3a y3opkoBame
JICTIO3MIIMje Ha OTBOPEHOM (TIOCTaBJLEHO

2020. romuHe);

— 5 KOJEKTOpa 3a CHET;

— 5 komektopa (,,Stemflow*) 3a y3opkoBame
JETIO3HIIN] e KOja ce CIMBa HU3 CTa0JIo;

— 3 rpaBUTalMOHA JIN3UMETPA 32 CAKyIUbaHE U
aHaMM3y XEMHjCKOT cacTaBa 3€MJBUIIHOT
pacTBopa;

— 15 konekropa (cakyrnbadu) JJUCHOT OTaja;

— 1 ayroMaTcka METeOpoJIOIIKa CTAHUIIA;

— kyhwia 3a cMelTaj MHCTpyMEHaTa,

— COJIapHH TaHell 3a MPOU3BOJAKY CICKTPUYHE
eHepruje;

— Kamepa 3a ()eHOJIOIIKA OcMaTpama;

— 18 mexaHMykuX JeHApoMeTapa 3a mnpaheme
npupacta (mocrasibeHo 2018 roaumne);

— 1 ,,Thayson* GapujepHa dhepoMOHCKa KJIOIKa
(mocrasiseno 2018 roaune);

— 16 cranHux Tauvaka (mo3WIMja) 3a IPOLEHY
nHAeKca mucHe nospiirae (2021. roguHa).

Ha orneanoj noppmuan y HIT ,,Komaonnk™

y mnpBoj roaumuu, 2010. roamHM, oaMax TIO

orpahuBamy mapuene M IOCTaBJbakby OINpeMe

NPUCTYIIMIIO c€ W3BOhemy OINEepaTHBHOT IUIaHA

METOJIOJIOTHjOM TMpomnucaHux 3aaaraka. ¥y 2021.

roguHy, ypaleHa cy Mepema Koja ce 00aBibajy

KOHTHHYUPAHO U Ha TOAUIIHEM HUBOY:

— ypaheHe cy aHammse crama Kpommu 3a 30
crabama koja cy oxabpaHa 3a Ty CBpXy H
ypaheHno je mpaheme OpPOjHOCTH MOTKOPH-AKa
nyreM ,,Thayson“ Oapujepre QepomoHCcKke
KJIOTIKE;

— u3BpLIEHAa cy (IopHCTHUKAa W BereTanyjcka
WCTpaXXUBama, MponehHu, JeTmH U jecemu
acreKT TMpH3eMHE U Bereranuje Cpeamer
crpaTa y CacTOjUHHU;
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Four square sampling units of 10 x10 m
were established for floristic and vegetation
assessments within the subplot for ground
vegetation assessments SSP 3. 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:

— 15 ("Throughfall’) collectors of wet deposition
that passes through the crowns of trees
(another 5 collectors were installed in 2021),

— 6 ("Bulk’) collectors for sampling deposition in
the open field (installed in 2020),

— 5snow 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,

— acamera system for recording and tracking
phenology,

— 18 mechanical dendrometers for increment
measurements (installed in 2018),

— 1 Thayson" barrier pheromone trap (installed
in 2018),

— 16 fixed points (positions) for estimating the
leaf area index (2021).

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 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 trap;

— samples were taken for floristic and vegetation
assessments, i.e. spring, summer, and autumn
aspects of the ground and middle-layer
vegetation in the stand;
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LEGENDA:
—— Granica povrsine stanice Nivoa Il (ograda) 705 . W Kolektori za vlaznu depoziciju (20) Kolektori za viaZnu depoziciju koja se sliva niz stabla
Granica potpolja E} Automatska meteoroloska stanica * Stabla za folijarne analize
PP1 ,2,3 Potpolja * Stabla za pracenje stanja kruna i prirasta * Stabla za odredivanje starosti
- Granica buferne zone @ Uzorkovanje zemljista @ Kolektori za Sumski opad

i « . 23 38 2 s Pozicija snimanja sferi¢nih
——— Granica povrs§ine za prac¢enje prizemne vegetacije IE, Zemljigni profili i lizimetri @ Kolektori za sneg [ fotografija za LAI

Cauka 9.5. Curyanmonu mwian! orsiejiHe nospumHe — u3gejeHo crame BUT Hugo 11 Konaonuk
Figure 9.5. The sample plot field plan, "Kopaonik™ Level 1l sample plot

1CuTyanuony MIaH U3BEIEHOT CTama je n3pahen y IHCTUTYTY 3a IyMapcTo y TUTMTaiHOM OONMKY Y CKIady ca CTameH Ha TepeHY M CKHIIOM OCHOBHE TOCTABKe OIVIEHHX TOTIapIea.
*A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the field.
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— Y30pKOBame€  BIAXHE  JIENO3UIMje W3
»Throughfall“, | Bulk”,  “Stemflow” wu
KOJICKTOpA 3a CHET, M 3éMJBUIITHOT PacTBOpa U3
IpaBUTAIMOHUX JIM3UMEeTapa, paheHo je Ha
MECEYHOM HHUBOY;

— y3€TH Cy Y30pLH JIMCHOT Olaja Ha MECEYHOM
HHBOY;

— Ha MECeYyoM HHUBOY MOCMaTpaHe cy HpOMeHe
IpUpacTa, IMyTeM MEXaHHUYKHX JCHIpOMeTapa,
Ha 18 ogabpanux cradana;

— KOHTHHYalHO Cy  BpIIeHa  (EHOJIOMIKA
ocMarpamba Ha MECEYHOM HHUBOY y MEpHOLY
BETeTaluje;

— y3etH cy y3opmu ca onpehermx crabama 3a
nporeny omtehema o] 030Ha;

— y3eTu cy y3opuu ca oapehenux crabana 3a
(dosjapHe aHANIH3E;

— 3a JETepPMHHHUCAE METEOPOJIOUIKMX YyCIOBa
oOpaheHn cy Tmomamum ca  ayToMaTcKe
METEOPOJIONIKE CTaHMIE KOja je IMOCTaBJbCHA
Ha OTJIETHOM TI0JBY;

— ypahena je pekoHcTpykiyja ,,Throughfall”
Kosekropa # ,,Stemflow kojekropa Koju cy
CTpaJajy yClIe] 3UMCKUX YCIIOBa;

— ¢Qopmmpana je wMpeka CTaTHHX Tadaka
(mosunmja) ca kojux he ce mpaBUTH
¢dotorpaduje ITOKPOBHOCTH BereTalmje
(MHIEKC THCHE TIOBPIIHHE);

— TIpH CBAaKOM TEPEHCKOM H3JIaCKy MPaKEmEHH Cy
KOJIEKTOPH 3a BIIQXKHY JIETIO3UIH]Y,
rpaBUTAllMOHU  JIU3UMETPHU, KOJICKTOPU 3a
JIMCHU OTIIAJ U ypal)eHa je KOHTPOJIa OTJICAHOT
10Jba.

3anuMcHUK ca JaTyMOM 3a KOHTHHYHpaHa

Mepema U y30pKOBambe, BOJUIIA je CBaKa O €KHIla

JIETaJbHO MPU CBAaKOM OOMJIacKy mapiesne y Gopmu

pamHOT TEpPEHCKOr JHEBHUKA, KOjU CIYKH 32

nabopaTopujcKku U KaOuHeTckHu pax (ciauke 9.6 n

9.7).

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;

“Throughfall’ and “Stemflow™ collectors

damaged by unfavourable winter conditions

were reconstructed;

a network of permanent points (positions) was

formed from which photographs of the

vegetation cover (leaf area index) will be

taken;

wet deposition collectors, gravity lysimeters,

and litterfall collectors were emptied in 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 (Figures 9.6-9.7).

Canka 9.6-9.7. buonnnnkanujcka tauka Husoa II — Konaonuk — pag Ha Tepeny
Figures 9.6-9.7. Level 11 sample plot — Kopaonik — field work
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9.2. OI'JIE/IHO I10/bE IIPHHU BPX

Tokom 2013. romuHe OCHOBaHE Cy jOII JIBE
ornenne napuene Husoa 1, jenna na Lipaom Bpxy
u apyra Ha Mokpoj ['opu. bruonnukarwjcka Tadka
Hwusoa Il Ha Lprom Bpxy Hamasu ce y ra3anHCKoj
jemuanuy L lpan Bpx — KymmaoBo® y 17.
oleJey y 4UHCTO] cacrtojuHu Oykse (Fagus
moesiaca). Ormenna moBpmmHa 3axBara 0,5 ha
(100x50 m) na HagMopckoj BucuHH o1 930 mo 945
m.

Ilo ompehmBamy mnoKalfje MPHUCTYITHIO ce
TeOZICTCKOM CHUMamy Oyayhe ornemne mapiiene.
CBa crabna y OKBUpY mapuene cy oOeJexeHa
CTaJTHMM O3HaKaMa Ha KOpH apBeTa ox O6poja 1 mo
150. Hzpahen je nuruTamHd CUTYallMOHW IUIaH
napiesne (cimmka 9.8) ca BUCHHCKOM IPEICTaBOM
TepeHa Ha KOME je TpWKa3zaH TMOJI0XKaj CBAKOT
crabna. Ilo TreogerckoM cHUMamy mapuene
NPUCTYITUIIO ce TOAM3amY orpajue Kako Om ce
MHCTAJIpaHa orpeMa 3allTHTHIA OJ AWBJbaud U
Heynocnenux Jmma. Orpama je wu3paheHa on
OarpeMoBHX CTyOOBa, IUICTCHE MMOIIMHKOBAHE KUIIC
Y paBHEe MOIMHKOBAHE JKUIIE YKyTHa BUcuHe 2,0 m.
[locraBipeHe Ccy NBe Kamnuje jefHa KOJCKa IMIMPHHE
3,0 m u jeqHa nmemadka mupuHe 1,5 m.

YHyTap oriiefiHe napiieie M3IBOjeHe Cy TpH
MOTIapLENie 32 HAMEHCKO Y30pKOBambe:

— TOTHmapuena 3a NpOLEHYy CcTamkba KpyHa U

MpUpacTa;

— TOTHapiesa 3a 3eMJbHIITA,;

— TOTHapuesa 3a IpU3eMHy Beratauujy.

3a mpaheme cTama KpOUIBU y OKBUPY
OTJIC[HE Iapieie M3JBOjeHa je HaMEeHCKa
nofnapuena 2 auMeHsuje 25X25 m. Y okBupy
notmapiene 2 u3asojena cy 30 crabana Ha KojuMa
ce oOolewmyje CTamke Kpolllbu. Y  OKBUDPY
noTmapmene 3a mnpm3emHy Bereranujy IIIT 1
W3BOjEHE Cy YETHPH OIVIEJHE Mapleie y BHUILY
kBajgpara qumensuje 10x10 m 3a duiopucTuuka u
BEreTalyjCcKka UCTpakuBama. M3mely mormapiierna
W OTrpajie OrJIeJHe MOBPIIUHE Hanas3u ce ,,Buffer
30Ha.

Ha orneanom nosky mocraBibeHa je onpema
3a u3Boheme nporeca MOHUTOPUHTA U TO:

— 15 konekTopa 3a BIAXHY JICTIO3UIH]Y
(,,Throughfall) koja mpomasu Kpo3 KpyHe
crabana (2021. momaro jour 5 KOJIEKTOpa);

— 6 xonekropa (,,Bulk™) 3a y3opkoBame nernos-
UIMje Ha OTBOPEeHOM (1mmoctaBibeHo 2020.);

— 5 konektopa (,,Stemflow”) 3a y30pkoBame
JIETIO3UIIMj€ KOja ce CIMBa HU3 CTalIIo;

— 5 KOJIEKTOpa 3a CHET;

— 3 rpaBUTalMOHA JU3UMETPA 3a CaKyIUbaHE U
aHaJM3y XeM. CacTaBa 3eMJBUIIIHOT PACTBOPA;

— 15 xonexTopa (caKkymybaun) JUCHOT OMNaja;

9.2. CRNI VRH SAMPLE PLOT

Another two Level II sample plots were
established in 2013, one on Crni Vrh and another
one on Mokra Gora. The Level II sample plot on
Crmi Vrh is located in 'Crn Vrh-Kupinovo®
management unit, compartment 17, in a pure stand
of the Balkan beech (Fagus moesiaca). 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 9.8). 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 who are 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 crown condition monitoring is 25x25
m in size. It has 30 trees selected for the 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:

— 15 (‘Throughfall*) collectors of wet deposition
that passes through the crowns of trees
(another five collectors were installed in 2021),

— 6 ("Bulk’) collectors for sampling deposition in
the open field (installed in 2020),

— 5 (Stemflow’) collectors for
deposition that pours down the tree,

— 5 snow collectors,

3 gravity lysimeters for the collection and

analysis of the chemical composition of the

soil solution,

— 15 litterfall collectors,

subplots  were

sampling
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LEGENDA:
~~—————  Granica povrsine stanice Nivoa Il (ograda) v Kolektori za viaznu depoziciju (20) Kolektori za viaznu depoziciju koja se sliva niz stabla
Granica potpolja §1 Automatska meteoroloska stanica M Stabia za foljame analize
PP1 ,2,3 Potpolja {: } Stabla za pracenje stanja kruna i prirasta * Stabla za odredivanje starosti
Granica bufeme zone @ Uzorkovanje zemijista @ Kolektori za Sumski opad
- & & i = G s % s Pozicija snimanja sferiénih
~——————  Granica povrsine za pracenje prizemne vegetacije E] Zemljisni profili i lizimetri @ Kolektori zasneg @ folografia za LAI

Camuka 9.8, JIuruTajHu CUTYallMOHH [U1aH H3BEIEHOT CTakba OrJIeHe napiele Ha L[pHOM BpXy
Figure 9.8. The sample plot field plan?, *Crni Vrh™ Level Il sample plo

ZCI/ITyaHPIOHI/I IUIaH U3BE/ICHOT CTamba je m3paler y ViHCTHTYTY 3a mrymapctBo y beorany y aurutanzom oOmuKy y CKiIay ca CTaleM 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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YV 2021. ronunn, ypaheHa cy mepema Koja

ce 00aBipajy KOHTHHYHPAHO W Ha TOIUIIHEM
HUBOY:

ypahene cy aHammse crama KpommHu 3a 30
crabana Koja cy ogaOpaHa 3a Ty CBpXY;

y3€TH Cy y30pIU NMOTpeOHM 3a (IIOPUCTUYKA U
BEreTalrjCKa HCTPAKUBakha, MPOoJichHH, TeTHH
M jecemd acleKT NpPHU3eMHE W BereTaluje
Cpelmber crpaTta y CacToOjUHHU;

Y30pKOBambE BIIAYKHE JICTIO3HIIN]C u3
,» T hroughfall®, “Stemflow” u ,,Bulk®
KOJIEKTOpa, M 3E€MJBHMIIHOI pacTBOpa H3

TPaBUTAIMOHUX JIM3MMeTapa, paheHo je Ha
MECE4YHOM HHUBOY;

y3€TH Cy Y30pIH JIMCHOT ONajga Ha MECEYHOM
HHBOY;

y3eTH cy y3opmm ca onpehenmx crabama 3a
¢donujapHe aHaIU3E;

Ha MECeuoM HHBOY IOCMAaTpaHe Cy IPOMEHE
IIpUpacTa, IIyTeM MEXaHUYKUX IEHIPO-METapa,
Ha 18 ogabpanux crabana;
KOHTHHYaJHO Cy  BpIICHA
ocMarpama Ha MECEYHOM HHUBOY;
y3eTH cy y3opmm ca onpehenmx crabama 3a
nporieHy omrehema 0f] 030Ha;

32 JETePMHHUCAE METEOPOJIOMIKHX YCIOBa
oOpahern cy Tmomamm ca  ayTOMaTCKe
METEOPOJIOIIKE CTAHHIIE Ha OTJICHOM I0JbY;
IPU CBAaKOM TEPEHCKOM H3JIACKY MPAKEEHU Cy
KOJICKTOPH 32 JINCHU OTIaJI;

ypahena je pexoHctpykuuja ,, Throughfall”
KoJiekTopa H ,,Stemflow* koyiekTopa Koju Cy
CTpaJali yCciiea 3MMCKHX yCIIOBa;

(heHomomka

dopmHpaHa je Mpexa CTaJHUX Ta4aka
(mosummja) ca kojux he ce MpaBUTH
¢dororpaduje MOKPOBHOCTH Bereraiuje

(MHIIEKC JHICHE TIOBPIIINHE);
MIPH CBAKOM TEPEHCKOM M3JIACKY TIPAXKECHH CY
KOJICKTOPH 3a BIIAXHY JICTIO3UIIH] Y,
IPaBUTAI[MOHU  JIM3UMETPU  KOJIGKTOpU  3a
JIMCHU OTHaj ¥ ypaljeHa je KOHTPOoJia OrJICHOT
noJba.

3anucHUK ca JaTyMOM 3a KOHTHHyHpaHa

Mepema HIH y30pKOBame, BOJIWIA je CBaka OJ
€KW JIeTaJbHO MPH CBAKOM OOMIIACKY Maplelne y
(dbopMHU pagHOT TEPEHCKOT THEBHUKA, KOJU CIIYIKH
3a jaboparopujcku u KabuHeTckn pax (ciuke 9.9
1 9.10).

The following continuous and annual

measurements were carried out in 2021:

the crown condition was assessed on 30 trees

selected for this purpose;

samples were taken 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 on the

basis of data obtained from the automatic

weather station installed on the plot;

litterfall collectors were emptied in every field

Visit;

“Throughfall’ and “Stemflow™ collectors

damaged by unfavourable winter conditions

were reconstructed,;

a network of permanent points (positions) was

formed from which photographs of the

vegetation cover (leaf area index) will be

taken;

wet deposition collectors, gravity lysimeters,

and litterfall collectors were emptied in 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 (Figures 9.9 and
9.10).
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Cauxa 9.9-9.10. BI/IOI/I)_II/IKaLII/Ij cka Tauka Hupoa I HI;HI/I iapk — panx Ha Tepeﬁy

Figures 9.9-9.10. Level Il sample plot — Crni Vrh — field work

9.3. OI'JIE/THO I10/bE MOKPA I'OPA

buonaukanmjcka tauka Husoa I y Mokpoj
l'opu nHamasm ce y 20. omemewy ['azmuHCKe
jenunuue ,,Mokpa ['opa — [Namak®, y BemrTauku
MOJMTHYTOj cactojuHu Oeior OGopa (Pinus
silvestris). 3axBara nospiuny oz 0,55 ha (110x50
m) y BUCHHCKOM Tojacy 580-600 m H B.

[To ompehuBamy noKaluje MPHUCTYIHIO Ce
re0IETCKOM CHHMMamy Oynyhe orienHe mapuere.
Cpa crtabna y OKBHpY mapieie Ccy oOesexeHa
CTaTHUM O3HAaKaMa Ha KOpH JpBera oja Opoja 1-
450, a monoxkaj cBakor crabma neduHEICAH je
KOoOpAMHaTama KujoMmeTapcke mpexe. M3pahen je
IUTUTAIHA CUTYallMOHW IUTaH TMapiene (Cimka
9.11) ca BucuHCKOM mpexnctaBoM TtepeHa. [lo
T€0JICTCKOM CHHMAamy Mapleie NPHCTYIWIO Ce
noJu3amy Orpaje Kako OW ce WHCTalupaHa
OoIpemMa 3alTUuTUIa OJ AUBJbAYM U HEYIIOCIICHUX
JHLA.

Orpaga je wuspahena om OarpemMoBUX
cTyOOBa, IJICTEHE MOIMHKOBAHE XHIE M PAaBHE
MOIMHKOBAaHEe JKWIEe YKynHa BucuHe 2,0 m.
[TocraBibeHe Cy /IBe Kanuje jeJHa KOJICKa IIMPHHE
3,0 m u jenHa memavka mupuHe 1,5 m.

VYHyTap oryieHe napiesne u3ABojeHe cy TpH
MOTITapLelie 32 HAMEHCKO Y30PKOBAbE:

— ToTHmapueisa 3a MpoleHYy CTama KpyHa H
HpUpacTa;

— TOTHapIesa 3a 3eMJBHIITA;

— TIOTIapIesa 3a MPU3EeMHY BeraTaiujy.
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9.3. MOKRA GORA SAMPLE PLOT

The Level Il sample plot on Mokra Gora is
located in compartment 20 of “Mokra Gora-
Panjak” management unit in an artificially-
established stand of Scots pine (Pinus silvestris). It
is 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
9.11). 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.

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.



3a mpaheme crTama KpOIIBH Y OKBHUPY
OTJIEHE TapIielic HW3IIBOjeHa je  HaMeHCKa
nofnapuena 2 auMeHsuje 25X25 m. Y okBupy
notmnapiene 2 u3asojena cy 30 crabana Ha KojuMa
ce OIembYje CTame KPOLIhU. Y OKBUPY MOTHapIese
3a mpmzemHy Bererannjy IIII 3 wu3gBojeHe cy
YeTHpH OIVIEHE Tapuene y BHAY Ksajparta
mumensuje  10x10 m  3a  drnopuctmuka
BEereTalyjcka UCTPAKNBAbA.

Ha ornenHom mosby je mocTaBibeHa ompeMa
3a u3Bol)em-e Mpoleca MOHUTOPUHTA U TO:

— 15 «Konektopa 3a BIaXHY JEHO3UIH]jY
(,,Throughfall) xoja mpomazm kpo3 KpyHe
crabama (2021. rommHe pgomaro jom 5
KOJIEKTOPA);

— 15 xonekTopa (cakymybaun) JUCHOT OMaja;

— 5 KOJeKTOpa 3a CHET;

— 5 konektopa (,,Stemflow”) 3a y30pkoBame
JIETIO3UIIHj€ KOja ce CIIMBA HU3 CTabJIo;

— 6 xomekropa (,,Bulk”) 3a y30pkoBame
JIETIO3WIIHje Ha OTBOpeHOM (mocTaBsbero 2020.
TOJIUHE);

— 3 rpaBHTAlMOHa JTU3UMETPa 3a CaKyIJbaHE U
aHAIM3y XEMHUJCKOT cacTaBa 3E€MJBHIIHOT
pacTBopa;

— kyhwura 3a cMeniTaj ”HCTpyMeHaTa,

— Kamepa 3a (DeHOJIONIKA OCMAaTpamba;

— 17 wmexaHWukux [eHApoMeTapa 3a mpaheme
npupacta (nocrasibenu 2018 rogune).

— 16 cranamx Tayaka (MO3WIMja) 3a TMPOILEHY
uHjekca gucHe mosprmHe (2021. ronuHa).

VY 2021. ronunu, ypahena cy mepema Koja
ce 00aBJbajy KOHTHHYHPAaHO M Ha TOAWIIEHEM
HUBOY:

— ypaheHe cy aHanmu3e crama Kpouimu 3a 30
crabaia koja cy omabpaHa 3a Ty CBpXy H
ypaheHo je mpaheme OpOJHOCTH IMOTKOPH-AKA
nyreMm ,, Thayson“ OapujepHe QepoMoOHCKe
KJIOTTKE, KOja ce HaJla3! Y HETIOCPETHOj OIM3MHN
OTJIeJTHE MTOBPIINHE;

— Y3eTH Cy Y30pIH MOTpeOHU 3a (GIOpUCTHIKA U
BEreTaljcka MCTPaKHUBama, NpojichHu, JeTHU
U jecemH aclekT TMpH3EeMHE U Bereraluje
CpeAmser cIipaTa y CacToOjHHH;

—  Y30pKOBame BIIGJKHE JICTIO3UIIH] e u3
,» Throughfall®, Stemflow* 51 “Bulk”
KOJIGKTOpa, M 3€MJBUIIHOT pacTBopa W3

TrpaBUTALMOHUX JHM3WMETapa, paheHo je Ha
MECEYHOM HUBOY;

— y3eTH Cy Y30pIM JIMCHOT Olaja Ha MECEYHOM
HHUBOY;

— Ha MECEYOM HHUBOY IIOCMaTpaHe Cy IPOMEHE
MpUpacTa, MyTeM MEXaHWYKHX ICHIPO-MeTapa,
Ha 17 ogabpaHux crabana;

— KOHTHHYaJlHO Cy  BpIICHA
ocMaTparma Ha MECEYHOM HHUBOY;

(heHOMOMIKA

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 the
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:

— 15 ("Throughfall®) collectors of wet deposition
that passes through the crowns of trees
(another five collectors were installed in 2021);

— 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 (installed in 2020);

— 3 gravity lysimeters for the collection and
analysis of the chemical composition of the
soil solution;

— atool shed;

— a camera system for recording and tracking
phenology;

— 17 mechanical dendrometers for increment
measurements (installed in 2018);

— 16 fixed points (positions) for estimating the
leaf area index (2021).

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 trap installed in the vicinity
of the monitoring plot;

— samples were taken for floristic and vegetation
surveys, 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;

— 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 foliar ozone injury;

— samples were taken from the trees selected for
the foliar assessments;

sampling
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y3eTn cy y3opuu ca onxpehenux crabana 3a
nporieHy omTehema 0J1 030Ha;
y3eTH Ccy y3opuu ca onpeheHux crabana 3a
(homujapHe aHANH3E;
3a JICTCPMHUHHUCAHE METCOPOJIONIKHX —YCIOBa
oOpajern cy TmogauM ca  ayTOMAarcKe
METEOPOJIOIIKE CTAHUIIE HA HA OTJICAHOM II0JbY;
ypahena je pekoHcTpykmnuja ,,Throughfall”
KolekTtopa u ,,Stemflow* KkomekTopa Koju cy
CTpajaliy ycie/ 3MMCKUX YCIIOBa;
(dopmupana je Mpeka CTaTHMX Tadaka
(mo3mmmja) ca kojux he ce TpaBUTH
(ororpaduje mOKpOBHOCTH Bereranuje (MHIEKC
JIMCHE TTOBPIITHHE);
MPU CBAKOM TEPEHCKOM H3JIACKY MPAKECHH CY
KOJIEKTOpH 3a BIQKHY JCTIO3UITH]Y,
TPaBUTALMOHM JIM3UMETPH KOJICKTOPH 3a JINCHU
oTnaj u ypaheHa je KOHTpoJia OTJIeTHOT M0Jba.
3anuMcHUK ca AaTyMOM 3a KOHTHHYHpaHa

Mepema U Y30pKOBambe, BOJIIIA je CBaKa O eKHIla
JIETaJHbHO TPY CBAKOM OOMIIACKY mapiielnie y hopMu
pagHOT TEPEeHCKOI [HEBHHWKA, KOJjU CIYXH 3a
naboparopujcku U kabuHeTcke pan (ciauke 9.12 u

9.1
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3).

— weather conditions were determined on the
basis of data obtained from the automatic
weather station installed on the plot;

— “Throughfall' and “Stemflow™ collectors
damaged by unfavourable winter conditions
were reconstructed;

— a network of permanent points (positions) was
formed from which photographs of the
vegetation cover (leaf area index) will be
taken;

— wet deposition collectors, gravity lysimeters,
and litterfall collectors were emptied in 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 (Figures 9.12 and

9.13).



LEGENDA:

— Granica povrsine stanice Nivoa Il (ograda) W Kolektori za viaznu depoziciju (20) Kolektori za viaznu depoziciju koja se sliva niz stabla
Granica potpolja SL Automatska meteoroloska stanica 3 stabla za foljame analize
PP1,2,3 Potpolia S\ Stabla za pracenje stanja kruna i prirasta ¥ stabla za odredivanje starosti
- Granica buferne zone @ Uzorkovanje zemljista @ Kolektori za Sumski opad
Pozicija snimanja sferiénih
——— Granica povrSine za pracenje prizemne vegetacije @ Zemljidni profili i lizimetri @ Kolektori za sneg @ fotografija za LAI

Camka 9.11. JIUruTaiHu CUTYallMOHH TUIaH H3BEIEHOT CTaka OIJIe/IHE Tapliesie Ha MOKpoj ropu
Figure 9.11. Digital field map® of the sample plot on Mokra gora

3CuryaloHy M1aH U3BEEHOT CTamba je u3palen y IHCTUTYTY 3a yMapcTBO y beorasy y AMrUTatHOM 0GJMKY y CKIIaLy Ca CTabeM Ha TEpeHy.
3A digital field map was created at the Institute of Forestry in Belgrade, according to the situation in the field.

203



) a7l A
Cauxa 9.12-9.13. buonnaukanujcka Tauka Huso-a II Moxkpa ropa — pan Ha TepeHy
Figures 9.12-9.13. Level Il sample plot — Mokra Gora — field work
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10. OHEHA CTAIBA KPOILIIBH
CTABAJIA - UHTEH3UBHHU
MOHUTOPHHI Y 2021. TOAUHHU

10. ASSESSMENT OF TREE CROWN
CONDITION - INTENSIVE
MONITORING IN 2021

OcuM 1ITO TIpETABIHA KOHKPETHY MprMeHy KoH-
BEHIMj€ O OYTOpPOYHOM NPEKOrpaHUYHOM 3arahermy
Ba3TyXa ¥ CHHXPOHM3AIW]y HaIlle JICTHCIAaTHBE ca 3a-
koHnMa EY o 3amtuty mryma of arMocepckor 3ara-
hema, KoHTpona crama 1mymMa of crpane [Ipojexra ICP
Forests — MoruTOpuHra cTama IIyma, Kpo3 HHTEH3UBHY
KoHTpony 1 npaheme Ha Husoy |l — maje korTHHYHD-
AHU YBHJ Y KOHIMIH]Y IIIYMCKHX €KOCHCTEMA Ha OTJI-
emauM mosbuMa y PermyOmmm CpOuju. Pasmmumn
HapaMeTpH IpaTe ce TOKOM YNTaBe TOIMHE, M je 3a
BETETAIM]CKY Ce30HY 3Ha4ajaH YBUI Y CTame Jiedoru-
jarrje (BUTATHOCT KPOIIFHH) Kao j€THOM O OCHOBHHX
KpUTEpHjyMa YCIEIIHOT M W3BOJBMBOT OJP’KHBOT
rasjioBama Irymama y EBpory, a n y Haioj 3eMJbH.

BpennocTtu nedonujaiuje u3paxeHe y mpo-
[EHTHMAa, Kao U JAeTepMHHaIMja omrehema mper-
03HATHX Ha oriemHuM nossbrMa Husoa I, mpeact-
aBJba M o0jallkbaBa, OCUM JUBEP3UTETA OBUX Y3P-
OYHHUKA, TUPEKTHE pejalujcke Be3e usMely mapa-
MeTapa CTama KpOIIbU U MHOTUX APYTuX (IeH.-
POMETPHjCKIX, CACTOJUHCKUX, €KOKIMMATOJIOIIK-
UX M 3eMJBUIIHUX omTehema yciel MOBUIICHHUX
BPEAHOCTH TIONyTaHATa y Ba3lyXy, HEMOBOJHHOT
XEeMHU3Ma JICTIO3HIINje KHUIIEe WM CHEeTra, IPEeKorpa-
HUYHUAX BPEIHOCTU LITETHUX Marepuja y 3eMJb.
pacTBOpy UTL.).

[lpenmer wcnuTHBama NMpPU WHTEH3MBHOM
MOHHMTOPHHTY, TIPH OIICHH CTamba KPOIUIhH, I'yOu-
TaK je JIMCHE Mace Kao W YeTHHA H JICTEKTOBAambe
omrehema crabana, a y3 BUX ce Takohe WHTEH-
3MBHO IIpaTe ¥ U3 MOHUTOPHHIA HA TEPEeHY N00H-
jajy ¥ u3BOJE 3aKJby4llM O cienehuM karerop-
vjama: cratyc crabama mo Kpadrty, oneHa cenke
KPOILIH (CUMETpPHja, a TUME M MOAAIM O HapyIl-
€HOM 3/IpaBJby YMTABE KPOIIIbE); 3aTHM BH/IJbUB-
OCT KpOIIkhH (TYCTHHA CKIIOIA HajBHUILET CIIpaTa);
TUTOJIOHOIICH-E BUJBUBOT JIefla KPOLIHY (OIleHa
ycIex ypojia) UTA. YOIl CBHX IIYMCKHX BpCTa y
2021. ronuHu OWO je U3y3eTHO cIad U MPAKTUIHO
Henoctojehu.

VY nepuony ox anpwia 1o centemopa 2021.
TOJIHE M3BPIICHA CY CHUMamha OTJIeIHUX T10Jba Ha
nokanujama Mokpa ['opa, Komaonwk, u IpHn
BDX.

[Mosba cy cHuMaHa OECHWIOTHOM JieTed-
uriom DJI Phantom 4 Pro u mynTucriekTpaiHum
cenzopom MicaSense Red Edge M.

— 475 ma"nomMerapa — 1iaBa

— 560 manomMerapa — 3eneHa

— 670 mHanoMeTapa — IpBeHa

— 720 HaHOMETapa — UBUYHO-LIPBEHA

— 840 nanomerapa — 6mucKo-uH(paLpBeHa

Apart from implementing the Convention
on Long-Range Transboundary Air Pollution and
synchronizing our legislation with EU laws on the
protection of forests against air pollution, the
assessment of forests by the ICP Forests Project —
Forest Condition Monitoring at Level Il provides
continuous insight into the condition of forest
ecosystems on the sample plots in the Republic of
Serbia. Different parameters are monitored
throughout the year, the most important of which
is the state of defoliation. An insight into the state
of defoliation provides the data related to the
vitality of the canopy as one of the basic criteria
for successful sustainable forest management both
in Europe and our country.

Defoliation percentages and the damage
determined on Level Il sample plots present the
diversity of agents and explain direct relationships
between tree crown parameters and a range of
other parameters. They include dendrometric
parameters, stand parameters, eco-climatology,
soil damage due to increased values of air
pollution, unfavorable rain or snow deposition
chemistry, increased values of harmful substances
in soil solution, etc.).

The research subject of the tree crown
assessment in intensive monitoring is the loss of
leaves or needles and detection of tree damage.
Apart from that, the following categories are
intensively monitored and the data obtained from
field monitoring are wused to draw valid
conclusions related to the social class of trees,
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
all forest species in 2021 was either extremely
poor or missing.

In 2021, Mokra Gora, Kopaonik, and Crni
Vrh sample plots were recorded in the period from
April to September.

The fields were recorded by a DJI Phantom
4 Pro drone and a MicaSense Red Edge M
multispectral sensor.

The multispectral sensor consists of 5
narrow-band sensors of the following medium-
wavelengths:

— 475 nanometers - blue

— 560 nanometers - green

— 670 nanometers - red

— 720 nanometers — red edge

— 840 nanometers - near-infrared
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[Momary cy NpUKYIUBEHH Y BHUAY MOjeANH-
ayHUX S-kaHanHuX (QoTorpaduja koje ¢y pororpa-
MeTpHjcki oOpaljeHe 1O jeIMHCTBEHOT S-KaHau-
HOT OpPTOMO3aKKa.

KoMmbOunanmjom BpemHocTH peduieKToBaHe
CBETJIOCTH Yy Pa3IMYNTHM JIEIOBHMA CIIEKTpa J100-
Wjajy ce BereTalliOHN WHACKCH KOjU MOTY YKa3aTh
Ha TIPOMEHE y (PH3UOJIOIIKO] aKTUBHOCTH OMJbaKa.

Hajmmmpe ymorpebspaBaH BereTanujcKu WH-
nekc je NDVI — Normalized Difference Vegeta-
tion Index, melyTuMm, Taj BereTauujcKu HHACKC je
NOTO/IaH y paHuM (hazama JIMcTama JOK HaKOH IO0-
TIYHOT Pa3BUTKa KpOIIE J0JIa3u 0 3acuhema
BPEIHOCTH MHAEKCA M TyOMTKa OCETJBMBOCTH Ha
¢uHEe TpoMeHe y (U3MOJOMIKMM aKTUBHOCTHMA
ouspaka. 30or Tora je kopumhern uagexkc NDRE —
Normalized Difference Red Edge unzaekc, xoju
MpecTaB/ba KOMOMHANN]Y ONHCKO-mH(]paIpBeHe
Y UBHYHO-I[PBEHE CBETIOCTH. MHIEKC je oceTIhHB
Ha uHE MpOMEHe ¥ TOKOM KacHUX BereTail. ¢asa.

Ha xaprama cy mnpeacraBjbeHa OIJIeAHA
1ojha y BHJUUBMBOM JIGNy CIIEKTpAa M TEMAaTcKe
KapTe ca npuMemeHuM uHaekcom NDRE.

TemaTcke KapTe cy MpHKa3aHe y PacloHy
60ja on mpBene no 3eneHe. CaM BereTar]. HHIEKC
nMa paction ox 0 mo 1, rme O mpencraBiba OMIBKE
WIK JeJoBe Ousbaka KOju cy 0e3 (HU3UOJIOIIKE
aKTHUBHOCTH, JIOK je | BeoMa BHCOKa aKTHBHOCT.
Ha kaprama, TamMmHO mpBeHa 00ja mpencrtaBiba 0,
ok 1 mpencraBiba TaMHO 3eiieHa 0oja. Hujance
nu3Mely 1pBeHe, IPeKo XKyTe, Y 3eJeHy MpeJCcTaB-
Jbajy cpeamy (GU3NOIIONIKY aKTHBHOCT OMJbaka.

JlenoBu KpolImke KOju Cy NpUKa3aHu TaMHO
L[PBEHOM 00jOM yKa3yjy Ha H3y3eTHO CMambeHy
(u3noNIOMKY akTUBHOCT ¥ Moryha omrehema.

10.1. OI'JIEJIHO IIOJbE KOITAOHHUHK

Exuna y cacraBy ap Cyszana Mwutposuh u
np Penara T'armh-Cepmap u3 Wncturyra 3a
mymapctBo je 24. jyna u 14. oxrobpa 2021.
TOAMHE HM3BpILIMJIA KOHTPOJIHM Mperyiex crabana
Ha orneaHoM moJby Husoa Il, Komaonuk (cnuke
10.1 u 10.2). IIperyiex je nmoapa3symMeBao JeTajbHO
cHHUMame U oneHny 30 oOpojuaHux crtabana cmpye
(Picea abies). Tlopen nedonumjanmje, nare cy
OlleHE W 3a TpaHCMapeHTHOcT Jjumha, Kao u
OCTaJIUX TOpe MOOpOjaHUX Iapamerapa KOju CBH
YMHE KOMIUIETHY CJIMKY O BHTQJIHOCTH KPOLIHH
cMpUe Kao eauduKaropa CTaHHWINTA Ha OBOj
Ha/IMOPCKO]j BHCHHM Ha KOMaOHHWKY U TOKOM OBJIe
penaTHBHO KpaTKe Bereranujcke cesoHe. Orene
cy mpukasane tabenapHo (tademe PLT, TRC u
TRD).
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Data were collected in the form of
individual 5-band photographs that were
photogrammetrically processed to a single 5-band
orthomosaic.

By combining the values of the reflected
light in different parts of the spectrum, we
obtained vegetation indices that can indicate
changes in the physiological activity of plants.

Normalized Difference Vegetation Index
(NDVI9) is the most widely used vegetation
index. However, this vegetation index is suitable
in the early stages of leafing. After the crown has
fully developed, the index values are saturated,
and the sensitivity to subtle changes in plant
physiological activities is lost. Therefore we used
the Normalized Difference Red Edge index
(NDRE) that combines near-infrared and red-edge
light. The index is sensitive to subtle changes even
during the late growing phases.

The maps present sample plots in the visible
part of the spectrum and thematic maps with the
applied NDRE index.

Thematic maps use a range of colours from
red to green. The vegetation index itself ranges
from 0 to 1, where O represents plants or parts of
plants without physiological activity, while 1
represents very high activity. On the maps, 0
represents dark red, while 1 represents dark green.
Shades and transitions between red, over yellow,
to green, represent the average physiological
activity of plants.

The parts of the crown that are shown in
dark red indicate extremely reduced physiological
activity and possible damage.

10.1. KOPAONIK SAMPLE PLOT

On 24 June and 14 October 2021, a team
consisting of Dr. Suzana Mitrovi¢ and Dr. Renata
Gagic¢-Serdar from the Institute of Forestry
examined the trees of the Level 1l sample plot on
Kopaonik (Figures 10.1 and 10.2). The
examination included a detailed inspection and
evaluation of 30 numbered Norway spruce trees
(Picea abies). Besides defoliation, assessments
were given for the 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 (PLT, TRC and TRD tables).
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Cuanka 10.1. BUT HUBO II Konmaonuk 2021:

[punas, orpana, nHpO-TabNe N Kyhrma 3a amat

Figure 10.1. LEVEL Il SP Kopaonik 2021:
Access, fence, info-boards and tool shed

'a’,‘?:b?; 2 _v:
T HUBO II Konaonuk 2021:

BETPOJIOMU
Figure 10.3. LEVEL Il SP Kopaonik 2021: windthrow

' Cnnica 0.3. b

Beh aBe Bereraumjcke ce3oHe cyBa cTtabia
o3HaueHa OpojeBmma 88, 114, 116, 119 u 125,
3aMemeHa Cy HOBUM U TO: 82, 84, 101, 102, 122,
kao n 128. Kao nHajBaxuuju mMoryhu y3pouHuIH
KOju JI0BONie O nedonujanuje U MpoMeHe 0oje
aCUMMJIALIMOHUX oOpraHa (mapameTrapa KOju ce
Hajuemhe Tmpare) WCTUYY C€  HEMOBOJbHU
KIUMATCKH  (akTopu,  IITETHH  HWHCEKTH,
¢uTonaroreHe TIbUBE, JUPEKTHH AaHTPOIIOreHU
yrunaju (M3 paHujer mepuojia) M CBEHTYaTHO
MOy TAHTH.

e __ Al L z 2

Cuamnka 10.2. BUT HUBO 11 Konaonuk 2021:

TOTJIET ca TaukKe y cacTojuHu cMmpue, Picea abies
Figure 10.2. LEVEL Il SP Kopaonik 2021:

view from a point in a Norway spruce stand, Picea abies

s

Cumka 10.4. BUT HUBO II Konaoruk 2021

I'pyna ckopo cyBux crabajia cMpUe Kao U3BOpa 3apase

OJ1 culana
Figure 10.4. LEVEL Il SP Kopaonik 2021:

A group of almost dead spruce trees as a source of infection

caused by bark beetles

For two growing seasons, dead trees
marked with numbers 88, 114, 116, 119 and 125
have been replaced with new ones: 82, 84, 101,
102, 122, and 128. The most important causes of
defoliation and discolouration of assimilation parts
(parameters that are most often monitored)
included unfavorable weather factors, harmful
insects, phytopathogenic fungi, direct human
impact (from the earlier period) and possibly
pollution.
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Cauxa 10.5. [TocraBmpame Bpehuma
KOMOMHOBaHOT (hepOMOHa 32 CMpUEBE MOTKOPHHAKE
,,PCIT ECOLURE*

Figure 10.5. Installation of bags of
combined pheromone for spruce bark beetles
"PCIT ECOLURE"

Kao m mperxomHux roawHa, Haj3HAYAjHUjE
HITETOYMHE Y OBOj CACTOJUHH j€Cy MHCEKTH CHIIIU
notkopmsarm (Scolytidae, Coleoptera). C 063up-
OM JIa Cy TO NPEBACXOJHO CEKYHIApHH LITETHH
WHCEKTH, 32 HbUXOBY MacOBHY I0jaBy HEOMXOIHO
je &a ce ucnyHe onmpelheHH yClIoBH, a Ipe CBera ja
“Ma J0BOJFHO (PH3MOJNOMIKKA OCNabJheHnX crabana.
VYrpaBo TaxBa je TpeHyTHa cuTyauuja Ha oBoj bBUT Ha
Komnaonuky, a Ha TOJbY je IPUMETHO U MPHUCYCTBO
XOJIHUKA M YOYIIHUX M M3JIETHHX OTBOPA IOTKOP-
BaKa KOju Ce jaBJbajy Ha MHOTrO crabana, mTo he
HX TOCTETIEHO JOBECTH JI0 Cymiema (ciauka 10.7).

Ou3noNoNIKy c1adoCT MOTY Jia U3a30BY pa3HU
HEraTUBHU (pakTopH (CyIa, jaku BETPOBH, CHAKHU
MPETXOHA KaJIAMHUTETH, ACPOINjaToOpu YeTHHA U
octany (haktopu Koju cy y 2021. urHUM ce CUMYITaHO
nenosain). Y cnenehoj roauau 300r cBera HaBeo-
eHor Moryhe je O4YeKHBaTH KaJaMUTET OBUX HHCE-
KaTta ¢ 0031pPOM Ha YCIIOBE KOjU CY Ha CaCTOjUHY JIe-
JOBaJIM TOKOM TonuHe. Muave, y mepuomy on
NPUOIMKHO TIET TOIMHA TIOTKOPEHALU CY MTOCTAIH
BeJIUKHU npobiieM mryma Ha Konmaonuky (mouuio je
JI0 ecKajanuje OPOjHOCTH OBHX IITETOYMHA, KOja
j€ KpeHyJa W3 CTporo 3amrtuhieHe, Tj. IpBe 30HE
3amTUTe). YNIpaBo KOMOWHAIMja CYIIe W BETPO-
JIOMa HEKOJIHMKO TPWIMYHO BHTAIHUX cTabana
cmpue BUT Hupoa Il (cmuke 10.3 u 10.4) (rme
300r motpeba oryiefa U30CTajy CTaHAapIHE Mepe
ra3/ioBama, Kao U YKIamhamhe N3y3eTHO 3apakeHUX
crabana), yciea JenoBama Ha OJMKY OKOJIHHY,
CIIMYHO Kao €0 MpBE 30HE 3aIUTHTE, TPOOJIEMH ca
OBHMM MHCEKTHUMA TEK CE OYEKY]y U TO Y 3HAYajHOM
obuMy y cnenehoj WIM HEKO] OJ HapeIHHX
CE30Ha.
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Cauxa 10.6. Y3opkoBame n3 (epoMOHCKE KIIOTIKE
Mmapke ,,Theysohn* na Komaonuky, 24. jya 2021.

Figure 10.6. Sampling from the"Theysohn"
pheromone trap on Kopaonik, 24 June 2021

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 weaken-
ed trees. 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 seem to have acted simultane-
ously in 2021). Considering all the factors that
affected the stand during the year, greater calami-
ties caused by these insects can be expected in the
next year. Anyways, in the past five years, bark
beetles have become a serious problem of Kopao-
nik forests (caused by a rapid increase in their
number unfolding from the strictly protected, i.e.
the first-degree protection zone). It was the combi-
nation of drought and windthrows of several fairly
vital Norway spruce trees on Level 1l sample plots
(Figures 10.3 and 10.4) (where due to the
conducted experiments, standard management
measures were missing and highly infected trees
were not removed), like in the first-degree
protection zone, problems with these insects are
expected in the next one or several following
seasons. To prevent further damage, intensified
measures can be applied here, e.g. installing new
pheromone traps (the network of traps has become
denser in the entire park over the years).



Kao npeBeHTHBa OBIE ce MOTY NPUMEHUTH
mojagade mMepe 0opOe, HIIP. MOCTaBbAKHEM HOBUX
(epoMOHCKHX KIONKH (Kao IITO je W HWHa4ye Ha
TEPUTOPHjH YUTABOT MapKa MpeKa KIOMKH TOKOM
rojivHa mocrasa rymha).

Kao mTo je mpakca cBake ce30HE U W3
HaBeZieHUX pasiora — 24. jyna 2021. paheno je
y3opkoBame (cauka 10.6) u3 hepoMoHCKe KITOTKe
tuna ,,Theysohn* ca Bpehmmom komOmHOBaHOT
(depoMOHa 3a CMpYEBE MOTKOpPH-AKe, Koja je
nmocraBjbeHa Beh moderkoM ce3oHe, 0l. jyHa.
2021. (“PCIT ECOLURE®) (cnuka 10.5). Knonka
je mpe TpU CEe30HE Ha OIJIEJHOM I0JbY HAMEHCKHU
UHCTaJMpaHa, Kako OW ce TMpaTtuo mnpodiiem
OpOjHOCTH OBHMX LITETOYMHA, HHXOBO IEJIOBAHE
Ha caMoj Tayku yOJaknio, a TOIyJalija CTaBuIa
noj KoHTpody. Wako renepamno mnosehaH, Ha
OTJIEIHOM TIOJBY Y KIIOMIHM je 3abernexkeH Opoj
JeIUHKN KOjU TIpeAcTaBlba HUXOB ciad Haman
(6buno je y HajjaueM Hamagy cBera oko 250
jenuHkH  0o0e  3aHauajHe BpPCTE  CMPUYEBHX
HOTKOPI-aKa), Ia ce 0Ba KOJIMYMHA MOJKE 3a caja
cMaTpaTH caMO YIo30paBajyhiuM ¢akTtopoMm 3a
OHO IITO OM MOTJIO KacHHje Aa ce moropma. Y Ty
CBpXy, HW3BaJbeHa crabma cy 31. maja 2021.
JI03HaYeHAa W W3BE3CHa ca I0Jba KAaKo He Ou
nocraina MoryhM JoJaTHH TOACTPEK W Mamall 3a
MOTKOpHake. TOM MPHIUKOM, U3Y3€THO j¢ Boh)eHO
padyHa O IIyMCKOM pefy.

Hakon mocraBbama u mpahiema mojase
npBe ce3oHe, y Tekyhoj 2021. roaunu, Bpehuna je
MOHOBO TiocTaBlbeHa 15. jyma 2021. (TokoMm
tepeHckor oounacka BUT Konaonuk). Ypahena je
KOHTpona 15. aBrycta W KacHHUje je KJIOmKa
KOHTpOJIMCaHa CBaKe JBE Heuebe, cBe o 14.
oktobpa 2021. Mako y Heymo3opaBajyhem 0pojy,
NPy Y30pKOBamy HAjOpOjHUje BpCTE Y KIIOMIH
(cmuka 10.6) omme cy Pityogenes chalcographus
L. u Ips typographus L., u To y MakcHMaIHO
CakyIubeHOj KomuuuHu o 250 xomana (jeIuHKH
o0e BpcTe) 1Mo y30pKy (30upHO). OBO UMILTHITUPA
BUXOB cnab Hamax, amu koju (y mopehemy ca
OpojHomthy of mporuie TOAWHE) UMa TEHIIEHIH]Y
noeehama. OBaj mojarak je 6uo MoTBpheH cBakoM
KOHTPOJIOM. 300T TIOCTOjama MPETIIOCTABKE O jOII
YBEK BHCOKO] OpOjHOCTH NPUPOJHUX HENpHUjaTesba
MOTKOpHaka (Mmapa3uTousia M MpeaTopa), and U
uHcekara  crpuHapa  (Trichodes  favarius,
Cleridae) mpuimkoM y30opkoBama y KIONKama,
MOTJIO c€ TIPETIIOCTABUTH Jla j€ PEATTHO MPHCYTHA
opojHocT nomynaiuje ouna eha (MHIMKAaTOpHU 3a
TO Ccy aOyHJaHIMja JIapBU Yy XOJHHUIUMA O]
KOpPOM ITOCMAaTpaHUX cradajia U WU3JIETHU OTBOPH)
(cnuka 10.7).

[Mpaheme he ce nactaButu cnenehe cezone
U pamuTu y KOoHTHHYUTeTy (paHuje m y3 vemrhu
nperiies KIONKH, Kao U ydecTtanuje npaheme oBe

As it is usual every season and for the
above reasons — on 24 June 2021, samples were
collected (Figure 10.6) from a "Theysohn"
pheromone trap with a bag of combined
pheromone for spruce bark beetles, which was set
at the beginning of the season, 1 June 2021
(“PCIT ECOLURE”) (Figure 10.5). The trap was
installed on the sample plot three 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 indicated a weak
attack (with only about 250 specimens of both
species of the spruce bark beetle in the strongest
attack). Therefore, this number can only be
considered a warning of the things that might
happen in the future. For that purpose, the
windthrow trees were marked and removed from
the sample plot on 31 May 2021, in order not to
become an additional incentive for bark beetles. It
was all performed obeying the forest order.

After the trap had been installed and the
occurrence of the pests monitored in the first
season, the bag was set up again on 15 July221
(during a field visit of SP Kopaonik). The first
inspection was done on 15 August and after that,
the trap was inspected every two weeks till 14
October 2021. Although in non-warning numbers,
the most numerous species sampled in the trap
(Figure 10.6) were Pityogenes chalcographus L.
and lps typographus L., with the maximum
number of 250 specimens (individuals of both
species) per sample (collectively). This implies a
weak attack, although compared to the previous
year, it had an increasing trend. This information
was confirmed by each control. 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).

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 plots). 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 determined.

209



1ojaBe Ha OTJICIHOM I0JbY). Y OKBHPY Tauke (BaH Lichens (Usnea barbata (L.) Weber ex F.
30 merasbHO Mperieqanux cradana) KOHCTATOBAHO H. Wigg., Parmeliaceae) were found on a large
j€ TOTIYHO CyIICHe cTabaia y KPyry ca OryJbeH- number of trunks. They reflect a healthy habitat
OM KOPOM H jaKHM HaraJoM MOTKopmaka (ctabma  with fresh air and deep, moist soil (Figure 10.9).
o3HaueHa OpojeBuMa 44, 45, 46, 47, 48 u 59).

Jlurrajesu (Usnea barbata (L.) Weber ex F.
H. Wigg., Parmeliaceae) cy koHcTaTOBaHU Ha BeJ-
WKOM Opojy nebana, a ofpa3 Cy YHCTOT Ba3ayxa u
nyOoxkor, BiakHor cranumira (ciuka 10.9).

. 375 A \ y ERSEAN gl & Y > i ; \
Comka 10.7. XOAHAIM MO/ KOPOM Cauxa 10.8. Hs3Bassena crabna cy pgo3HaueHa U
OCMAaTPaHHX CTa6aJIa, U3JIE€THH OTBOPU M3BE3€Ha ca I0Jba Kako He OM Iocraia JO0JaTHHU
Figure 10.7. Tunnels under the bark of the ~ TOACTPeK W Mamail 3a oTkopkbake (31.05. 2021)
observed trees, exit holes Figure 10.8. Windthrown trees marked and

removed from the plot to prevent further spread of
bark beetles (31.05. 2021)

5

Canka 10.9. Hnméjesn (Usnea barBata (L.) Weber eX . H. Wigg., Parmeliaceae)
Kao MHIAWKATOPHU 3ApaBOT CTAHUIIITA
Figure 10.9. Lichens (Usnea barbata (L.) Weber ex F. H. Wigg., Parmeliaceae) as indicators of healthy habitats
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OrnegHo nose KonaoHuk - NDRE nHpekc

NDRE uHaexc

P 0.710953

. 0.076297

Kapra 10.1. u 10.2. Ornexnno nosbe Komaonnk, NDRE unmexc
Maps 10.1. and 10.2. Kopaonik sample plot, NDRE index
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Tabesa 10.1. 67 2021. (PLT) Tabena ca moganuma o maprien H3IBOjEHO] 3a OLEHY CTama Kpolmby ctabana, Huso 11, Komaonuk
Table 10.1. 67 2021. (PLT) Data on the plot selected for crown condition assessment, Level |1, Kopaonik

Peanu 0p Kon apixase Bpoj napueie JlaTym ouene Teorpagexa Teorpagexca Hazxwopeka Hnenrupuraunja Ocrana 3anakama
Sequence number Country Code Observation plot Date of assessment I AysRHHA B"cm.m/Kon rava - Other observations
Latitude Longitude Altitude Team identification
Cy3ana Murposuh
1 67 2 240621 +43°17'30" +20%48'50" 35 Suzana Mitrovic
Penara I'aruh Cepnap
Renata Gagi¢ serdar
Tadena 10.2. 67 2021. (TRC) ITapamerpu cTama kpoumu, Huso 2, Konmaonuk
Table 10.2. 67 2021. (TRC) Crown condition parameters, Kopaonik
Pennu 6poj Bpoj
crabia napue’e Hatym . Cymeme - Cratyc BumsuBoct . . TpancnapenThocT
- IIpoLIEHE bpoj crabna Bpcra yKIIambhambe CeHKa KpoLIme Jedonmjanuja smrha Ocraia 3anaxama
Sequence | Observatio . crabia . KPOILIHEe o - -
Assessment Tree number | Tree species code |Removals & . Crown shading N Defoliation Foliage Other observations
number of n plot date mortalit Social class Visibility transparenc
trees number y parency
1 2 240621 75 118 01 1 2 2 10 Usnea barbata
2 2 240621 76 118 01 1 2 2 5 10
3 2 240621 78 118 01 1 2 2 15 Usnea barbata
4 2 240621 79 118 01 1 1 1 10 15 Usnea barbata
5 2 240621 80 118 01 1 1 2 10 15 Usnea barbata
6 2 240621 85 118 01 1 2 2 5 15 Usnea barbata
7 2 240621 86 118 01 1 2 2 5 10 Usnea barbata
8 2 240621 87 118 01 1 2 2 5 25 Toocmojnol Suppressed
9 2 240621 84 118 01 1 2 2 5 20
10 2 240621 82 118 01 1 2 2 5 20
11 2 240621 92 118 01 1 3 3 5 20 Owmeliere y npuoankyl Damage in the butt end
12 2 240621 93 118 01 1 3 3 5 15
13 2 240621 94 118 01 1 3 3 20 50 Crommen epxl Broken tip
14 2 240621 95 118 01 1 3 3 5 30
15 2 240621 96 118 01 1 4 4 0 15
16 2 240621 97 118 01 1 3 3 0 15
17 2 240621 98 118 01 1 3 3 0 20
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Pennu 6poj Bpoj
crabna napuese Harym . Cymere - Cratyc BumsbuBoct I Tpancnapenthoct
S - IpoLeHe Bpoj crabna Bpcra YKIIabhabhe CeHka Kpollmbe Hebonujarumja muuha Ocrasa 3anaxama
equence | Observatio . crabia - KpOLLEbE S - :
Assessment Tree number | Tree species code |Removals & . Crown shading N Defoliation Foliage Other observations
number of n plot d li Social class Visibility
trees number ate mortality transparency
18 2 240621 113 118 01 1 2 3 10 20
19 2 240621 101 118 01 1 2 2 10
20 2 240621 115 118 01 1 3 2 5 15
21 2 240621 102 118 01 1 2 2 0 10
22 2 240621 118 118 01 1 3 3 15 20 Usnea barbata
23 2 240621 128 118 01 1 2 2 0 10
24 2 240621 120 118 01 1 2 2 0 10
25 2 240621 121 118 01 1 3 3 5 15 Owmeherse na 1,5m/ Damage at 1.5 m
26 2 240621 124 118 01 1 2 2 5 30 Owmehere y npuoanxyl Damage in the butt end
27 2 240621 122 118 01 1 2 2 5 20
28 2 240621 126 118 01 1 2 2 0 15
29 2 240621 77 118 01 1 1 1 0 20 Usnea barbata
30 2 240621 123 118 01 1 2 2 0 10
Taodena 10.3. 67 2021. (TRD) ITapamerpu omrehema, Huso 2, Komaonuk
Table 10.3. 67 2021. (TRD) Damage parameters, Level 1l, Kopaonik
Pennu 6poj Omrrehenn Osnaxa Jleo
crabna Bpoj mapuene . neo crabna HaK y Bpeme Hacranka Hasus y3poka WuTtensurer
Sequence | Observation | A&TYMmpouene | bpojcradna | g0 igioain | CHMITOM | CHMITTOMA | KpOUIibH omrrehema Y3pox Scientific name omrrehera Ocrana sanaxara
number of | plot number Assessment date | Tree number of affected Symptom | Specification | Location in Age of damage Cause of cause Extent Other observations
of symptom crown
trees part
1 2 240621 75 Usnea barbata
2 2 240621 76
3 2 240621 78 Usnea barbata
4 2 240621 79 Usnea barbata
5 2 240621 80 Usnea barbata
6 2 240621 85 Usnea barbata
7 2 240621 86 Usnea barbata
IToocmojnol
8 2 240621 87 Suppressed
9 240621 84
10 2 240621 82
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Penuu 6poj Omrrehenn o i
crabma BpO_] napueie . A€o crabmna 3Haka oy BpeMe HacCTaHKa Hazus y3poOKka HuTeH3urer
Se Ob t IlaTyM IIponeHe BpOJ crabia IS f t CumnroM CI/IN{H-TON{a KpOIlIH;I/I h Y3p01< S - tf h Ocrana 3ana>1<§H,a
quence servation pecification owrehema cientific name owrehema
Assessment date | Tree number Symptom | Specification | Location in Cause Other observations
number of | plot number of affected of symptom crown Age of damage of cause Extent
trees part
OQuimeherve y
11 2 240621 92 32 17 58 3 500 2 npudankyl Damage
in the butt end
12 2 240621 93
Crommen epxl
13 2 240621 94 Broken tip
14 2 240621 95
15 2 240621 96
16 2 240621 97
17 2 240621 98
18 2 240621 113
19 2 240621 101
20 2 240621 115
21 2 240621 102
22 2 240621 118 Usnea barbata
23 2 240621 128
24 2 240621 120
Quimeherve na 1,5m/
25 2 240621 121 Damage at 1.5m
Quimeherve y
26 2 240621 124 32 17 58 3 500 3 npudanxyl Damage
in the butt end
27 2 240621 122
28 2 240621 126
29 2 240621 77 Usnea barbata
30 2 240621 123
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KonBeHIHja 0 Aa/bHHCKOM IIPEKOrPAaHNYHOM 3araljemy Bazayxa

Mebynapoanu Kooneparusuu nporpam 3a npoueny u npaheme yrunaja 3araljema Ba3ayxa Ha nryme
Ilnan EBponcke YHuje 3a 3al0TUTY IIyMa o aTMocdepcKor 3arahema

Toanmmbu W3BEIITAj 0 3PAaBCTBEHOM CTamy IVIABHUX BpcTa ApBeha Ha ocHoBY dedonjanuje
Convention on Long-Range Transboundary Air Pollution

International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution

Annual report on health status of main tree species on the basis of defoliation

3emsba (peruoH) Yk. [losp. 3emsbe (1000 xa): VYk. oep. llyma (1000 xa) : Hcrpaxena nos. myma (1000 xa):
Penyosnka Cp6uja Total area of country (1000 ha): Total forest area (1000 ha): Forest area surveyed (1000 ha):
Country (region): Serbia 8836 2360 103
Republic of Serbia

Hauuonanauu goxan HeHTap YkynHa noppmnHa yetuHapa (1000 xa):  Ykynna nopuuHa agumhapa (1000 xa):
HucruTyT 32 mymaperso — Beorpaj Total conifer area (1000 ha): Total broadleaved area (1000 ha):

Institution (National Focal Centre): 179 2181
Institute of Forestry, Belgrade

Iepuon ucrpaxusama/Survey period: 24.06.2021.

HcrpaxuBame 2021 - Konaonuk

YeTrunapu
Ofpa3zan Al

Survey 2021-Kopaonik

Conifers
Form Al

Kuaacuduxanuja / Classification

Ipouenar cradana ca nedoamjauujom/ Percentage of trees defoliated

Crabua crapa 10 59 roauna
Trees up to 59 years old

Crabaa crapa 60 roquHa u BuIe

Trees 60 years and older

1 2 3 4 5 6 7(1-6) 8 9 10 | 11 | 12 13 14 15
(8-13) (1-14)
Bperal species: OCT.BpCTE YKynno 118 OCT.BpCTE YKynno Cae ykym.
others total others total grand total
noBpumnHa Bpcre / area of species
Opoj y3opkoBanux crabama/ no. of sample trees 30 30 30
KJ1ace gedosujauuje Nnpou. ryGuTKa YeTHHA
defoliation class percentage of needles loss % | % | % | % | % % % % % | % | % | % % % %
nema gedoa. 0 100
not defoliated 0-10% 93,33 93,33 93,33
ciaaba nedoa. 1 o
slightly defoliated >10-25% 6.66 6.66 6.66
yMmepeHna aedoa. 2
moderately defoliated >25-60 %
0 0 0
jaka nedoJ. 3
severely defoliated >60% <100 %
0 0 0
CyBO 4 o
dead 100% 0 0 0
Yiynuo/ total 100,00 100,00 100,00

KonBeHnmja o 1a;bUHCKOM MPEeKOrpaHMYHOM 3araljemy Ba3ayxa
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Mehynapoauu KoonepaTuBHE nporpam 3a npoueHy u npahemwe yrunaja zaraljema Ba3ayxa Ha myme

Ilnan EBponcke YHuje 3a 3aiuTuTy myma o atmocepckor 3arahema

Toanmmu u3

H3Bemraj o 31paBcTBEHOM CTamby IVIABHUX BpPcTa ApBeha Ha ocHOBY Aedomjanuje
3emsba: Peny6auka Cpouja
Convention on Long-Range Transboundary Air Pollution
International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution
Annual report on health status of main tree species on the basis of defoliation

Country: Republic of Serbia

Cwmpua Picea abies L.

Cmpua

Survey

Form C

Oopasan 1

Hcrpaxusame 2021 - Konaonuk

2021-Kopaonik

Norway spruce

% cradana ca nedoanjamujom / %

trees defoliated

opoj .
OrJIeAHUX Opoj npuveprmx kJaca 0 Hema KkJaca 1 ciada kaaca 2 y.Mepe.:Ha KJaca 3 jaka KJIace 2-4 ymepeHa lcnace 1-4 cxaba no
napueJja cradana nedosujanuje nedoaujanuja Aepoamjanuja nedoaujanuja KJaca 4 cyBo 110 CYyBO cyBo
no. of sample no. of sample class 0 class 1 slightly class 2 class 3 class 4 dead class 2 to 4 class 1to 4
plots trees not defoliated defoliated rgz?;g:;ts(ljy severely defoliated moderately to dead S“%Zgé’ to
2 30 93,33 6,66 0 0 0 0 6.66
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10.2. OIJIEZTHO IIO/bE IPHHU BPX

Exuna y cacraBy ap Cyszana Mutposuh n
ap Penata Tarmh-Cepmap w3 MHucrutyta 3a
IIyMapcTBO M3BPIIMJIA j€ KOHTPOJHH Hperyes
crabana Ha OmowmHMKaIujckoj Taukun Husoa I,
Hpuu Bpx (cmuke 10.10 u 10.11). Onena crama
Kpommu crtabana usBpmena je 28. jyna m 09.
centemOpa 2021. rogure. OteHa je U3BpIIEHA HA
30 crabana OykBe, Koja Cy HAMEHCKH U3/[BOjCHA 32
rogumme  npaheme  cTama  KpOLIbH, Ha
OTHapIENH 2.

OCHOBHHM TMOjaly, OTJEeJHE TMapueie Ha
Lpnom Bpxy nmatu cy y HameHckoj Tabemm PLT,
tabenme TRC u TRD canmpke mapaMmerpe cTarba
KpoIIlbM W mapamerpe  omrehema  Ha
ononnaukanmjckoj tauku HwuBoa Il mHa Ilprom
Bpxy y 2021. roguan. Crabna ca medonujarijom
100%, notmyHo cyBa, o3HaueHa OpojeBuma 68,72
u 91, 3amemeHa cy HoBuM: 63, 70 1 99.

Cauxa 10.10. Tauka Lpru Bpx, Husoa II: cacrojuna
Oykse, Fagus moesiaca (28.6.2021)
Figure 10.10. Crni Vrh, Level 11 SP: beech stand, Fagus
moesiaca (28.6.2021)

HajyneuatsbuBuja omrehema Ha auimhy
OykBe cy mHCekarcka omrehema, a peructpoBaHe
Cy IITETE yIJIaBHOM O]l MUHEpa U rajaiia. MoJbIu
muHepn w3 Qamunmje  Gracillaridae, pen
Lepidoptera, Phyllonorycter messaniella Zell.,
Ounu cy macoBHu Ha OykBu (crmuka 10.12). One
je decto perucTpoBaHO TMPHCYCTBO MHHEpa
(omrrehema mHMCHE Mace O OBUX HMHCEKara
NpUCyTHA Cy Ha TOTOBO CBHM cTadimma), a u3
pema meokpwiana (Diptera) to je 6mma Bpcra
Mikiola fagi Htg. (cimka 10.14), 3atum
TBpAoKpuian, OykeuH cypiam (Rhynchaenus fagi
L.), cmabor 10 cpeamer HMHTEH3WUTETa Hamajaa
(cnmuka 10.13). Taxohe wu3 pema Lepidoptera,
caBujau Ancylis mitterbacheriana Den. Schiff.
(Tortricoidea: Tortricidae) (Latreille, 1803.) , koju
ce jaBJpa MojeAMHAYHO, prMeheH je Ha OyKBU Ha
ornenHoM mnosby HmuBoa Il — Llpau Bpx (cimka
10.15).

10.2. CRNI VRH SAMPLE PLOT

The team consisting of Dr. Suzana Mitrovi¢
and Dr. Renata Gagic¢-Serdar from the Institute of
Forestry performed the inspection of trees of
Level Il SP on Crni Vrh (Figures 10.10 and
10.11). The assessment of the tree crown
condition was performed on 28 June and 9
September 2021. It included 30 beech trees
rmarked for annual monitoring of tree crown
condition on subplot 2.

Basic data related to the sample plot on Crni
Vrh are given in the PLT table.Tables TRC and
TRD contain crown condition and damage
parameters on the Level Il SP on Crni Vrh in
2021. The trees with 100% defoliation or dead
trees marked 68,72 and 91 were replaced with new
ones: 63, 70 and 99.

LA o T R
Cumka 10.11. Kpouise BUIHO ONIOpaBbEHE O
nenonoma u3 2014, nepcrnekTBa ca Tauke
Figure 10.11. Crowns visibly recovered from the 2014

ice-break, view from the plot

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. 10.12). 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. 10.14) and Rhynchaenus
fagi L., low to medium intensity of attack (Fig.
10.13). The order Lepidoptera was represented by
Ancylis mitterbacheriana Den. Ship.
(Tortricoidea: Tortricidae) (Latreille, 1803.). It
occurred individually on beech trees on the Level
I1 SP Crni Vrh (Figure 10.15).
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Baxno je HamoMeHyTH na cy ce crabnia
oykse Ha BUT, koja cy mperprena 3HaTHE IITETE
MPOY3pOKOBaHe JiegonoMuMa kpajem 2014. u 3ax-
BaTWJIM BeJNUKUA Jieo ucrouHe CpOuje, 3HAYAjHO
oropasmia. Ilocnenune cy BHIUBMBE y CyHICHY
NOjeIMHNX cTabaja, WM caMo FUXOBUX TpaHa, Ia
YaK ¥ pa3Boja TPYJIEKHULA U LEHTPAIHE TPYICKU
(cnmuka 10.16). Ha HekuMa cy ce pa3Buiia yHYT-
pamma 000Jbema, IIEHTPATHE TPYJICKU U TOCIIeI-
uie o y3pounuka Fomitopsis sp. P. Karst. (1881)
(crvxa 10.17). HakoH CHHXPOHOT A€I0Bamba, 1071-
a3y JI0 ymaje | ryJbera Kope ca IpaHa, IpHCyTHe
cy OpojHEe TpyJie TpaHe Ha cTabiiuMa U jaBjbajy ce
Ha Kpajy BUJbUBH XOIHUIIM TOTKOpHaka Scolytus
intricatus Rtzb., amu u xpacra (Agrilus viridis L.)
u moTtkopmaka Taphrorynchus bicolor Herbst.
OBo nokasyje Aa ce cTadia umaK IpUMETHO OTIOp-
aBJjbajy HAaKOH 3al00HjeHHMX MOBpelna OX Je0-
moma. Op aOWOTHYKHX YHWHWIIAINA, M0jeIWHAYHO
WMa mTeTa oj KacHOI Mpasa, Mpas3omyluuHa (CiI.
10.19) u mexanuyka omTehema HEMO3HATOT MOP-
eKJia YIJIaBHOM y mpuaaHKy ctabana (ci. 10.18).

Cmuxka 10.12. Phyllonorycter messaniella Zell.
Figure 10.12. Phyllonorycter messaniella Zell.

| " R E
Cauxa 10.14. Tane Mikiola fagi Htg.
Figure 10.14. Galls of Mikiola fagi Htg.
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It is important to note that the beech trees of
this plot that 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 the
development of wood-rotting fungi (Figure 10.16)
or centre rot inside the trunks to dead individual
trees or tree branches. Some trees developed
internal diseases, centre rot and consequences
caused by Fomitopsis sp. P. Karst. (1881) (Fig.
10.17). 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. Nevertheless, in the end, the trees
noticeably recovered from the injuries they
suffered from the ice-break. The damage inflicted
by abiotic factors included late frost, frost skake
(Figure 10.19), and mechanical damage of
unknown origin, mainly in tree butt end (Figure
10.18).

Cnuxka 10.13. Byksun cypnam (Rhynchaenus fagi L.)
cinabor J0 CPCABCT MHTCH3UTCTA Hallala

Figure 10.13. Beech leaf mining weevil (Rhynchaenus

fagi L.) weak to moderate attack

Cauxka 10.15. Casujau Ha Oykeu, Ancylis
mitterbacheriana
Figure 10.15. Beech red roller, Ancylis
mitterbacheriana


https://en.wikipedia.org/wiki/Petter_Adolf_Karsten

Ciuxka 10.16. Kapriodope Tpysie:kHHIIa KOjH ce Cuuka 10.17. Kapnodopa Bpcre Fomitopsis sp. P.

pasBHjajy Ha ozieleHnM cTabiauma Karst. (1881)
Figure 10.16. Carpophores of wood-rotting fungi that Figure 10.17. Carpophores of Fomitopsis sp. P.
grow on injured trees Karst. (1881)

Canka 10.18. Mexannuko omrehemwe y npuaanky, Lipau BpX, Canka 10.19. Iltera ox jakor Mpasa,
Hugoa II, (jys, 2021.) Mpa3omynuHa
Figure 10.18. Mechanical damage in the butt end, Crni Vrh, Figure 10.19. Damage caused by severe
Level 11, (June, 2021) frost, frost shake
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Tabesa 10.4. 67 2021. (PLT) Tabena ca momamma o mapiieiy U3IBOjEHO] 3a OIICHY CTarmba Kpolimbu cradbana, Huso I, Ipau Bpx

Table 10.4. 67 2021. (PLT) Data on the plot selected for crown condition assessment, Level I, Crni Vrh

Peanu 6p Kon np:xase bpoj napuese JlaTym ouene F&:;)l;ppa"q:lcalca Fe;;:;cg;xa g«iit;ll)lc(ﬁz HﬂeHT:l?;':au“Ja Ocrana 3ana:kama
Sequence number Country Code Observation plot Date of assessment L atitude Longitude Altitude Team identification Other observations
Penara 'aruh Cepnap
1 67 4 280621 +44°07'55" +21°58'38" 19 Cysaia Mutposith/
Renata Gagi¢ Serdar
Suzana Mitrovié
Taodena 10.5. 67 2021. (TRC) ITapamerpu crama kpoiimu, Huso 2, Lpau Bpx
Table 10.5. 67 2021. (TRC) Crown condition parameters, Level 11, Crni Vrh
Pemn opoj Bpoj Cymeme — TpaHcapeHTHOCT
cTadaa napueJie Ta Epoi craéaa Boera arma Craryc C a Buasusoct 1 ammia ha OcrTana 3anaKama
Sequence |Observation DTyM npoueHe poj cTad.a pCT: YKIambame cTabaa €HKa KpollH-e — eq:om_lj unj Jn CTaja 3anaKam
ate of survey | Tree number Tree species code | Removals & - Crown shading N Defoliation Foliage Other observations
number of plot . Social class Visibility
mortality transparency
trees number
1 4 120720 57 018 01 1 4 2 0 10
Cromsbena Beha rpana-neznonom/
2 4 120720 58 018 01 1 2 2 10 20 Broken branch - ice storm
3 4 120720 62 018 01 1 2 1 10
4 4 120720 64 018 01 1 4 1 10
5 4 120720 65 018 01 1 4 1 10
6 4 120720 66 018 01 1 4 1 20
7 4 120720 67 018 01 1 4 2 10 20 Crommena peha rpana-nesioniow/
Broken branch - ice storm
8 4 120720 63 018 01 1 4 2 10 10
9 4 120720 69 018 01 1 4 2 5 5 Toncrojuo crabaof
Suppressed tree
10 4 120720 71 018 01 1 4 2 10 10
11 4 120720 70 018 01 1 4 2 5 10
12 4 120720 73 018 01 1 4 1 5 10 Tpysex na erommenoj rpatn/
Decayed broken branch
13 4 120720 74 018 01 1 4 1 0 10 Omrreherse on ynane kope/
Bark disease damage
14 120720 75 018 01 1 4 1 5 10
15 120720 76 018 01 1 1 10 5
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Pennu 6poj Bpoj
Cymeme — TpaHcniapeHTHOCT
crabdJaa napueJe . Cratyc BupsbuBoct . .
- |Jdatym npouene| bBpoj cradaa Bpcra YKIambame CeHKa KpolImbe Hedoaujanuja Jmmha Ocrana 3anaxama
Sequence |[Observation . crabuaa - KpouImbe o - .
Date of survey | Tree number Tree species code | Removals & - Crown shading N Defoliation Foliage Other observations
number of plot li Social class Visibility
trees number mortality transparency
16 4 120720 77 018 01 1 5 1 10 20
17 4 120720 78 018 01 2 3 1 30 10 lpenowren px/
Broken tip
18 4 120720 79 018 01 1 5 1 10 10 Tpenowunene rpare/
Broken branches
19 4 120720 87 018 01 2 2 1 10 10 lIpenommen spx/
Broken tip
20 4 120720 88 018 01 1 4 1 10 10
LeurpainHa tpynex/
21 4 120720 89 018 01 1 3 1 40 40 Centre rot
22 4 120720 90 018 01 1 3 1 10 10
23 4 120720 99 018 01 1 3 1 0 10
24 4 120720 92 018 01 1 3 1 15 15 Cryptococcus fagisuga
25 4 120720 94 018 01 1 4 2 15 10
26 4 120720 95 018 20 Hseamenol Uprooted
27 4 120720 96 018 01 1 4 1 5 10 Cryptococcus fagisuga
28 4 120720 97 018 01 1 4 2 5 10
29 4 120720 98 018 01 1 4 1 5 10
30 4 120720 100 018 01 1 4 2 5 10 Tpyzex na enommenoj rpanu/
Decayed broken branch
Tab6ena 10.6. 672021. (TRD) ITapametpu omreherma, Huso 2, Lipau Bpx
Table 10.6. 672021. (TRD) Damage parameters, Level Il, Crni Vrh
Pennu 6poj Omrrehenn Osnaxa Jleo
crabna Bpoj mapuene — neo crabna C HaK y Bpeme Hacranka Hasus y3poka WuTtensurer o
Sequence | Observation ﬂaTyM npOHSHe .]?poj cra SI 2 | specification SHMHTOM SCW?.T oma LK PO owrtehema S(’:sp oK Scientific name owrehersa ocﬁ aﬂaganamﬁ’a
number of | plot number ssessment date ree number | = e ted ymptom | Specification | Location in Age of damage ause of cause Extent ther observations
of symptom crown
trees part
1 4 280621 57 24 3 2 420 432 3
2 4 280621 58 21 13 57 3 2
3 4 280621 62
4 4 280621 64
5 4 280621 65
6 4 280621 66 10 65 2 200 1
7 4 280621 67 24 10 65 2 200 1
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Penuu 6poj Omrrehenn o i
cTabma Bpoj maprene . nieo craba 3HaKa oy Bpeme Hacranka Hasus y3poka Hurensurer
. Jlatym npoueHe Bpoj crabna o CumMnrom CHMIITOMA KPOLIEbYT V3pok P Ocrana 3amaxama
Sequence | Observation Specification e L owrrehema Scientific name owrreherma .
Assessment date | Tree number Symptom | Specification | Location in Cause Other observations
number of | plot number of affected of symptom crown Age of damage of cause Extent
trees part
8 4 280621 68
9 4 280621 69 10 65 2 200 1
10 4 280621 71 2
11 4 280621 72
12 4 280621 73 11 2 300 390 1
13 4 280621 74 10 65 3 2 200 1
14 4 280621 75 10 65 2 200 1
15 4 280621 76 10 65 2 200 1
16 4 280621 7
17 4 280621 78 31 2
18 4 280621 79 24 10 65 3 2 200 1
19 4 280621 87 31 420 432 1
20 4 280621 88 10 65 3 2 200
21 4 280621 89 32 11
22 4 280621 90 14 10 65 3 2 200 1
23 4 280621 91
24 4 280621 92 10 65 3 2 200 1
25 4 280621 94
26 4 280621 95 UsBasmeno/ Uprooted
27 4 280621 96 10 3 2 200 1
28 4 280621 97 10 65 2 200 1
29 4 280621 98
30 4 280621 100 24 10 65 3 2 200 1
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KoHBeHIHja 0 Aa/bUHCKOM NTPeKOrPaHMYHOM 3araljemy Bazayxa

Mebynapoanu Kooneparusuu nporpam 3a npoueny u npaheme yrunaja 3araljema Ba3ayxa Ha nryme
Ilnan EBponcke YHuje 3a 3a10THTY HIyMa o aTMoc(epckor 3arahema

Toanmmbu W3BEIITAj 0 3PAaBCTBEHOM CTamy IVIABHUX BpcTa ApBeha Ha ocHoBY dedonjanuje
Convention on Long-Range Transboundary Air Pollution

International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution

Annual report on health status of main tree species on the basis of defoliation

3emsba (peruoH) Yk. [losp. 3emsbe (1000 xa): VYk. Hoep. llyma (1000 xa) :
Penyosnka Cp6uja Total area of country (1000 ha): Total forest area (1000 ha):
Country (region): Serbia 8836 2360
Republic of Serbia

Hcrpaxena nos. myma (1000 xa):

103

Forest area surveyed (1000 ha):

Hauuonanauu goxan HeHTap
HucrutyT 32 mymapcerso — Beorpan

YkynHa noppumuHa yetunapa (1000 xa):
Total conifer area (1000 ha):

Yxynaa noppmuna Jumhapa (1000 xa):
Total broadleaved area (1000 ha):

HcrtpaxuBame 2021 - Lipan Bpx

Jlnurthapu
Oopaszan b1

Survey 2021 — Crni Vrh

Institution (National Focal Centre): 179 2181 Broadleaves
Institute of Forestry, Belgrade Form B1
Iepuon ucrpaxusama/Survey period: 28.06.2021.
Kaacudukauuja / Classification Ipouenar cragana ca reposmjauujom/ Percentage of trees defoliated
Crabua crapa 10 59 roguna Crabua crapa 60 roamsa u Buie
Trees up to 59 years old Trees 60 years and older
1 2 3 4 5 6 7(1-6) 8 9 10 | 11 | 12 13 14 15
(8-13) (1-14)
Bpcra/ Species:
OCT.BpCTE YKynno 018 OCT.BpCTE YKynno Cge ykym.
others total others total grand total
noBpuInHa Bpcre / area of species
Opoj y3opkoBanux crabama/ no. of sample trees 30 28
kJace gedosujauuje Nnpou. ryGuTKa YeTHHA
defoliation class percentage of needle loss % % | % | % % % % | % | % | % % % %
Hema fedor. 0 100,
not defoliated 0-10% 80 80,00 80,00
ciaaba nedoa. 1 10 — 25 %
slightly defoliated 0 13,33 13,13 13,33
yMmepeHna aedoa. 2
moderately defoliated >25-60 %
6,66 6,66 6,66
jaka nedoJ. 3
severely defoliated >60% <100 % 0,0 0,0
0,0
CyBO 4 o
dead 100% 0.0 0,0 0,0
Yxynno/ Total 100,00 100,00 100,00
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Konpennuja o na/sMHCKOM NpeKorpaHu4YHoM 3araljemy Baszayxa
Mebynapoanu Kooneparusuu nporpam 3a npoueny u npaheme yrunaja 3araljema Ba3ayxa Ha nryme

Ilnan EBponcke YHuje 3a 3a10THTY HIyMa o aTMoc(epckor 3arahema
Toanummbu U3BEIITAj 0 3/iPABCTBEHOM CTakby IVIAaBHUX BpcTa 1pBeha Ha ocHOBY Jedosnjanuje

3emsba: Peny6auka Cpouja
Convention on Long-Range Transboundary Air Pollution
International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution
Annual report on health status of main tree species on the basis of defoliation

Country: Republic of Serbia

BykBa Fagus moesiaca/ Beech BykBa Fagus moesiaca

Hcrpaxusame 2021 - Ilpau Bpx
BykBa
O6pazan I

Survey 2021 — Crni Vrh
Fagus moesiaca

Form C

% crabana ca nedoamjaunjom / % trees defoliated

opoj .
OrTeTHNX 0poj npuMepHUX 1aca 0 nema raca 1 cnada KJaca 2 y.Mepe.:Ha xcraca 3 jaxa Kjaace 2-4 ymepeHa Kkiaace 1-4 ciaéa no
napueJja cn]:ﬁa.ﬂa I nedoaujanuje nedoaujanuja nec[)oilu]auuja aedoanjanuja KJaca 4 cyBo IHO cyso | cyBo
no. of sample no. (;r:::qp € class 0 class 1 slightly moc dzsrsatzel class 3 class 4 dead r?wgzse?att%ﬁ sli hfl aijse%otl?aie dto
plots not defoliated defoliated defoliatedy severely defoliated defoliated to é/ead g ydead
4 28 80,00 13,33 6,66 0,0 0,0 6,66 20,0
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Orneaxo nosse LipHn Bpx Orneaxo nosse Lipuu Bpx - NDRE nHaekc

NDRE unpexc

P 0.808589

B 0351004

Kapra 10.3. u 10.4. Ornenno nosee Lpau Bpx, NDRE unnexc
Maps 10.3. and 10.4. Crni Vrh sample plot, NDRE index
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10.3. OIJIEJJHO I1O/bE MOKPA I'OPA

Exuna y cacraBy ap Cyszana MwutpoBuh u
np Penara aruh-Cepnap u3 Uuacturyra 3a mrym-
apcTBO M3BPIIMIIA j€ KOHTPOJIHH Tperiies crabana
Yy CMHUCITy KOHCTaToBama omTehema Ha cTabamma.
[Ipernenom je obyxsaheno 30 oOpojuanux crada-
ma Gesror Oopa W TOM MPIIIMKOM BpIIIEHA j€ OIleHa
nedonujanyje, TPaHCHAPEHTHOCT JHITha, Kao |
ocTana 3amaxama Koja o0yxBaTajy cTame KpOIll-
wu. KoHcTaToBaHo je na je KyiaTypa BeoMa BHT-
asnHa, ox 30 ornenHUX M HAMEHCKH [IOCMaTpPaHHUX
Ooposa, nedomnujaryja je ciaba u yrilaBHOM y Ka-
TEropuju ymepene, jep usnocu maxc. 20-30%.

MeTeopoomKo-KIMMaTCKu (GakTop — xyra
Cylla y Tpajamy OJ] BUIIE MECELH OJpa3uiia ce Ha
o0e300jaBambe 4YeTHHA, alk Yy cinabujeM o0umy,
takohe 1o Mmakcumairaux 30% (cnuka 10.21).

10.3. MOKRA GORA SAMPLE PLOT

The team consisting of Dr. Suzana Mitrovi¢
and Dr. Renata Gagic¢-Serdar from the Institute of
Forestry inspected trees to determine the damage
inflicted. 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. sev-
eral-month-long drought caused slight needle dis-
coloration, also up to a max. of 30% (Fig. 10.21).

Onene crama KpommHu crabama Ha BUT
Husoa Il Ha Moxkpoj ['opu u3BpieHe cy 2. jyna u
29. cenremOpa 2021. Onena je uzBpiieHa Ha 30
crabarna Genor Oopa, Koja Cy HaMEHCKH U3/[BOjeHa
3a TojuIIbe npaheme cTama KPOIlbH, Ha MOTHap-
nenu 2 (cnmka 10.20).

OcnoBuu nopait BUT na Mokpoj ['opu
JIaTH cy y HaMeHcKkoj Tabemu PLT.

VY tabenama TRC u TRD naru cy mapamer-
pH CTama KpOLIbHM M napameTrpu omrehiema Ha
BUT Husoa Il Ha Mokpoj 'opu y 2021. rogunu.

On ocranux 3anaxama BaXHO je HAIIOMEH-
YTH J1a je Ha [1eJI0j TAYKU MPUCYTHO MHOTO Kopac-
TUX JMIIajeBa, a JIMIajeBu cy u3Mmely ocramor
NOTBpJa 3ApaBor craHuTa. Kao W mpeTxomHux
TOJIMHA, KpyHE Cy (0] TIOCTaBJhamkha TauKe) CHTHE
U TIOCTaBJbCHE BHCOKO, Haja3e ce W oOyxBaTajy
ropmy NeTuHy cralana, Ha ’bUMa HUCY KOHCTATo-
BaHe OoJieCTH, CeM IMojeJMHaYHuX ciay4ajeBa. [1IT-
€TOYMHE HHCY MAacOBHO IMpPHCYTHE (caMo TOjeau-
HA4HO), jefIMHa omTehema cy MeXaHHUKa.
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Cauxa 10.20. Ornenna napuea Moxkpa ['opa, kyntypa Gestor 6opa, Pinus sylvestris L., Huso-a Il, jyx 2021.
Figure 10.20. Mokra Gora sample plot, Scots pine culture, Pinus sylvestris L., Level 11, July 2021

Tree crown condition assessments on the
Level 1l sample plot on Mokra Gora were
performed on 2 July and 29 September 2021. The
assessments included 30 Scots pine trees marked
for the annual tree crown condition monitoring on
subplot 2 (Figure 10.20).

The basic data related to the plot on Mokra
Gora are given in the PLT table.

TRC and TRD tables present the parameters
of the tree crown condition and damage on the
Level 1l sample plot on Mokra Gora in 2021.

Among other observations, it is important to
note that many tree lichens were found on the
whole plot. Lichens are, among other things, a
bioindicator 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 on them, except in individual cases. Pests
were not present en masse (only individually), and
the only damage to the trees was mechanical.



Mecelln, oJ[pa3miia ce Ha 00e360jaBarbe YeTHHA, Ak y cliabujem ooumy (o Makc. 30%)
Figure 10.21. Meteorological-climatic factor, ie. several-month-long drought,
reflected in the needle discoloration, but to a lesser extent (up to a maximum of 30%)

300r  HEMOBOJHHUX
notpeOHO je gerasbHHje mpaheme
MojaBJbMBakba Cyllekha cTadajga y OBaKBUM
Kynrypama (TIOCE0HO U3paKEHO Y TMEepHOAY
mamehy 20 u 30 rogmna crapoctu). IloceOna
Nnakiba Mopa OMTH yCcMepeHa Ha IojaBy yBeHyha
NyIO0JbaKa, KPUBJbEEHE, HEKPO3y, CYIICHE TpaHa
ca BpXa, cyleme n3dojaka u3 tekyhe resepanuje
W Ha Kpajy Cyllelke LeluX cradana, INTo je
nmocieauma gejctea  Lophodermium  seditiosum
Minter, Staley & Millar, koju u3a3uBa 1pBEHUIIO U
ocumname MIIaIuX OOpOBHX YETHHA, a jaBJjba C€ Ha
BeIMKOM Opojy Bpcta poaa Pinus. Kox Hac je gect
Ha OenoM u 1pHOM OOpy, Kao u Lophodermium
pinastri (Schrad) Chev. xoju komoHH3Mpa camo
(uznononmky ociabene U crape YeTHHE IPHOT U
oeor 6opa.

Y 2021. romunu, nedonujanmja jakor
WHTCH3UTETAa HHUjE€ KOHCTATOBAaHA HHM Ha jEJHOM
cTabiy u3aBOjeHOM 3a mpaheme crama KpyHa. Y
0BOj TOJWHM HHje OWI0 HU MPTBHUX crabama. Of
Mpoy3poKoBavya OWMIJEHUX OOJIECTH jEeAMHO je Ha
HOjelMHAM  TpaHaMa KOHCTaTOBaHa  TIJbUBA
Sphaeropsis sapinea (Fr.: Fr.) Dyko & Sutton. in
Sutton = Diplodia pinea [Fr.] Fuckel, cnopamiuso
(cmuka 10.22).

Ympaso yCIOBa,

Moryher

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 the occurrence of 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 on the Pinus genus. In our country, it is
common on 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

In 2021, severe defoliation was not found in
any tree selected for the tree crown condition
monitoring. There were no dead trees this year
either. Of plant disease agents, only the fungus
Sphaeropsis sapinea (Fr.: Fr.) Dyko & Sutton. in
Sutton = Diplodia pinea [Fr.] Fuckel was found
on some branches. (Fig. 10.22).
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Kao mnpeBeHTMBa M Mepa OopOe IPOTHB
MOTKOpHaKa, Beh HEKOIWKO Ce30Ha YCIENTHO
(YHKUMOHUWIIE ¥ TMOCTaBJbeHA je y ONM3UHU
(ucmipen came ornenHe MOBpIIMHE) (epomMoHCKa
KJIOIIKa THIIa ,, T heysohn* 3a 6opoBe MOTKOPI-AKE,
ca komOouHoBaHuUM (hepomonom ,,JAC ECOLURE*
3a Oopoge MOTKOPH-aKe. MonuTOpUHT
MOTKOPHaKka METOJOM (EPOMOHCKHX KIIOMKU Y
peBupy Moxkpa l'opa, L' Vxwume (omempeme
[Namak 20, oxcek 1), HUje Ouo moryh jep oBe
TOJIMHE KJIOTIKA HYje Ouiia akTUBHA, Tj. Ipaheme je
n3zocrano. Kiomka je ykiomeHa, amd paau
NOMEHYTUX MOryhux Hamajga MOTKOpmaka Ips
sexdentatus, 1. acuminatus u Hylastes sp.
MOTPeOHO je OOHOBHTH MOHHTOPHHI W TIOHOBO
MmocTaBUTH KJIONKY. To Ou omer Tpedano ga Oyme
KOMOWHOBaHUM  (QepoMOHOM  3a  OOpoBe
MOTKOPHHaKe.

Op abnoTHYKuX YMHMIAIA, y aBrycty 2018.
TOJMHE TOKOM MEepHojJa CHAXKHHUX OJyja JTOTOJHO
ce yaap rpoma Ha caMoj TaukH, 1a je JOLUIO JO
crioHTaHOT mokapa. OH je 3aXBaTHO 3Ha4ajaH Jeo
MOBPUIMHE OIJICAHOI' I10Jba H, OCHUM IIPU3CMHC
BereTalyje Koja je cTpajgaia, Haropena cy u
omreheHa cy oOpojuana crabma Oopa. Umak,
HUjeqHO HUje yrpoxeHo y Behoj mepu. Tno u
MpU3eMHa BereTalfja pereHepucain cy ce BeoMa
ycremHo. 3a pa3liuKy O]l CHUMaka M3 OKToOpa
2018, canmiu y centemOpy 2021. mokasyjy aa cy
MOBPIIMHE, KOje Cy Ouje Haropelie, cajaa jeiBa
IIPUMETHE.

Ciuxka 10.22. Sphaeropsis sapinea na rpanama, Mokpa ['op

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 has been successfully
operating for several seasons with a combined
"IAC ECOLURE" pheromone for pine bark
beetles. Bark beetle monitoring with pheromone
traps in the Mokra Gora district, FE Uzice
(compartment Panjak 20, section ¢) was not
possible because the trap was not active in 2021,
i.e. tracking was missing. 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 renew the
monitoring and set the trap 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 burned and 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 in September 2021 show that the
damage to the burned surface areas was now
barely visible.

Figure 10.22. Sphaeropsis sapinea on branches, Mokra Gora, July 2021.
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OrnegHo nosbe Mokpa ropa - NDRE nipekc

NDRE uHpexc

P 0.731363

. 0.192624

ﬁ 0 10 20m
| S—

OrnegHo no/we Mokpa ropa

Kapra 10.5 u 10.6. Ornenso nosse Mokpa I'opa, NDRE unnekc
Maps 10.5 and 10.6. Mokra Gora sample plot, NDRE
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Tabesa 10.7. 67 2021. (PLT) Tabena ca momanmma o mapiieiy U3IBOjeHO] 3a OICHY cTarba Kpommbu cradbana, Huso |1, Mokpa I'opa

Table 10.7. 67 2021. (PLT) Data on the plot selected for crown condition assessment, Level Il, Mokra Gora

Peanu 6p Kon ap:xase Bpoj napuese JlaTym ouene Teorpaceica Teorpaceica Harwopeka WnenTnguicannja Ocrana 3anaxama
Sequence number Country Code Observation plot Date of assessment [HpHHA AyKuHa Bucuna (<on) Tuma Other observations
Latitude Longitude Altitude (code) Team identification
0 InTH 050 AN Cy3ana Murposuh
1 67 5 020721 +43°%45'27 +19929'00 12
Penara I'aruh-Cepnap
Tabena 10.8. 67 2021. (TRC) ITapamerpu crama kpoumu, Huso 2, Mokpa I'opa
Table 10.8. 67 2021. (TRC) Crown condition parameters, Mokra Gora
Pennu 6poj
crabma  |Bbpoj mapuerne Cymerbe Cratyc BusnBoct TpancrapeHTHOCT
S . Jatym nporiene Bpoj crabna Bpcra YKIIamamke CeHKa KpoLImhe Hedommjanuja Ocrana 3anaxama
equence | Observation A - crabna - KPOLLHE o nuurha -
ssessment date|  Tree number Tree species code | Removals & - Crown shading - Defoliation . Other observations
number of | plot number mortalit Sacial class Visibility Foliage transparency
trees y

1 5 020721 82 134 1 2 1 1 5 20 Kopacmu nuwajesu | Bark lichen
2 5 020721 83 134 1 1 1 1 10 30 Kopacmu muuajesu | Bark lichen
3 5 020721 84 134 1 2 2 1 10 20 Kopacmu nuwajesu | Bark lichen
4 5 020721 105 134 1 1 2 1 15 20 Kopacmu nuwajesu | Bark lichen
5 5 020721 106 134 1 1 1 1 10 30 Kopacmu nuwajesu | Bark lichen
6 5 020721 107 134 1 2 1 1 20 20 Kopacmu muwajesu | Bark lichen
7 5 020721 113 134 1 1 1 1 15 40 Kopacmu muuajesu | Bark lichen
8 5 020721 114 134 1 1 3 1 15 30 Kopacmu nuwuajesu | Bark lichen
9 5 020721 140 134 1 2 2 1 15 10 Kopacmu nuwuajesu | Bark lichen
10 5 020721 141 134 1 1 2 1 15 15 Kopacmu muwajesu | Bark lichen
11 5 020721 142 134 1 2 2 1 15 20 Kopacmu muwajesu | Bark lichen
12 5 020721 143 134 1 2 2 1 15 20 Kopacmu muwajesu | Bark lichen
13 5 020721 144 134 1 2 2 1 15 10 Kopacmu muuajesu | Bark lichen
14 5 020721 165 134 1 2 2 1 15 15 Kopacmu muuajesu | Bark lichen
15 5 020721 166 134 1 2 2 1 15 10 Kopacmu muwajesu | Bark lichen
16 5 020721 167 134 1 2 2 1 20 15 Kopacmu muwajesu | Bark lichen
17 5 020721 168 134 1 2 3 1 30 15 Kopacmu muwajesu | Bark lichen
18 5 020721 183 134 1 1 1 1 10 20 Kopacmu muuajesu | Bark lichen
19 5 020721 184 134 1 2 2 1 10 20 Kopacmu muuajesu | Bark lichen
20 5 020721 185 134 1 3 3 2 10 20 Kopacmu muwajesu | Bark lichen
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Pennu 6poj ) Cymmerse
crabma  |Bpoj mapuese . Craryc BupsbuBoct .. | TpaHcnapeHTHOCT
S |Shmaon Lot Sroiente | g e | g | G || Ao | T, e
nurt?gssr of | piotnumber mortality | S0Cial class Visibility Foliage transparency
21 5 020721 193 134 1 1 1 1 10 10 Kopacmu auwajesu | Bark lichen
22 5 020721 194 134 1 1 2 1 15 10 Kopacmu nuwajesu | Bark lichen
23 5 020721 213 134 1 2 2 1 15 10 Kopacmu nuwajesu | Bark lichen
24 5 020721 214 134 1 3 2 1 5 10 Kopacmu auwajesu | Bark lichen
25 5 020721 215 134 1 3 2 1 10 10 Kopacmu auwajesu | Bark lichen
26 5 020721 223 134 1 1 2 1 10 10 Kopacmu nuwajesu | Bark lichen
27 5 020721 224 134 1 3 2 1 10 15 Kopacmu muwajesu | Bark lichen
28 5 020721 320 134 1 2 2 1 10 15 Kopacmu muwajesu | Bark lichen
29 5 020721 359 134 1 1 2 1 10 15 Kopacmu muuajesu | Bark lichen
30 5 020721 407 134 1 1 2 1 10 5 Kopacmu muuajesu | Bark lichen
Taodena 10.9. 67 2021. (TRD) ITapamerpu omrehewa, Huso 2, Mokpa I'opa
Table 10.9. 67 2021. (TRD) Damage parameters, Level Il, Mokra Gora
Pef;%ﬁgoj bpoj rapriene Jlatym nporiese Bpoj crabna OHITC?:;%?;; e Cumrrom cp?;gigfaa Kﬁuon};u Bpeve nactasika V3pok Hasus yspoka| - Murensurer Ocrasa 3anaxama
r?lfr?:tl)ir;?f 82?%’2::)%? Assessment date | Tree number | Specification | Symptom | Specification | Location in ASEJ;:EZ};de C;use nanswzizrfnégﬁse Onéictgﬁiba Other observations
trees of affected part of symptom crown
1 5 020721 82 00 0 00 00 0 Kopacmu muuajesu | Bark lichen
2 5 020721 83 00 0 00 00 0 Kopacmu nuwajesu | Bark lichen
3 5 020721 84 00 0 00 00 0 Kopacmu muuajesu | Bark lichen
4 5 020721 105 00 0 00 00 0 Kopacmu muuajesu | Bark lichen
5 5 020721 106 00 0 00 00 0 Kopacmu nuwajesu | Bark lichen
6 5 020721 107 00 0 00 00 0 Kopacmu muuajesu | Bark lichen
7 5 020721 113 00 0 00 00 0 Kopacmu muuajesu | Bark lichen
8 5 020721 114 00 0 00 00 0 Kopacmu nuwajesu | Bark lichen
9 5 020721 140 00 0 00 00 0 Kopacmu muuajesu | Bark lichen
10 5 020721 141 00 0 00 00 0 Kopacmu muuajesu | Bark lichen
11 5 020721 142 00 0 00 00 0 Kopacmu muwuajesu | Bark lichen
12 5 020721 143 00 0 00 00 0 Kopacmu muuajesu | Bark lichen
13 5 020721 144 00 0 00 00 0 Kopacmu muwajesu | Bark lichen
14 5 020721 165 00 0 00 00 0 Kopacmu nuwajesu | Bark lichen
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Pennu 6poj

. Omrrehenn 1eo O3Haka Heoy
6 b .
Sgaieﬁie 88—; ;é\l/gﬁgﬁe Jlatym npouene bpoj crabma crabna Cumrrom CHUMITTOMA KpOLIHHU Bp?;;:ﬁg::m V3pok Ha;g?ez;%?a I/(I:II::F?:;ZT Ocrana 3anaxama
Assessment date | Tree number | Specification | Symptom | Specification | Location in Cause Other observations
nurtr;;):; of | plot number of affected part of symptom crown Age of damage name of cause Extent
15 5 020721 166 00 0 00 00 0 Kopacmu muuajesu | Bark lichen
16 5 020721 167 00 0 00 00 0 Kopacmu nuwajesu | Bark lichen
17 5 020721 168 00 0 00 00 0 Kopacmu muwuajesu | Bark lichen
18 5 020721 183 00 0 00 00 0 Kopacmu muuajesu | Bark lichen
19 5 020721 184 00 0 00 00 0 Kopacmu nuwajesu | Bark lichen
20 5 020721 185 00 0 00 00 0 Kopacmu muuajesu | Bark lichen
21 5 020721 193 00 0 00 00 0 Kopacmu nmuwajesu | Bark lichen
22 5 020721 194 00 0 00 00 0 Kopacmu nuwajesu | Bark lichen
23 5 020721 213 00 0 00 00 0 Kopacmu nmuwajesu | Bark lichen
24 5 020721 214 00 0 00 00 0 Kopacmu nmuwajesu | Bark lichen
25 5 020721 215 00 0 00 00 0 Kopacmu nuwajesu | Bark lichen
26 5 020721 223 00 0 00 00 0 Kopacmu nuwajesu | Bark lichen
27 5 020721 224 00 0 00 00 0 Kopacmu nmuwajesu | Bark lichen
28 5 020721 320 00 0 00 00 0 Kopacmu nuwajesu | Bark lichen
29 5 020721 359 00 0 00 00 0 Kopacmu nuwajesu | Bark lichen
30 5 020721 407 00 0 00 00 0 Kopacmu muuajesu | Bark lichen
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KoHBeHIHja 0 Aa/bUHCKOM NPeKOrpaHNYHOM 3araljemy Basayxa

Mebynapoanu Kooneparusuu nporpam 3a npoueny u npaheme yrunaja 3araljema Ba3ayxa Ha nryme
Ilnan EBponcke YHuje 3a 3a10THTY HIyMa o aTMoc(epckor 3arahema

Toanummbu U3BENITAj 0 31PABCTBEHOM CTamy IVIABHMX BpcTa ApBeha Ha ocHoBy nedoanjanuje
Convention on Long-Range Transboundary Air Pollution

International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution

Annual report on health status of main tree species on the basis of defoliation

3emsba (peruoH) Yk. [losp. 3emsbe (1000 xa): VYk. Hoep. llyma (1000 xa) : Hcrpaxena nos. myma (1000 xa):
Penyosnka Cp6uja Total area of country (1000 ha): Total forest area (1000 ha): Forest area surveyed (1000 ha):
Country (region): 8836 2360 103

Republic of Serbia

Yxynaa noppmuna Jumhapa (1000 xa):
Total broadleaved area (1000 ha):
2181

Hauuonanauu goxan HeHTap YkynHa noppumuHa yerunapa (1000 xa):
HucruTyT 32 mymaperso — Beorpaj Total conifer area (1000 ha):
Institution (National Focal Centre): 179
Institute of Forestry, Belgrade

Mepuon ucrpaxupama: 02.07.2021./Survey period: 02.07.2021.

HcrtpaxuBame 2021 - Mokpa I'opa
YeTrunapu
Oopa3zan Al

Survey 2021 - Mokra Gora
Conifers
Form Al

Kaacudukanuja / Classification Ipouenar cradana ca nedosmjanujom/ Percentage of trees defoliated
Crabaa crapa 10 59 roquna Crabua crapa 60 roausa u Buie
Trees up to 59 years old Trees 60 years and older
1 2 3 4 5 6 7(1-6) 8 9 10 | 11 | 12 13 14 15
(8-13) (1-14)
Bpcra/ Species:
134 OCT.BpCTE YKynno OCT.BpCTE YKynno Cge ykym.
other sp. total other sp. total grand total
noBpumnHa Bpcre / area of species
6poj y3opkoBanux cradana/ no. of sample trees 30 30 30
knace nedonujanuje Ipoll. ryOuTKa YeTHHa
defoliation class percentage of needle loss % |%| % | % | % % % % | % | % | % | % % % %
newa aegor. 0 0-10% 30 63,33 63,33
not defoliated ' )
cnaba gedor. 1
slightly defoliated >10-25% 66,66 33,33 33,33
ymepena nedor. 2
moderately defoliated >25-60% 0 3,33 3,33
jaxa nedoi. 3
severely defoliated >60% <100 % 33,33 0 0
CyBO 4 0
dead 100% 0.00 0.00 0.00
Yiyno/ Total 100.00 100.00 100
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Konpennuja o 1a/bMHCKOM NpeKorpaHuyHoM 3aralemy Bazayxa
Mebynapoanu Kooneparusuu nporpam 3a npoueny u npaheme yrunaja 3araljema Ba3ayxa Ha nryme

Ilnan EBponcke YHuje 3a 3a10THTY HIyMa o aTMoc(epckor 3arahema
Toanummbu U3BENITAj 0 31PABCTBEHOM CTamy IVIABHMX BpcTa ApBeha Ha ocHoBy nedoanjanuje

3emsba: Peny6auka Cpouja
Convention on Long-Range Transboundary Air Pollution
International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution
Annual report on health status of main tree species on the basis of defoliation

Country: Republic of Serbia

Bean 6op Pinus sylvestris L./ Scots pine Pinus sylvestris L

Form C

HUctpaxuBame 2021-Moxkpa I'opa
Bean 6op Pinus sylvestris L
O6pa3zan L]

Survey 2021 — Mokra Gora
Scots pine Pinus sylvestris L

% crabana ca nedoamjaunjom / % trees defoliated

opoj .
OTJIEAHUX Opoj npuvepmx Kkjaca () Hema Kkaaca 1 craba kaaca 2 y.MW?Ha KJaca 3 jaka Kjaace 2-4 ymepeHa lcnace 1-4 cuaga no
crabana L R nedonujanuja L CyBO
napuesna nedoaujanmje nedoaujanuja nedoaujanuja KJaca 4 cyBo 110 CYBO
no. of sample no. of sample class 0 class 1 slightly class 2 class 3 class 4 dead class2to 4 cla_ss lto4
' trees h ) moderately . slightly to
plots not defoliated defoliated defoliated severely defoliated moderately to dead dead
5 30 63.33 6,66 3.33 0.00 0.00 3.33 100,00
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11. ®JJOPUCTHYKA U
BEI'ETALIMJCKA UCTPAKUBAIBA
¥ 2021. TOAUHHA

11. FLORISTIC AND
VEGETATION SURVEYS
IN 2021

[IpoyuaBame npusemHe Beretanuje y 2021.
Ha Tpu BUT Hupoa |l usBpieHo je y Tpu acmekra:
nponehau, netmu W jecemu. DIOpUCTHYKA U
BEreTalyjCcKa HCTPaKUBamka U3BPIIEHA Cy T10 TIpe-
JIBUNEHO] METOMUIM 3a MPUKYIUbake U 00pamy
mogaraka (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).

11.1. OIJIEJIHO I1O/bE KOITAOHUK

OrneHa MOKPOBHOCTH NPHUCYTHUX BpCTa y
cnpaty apseha, xOyma W mpuzemHe ¢iope Ha
BUT Hugo Il Komaonuk n3Bpiena je 26.05.2021,
06.08.2021. n 21.09.2021. Ha paHUje MOCTaBJHCH-
UM OTJICIHUM MapienaMa y Buay kBazapara (10 X
10 m), unme je ykymHo oOyxBaheno 400 m? moBp-
muHe. [lapuene cy Ha TepeHy BUAHO OOenexeHe.

VYV Amnekcy 6 (O6pazan 672021.PLV)
NpUKa3aHU Cy OCHOBHH MOJAIN O OTJICJHUM IOBP-
muHaMa (HaAMOpCKa BUCHHA, reorpadcka mupH-
Ha W Oy’XMHA, AaTyM OLIEHEe, ITOKPOBHOCT CIIpaTra
npeeha, cnpara xOyma (moacmnpara HUCKOT kOy-
Ha ¥ BUCOKOT XOyma) U clipaTta npu3eMHe ¢uiope,
cpelba BUCHHA cripara >kOyma U mpuzeMHe (io-
pe, MOKPOBHOCT MaxOBHHA, HEIOKPUBEHHU JI€0 3€-
MJBHIITA, TOKPHUBEHOCT JINCHAM OTIaJIOM).

VY Anekcy 6 (O6paszau 672021.VEM) je
NPYKa3aH CIHCaK eBUICHTUPAHUX OMJbaka ca ole-
HOM TIOKPOBHOCTH Y MPOIEHTUMA TI0 CIIPATOBUMA.

VY toky 3ume 2020/2021, Ha nienmom Komna-
OHHKY j€ JOIIJIO 10 BPEMEHCKUX HEToroja Koje cy
n3a3Bajie CHETOJIOME W CHerom3Baie BehHx pasM-
epa. OBakBa eJeMeHTapHa HEroroJia je Mmoro/uia
u ornenany noepmmHay BUT Ha 0BOj TIaHUHM.

VYcenen OpojHMX u3Baja Ha IEIOKYITHO]
OTJIEJTHO] TIOBPLIMHU CMamWiia Ce MOKPOBHOCT Y
crpary apseha, mTo je mompuHeno nosehamy
MOKPOBHOCTH HEKHX BpcTa y crpary XOyma Hu
npuszemHe ¢uiope. OBO ce HApOYUTO OJHOCH Ha
Bpcre u3 poaa Rubus (Rubus hirtus Waldst. & Kit.
u Rubus idaeus L.), mro ykasyje Ha oapeheHe
JerpajaloHe IpoLece.

Ha oBe mporiece uCTOBpeMEHO yKazyje H
nosehame MoKpoBHOCTH BpcTa U3 poaa Epilobium
(Epilobium  angustifolium L. wu Epilobium
montanum L.). Tpeba HarmoMeHyTH Jia OBE BPCTE
NpeAcTaBba)y HMHULAjadHe ¢a3e y CyKLecHju
Bereralmje, IWTO YKaszyje Aa Cy AerpajaluoHu
nporecd OWIM BpJIO jaKOT HMHTE3UTETa, IITO je
HapO4YuTO U3PAKEHO Ha KBaapaty [ u IV.

The survey of ground vegetation in 2021
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).

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 26 May 2021, then on 6
August 2021, and finally on 21 September 2021 on
previously established square sample units (10 x 10
m), which cover an area of 400 m2. These units are
visibly marked in the field.

The Annex 6 (Form 672021.PLV) shows the
most important characteristics of the sample plot
(altitude, latitude and longitude, assessment date,
tree, shrub and herb covers, mean height of the
shrub and herb layers, moss cover, bare soil, and
litterfall cover.

The Annex 6 (Form 672021.VEM) contains
a list of registered plants with the assessment of
their coverage expressed as the percentage for each
layer.

During the winter of 2020/2021, there were
weather disasters on the entire Mt. Kopaonik. They
caused snowstorms and extensive snowbreaks.
Such a natural disaster hit the experimental units of
the sample plot on this mountain.

Numerous breakages on the entire sample
plot decreased the cover in the tree layer. This
decrease contributed to the increase in the cover of
some species in the shrub and herb layers,
particularly the species of the Rubus genus (Rubus
hirtus Waldst. & Kit. And Rubus idaeus L.), which
pointed to some degradation processes.

These processes were further indicated by
an increase in the cover of Epilobium species
(Epilobium angustifolium L. and Epilobium
montanum L.). It should be noted that these
species belong to the primary stages of plant
succession. It means that the degradation
processes were of very strong intensity,
particularly in quadrants I and IV.
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Ciauxka 11.3. Rubus idaeus L. Canka 11.4. Epilobum angustifolium L.
Figure 11.3. Rubus idaeus L. Figure 11.4. Epilobium angustifolium L.

 Cuamka 11.5. Fragari vesca L. Cimixka 11.6. Paris quadrifolia L.
Figure 11.5. Fragaria vesca L. Figure 11.6. Paris quadrifolia L.
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11.2. OI'JIE/THO I10/bE IIPHH BPX

OreHa MOKPOBHOCTH IMPUCYTHUX BpCTa Y
copaty apseha, xOyma W mpuzemHe ¢iope Ha
omonnaukanujckoj tauku Huso Il — Llpam Bpx
usBpmena je 24.05.2021. romune, 22.07.2021.
romuae u 20.09.2021. rognHe Ha ITOCTAaBJbEHUM
OTJICTHUM Tapriesiama y Buay keagpata (10 x 10
m), umme je ykymHo oOyxBalieno 400 m?
noBpiminHe. HaBenene mnaprene cy Ha TepeHy
BUJIHO OOEJexeHE.

Y Amnekcy 6 (O6paszany 672021.PLV)
NpUKa3aHd Cy OCHOBHHM IOJAalld O OIJICAHUM
JIOBpIIMHAMa (HAJMOpCKa BHCHHA, Teorpadcka
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).

Y Amnekcy 6 (Obpazany 672021.VEM) je
NpUKa3aH CIHCAK CEBUICHTHpPAHUX OWJbaka ca
OLICHOM HUXOBE IIOKPOBHOCTH H3paXEHE Yy
HPOLEHTHMA TI0 CIIPaTOBHMA.

C 003upoM Ha HaJMOPCKY BUCHHY Ha KOjOj
ce Hama3W oBa OMOWHIMKAIIMjCKA TayKa, CYIIHA
2021. romuHa HUje 3HaYajHHWjE YTHUIAJA Ha
¢uopucTruke ¥ 1eHonomke mpomene. [locie
neponomMa koju ¢y 2015, romumHe 3HauajHO
omTeTUIN Kpoiuwke apeeha, oHe cy ce mo canma
3HAYajHO PEBUTAIN30BANE, TAaKO Ja je CKION
cripara apseha 3HauajaHo mosehan. McroBpemeHo,
peaykimja ckiomna apseha y MpoTeKIIOM MEPUOTY
yCIOBHJIA jeé W 3HAaTHO NoBehame MOKPOBHOCTH
oykee (Fagus sylvatica L.) y cmpary xOyma u
npuzeMHe Qiope, MMTO Ha CBUM OIJIEAHUM
napienamMa  JONPUHOCH  YTHUCKY  TOTIYHO
OOHOBJbEHE CACTOjUHE, Ca MHTE3MBHUM HOPACTOM
Mo MITATKA.

Crianamem OykBe y cmpary napeeha y
HapeIHOM IEepHOAy MOXE C€  OUYCKHBATH
CTarHupame npupacra OykBe y cnpary xOyma u
npuzemMHe dope.

VY 0BOj TOAWHHM OCMaTpama KO OCTaIUX
NPE/ICTAaBHUKA 3€JhacTHX OWJbaka y MPU3EMHO]
¢iopu HHje OWIIO 3HAYAjHUjUX MpoMeHa. Takohe,
Ha 1enoM o0jekty (BaH OIJICIMHHX IOBPIIMHA)
HHCY KOHCTaTOBaHEe HOBE OMJBHE BPCTE Y OIHOCY
Ha NPETXOJIHE TOJINHE.

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 24 May 2021, then
on 22 July 2021, and finally 20 September 2021
on previously established square sample units (10
x 10 m), which cover an area of 400 m2. These
units are visibly marked in the field.

The Annex 6 (Form 672021.PLV) shows
the most important characteristics of the plots
(altitude, latitude and longitude, assessment date,
tree, shrub and herb covers, mean height of the
shrub and herb layers, moss cover, bare soil, and
litterfall cover.

The Annex 6 (Form 672021.VEM) contains
a list of registered plants with the assessment of
their coverage expressed as the percentage for
each layer.

Given the altitude at which this sample plot
is located, the dry year of 2021 did not
significantly affect floristic and coenological
changes. After the ice-breaks that significantly
damaged tree crowns in 2015, they significantly
revitalised and the tree canopy closure
significantly increased. At the same time, the
reduced tree canopy closure in the past caused a
significant increase in the beech cover (Fagus
sylvatica L.) in the shrub and herb layers, which
made the impression of a completely restored
stand, with intensive growth of young plants on all
sample areas.

When the beech tree canopy in the layer
closes in the coming period, the growth of beech
in the shrub and herb layers can be expected to
stagnate.

In this year of observation, there were no
significant changes in other representatives of
herbaceous plants in the herb layer. Also, no new
plant species were found in the entire facility
(outside the sample areas) compared to previous
years.
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Camka 11.7. m 11.8. Fagus sylvatica L.
Figures 11.7. and 11.8. Fagus sylvatica L.

Cuomuka 11.9. Sambucus nigra L. Ciommxa 11.10. Acer pseudoplatanus L.
Figure 11.9. Sambucus nigra L. Figure 11.10. Acer pseudoplatanus L.

"'“ 4

Canka 11.11. Laium galbdoloH L. 'ACmea 11.12. Oxalis acetosella L.
Figure 11.11. Lamium galeobdolon L. Figure 11.12. Oxalis acetosella L.
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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
omomnankanyjckoj Taukun Huso |1 — Mokpa ['opa
usBpmena je 27.05.2021. romune, 20.07.2021.
roguae u 23.09.2021. roguHe Ha IOCTaBJLEHUM
OTJICTHUM Tapliesiama y Buay ksagpata (10 X 10
m), umme je ykymHo oOyxBalieno 400 m?
noBpiminHe. HaBenene mnaprene cy Ha TepeHy
BUJIHO OOEJexeHE.

Y Amnekcy 6 (O6pazanr  672021.PLV)
NpUKa3aHd Cy OCHOBHH TIOAAlld O OIJIEAHUM
noBpiIMHaMa (HagMOpCKa BHCHHA, Teorpadcka
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 JI€0 3¢MJBUIIITA, KA0 U TIOKPHBEHOCT
3eMJBUIITA JUCHUM OIaJIoM).

Y Amnekcy 6 (Obpazany 672021.VEM) je
NpUKa3aH CIHCAaK EBWACHTHPAHWX OWJbaka TI0
CIpaToBUMa Ca OLIEHOM HHUXOBE MOKPOBHOCTH
U3paKEHE Y MPOICHTHMA.

Y omHOCYy Ha TpPETXOOHY TOJMHY Yy
(bIOPUCTHYKOM cacTaBy M TMOKPOBHOCTH OWibaka
HUje Owio 3HayajHMjuX mpomena. Tpeba
HanoMeHyTH Aa je 2021. rogmHa Omima U3pasuTo
CyIIHA y OJTHOCY Ha MpoceK. JelHa CylIHa ToAnHA
HE MOXE 3HAYajHO YTHIATH Ha (IIOPUCTHUYKH
cacraB. Mel)ytum, Ha OrneTHHM MOBpIIMHAMA j€
KOHCTaTOBaHO ciabuje oOHaBJbame IPHOT Oopa
(Pinus nigra Arnold) u Genor Gopa (Pinus
sylvestris L.), mro ce BUAM MO CMambemhy paHuje
¢dopmupanor ydemha OBHX BpCTa y cCIHpaTy
KOyma W mpusemHe ¢uiope. Ha oBe npomene
yKa3yje M CMamCle OINIITe IOKPOBHOCTH Y
crpary *KOyma.

Koncrarosano je u MOjeIMHAYHO
NpUCYCTBO  oipeheHnx Owspaka y  crpaty
npuseMHe (Iope Ha OIJIeJIHUM MOBpIIMHAMA Ha
kojuma ux Huje panuje (Crataegus monogyna
Jacq., Fragaria vesca L., Sorbus torminalis (L.)
Crantz, utn.). CBe OBO MOXe Ja ykazyje Ha
onpeheHe mponece KcepoTepMHu3alyje, Koja Moxe
na Oynme camo TpuUBpeMeHa. 3aTo ¢ OBE MPOMEHE
MOpajy ¥ Jlajbe NpATHTH, Kako OH ce JIOHEO
NOYy3/1aHUj 1 3aKJbyUaK.

Y 0B0j rogMHM OcMaTpama Ha OIJICTHHM
MOBpIIMHAMA HUCY PErHCTPOBaHE HOBE BpCTE, a
Takohe HM Ha IeIOM O00jexTy (BaH OIJIEIHHX
MOBPILUHA).

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 27 May 2021,
then on 20 July 2021, and finally on 23 September
2021, on previously established square sample
units (10x10 m), which cover an area of 400 m2,
These units are visibly marked in the field.

The Annex 6 (Form 672021.PLV) shows
the most important characteristics of the plots
(altitude, latitude and longitude, assessment date,
tree, shrub and herb covers, mean height of the
shrub and herb layers, moss cover, bare soil, and
litterfall cover.

The Annex 6 (Form 672021.VEM) contains
a list of registered plants with the assessment of
their coverage expressed as the percentage for
each layer.

Compared to the previous year, there were
no significant changes in the floristic composition
and cover of plants. It should be noted that 2021
was much drier than the average. One dry year
cannot  significantly  affect the floristic
composition. However, regeneration of Austrian
pine (Pinus nigra Arnold) and Scots pine (Pinus
sylvestris L.) was found to be weaker on the
sample units, which was reflected in the reduction
in the previously formed share of these species in
the shrub and herb layers. These changes were
also indicated by the reduction of the general
cover in the shrub layer.

The individual presence of certain plants in
the herb layer on the sample units where they were
not present before (Crataegus monogyna Jacq.,
Fragaria vesca L., Sorbus torminalis (L.) Crantz,
etc.) was also noted. It may all point to certain
processes of xerothermisation, which can be only
temporary. Therefore, we must continue
monitoring these changes in order to draw more
reliable conclusions.

No new species were registered on the
sample units or the whole plot in 2021 (outside the
sample units).
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A RN .
Canka 11.13. m 11.14. Pinus sylvestris L. u Pinus nigra Arn.
Figures 11.13. and 11.14. Pinus sylvestris L. u Pinus nigra Arn.

Cnx 11.15. Crataegus mnogyn ch. Canka 11.16. Pyrus pyraster (L.) urgsd.
Figure 11.15. Crataegus monogyna Jacqg. Figure 11.16. Pyrus pyraster (L.) Burgsd.

¢ —] 3,

Cnm« 11.17.§achys officinalis .) Tfevisn Cumka 11.18. Verbascum nigrum L.
Figure 11.17. Stachys officinalis (L.) Trevisan Figure 11.18. Verbascum nigrum L.
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12. ®EHOJIOIIKA OCMATPAIbA Y
2021. TOAUHU

12. PHENOLOGICAL OBSERVATIONS
IN 2021

®deHOJIOTH]ja j€ HAayKa O IT0jaBaMa, Koja Mmpo-
ydaBa TOIWIIKBH Pa3Boj opraHckor ceera (Jovan-
cevi¢, 1952). IMogamy 0 MEPUOIULIUTETY MOjeIu-
HUX I0jaBa Koj OuJbaka Mpyxajy BpeJHa Ca3Hama
0 BUXOBOM CTamy W Moryhem JnenoBamy OKOJ-
WHE, TOCEOHO KJIMMATCKUX Bapujanmja. M3 Ttor
pasnora, (eHoJoImKa HCTpaXHBamba ce HEPETKO
CIIPOBOJIEC paJyl yTBphHBama yTUIlaja KIMMATCKIX
npomeHa Ha ouspHE cBeT (Jochner, Menzel, 2015).

OcHOBHH Wb MOHHUTOPHHTA Ha
OMOWHAMKAIVCKIM TadKamMa HUBOA 2 Ha KOjuMa
ce mocmarpa (peHomorrja mymckor apseha jecre
CHUCTEMAaTCKO TIOCMAaTpame, Kao M CHUMAambe
roaumux (aza paszBoja mrymckor apseha, anu u
MmocMaTpame W CHUMame OWOTHYKHX —W(JIH)
a0MOTHYKNX 4YWHWIANAa W 1mojaBa. OCHOBHHU
3a1aTak (PEHOJIOIKMX OCMaTpama je 00e30eauTu
OCHOBHE U J0AaTHE WH(opMaIlrje O TojaBamMa Ha
crtabmuMma Koja ce Hamaze Ha onpeleHoj Taukw,
Kako OW ce NpUKyHwid (HEHOJIOMIKUA IOJAld U
JOBEJH Yy Be3y ca YTHLAjeM KJIMME Ha IIyMCKe
eKOCHCTEME.

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 MHpPOBama, OTBapame IyNoJbaka |
[BETame, IUIOAOHOIICHE, pacT, CKIAIUIITCHE
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 (axTopa Bpcre W (hakTopa
criosparie cpeanne (Cenci et al., 1996). ITouerak
[BETaka Ka0 M JIMCTAka je y CIPE3r 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 MOHHTOpPHHIa
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 ONTHMAJIHH YCIIOBH 3a Pa3Boj
Owbke. 3a TecT-MHAMBUIYE HUCY Y3UMaHE OMIbKE
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 the monitoring on 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 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 estimate 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 phe-
nophases. Unfortunately, this is not feasible (Blad-
es et al., 2008). The most commonly observed
phenophases are flushing and flowering. Flu-shing
and flowering result from the interaction between
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) mi-
croclimatic 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. 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 2 sample plots.
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denHonomka aHaIM3a je U3BEICHA HA OCHO-
By PEIIPE3eHTATHBHOT Y30pKa U IpeMa yTBpheHOM
IUIaHy TOKOM BETETallMOHOT TEepHOAa, BohemeM
eBUJICHIIMja O YOUECHUM TI0jaBama. 3a OBY CBpXY,
Ha OMOWHIWKAIIMjCKAM TauyKama HHBoa 2 je o1ab-
pano o 15 crabana JOMHHAaHTHE BPCTE W3 CBaKe
OTJICAHE TapIiee.

VY okBHpY (EHOJOMKNX OCMATpama Ha OB-
VUM Tadkama, IpaTe ce U KOHCTaTyjy cienehe moj-
aBe (ca penHuM OpojeBuMa — mudpama):

1. nucrame;
2. mpomeHa Ooje ymmrha Win YeTHHA

(mexonopwuzanmja);

3. omaname nuirha WM YeTHHA;
4. 3HauajHu 3HaIM omTeheHa nunrha M YeTuHa

WITH [IeJIe KPOIIIIhE;

5. ocrana omrehema (JIOMOBU IpaHa u cTabana,

M3BaJbHBambE cTabana);

6. cexyHmapHO NMyIUbeHkhe (IIOHOBHO JNCTAE);
7. 1UBeTame.

On npBor U3Macka Ha TEpEH, CBE OBE T0jaBe
ce mpare Ha ofaOpaHuM cTal0IMMa MO3UIHOHUP-
aHUM Ha CaMOj WCIUTUBAHO] MapLEH, ajld ¥ Ha
OHMM CTabJIMMa Koja ce Haa3e Ha IIeJI0j OIJICIHO]
HapIeiH.

Crenen peructpoBaHux (QpeHodasa paHTH-
pa ce mpemMa HapeJIHUM CKaiu (1 mudpama):
<1%;
1-33%j;
33-66%;
66-99%;
>99%.

JlyropouHuM ocMmarpameM  (EHOJIOMIKUX
1ojara, Kao U 00paJioM pe3yJrara J001jeHUX aHa-
JU30M BPEMEHCKHX CepHja Iojaraka, Moryhe je
youuTH ojpelheHe TpeHIOBE KOjU OJCTYIajy Of
yoOuuajenux (eHonomkux obpasama. Tako ce Ha
OCHOBY 3HaYajHHX MOMeparma rnepuoja (GpeHoom-
KUX T0jaBa (HIIp., JIUCTamke, BETAhE, WIH Ca3peB-
ame IUIOJIOBA) MOT'Y NPENO3HATH €JIEMEHTH KOju
yKa3yjy Ha TI00aHe KJIMMaTcKe MPOMEHE.

OG6paznom nojiaTaka, HPUKYTIJbEHUX
HajCaBPEMEHHUJUM TEXHOJIOIIKUM IPHCTYIIOM Yy
npahewy ¢Qenonoruje (ypehajuma Koju cHuUMajy
unmn Qotorpaduury), noOujajy ce NPEeAUKTHBHU
MOJIEJIN KOjU J1ajy jOII jaCHH]j€ MpOIICHE.

arwdE

12.1. OIJIE/IHO IIO/BE KOITAOHHUK

Ha Ouwowmnmukanmjckoj Tauku ,,KomaoHuk™
(auBO 2), y OKBHpPY NOTHApIeNie Koja je u3BojeHa
3a (eHONOIKa HCTpaxuBama, onabpano je 15
crabajga cMpue Koja Cy mnpeaMmeT (DEeHOJIOIIKHX
OCMarpama CBAaKe TOJIMHE.
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For the purpose of phenological
observations, 15 trees of dominant tree species
were selected on each Level Il sample plot. The
following phenological parameters were detected
and monitored:

1. flushing,

2. autumnal colouring,

3. leaf/needle fall,

4. significant signs of leaf/needle or crown
damage,

5. other damage (broken branches or stems and
uprooted trunks),

6. secondary flushing,

7. flowering.

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.

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.

ok~ wbdE

12.1. KOPAONIK SAMPLE PLOT

Phenological observations on the Level Il
sample plot on Kopaonik were conducted on 15
Norway spruce trees growing on the subplot
established for phenological observations.



VYV 2021, denomnomke mojaBe Ha ogabpaHUM
cTabnrMa cy rmocMaTpaHe y KOHTHHYUTETY, OHaKO
KaKo Cy ce cMermuBalie. Y AHEKCY 7 MPUKA3aHU CY
MOJalHM KOjH Cy MPUKYIUbEHU (PEHOTOMIKUM OCMa-
TpambMa Ha OMOWHAMKAIM]CKO] TadykH ,,Komao-
HUK", TOYEBIIIN O] MPBOT U3JIaCKa Ha TEPEH.

YV 2021. roguHu, TOKOM NPBUX OOMIa3aka
ornmegHor mojka HWBoa 2 Komaonwk, (enodaze
HUCY PEeTHUCTpOBaHe, jep cy cradia Omia MOKpHB-
€Ha CHEXXHUM TOKPUBAYeM, Yy CTalby MHUpPOBamba.
Ycnen Harnor oTorsbaBama, Kao 1 MoYeTKa BereT-
arje, perucTpoBame GpeHodase JIucTama y cTere-
Hy <1% je m3octanmo. Ocmatpamem crabana 12.
Maja, KOHCTaTOBaHa je (eHO(da3a IUCTama y CTe-
neny 1-33% koja ce 3agpxana cBe 10 HApeIHOT
ocmartpama (11. jyHa), BepoBaTHO Kao pe3yniTar
JQYTOTPajHOT XJIQJHOT mepruoja. 300r HArJIor cMe-
BUBamka HapeqHux (eHodaza, ¢peHodazaa mucra-
Ba y creneny 33—66% HHje perucTpoBaHa, 10K je
23. jyna 3a0enekeHa (haza JUCTama y CTEHEHY
66-99%. Hapennum ¢QeHOIOmKHM OcMaTpameM
(6. aBrycra), KOHCTaTOBAHO j€ TOTIYHO JIHCTAmhE
(>99%). Onaname yeTnHa y creneHy <1% KOHCT-
aToBaHo je 28. okToOpa.

Ha cnmukama 12.1-12.7 mpukaszaH je cien
(henodaza xoje cy 3abenexeHe Ha OTICTHOM IOJbY
HuBoa 2 — KonaoHuk.

300r obuma (HoTOAOKyMEHTalIWje, TPUKa3a-
He (eHodaze Ha jemHOM omabpaHoM cTalIy, O
MOYETKa JI0 3aBpIIIEeTKa BereTalyje, 0K je IeJIo-
KyIaH TOK npahema (peHoNIOomKNX T0jaBa Ha CBUM
npeaBul)eHUM cTabNuMa J0CTaBIbEH y CICKTPOH-
CKOM TIpHJjIOry Ha KoMmakt aucky (CD, Auekc 7).

In 2021, phenophases were monitored on
the selected trees continuously as they alternated.
The Annex 7 contains phenological monitoring
data collected on the "Kopaonik™ Level Il sample
plot starting from the first field visit.

The first field visits of the “Kopaonik®
Level 1l sample plot in 2021 didn’t provide any
assessments of phenological phases because the
trees were snow-covered and dormant. Due to the
rapid warming and abrupt onset of vegetation, the
flushing phenophase in the degree of <1% was not
registered. The observation of trees on 12 May
revealed 1-33% flushing, which persisted until the
following observation (11 June), probably
resulting from a long period of coldness. Due to
the rapid alternation of the following phenophases,
the flushing phenophase in the degree of 33-66%
was not registered. On 23 July, it amounted to 66-
99%. The following phenological observation (6
August) showed complete flushing (> 99%).
Needle loss in the degree of <1% was registered
on 28 October.

The following photographs (Fig. 12.1-12.7)
show the monitoring of phenological phases on
the Level 1l 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).
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Crabio 6p. 78 — Maj
Kopaonik, phenology

Tree No. 78 —Ma; v

Crabio 6p. 78 — ABrycr
Kopaonik, phenology
Tree No. 78 — August

KOHaOHK, (enomnoruja
Crabo Op. 78 — Jyn
Kopaonik, phenology

Komnaonuk, dpeHonoruja
Crabno op. 78 — Cenrembap
Kopaonik, phenology
Tree No. 78 — September

Konaonuk, ¢penonormja
Crabio 6p. 78 — Jyn
Kopaonik, phenology

Tree No. 78 — July

-

Crabio 6p. 78 — OkTobap
Kopaonik, phenology
Tree No. 78 — October

Cauke 12.1-12.7. Ogabpano ctabno (0p. 78) 3a eHOIONIKA OCMAaTpaba Ha OTJIeIHOM 10Jby KomaoHuk
Figures 12.1-12.7. Tree No. 78 selected for phenological observations on "Kopaonik™ sample plot

[TocraBibameM CcONApHOT KOJEKTOpa W
KaMmepe Ha OHOWHIMKAIMjCKO] Tadykd HHBOA 2
,Konmaonuk™“ Owuino je omoryheno mnpaheme
(deHoNoOmKUX TojaBa HA  jeIHOM  CTaliy
HajCaBPEMEHHUJUM TEXHOJIOUIKHM IOCTYIKOM. Y
okToOpy, 2015. romuue, Ha crtabmy Op. 86,
MOCTaBJbCHA j€ KaMmepa Koja je HENpPeKUIHO
cHMMasia W OelieXWiia CBE I0jaBe HA TrpaHama
crabanma koje cy oxapeheHe 3a QeHomomKO
ocMatpame. Mehytum, y Toky 2021. roause,
ycien  BpPEeMEHCKMX — Hemoroja, Kamepa je
omrehena um cHuMuu 3a 2021. roauHy HUCY
JIOCTYITHH.
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A solar collector and a camera set up on the
"Kopaonik™ Level Il sample plot allow us to track
phenological events of Norway spruce trees using
the latest technology. In October 2015, a camera
that allows 24-hour tracking and recording of all
the events in the branches of the tree selected for
phenological observation was installed on tree 86.
However, due to bad weather in 2021, the camera
was damaged and recordings for 2021 are not
available.



12.2. OIJIEJTHO IIOJbE IPHHU BPX

Ha Oumomngukanujckoj tauku ,,l{pan Bpx“
(amBO 2), y OKBHpY MOTHApIeNe Koja je 3JBojeHa
3a (heHONOIIKa HCTpaXHBama, oxabpano je 15
crabama OykBe Kkoja cy Omma mpeaMer
(heHOIOIKHUX OcMaTparma CBaKe TOJIHE.

VY 2021, ¢enonomke mojaBe Ha 0ga0paHUM
cTabiarMa Cy IocMaTpaHe y KOHTHHYHUTETY, OHaKO
KaKo Cy ce cMemuBalie. Y AHEKCY 7 MPUKA3aHU CY
MOJIaIU KOjU Cy JoOUjeHU (EHOIOIIKUM OCMaTpa-
wruMa Ha BUT #uBoa 2 — , IlpHu Bpx*, moyeBmu
O]l IPBOT M3JIacKa Ha TEPeH.

Tokom mpBux paHomponehHuX ocMmarpama
Ha OTJIEAHOM MoJby HHMBOA 2 — llpHW BpxX HUje
yodeHa ¢denodaza JTUCTamka crabana.
Ocmarpamem crabana 15. ampuia yodeHO je
HacTyname (eHodasze mouerka nucrama (<1%).
VYcnen Harnor cMemuBama HapedHux (eHodasa,
Oenexeme JucTama y oncery 1-33% je usocraio,
oK je (enodaza sucrama y omcery 33-66%
perucTpoBaHa ocmarpameMm crabanra 27. Mmaja.
®denoaza nucrama y omcery 66-99% takohe
HUje peructpoBaHa. [lornyHo nucrame (>99%) Ha
ocMmarpannM crabmuma mnpumeheno je 21. jyHa,
KOje je TOTBpHeHO W WPHIMKOM OCMaTpama
crabana 22. jyna, kao u 27. aBrycta. OcMarpamem
crabama 24. centemOpa  YCTaHOBJBEHO je
HacTynmame (QeHodasze modyeTKa Omajaama Juiiha
(<1%), koja ce HacTaBWwIa H NPWIHKOM
ocMaTpama ctabana 22. okroopa.

Ha caukama 12.8-12.13 mnpukaszano je
npahemwe ¢peHodasza Ha OTJIEAHOM M10JbY HUBOA 2 —

IlpHu BpX.

12.2. CRNI VRH SAMPLE PLOT

Phenological observations on the Level 11
sample plot on Crni Vrh included 15 European
beech trees selected within the subplot for
phenological observation.

In 2021, phenophases were monitored on
the selected trees continuously as they alternated.
The Annex 7 contains phenological monitoring
data obtained on "Crni Vrh™ Level Il sample plot,
starting from the first field visit.

During the first early spring observations on
the Level Il sample plot Crni Vrh, the flushing
phenophase was not observed. The observation of
trees on 15 April showed the beginning of the
flushing phenophase (<1%). Due to the rapid
alternation of the following phenophases, the
flushing in the range of 1-33% was not recorded.
The flushing in the range of 33-66% was
registered by observing trees on 27 May. The
flushing phenophase in the range of 66-99% was
not registered. Complete flushing (> 99%) of the
observed trees was registered on 21 June and then
confirmed by the observation of trees on 22 July
and 27 Awugust. Observations of trees on 24
September revealed the beginning of the leaf fall
onset phenophase (<1%), which continued in the
observation of trees on 22 October.

The following photographs (Fig. 12.8-
12.13) show the monitoring of phenological
phases on the Level Il sample plot on Crni Vrh.

IIPHU BPX — BUT, HUBO 2 — 2021. roguna
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LpHuu BpX, deHomnoruja
Crabuo 6p. 79 — Anpun
Crni Vrh, phenology
Tree No. 79 — April

R RN

LpHuu BpX, deHomnoruja

Crabuo 6p. 79 — ABryct
Crni Vrh, phenology
Tree No. 79 — August

30or oOuMHOCTH (OTO JAOKyMEHTAIH]e,
npukazane cy ¢enodasze omabpanor crabna, 01
MOYeTKa 10 3aBpLIETKa BereTaluje, JOK je IeJo-
KymaH TOk npaliera (EeHOJIOMIKHUX 10jaBa Ha CBUM
npeaBul)eHNM cTabiuMa MPUIIOKEH y eJEKTPOH-
ckoM 00Ky (CD, Anekc 7). ITocTaBbameM KaM-
epe Ha OMOMHAMKAIIM]CKOj Tauku HuBoa 2 ,lIpHU
Bpx“ (cinuka 12.14) omoryheno je npaheme deHo-
JIOUIKMX TI0jaBa Ha jeJHOM onxabpaHoM cTaliy
OyKBe — HajcaBPEMEHHjUM TEXHOJIOIIKAM MOCTYTI-
koM. CHUMJbEHH Matepujan je oopahen y Uucru-
TyTy 3a mymapctBo, beorpan. Ha ¢ororpadpujama
12.15-12.18 npukazaHu cy CHUMIHU ca AaTyMOM U
BPEMEHOM CHHMAama, JOK CE Yy EIeKTPOHCKOM
npwiory (CD, AHekc 7) Hama3u L0 CHHMAaK
¢denonoruje ca BUT HuBoa 2 — ,,L{pan Bpx“.
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Lpuu BpX, dheHomoruja
Crabio 6p. 79 — Maj
Crni Vrh, phenology

Tree No. 79 — May

Lpuu BpX, heHomornja
Crabio 6p. 79 — Okrobap
Crni Vrh, phenology
Tree No. 79 — October

LpHuu BpX, deHonoruja
Crabmo 6p. 79 — Jyn
Crni Vrh, phenology

Tree No. 79 — ‘]lil

LpHuu BpX, deHonoruja
Crabmo 6p. 79 — HoBembap
Crni Vrh, Phenology
Tree No. 79 — November
Canke 12.8-12.13. Onabpano ctadn0 6p. 79 3a deHonomka ocMaTpama Ha OrJieHOM 1oJby LipHu Bpx
Figures 12.8-12.13. Tree No. 79 selected for phenological observations on “Crni Vrh™ sample plot

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 Crni Vrh (Figure 12.14) allowed us to
track phenological events of the selected beech
tree using the latest technology. The recorded
material was processed at the Institute of Forestry
in Belgrade. The photographs in Figures 12.15-
12.18 show the recorded sequences with the dates
and the time of recording, while the CD (Annex 7)
contains the recording of the whole phenology on
the Level 1l SP on Crni Vrh.




Caunka 12.14. BUT 4: 1{puu Bpx — kamepa 3a npaheme (HeHONIoTHje MOCTaB/beHa Ha CTadIy
Figure 12.14. SP4: Crni Vrh — A camera installed on a tree to track phenology

O071F 21T 07/30/2021 19:25:32

C.Ilmca 12.15. Cuumaxk kamepe 30.7.2021. y 19%° C.Jmlca 12.16. Cuumak kamepe 27.8.2021. y 1115
Figure 12.15. The image taken on 30 July at 19% Figure 12.16. The image taken on 27 August at 11'°

) O40F 04T 09/21/2021 17:04:24 030F 03T 10/04/2021 06:41:08

C.Ilmca 12.17. Cuumax kamepe 21.9.2021. y 17% C.]Imca 12.18. Cuumaxk kamepe 4.10.2021. y 64
Figure 12.17 The image taken on 21 Sept. at 17% Figure 12.18. The image taken on 4 Oct. at 64
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12.3. OIJIE/THO I10JbE MOKPA I'OPA

Ha BUT ,,Moxkpa ['opa“ (HuBO 2), y OKBUPY
noTnapiesne 3a MpoleHy CTamba KpyHa U MpHpacTa,
omabpano je 15 crabama 6emor 6opa.

denomomka ocmarpama Ha oga0paHUM
cTabnuMa cIpoBoje ce KOHTHHYHPAaHO OJ HpPBOT
n3macka Ha TepeH. Y AHeEKcy 7 TpHUKa3aHd Cy
momanmd  Koju ¢y noOujeHun  (heHOJIOUMIKUM
ocmarpamuma Ha BUT HuBoa 2 — ,,Moxkpa 'opa®.

Tokom obmnazaka u ocMaTpama crabana y
paHomponehHuM MecerrMa, Ha OTJIEHO] MapIesH
Ha Mokpoj ['opu HHje Ouo 3abernexeH MoveTak
BereranroHe ce3oHe. OEHOJOMKNM OCMaTpameM
crabama 9. ampwia, KOHCTaToBaHa je QeHodasa
moueTka nponudepupama yetnHa (<1%). Hamum
ocMaTpamiMa, 14. Maja peructpoBaHa je mMojaBa
OBOTOAMLIKBUX YeTHHA y omncery 1-33%, 4. jyna —
mojaBa 4yetwHa y omcery 33-66%, a 13. jyma —
nojaBa 4YeTMHa y omcery 66-99%. ®denodaza
MOTIYHOT oJNucTaBama (>99%) Ha ocMmarpaHum
crabnrMa yCTaHOBJbEHA j€ MPHIIMKOM HHXOBOT
obmmacka 20. aBrycra W KOHCTAaTOBaHa je U
MPWIMKOM HapeJHOT (EHOJIOMKOT OcMaTpama
(16. cemtemOpa). VYcnmem Harjmor cMemHBamba
(enodaza — mojasa npBor onanama yetnHa (<1%)
HUje Ouiia perucTpoBaHa, JOK je Omnajame YeTHHA
y oncery 1-33% 3aGenexeno 12. okrobpa.

Ha cmukama 12.19-12.25 jacHo ce youaBajy
(denodaze koje cy 3a0enekeHe Yy TOKY BEreTaluo-
Hor nepuozaa 2021. (maj—oxTo0ap) Ha cTabiy Op.
144 na Moxkpoj 'opu. CHUMIbEHH MaTepujal je
obpahen y UncTuTyTY 32 rymapcTBo y beorpany.

12.3. MOKRA GORA SAMPLE PLOT

Phenological observations on the Level 1l
sample plot on Mokra Gora included 15 Scots pine
trees selected within the subplot established for
crown condition monitoring and increment
measurements.

Phenophases were monitored on the selected
trees continuously from the first field visit. The
Annex 7 contains phenological data obtained on the
"Mokra Gora™ Level Il sample plot.

During the visits and observations of trees in
the early spring months, the onset of the growing
season was not recorded on the sample plot on
Mokra Gora. Phenological observation of trees on 9
April revealed the phenophase of the beginning of
needle proliferation (<1%). Further observations
registered the occurrence of the current-year
needles in the range of 1-33% on 14 May, 33-66%
on 4 June, and 66-99% on 13 July. The phenophase
of complete flushing (> 99%) on the observed trees
was recorded during the visit on 20 August and
then confirmed during the following phenological
observation (16 September). Due to the abrupt
change of phenophases, the onset of needle loss
(<1%) was not registered The needle loss in the
range of 1-33% was recorded on 12 October.

The photographs (Figures 12.19-12.25)
show the phenophases observed during the growing
season of 2021 (May — October) on tree No. 144 on
Mokra Gora. The recorded material was processed
at the Institute of Forestry in Belgrade.

MOKPA T'OPA — BUT, HUBO 2 — 2021. roguna

MOKRA GORA
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Mokpa I"opa, deHos0rHja
Crabmo 6p. 144 — Maj
Mokra Gora, phenology

Tree No. 144 — Ma

Crabuo 0p. 144 — ABryct
Mokra Gora, phenology
Tree No. 144 — August

Mokpa I"opa, deHos0rHja
Crabuo 6p. 144 — Jyn
Mokra Gora, phenology
~ Tree No. 144 — June

Mokpa I'opa, ¢
Crabio 6p. 144 — Centembap
Mokra Gora, phenology
Tree No. 144 — September

Mokpa I"opa, dheHos0TH]A
Crabmo 6p. 144 — Jyn
Mokra Gora, phenology
Tree No. 144 — Jul

Sty

Mokpa I'opa, ¢heHosornja
Crabmo 6p. 144 — OxT0b6ap
Mokra Gora, phenology
Tree No. 144 — October

€HOJIOTH]a

Canke 12.19-12.25. Onabpano ctabn0 6p. 144 3a henosonika ocmarpama Ha OoryieiHOj apuenu ,,Moxpa ['opa“
Figures 12.19-12.25. Tree No. 144 selected for phenological observations on SP "Mokra Gora®

[TocTaBiparkbeM Kamepe Ha OTJIEJHOM I0JbY
HuBoa 2 ,Mokpa lopa“ — nmo cama je Ouno
oMoryhieHO HENpeKHIHO CEKBEHIIMOHO CHUMAIHC
(dhenosomkux mojaa. MelytuMm, ycien KBapa Ha
KaMmepH, cHUMIM 3a 2021. ronuHy HUCY JOCTYITHH.

30or 00UMHOCTH (OTOIOKYMEHTAIH]je VY
M3BEIITAjy Cy MpHKa3aHe (DEHOJIOIIKE M0jaBe Ha
jenHoM onmaOpaHoM cTabioy, OJ TOYeTKa JI0
3aBpUIeTKa Iepuoja  Beretamuje, JOK  je
LEJOKyaH TOK mnpahema (eHodasa Ha CBUM
npenBuljeHUM crabimMa JaT y eIeKTPOHCKOM
o0muky (CD, Anekc 7). Ha Hapemguum ciukama
(12.26-12.31), mpukasano je mpaheme ¢enodasza
Ha oryielHoM 11oJby Mokpa ["opa.

The camera installed on the Level 2 sample
plot on Mokra Gora enables continuous sequential
recording of phenological phenomena. However,
due to a camera malfunction, recordings for 2021
are not available.

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). The following photographs
(Figures 12.26-12.31) show the monitoring of
phenophases on the Mokra Gora sample plot.
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Lt/ hade = Al - s Y i . ¥ -
Cinka 12.26. Tpaheme penomnoruje (ampu) Cuamka 12.27. Tlpaheme denonoruje (Maj)
Figure 12.26. Phenology monitoring (April) Figure 12.27. Phenology monitoring (May)

: S
Cnuka 12.28. HpaeH,e (beHnorHje (in) Canka 12.29. HpaeH,e ¢benonoruje (jyn)
Figure 12.28. Phenology monitoring (June) Figure 12.29. Phenology monitoring (July)

PN

Cimnka 12.30. [Ipahemwe peHonoruje (aBrycr) Cimka 12.31. [Ipahewe denonoruje (0kTodap)
Figure 12.30. Phenology monitoring (August) Figure 12.31. Phenology monitoring (October)
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Ha ocHoBy (heHONOMKHX TT01aTaka KOju Cy
npukysbeHn y 2021. ronuHu (ca HUBOA 2), MOXKE
Ce 3ama3uTd Ja je BapHjadMIIHOCT MOYeTKa
¢denodaze nucTama aHaNM3MpaHUX cTabana Ha
TpUMa OTJISITHUM TIaplesiaMa oO0yXBaTuia Iepruos
oxn 9. ampmna mo 12. maja, ¢deHodaza modeTka
omagama numha (4eTwHa) Bapupana je on 24.
centemOpa 110 28. okToOpa. Perodaza mucTama je
oTIodesna HajpaHuje Ha cTadnmma Oemor Oopa Ha
OTJIC/IHOj Ha OIJIEHOM MOJbY HUBOa 2 Mokpa
I'opa, a denodasza omagama numrha WM YeTUHA
HajpaHHje je oTmodena Ha crabnuMa OyKBe Ha
ornmengHoM moJby LlpHum Bpx, OOk cy o0e
aHanusupaHe (peHodase ormouese HajKacHUje Ha
cTabiIrMa cMpue — Ha OrJieHOM 11oJby KomaoHuk.
VYkynHa (eHomomka pasnuka (07 HajpaHHjUX J0O
HajKkacHUjuX crabama) m3Hocwiaa je 33 nmaHa 3a
¢enodazy moueTka nmcrama, a 34 gaHa 3a
¢denodazy moderka omamama numha/deruHa. Y
aHanu3u (PEHOJIOIIKOT o0paciia, YCTaHOBJBEHO je
Jla CBE OCMaTpaHe WHAMBHIYE IOKa3yjy
peTaTHBHY CTaOMIHOCT TOKOM TOIMHA OCMaTpamba
VKOJIMKO Cc€ T[OcMaTpa BpeMe OTMOYHbamba
¢denodaza. [lomepame nmoverka peHodasza uzmehy
TOAMHA je BEpPOBaTHO NOCIEIUIA KINMATCKHX
Bapmjanja. Hawmme, mnpema muTepaTypH, Kao
pesyiTaT ocUWIanMja TeMIepaTtype Basdyxa,
noyeTrak JucTama y npoiehe wu omamame
muimha/deTiHa y jeCeH MOTY Bapupatd W 1O
Hekoynko cenmuiia (Bertin, 2008). Tako je jeaHo
uctpaxuBambe (Chmielewski, Rotzer, 2001)
yKa3ajo Ha I0jaBy Ja 3arpeBame Ba3lyXa Y paHo
nposiehe (¢pebpyap—ampun) 3a 1°C  wum3asuBa
NoMepame NMoYeTKa BereTallioHe Ce30He 3a cellaM
JlaHa, CTOTa ce paHMje HacTymame mpoieha y
auTepaTypu OelexH 3a paznuuuTe aenose EBpore
(Menzel et al., 2006).

CeMm HaBeneHOr, MOTYy C€ YOYHUTH
OJICTyIIaba y BPEMEHY JICTama, Kao U OIajamba
suiha/deTiHa IPOyYaBaHUX BPCTA Uy OJTHOCY Ha
muteparypue  nogatke  (Ocokolji¢,  Nini¢-
Todorovi¢, 2003; Jovanovi¢, 2008). ITopehemem
JaTymMa HacTylama OnakaHux QeHodasa Koj
BpCTa KOje Cy 3aCTYIUbEHE U OCMaTpaHe Ha TpuMa
OTJICIHUM TIapleliaMa MOKe C€ 3aKJbyYHTH Ja
nposiehne deHodasze Ha Mokpoj ['opu Hactynajy
1IeCT JaHa paHuje Hero Ha LlpHom Bpxy u 33 naHa
panuje Hero Ha KomaoHuKy, JOK jeceme
¢enodaze nHa Komaonuky Hactynajy 16 nana
kacHHje Hero Ha Mokpoj ['opu u 34 nana kacHuje
Hero Ha LlpHom Bpxy. [pyrum peuuma, jenuHke
cMpue Koja pacte Ha Behum HagMOpcKUM
BucuHama (,,Konmaonuk*) mpumane cy KacHHjUM
(deHoNomKNM TpylaMa y TIONJIeAy HACTylama
noyetrka QeHodasza JHCTama W ONajama Juirha
WY YEeTUHA.

Based on all Level 2 phenological data coll-
ected in 2021, it can be noted that the onset of
flushing of sampled trees on the three sample plots
ranged from 9 April to 12 May, while the onset of
leaf/needle fall ranged from 24 September to 28
October. The observed Scots pine trees on the
Mokra Gora sample plot had the earliest onset of
the flushing phenophase, while the observed beech
trees on the Crni Vrh sample plot had the earliest
onset of the leaf/ needle loss phenophase. The obs-
erved Norway spruce trees on the "Kopaonik™ sa-
mple plot were the last to flush and lose needles.
The total phenological difference between the ear-
liest and the last flushing was 33 days, while it
was 34 days for the phenophase of the onset of le-
af/needle fall. Regarding the timing of the pheno-
phase onset, the analysis of the phenological patt-
erns reveals that all observed trees show relative
stability in the years of observation. The shift in
the onset of phenophases is most likely a consequ-
ence of climatic variations. Namely, according to
the literature, the beginning of flushing in spring
and leaf/ needle fall in autumn can vary for several
weeks in response to air temperature oscillations
(Bertin, 2008). The study (Chmielewski and
Rétzer, 2001) indicates that warming of the air in
early spring (February — April) by 1°C causes the
beginning of the growing season to shift by seven
days so that earlier onset of spring was recorded in
different parts of Europe (Menzel et al., 2006).

In addition, deviations in the timing of flu-
shing and leaf/needle fall of the studied species fr-
om the literature data can be observed (Ocokolji¢,
Nini¢-Todorovi¢, 2003; Jovanovié, 2008). Compa-
ring the dates of the onset of phenophases in spec-
ies represented and observed on three sample plo-
ts, it can be noticed that spring phenophases on
Mokra Gora occurred six days earlier than on Crni
Vrh, and 33 days earlier than on Kopaonik. Autu-
mn phenophases on Kopaonik occurred 16 days
later than Mokra Gora and 34 days later than Crni
Vrh. In other words, individual Norway spruce
trees that grow at higher altitudes (Kopaonik)
belong to late phenology groups in terms of the
onset of the phenophases of flushing and leaf/
needle loss. Therefore, it can be concluded that the
growing period of 2021 was seven days shorter on
Crni Vrh than Kopaonik and 24 days than Mokra
Gora, which was probably due to the impact of
local environment