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1. YBOJ

1. INTRODUCTION

[Iporpam ICP 3a myme (Mehynapoauu
KOOIEpallioHH porpaM 3a mpaheme cTama myma
EBpone) y PenyOomumum Cpbumju ce oaBuja
koHTHHYHpaHo ox 2003. rogune. [Ipaheme crama
mryma HuBo-a | oBor mporpama y 2019. rogunu
OJIHOCH C€ IIPBEHCTBEHO Ha OCMATPamE U MPOLICHY
nedonujarje kpyHa napBeha mHa oapehermm
napiienama — OnonHauKanyjckum Taukama (BUT),
Ha TepuTopuju Penyonuke Cpbuje, mopen ocTamnx
ocMmarpama npema Manyany [CP 3a myme. Crucrem
npahema cTama IIyMa je MHTETpUCcaH y ApPKaBHO
HIYMapcKO OKpYyXemhe, Tako Ja y Mporpamy
y4ecTByje HEKOIWKO WHCTHTYIHja Ca CBOJHM
capaJHMIMMa IIOA KOOpHIHALMjOM YIIpaBe 3a
myme u HanupoHamHor ¢okan renrtpa (H®DIL)
CpOuje 3a npahemwe crama myma y MacTHTYTY 32
mrymapcrBo. Ilpumep oBakBe cCTpyKType je
CLRTAP! nporpam (Konsenuuja o mpekorpanu-
YHOM TMPEHOCY Ba3IylmIHUX 3arahema) Koju je
YCTaHOBJbEH Ipe 34 TOIMHE ca IAJBEM J1a CE CMAH
Ba3mymHo 3araheme EBpome. [Iporpam ICP 3a
mryme? ce oasuja y oksupy UNECE? ucroBpemeno
Ha 6.000 OmomHamKanmjckux Tadaka Huso-a | u
500 npuera Huso-a I, rae ce mpatu BUTANHOCT U
3IpaBCTBEHO cTame Iryma EBpome. Cake roaune
H®II Cpbuje obpalyyje momaTke MpUKyIJbEHE Ha
TEpeHy TOKOM BETETALMOHOT MEpUoa, CaulmbaBa
W3BEIITa) H JOcTaBjba ra MUHHCTapCTBY
MOJHOTIPUBPE/IE, IIyMapcTBA W BOJIOMPHUBpENE —
VYmpasu 3a myme. M3pemtaj o cramy mIymMa Ha
OnomHaukanmjckuM  Taukama  CpOuje  Ha
EHIJIECKOM je3WKy ce JI0CTaBJba, Takohe CBake
rogune, [JIaBHOM KOOPIM-HAIMOHOM IIEHTPY”
nporpama ICP 3a myme Kkoju ce Haja3ud y
Eberswalde, Hemauxka.

2. AKTUBHOCTHU MOHUTOPHHT A 3A
HUBO 1

ICP  Forests Programme (International
Cooperative Programme on Forest Condition
Monitoring) has been continuously performed in
the Republic of Serbia since 2003. The Level |
forest condition monitoring of this programme is
focused on the observation and assessment of
defoliation of tree crowns on selected sample plots
(SP) established in the Republic of Serbia, along
with other observations according to the ICP
Forests Manual. The system of forest condition
monitoring is integrated into the state forestry
system, with a number of 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
34 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
6,000 plots through monitoring vitality and health
condition of European forests. Every year the NFC
of Serbia processes data collected in the field
during the growing season, compiles a report and
submits it to the Ministry of Agriculture, Forestry,
and Water Management — Forest Directorate. An
annual report on forest condition on the sample
plots in Serbia is also submitted in English to the
Programme Coordinating Center* of ICP Forests
(PCC) in Eberswalde, Germany.

2. MONITORING ACTIVITIES -
LEVEL |

Mpexa Hwupo-a | je ycraHoB/beHA 3a
npaheme 37paBCTBEHOT CTama IIyMa W HUXOBE
INPOCTOPHE M BPEMEHCKE IPOMEHE Ha IIMPOKO]
OCHOBH W Yy TOKY HEOIXOJHOT BPEMEHCKOT
nepuoja.

CucteM  OBOI' HHBOZ  MOHHUTOpPWHIa
aJIeKBaTHO TIOKPHBA HajBaKHU]je Iryme y EBporu.

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

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

This level of monitoring adequately covers the
most important forests in Europe.

3 UNECE- United Nations Economic Commission for Europe
4 PCC of ICP Forests — Programme Coordinating Centre of ICP
Forests, Eberswalde, Germany. Thunen Institute of Forest Ecosystems


http://icp-forests.net/

Mpesxa Huro-a I campsxu npubmmkao 6.000
maprena  MOHUTOpWUHTA  (OMOMHIUKAITH]CKUX
Tayaka), CHCTEMATCKH pacmopeheHux y Mpexu
16x16 km mmpom EBpone. ¥ nojeaunum 3emMibama
MoCcTOju rymha HaIMOHAIHA MpeXa y IHBY
NOTIYHHUje TPOLEHE CTamka Ha HALMOHATHOM U
peruoHaiHOM HUBOY. Y okBUpy HuBo-a | mpare ce
cienehn mapaMeTpu: CTame KpyHa, XeMHU3aM
3eMJBHILTA U HCXpaHa NIyMcKor apBeha.

3. METOJAE U KPUTEPNJYMHU

[Ipema KoOpAMHATHO] MpEXH OMOWHIN-
KIMjCKUX Tavaka oxapehyje ce y mpoctopy BUT
napiiesia Koja je O3HaueHa y CPEUHH METaTHOM
IIUIKOM japke 00je. Y3opmu apseha 3a mporery
CTaba KpyHa CHCTEMAaTCKH ce Oupajy Kao
kiactep on 4 mecta (ciuka 3.1).

CranHa oryesHa TOBpIIMHA Ha3BaHa je
OonomHauKanujcka Tauka. CacToju ce oJ eHTpa,
KOju je oapeleH Ha OCHOBY KOOpAWHATa M Ha
TepeHy je obenexeH MeTaHOM munkoM. Ha 25
MeTapa OJl LIEHTPa, a y MPaBIly YETUPHU TIIaBHE
CTpaHe cBeTa ojpeljeHe cy orjeqHe MOBPIIMHE,
Ha KOjUMa je U3JBOjeHo mo 6 crtabama koja cy
obenexxeHa OpojeBuma 1-6.

VY cMmepy 4eTHpH ITIaBHE CTpaHe CBETa Ha
yIAJbEHOCTH MO 25 m Of UEHTPaTHOI MecTa —
HIMIIKE, 01a0upa ce Mo IIecT Hajommkux crtabana
(ykymHO 24), Koja ce AeuHUITY Kao y30pIH 3a
npolieHy. Y3opuu apeeha moxmpasymeBajy cBe
BpcTe ApBeha, TOJ YCIIOBOM Ja UM je BUCHHA
npseta npeko 60 cm. Kinace nokpoBHOCTH, IpeMa
cuctemy Kpadra (1oMHHaHTHA, KOJOMUHAHTHA,
CyOlOMHMHAHTHa, TIOTHINTEHA W ymupyha),
onpehyjy crabma koja ce y3mmajy y o03up 3a
NpoLeHy, amu 0e3 3Ha4ajHUX MEXaHHYKHX
omrehema (cnuka 3.2). M3abpana ctabia TpajHO
ce o3HauaBajy OpojeBuma 3a Oynayhe craiHe
nponere. Ctabna Koja cy ykJIomeHa 300r Mepa
ra3oBamba WIM U3 HEKUX JPYTUX pasiora,
3aMemyjy Ce HOBHUM CEJIEKTOBaHWUM cTaliuMa.
VKOJIHMKO Ce CacTOjHHAa YKJIOHH YHCTOM CEYOM,
OCTaBJba Ce LIEHTPAIHA TauKa JI0 O/IN3akba HOBE
cacTOjuHE.

The Level | network contains approximately
6,000 monitoring or sample plots systemically
arranged in the 16x16 km grid net across Europe.
Some countries have a denser national network that
provides a more elaborate assessment of the
condition at the national and regional levels. The
main parameters to be assessed at this level are
crown condition, chemical properties of soil, and
nutrition of forest trees.

3. METHODS AND CRITERIA

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

A sample plot is a permanent
observationplot. Its center, determined by its
coordinates, ismarked with a metal rod in the
field. Foursubplots oriented along the cardinal
points at adistance of 25 m from the central place
areestablished. Each subplot had six trees singled
outand marked 1-6.

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, suppre-
ssed and dying) are used as a criterion for
selecting trees, excluding trees with significant
mechanical injury (Figure 3.2). The selected trees
are permanently marked with numbers for the
future obligatory assessments. The trees which
are removed due to management measures or for
some other reasons are replaced with new ones.
If a stand is clear-felled, the central point remains
until the establishment of a new stand.
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Cauxka 3.1. IIpuxa3
OMOMHIUKAIIH]CKE TauKe — KilacTepa
ca 4 mecra ca 6 ctabana u IpuUMepoOM
H3MeInTama y3opaka npseha
Figure 3.1. A sample plot — 4-point
cluster with 6 trees anand an example
of replacing tree specimens

Cmare Kpyna

Y OKBHpY HAaIMOHAJHOT W TPaHCHALMO-
HajgHOT ucTpaxuBama (Huso 1) crame kpyHa ce
npema Manyany ICP 3a myme uzpaxana Kiacama
nedonujanyje, TOK ce MpoleHa MpoMeHe 0oje H
KoMOWHOBaHa mpoleHa omTehema He pagm oOf
2012.roqune.

Hedomujanmja ce MpoLEHkYje y
uHTepBaHMa o7 5% u Tpymnuiie ce y 5 Kiaca
HejeaHakor oncera (tadena 3.1).

Cauka 3.1. Kitace moKpoBHOCTH KpyHa IO

Kpadry: 1. tomunanTHO, 2.

KOJZOMHHAHTHO, 3. CyOJOMHUHAHTHO, 4.

MOTHUINTEHO, 5. ymupyhe

Figure 3.2. Crown canopy classes after

Kraft: 1. dominant, 2. codominant, 3.
subdominant, 4. suppressed, 5. dying

Tree crown condition

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

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

Tao6ena 3.1. Knace nedonujanuje npema UN/ECE u EU knacudukaiuju
Table 3.1. Classes of defoliation according to UN/ECE and EU classification

Kuaca Crenen aedoaujanuje H?j‘:::ﬁngq?;il:;]ca
Class Degree of defoliation Needle / leaf loss %
0 Hema/none 0-10%
1 cnab (ymosopasajyhu)/slight (warning) >10-25%
2 cpemmbr/moderate >25-60%
3 jak/severe >60-100%
4 cyBa crabia/dead 100%







4. TIPAREIBE CTAIbA IIYMA Y
PEIIYBJIMIU CPBUJH 2019.
I'OAUHE — HUBO I

4. FOREST CONDITION MONITORING
IN THE REPUBLIC OF SERBIA IN
2019 - LEVEL |

IIpema mporpaMy  pana BU3YEIIHO
ocMaTpare Ha TEPeHY je U3BPIICHO Ha TEPUTOPHjU
Peny6inke CpOuje npema Manyany ICP 3a myme
3a 2019. roguHy y mepHomy OJ jyHa JO Kpaja
centeMOpa. U3BpiieHa je mporeHa cTama KpyHa u
yCTaHOBJbEHA Cy omTehema Ha apBehy o OonecTn
u mrerounHa. [Ipema Manyany MIII 3a myme
NpolleHa cTamka KpyHa apBeha 00aBiba ce Ha CBUM
TaukaMa CBaKe TOAWHE, JOK ce TpOLeHa CTama
3eMJBUINTA U CTalk€ UCXpaHe LIYMCKOr ApBeha —
¢donmjapre ananuze oOaBiba cBakux 10 roauHa.
Mouutopunr Huso-a | y texyhoj 2019. roguan
00aBWJIM Cy HUCTPaXMBauud M  CTPYUHaLHd
Wuctutyra 3a wmymapctBo u3 beorpama u
WHcTuTyTa 32 HU3HMjCKO HIYMAapCTBO U YKMBOTHY
cpenuny u3 Hosor Cagma y capammu ca JII
»Cpomjamyme™,  HanpoHamHUM  MapKOBHMA,
,bepman®, ,Komaonuk* wu ,Tapa“ wu JII
,,BOjBOAMHAITyME .

Ha cnmmm 4.1. mar je mpukas pacmopena
OmomHaMKanyjkux Tadaka Huso-a |  Huso-a Il Ha
teputopuju Pemybnuke Cpbuje y ['eorpadckom
WH(POPMAITIOHOM CHCTEMY.

I'eorpadckn uapopmammonn cucrem (I'1MC)
j€ MUTUTaH| ajnart 3a rpaguuky u anpaHyMepruuKy
NpeACcTaBy  peaJHUX  IMPOCTOPHUX  [0jaBa,
MaHUMYTAlHAjy BEIUKHM OpojeM MPOCTOPHHX
mojaraka, mpoctopne aHamuze u mozene. [UC
IpUCTyIl y nenokynHoM nociy MIIIT 3a mywme,
npahema cTama IIymMa BeJHKHX pa3Mepa Ha HUBOY
IpXaBa je He3aMeHJbMBa Mpoleaypa Koja
omoryhaBa ajekBaTaH TIpUKa3 Yy peaHOM
KOODIMHATHOM  CHUCTEMY  CBHX  IIOZaTaka.
Kopumhewe 'MC nocTtynka nmounsme o1 NOYETHE
daze onpehusama MpExe JIOKaIuje
ononnaukanujckux Tadaka (BUT), paga Ha TepeHy
u Mapkupawa BUT moapmkom ITIC (Global
Position System) pyunux ypehaja, ma mo yHoca
nomaraka y [ IC cuctem, u3pane aHaian3a, Mojaesna
u apxuBupama nongartaka (Heeernuh at al. 2011) no
I'"C npouenypu.

3a mpaktruny ' UC ynoTpely KoopAMHATHU
pedepentnu cuctem (KPC) moxke ce oOjacHUTH
Ka0 KOOpAWHATHU CHUCTEM KOjH je TOBe3aH ca
3emspoM ca l'eomerckum gatymom. KPC mosxke
outu ['eoseTcKku KOOPAWHATHU CHUCTEM Y KOME Cy
no3uuyje aeduHucane reorpagckoM ITy)KMHOM H
mUpUHOM. Y BelMHHM cilydajeBa ce KOPHCTH
NPOjEeKTOBAaHH KOOPJMHATHH CHCTEM TJE CYy
KoopauHarte npedayeHe y paBaH kopuctehun Man
npojekunjy. OBaj ¥ OCTaIM TEPMUHH Cy MPELUN3HO
nepuHMCaHW TO MehyHapoImHUM cTaHgapauMa
(1SO 19111:2003).

Following the guidelines of the ICP Forests
Manual, visual monitoring was carried out in the
period from June to the end of September 2019. 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 2019 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”.

Figure 4.1. shows the spatial distribution of
Level I and Level 1l sample plots on the territory of
the Republic of Serbia presented in Geographic
Information System (GIS).

Geographical Information System (GIS) is a
digital tool designed for graphic and alphanumeric
presentation of spatial data. It can store and
manipulate a great number of spatial data, perform
spatial analyses and create models. A GIS approach
to the whole business of ICP Forests, which implies
monitoring of large-scale forests at the national
level, is an indispensable tool that provides an
adequate representation of all data in the actual
coordinate system. GIS procedure is applied from
the initial stages of mapping the network of sample
plots (SP) and sample plot marking in the field,
supported by GPS (Global Position System)
handheld devices, to the final stages of entering
data into the GIS system, making analyses and
models and data storing (Nevenic¢ 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 ornenuuM nossuma bBUT Huso-a
Il Ha Tepuropuju Penmy6imke Cpouje cy reoaeTcku
CHMMJbEHA W YHEIIeHa Y KOOpAWHATHH cucTeM. Ha
cmu 3.3 mpukazaH je pacnopen BUT Tauaka
HuBo-a | w Hupo-a Il. ManunyraruBHuM
mpuctynioM y oxarosapjyhem I'MC mporpamy,
celieknujoM  onpeheHe TeMe WM KEJbEHOT
Mo/IaTKa, Ha OBAaKBOj AaIUTUKAIlMjU MOXE Ja ce
noOuje jacaH TIpUKa3 CBHX  PelIeBaHTHHUX
anaHyMEpUYKHX U IPOCTOPHHX MOJATaKa.

The Level 1l sample plot trees on the territory
of the Republic of Serbia are GIS-recorded and
entered into the coordinate system. Figure 3 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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roaunu — ['eorpadexu napopmanmonu cuctem (I'MC) — ArcMap (Orig.)

Figure 4.1. Spatial arrangement of Level | and Level 11 sample plots on the territory of The
Republic of Serbia in 2019 — Geographic Information System application ArcMap (Orig.)



4.1. BUOHH/IUKAILIHJCKE TAYKE
—-HHUBO 1

4.1.1. ONWTE KAPAKTEPUCTHUKE
HUBOA1Y 2019. 'OJJUHHA

Y toky 2019. romuHe Ha CBHUM
OMOWHAMKAIV]CKIM TadyKaMma W3BpIIEHA je OIleHa
cTama Jedonujaryje u eBUACHTHpamke omTehema
MO0 THUMNOBMMA. 3a Wu3pagy OBOT H3BEIITaja
kopumtheHn cy momauu u3  ¢opmymnapa —
3allUCHUKA Koje ucTpakuBauun WHcTuTyTa 32
nrymapctBo beorpan u MHcTHTyTa 32 HHM3M)jCKO
IIyMapcBO M >KUMBOTHy cpeamny Hoeu Cax, y
OPUCYCTBY  CTPYYHHMX  JIMIA,  IIyMapCKHUX
UMH)XEmhepa M TeXHHYapa HaJIe)KHUX 33 PEOHE U
pesupe y xojuma cy BHUT mocraBsbene,
NOIyaBajy Ha JHUIYy MecTa. Y TEpPEeHCKUM
3allMCHULMMAa IOpel OCHOBHHMX  YHEIIEHUX
nojaraka o aedonujanuju u omrehemuma yHoce
ce: JaTyMH oOMJa3aka W WMEHA MPHCYTHUX U
YKpaTKoO HaBOJIE HajBa)KHH]ja 3amakama.

Hpxehu ce mporpama pana, a y ckiagy ca
MpOMKUCaHUM HOopMama u3 Manyana y Toky 2019.
romuHe Ha BUT HuBo | oGaBspeHa je mporieHa
CTaka KpyHa M TNPUKYIUBEHH Cy Y30pLH
ACUMWJIALIMOHUX OpraHa 3a XEMHjCKY aHaJHu3y.
Haumonanau Qokan neHTap je ypeaHo AOCTaBHO
pesyiTaTte M H3BeIITaje YIpaBU 3a IMIyME U
rnaBioM cenumry PCC ICP 3a myme vy
Eberswalde, Hemauka (Anekc 3).

TepeHcku pan Ha MPOLICHU CTamkba KPyHa Ha
buonnnukanujckum taukama Hwuso-a [ y 2019.
roguau 3amouer je 20. 06. 2019. rogune y 1T
VYxune Ha BUT 44 (Apusse) u BUT 48 (Vxure 11
— Iloxera), a 3aBpren pagom 29. 08. 2019. ronune
Ha BUT 98 (Kouypa) koje npunazga LI" Bpame.

IMpen kpaj Bereranmone ce3oHe 2019.
roguHe 00aBJbEHA je KOHTpoJda oxapeheHor Opoja
OMOMHIUKAIIMjCKUX Tadaka W CIPOBEACHO je
NPUKYIUbakE Y30paKa aCUMUIIAIMOHUX OpraHa 3a
xeMHjcKke aHanmze y nepuoxy ox 19. 10. 2019. mo
29. 11. 2019., ca 10 OMOMHAMKAIIM]CKUX Tadaka, a
y CKIaay ca TMponucaHUM HopMama IpeMa
Manyany ICP 3a myme.

4.1. SAMPLE PLOTS
—LEVEL

4.1.1. GENERAL CHARACTERISTICS OF
LEVEL I IN 2019

During 2019, defoliation was assessed and
damaging agents recorded and classified by groups
on all sample plots. This report uses the data
obtained from the field forms — reports filled by
researchers from the Institute of Forestry in
Belgrade and the Institute for Lowland Forestry in
Novi Sad in the presence of experts, forest and
hunting inspectors, forest engineers and technicians
responsible for the particular sample plot localities
or areas. Besides the basic data on defoliation and
damage, field forms include the date of the visit, the
names of the attendees, and a summary of the most
important observations.

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

The fieldwork on crown condition
assessment in 2019 started on June 20th in the FE
Uzice, SP 44 (Arilje) and SP 48 (Uzice Il — Pozega)
and ended on August 29th on SP 98 (Kocura) that
belongs to the FE Vranje.

Towards the end of the growing season
2019, foliar samples were collected for chemical
analysis. The collection was performed on 10
sample plots in the period from October 19th to
November 29th, 2019 in accordance with the
standards of the ICP Forests Manual.



Cmca 4.1.1.1. Usrnen B HBO | Ha Tepeny Canka 4.1.1.2. geﬁéxcahae H3[Bajarh¢ HOBOT
Figure 4.1.1.1. Level | SP — the state in the field crabna Ha Huso-y I
Figure 4.1.1.2. Marking and selecting a new tree at

Cnunka 4.11.3.-4.1.1.4. IIpuxynspame nogaraka Ha BUT Huso |
Figures 4.1.1.3.-4.1.1.4. Data collection on Level | SP
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Cauxa 4.1.1.5.-4.1.1.6. O6una3zak Tayaka Huso-a I ca uyBapuma npupoze
Figures 4.1.1.5.-4.1.1.6. Tour of the Levels | SPs with Nature Keepers



4.1.2. OIIIUTE KAPAKTEPUCTHUKE BUT
HHUBO |

Panuje kopuwiherve 3empumima

AnanuzoM onmtux Kapakrepuctuka BUT
HUBOA | KOHCTATOBAHO j€ 1A j¢ paHHje KOpUIIheHhe
3emsbHITa (Ha KOME CEe Hajlla3e OBE Tadyke) Ha
91,3% rawaka myma, Ha 4,72% mnammainu, Ha
2,36% noJponpuBpeIHO 3eMIbUILITE, a Ha 110 0,79%
BUT uuBoa | Hemo3HaTto u octanmo (TpapukoH
4.1.2.1).

4.1.2. GENERAL CHARACTERISTICS OF
LEVEL | SAMPLE PLOTS

Previous land use

A study of general characteristics of Level |
sample plots revealed that the previous land use
included: forests in 91.3%, grassland in 4.72%,
farmland in 2.36%, while it was something else or
unknown in 0.79% of all sample plots (Graph
4.1.2.1).

Panwnje xopuniheme 3emMipUIIITa
Previous land use

0 2786 A —0;79— —0;79—
ITossonpuBpEIHO [Mammax [Iyma Ocrano Hemnosnaro
3eMJBUILTE Grassland Primary forest Other Unknown
Farmland,
cropland

I'paduxon 4.1.2.1. Pannje xopumheme 3eMIbHIITA
Graph 4.1.2.1. Previous land use

IHopexno caoawmmwux cacmojuna

Hajzactympennje cy  OnOMHIUKAIH]CKE
Tayake Koje NpUIaJajy BUCOKMM CacTOjHHaMa
npema mnopekiy, 55,91% cBux OHOMHIAMKAIIN]CKUX
Tayaka HUBoa |. Y uW3MaHAYKUM cacTojuHaMa
nanasu ce 33,86% BUT uuBoa |, nok je 3a 9,45%
Tayaka  KOHCTaTOBaHO je Ja  MpHUIajajy
W3JIaHAYKKM [IymMamMa ca cTabiuMa CeMeHOr
nopekyia.  Hemo3Hato  mopeksio  cacTojuHa
KoHCTaTtoBaHo je Ha 0,79% Tayaka.

Origin of current stand

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 in coppice stands, while 9.45% of
sample plots belong to coppice forests with
standards. The origin of current stands was found
to be unknown in 0.79% of plots.

[Topexyo camammsux cacTojuHa
Origin of current stand

60
50
40
30
20
10

Bucoka myma

High forest Coppice

W3nanauka nryma

W3nanauka myma ca
crabiimMa ceMeHOr
ropexJa
Coppice with
standards

—0;79—
Hemnosnaro
Unknown

I'padmkon 4.1.2.2. [Topexio cajanimbux cacTojuHa
Graph 4.1.2.2. Origin of current stand



Mewosumocm cacmojuna

Uucte cacTojuHe KOHCTaTOBaHE Cy Ha
30,71% cBux BUT nuBoa |. Ha 26,77% on ykymHOT
Opoja Tawaka Ccy CTaOJUMHYHO MEIIOBHTE
cactojuHe, Ha 21,26% TPyIMMUYHO MEIIOBUTE, a
Ha 19,69% MemoBHUTE CacTOjUHE.

Tree species mixture

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

MeImoBUTOCT cacTOjuHA
Tree species mixture

10
5
1,57
Yucra cactojure  MermosuTta Memosura MemoBura Heperynapna
Monoculture cacTojuHa cacTojuHa cacTojuHa Irregular
CTabIMMUYIHO rpynumugno  Mixed stand
Single tree Group
mixture mixture

I'paduxon 4.1.2.3.

MenoBUTOCT cacTOjHHA

Graph 4.1.2.3. Tree species mixture

3acmynmwenocm znasnux epcma opseha y
cacmojunama

BykBa kao rTmaBHa Bpcta apBeha je
Haj3acTyIUbeHHja U Hanas3u ce Ha 31,50% Tauaka.
Ha 22,05% BUT nuBoa | rimaBHa BpcTa je 1ep, Ha
11,02% claayH, Ha 7,87% KUTHaK.
Haj3actymupeHnja yeTmHapcka BpcTa je cMpya,
Koja ce Kao TakBa Haia3um Ha 7,87% Tauaka.
MOJBCKH jaCceH je TiiaBHa BpcTa apBeta Ha 3,94%, a
O0emu Oop u jema Ha mo 3,15% ykymHor Opoja
tavyaka. Ocraie BpcTe 3aCTyIJbEHE CYy Ha 110 Mambe
o1 3% Ttavaka (rpadukon 4.1.2.4.).

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 I
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
4.1.2.4).

I'masna BpcTa npeeha

Main tree species
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I'padmkon 4.1.2.4. 3acTynjbeHOCT INIAaBHUX BpcTa ApBeha y cacTojuHama

Graph 4.1.2.4. The share
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of main tree species in stands



Cmapocm cacmojuna

[Ipema KaTeropujama CTapoCTH
npukazaHuMm Ha rpadukony 4.1.2.5, Ha 74,80%
Tavyaka cTtapoct cacrojuHa je m3mehy 25 um 100
roguna. Cactojune crape 100-300 romuna cy Ha
16,54% tavaka. Ha 6,30% cy cactojune crapuje of
300 romuHa, a Ha 2,36% Tayaka cactojuHe miale
ol 25 roauHa.

Stand history

According to the age categories shown in
Graph 4.1.2.5, 74.80% of sample plots have stands
aged between 25 and 100. The stands 100-300
years old are found in 16.54% of all sample plots.
6.30% of sample plots contain stands more than
300 years old, while they are younger than 25 years
of age in 2.36% of all sample plots.

Crapocrt cacTojuHa
Stand history

80
70
60
50
40
30

20 16,54
0 [

sumre o1 300 rox.
more than 300 years

100-300 roz.
100-300 years

74,80
2,36
I
25-100 roz. 710 25 ron.
25-100 years in the past 25 years

I'paduxon 4.1.2.5. CtapocT cacTojuHa
Graph 4.1.2.5. Stand history

Cnpamoenocm cacmojuna

HajBumme nMa OMOMHAMKAIM]CKUX Tadaka
HUBoa | Ha KojuMa Cy cacTOjuHE ABOCIpATHE,
47,24% om ykynHor Opoja OBUX Tadaka.
Jennocnpathe cacrojune Hanasze ce Ha 31,50%, a
BumiecnpaTae Ha 21,26% Tadaka.

Stand layers

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

CrpaToBHOCT CacTOjuHA
Tree layers

Jennocnparua One Layer

JIBocnipatna Two layers

Bumtecniparaa Multilayered

I'paduxon 4.1.2.6. CipaTOBHOCT cacTojuHA
Graph 4.1.2.6. Stand layers
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4.1.3. REVIEW OF CONDITIONS ON
SAMPLE PLOTS - LEVEL |

4.1.3. IPETJIE] CTABA 11O TAYKAMA —
HUMBO |

Bbuonngukanujcka tauka 2 — bapajeso
Sample plot 2 - Barajevo

1. razguactBo/Forest Estate  Beorpax/ Belgrade
i Tox.mocraeipamalInstallation year 2003
2 At Ksanparua mpexal/Grid 16 x 16 km

Crapocr cactojune/Stand age 21 — 40 rogunalyears

Belgrade

.1;1/11"‘”2” Y

Cauxa 12. [To3unuja BUT 2 Ha xaptu P. CpOuje
Figure 12. Sample plot 2 position in the R. of Serbia map

Ha BUT 2 Haj3acTymsbeHHja BpcTa je
crmanyH, ca 18 crabama, 3atuM 1mep ca IIeCT
crabana.

Kon jennor crabna cnagyHa KOHCTaTOBaHa
je mornyHa nedonujanuja (100%), Ha jemHom
ctabny Hema 20% yucToBa, Ha jeHoM 15%, 0K je
nedonujaija Ha jemHom crabmy 10%. Kog
ocTayinx cTabaina oBa 1ojaBa HHje 3a0eJeKeHa.

On mecr crabama mepa, KOa JaBa je
3abenexena aedomnujarmja ox 100%.

Hedoaujauuja (%) Defoliation
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I'padpmxon 1. Jledhonujanuja no Bpcrama apeeha
Graph 1. Defoliation by tree species

Hammopcka sucunal/Altitude
Excmozurmja/Exposition
Baacaumreo/Ownership

Gleyic Luvisols
293 m
NW

Concreenuka/Private

Tum 3emsbninTal/Soil type

Cauka 13. Usrien BUT 2
Figure 13. Sample plot 2

The most common species on SP 2 is the
Hungarian oak with 18 trees, followed by Turkey
oak with six trees.

One tree showed complete defoliation
(100%), one tree lacked 20% of leaves, one 15%
and one 10%. In other trees, defoliation was not
recorded.

Of the six Turkey oak trees, two recorded
100% defoliation.

Quercus cerris
= Quercus frainetto

I'pa¢mkon 2. 3actymsenoct Bpera apseha na BUT 2
Graph 2. The share of tree species on SP 2

13



Buounnukanujcka tauka 3 — bauesuyu

Sample plot 3 — Bacevci

Belgrade

I1I. rasguacTBo/Forest Estate
Tox.mocrasisamalInstallation year
Ksanparua mpesxal/Grid
Crapocr cacrojune/Stand age

Tumn 3emspuinTa/Soil type

Hanmopcka pucunal/Altitude
Excrozunmja/Exposition
Biracaumreo/Ownership

Bopama/ Boranja
2003

16 x 16 km

41 — 60 romuna/years
Chromic Cambisols
418 m

NE

JNpxasHo/State

Mitrovice

Cauka 14. [To3unuja BUT 3 Ha kaptu P. CpOuje
Figure 14. Sample plot 3 position in the R. of Serbia map

Cacras Bpcra apseha va BUT 3 je Takas, na
je Haj3actymbeHnju rpabd ca 10 crabana, 3aTHM
pHA Tpad ca cemam crabana, OyKBa ca MIECT H
ocTaju Juihapy ca jeJHUM CTabJIoM.

Hedonujanuja ox 10% KoHCTaTOBaHA j€ KO
jenHor crabna rpada u 1Ba crabia LpHOT rpada.

Jedoaunjanuja (%) Defoliation
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I'padpmkon 3. Jledonujanuja no Bpcrama apeeha
Graph 3. Defoliation by tree species
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Cuamka 15. Usrnex BUT 3
Figure 15. Sample plot 3

According to the composition of tree species
on SP 3, the most common species is hornbeam
with 10 trees, followed by hophornbeam with
seven trees, beech with six, and other broadleaves
with only one tree.

Defoliation of 10% was observed in one
hornbeam tree and two hophornbeam trees.

Carpinus betulus
Fagus sylvatica
m Ostrya carpinifolia
m Other broadleaves

I'padmkon 4. 3actymsenoct Bpera apseha na BUT 3
Graph 4. The share of tree species on SP 3



Bbuonngukanujcka tauka 4 — Illmasuya
Sample plot 4 — Stavica

Nis )\

Mitrovice

Cauxa 16. [To3unuja BUT 4 nHa kaptu P. CpOuje
Figure 16. Sample plot 4 position in the R. of Serbia map

Ha oBoj Tauku Hanasu ce 17 crabana OykBe
U ceaM cTabaa ciaayHa.

Huje mpumehena nojasa aedonujaunje HU
KOJI jeTHOT cTablia MpUIMKOM ocMarpama y 2019.
TOJUHHU.

Hedomjauuja (%) Defoliation
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I'paduxon 5. leponmjanmja mo Bpcrama npseha
Graph 5. Defoliation by tree species

I11. rasquacTBo/Forest Estate
Tox.nocrasssamalInstallation year
Ksanpartna mpexa/Grid
Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hanmopcka sucunal/Altitude
Excmozurmja/Exposition W
Buacaumreo/Ownership

Bopama/ Boranja
2003

16 x 16 km

41 — 60 roxunalyears
Dystric Cambisols
401 m

Concreenuka/Private

7
).

Cauxa 17. Usrnen BUT 4
Figure 17. Sample plot 4

There are 17 beech trees and seven Hungarian
oak trees on this sample plot.

Defoliation was not observed in any of the
trees during the observation in 2019.

Fagus sylvatica
= Quercus frainetto

I'paduxon 6. 3actymsenoct Bpcra apseha Ha BUT 4
Graph 6. The share of tree species on SP 4
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Buonngukanujcka tauka 5 — Kpynare
Sample plot 5 — Krupanj

M III. ra3puncTBO/FOrest Estate
: A\, Tox.nocrasspama/Installation year

Ksanmparua mpesxal/Grid
Crapocr cacrojune/Stand age

e Ty Tun 3empumra/Soil type
Hanamopcka pucunal/Altitude

Valjevo

Mirovice

Cauka 18. [Tosunuja BUT 5 Ha kaptu P. CpOuje
Figure 18. Sample plot 5 position in the R. of Serbia map

CBux 24 crabana koja npunaznajy bBUT 5 cy
crabia Genor O6opa.

Kopx cenam crabana oBe BpcTe KOHCTaTOBaHA
je nedonujanuja ox 5%, MOK KOJ OCTaIUX OBa
nojaea Huje 3a0enexxena y 2019. ronunu.

Jedonujanuja (%) Defoliation
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I'paduxon 7. Jedonmjarnmja mo Bpcrama apseha
Graph 7. Defoliation by tree species
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Excnozunuja/Exposition
Biracaumreo/Ownership

Bopama /Boranja
2003

16 x 16 km

20 — 41 roxuualyears
Calcaric Cambisols
575 m

NE

JNpxasHo/State

Camka 19. Usrnex BUT 5
Figure 19. Sample plot 5

All 24 trees that belong to SP 5 are Scots pine
trees.

Seven trees of this species were found to have
a defoliation rate of 5%, while the other trees did
not have any signs of defoliation in 2019.

® Pinus sylvestris

I'paduxon 8. 3actyrusenoct Bpcra apseha Ha BUT 5
Graph 8. The share of tree species on SP 5



Buounaukanmjcka tauka 6 — Bawescka Kamenuya
Sample plot 6 — Valjevska Kamenica

1. rasmunactBo/Forest Estate Bopara /Boranja
Tox.mocraeipama/Installation year 2003
¥ Ksanpartna mpexa/Grid 16 x 16 km
Crapocr cacrojune/Stand age 81100 roxgunalyears
Tun 3emsbumira/Soil type Albic Luvisols
i Hanmopcka sucunal/Altitude 349 m
geliede Excnosunuja/EXposition NW

Concreenuka/Private

e, BnacaumTto/Ownership

@BUT 6

L skrg, ,

Mitrovice

Ciauka 21. Usrnen BUT 6

Cauxa 20. [To3unuja BUT 6 Ha kaptu P. CpOuje
Figure 21. Sample plot 6

Figure 20. Sample plot 6 position in the R. of Serbia map

Ha BUT 6 mamasu ce 21 crabio — mecer There are 21 trees on SP 6 — ten Turkey oak

crabana 1epa, ceJam rpada, Tpu darpema u jeHO
cTalJI0 KUTHaKa.

Hu na jemHom on oBux crabana Huje
npumehena nojaBa aedonujanuje y toky 2019.
TOJIMHE.

Hedoaujanuja (%) Defoliation
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I'padpukon 9. [ledonujanuja mo Bpcrama apseha
Graph 9. Defoliation by tree species

trees, seven hornbeam trees, three black locust
trees, and one sessile oak tree.

None of the trees showed signs of defoliation
during 2019.

Carpinus betulus

Quercus cerris

m Quercus petraea

® Robinia
pseudoacacia

I'padukon 10. 3actymsenoct Bpera apseha Ha BUT 6
Graph 10. The share of tree species on SP 6
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Bbuonnaukanujcka tauka 7 — Baweso
Sample plot 7 — Valjevo

1. razgunacTBo/Forest Estate  Bopawma /Boranja
; Tog.nocrasipamalInstallation year 2003
3 Lol Ksanmparua mpesxal/Grid 16 x 16 km

Crapocr cactojune/Stand age 41 — 60 roaguna/years
Dystric Planosols

268 m

Tumn 3emsbuinTa/Soil type
Hanamopcka pucunal/Altitude

Belgrade

Excnozunuja/Exposition S
Corncreenuka/Private

B WAL= Brnacurumrso/Ownership

@BUT7

‘ A‘
s 5
\2%8, |

Mitrovice

Camka 22. [Tozunmja BUT 7 na xaptu P. Cpouje Canka 23. Usrneq BUT 7

Figure 22. Sample plot 7 position in the R. of Serbia map

Ha BUT 7 nomunmpa cnaays ca 21 crabiom,
y OJTHOCY Ha IIep, KOjH je 3aCTyIJbeH ca Tpu cTadJa.

Ha jemnom crabmy cnamyHa npucyTHa je
cnaba npedommjanmja om 10%. Ha ocranum
cTabiuMa oBa 1ojaBa HHje 3a0eeKeHa.

Hedonmjanuja (%) Defoliation
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I'padpuxon 11. [leponujanuja mo Bpcrama apeeha
Graph 11. Defoliation by tree species

20

Figure 23. Sample plot 7

On SP 7, Hungarian oak is the dominant tree
species with 21 trees, compared to Turkey oak,
which is represented by three trees.

Slight defoliation of 10% affected one
Hungarian oak tree. In other trees, this
phenomenon was not recorded.

Quercus cerris

® Quercus frainetto

I'paduxon 12. 3actyrubeHoct Bpcra apeeha Ha BUT 7
Graph 12. The share of tree species on SP 7



Buounaukanujcka tauka 8 — Yo
Sample plot 8 — Ub

Nis \

Mitrovice

Cauxa 24. [To3unuja BUT 8 Ha kaptu P. CpOuje
Figure 24. Sample plot 8 position in the R. of Serbia map

BUT 8 npunana 19 crabana cnagyna u ner
crabana nepa.

VY Toky 2019. roguHe HHUje KOHCTaTOBaHA
nedomujaija Ha 0BOj TaAYKH.

Hedomujanuja (%) Defoliation
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I'padpmxon 13. {edonujarumja mo Bpcrama apseha
Graph 13. Defoliation by tree species

III. rasguacTBo/Forest Estate
Tox.mocrasisama/Installation year

Ksanpartna mpexa/Grid
Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude

Excmozurmja/Exposition
Baacaummrreo/Ownership

Bopama /Boranja
2003

16 x 16 km

41 — 60 romuHalyears
Dystric Planosols
148 m

w
Concreennkal/Private

Cuamnka 25. Usrnen BUT 8
Figure 25. Sample plot 8

SP 8 has 19 Hungarian oak trees and five
Turkey oak trees.

During 2019, no defoliation was observed on
this plot.

Quercus cerris
m Quercus frainetto

I'pagmxon 14. 3actymbenoct Bpcra apBeha va BUT 8
Graph 14. The share of tree species on SP 8
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Buounnukanujcka tauka 9 — 3ajaua Hemok
Sample plot 9 — Zajaca Istok

Backa
Palanka

Belgrade

Cauxa 26. [To3unuja BUT 9 Ha kaptu P. CpOuje
Figure 26. Sample plot 9 position in the R. of Serbia map

Ha BUT 9 nanasu ce 20 crabana OykBe u
YeTHUpH cTadlia Mieya.

Kox nBa crabma OykBe nedonujanuja
usznocu 40%, kon cemam crabana je 10%, a xox
yetupu cradna 5%.

Kopa jennor crabna mneua nedonujaunja je
15%, xon jemuor cradna 10%, Mok xon aBa ctabia
Hema nedonmjanyje.

Jedonujauuja (%) Defoliation
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I'paduxon 15. [lepomujanuja mo Bpcrama apseha
Graph 15. Defoliation by tree species
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I1I. razmunacto/Forest Estate Bopatba /Boranja
Tox. mocraBikama/Installation year 2003
Ksanparua mpesxal/Grid 16 x 16 km

Crapocr cacrojune/Stand age  81-100 roxuna/ years

Tun 3emsbuiTal/Soil type Rendzic Leptosols

Hanmopcka Bucuna/Altitude 560 m
Excnozunuja/Exposition SW
Biracaumreo/Ownership IpsxaBHo/State

Cauka 27. Uszrnen BUT 9
Figure 27. Sample plot 9

There are 20 beech trees and four Norway
maple trees on SP 9.

Two beech trees had the defoliation of 40%,
while seven trees had 10% and four trees 5% of
their leaves defoliated.

In one Norway maple tree, the defoliation rate
was 15%, in one tree 10%, while two trees had no
defoliation.

Acer platanoides
m Fagus sylvatica

I'paduxon 16. 3actyruseHoct Bpcrta apeeha Ha BUT 9
Graph 16. The share of tree species on SP 9



Buounaukanmjcka tauka 10 — Munuuunuya
Sample plot 10 — Milié¢inica

Belgrade

g, Smedeareve

opvele

@BUT 10

Valjevo

. ,",
SE - p
\SER8z, f

§
S
&
O

Now Razar -+

Mitrovice

Cauka 28. [To3unuja BUT 10 na xaptu P. CpoOuje
Figure 28. Sample plot 10 position in the R. of Serbia map

Hajzactymbennja crabna Ha BUT 10 cy
crabna nepa (12 crabana) u cnaayna (10 crabana).
Tauku npunaga jou jexHo cTabIo JUBJHE TPELIHE
W jemHo cTabio rpada.

Kon jennor crabma cinaayHa aedosujamnuyja
je 99%, mox Kox ocranmux OBa II0jaBa HHjE
KoHcTatoBaHa y 2019. ronuHu.

Hedomujanuja (%) Defoliation
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I'padpmxon 17. Jedonujarumja mo Bpcrama apseha
Graph 17. Defoliation by tree species

1. rasmunactBo/Forest Estate Bopara /Boranja
Tox.mocraeipama/Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

Crapocr cactojune/Stand age 61 — 80 roauna/years
Albic Luvisols

255 m

W

Concreenuka/Private

Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude
Excmozurmja/Exposition
Baacaummrreo/Ownership

Cauxa 29. Usrnex BUT 10
Figure 29. Sample plot 10

The most common trees on SP 10 are Turkey
oak trees (12 trees) and Hungarian oak trees (10
trees). The plot also contains one wild cherry tree
and one hornbeam tree.

One Hungarian oak tree had a defoliation rate
of 99%, while other trees had no signs of
defoliation in 2019.

Carpinus betulus
Prunus avium
m Quercus cerris

= Quercus frainetto

I'pa¢puxon 18. 3actyrbeHoct Bpcra apeeha Ha BUT 10
Graph 18. The share of tree species on SP 10
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Buonngukanujcka tauka 11 — JIunnuuku wiop
Sample plot 11 — Lipnicki sor

1. razgunacTBo/Forest Estate  Bopawma /Boranja
Tox.mocrasssamalInstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

Belgrade
Sobx -

@BUT11 v Bl ?

Mitrovice

Cauxa 30. [To3unuja BUT 11 na xaptu P. Cpouje
Figure 30. Sample plot 11 position in the R. of Serbia map

Ha BUT 11 nanasu ce 18 crabana mosbckor
jaceHa u 6 crabaia joBe.

Opn cBux crabama TOJECKOT jaceHa, KO
jenHor je nedonujamuja 30%, ko jeaHor 25%, kox
jemnor 20%, xon uetupu cradia 10%, a xox Tpu
5%. Yetupu ocrana crabia cy 6e3 gedonujanmje.

Kox joBe mojaBa nedonmjanuje Huje
3a0enexeHa y 2019. roguHu.
Jedonujauuja (%) Defoliation
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I'paduxon 19. lepommjammja mo Bpcrama apseha
Graph 19. Defoliation by tree species
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Crapocr cacrojune/Stand age 21 — 40 roxuna/years

Tun 3emsbuTal/Soil type Eutric Planosols

Hanmmopcka Bucuna/Altitude 113 m
Excnozunuja/Exposition Pasno/Flat
Biracaumreo/Ownership JNpxasHo/State

Cauxa 31. Usrnen BUT 11
Figure 31. Sample plot 11

There are 18 narrow-leafed ash trees and 6
alder trees on SP 11.

Of all narrow-leafed ash trees, one had
defoliation of 30%, one 25%, one 20%, four 10%,
and three 5%. The remaining four trees had no
defoliation.

Alder trees manifested no defoliation in 2019.

Alnus glutinosa

® Fraxinus
angustifolia

I'paduxon 20. 3actyruseHoct Bpcta npeeha Ha BUT 11
Graph 20. The share of tree species on SP 11



Buonnankanujcka tauka 12 — bawanu
Sample plot 12 — Banjani

Belgrade

@BUT 12 g el

SERg,,

Mitrovice

Cauka 32. [Tosunuja BUT 12 na xaptu P. CpOuje
Figure 32. Sample plot 12 position in the R. of Serbia map

BUT 12 npuniaga ocam crabana rpada, mect
crabana Oarpema, Tpu crabjia KJIeHa W jEIHO
ctabno nepa.

Kon crabana rpaba mojaBa nedosujaiuje
3a0enexeHa je Ha jeHoM cTadiy, ca 10%.

Crenen nedornujanuje Kox jeaHor crabia
Oarpema je 85%, kox aBa cradia 60%, a Koz jeHoT
40%.

Kon jemnor om Tpu crabma KieHa
KOoHcTaToBaHa je nedonujauuja ox 10%.
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I'padmkon 21. Jledhonujanuja no Bpcrama apseha
Graph 21. Defoliation by tree species

1. rasmunactBo/Forest Estate Bopara /Boranja
Tox.mocraeipama/Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

Crapocr cacrojune/Stand age

41 — 60 romuna/years
Albic Luvisols

141 m
Excnosunuja/EXposition N
Buacuumrso/Ownership

Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude

Concreenuka/Private

Cauxa 33. Usrnex BUT 12
Figure 33. Sample plot 12

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

Hornbeam recorded defoliation in one tree. It
amounted to 10%.

Black locust recorded a defoliation rate of
85% in one tree, 60% in two trees and 40% in one
tree.

Defoliation of 10% was observed in one of the
three field maple trees.

Acer campestre
Carpinus betulus
Quercus cerris

® Robinia
pseudoacacia

I'padmkon 22. 3actymssenoct Bpeta apseha na BUT 12
Graph 22. The share of tree species on SP 12
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Buounaukanujcka tauka 13 — Iosenen
Sample plot 13 — Povlen

W > aeaa N 1. razgunacTBo/Forest Estate  Bopawma /Boranja
;f‘r" : L Tog.  mocraeikamallnstallation 2003
o year
{ S p) KBanparua mpexa/Grid 16 x 16 km
e e\ Crapocr cactojune/Stand age 61 — 80 roauna/years
| N Tun 3emsbnmTa/Soil type Eutric Cambisols
“ aVah Hanmmopcka Bucuna/Altitude 1035 m
3 la TN e ﬁ - O Excniozuimja/Exposition E

f N Biacaumreo/Ownership Concreenukal/Private

¥

Mirovice

Cauxa 34. [To3unuja BUT 13 na xaptu P. CpoOuje Cauxa 35. Usrnexn BUT 13
Figure 34. Sample plot 13 position in the R. of Serbia map Figure 35. Sample plot 13
Cgsa 24 cra6mna va BUT 13 cy Oykosa. All 24 trees on SP 13 are beech trees.
Y Toky 2019. romuHe HHUje perucTpoBaHa No defoliation was recorded in any of these
nedonujanija iU Ha jJeTHOM OJ1 OBHX cTabaa. trees during 20109.
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I'padpmxon 23. ledonujarumja mo Bpcrama apseha I'paduxon 24. 3actyrubeHoct Bpcra apseha Ha BUT 13
Graph 23. Defoliation by tree species Graph 24. The share of tree species on SP 13

26



Buonnaukanmnjcka tauka 14 — Ilep-cesep
Sample plot 14 — Cer-North

Belgrade

@BUT 14

SERg,,

Mitrovice

Cauka 36. [Tosunuja BUT 14 na xaptu P. CpoOuje
Figure 36. Sample plot 14 position in the R. of Serbia map

Haj3actymbenuja Bpcta Ha BUT 14 je rpad
(9 crabaina), 3atum octanu numrhapu (6 crabana),
KJIEH U 1MoJbcku Opect (o 4 crabma) u Garpem
(jemHo crabmno).

Kox jemnor crabma rpaba  Hema
nedonujanyje, Koa aBa cTabna oHa w3HOCH 5%,
koj net crabdana je 10% wu kox jemuor 15%. Ilet
crabana ocranux juirhapa uma 10%, a jeaso 15%
nedonujarmje.  Kom  jemHor crabma  kieHa
nedonyjanuja u3Hocu 15%, a kox Tpu crabia
KJIeHa ¥ TpH cTabiia noJeckor Opectra 10%, kommko
je u xoJ O6arpema.
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I'paduxon 25. Jleponujanmja mo Bpcrama apseha
Graph 25. Defoliation by tree species

I11. rasmunacTBo/Forest Estate Bopatba /Boranja
Tox.mocraessamal/Installation year 2003

Ksanpartna mpexa/Grid 16 x 16 km

Crapocr cactojune/Stand age 41 — 60 roxuHa/years
Tun 3emspumita/Soil type Mull

Hanmopcka sucunal/Altitude 70m
Excnosunuja/EXposition Pasno/Flat

Concrsenuka/Private

Baacaumreo/Ownership

Cauxa 37. Usrnen BUT 14
Figure 37. Sample plot 14

The most common tree species on SP 14 is
hornbeam (9 trees), followed by other broadleaves
(6 trees), field maple and field elm (4 trees each)
and black locust (one tree).

One hornbeam tree had no defoliation, while
two trees had defoliation of 5%, five trees 10% and
one 15%. Five trees of other broadleaves had 10%
defoliation, while one tree had defoliation of 15%.
Field maple defoliation was 15% in one tree and
10% in three field maple trees and three field elm
trees, as well as three black locust trees.

Acer campestre
Carpinus betulus

Other broadleaves
m Robinia pseudoacacia
= Ulmus minor

I'paduxon 26. 3actyrupeHoct Bpcta apseha Ha BUT 14
Graph 26. The share of tree species on SP 14
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Buounaukanmjcka tauka 15 — Cmpyzanux
Sample plot 15 — Struganik

Belgrade

@BUT 15 E

Mitrovice

Cauxa 38. [To3unuja BUT 15 na xaptu P. Cpouje
Figure 38. Sample plot 15 position in the R. of Serbia map

Hajzactymibenuja crabna wa BUT 15 cy
crabia Oeyor jaceHa, kojux uMma 15. Ha Tauku je
jour met crabana 1epa u 1o jexHo cTadiio ciaagyHa
U KUTHAKa.

Kox jemHor crabma Oemor jaceHa
nedonujauja je 60%, xon mo aBa crabma 45%,
40% onmnocHo 25%, a Ha jemHoM cTaOiy
nedonujauja je 10%.

Kox jennor crabma nepa nedonmjanuja je
10%, mox Kox CBUX OCTAIMX OBCa I0jaBa HUje
KOHCTaTOBaHa.
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I'paduxon 27. [leponujanuja mo Bpcrama apeeha
Graph 27. Defoliation by tree species
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Bopama /Boranja
2003

16 x 16 km

21 — 40 rogunalyears
Eutric Cambisols
406 m
Excnozunuja/Exposition S
BuacaumrBo/Ownership Corncreenuka/Private

III. rasgunactBo/Forest Estate
Tox.mocrasisamalInstallation year

Ksanmparua mpesxal/Grid
Crapocr cacrojure/Stand age
Tumn 3emsbuinTa/Soil type
Hanamopcka pucunal/Altitude

Cuamka 39. Usrnex BUT 15
Figure 39. Sample plot 15

The most abundant tree species on SP 15 is
common ash (15). There are five Turkey oak trees
on the plot, as well as one Hungarian oak and one
sessile oak tree.

Common ash had defoliation of 60% in one
tree, 45%, 40% and 25% in two trees, respectively,
and 10% in one tree.

In one Turkey oak tree, the defoliation rate
was 10%, while all other Turkey oak trees had no
defoliation detected.

Fraxinus excelsior
Quercus cerris
® Quercus frainetto
= Quercus petraea

I'padgmxon 28. 3actymbenoct Bpera apseha na BUT 15
Graph 28. The share of tree species on SP 15



Bbuounaukanujcka tauka 16 — Ilamnykosuuya

Sample plot 16 — Pampukovica

Backa
Palanka

Belgrade

@BHT 16 s

L skrg, ,

Mitrovice

Cauka 40. [Tosunuja BUT 16 na xaptu P. CpoOuje
Figure 40. Sample plot 16 position in the R. of Serbia map

On 10 crabana OykBe Ha Tayku 16, KOj
MoJIOBUHE je 3abernexeHa nedonujanuja ox 5%,
Koz TpH ctabdina je 10%, kox o jenHor crabna 15%
u 20%.

On neBer crabana cnaayHa, Ha 1O TpU
crabua nedonujanuja je 5%, onHocHo 10%, Ha nBa
20%, a Ha jeqHOM cTaby nedoujaiyje Hema.

Ha jemunom crtabny Oenor  jaceHa
nedonyjanuja je 5%, Kao W Ha jeJHOM OX JIBa
crabia AMBJbE TPEIIHHE.
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I'padmkon 29. Jledhonujanuja no Bpcrama apseha
Graph 29. Defoliation by tree species

1. rasmunactBo/Forest Estate Bopara /Boranja
Tox.mocraeipama/Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

Crapocr cactojune/Stand age 21 — 40 roxgunalyears
Dystric Planosols

233 m

Tum 3emsbuinTal/S0il type
Hanmopcka sucunal/Altitude

Excnosunuja/EXposition N
Baacaummrreo/Ownership

Concreenuka/Private

Cauka 41. Usrnen BUT 16
Figure 41. Sample plot 16

Of the 10 beech trees on plot 16, half had a
defoliation rate of 5%, three trees of 10%, one tree
15%, and another one 20%.

Of the nine trees of Hungarian oak, three trees
had 5% and 10% defoliation, respectively, two
trees 20% and one tree had no defoliation detected.

The only common ash tree on the plot had a
defoliation rate of 5%, as well as one of the two
wild cherry trees.

Carpinus betulus
Fagus sylvatica
Fraxinus excelsior
= Prunus avium
m Quercus frainetto

I'padmkon 30. 3actymssenoct Bpeta apseha na BUT 16
Graph 30. The share of tree species on SP 16
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Buounnukanmjcka tauka 17 — Cpeszojesyu
Sample plot 17 — Srezojevci

I11. rasmunctBo/Forest Estate  Kparyjesary/Kragujevac
Tox.mocrasssamalInstallation year 2003

Keanparaa mpexa/Grid 16 x 16 km
Crapocr cacrojune/Stand age 41 — 60 roxuma/years
Tun 3emsbunrta/Soil type Dystric Cambisols
Hanamopcka pucunal/Altitude 554 m
oo gefed Excnozunuja/Exposition N
= Bnacaumrso/Ownership JpxasHo/State

SERg,

: @BHT 17
Canka 42. [Tozunuja BUT 17 na xaptu P. CpOuje Canka 43. Usrnen BUT 17
Figure 42. Sample plot 17 position in the R. of Serbia map Figure 43. Sample plot 17

Ha BUT 17 3acrymbena cy 23 crabma SP 17 has 23 Hungarian oak trees and one
clajiyHa v jemHo cTabio 1epa. Turkey oak tree.

Ha geBer crabama ciagyHa  HeMma Nine trees of Hungarian oak had no
nedonujanmje, Ha ocaM je oHa 5%, a Ha 6 crabama defoliation, while eight trees recorded 5% and 6
10%. trees 10% defoliation.

Ha cTabmy nepa nedonujaumja je 5%. The Turkey oak tree defoliation was 5%.
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I'paduxon 31. [lepomujanuja mo Bpcrama apseha I'paduxon 32. 3actyrubenoct Bpcra apseha va BUT 17
Graph 31. Defoliation by tree species Graph 32. The share of tree species on SP 17
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Buounaukanmjcka tauka 18 — Cnomen napk Kpazyjeeay

Sample plot 18 — Memorial Park Kragujevac
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Camnka 44. ITozunmja BUT 18 na xaptu P. CpOuje
Figure 44. Sample plot 18 position in the R. of Serbia map

Cga ctabna va BUT 18 cy cnaagyHosa.
Hu Ha jemHom crabny Huje 3a0enexeH
npouec aeponujaurje y Toky 2019. ronune.
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I'padpmxon 33. {edonujarmja mo Bpcrama npseha
Graph 33. Defoliation by tree species

I0I. rasquncTBo/Forest Estate  Kparyjesaw/Kragujevac
Tox.mocrasisamalInstallation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

Crapocr cactojune/Stand age 81100 roxunalyears

Tun 3emspumita/Soil type Eutric Vertisols

Hanmopcka sucunal/Altitude 256 m
Excmozurmja/Exposition Pasno/Flat
Buacaumreo/Ownership Hprxasuo/State

Camuka 45. Usrnex BUT 18
Figure 45. Sample plot 18

All trees on SP 18 are Hungarian oak trees.
Defoliation was not recorded in any of these
trees in 2019.

= Quercus frainetto

I'papuxon 34. 3actyrubeHoct Bpcta apeeha Ha BUT 18
Graph 34. The share of tree species on SP 18
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Buonnankanujcka rauka 19 — Cmpazapu
Sample plot 19 — Stragari

Belgrade

Mitrovice

Cauxa 46. [To3unuja BUT 19 na xaptu P. Cpouje
Figure 46. Sample plot 19 position in the R. of Serbia map

Ha BUT 19 nanase ce 23 crabna 1epa u
jemHo cTabo ciaayHa.

Ha jemnom crabmy mnepa nedonujanuja
uznocu 10%. Kox ocranux crabana oBa mojaBa
HUje 3a0eleKeHa.
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I'paduxon 35. [leponujanuja mo Bpcrama apseha
Graph 35. Defoliation by tree species
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I11. rasmunctBo/Forest Estate  Kparyjesary/Kragujevac
Tox.mocrasssamalInstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

61 — 80 rogunalyears
Vertic Luvisols

251 m

NE

Concreenuka/Private

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanamopcka pucunal/Altitude
Excnozunuja/Exposition
Biracaumreo/Ownership

b

Cauka 47. Uszrnen BUT 19
Figure 47. Sample plot 19

There are 23 Turkey oak trees and one
Hungarian oak tree on SP 19.

One Turkey oak tree had a defoliation rate
of 10%. Other trees had no signs of defoliation
detected.

Quercus cerris

® Quercus frainetto

I'paduxon 36. 3actyrubenoct Bpcra apseha va BUT 19
Graph 36. The share of tree species on SP 19



Bbuounnukanujcka tauka 20 — Tomemuno Iove

Sample plot 20 —Tometino Polje

Belgrade

ohrils

Valjevo

1 o~ 7
SER Py
28 |

@BUT 20

Now Razar -+

Mitrovice

Cauka 48. [Tozunuja BUT 20 na xaptu P. Cpouje
Figure 48. Sample plot 20 position in the R. of Serbia map

Ha BUT 17 nanasu ce 17 crabana 1iepa, ner
crabaya ciaayHa u Ba crabia Opese.

On ykynHor Opoja uepoBux cradaina, Ha 110
yetupu je aedoaujanuja 5%, onHocHo 15%, a Ha
et 10%.

Jenno crabno ciagyHa uma nedoiujanujy
10%.

Kon jennor crabna Opese nedoiujaiuja je
5%, a xox jegHor 25%.
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I'paduxon 37. ledommjammja mo Bpcrama apseha
Graph 37. Defoliation by tree species

I0I. rasquncTBo/Forest Estate  Kparyjesaw/Kragujevac
Tox.mocraeipama/Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

Crapocr cacrojune/Stand age

61 — 80 romuualyears
Dystric Cambisols
632 m
Excmozurmja/Exposition E
Baacaummrreo/Ownership

Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude

Concreenuka/Private

Camka 49. Usrnex BUT 20
Figure 49. Sample plot 20

There are 17 Turkey oak trees, five Hungarian
oak trees, and two birch trees on SP 17.

Of the total number of Turkey oak trees, four
trees had 5% and 15% defoliation, respectively,
and five trees had 10% defoliation.

One Hungarian oak tree had a defoliation rate
of 10%.

One birch tree had 5% defoliation and another
one 25%.

Betula pendula
= Quercus cerris
m Quercus frainetto

I'paduxon 38. 3actyruseHoct Bpcra apeeha Ha BUT 20
Graph 38. The share of tree species on SP 20
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Buounnukanujcka tauka 21 — Kpazyjeeay (I pownuya)
Sample plot 21 —Kragujevac (Grosnica)

1. razgunacTBo/Forest Estate
Tox.mocrasisamalInstallation year
Ksanmparua mpesxal/Grid
Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanmopcka pucunal/Altitude
Excnozunmja/Exposition
gRl=h, N Brnacrumrso/Ownership

Belgrade

Kparyjesarn/Kragujevac
2003

16 x 16 km
Pasnomo6uo/Uneven aged
Dystric Cambisols
591 m

N
Cormcreenukal/Private

\StRe,, [~

Kragujevac

Cacak @BUT 21 "

Kiusevac Knjazevac

Mitrovice

Cauxa 50. [To3unuja BUT 21 na xaptu P. Cpouje
Figure 50. Sample plot 21 position in the R. of Serbia map

BUT 21 npunana necer cradbana nepa, niect
crabaina rpada, mo Tpu crabdia OyKBe U jaCHKe U 110
jenHo crabio Opese u KpyIHOJIUCHE JIUIIE.

Kon crabama mepa wu rpaba 1ojaBa
nedonujanuje HUje 3a0eiekeHa, Kao HU KOJ
crabasa Opese u JuIe.

Crenen nedonujanuje Koj jeqHor crabia
oykee je 60%, xox jeaHor crabia jacuke 15%.

Jedomujaunuja (%) Defoliation

100

90

80

70

60
50
2
30
20
10 j
] N

I'paduxon 39. lepomujanmja mo Bpcrama apseha
Graph 39. Defoliation by tree species
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Cauxa 51. Usrnen BUT 21
Figure 51. Sample plot 21

SP 21 has ten Turkey oak trees, six hornbeam
trees, three beech, and three aspen trees, as well as
one tree of birch and large-leaved lime each.

Defoliation was not detected in Turkey oak,
hornbeam, birch, and lime trees.

The defoliation rate in one beech tree was
60%, while it was 15% in one aspen tree.

Betula pendula
Carpinus betulus
Fagus sylvatica
= Populus tremula
m Quercus cerris
= Tilia platyphyllos

I'paduxon 40. 3actyruseHoct Bpcra npeeha Ha BUT 21
Graph 40. The share of tree species on SP 21



Bbuounaukanmjcka tauka 23 — Typuja
Sample plot 23 —Turija

1. rasquactBo/Forest Estate  C. Kyuaj/N. Kucaj
Tox.mocraeipama/Installation year 2003

g Ksanpartna mpexa/Grid 16 x 16 km
Crapocr cactojune/Stand age 41 — 60 rogunalyears
o e Tun 3emmsumra/Soil type Chromic Cambisols
i Hanmopcka sucunal/Altitude 339 m
e gelbiads o Excmoszumuja/EXposition W
P e @BEDR3 Buacaumreo/Ownership Corncreenuka/Private

\StRe,

Mitrovice

Cauka 52. [Tosunuja BUT 23 na xaptu P. CpOuje Cauka 53. Usrnen BUT 23
Figure 52. Sample plot 23 position in the R. of Serbia map Figure 53. Sample plot 23

Ha BUT 23 najopojuuja cy crabna rpada, Hornbeam is the most abundant species on SP
15. Crabaa epa vMa 4eTHupH, IIPHOT jaceHa Tpu U 23, numbering 15 trees. There are four Turkey oak
KJIEHA JIBA. trees, three flowering ash, and two field maple
Kon tpu crabna rpaba npedonmjanumja trees.
usHocu 10%, kao 1 KO jeiHOT cTadia epa. Three hornbeam trees had 10% defoliation, as
Kox jennor crabma kieHa u jeanor mepa Was the case with one Turkey oak tree.
nedomujanmja je 20%. One field maple tree and one Turkey oak tree
Bpino Benmka pedonujanuja koncraropada had a defoliation rate of 20%.

je Ko Ba crabia pHor jaceHa, yak 80%, 0THOCHO Heavy defoliation was observed in two
90%. flowering ash trees, as much as 80% and 90%.
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I'padpmxon 41. leponujarmja mo Bpcrama npseha I'padmkon 42. 3actymbenoct Bpera apseha va BUT 23
Graph 41. Defoliation by tree species Graph 42. The share of tree species on SP 23
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Buounnukanujcka Tauka 24 — Opewmkosuya
Sample plot 24 — Oreskovica

I1I. razmunacto/Forest Estate C. Kyuaj/N. Kucaj
Tox.mocrasssamalInstallation year 2003

ot Ksanmparua mpesxal/Grid 16 x 16 km
Crapocr cacrojure/Stand age  <=20 roxmna/years
s s Tun 3emspuiTa/Soil type Eutric Cambisols
0 Hanmopcka pucunal/Altitude 189 m
£ Betirade Excnosunuja/Exposition SE
e Brnacuumrso/Ownership Comncraenuka/Private
@BuUT 24 -

Cauxa 54. [To3unuja BUT 24 ua xaptu P. Cpouje Cauxa 55. Usrnen BUT 24

Figure 54. Sample plot 24 position in the R. of Serbia map Figure 55. Sample plot 24
Cga cra0mna Ha BUT 24 cy 6arpemosa. All trees on SP 24 are black locust trees.

Ha necer crabana nema aedonujarnmje. Kox Ten trees had no defoliation. Two trees had

nBa ctabna nedonujaumja je 5%, kog ocam je 10%, 5% defoliation, eight trees 10%, and one tree 15%.
a xox jenHor 15%. Ha jenHowm ctabiy 3abenexena One tree had a defoliation rate of 30%, one tree
je mebonmjarmja ox 30%, Ha jemHom 50%, mok je  50%, while one tree was completely leafless, with
jemno crabio notmyno 6e3 numrha, gedonujanmja  99% defoliation in 2019.

j€ 99% y 2019. rogunm.
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I'padmkon 43. [ledonujauuja no Bpcrama apeeha I'padmkon 44. 3actymbenoct Bpera aApseha na BUT 24

Graph 43. Defoliation by tree species Graph 44. The share of tree species on SP 24
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Buounnukanujcka tauka 26 — Panosay (Ilempoeay na Mnaeu)
Sample plot 26 — Ranovac (Petrovac na Mlavi)

V.. - <deaa N I1I. rasguncTBO/FOrest Estate C. Kyuaj/N. Kucaj
= o Tox.nocrasibama/Installation year 2003
Gr i o :
p I | Ksanpartna mpexa/Grid 16 x 16 km
I:;‘ '>,\ Crapocr cactojune/Stand age 61 — 80 roauna/years
B A Tun 3emspumita/Soil type Dystric Cambisols
5 Jd Hanmopcka Bucuna/Altitude 216 m
- x g J(TheaEe il Excriosurmja/Exposition S
/ oy Smedérave — AN - i
P4 1 B /oD Buacaumreo/Ownership Corncreenuka/Private
§ @BUT 26 s
S\'L \ 5 \\_x
‘.,\‘7_:__'_13 Kragu) ""7’(
\‘ Keollevo \r\\
b le‘e Now Razin, "+ * g & ) J
g ;
Cauka 56. [Tosunuja BUT 26 na xaptu P. Cpouje Cauxa 57. Usrnen BUT 26
Figure 56. Sample plot 26 position in the R. of Serbia map Figure 57. Sample plot 26
Ha BUT 26 cy cBa crabia cinanyHoBa. All trees on SP 26 are Hungarian oak trees.
Ha jemmom ctabny Hema medonujanuje, Ha One tree had no defoliation, while it was 5% in

nBa crabia oHa usHocu 5%, Ha 16 crabana je 10%, two trees,10% in 16 trees, 20% and 30% in two

Ha 1o aBa crtabma 20%, omHocHo 30% um jemHo trees, respectively, and one tree had a 25% leaf
ctab1o nMa ryburak jumrha ox 25%. loss.
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I'paduxon 45. [lepommjanmja mo Bpcrama apseha I'paduxon 46. 3actyrupeHoct Bpcrta apeeha Ha BUT 26
Graph 45. Defoliation by tree species Graph 46. The share of tree species on SP 26
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Buounnukanujcka Tauka 27 — QOcanuna
Sample plot 27 — Osanica

Belgrade

Mitrovice

Cauxa 58. [To3unuja BUT 27 na xaptu P. Cpouje
Figure 58. Sample plot 27 position in the R. of Serbia map

JenHo crabio OykBe u 23 crabia KUTHaKa
Hanaze ce Ha BUT 27 u npunaziajy oBoj TauKH.

Ha crabny 6yxBe nedonujanuja je 15%.
Ha crabnuma kutkaka kpehe ce ox 0 10 30%. Kon
10 jeAHOT cTabiia u3Hocu 5%, ogHocHo 30%, Ha 14
crabaina je 10%, Ha n1Ba 15% Ha Tpu ctabsa 2%.
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I'paduxon 47. [leponujanuja mo Bpcrama apeeha
Graph 47. Defoliation by tree species
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C. Kyuaj/N. Kucaj
2003

16 x 16 km

41 — 60 romuna/years
Dystric Cambisols
652 m

III. rasgunactBo/Forest Estate
Tox.mocrasisamalInstallation year

Ksanmparua mpesxal/Grid
Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanamopcka pucunal/Altitude

Excnozunuja/Exposition S
Biracaumreo/Ownership

Concreenuka/Private

Cauxa 59. Usrnen BUT 27
Figure 59. Sample plot 27

One beech tree and 23 sessile oak trees belong
to SP 27.

The beech tree had a defoliation rate of 15%.
The defoliation of sessile oak trees ranged from 0
to 30%. One tree had 5% and one 30% defoliation,
14 trees had 10%, two trees 15%, and three trees
2%.

Fagus sylvatica
= Quercus petraea

I'padpmxon 48. 3actymbenoct Bpcra apseha va BUT 27
Graph 48. The share of tree species on SP 27



Buounaukanujcka tauka 28 — I[loraj uyka
Sample plot 28 —Potaj Cuka

V.. - <deaa N III. ra3muacTBO/Forest Estate  C. Kyuaj/N. Kucaj
* = M\ 1 Tox.mocrasisamalInstallation year 2003
e j KganpaTHa mpesxa/Grid 16 x 16 km
\ 7'7,_‘ Crapocr cactojune/Stand age 61 — 80 roauna/years
Y - W Tun 3emspumra/Soil type Rendzic Leptosols
Hanmopcka Bucuna/Altitude 619 m
' \ o g JriTheeuse . Excmozurmja/Exposition S
/ oy e L O\ .
B Buacaumreo/Ownership JNpxasro/State
| ot oy
: R, ..@FBUT 28 f‘
Cauka 60. [Tosunuja BUT 28 na xaptu P. CpOuje Coauka 61. Usrnen BUT 28
Figure 60. Sample plot 28 position in the R. of Serbia map Figure 61. Sample plot 28
On 24 crabsa OykBe, KOMHKO UX je Ha BUT Of the 24 beech trees on SP 28, 16 did not

28, na 16 umje youena aedomujarja. Ha tpu show any defoliation. In three trees, the loss of
crabuna ryoutak numrha mpoueseH je Ha 10%, kox leaves was estimated at 10%. In one tree the
jensor crabma medonmjarmja je 40%, xoxm msa defoliation was 40%, while it was 50% in two trees.
crabma oma wm3Hocu 50%. Ha jemnom crtabmy One tree lacked 80% of its leaves, while one tree
Henocraje 80% mumiha, 10k je kox jenuor creneH reached the defoliation rate of 99%.

nedomujarmje 99%.

Jedoanjanuja (%) Defoliation

100

90

= Fagus sylvatica

I'padpmxon 49. Jledonujarmja mo Bpcrama apseha I'pa¢uxon 50. 3actyrubeHoct Bpcta apeeha Ha BUT 28
Graph 49. Defoliation by tree species Graph 50. The share of tree species on SP 28
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Buounaukanujcka tauka 29 — Pyana I'maBa
Sample plot 29 —~Rudna Glava

Belgrade

Mirovice

Cauxa 62. [To3unuja BUT 29 na xaptu P. Cpouje
Figure 62. Sample plot 29 position in the R. of Serbia map

Lep je ca 19 crabana Haj3acTyIUbCHUJU Ha
BUT 29. Ty cy jom 4erupu crtabma ciaayHa U
jemHo rpaba.

Tpu crabna 1epa cy 6e3 aedonujamnuje, Ha
no 4yetupu crabia ona nznocu 20%, ogaocHo 30%
nu 40%. Kom naBa crabma KOHCTaTOBaHa je
nedonujanuja oxg 40%, a kox jenHor 50%.

Jedonujanuja (%) Defoliation
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I'padpmkon 51. Jledonujauuja no Bpcrama apeeha
Graph 51. Defoliation by tree species
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I1I. razmunacto/Forest Estate C. Kyuaj/N. Kucaj
2003

16 x 16 km

21 — 40 rogunalyears
Eutric Cambisols
346 m

SE

Concreenuka/Private

Tox.mocrasisamalInstallation year
Ksanmparua mpesxal/Grid
Crapocr cacrojure/Stand age
Tumn 3emsbuinTa/Soil type
Hanamopcka pucunal/Altitude

Excnozunuja/Exposition
Biracaumreo/Ownership

Cuamnka 63. Msrnex BUT 29
Figure 63. Sample plot 29

With 19 trees, Turkey oak is the most
abundant tree species on SP 29. There are four
Hungarian oak trees and one hornbeam.

Three Turkey oak trees had no defoliation,
four trees had 20%, 30%, and 40% defoliation,
respectively. Two trees had a defoliation rate of
40% and one of 50%.

Carpinus betulus

Quercus cerris

m Quercus frainetto

I'padmkon 52. 3actymbenoct Bpera aApseha na BUT 29
Graph 52. The share of tree species on SP 29



Buonnaukanujcka tauka 30 — Ky4yeso
Sample plot 30 — Kuéevo

Backa
Palanka

Belgrade

@ BT 30

\StRe,

Mitrovice

Cauka 64. [To3unuja BUT 30 na xaptu P. CpoOuje
Figure 64. Sample plot 30 position in the R. of Serbia map

Ha BUT 30 nanasu ce 13 crabana nepa,
mect crabajna ciiajyHa, YeTUpU OarpemMa U jeJHO
cTabiio rpaba.

Ha Tpu crabma 1nepa KOHCTAaTOBaHa je
nedomnujaruja oq 10%, a Ha YETHUPU OHA U3HOCH
20%.

Kopn wetupu crabna cinagyna aedonujanmja
je 10%.

HBa on uetupu crabna Oarpema HMajy
crenieHn aedonujamuje ox 10%.
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I'padpmxon 53. ledonujarmja mo Bpcrama npseha
Graph 53. Defoliation by tree species

C. Kyuaj/N. Kucaj
2003

16 x 16 km

61 — 80 rogunalyears
Dystric Cambisols
217 m

I11. rasquacTBo/Forest Estate
Tox.mocrasisama/Installation year
Ksanpartna mpexa/Grid
Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hanmopcka sucunal/Altitude

Excnosunuja/EXposition E
Baacaummrreo/Ownership

Concreenuka/Private

Cuamka 65. Usrnen BUT 30
Figure 65. Sample plot 30

There are 13 Turkey oak trees, six Hungarian
oak trees, four black locust trees, and one
hornbeam tree on SP 30.

Three Turkey oak trees were defoliated at a
rate of 10% and four at 20%.

The defoliation rate was 10%
Hungarian oak trees.

Two of the four black locust trees had a
defoliation rate of 10%.

in four

Carpinus betulus
Quercus cerris
m Quercus frainetto

= Robinia
pseudoacacia

I'padmkon 54. 3actymbenoct Bpera apseha na BUT 30
Graph 54. The share of tree species on SP 30
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Buonngukanujcka tauka 31 — Yjean (Majaanmnex)
Sample plot 31 — Ujevac (Majdanpek)

I1I. razmunacto/Forest Estate C. Kyuaj/N. Kucaj
Tox.mocrasssamalInstallation year 2003

ot Ksanmparua mpesxal/Grid 16 x 16 km
Crapocr cacrojune/Stand age 61 — 80 roxuma/years
;o Tumn 3emsbuinTa/Soil type Eutric Cambisols
7 Hanamopcka pucunal/Altitude 495 m
gelbiede : Excnosunuja/Exposition E
T v PR : Brnacurumrso/Ownership JpsxaBHo/State
@ bUT 31
Cauxa 66. [To3unuja BUT 31 na xaptu P. Cpouje Cauxa 67. Usrnen BUT 31
Figure 66. Sample plot 31 position in the R. of Serbia map Figure 67. Sample plot 31

On 14 crabana 6ykBe, KOJHWKO uX je Ha BUT Of the 14 beech trees on SP 31, nine did not
31, ma neBer Huje youeHa naedonujanmja. Ha show any defoliation. Defoliation was 10% in four
4yeTupH cTabna ona je 10%, a Ha jeraom 20%. trees and 20% in one tree.

On neser crabama rTpaba, cemam Hema Of the nine hornbeam trees, seven did not
ryouTak numha, Ha 1o jenHoMm ctadiy oH je 10%, suffer any leaf loss, while one tree had 10% and
oxHocHO 20%. another one 20% defoliation.

Ha jemnom crabiy Oenor jaceHa, Koje ce There was no defoliation in the common ash
HaJla3u Ha OBOj TaukH, HeMa Aedosujaruje. tree growing on this plot.

Jedonujanuja (%) Defoliation
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I'padukon 55. [Iedonujanmja mo Bpcrama apseha I'padukon 56. 3acrymsenoct Bpeta apeeha va BUT 31
Graph 55. Defoliation by tree species Graph 56. The share of tree species on SP 31

42



Buounaukanmjcka rauka 32 — Cesepan Kyuaj (Jacrpe6oBo)

Sample plot 32 — Severni Kuc¢aj (Jastrebovo)

Belgrade

el @BUT 32

SERg,,

Mitrovice

Cauka 68. [To3unuja BUT 32 na xaptu P. CpoOuje
Figure 68. Sample plot 32 position in the R. of Serbia map

Haj3acrymbenuja Bpcra 1o Opojy crabaia
Ha BUT 32 je O6yksa ca 14 crabana, 3aTum rpab ca
4eTHpu cTalia, Oeu jaceH W KIEH ca IO JBa
cTabia v 1iep u OpeKumba ca 1o jeAHUM CTa0JIoM.

Ha 1o jemnom ctabiy kiieHa u Oeor jaceHa
nedonujanuja uzHocu 10%.

Ha jennom crabny rpaba nedonujanmja je
20%, a Ha cTabny Opexume 25%.

Ha Tpm crabma OykBe KOHCTaTOBaHa je
nedonujanuja ox 10%, a Ha aBa 90%. Ha octanum
crabauma OykBe, Kao W Ha cra0iy 1epa
nedonujamyje HeMa.
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I'paduxon 57. leponujanmja mo Bpcrama apseha
Graph 57. Defoliation by tree species

III. rasguacTBO/FOrest Estate
Tox.mocrasisama/Installation year

Ksanpartna mpexa/Grid
Crapocr cacrojune/Stand age

Tum 3emsbuinTal/S0il type

C. Kyuaj/N. Kucaj
2003

16 x 16 km

81-100 romuualyears
Eutric Cambisols

Hanmopcka sucunal/Altitude 529 m
Excnosunuja/EXposition E
Baacaummrreo/Ownership JNpxasro/State

Camuka 69. Usrnex BUT 32
Figure 69. Sample plot 32

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

The defoliation rate was 10% in one common
maple and one common ash tree.

One hornbeam tree had a defoliation rate of
20% and one wild service tree 25%.

Three beech trees were defoliated at 10% and
two at 90%. Other beech trees, as well as the
Turkey oak tree, had no defoliation.

Acer campestre

Carpinus betulus

Fagus sylvatica

Fraxinus excelsior
m Quercus cerris

m Sorbus torminalis

I'paduxon 58. 3actyrupeHoct Bpcrta npeeha Ha BUT 32
Graph 58. The share of tree species on SP 32
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Buounnukanujcka tauka 33 — BykoBa riasa
Sample plot 33 — Bukova Glava

e I1I. razpuactBo/Forest Estate C. Kyuaj/N. Kucaj
2003

16 x 16 km

>121 ropunalyears

Eutric Leptosols

Tox.mocrasisamalInstallation year
Ksanmparua mpesxal/Grid
Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmopcka Bucuna/Altitude 432 m
By Belirade Excnozunmja/Exposition W
. oo il Bnacaumrso/Ownership JpxasHo/State

@BHT 33

L\ Skrg, g

Mirovice

Cauxa 70. [To3unuja BUT 33 na xaptu P. CpOuje
Figure 70. Sample plot 33 position in the R. of Serbia map

Opn 24 crabiia KATHAKa, KOJUKO MX je Ha
BUT 33, na ocam je nedonujaruja 10%, Ha uetupu
20%, na tpu crabna 30%. Ha no jexnom crabiy
KoHCTaToBaHa je nedosmjanuja ox 80%, 0AHOCHO
90%, 1ok je Ha qBa cradya ryourak jaumrha 99%.
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I'padukon 59. [Iedonujanmja mo Bpcrama apseha
Graph 59. Defoliation by tree species
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Cauka 71. Usrnen BUT 33
Figure 71. Sample plot 33

Of the 24 sessile oak trees on SP 33, eight had
10%, four 20%, and three 30% defoliation rates.
One tree had a defoliation rate of 80% and 90%,
respectively, while two trees lost 99% of their
leaves.

Quercus petraea

I'paduxon 60. 3actymsenoct Bpcra apseha va BUT 33
Graph 60. The share of tree species on SP 33



Buonnaukanmujcka tauka 34 — bosseBan
Sample plot 34 — Boljevac

Y <N 1. rasmuacTBo/Forest Estate Tumouxke ur./Timocke F.
£~ S, Ton.nocrapsmarsalInstallation year 2003
Cz o e g Ksanparua mpexa/Grid 16 x 16 km
’;“ 5,\ Crapocr cacrojune/Stand age 41 — 60 roxunalyears
N g N A5 0a Tun 3emsbumira/Soil type Mollic Leptosols
i \ Hanmopcka Bucuna/Altitude 441'm
x gaime C \ Excniosunuja/Exposition SE
\j/ c T o P / f /\‘ \ Bnacuumrso/Ownership Corncreenuxka/Private
) Opap g
W % Vavo ;‘/’
g -
& . v QBHTH4

Nis )
Novi Razar /% = * 7

Mitrovice

Camka 72. Ilozunuja BUT 34 na xaptu P. Cpouje
Figure 72. Sample plot 34 position in the R. of Serbia map

Ha BUT 34 cy cBa crabna, wux 24, crabia
nepa.

[ect crabana nMa MPOLEHEHY
nedonujarujy ox 5%, mo cegam cradana 10%,
oanocHo 15%. Ha jenmnom ctabiy nedonujaiyja je
20%, a Ha Tpu 25%.
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I'paduxon 61. [lepommjanmja mo Bpcrama apseha
Graph 61. Defoliation by tree species

Camuka 73. Usrnex BUT 34
Figure 73. Sample plot 34

All trees on SP 34, numbering 24, are Turkey
oak trees.

Six trees had an estimated defoliation rate of
5% and seven trees of 10% and 15%, respectively.
One tree had a defoliation rate of 20%, and three
trees reached the defoliation of 25%.

= Quercus petraea

I'paduxon 62. 3actyruseHoct Bpcrta apeeha Ha BUT 34
Graph 62. The share of tree species on SP 34
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Buonngukanujcka tauka 35 — JabykoBan
Sample plot 35 — Jabukovac

Belgrade

Mitrovice

Cauxa 74. ITo3unuja BUT 35 na xaptu P. Cpouje
Figure 74. Sample plot 35 position in the R. of Serbia map

buonnnukanujcka tauka (BUT) 35 — JabGykosai
nocrassbeHa je 2003. ronuHe y KBaJpaTHOj MPEKH
16 x 16 km y npxaBuoj mymu. Oa BUT je
noceueHa 2015. roauHe Kajma Cy Ha O] IIaBHE
BpcTe npBeha Omme Quercus cerris u Quercus
frainetto. Tlpema meromonoruju (Manual 2017)
BUT ce 3anpxasa Ha noctojehoj ToKaluju CBe 0K
HOBOM3HHUKJIA TI0jeIMHaYHa cTadia He Oy1y nMasa
MUHUMYM 60 CM BUCHHE, HAKOH Yera c€ HacTaBJba
npaheme 1o ycTajbeHOj METOJO0IOTHjH.
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I1I. razpuactBo/Forest Estate

Tox.mocrasisamalInstallation year

Ksanmparua mpesxal/Grid
Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanamopcka pucunal/Altitude

Excnozunuja/Exposition
Biracaumreo/Ownership

Tumouxe m./Timocke F.
2003

16 x 16 km

41 — 60 romuna/years
Eutric Cambisols

136 m

N

JNpxasHo/State

Cuamka 75. Usrnex BUT 35
Figure 75. Sample plot 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), this SP is retained
at its existing location until the newly-emerged
individual trees are at least 60 cm in height when
the monitoring is continued according to the
established methodology.



Buonnaukanmnjcka tauka 36 — Knagoso (Beauku besban)
Sample plot 36 — Kladovo (Veliki Beljan)

Tumouxe m./Timocke F.
2003

16 x 16 km

41 — 60 romuualyears
Calcaric Cambisols
168 m

I11. rasquacTBo/Forest Estate
Tox.mocrasisama/Installation year
Ksanpartna mpexa/Grid
Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude

Belgrade

Excnosunuja/EXposition N
Baacaummrreo/Ownership

=t ';‘Bﬂ:ss Hprxasuo/State
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ey Now Raza -+

Mitrovice

Cauka 76. [Tosunuja BUT 36 Ha kaptu P. CpoOuje
Figure 76. Sample plot 36 position in the R. of Serbia map

BUT 36 mpumaga 16 crnagyHOBUX M 0ocam
LIEPOBUX cTadana.

Ha nBa crabna cnagyna pedonujauvja je
5%. dedonujanuja o 10% peructposana je Ha 11
crabajna ciajyHa ¥ dyeTupu crtabia nepa. [lo nsa
crabsna obe Bpcre nmajy 15% nedonnjaumje, mno
jenno crabmo 20%. Konx jemnor crabma uepa
nedomnujaruja usnocu 30%.

Crabana Ha KOjuMa HHUje yoUeHa OBa 0jaBa
HeMma.
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I'padpmxon 63. {edonujarmja mo Bpcrama npseha
Graph 63. Defoliation by tree species

Cuamka 77. Usrnen BUT 36
Figure 77. Sample plot 36

SP 36 has 16 Hungarian oak and eight Turkey
oak trees.

The defoliation rate was 5% in two Hungarian
oak trees. Defoliation of 10% was registered in 11
Hungarian oak and four Turkey oak trees. Two
trees of both species had a 15% defoliation rate
each, while one tree of both species had 20% of
defoliation. In one tree, the defoliation rate was
30%.

There were no trees with no defoliation.

Quercus cerris
= Quercus frainetto

I'paduxon 64. 3actyrubeHoct Bpcra apeeha Ha BUT 36
Graph 64. The share of tree species on SP 36

47



Buonngukanujcka tauka 37 — Bparapunua
Sample plot 37 — Vratarnica

Belgrade

\SERs,, ~

“"@BHT 37

Mitrovice

Cauxa 78. [To3unuja BUT 37 na xaptu P. Cpouje
Figure 78. Sample plot 37 position in the R. of Serbia map

CacraB ¥ 0JIHOC BpCcTa IipeMa 0pojy cradasa
Ha Tauku 37 je 20 crabama crnajgyHa W YeTHPU
cralna mepa.

Ha jeanom crabmy crnagyHa HeMa
nedonujanuje. Ha ocam crabana oBe BpcTe M Ha
jemHoM ctadiry niepa nedonujanmja je 5%. Ha mect
CIIaJyHOBUX M TPH LiepoBa cTabiia MpoLEHhEeHa je
nedonujaruja o 10%. Ha tpu crabma cnamyHa
nedowujanuja je 15%, a Ha asa 20%.
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I'paduxon 65. [lepomujammja mo Bpcrama apseha
Graph 65. Defoliation by tree species
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Tumouxe m./Timocke F.
2003

16 x 16 km

41 — 60 romuna/years
Eutric Cambisols

231 m

III. rasgunactBo/Forest Estate
Tox.mocrasisamalInstallation year

Ksanmparua mpesxal/Grid
Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanamopcka pucunal/Altitude

Excnozunuja/Exposition S
Biracaumreo/Ownership

Concreenuka/Private

Cuamka 79. Usrnex BUT 37
Figure 79. Sample plot 37

According to the stand composition, the ratio
of species on sample plot 37 is 20 Hungarian oak
to 4 Turkey oak trees.

One Hungarian oak tree had no defoliation.
Eight trees of this species and one tree of Turkey
oak had a defoliation rate of 5%. A defoliation rate
of 10% was estimated in six Hungarian oak and
three Turkey oak trees. Three Hungarian oak trees
had a defoliation rate of 15% and two had 20%.

Quercus cerris
= Quercus frainetto

I'paduxon 66. 3actyrubenoct Bpcra apseha va BUT 37
Graph 66. The share of tree species on SP 37



Buonnaukanmujcka tauka 38 — bahesnna
Sample plot 38 — Bacevica

1. razgunacTBo/FOrest Estate
Tox.mocrasisama/Installation year
Ksanpartna mpexa/Grid
Crapocr cacrojune/Stand age
Tun 3emspumra/Soil type
¥ Hanmopcka sucunal/Altitude

gekane Excnosunuja/EXposition

oz ' Baacaummrreo/Ownership

Tumouxe m./Timocke F.
2003

16 x 16 km

41 — 60 romuna/years
Eutric Vertisols

327 m

N
Cormcreenuxkal/Private

L sk Rtz

Mitrovice

Cauka 80. [To3unuja BUT 38 na xaptu P. CpoOuje
Figure 80. Sample plot 38 position in the R. of Serbia map

Ha BUT 38 3actymsbeHo je 19 crabaina 1iepa
U et cradaja ciaayHa.

[lo nBa crabma obOe BpcTe WMMajy cTereH
nedonujaruje ox 5%. Kox mecer crabana mepa u
IBa crabna cinaayHa aedonujanuja usHocu 10%.
Ha mect neposux crabana aedonujaunja je 15%,
a Ha jeHoM 30%.
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I'padmkon 67. JIledonujanuja no Bpcrama apseha
Graph 67. Defoliation by tree species

Cumka 81. Usrnen BUT 38
Figure 81. Sample plot 38

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

Two trees of both species had a defoliation
rate of 5% each. The defoliation rate was 10% in
ten Turkey oak and two Hungarian oak trees. The
defoliation rate of six Turkey oak trees was 15%,
and one had a defoliation rate of 30%.

Quercus cerris

m Quercus frainetto

I'padmkon 68. 3actymsenoct Bpeta apseha na BUT 38
Graph 68. The share of tree species on SP 38
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Buonngukanujcka tauka 39 — Htyonk
Sample plot 39 — Stubik

Belgrade

@BUT 39

SERg,,

Mitrovice

Cauxa 82. [To3unuja BUT 39 na xaptu P. Cpouje
Figure 82. Sample plot 39 position in the R. of Serbia map

Ca 17 crabana, 1iep je Haj3acCTYIJbEHH]H Ha
BUT 39. Cnenu ciamyH ca 4eTHPH U KIIEH ca TPU
crabna.

Ha uerupu crabia mepa KOHCTaTOBaHa je
nedonujanuja ox 5%, Ha mect cradana ox 10%.
Ha net crabaia ona usnocu 15%, a Ha nBa crabna
40%.

JBa crabna cnamyHa umajy nedoiujanujy
ox 10%, o jenHo crabio 15%, 1j. 20%.

Cgsa Tpu crabia KieHa uMajy aedonujanujy
nporemeny Ha 15%.
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I'padpmkon 69. [ledonujanuja no Bpcrama apseha
Graph 69. Defoliation by tree species

50

Tumouke m./Timocke F.
2003

16 x 16 km

21 — 40 rogunalyears
Calcaric Cambisols
330 m
Excnozunuja/Exposition S
Biracaumreo/Ownership

I1I. rasguacTBo/Forest Estate
Tox.mocrasisamalInstallation year

Ksanmparua mpesxal/Grid
Crapocr cacrojure/Stand age

Tumn 3emsbuinTa/Soil type
Hanamopcka pucunal/Altitude

Concreenuka/Private

Cuamnka 83. Usrnex BUT 39
Figure 83. Sample plot 39

Numbering 17 trees, Turkey oak is the most
prevalent species on SP 39. It is followed by
Hungarian oak (four trees) and field maple (three
trees).

A defoliation rate of 5% was observed in four
and 10% in six Turkey oak trees. It was 15% in
five trees and 40% in two trees.

Two Hungarian oak trees had defoliation of
10% and one tree 15% and 20%, respectively.

All three field maple trees had defoliation
estimated at 15%.

Acer campestre

Quercus cerris
m Quercus frainetto

I'padmkon 70. 3actymssenoct Bpera aApseha na BUT 39
Graph 70. The share of tree species on SP 39



Buonnaukanujcka tauka 40 — Cero3apeBo
Sample plot 40 — Svetozarevo
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Camnka 84. [Tozunuja BUT 40 na xaptu P. CpOuje
Figure 84. Sample plot 40 position in the R. of Serbia map

Ha BUT 40 cy cBa crabna 6ykoa. Camo Ha
JIBa je perucTpoBaHa zedonujanuja, U TO Ha
jemaom 50%, a Ha jemgHOM 95%.
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I'padpmxon 71. ledponujarmja mo Bpcrama apseha
Graph 71. Defoliation by tree species

III. rasguacTBO/FOrest Estate
Tox.mocrasssamalInstallation year

Ksanpartna mpexa/Grid

Crapocr cacrojune/Stand age

Tum 3emsbuinTal/S0il type
Hanmopcka sucunal/Altitude
Excmozurmja/Exposition
Buacaumreo/Ownership

J. Kyuaj/S. Kucaj
2003

16 x 16 km

41 — 60 roxunalyears
Dystric Cambisols
421 m

N

Hprxasuo/State

Camka 85. Usrnex BUT 40
Figure 85. Sample plot 40

All trees on SP 40 are beech trees. Only two
recorded defoliation, one at 50% rate and another
one at 95%.

m Fagus sylvatica

I'paduxon 72. 3actyrubeHoct Bpcra apeeha Ha BUT 40
Graph 72. The share of tree species on SP 40
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Buonngukanujcka tauka 41 — PexoBan (PaTkoBanm)

Sample plot 41 — Rekovac (Ratkovac)

Belgrade

Mironce

Cauxa 86. [To3unuja BUT 41 na xaptu P. Cpouje
Figure 86. Sample plot 41 position in the R. of Serbia map

On 24 crabna va BUT 41, 16 cy crabna
CllaJlyHa, IecT OarpeMa, a 1o jeJHo Oelior jaceHa
U MeJIyHIIa.

Hedonujanja je 3abenexxeHa camMo Ha
OarpemMoBUM CcTa0JIMMa, U TO Ha JiBa cTabia 60%, a
Ha 1o jeaHoMm ctabmy 30%, omHocHO 50%.
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I'paduxon 73. Iedonujanmja mo Bpcrama apseha
Graph 73. Defoliation by tree species
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J. Kyuaj/S. Kucaj
2003

16 x 16 km

41 — 60 romuna/years
Eutric Cambisols

III. rasgunactBo/Forest Estate
Tox.mocrasisamalInstallation year

Ksanmparua mpesxal/Grid
Crapocr cacrojure/Stand age

Tumn 3emsbuinTa/Soil type

Hanamopcka pucunal/Altitude 400 m
Excnozunuja/Exposition NE
Biracaumreo/Ownership JNpxasHo/State

Cauxa 87. Usrnen BUT 41
Figure 87. Sample plot 41

Out of 24 trees on SP 41, 16 are Hungarian
oak trees, six are black locust, one common ash,
and one downy oak tree.

Defoliation was recorded only in black
locust trees — 60% in two trees and 30% and 50%
in one tree, respectively.

Fraxinus excelsior

Quercus frainetto

= Quercus pubescens

® Robinia
pseudoacacia

I'padmxon 74. 3actyrubenoct Bpcra npseha Ha BUT 41
Graph 74. The share of tree species on SP 41



Buonnaukanmjcka tauka 42 — JlecnoroBan
Sample plot 42 — Despotovac

1. rasmuactBo/Forest Estate  J. Kyuaj/S. Kugaj
Tox.nocrassbamal Installation year 2003

: oo Ksanpartna mpexa/Grid 16 x 16 km
Crapocr cactojune/Stand age  Pasnono6ro/Uneven aged
s S T 7N Tum 3emsbninTal/Soil type Chromic Luvisols
o ‘ Hanmopcka sucuna/Altitude 386 m
L Egtiae ( 7 Excrnozunuja/EXposition N
gy, P Buacuumrso/Ownership Concreenuka/Private
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Cauka 88. [Tozunuja BUT 42 na xaptu P. Cpouje Cauxa 89. Usrnex BUT 42
Figure 88. Sample plot 42 position in the R. of Serbia map Figure 89. Sample plot 42
Ha BUT 42 cacras Bpcra je cneaehu: mep — SP 42 has the composition of species as

8 crabana, cmaayH — 5 crabana, kien — 3 crabma, follows: Turkey oak — 8 trees, Hungarian oak — 5
npHU jaceH — 3 crabma, kuTwak — 4 crabma, trees, field maple — 3 trees, flowering ash — 3 trees,
MOJBCKM jaCeH — jelHo cTabio, AuBJba Tpemma — Sessile oak — 4 trees, narrow-leafed ash — one tree,

jemHo crabio, rpab — jeaHo crabiio. wild cherry — one tree, hornbeam — one tree.

On cBux crabama, Ha camMo JBa je Of all the trees, only two were found to have
KoHcTaToBaHa Aedonujammja ox 10%, Ha jenHom a defoliation rate of 10% — one Turkey oak tree and
cTabity 1iepa u cTabiry MoJbCKOT jaceHa. one narrow-leafed ash tree.
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I'paduxon 75. lepommjarnmja mo Bpcrama apseha I'paduxon 76. 3actyrupeHoct Bpcta apeeha Ha BUT 42
Graph 75. Defoliation by tree species Graph 76. The share of tree species on SP 42
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Bbuonnaukanujcka tauka 44 — Apusbe
Sample plot 44 — Arilje

Belgrade

Mitrovice

Canka 90. [Tozunuja BUT 44 na xaptu P. CpOuje
Figure 90. Sample plot 44 position in the R. of Serbia map

JomunanTHa Bpcta Ha BUT 44 je Oyksa, ca
19 crabana. Ha oBoj Tauku cy u Tpu ctabna 1epa u
10 jeiHo cTabuio rpaba u cinagyHa.

[Ipunukom ocmarpama y Toky 2019. ronune
HUje KOHCTATOBaHa 10jaBa aedoujaiuje.
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I'paduxon 77. [leponujarnuja mo Bpcrama apseha
Graph 77. Defoliation by tree species
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III. rasgunactBo/Forest Estate Vixune/UZice
Tox. nocTasbamsallnstallation

year 2003
Ksanparua mpexa/Grid 16 x 16 km

61 — 80 rogunalyears
Eutric Cambisols

Crapocrt cacrojune/Stand age
Tum 3emipuinTal/Soil type

Hanmmopcka Bucuna/Altitude 471 m
Excnozunmja/Exposition NE
Comncrenuka/Private

Biacaumreo/Ownership

T

Cauxa 91. Usrnen BUT 44
Figure 91. Sample plot 44

The dominant species on SP 44 is beech, with
19 trees. There are also three Turkey oak trees on
this sample plot and one tree of hornbeam and
Hungarian oak each.

During the 2019 observation, no defoliation
was detected.

Carpinus betulus
Fagus sylvatica

m Quercus cerris

m Quercus frainetto

I'paduxon 78. 3actyrubeHoct Bpcra apseha na BUT 44
Graph 78. The share of tree species on SP 44



Buonnaukanmnjcka tauka 45 — [lapruzancke Boge

Sample plot 45 — Partizanske Vode

Belgrade

L skrg, '

@BHT 45

Mitrovice

Cauka 92. [Tosunuja BUT 45 na xaptu P. CpOuje
Figure 92. Sample plot 45 position in the R. of Serbia map

Benu Oop je jemuHa BpcTa Koja ce Hala3u Ha
BUT 45.

Ha nBa ctabna oBe BpcTe KOHCTAaTOBaHA je
nedonujaruja ox 5%. Ha 5 crabana nedonujanmja
n3nocu 10%, Ha ocam crabana 15%, a Ha 1o Tpu
crabna 20%, 1j. 25%. Kom mo jemnor crabna
nedonujanuja je 40%, 80% u 99%.
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I'padmkon 79. Jledonujanuja no Bpcrama apseha
Graph 79. Defoliation by tree species

1. rasmuacTBo/Forest Estate  Vikune/UZice
Tox.nocrassbamal Installation year 2003
Ksanpartna mpesxa/Grid 16 x 16 km

61 — 80 rogunalyears
Eutric Leptosols
972 m

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

Excnosunuja/EXposition N
Baacaummrreo/Ownership

JpxaBHo/State

Camka 93. Usrnex BUT 45
Figure 93. Sample plot 45

Scots pine is the only species found on SP 45.

Two trees of this species had a defoliation rate
of 5%. Five trees had a defoliation rate of 10%,
eight trees 15%, and three trees 20% and 25%,
respectively. Defoliation classes of 40%, 80%, and
99% had one tree each.

Pinus sylvestris

I'padmkon 80. 3actymssenoct Bpeta apseha na BUT 45
Graph 80. The share of tree species on SP 45
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Buonngukanujcka tauka 47 — Kocjepuh (Paxkana)

Sample plot 47 — Kosjeri¢ (RaZana)

Belgrade

@BHT 47 .

Mitrovice

Canka 94. [Tozunuja BUT 47 na xaptu P. CpOuje
Figure 94. Sample plot 47 position in the R. of Serbia map

ITo nBa crabmna jaOyke W JUMBIBE TPEIIHE,
jemHo cradiio cnaayHa u 19 1iepa yuHe ApBEHACTE
Bpcte BUT 47.

Hu na jenHom on HaBeneHux crabama HUje
0wmt0 Ha3Haka jaedoaujanuje y Toky 2019. rogune.
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I'paduxon 81. [lepomujarnuja mo Bpcrama apseha
Graph 81. Defoliation by tree species
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I1I. razmunacto/Forest Estate Vxune/Uzice
Tox.nocrassbama/lnstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

101-120 rogunalyears
Calcaric Cambisols

Crapocrt cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmmopcka Bucuna/Altitude 478 m
Excnozunuja/Exposition SW
BuacaumrBo/Ownership Concrenuka/Private

Cuamka 95. Usrnex BUT 47
Figure 95. Sample plot 47

Two apple trees, two wild cherry trees, one
Hungarian oak, and 19 Turkey oaks make the tree
species composition on SP 47.

None of the listed trees showed any signs of
defoliation during 2019.

Malus domestica
Prunus avium
m Quercus cerris

m Quercus frainetto

I'paduxon 82. 3actyrbenoct Bpcra npseha va BUT 47
Graph 82. The share of tree species on SP 47



Buonnaukanmnjcka tauka 48 — Yaxune I (Ilo:xera)

Sample plot 48 — Uzice 11 (PoZega)
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Caunka 96. [Tosunuja BUT 48 na xaptu P. CpOuje
Figure 96. Sample plot 48 position in the R. of Serbia map

JBa cradna na BUT 48 npunanajy rpady, mo
jenHo crtabio KJeHy W JAWBJBOj Tpemmbu, a 20
crabana OyKBH.

Camo Mmely OykoBuM crabiuma npumehiena
je u 3abenexeHa aedoiujainja, KoJ 1Ba cTadlia o
10%, u xox 1o jemHor ctabna ox 15%, 20%, 35%
u 40%.
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I'padpmxon 83. {edonujarmja mo Bpcrama npseha
Graph 83. Defoliation by tree species

1. razguacTBo/Forest Estate  Vakume/UZice
Tox.nocrassbamal Installation year 2003

Ksanpartna mpesxa/Grid 16 x 16 km

Crapocr cacrojune/Stand age 61 — 80 roxunalyears
Tun 3emspumita/Soil type Albic Luvisols
Hanmopcka sucunal/Altitude 455 m

Excmozurmja/Exposition E
Buacaumreo/Ownership

Concrenuka/Private

Camka 97. Usrnex BUT 48
Figure 97. Sample plot 48

There are two hornbeam trees, one field
maple, one wild cherry, and 20 beech trees on SP
48.

Only beech trees showed signs of defoliation,
two trees — 10%, and one tree 15%, 20%, 35%, and
40%, respectively

Acer campestre
Carpinus betulus
= Fagus sylvatica

® Prunus avium

I'pa¢uxon 84. 3actyrubeHoct Bpcra apeeha Ha BUT 48
Graph 84. The share of tree species on SP 48
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Bbuonnaukanujcka tauka 49 — Yikune Il (buocka)
Sample plot 49 — Uzice II (Bioska)

1. razaunacTBo/Forest Estate Vxune/Uzice
Tox.nocrassbama/lnstallation year 2003

e Ksanmparua mpesxal/Grid 16 x 16 km
Crapocr cactojure/Stand age 41 — 60 roxunalyear
=Y ;o Tumn 3emsbuinTa/Soil type Eutric Cambisols
¥ Hanamopcka pucunal/Altitude 733 m
e gefed Excnozunuja/Exposition E
: - Biracaumreo/Ownership Corncreennka/Private

L\ Skrg, g

& e .BI,I"I‘49 Cacak Wik

Cauxa 98. [To3unuja BUT 49 na xaptu P. Cpouje Cauxa 99. Usrnex BUT 49
Figure 98. Sample plot 49 position in the R. of Serbia map Figure 99. Sample plot 49
Ha BUT 49 cBa 3acTtymbena crtabma cy All trees on SP 49 are Turkey oak trees, 24
1IEpoBa, BHX 24, of them.
Cenam cradana je ca nedonmjarijom ox 5%, Seven trees had a defoliation rate of 5%,
a no jexno ca aedponmjanmjom oxm 10%, 20%, while there was one tree in each defoliation class
onHocHO 30%. of 10%, 20%, and 30%.
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I'paduxon 85. [leponujarnuja mo Bpcrama apseha I'paduxon 86. 3actyrubenoct Bpcra npseha Ha BUT 49
Graph 85. Defoliation by tree species Graph 86. The share of tree species on SP 49
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Buonnaukanmujcka tauka 50 — bpezoBa
Sample plot 50 — Brezova

Belgrade

L skrg, '

Mitrovice

Cauka 100. IToszummja BUT 50 Ha kaptu P. Cpbuje
Figure 100. Sample plot 50 position in the R. of Serbia map

Csa crabma na BUT 50 npunanajy Oyksu, a
HU Ha jeTHOM O]l HhUX HHUje KOHCTATOBaHA I10jaBa
nedonujaruje y 2019. roguan.
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I'padmkon 87. Jledonujanuja no Bpcrama apseha
Graph 87. Defoliation by tree species

I11. rasmunacTBo/Forest Estate
Tox.mocrasssamalInstallation year
Ksanpartna mpesxa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude

Excnosunuja/EXposition
Baacaummrreo/Ownership

Iomuja/Golija

2003

16 x 16 km

81 — 100 romuna/years
Eutric Cambisols

860 m

N

JpxaBHo/State

Cuamka 101. Uzrnex BUT 50
Figure 101. Sample plot 50

All trees on SP 50 are beech trees, and none
of them showed signs of defoliation in 2019.

Fagus sylvatica

I'padmkon 88. 3actymsenoct Bpeta apseha na BUT 50
Graph 88. The share of tree species on SP 50
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buounaukanujcka tauka S1 — Cpeamwa peka
Sample plot 51 — Srednja reka

I1I. razmunacto/Forest Estate I'onuja/Golija
Tox.nocrassbama/lnstallation year 2003
i Ksanmparua mpesxal/Grid 16 x 16 km

81 — 100 romuna/years
Eutric Cambisols
1263 m
e gefed Excnozunuja/Exposition E
= Baacaumrso/Ownership

Crapocrt cacrojune/Stand age
Tun 3empumra/Soil type
Hanamopcka pucunal/Altitude

HpxaBHo/State

SERg,,

Mitrovice

Cauxa 102. TTosunja BUT 51 wa kaptu P. Cp6uje
Figure 102. Sample plot 51 position in the R. of Serbia map

buonnaukanujcka Ttauka (BUT) 51 -
Cpenmwa peka nocraBibeHa je 2003. roaune y
KBagpaTHOj Mpexu 16 x 16 km y npkaBHOj
mrymu. OBa BUT je noceuena 2018. roaune kaga
je Ha Woj rmaBHa Bpcta napeha Owmma Fagus
sylvatica. [Ipema merononoruju (Manual 2017)
BUT ce 3agpxkaBa Ha noctojehoj mokamnuju cse
JIOK HOBO M3HMKJIA TIOjeTUHAYHA cTa0ia He OyTy
uMana MUHEMYM 60 cm BUCHHE, HAKOH 4era ce
HacTaB/ba mpaheme MO YCTaJbeHO] METO0-
JIOTHjH.

60

Camka 103. Usrneq BUT 51
Figure 103. Sample plot 51

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



Bbuonnaukanujcka tauka 52 — Knagauna
Sample plot 52 — Kladnica

Y. -\ 1. razguactBo/Forest Estate  T'ommja/Golija
g'(\ y k“m\ Tox.mocrasspamal/lnstallation year 2003
S e | Ksanparua mpexa/Grid 16 x 16 km
Sv*» L
5\ '~>\ Crapocr cacrojune/Stand age 61 — 80 roxunalyears
B j \ Tum 3emsbuinTal/S0il type Dystric Cambisols
& < Hanmopcka Bucuna/Altitude 1389 m
e/ e ! D . "
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Camnka 104. [To3unmja BUT 52 Ha kaptu P. Cpouje Canka 105. Uzrnen BUT 52
Figure 104. Sample plot 52 position in the R. of Serbia map Figure 105. Sample plot 52
Ha BUT 52 cBa ctabina cy OykoBa. All trees on SP 52 are beech trees.
Ha Tpum crabma  KOHCTaroBaHa  je Three trees had defoliation of 10%, two 20%,

nedonujarmja ox 10%, va qBa 20%, a Ha jemnom and one tree lacked 50% of leaves.
crabny damu 50% nuirha.
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I'padpmxon 89. Jledonujarmja mo Bpcrama npseha I'pa¢uxon 90. 3actyrubeHoct Bpcra apeeha Ha BUT 52
Graph 89. Defoliation by tree species Graph 90. The share of tree species on SP 52
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Buonngukanujcka tauka 53 — Cjennna 3anajg

Sample plot 53 — Sjenica Zapad

- Valjevo

@FBUT 53 %
5. g h

Mirovice

Canka 106. TTosunuja BUT 53 wa kaptu P. Cpbuje
Figure 106. Sample plot 53 position in the R. of Serbia map

Ilect crabama Ope3e u 18 crabana Oesor
bopa Hanase ce na BUT 53.

Ha uyernpu crabnma Opese u mer cradana
oenor 6opa nedonujanuja je mo 5%, Ha jeTHOM
ctabiy Opese u 1iect crabajia Oenor 6opa U3HOCH
10%. JenHo cTabno O6pese uma nedonujanujy 15%
muirha.
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I'paduxon 91. ledonujanuja mo Bpcrama apseha
Graph 91. Defoliation by tree species
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I1I. razmunacto/Forest Estate T'onwuja/Golija
Tox.mocrassbamallnstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

<= 20 roxuualyears
Eutric Planosols
1107 m

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanmopcka pucunal/Altitude

Excnozunmja/Exposition N
Biracaumreo/Ownership

Concrenuka/Private

P .. il

Cuuka 107. Usrneq BUT 53
Figure 107. Sample plot 53

Six birch trees and 18 Scots pine trees are
found on SP 53.

Four birch trees and five Scots pine trees had
a defoliation rate of 5%, while one birch tree and
six Scots pine trees had 10% defoliation. One birch
tree lost 15% of its leaves.

Betula pendula
® Pinus sylvestris

I'pagmxon 92. 3actymibenoct Bpcra apseha vHa BUT 53
Graph 92. The share of tree species on SP 53



Buonnaukanmnjcka tauka 54 — 3aouaHu
Sample plot 54 — Zao¢ani

- r3 @ BHT 54 o 2o

Kraljeve

Nis )
\
7 Nowi Razar "+ + © 7

Mitrovice

Cauka 108. TTosurmja BUT 54 ua xaptu P. Cp6uje
Figure 108. Sample plot 54 position in the R. of Serbia map

Ha BUT 54 nanasu ce 17 crabajia mosbCKor
jaceHa, IIECT crabajia JyXmbaka M JeIHO CTaldJio
KIICHA.

Kon kiena je nedonmjanumja 30%. Kox 11
cTabaja MoJbCKOT jaceHa W TPH CTadJia JyXKmhaka
nedonujaruja n3aocu 10%. Kox no jegnor crabna
obe oBe Bpcte nedonujanmja je 15%, ogHOCHO
20%. Hajeeha nedonujanuja Ha oBoj Tauku, 25%,
KOHCTaTOBAaHa j€ Ha jeIHOM CTa0Iy Ty KHbaka.
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I'paduxon 93. ledommjarnmja mo Bpcrama apseha
Graph 93. Defoliation by tree species
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1. rasmuactBo/Forest Estate  Tonmuja/Golija
Tox.nocrassbamal Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

Crapocr cacrojune/Stand age <= 20 roxunal/years

Tun 3emspumita/Soil type Eutric Vertisols

Hanmopcka sucuna/Altitude 237 m
Excmozurmja/Exposition Pagno/Flat
Buacaumreo/Ownership Concrenuka/Private

1 bt

Cuamnka 109. Wzrnen BUT 54
Figure 109. Sample plot 54

There are 17 narrow-leafed ash trees, six
pedunculate oak trees, and one field maple tree on
SP 54.

The field maple tree had a defoliation rate of
30%. The defoliation rate of 11 narrow-leafed ash
trees and three pedunculate oak trees was 10%.
One tree of both species had a defoliation rate in
the classes of 15% and 20%. The highest
defoliation on this sample plot of 25% was
observed in one pedunculate oak tree.

Acer campestre

m Fraxinus
angustifolia

® Quercus robur

I'paduxon 94. 3actyruseHoct Bpcrta apeeha Ha BUT 54
Graph 94. The share of tree species on SP 54
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Buonngukanujcka tauka 55 — bynoxesa
Sample plot 55 — Budozelja

- Valjevo

Kraljeve

@BUT 55 Kiovac esle o)

Nis \
\

Mirovice

Cauxa 110. ITosunuja BUT 55 na kaptu P. Cp6uje
Figure 110. Sample plot 55 position in the R. of Serbia map

Hecer crabana OykBe, ocam rpaba u mect
crabana nepa npunanaajy BUT 55.

Ha crabnuma rpada vuje npumehen ryourak
suiha.

Ha jennom crtabny OykBe nedoinujaiuja je
10%, xao u Ha aBa ctabxia mepa. JlBa crabna nepa
uMajy nedonujanujy oa 5%, a jemHo ox 15%.
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I'paduxon 95. [leonujanuja mo Bpcrama apseha
Graph 95. Defoliation by tree species
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I1I. razmunacto/Forest Estate T'onwuja/Golija
Tox.mocrassbamallnstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

Crapocr cacrojune/Stand age 81 — 100 roxunalyears

Tun 3emsbuTal/Soil type Dystric Cambisols

Hanmmopcka Bucuna/Altitude 782 m
Excnozunuja/Exposition N
BuacaumrBo/Ownership Concrenuka/Private

Ciauka 111. Usrnen BUT 55
Figure 111. Sample plot 55

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

No loss of leaves was observed in hornbeam
trees.

One beech tree had a defoliation rate of 10%,
as well as two Turkey oak trees. Two Turkey oak
trees had a defoliation rate of 5% and one of 15%.

Carpinus betulus
= Fagus sylvatica

m Quercus cerris

I'pagmxon 96. 3actymbenoct Bpcra apBeha vHa BUT 55
Graph 96. The share of tree species on SP 55



Buonnaukanujcka tauka 56 — Jlazan
Sample plot 56 — Lazac

M III. ra3muacTBO/FOrest Estate
Tox.mocrasssamalInstallation year

Ksanpartna mpesxa/Grid
Crapocrt cacrojune/Stand age

A Tun 3emspumra/Soil type
e \ Hanmopcka sucuna/Altitude
{ N - Excmozurmja/Exposition
\J‘,"' L e Lv:\-\\‘ , /\'\‘—:’\ Baacaummrreo/Ownership
j Dpvten \
i @ LUTS6 :'~

Nis X
7 Nowi Razar "+

Mitrovice

Cauka 112. Tlosurmja BUT 56 Ha kaptu P. Cpouje
Figure 112. Sample plot 56 position in the R. of Serbia map

Hu na jemnom ox 20 crabana cnamyHa u
4eTupu cradna mepa, Koiuko ux je Ha BUT 56,
HUje KOHCTaTOBaHA IojaBa Jedolujaluje y TOKY
2019. ronune.

2019.
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I'padpmxon 97. ledonujarumja mo Bpcrama npseha
Graph 97. Defoliation by tree species

T'onmja/Golija

2003

16 x 16 km

61 — 80 rommualyears
Albic Luvisols

383 m

NW

Concrenuka/Private

Cuamka 113. Usrnen BUT 56
Figure 113. Sample plot 56

None of 20 Hungarian oak and four Turkey
oak trees on SP 56 showed signs of defoliation in

Quercus cerris
m Quercus frainetto

I'pa¢uxon 98. 3actyrubeHoct Bpcra apeeha Ha BUT 56
Graph 98. The share of tree species on SP 56
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Bbuonnaukanujcka tauka 57 — I'opaunhu
Sample plot 57 — Gorac¢i¢i

I1I. razmunacto/Forest Estate

Tox.nocrasspama/Installation year

Ksanmparua mpesxal/Grid

Crapocrt cacrojune/Stand age

=y Tun 3empumra/Soil type

T, Hanamopcka pucunal/Altitude
Excnozunuja/Exposition

\ \ Biracaumreo/Ownership

Belgrade

@BHUT 57 Cuprfa

Kialjevo.

Mironce

Cauxa 114. Tlozunuja BUT 57 na kaptu P. Cp6uje
Figure 114. Sample plot 57 position in the R. of Serbia map

Hu Ha jenHoM oz 23 crabia OykBe U jetHOM
cTalJly CHTHOJHCHE JIUTe, KOJMKO ux je Ha BUT
57, uuje 3abenexeHa nojasa aedonujanuje y 2019.  2019.
TOJIMHHU.
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I'paduxon 99. [leponujanuja mo Bpcrama apeeha
Graph 99. Defoliation by tree species

66

Iomnja/Golija

2003

16 x 16 km

41 — 60 romunalyears
Albic Luvisols

536 m

NW
ComncrBenuka/Private

Cumka 115. Usrnen BUT 57
Figure 115. Sample plot 57

None of 23 beech trees and one small-leaved
lime tree growing on SP 57 recorded defoliation in

Fagus sylvatica
m Tilia cordata

I'papuxon 100. 3actymsbeHoct Bpcta apseha na BUT 57
Graph 100. The share of tree species on SP 57



Buonngukanujcka tauka 58 — boryrosauka bama (CaBoBo)
Sample plot 58 — Bogutovacka Banja (Savovo)

Sk
\=2

Mironce

Cauka 116. T[Tozummja BUT 58 Ha kaptu P. Cpbuje
Figure 116. Sample plot 58 position in the R. of Serbia map

Ha BUT 58 je jenno cTabmo ropckor jaBopa
u 24 crabna OykBe.

Hedonujanmja Ha cTabiy jaBopa je 5%,
KOJIMKO je W Ha JeBeT crabana Oykee. Ha jemHoM
cTabny Oykee nedosujaimja usnocu 10%. Ha
oCTaJIMM cTabjiuMa HUje KOHCTaTOBaHa.
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I'padpuxon 101. [ledonmjanuja mo BpcTama apseha
Graph 101. Defoliation by tree species

I1I. raznuactBO/Forest Estate

Tox.mocrasssamalInstallation year

Ksanpartna mpesxa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hanmopcka sucunal/Altitude

Excnosunuja/EXposition
Baacaummrreo/Ownership

Cronoswu/Stolovi

2003

16 x 16 km

81 — 100 romuna/years
Dystric Cambisols
949 m

w

JpxaBHo/State

Cauxka 117. Usrneq BUT 58
Figure 117. Sample plot 58

There are one sycamore maple tree and 24
beech trees on SP 58.

The defoliation of the sycamore maple tree
was 5%, as was the case with nine beech trees. One
beech tree had a defoliation rate of 10%. Other
trees had no defoliation detected.

Acer
pseudoplatanus

m Fagus sylvatica

I'paduxon 102. 3actyruseHoct Bpcra npeeha va BUT 58
Graph 102. The share of tree species on SP 58
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Bbuonnaukanujcka tauka 59 — Kpassea Kamenuna (Lepje)

Sample plot 59 — Kraljeva Kamenica (Cerje)

Belgrade ™

ol

Mironce

Cauxa 118. TTosunuja BUT 59 ua kaptu P. Cp6uje
Figure 118. Sample plot 59 position in the R. of Serbia map

Hajzactymibenuja Bpcta Ha BUT 59 je Genun
oop ca 19 crabana. IlpucytHa cy jomr mo jBa
cTalJa IPHOT jaceHa ¥ KUTHhaKa 1 jeTHO CTadIIo 13
KaTeropyje ocTayu JUIhapH.

Jedonujanmja Ko IPHOT jaceHa U KUTHaKa
uzHocu 10% kox cBux cradana.

Crabno u3 rpyne ocranux jumhapa Hema
95% numrha.

Ha nBa ctabmia Genor 6opa aedonujanuja je
10%, a Ha ocramuM crtabiauMa OBE BPCTE HUje
3a0enexeHa.
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I'paduxon 103. [ledonujanuja mo Bpcrama apseha
Graph 103. Defoliation by tree species
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III. rasgunactBo/Forest Estate
Tox.nocrasspama/Installation year

Ksanmparua mpesxal/Grid

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanmopcka pucunal/Altitude
Excnozunmja/Exposition
Biracaumreo/Ownership

Cronosu/Stolovi
2003

16 x 16 km

<= 20 romuHalyears
Eutric Leptosols
575 m

wW

JpxaBHo/State

Cumka 119. Usrnen BUT 59
Figure 119. Sample plot 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 broadleaves.

Defoliation of flowering ash and sessile oak
was 10% in all trees.

The tree from the group of other broadleaves
did not have 95% leaves.

The defoliation rate of the two Scots pine
trees was 10%, and the other trees of this species
had no defoliation detected.

Fraxinus ornus
Other broadleaves
= Pinus sylvestris
= Quercus petraea

I'paduxon 104. 3actymssenoct Bpeta npseha na BUT 59
Graph 104. The share of tree species on SP 59



Buonnaukanmjcka tauka 60 — Bpmauka bama
Sample plot 60 — Vrnjacka Banja

V.. - <aaN III. razpuncTBO/FOrest Estate  Cronosu/Stolovi
P Tox.nocrassbamal Installation year 2003

v w Ksanpartna mpesxa/Grid 16 x 16 km

\l,j" 3 Crapocr cactojune/Stand age 41 — 60 roxunal/years
k- m B Tun 3emsbumral/Soil type Albic Luvisols
J Hanmopcka sucunal/Altitude 392 m
il 97 Slk(aae il Excmozurmja/Exposition NW

| CorncrBenuka/Private

- Smedeonc

b WA Bunacuaumrso/Ownership

L 4
Oprp

| Kragujevac
\ o
\ 4 Cacak Cupna

\ @ BHT 60

Kneevac Krjazevac

Nis

Cauka 121. Usrnen BUT 60

Cauka 120. TTosurmja BUT 60 Ha kaptu P. Cpouje
Figure 121. Sample plot 60

Figure 120. Sample plot 60 position in the R. of Serbia map

Ha jennom on 24 crabna ciamyHa, KOJIHKO One of the 24 birch trees growing on SP 60,

ux je Ha BUT 60, mnebonujammja je 10%. Ha had a defoliation rate of 10%. Other trees did not

ocTalM HHje KOHCTaToOBaHa mojasa fAedonujarmje  record defoliation during 2019.

y Toky 2019. rogusne.
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I'papmxon 105. [ledonujanuja mo Bpcrama apseha I'papmxon 106. 3actyrubeHoct Bpcra npeeha na BUT 60
Graph 105. Defoliation by tree species Graph 106. The share of tree species on SP 60



Bbuonngukanujcka tauka 61 — I'ou
Sample plot 61 — Go¢

- i III. raspuncTBO/FOrest Estate
= \ Tom.nocrassbama/lnstallation year

‘[ Keanparaa mpexa/Grid
Crapocrt cacrojune/Stand age
% RA, . Tun 3emsbumra/Soil type

3 Hanmopcka Bucuna/Altitude

Belgrade ™

Excnozunuja/Exposition

Cronoswu/Stolovi
2003

16 x 16 km

41 — 60 romuualyears
Dystric Cambisols
404 m

S

Smederons

Nie \
\

Mironce

Cauxa 122. Tlosunja BUT 61 Ha kaptu P. Cp6uje
Figure 122. Sample plot 61 position in the R. of Serbia map

Ha BUT 61 cBa crabna, ykymHo 24,
npunanajy Oyksu.

Ha mect crabana nedonujanuja je 5%, Ha
jemaom 10%, a Ha ocTanMM HEMa OBE TI0jaBe.
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I'paduxon 107. dedonujanuja mo BpcTama apeeha
Graph 107. Defoliation by tree species

70

JpxaBHo/State

Biracaumreo/Ownership

Cumka 123. Usrneq BUT 61
Figure 123. Sample plot 61

All trees on SP 61, 24 in total, are beech trees.
Six trees had a defoliation rate of 5%, one tree
10%, while other trees had no defoliation

= Fagus sylvatica

I'papuxon 108. 3actymssenoct Bpcra apseha na BUT 61
Graph 108. The share of tree species on SP 61



Buonnaukanmnjcka tauka 62 — Iliaem
Sample plot 62 — Ples

Belgrad 3
be - A

Smedearovo

Zojeca

ovn. § Knnevac razevac
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Cauka 124. Tlosurmja BUT 62 Ha kaptu P. Cpouje

Figure 124. Sample plot 62 position in the R. of Serbia map

Csa crabma na BUT 62, ykynno 24,

MpUIaaajy OyKBH.

Ha uetupu crabna nedonujaimja je 10%, a

Ha OCTaJIMM HEMa OBE TI0jaBe.
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I'papmxon 109. [ledonujanuja mo Bpcrama apseha
Graph 109. Defoliation by tree species

I11. rasmunacTBo/Forest Estate
Tox.mocrasssamalInstallation year
Ksanpartna mpesxa/Grid
Crapocrt cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude
Excmozurmja/Exposition
Buacaumreo/Ownership

Pacuna/Rasina

2003

16 x 16 km

61 — 80 rogumalyears
Eutric Cambisols
1108 m

N

Concrenuka/Private

Cuamka 125. Usrnen BUT 62
Figure 125. Sample plot 62

All trees on SP 62, 24 in total, are beech trees.
Four trees had a defoliation rate of 10%, while

other trees had no defoliation

= Fagus sylvatica

I'pagmxon 110. 3actyrubeHoct Bpcra npeeha na BUT 62
Graph 110. The share of tree species on SP 62
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Bbuonnaukanujcka tauka 63 — Jlenenan
Sample plot 63 — Lepenac

Belgrade

@BUT 63

Mironce

Cauxa 126. TTosunuja BUT 63 ua kaptu P. Cp6uje
Figure 126. Sample plot 63 position in the R. of Serbia map

Ha BUT 63 je 20 crabana OykBe, Tpu cTabna
1epa 1 jeTHO CTabJI0 KUTHAKa.

Ha crabnuma nepa Hema aedosujanuje. Ha
jemHoM crabmy OykBe ® CTalOlNy KHTHAaKa
nedonujanja usHocu 20%. Tpu crabna Oykse
uMmajy aedonujaumjy ox 10%. Ha ocranum
cTabnrMa oBa I10jaBa HUje 3a0enexeHa.
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I'papuxon 111. [ledonujanuja no Bpcrama apseha
Graph 111. Defoliation by tree species
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I1I. razmunacto/Forest Estate Pacuna/Rasina
Tox.nocrassbama/lnstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

>121 ropunalyears
Eutric Cambisols

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmopcka Bucuna/Altitude 614 m
Excnozunmja/Exposition E
BuacaumrBo/Ownership Concrenuka/Private

Ciauka 127. Usrnen BUT 63
Figure 127. Sample plot 63

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

There was no defoliation in Turkey oak trees.
The defoliation rate in one beech and one sessile
oak tree was 20%. Three beech trees had a
defoliation rate of 10%. In other trees, this
phenomenon was not recorded.

Fagus sylvatica
Quercus cerris
m Quercus petraea

I'papuxon 112. 3actymsbeHoct Bpcta apseha na BUT 63
Graph 112. The share of tree species on SP 63



Buonnaukanujcka tauka 64 — Mo3roso
Sample plot 64 — Mozgovo

Belgrade

L
SERy,
“

Cauka 128. Tlosurmja BUT 64 ua kaptu P. Cpouje
Figure 128. Sample plot 64 position in the R. of Serbia map

Ha BUT 64 je jenno ctabno jacuke u 23
crabna Oykge.

Hedonujanmja Ha ctadny jacuke je 60%. Ha
net crabana Oykse nedonujanuja nsnocu 10%, Ha
jenHoMm ctabmy je 20%, a Ha jemHoM 99%. Ha
OCTaJIMM CTa0JIMMa OBa [10jaBa HUje KOHCTaTOBaHA.
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I'paduxon 113. [ledonmmjamuja mo BpcTama npeeha
Graph 113. Defoliation by tree species

1. rasquactBo/Forest Estate Pacuna/Rasina
Tox.nocrassbamal Installation year 2003
Ksanpartna mpesxa/Grid 16 x 16 km

Crapocr cacrojune/Stand age 61 — 80 rogunalyears

Tun 3emspumita/Soil type Dystric Cambisols

Hanmopcka sucunal/Altitude 685 m
Excnosunuja/EXposition E
Baacaummrreo/Ownership JpxaBHo/State

Cuamnka 129. Vsrnen BUT 64
Figure 129. Sample plot 64

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

The defoliation of the aspen tree was 60%.
Five beech trees had a defoliation rate of 10%, one
tree 20%, and one tree 99%. Other trees had no
signs of this phenomenon.

Fagus sylvatica
® Populus tremula

I'padmxon 114. 3actymuseHoct Bpcra npeeha na BUT 64
Graph 114. The share of tree species on SP 64
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Buounaukanmjcka tauka 65 — Kpymesan bp3eha
Sample plot 65 — Krusevac Brzeéa

W ‘“\\ I1I. razgunacTBo/Forest Estate  HIT Komaorux/NP Kopaonik
;'”\ y x..,“:"'\( Tox.mocrasspamallnstallation year 2003
s ot g Ksanparua mpexa/Grid 16 x 16 km
& ¢
[ o '}»\ Crapocr cacrojune/Stand age 21 — 40 roaunalyears
i Ry ¥ é N Tun 3emspumra/Soil type Eutric Cambisols
& S\ «j/ Hanmmopcka Bucuna/Altitude 1066 m
. ? L SR K“ Excnosumuja/Exposition SE
/ o Sugitor \ 2N )
()/ T e R J/ 2 Biracaumreo/Ownership JpxaBHo/State
5 Dy \"
C\“’\’ Valjevo \;)
A i
. \‘ Kaly \\‘
8 @BHT 65 Nia I 2\
% s;%/ Eh e
C;» et . Prist :\
7 § A
Camnka 130. [To3unuja BUT 65 Ha kaptu P. Cpouje Cuamka 131, Uzrnen BUT 65
Figure 130. Sample plot 65 position in the R. of Serbia map Figure 131. Sample plot 65
Ha BUT 65 nanase ce 22 crabna npHor 6opa There are 22 Austrian pine trees, one Scots
M 110 jeJIHO cTabiio 6esor 6opa u IPHOT jaceHa. pine, and one flowering ash tree on SP 65.
Hu Ha jeroM o1 oBux crabana y Toky 2019. No defoliation was reported in any of these
rojvHe HUje 3a0enekeHa mojasa nedoujanyje. trees during 2019.
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Fraxinus ornus
= Pinus nigra
m Pinus sylvestris

I'padpuxon 115. [ledonujanuja mo Bpcrama apeeha I'pa¢puxon 116. 3actymsbeHoct Bpcta apseha na BUT 65
Graph 115. Defoliation by tree species Graph 116. The share of tree species on SP 65
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Buonnaukanmjcka tauka 66 — Beauka Bynauna

Sample plot 66 — Velika Pulica

Belgrade

L
SERy,
“

Cauka 132. Tlosurmja BUT 66 Ha kaptu P. Cpouje
Figure 132. Sample plot 66 position in the R. of Serbia map

buonnnukanujcka tauka (BUT) 66 — Benuka
bBymuna mocrtaBmena je 2003. romuHe |y
KBaJIpaTHOj Mpexxu 16 X 16 Km y npuBaTHOj nrymu.
OBa BUT je noceuena 2016. roguHe Kaja cy Ha
1B0j raBHe Bpcte apBeha 6une Quercus frainetto
u Quercus petraea. ITpema meromosoruju (Manual
2017) BUT ce 3aapkaBa Ha moctojeho] JoKanuju
CBE JIOK HOBO M3HHKJA IOjeJJMHaYHa cralia He
Oyny nmaixa MUHUMYM 60 CM BHCHHE, HAKOH Yera
ce HacraBjba npaheme [0  YCTaJbeHO]
METO/IOJIOTHjU.

Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

1. rasquactBo/Forest Estate Pacuna/Rasina
Tox.nocrassbamal Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

61 — 80 romuna/years
Dystric Cambisols

Hanmopcka sucunal/Altitude 567 m
Excrnozunuja/EXposition NE
Buacaumreo/Ownership Concrenuka/Private

Cauxka 133. Usrinen BUT 66
Figure 133. Sample plot 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), this SP is retained
on its existing location until the newly-emerged
individual trees are at least 60 cm in height when
the monitoring is continued according to the
established methodology.
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Buonnaukanujcka tauka 67 — Makpemane
Sample plot 67 — MakreSane

Belgrade

SkRg,

Mironce

Cauxa 134. Tlosunja BUT 67 na kaptu P. Cp6uje
Figure 134. Sample plot 67 position in the R. of Serbia map

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

Kox neser crabana mepa u 1Ba claayHa
neponmujarja u3Hocu 10%. [ledonujanujy oxn
20% wuma cemam crabana Iiepa W JBa cTabna
cnanyna. Kon jeaHor crabia nepa aedonujaiuja je
40%. Jenno crabino crnamyHa uma aedonujanujy
30%, a jenHo 99%.
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I'padpuxon 117. [ledonujanuja no Bpcrama apseha
Graph 117. Defoliation by tree species

76

2

Tun 3emsbuiTal/Soil type Eutric Cambisols

Hanmopcka pucunal/Altitude 268 m
Excnozunmja/Exposition SW
BuacaumrBo/Ownership Concrenuka/Private

Cumka 135. Usrneq BUT 67
Figure 135. Sample plot 67

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

The defoliation rate in nine Turkey oak and
two Hungarian oak trees was 10%. The 20%
defoliation was reached by seven Turkey oak trees
and two Hungarian oak trees. One Turkey oak tree
had a defoliation rate of 40%. One Hungarian oak
tree had a defoliation rate of 30% and one 99%.

Quercus cerris
® Quercus frainetto

I'papuxon 118. 3actymssenoct Bpcra apseha na BUT 67
Graph 118. The share of tree species on SP 67



Buonnaukanmujcka tauka 68 — bpyc
Sample plot 68 — Brus

Belgrade

Cauka 136. ITosurmja BUT 68 ua kaptu P. Cpouje
Figure 136. Sample plot 68 position in the R. of Serbia map

Ha BUT 68 je 18 crabana nepa, 1Ba crabia
ClIaJlyHa U YeTUPHU CTaba barpema.

Ha cemam crabana mepa nedonujanuja je
10%, a na jennom 20%.

Ha jemnom ctabny ciagayna jaedonujaiuja
m3Hocu 10%.

Ilo jenHo crabio ox yetupu cradia 6arpema
nMma nedomujanunjy ox 20%, 30%, 40% u 80%.
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I'papmxon 119. [ledonujanuja mo Bpcrama apseha
Graph 119. Defoliation by tree species

1. rasquactBo/Forest Estate Pacuna/Rasina
Tox.nocrassbamal Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

61 — 80 romuna/years
Eutric Leptosols

Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucuna/Altitude 328 m
Excrnozunuja/EXposition S
Buacaumreo/Ownership Concrenuka/Private

Cuamka 137. Usrnen BUT 68
Figure 137. Sample plot 68

There are 18 Turkey oak trees, two Hungarian
oak trees, and four black locust trees on SP 68.

Seven trees had a 10% defoliation rate and
one had 20% defoliation.

The defoliation of one Hungarian oak tree
was 10%.

The defoliation rates of 20%, 30%, 40%, and
80% were represented by one of the four black
locust trees.

Quercus cerris

Quercus frainetto

= Robinia
pseudoacacia

I'pagmxon 120. 3actyrbeHoct Bpcra npeeha na BUT 68
Graph 120. The share of tree species on SP 68
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Buounnukanmjcka tauka 69 — beaa Ilananka

Sample plot 69 — Bela Palanka
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Cauxa 138. TTosunuja BUT 69 na kaptu P. Cp6uje
Figure 138. Sample plot 69 position in the R. of Serbia
map699

Cpa crabma na BUT 69, ykynno 24,
npunanajy Oyksu.

Ha no jenHom crabny aedonujanuja je 5%,
15%, 25% wu 50%. Kon wuyerupu crabia
nedonujaruja je 10%, kox neser je 20%, ko et
crabama 30%, a kox aBa 40%.
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I'paduxon 121. [leponujanuja mo Bpcrama apeeha
Graph 121. Defoliation by tree species
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Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

III. rasgunactBo/Forest Estate Hum/Nis
Tox.mocrassbamallnstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

81 — 100 roxuna/years
Rendzic Leptosols

Hanmopcka Bucuna/Altitude 1355 m
Excnozunmja/Exposition PaBHo/Flat
BuacaumrBo/Ownership JpxaBHo/State

Cumka 139. Usrnen BUT 69
Figure 139. Sample plot 69

All trees on SP 69, 24 in total, are beech trees.

There was one tree in each defoliation class of
5%, 15%, 25%, and 50%. Four trees had a
defoliation rate of 10%, nine trees 20%, five trees
30%, and two trees 40%.

w Fagus sylvatica

I'padpuxon 122. 3actynsbeHoct Bpcta apseha na BUT 69
Graph 122. The share of tree species on SP 69



Bbuonngukanujcka tauka 70 — JlykoBo
Sample plot 70 — Lukovo

D 1. rasquactBo/Forest Estate Humi/Nis
L Tox.nocrassbamal Installation year 2003
= Keanparaa mpexa/Grid 16 x 16 km

61 — 80 romuna/years
Eutric Leptosols

Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude 593 m
Belirade Excmo3umuja/Exposition S
o et Buacaumreo/Ownership Concrenuka/Private

Canka 140. TTo3urja BUT 70 ua xaptu P. Cpbuje
Figure 140. Sample plot 70 position in the R. of Serbia map

Ha BUT 70 je 17 crabana uepa u cegam
crabaia ciaayHa.

Ha mect crabana uepa nedoinujamuja je 5%,
Ha 1o z1Ba je 10%, omnocHo 20% 1 Ha jetHOM 30%.

Ha jemnom ctabny ciagayna jaedonujaiuja
n3nocu 10%, Ha jennom 30%, a Ha Tpu cTabna je
5%.

Ha ocramum crabnmuma Ha Tauku 70 oBa
nojaBa HHje 3a0erexeHa.
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I'paduxon 123. [leponujanuja mo BpcTama apseha
Graph 123. Defoliation by tree species

Cauxka 141. Usrneq BUT 70
Figure 141. Sample plot 70

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

Six Turkey oak trees had a defoliation rate of
5%, two had 10% and 20%, respectively, and one
30%.

The defoliation rate of Hungarian oak was
10% in one tree, 30% in one tree, and 5% in three
trees.

Other trees on plot 70 did not have any signs
of this phenomenon.

Quercus cerris
= Quercus frainetto

I'padmxon 124. 3actyruseHoct Bpcra npeeha na BUT 70
Graph 124. The share of tree species on SP 70
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Buonngukanujcka tauka 71 — BphenoBuua
Sample plot 71 — Vréenovica

Belgrade

\SERe, 1~

Mironce

Cauxa 142. Tlozunja BUT 71 ua kaptu P. Cp6uje
Figure 142. Sample plot 71 position in the R. of Serbia map

JenHo crabno upHor jaceHa u 23 crabna
nepa Hayaszu ce Ha BUT 71.

Ha no mect crabana uepa nedonujaiuja je
5%, 1j. 10%, Ha ner crabana je 15%, Ha TpH je
20%, a Ha 1o jeaHoM je 25%, omnocHo 30%.

Ha crabny upHor jacena pedonujanuja je
30%.
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I'padpuxon 125. [ledonujanuja no Bpcrama apseha
Graph 125. Defoliation by tree species
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I1I. razmunacto/Forest Estate
Tox.nocrasspama/Installation year
Ksanmparua mpesxal/Grid
Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanmopcka pucunal/Altitude

Excnozunmja/Exposition
Biracaumreo/Ownership

Hum/Nis

2003

16 x 16 km

41 — 60 roxuna/years
Rendzic Leptosols
252 m

S

Concrenuka/Private

Cauxka 143. Usrnen BUT 71
Figure 143. Sample plot 71

There are one flowering ash tree and 23
Turkey oak trees on SP 71.

The defoliation rates of 6% and 10% were
detected in six Turkey trees, respectively, five trees
had a defoliation rate of 15%, three 20%, one 25%
and one 30%.

The flowering ash tree had defoliation of

30%.

Fraxinus ornus

m Quercus cerris

I'papuxon 126. 3actynsbeHoct Bpcta apseha na BUT 71
Graph 126. The share of tree species on SP 71



Buonnaukanujcka tauka 72 — PagenkoBaig
Sample plot 72 — Radenkovac

Belgrade

Kneeva: ’mqg

Cauka 144. Tlosurmja BUT 72 ua kaptu P. Cpouje
Figure 144. Sample plot 72 position in the R. of Serbia map

Ha BUT 72 cBa 3actynsbeHa cTadia, yKyImHO
24, npunazaajy OyKBH.

Ha o ner crabana nedonujaiuja je 5%, 1j.
10%.

Ha ocranum crabnviMa Ha OBOj Taudyku
nedonyjalja HAje KOHCTaTOBaHA.
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I'paduxon 127. [ledhonmjamuja mo Bpctama npeeha
Graph 127. Defoliation by tree species

1. rasquactBo/Forest Estate Humi/Nis
Tox.nocrassbamal Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

41 — 60 ronuHa/years
Eutric Cambisols

Crapocr cacrojune/Stand age

Tum 3emsbuinTal/S0il type

Hanmopcka sucuna/Altitude 1105 m
Excrnozunuja/EXposition PaBHo/Flat
Baacaumreo/Ownership JpxaBHO/State

Camuka 145. Usrnen BUT 72
Figure 145. Sample plot 72

All trees on SP 72, 24 in total, are beech trees.

Five trees had a defoliation rate of 5%, and
another five had 10% of their leaves defoliated.

Other trees on this plot had no defoliation
detected.

Fagus sylvatica

I'padmxon 128. 3actyruseHoct Bpcra npeeha va BUT 72
Graph 128. The share of tree species on SP 72
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Buonnaunkanujcka tauka 73 — [pujenomse | (Ilo6ujennx)
Sample plot 73 — Prijepolje | (Pobijenik)
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Cauxa 146. ITosunuja BUT 73 ua kaptu P. Cp6uje
Figure 146. Sample plot 73 position in the R. of Serbia map

Uerupu crabna jene m 20 crabma cmpue
Hanaze ce Ha BUT 73.

Ha jemnom crabmy cmpue aedonujanuja je
99%.Ha ocranmum crabimma cMpye W CBHUM
crabiuma jesie Hema aedosujanyje.

SP 73.

defoliation.
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I'paduxon 129. [leponujanuja mo Bpcrama apeeha
Graph 129. Defoliation by tree species
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IIpujenosbe/Prijepolje
2003

16 x 16 km
Pasznono6no/Uneven aged
Rendzic Leptosols
1201 m

Papno/Flat
JpxaBHo/State

Cuauka 147. Usrneq BUT 73
Figure 147. Sample plot 73

There are four fir trees and 20 spruce trees on

One spruce tree had a defoliation rate of 99%.
Other spruce trees and all fir trees recorded no

Abies alba
m Picea abies

I'papuxon 130. 3actymsbeHoct Bpcra apseha na BUT 73
Graph 130. The share of tree species on SP 73



Buonnankanujcka tauka 74 — Hosa Bapom (boxeruhn)

Sample plot 74 — Nova Varos (BoZetiéi)

BN I1I. raspquacteo/Forest Estate  Tlpujemosse/Prijepolje

o ; ’ Tox.nocrassbamsa/Installation year 2003
X w Keanparaa mpexa/Grid 16 x 16 km
\1;\' g Crapocr cacrojune/Stand age  Pasnono6Ho/Uneven aged

,, s A e, . Tum 3emsbuinTal/S0il type Humic Cambisols

o ” Hanmopcka Bucuna/Altitude 1191 m

il P Beiirade C : Excniosunuja/EXposition N

; 9 il g, O Bnacuumrso/Ownership JpsxaBHo/State

L 4
Oprp

Nis

Cauka 149. Usrnen BUT 74

Cauka 148. Tlosurmja BUT 74 ua kaptu P. Cpouje
Figure 149. Sample plot 74

Figure 148. Sample plot 74 position in the R. of Serbia map

Ha BUT 74 cBa crabna cy cMpyeBa, bHX 24. All trees on SP 74, 24 of them, are spruce

Ha yetupu crabma nedosnujaiuja U3HOCH
10%, na jearom 40%, a cBa octaia crabia cy 6e3 Four trees had a defoliation rate of 10%, one
KoHcTaToBaHe Aedonujarmje y 2019. ronunm. 40%, and all other trees were without any
defoliation in 2019.

trees.
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I'papmxon 131. [ledonujanuja mo Bpcrama apseha I'papmxon 132. 3actymbeHoct Bpcra npseha na BUT 74
Graph 131. Defoliation by tree species Graph 132. The share of tree species on SP 74
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Buonngukanujcka tauka 75 — Ilpujenosmse 11
Sample plot 75 — Prijepolje 11

[I. razguacTBo/Forest Estate  IIpujemosse/Prijepolje
AN Tox.nocrassbama/lnstallation year 2003
g Ksanparna mpexal/Grid 16 x 16 km

41 — 60 roxuna/years
Gleyic Luvisols
1050 m

g . Crapocr cacrojune/Stand age
N <SRz ' i Tun 3emsbuiTa/Soil type
Hanmopcka Bucuna/Altitude

Excnozunmja/Exposition W
Biracaumreo/Ownership

Belgrade ™

JpxaBHo/State

Mironce

Cauxa 150. ITosumja BUT 75 ua kaptu P. Cpbuje
Figure 150. Sample plot 75 position in the R. of Serbia map

Ha BUT 75 je 3acrymbeHo 19 crabana
KHTH-aKa U 1eT cTadana iepa.

Ha crabnauma riepa Hema nedosujaiuje.

Hedonujanmja Ha Tpu cTablia KUTHAKA je
10%, a wa mo jeanom 20%, 25% wu 40%. Ha
OCTaJuM cTadiinMa KuTHhaka HeMa jaedoiujanyje.
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I'paduxon 133. [leponujanuja mo Bpcrama apseha
Graph 133. Defoliation by tree species
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Cuamka 151. Usrneq BUT 75
Figure 151. Sample plot 75

There are 19 sessile oak trees and five Turkey
oak trees on SP 75.

Turkey oak trees had no defoliation.

Three sessile oak trees had defoliation of
10%, while there was one tree in each of the
following three classes — 20%, 25%, and 40%.
There was no defoliation in other sessile oak trees.

Quercus cerris
= Quercus petraea

I'padpuxon 134. 3actymssenoct Bpera npseha na BUT 75
Graph 134. The share of tree species on SP 75



Buonnaukanujcka tauka 76 — Put Tpuasa (I'osmja 3anan)

Sample plot 76 — Rit Trnava (Golija zapad)

Belgrade

Cauka 152. Tlosurmja BUT 76 ua kaptu P. Cpouje
Figure 152. Sample plot 76 position in the R. of Serbia map

Ha BUT 76 cy 3actynsbena 22 crabna Oykse
U JBa ctadiia cMpue.

Ha crabnuma cmpue Hema aedosnujanuje.

Hedonujanmja Ha jeqHom ctabiy OykBe je
5%, a Ha yetupu je 10%. Ha octamum crabnuma
OykBe HeMa jedonujanyje.
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I'paduxon 135. [leponmjanuja mo Bpctama apseha
Graph 135. Defoliation by tree species

Crapocr cacrojune/Stand age

Tum 3emsbninTal/Soil type

I11. rasmunacTBo/Forest Estate IlIymapeTBo/Sumarstvo
Tox.nocrassbamal Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

41 — 60 roxuna/years
Dystric Cambisols

Hanmopcka sucuna/Altitude 1526 m
Excrnozunuja/EXposition SW
Buacaumreo/Ownership JpxaBHo/State

Cauxka 153. Usrneq BUT 76
Figure 153. Sample plot 76

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

There was no defoliation in spruce trees.

One beech tree had a defoliation rate of 5%,
and four had 10% defoliation. There is no
defoliation in other beech trees.

Fagus sylvatica
® Picea abies

I'padmxon 136. 3actyruseHoct Bpcra npeeha va BUT 76
Graph 136. The share of tree species on SP 76
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Buonngukanujcka tauka 77 — PaukoBuhes 3a0pan (Pamika HCTOK)
Sample plot 77 — Rackoviéev zabran ( Raska istok)

V. - eaa 111 rasnuucteo/Forest Estate  Ilymapcrso/Sumarstvo
H - M\ Tox.nocrassbamalInstallation year 2003
T \ Keanparaa mpexa/Grid 16 x 16 km

e Crapocr cacrojure/Stand age  Pasnono6Ho/Uneven aged

Noge get LT A Tun 3emspuiTa/Soil type Calcaric Regosols
oy ! Hanmopcka pucunal/Altitude 572 m
il Y Berfrace \: Excnosumuja/EXposition E

f 3 il Braceumrso/Ownership Comncreennka/Private

Cauxa 154. Tlosunja BUT 77 ua kaptu P. Cp6uje
Figure 154. Sample plot 77 position in the R. of Serbia map

Ha BUT 77 najBume nma crabana nepa,
ykynHO 17. Ha oBOj Tauku cy W Tpu crabna
CllaJlyHa U 110 JBa cTabia rpaba u MeayHIa.

Ha jemnom crabmy rpaba pedonujaunja je
5%, "a apyrom 15%.

Kon crabama 1epa Ha deTtupu je
nedonujanuja 5%, Ha gecet je 10%, a va Tpu 15%.

Ha pBa crabma crnagyna pedonujanuja
usnocu 10%, a Ha jegHom 15%.
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I'paduxon 137. [leponujanuja mo Bpcrama apseha
Graph 137. Defoliation by tree species
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Cauxa 155. Usrneq BUT 77
Figure 155. Sample plot 77

There are mostly Turkey oak trees on SP 77,
a total of 17. There are also three Hungarian oak
trees on the plot, two hornbeam trees and two
downy oak trees.

One hornbeam tree had a defoliation rate of
5%, and another one 15%.

Regarding Turkey oak, the defoliation rate
was 5% in four trees, 10% in ten, and 15% in three.

The defoliation rate was 10% in two trees and
15% in one tree.

Carpinus betulus
Quercus cerris

m Quercus frainetto

= Quercus pubescens

I'paduxon 138. 3actymsenoct Bpera npseha na BUT 77
Graph 138. The share of tree species on SP 77



Buonnmnkanujcka tauka 78 — Golija Osredak (I'osimja ucTok)
Sample plot 78 — Golija Osredak (Golija istoka)
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Camka 156. [To3unja BUT 78 na kaptu P. Cpouje Canka 157. Uzrnen BUT 78
Figure 156. Sample plot 78 position in the R. of Serbia map Figure 157. Sample plot 78
Kutmak je jenuHa 1pBeHacTa BpPCTa, 4Mja ce Sessile oak is the only tree species whose
crabia Hanase Ha BUT 78. trees are found on SP 78.
Ha 15 crabana xoncraroBana je naedo- 15 trees had a defoliation rate of 10%, and one

nujarnuja o1 10%, wa o jexHom oz 15%, 20%, 30%  tree was in each of the following classes — 15%,
u 40%. Ha ocranum crabnuma Huje 3abenexena 20%, 30%, and 40%. Other trees did not show any
0Ba 110jaBa. signs of defoliation.
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I'paduxon 139. [leponmjanuja mo BpcTama apseha I'paduxon 140. 3actymsenoct Bpeta apseha va BUT 78
Graph 139. Defoliation by tree species Graph 140. The share of tree species on SP 78
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Buonngukanujcka tauka 79 — Ilposom
Sample plot 79 — Prolom
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Cauxa 158. TTosunuja BUT 79 na kaptu P. Cp6uje
Figure 158. Sample plot 79 position in the R. of Serbia map

Byxksa je jenuna apBeHacTa BpcTa unja ce 24
crabma Hanaze Ha BUT 79.

Ha cemam crabama KoHCTaTOBaHa je
nedonujamja og 10%, a Ha yetnpu cradna 20%.
Ha ocranum crabmuma Huje OUI0 OBE IOjaBe.
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I'paduxon 141. [leponujanuja mo Bpcrama apeeha
Graph 141. Defoliation by tree species
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I1I. razmunacto/Forest Estate
Tox.nocrasspama/Installation year
Ksanmparua mpesxal/Grid
Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanmopcka Bucuna/Altitude
Excnozunmja/Exposition

BuacaumrBo/Ownership

Tormmmma/Toplica
2003

16 x 16 km

81 — 100 roxuna/years
Dystric Leptosols
1275 m

wW

JpxaBHo/State

Cumka 159. Usrnen BUT 79
Figure 159. Sample plot 79

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

Seven trees reported a defoliation rate of
10%, and four trees a 20% defoliation rate. The
other trees did not have any defoliation.

m Fagus sylvatica

I'padpuxon 142. 3actymsbeHoct Bpcta apseha na BUT 79
Graph 142. The share of tree species on SP 79



Bbuonnaukanmnjcka tauka 80 — besossun (baaue)
Sample plot 80 — Beloljin (Blace)

7 ~ III. rasguacTBO/FOrest Estate Torutuma/Toplica
o : Tox.nocrassbamal Installation year 2003
b R 3 Keanparna mpexal/Grid 16 x 16 km

Crapocr cacrojune/Stand age 61 — 80 roguna/years

Tun 3emspumita/Soil type Albic Luvisols

Hanmopcka sucuna/Altitude 437 m
il Eelirade i Excmosurmja/Exposition N
3 i G, Y Bunacuaumrso/Ownership Concreennka/Private

Mironce

Camxka 160. [To3unmja BUT 80 Ha kaptu P. Cpouje Canka 161. Uzrnen BUT 80

Figure 160. Sample plot 80 position in the R. of Serbia map

Ha BUT 80 nanasu ce 13 crabana nepa u 11
crabaia ciaayHa.

Kon crabana 1iepa Ha Tpu je aedonujaiuja
10%, na wect je 20%, Ha jenHoM je 30% u Ha qBa
40%.

Kon  crabama  cnagyHa
nedonujarjy 10%, a tpu 20%.

ocaM nma
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I'papmxon 143. [leponujanuja mo Bpcrama apseha
Graph 143. Defoliation by tree species

Figure 161. Sample plot 80

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

In the case of Turkey oak trees, three trees had
a defoliation rate of 10%, six 20%, one 30%, and
two 40%.

Eight Hungarian oak trees had a defoliation
rate of 10%, and 3 had 20% defoliation.

Quercus cerris

® Quercus frainetto

I'padmxon 144, 3actymbeHoct Bpcra npseha na BUT 80
Graph 144. The share of tree species on SP 80
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Buonngukanujcka tauka 81 — Kypuymiuja
Sample plot 81 — KurSumlija

Belgrade ™

Sabac o
y, vy, Smederons

Pozarevar

Nis \
\
Now Razar

Mirovice

Cauxa 162. TTosunuja BUT 81 ua kaptu P. Cp6uje
Figure 162. Sample plot 81 position in the R. of Serbia map

Csux 12 crabana va BUT 81 mpumana uepy.

Ha jemnom crabmy Hema  3HaKoBa
nedonujanuje. Ha dvetupu crabma oHa HW3HOCH
10%, Ha Tpu 20% u Ha mo aBa crabma 30%, Tj.
99%.

Jedomujanuja (%) Defoliation

1E 2E 3E 4E SE 6E 18 28 3S 48 58 s

I'padpuxon 145. [leponujanuja mo Bpcrama apeeha
Graph 145. Defoliation by tree species

90

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

I1I. razmunacto/Forest Estate Tormmmma/Toplica
Tox.mocrassbamallnstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

21 — 40 ronuna/years
Eutric Cambisols

Hanmopcka pucunal/Altitude 453 m
Excnozunmja/Exposition W
BuacaumrBo/Ownership Concrenuka/Private

Camka 163. Usrneq BUT 81
Figure 163. Sample plot 81

All 12 trees on SP 81 are Turkey oak trees.

One tree had no signs of defoliation. Four
trees had a defoliation rate of 10%, three trees 20%,
two trees 30%, and two 99%.

m Quercus cerris

I'papuxon 146. 3actymsbeHoct Bpcra apseha na BUT 81
Graph 146. The share of tree species on SP 81



Buonnaukanmujcka tauka 82 — )Kuropaha
Sample plot 82 — Zitorada

Belgrade

Cauka 164. TTosurmja BUT 82 Ha kaptu P. Cpouje
Figure 164. Sample plot 82 position in the R. of Serbia map

Haj3acrymbenuja apBenacta Bpcra Ha BUT
82 je uep, ca 18 crabana. Ha tauku cy jomr 1o aBa
ctabra KJIeHa ¥ KUTHaKa 1 10 jefHo cTabio Opese
U cayHa.

Kop jennor crabna xieHa aedonujanyja je
20%, a xon jennor 10%, kao u kox ctabmna rpada u
jenHor crabna KuTwaka. JeHo cTabiio KUTHhaKa je
0e3 nedonumjanmje. [eser crabama 1epa wuMma
crerned aeponujauuje ox 10%, tpu cradbna 20% u
jenno 50%. Ha ocramum crabiouma nepa Hema

nedonujarje.  Crabmo  cmagyna je  Oe3
nedomnujaryje.
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I'padmkon 147. leponujarmja mo Bpcrama apseha
Graph 147. Defoliation by tree species

1. rasquactBo/Forest Estate Tommura/Toplica
Tox.nocrassbamal Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

41 — 60 roxuna/years
Chromic Luvisols

Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude 480 m
Excrnozunuja/EXposition NE
Buacaumreo/Ownership JpxaBHo/State

Cuamnka 165. Usrnenq BUT 82
Figure 165. Sample plot 82

The most common tree species on SP 82 is
Turkey oak, numbering 18 trees. There are also two
field maple and sessile oak trees each and one tree
of birch and Hungarian oak.

One field maple tree had a defoliation rate of
20% and one of 10%, which was the case with one
hornbeam tree and one sessile oak tree. One sessile
oak tree had no defoliation. Nine Turkey oak trees
had a defoliation rate of 10%, three trees 20% and
one 50%. Other Turkey oak trees had no
defoliation. The Hungarian oak tree was also
defoliation free.

Acer campestre
Carpinus betulus
Quercus cerris
® Quercus frainetto
m Quercus petraea

I'padmkon 148. 3acrymsenoct Bpcra apseha va BUT 82
Graph 148. The share of tree species on SP 82
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Buounnukanmjcka tauka 83 — Kypmymianjcka 6ama

Sample plot 83 — KurSumlijska banja

Belgrade

W ‘
SEn
\=Rey ¢

Cauxa 166. ITosunuja BUT 83 ua kaptu P. Cp6uje
Figure 166. Sample plot 83 position in the R. of Serbia map

Ha BUT 83 nanasu ce 13 crabana nepau 11
crabana ciaayHa.

Kon crabana niepa Ha ner je aedosujamnuja
10%, na uetupu je 20%, Ha jenHoM je 30% u Ha
TpH HeMa jedonujaryje.

Kon  crabama  chmamyHa  Tpu — MMa
nedonujarjy 10%, tpu 20%, a jegHo crabio
30%. Ha derupu crabna oBa T0jaBa HHje
KOHCTaTOBaHa.
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I'paduxon 149. [leponujanuja mo Bpcrama apseha
Graph 149. Defoliation by tree species
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I1I. razmunacto/Forest Estate Tormmmma/Toplica
Tox.mocrassbamallnstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

21 — 40 ronuna/years
Eutric Cambisols
731 m

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanmopcka pucunal/Altitude

Excnozunmja/Exposition E
Biracaumreo/Ownership

JpxaBHo/State

Cuauka 167. Usrneq BUT 83
Figure 167. Sample plot 83

There are 13 Turkey oak trees and 11
Hungarian oak trees on SP 83.

In the case of Turkey oak, five trees had 10%
defoliation, four 20%, one 30%, and three had no
defoliation.

In the case of Hungarian oak, three trees had
10% defoliation, three 20%, and one tree 30%.
Four trees did not record this phenomenon.

Quercus cerris
= Quercus frainetto

I'padpuxon 150. 3actymssenoct Bpera npseha na BUT 83
Graph 150. The share of tree species on SP 83



Buonnaukanmujcka tauka 85 — Besba riiaBa
Sample plot 85 — Velja glava

Belgrade

Smedeonc

\ /
Oprp

Nis
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Cauka 168. TTosurmja BUT 85 Ha kaptu P. Cpouje
Figure 168. Sample plot 85 position in the R. of Serbia map

Haj3actymbenuje npsenacre Bpcra Ha BUT
85 cy rpab u Oyksa ca o 11 crabana. Ha Tauku je
jor 1o jegHo cTabio KieHa U Oelor jaceHa.

Kopn crabna knena nedonujanuja je 10%, a
KoJ1 Oertor jaceHa nedonujamnmje Hema. J[Ba cTabia
rpaba u Tpu OyKBe UMajy crerieH e oinjaruje o
5%, Tpu crabna rpaba u nBa Oykse 10%. Kog
jenHor crabia rpada aedonujanuja je 20%, a xox
nBa crabna Oykse 15%. Ha ocranum crabauma
HeMa nedonujanyje.

Hedomujauuja (%) Defoliation

100

90

80

70

60

50

40
30
20

10

E

L

4N |y

4 |
5E |,
9E |,
108
128
136
N ||
8N ||
oN ||
10N
1IN
1
3s ||
43
75
8s
9
w
™w
8W
ow
10W
1w

I'papmxon 151. [ledonujanuja mo Bpcrama apseha
Graph 151. Defoliation by tree species

III. ra3muncTBO/FOrest Estate Illyma/Suma
Tox.nocrassbamal Installation year 2003
16 x 16 km

Ksanpartna mpexa/Grid
61 — 80 romuna/years

Eutric Cambisols

Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude 602 m
Excmozurmja/Exposition N
Buacaumreo/Ownership Concrenuka/Private

Cauxka 169. Usrnen BUT 85
Figure 169. Sample plot 85

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

The field maple tree had a defoliation rate of
10%, and the common ash tree had no defoliation.
Two hornbeam trees and three beech trees had a
defoliation rate of 5%, three hornbeam trees and
two beech trees 10%. In one hornbeam tree, the
defoliation was 20% and in two beech trees 15%.
Other trees had no defoliation.

Acer campestre
Carpinus betulus
= Fagus sylvatica
® Fraxinus excelsior

I'papmxon 152. 3actymbeHoct Bpcra npeeha na BUT 85
Graph 152. The share of tree species on SP 85



Buonnaukanujcka tauka 86 — Jlanoruuue
Sample plot 86 — Lapotnice

= I1I. razmunacto/Forest Estate [Iyma/Suma
Tox.nocrassbama/lnstallation year 2003
. Ksanmparua mpesxal/Grid 16 x 16 km

61 — 80 romuna/years
Dystric Regosols

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmopcka Bucuna/Altitude 252 m
£ Belirade Excnozunmja/Exposition NE
/] Biracaumreo/Ownership Corncreennka/Private

1
SERg,
“a

@BHT 86

Mironce

Cauxa 170. TTosunuja BUT 86 na kaptu P. Cp6uje
Figure 170. Sample plot 86 position in the R. of Serbia map

Hajzactymmennje npsenacte Bpcra Ha BUT
86 cy my)kmak ca 12 u xieH ca 8 ctabana. Ha rauku
j€ jOII 10 jeHO cTabJI0 MOJBCKOT jaceHa U CIaiyHa.

Kox crabna cnagyHa Hema aedonujanuje, a
KOJI IOJBCKOT jaceHa oHa je 20%.

Kox no jennor crabna kiena nedoiujauja
je 5%, 1j. 15%, a xox nBa cradia 35%.

Ha tpu crabna nyxmaka 3a0eiexeHa je
nedonujanuja og 5%, a Ha Tpu 10%.

Ha ocranum ctabiarma Hema nedoiujaruje.

Hedonujaumja (%) Defoliation

100 (7

90

80

70

60

50

40

30

20 [

lsas U o WBaN 0. OO0

MWUW Y EZZZZZ2908988833333

o
5E |
7N

10N

1IN

I'paduxon 153. [leponmjanmja mo BpcTama npeeha
Graph 153. Defoliation by tree species
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Cauka 171. Usrnen BUT 86
Figure 171. Sample plot 86

The most common tree species on SP 86 are
pedunculate oak with 12 trees and field maple with
8 trees. There is also one narrow-leafed ash tree and
one Hungarian oak tree.

There was no defoliation in the Hungarian
oak tree, while the narrow-leafed ash had a 20%
defoliation rate.

One field maple tree was defoliated at a 5%
rate, another one at 15%, and two trees at 35%.

Three pedunculate oak trees had a defoliation
rate of 5% and three trees of 10%.

Other trees had no defoliation.

Acer campestre
Fraxinus
angustifolia

Quercus frainetto

® Quercus robur

I'paduxon 154. 3actymssenoct Bpera npseha na BUT 86
Graph 154. The share of tree species on SP 86



Bbuonnaukanujcka tauka 87 — Lipua Tpasa
Sample plot 87 — Crana Trava

III. ra3muncTBO/FOrest Estate Illyma/Suma
- Ton.mocrasibaralInstallation year 2003

2 ‘| Ksazpatna mpexa/Grid 16 x 16 km
\l,j" ? Crapocr cacrojune/Stand age 81 — 100 roauna/years
N i W Tun 3emsbuinra/Soil type Dystric Cambisols
- ” Hanmopcka Bucuna/Altitude 1286 m
TTE b Belfrade x: Excmosurmja/Exposition N
3 il =gy N N Buacuumrso/Ownership Concreenuka/Private

oprd

.Bm'xf
Camka 172, [To3unja BUT 87 Ha kaptu P. Cpouje Canka 173. Uzrnen BUT 87
Figure 172. Sample plot 87 position in the R. of Serbia map Figure 173. Sample plot 87
Cga 24 crabma na BUT 87 npumnanajy Oyksu. All 24 trees on SP 87 are beech trees.
Ha 11 crabana Hema 3HaKoBa aedonjaImje. There were no signs of defoliation in 11 trees.

Ha ner crabana ona uznocu 5%, na nsa 10%, ma In five trees, it was 5%, in two 10%, in three 20%,
TpH je 20% u Ha 1o jenHom ctabiy 15%, 1j. 30%.  in one tree 15%, and another one30%.
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I'papmxon 155. [ledonujanuja mo Bpcrama apseha I'pagmxon 156. 3actyrubeHoct Bpcra npeeha na BUT 87
Graph 155. Defoliation by tree species Graph 156. The share of tree species on SP 87
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Buonngukanujcka tauka 88 — bojHuk
Sample plot 88 — Bojnik

> 11I. rasauucTBo/Forest Estate  Illyma/Suma
b Tox.nocrassbama/lnstallation year 2003
X Keanparaa mpexa/Grid 16 x 16 km

<= 20 ronunalyears
Albic Luvisols

Crapocr cacrojune/Stand age
Tun 3emsbuiTal/Soil type

Hanmopcka Bucuna/Altitude 372 m
Belirade Excnosunuja/Exposition E
o it \ ~ BuacaumrBo/Ownership Concrenuka/Private

SkRg,

@ BUTS88"

Mironce

Cauxa 174. Tlozunja BUT 88 na kaptu P. Cp6uje
Figure 174. Sample plot 88 position in the R. of Serbia map

Ha BUT 88 Hamazu ce no 12 crabana nepa u
clajyHa.

Kon crabasa 1mepa Ha jemHoM  je
nedonujanmja 5%, Ha aBa je 10%, Ha detupu je
15%, Ha jeqroM je 35% u Ha nBa 40%. Ha nBa Hema
nedomnujanyje.

Kon crabama cmagyna jegHo — wuMa
nedonujannjy 5%, nsa 10 %, tpu 15%, nmo nBa
20%, 1j. 30%. ITo jemHo ctabmo uMa nedonujarujy
25%, omaocHO 35%.
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I'paduxon 157. [leponmjanmja mo BpcTama npeeha
Graph 157. Defoliation by tree species
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Cuauka 175. Usrnex BUT 88
Figure 175. Sample plot 88

There are 12 Turkey oak and 12 Hungarian
oak trees on SP 88.

Turkey oak had a defoliation rate of 5% in one
tree, 10% in two trees, 15% in four trees, 35% in
one tree, and 40% in two trees. Two trees had no
defoliation.

In the case of Hungarian oak, one tree had
defoliation estimated at 5%, two at 10%, three at
15%, two at 20%, and 30% each. One tree had a
defoliation rate of 25% and 35%, respectively.

Quercus cerris

® Quercus frainetto

I'paduxon 158. 3actymsenoct Bpera npseha na BUT 88
Graph 158. The share of tree species on SP 88



Buonnaukanmujcka tauka 89 — Llen
Sample plot 89 — Dzep

Beljrad >
Sabax £ \

Smedearovo

Nis \
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Cauka 176. TTosurmja BUT 89 Ha kaptu P. Cpouje
Figure 176. Sample plot 89 position in the R. of Serbia map

Ha BUT 89 cy 3actymibeHa mo aBa ctabia
OykBe W clajayHa, cemaMm crabaia rpaba u 13
crabasia KUTHaKa.

Ha crabnuma OykBe Hema nedonujammje.

Ha jennom crabity cinaayna nedoiujaiyja je
5%, a Ha jemHoM 10%.

Kopn crabana rpaba Ha aBa je nedonujanmja
5%, a Ha 110 jemHOM 10% 1 20%.

Ha Tpu crabma kutwmaka nedoiudjanuja je
5%, Ha mo jemnom 10% wu 15%, a Ha ocTtamum
cta0bnMMa oBa 1ojaBa HHje 3a0eJIeKeHa.

Hedomujauuja (%) Defoliation

100

90

80

70

60

50

40
30
20

10

?

3N |,

la_

83

48 |
58

1%}
@

6N |
25 ||

wow wowow
LYY BErZEZ

4E

1]
EN

oW |
™ g

- -
EE

I'paduxon 159. [leponmjanuja mo BpcTama apseha
Graph 159. Defoliation by tree species

III. ra3muncTBO/FOrest Estate Illyma/Suma
Tox.nocrassbamal Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

<= 20 romuHalyears
Eutric Cambisols

Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude 500 m
Excmozurmja/Exposition NW
Buacaumreo/Ownership Concrenuka/Private

Cauxa 177. Usrneq BUT 89
Figure 177. Sample plot 89

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

There was no defoliation in beech trees.

The defoliation rate was 5% in one Hungarian
oak tree and 10% in another one.

In the case of hornbeam trees, two trees had a
defoliation rate of 5%, one 10%, and one 20%.

Three sessile oak trees had a defoliation rate
of 5%, one tree 10%, and another one 15%. Other
trees had no defoliation.

Carpinus betulus
Fagus sylvatica
= Quercus frainetto
= Quercus petraea

I'paduxon 160. 3actymsenoct Bpera apseha na BUT 89
Graph 160. The share of tree species on SP 89
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Buounnukanmjcka tauka 90 — l'opmwa Jbybara
Sample plot 90 — Gornja Ljubata

M III. rasgunactBo/Forest Estate
: Tox.nocrasspama/Installation year

f o § Ksanmparua mpesxal/Grid
RN L> .
[ . Crapocr cactojune/Stand age
3 o= =" Ak Tumn 3emsbuinTa/Soil type
4 ‘ < Hanamopcka pucunal/Altitude
e =] . L.
§ ok i g Excnozunmja/Exposition
/ <, o L B\ 5
£ o \ / Biracaumreo/Ownership
§ o
X .
oy Valje s/
h g
- K

\ T

Mirovice % P g

Bpame/Vranje

2003

16 x 16 km

101—-120 romuna/years
Dystric Leptosols
1482 m

N

JpxaBHo/State

Cauxa 178. Tlosunuja BUT 90 ua kaptu P. Cp6uje
Figure 178. Sample plot 90 position in the R. of Serbia map

Ha BUT 90 nanasu ce 14 6ykoBux crabana
Y HU Ha jJTHOM O] lbMX HUje KOHCTAaTOBaHA M0jaBa
nedonujanuje npuiIMkoMm orceppamnuje 'y 2019.
TO/IVHH.
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I'paduxon 161. [Tedonujanuja mo Bpcrama apeeha
Graph 161. Defoliation by tree species
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Cumka 179. Usrneq BUT 90
Figure 179. Sample plot 90

There are 14 beech trees on SP 90 and none
of them had signs of defoliation during the 2019
observation.

= Fagus sylvatica

I'papuxon 162. 3actymsbenoct Bpcta apseha na BUT 90
Graph 162. The share of tree species on SP 90



Buonnaukanujcka tauka 91 — Baacuncko jezepo
Sample plot 91 — Vlasinsko jezero

i 1. rasmuacTBo/Forest Estate Bpame/Vranje
Tox.nocrassbamal Installation year 2003

2 w Ksazpatna mpexa/Grid 16 x 16 km
Crapocr cacrojune/Stand age 21 — 40 roguna/years
N i W Tun 3emsbuinra/Soil type Dystric Cambisols
- ” Hanmopcka Bucuna/Altitude 1370 m
A Bofrade x: Excriosummja/Exposition S
; s =g, Bnacaunrrso/Ownership Jp>xaBHo/State

G /
Oprp

Nis \
\

C 1 .BI%I"’T 91
Camnxka 180. [To3unmja BUT 91 Ha kaptu P. Cpouje Canka 181. Uzrnen BUT 91
Figure 180. Sample plot 91 position in the R. of Serbia map Figure 181. Sample plot 91
Ha BUT 91 je 24 crabana Opese. There are 24 birch trees on SP 91.
ITo jemno crabmo mma aedondjanujy On There was one tree in each of the following

15%, 40%, 50% wu 80%. Koxm nBa crabna defoliation classes — 15%, 40%, 50%, and 80%.
neponujanuja usHocu 60%. Ha mect crabama Two trees had a defoliation rate of 60%. Six trees
nedonujarmja je 20%, a Ha 12 crabana 30%. had a defoliation rate of 20% and 12 trees 30%.

Jedommjauuja (%) Defoliation

100

90

® Betula pendula

I'papmxon 163. [ledonujanuja mo Bpcrama apseha I'papmxon 164. 3actyrubeHoct Bpcra npeeha na BUT 91
Graph 163. Defoliation by tree species Graph 164. The share of tree species on SP 91
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Buonngukanujcka tauka 92 — Bucoka P:xxana
Sample plot 92 — Visoka RZana

1. razaunacTBo/Forest Estate
Tox.nocrasspama/Installation year
Ksanmparua mpesxal/Grid
Crapocr cacrojune/Stand age
< \ Tun 3emsbuiTal/Soil type

Iuport/Pirot

2003

16 x 16 km

41 — 60 roxuna/years
Eutric Cambisols

Belgrade

\SERe, 1~

Mironce

Cauxa 182. TTosunuja BUT 92 na kaptu P. Cp6uje
Figure 182. Sample plot 92 position in the R. of Serbia map

Cacras 1o Bpctama u 6pojy npseha na BUT
92 je: memer crabana Genorpabuha, niect crabana
11epa, 1o JBa ctadja miieya ¥ rpada u jeiHo cTadJio
KJICHA.

Ha oBoj Tauku Huje Owio aedonujanuje y
toKy 2019. roguHe HU Ha jeTHOM o] cTabaja Koja
joj mpunazaajy.
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I'paduxon 165. [leponnjanuja mo Bpcrama apseha
Graph 165. Defoliation by tree species

100

Hanmopcka pucunal/Altitude 788 m
Excnozunmja/Exposition NE
BuacaumrBo/Ownership Concrenuka/Private

Cauka 183. Usrnenq BUT 92
Figure 183. Sample plot 92

The composition by species and number of
trees on SP 92 is as follows: nine Oriental
hornbeam trees, six Turkey oak trees, two Norway
maples, two hornbeam trees, and one field maple
tree.

There was no defoliation during 2019 in any
of the trees belonging to this plot.

Acer campestre
Acer platanoides
Carpinus betulus
u Carpinus orientalis
m Quercus cerris

I'paduxon 166. 3actymsenoct Bpeta npseha na BUT 92
Graph 166. The share of tree species on SP 92



Bbuonnaukanmnjcka tauka 93 — Beauka Jlykama
Sample plot 93 — Velika Lukanja

1. rasmuactBo/Forest Estate ITuport/Pirot
Tox.nocrassbamal Installation year 2003

. Ksanpartna mpexa/Grid 16 x 16 km
Crapocr cacrojune/Stand age 61 — 80 roguna/years
‘ Tun 3emsbuinra/Soil type Calcaric Cambisols
-y ‘i Hanmopcka sucuna/Altitude 480 m
v Beifrade ) Excmo3umuja/Exposition S
o Bt Bunacuaumrso/Ownership Jpxagro/State

% ek ot EI/IT9?'
Camnxka 184. [To3unmja BUT 93 Ha kaptu P. Cpouje Canka 185. Uzrnen BUT 93
Figure 184. Sample plot 93 position in the R. of Serbia map Figure 185. Sample plot 93
JlomrHaHTHa BpcTa mo Opojy crabana Ha The dominant species by the number of trees
BUT 93 je menynar ca 21 crabmom. Ha tauku cy on SP 93 is downy oak with 21 trees. There are also
jorr 1Ba crabia mepa. two Turkey oak trees.
Hedonujanmja ox 10% je koHcTaToBaHA Ha Defoliation of 10% was noted in one tree of

jemHoM ctabny mepa u met crabama menynia. Ha  Turkey oak and five downy oak trees. Other trees
ocTajauM crabinma oBa rojasa Huje 3abenexena.  did not show signs of this phenomenon.
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Quercus cerris

= Quercus pubescens

I'paduxon 167. [ledonujanuja mo BpcTama apseha I'paduxon 168. 3actyruseHoct Bpcra qpeeha va BUT 93
Graph 167. Defoliation by tree species Graph 168. The share of tree species on SP 93
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Buonnaukanujcka tauka 94 — [loranoso
Sample plot 94 — Poganovo

Belgrade ™

Smederc

Mironce

Cauxa 186. ITosunuja BUT 94 na xaptu P. Cp6uje
Figure 186. Sample plot 94 position in the R. of Serbia map

Hajzactymibenuja Bpcra apsera mo Opojy
crabana va BUT 94 je uep, ca 18 crabana, a Ha
OBOj TAYKH CY U YSTHPH CTa0IIA CIIalyHa U I10 jEHO
cTabo rpaba ¥ LPHOT jaceHa.

Ha rpaby je nedonujaruja 10%, Ha npHOM
jaceny 5%.

Ox 18 crabasa mepa Ha pABa HeMa
nedonujanuje, Ha TpH je 5%, Ha et ctadana 10%,
Ha 1mecT je 15% u Ha nBa crabma 20%.

Tpu crabna cnaxyHa uMmajy aedonujanujy
5%, a jenno 15%.
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I'paduxon 169. [leponnjanuja mo Bpcrama apseha
Graph 169. Defoliation by tree species
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I1I. razmunacto/Forest Estate ITupot/Pirot
Tox. nocraeJsamalInstallation

year 2003
Ksanpatna mpesxal/Grid 16 x 16 km

Crapocr cacrojune/Stand age 41 — 60 roguua/years

Tum 3emibuinTal/Soil type Chromic Cambisols

Hanmopcka Bucuna/Altitude 616 m
Excnozunmja/Exposition N

Biacaumreo/Ownership

JpxaBHo/State

Cumka 187. Usrnen BUT 94
Figure 187. Sample plot 94

The most abundant tree species on SP 94 is
Turkey oak, with 18 trees. There are also four
Hungarian oaks, one hornbeam, and one flowering
ash.

The hornbeam defoliation was 10%, while it
was 5% in the flowering ash tree.

Of the 18 Turkey oak trees, two were not
defoliated, three were defoliated at 5%, five at
10%, six at 15%, and two at 20%.

Three Hungarian oak trees had a defoliation
rate of 5% and one of 15%.

Carpinus betulus
Fraxinus ornus

= Quercus cerris

m Quercus frainetto

I'paduxon 170. 3actymssenoct Bpcta npseha na BUT 94
Graph 170. The share of tree species on SP 94



Buonnaukanmujcka tauka 95 — Tonam goa
Sample plot 95 — Topli dol
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Cauka 188. ITosurmja BUT 95 na kaptu P. Cp6uje
Figure 188. Sample plot 95 position in the R. of Serbia map

Ha BUT 95 je 17 crabama OykBe W jeaHO
cTabJio 1epa.

Hedonujaruja Ha 13 crabana Oykse je 10%,
Ha Tpu ctabma 15%, a jemHo crabmo je Oe3
nedonujaruje. Kox cradna uepa aedonujanuja je
Hemro Beha u u3nocu 20%.
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I'paduxon 171. [ledponujanuja mo BpcTama apseha
Graph 171. Defoliation by tree species

1. rasmuactBo/Forest Estate ITuport/Pirot
Tox.nocrassbamal Installation year 2003

Ksanpartna mpexa/Grid 16 x 16 km

Crapocr cacrojune/Stand age 41 — 60 roguna/years
Tun 3emspumita/Soil type Eutric Leptosols
Hanmopcka sucuna/Altitude 1230 m
Excmozurmja/Exposition W
Buacaumreo/Ownership JpxaBHo/State

Cauxka 189. Usrnen BUT 95
Figure 189. Sample plot 95

There are 17 beech trees and one Turkey oak
tree on SP 95.

Defoliation of 13 beech trees was 10%, 15%
of three trees, and one tree had no defoliation.
Defoliation was slightly higher in theTurkey oak
tree and amounted to 20%.

Quercus cerris
m Fagus sylvatica

I'paduxon 172. 3actymsenoct Bpera apseha na BUT 95
Graph 172. The share of tree species on SP 95
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Buounaukanujcka Tauka 96 — MyxoBan
Sample plot 96 — Muhovac

Belgrade

Mironce

@BUT %6

Cauxa 190. ITosunmja BUT 96 Ha kaptu P. CpOuje
Figure 190. Sample plot 96 position in the R. of Serbia map

Opn 24 crabna na BUT 96, mwect je OykoBux,
a 18 mpunasna NTMTOMOM KECTEHY.

ITo jemHo crtabmo ox cBux crabana OykBe
uma aedonujanujy ox 0%, 5%, 10%, 15%, 20% u
55%.

JlBa crabima mUTOMOT KeCcTeHa cy 0e3
nedonyjanyje, Kox Mo jeaHor je aedonujaunuja
10%, 20% wu 35%. Ilo nBa crabma wumajy
nedomujanujy ox 5%, 50% u 60%.
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I'paduxon 173. [leponujanuja mo Bpcrama apseha
Graph 173. Defoliation by tree species
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I1I. razmunacto/Forest Estate Bpame/Vranje
Tox.mocrassbamallnstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

41 — 60 roxuna/years
Dystric Cambisols
850 m

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanmopcka pucunal/Altitude

Excnozunmja/Exposition N
Biracaumreo/Ownership

JpxaBHo/State

Cumka 191. Usrnen BUT 96
Figure 191. Sample plot 96

Of the 24 trees on SP 96, six are beech, and
18 belong to sweet chestnut.

One beech tree was in each of the following
defoliation classes: 0%, 5%, 10%, 15%, 20%, and
55%.

Two sweet chestnut trees were defoliation-
free and there was one tree in each defoliation class
of 10%, 20%, and 35%. Two trees had defoliation
of 5%, 50%, and 60%, respectively.

Castanea sativa

m Fagus sylvatica

I'paduxon 174. 3actymssenoct Bpera npseha na BUT 96
Graph 174. The share of tree species on SP 96



Buonngukanujcka tauka 97 — Baaanuun Xan
Sample plot 97 — Vladi¢in Han

V. e I1I. raznuactBO/Forest Estate
o : Tox.mocrasspamallnstallation year

AV"{ Keanparaa mpexa/Grid

Bpame/Vranje
2003
16 x 16 km

j ? Crapocr cacrojune/Stand age 81 — 100 roauna/years
‘\: L geien TN Tun 3emsbnmra/Soil type Eutric Cambisols
J - o 4 Hanmopcka sucuna/Altitude 403 m
i Boidrode C ; Excnosuimja/Exposition E
: e W Bracuumreo/Ownership ConcTenuka/Private

Nis

Cauka 192. Tlosurmja BUT 97 ua kaptu P. Cpouje
Figure 192. Sample plot 97 position in the R. of Serbia map

Ha BUT 97 nanasu ce 14 crabana cnamgyHa u
10 uepa.

I[lo ngBa crabma o00e BpcTe UMajy
nedonujarujy ox 5%. Ha ocramum crabmuma oHa
HUje KoHcTaToBana y 2019, roaunu.
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I'papmxon 175. [leponujanuja mo Bpcrama apseha
Graph 175. Defoliation by tree species

Cuamka 193. Usrnex BUT 97
Figure 193. Sample plot 97

There are 14 Hungarian oak and 10 Turkey
oak trees on SP 97.

Two trees of both species had a defoliation
rate of 5%. Other trees did not have any defoliation
in 2019.

Quercus cerris
= Quercus frainetto

I'pacduxon 176. 3actymbeHoct Bpcra apeeha na BUT 97
Graph 176. The share of tree species on SP 97
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Buonngukanujcka tauka 98 — Kohypa
Sample plot 98 — Koéura

Belgrade

Mironce

Cauxa 194. Tlosunuja BUT 98 na xaptu P. Cp6uje
Figure 194. Sample plot 98 position in the R. of Serbia map

Cacras u Opoj crabasna IpBeHACTHX BPCTa Ha
BUT 98 je cnenehn: 17 crabana kuTmaka, mect
crabaa 1epa 1 jeJHo ctadiio rpada.

Hedonujanuja Ha rpady nznocu 10%.

Ha nBa crabma uepa nedoiujaiyja Huje
KOHCTaTOBaHa, Ha JiBa je 5%, a Ha 1o jearom 10%
u 15%.

Opx cBux cTabana KUTHAKa Ha 110 jeTHOM je
nedonujaruja 5% u 15%, wa mect je 10%. Ha
ocranuM crabiauMa Hema ryouTtka numha.
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I'paduxon 177. [leponujanuja mo Bpcrama apseha
Graph 177. Defoliation by tree species
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I1I. razmunacto/Forest Estate Bpame/Vranje
Tox.nocrassbama/lnstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

81 — 100 roxuna/years
Eutric Cambisols

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmopcka Bucuna/Altitude 1010 m
Excnozunmja/Exposition W
BuacaumrBo/Ownership JpxaBHo/State

Cumka 195. Usrinen BUT 98
Figure 195. Sample plot 98

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

The hornbeam tree had a defoliation rate of
10%.

Two Turkey oak trees had no defoliation.
Two trees had 5%, one 10%, and one 15%.

Of all sessile oak trees, one tree had a
defoliation rate estimated at 5%, another one at
15%, and six at 10%. There was no loss of leaves
in other trees

Carpinus betulus
Quercus cerris
m Quercus petraea

I'paduxon 178. 3actympenoct Bpera npseha na BUT 98
Graph 178. The share of tree species on SP 98



Buonnaukanujcka tauka 99 — Bpawcka bama
Sample plot 99 — Vranjska Banja

) oy 1. rasmuacTBo/Forest Estate Bpame/Vranje
% Tox.mocrapsbarsal Installation year 2003

g X ] Keanparaa mpexa/Grid 16 x 16 km
Q ? Crapocr cacrojune/Stand age 41 — 60 roguna/years
\ . ? R Tum 3emsbuinTal/S0il type Eutric Cambisols
J oy ; Hanmopcka Bucuna/Altitude 868 m
= N\ v Belrade \; Excnosuimja/Exposition NW
\)z”: =, \ Buacauieo/Ownership HprxaBHo/State
f 4
!r%’, 22
Camnka 196. [To3unja BUT 99 Ha kaptu P. Cpouje Canka 197. Uzrnen BUT 99
Figure 196. Sample plot 99 position in the R. of Serbia map Figure 197. Sample plot 99
Ha BUT 99 cy cBa crabmna 6ykoBa, mbux 24. All trees on SP 99, 24 of them, are beech
Hu Ha jemnom oj oBuX crabama Huje (rees.
KOHCTaToBaHa Aedonujanuja y Toky 2019. roguse. None of these trees were defoliated in 2019.
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I'padpuxon 179. [leponmjanuja mo BpcTama apseha I'paduxon 180. 3actymsenoct Bpera apseha va BUT 99
Graph 179. Defoliation by tree species Graph 180. The share of tree species on SP 99
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Buonngukanujcka tauka 100 — I'oiemo Ceno

Sample plot 100 — Golemo Selo

Belgrade ™

y, vy, Smederons

Nis \
\
Now Razar

Mirovice

Caunka 198. ITosurmja BUT 100 Ha kaptu P. CpOuje
Figure 198. Sample plot 100 position in the R. of Serbia map

Ha BUT 100 nanasu ce 16 crabana cnanysa,
cejlaM 1iepa u jeHo crabiio rpada.

Ha rpaby nedonujanmje Hema. Ha nBa
crabmna uepa nedonujanuja je 5%, KOIMKO je U Ha
Tpu cTabma ciaayHa. Ha jemHoMm ciiagyHOBOM
ctabny aedonujanuja usHocu 10%. Ha ocranum
cTalnrMa oBa I10jaBa HHje KOHCTaTOBAHA.
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I'paduxon 181. [ledonujanuja mo Bpcrama apeeha
Graph 181. Defoliation by tree species
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I1I. razmunacto/Forest Estate Bpame/Vranje
Tox.mocrassbamallnstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

>121 roxuualyears
Eutric Cambisols

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmopcka pucunal/Altitude 634 m
Excnozunmja/Exposition N
BuacaumrBo/Ownership JpxaBHo/State

Cauxka 199. Usrnen BUT 100
Figure 199. Sample plot 100

There are 16 Hungarian oak trees, seven
Turkey oaks, and one hornbeam tree on SP 100.

Hornbeam showed no signs of defoliation. Two
Turkey oak trees had a defoliation rate estimated at
5%, as was the case with three Hungarian oak trees.
One Hungarian oak tree had a defoliation rate of
10%. In other trees, this phenomenon was not
detected.

Carpinus betulus
= Quercus cerris
= Quercus frainetto

I'pa¢uxon 182. 3actymsbeHoct Bpcra apseha na BUT 100
Graph 182. The share of tree species on SP 100



Buonnaukanmjcka tauka 101 — Jenudaaro
Sample plot 101 — Deliblato

SHT1010
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Cauxa 200. ITosunmja BUT 101 na xaptu P. Cpouje
Figure 200. Sample plot 101 position in the R. of Serbia map

Hpau 60p ca 21 crabnom u Garpem ca Tpu
crabna cy npeenacre Bpcre Ha BUT 101.

I[lo jemno crabmo  Oarpema  uMa
nedonujanujy ox 15%, 80% u 90%.
I[lo jemno crabno 1wpHOr OOpa u©Ma

nedomujanujy 20%, 30%, 35%, 40% u 45%. Ilo
yetupu crabna umajy gedonujaunjy 10% u 25%, a
o nBa 15%, 70%, 80% u 90%.
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I'padukon 183. ledponujarmja mo Bpcrama npseha
Graph 183. Defoliation by tree species

1. rasqunacTBo/Forest Estate Banat/Banat
Tox.nocrassbamal Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

81 — 100 roxuna/years
Calcaric Arenosols

Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucuna/Altitude 125m
Excrnozunuja/EXposition NW
Baacaumreo/Ownership JpxaBHO/State

Cauxka 201. Usrnen BUT 101
Figure 201. Sample plot 101

There are 21 Austrian pine trees and
three black locust trees on SP 101.

One locust tree has a defoliation rate of
15%, 80% and 90%, rerspectively.

There was one Austrian pine tree in each
class —20%, 30%, 35%, 40%, and 45%. Four
trees had a rate of 10% and another four 25%.
There were two trees in each of the following
classes — 15%, 70%, 80%, and 90%.

Pinus nigra

= Robinia
pseudoacacia

I'padukon 184. 3acrymsenoct Bpcra apseha va BUT 101
Graph 184. The share of tree species on SP 101
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Buounaukanujcka Tauka 102 — IliaBHa
Sample plot 102 — Plavna

Belgrade ™

y. o, Smederons

Nie \
\
7 MNow Razar /5% » *

Mironce

Caunka 202. TTosurmja BUT 102 na xaptu P. Cpouje
Figure 202. Sample plot 102 position in the R. of Serbia map

BUT 102 Hanazu ce y KyaTypu XUOpHIHE
TOTIOJIE, 11a Cy CBa cTabJjia OBE TaYKe yIpaBo cTadia
OBE BpCTE.

Ha npmeser crabama KoHCTaToBaHa je
nedonujaruja o 10%, a Ha ocTaaMM OBa IoOjaBa
HUje 3a0eNexeHa.
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I'paduxon 185. [leponujanuja mo Bpcrama apseha
Graph 185. Defoliation by tree species
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Hosu Can/Novi Sad
2003

16 x 16 km

1 romunalyear
Calcaric Fluvisols

I1I. razmunacto/Forest Estate
Tox.mocrasssamalInstallation year
Ksanparua mpesxal/Grid
Crapocrt cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmmopcka Bucuna/Altitude 75 m
Excrozunmja/Exposition Pasno/Flat
Biracaumreo/Ownership JNpxasHo/State

Cuamka 203. Uzrneq BUT 102
Figure 203. Sample plot 102

SP 102 is located in a hybrid poplar
plantation, so all trees on this plot belong to this
species.

Nine trees were found to have a defoliation
rate of 10%, while other trees had no defoliation.

= Populus hybrides

I'paduxon 186. 3actymssenoct Bpcra apseha na BUT 102
Graph 186. The share of tree species on SP 102



Buonnaukanmnjcka tauka 103 — Oypaum
Sample plot 103 — Odzaci

Belgrade

Cauxa 204. Tloszunuja BUT 103 na xaptu P. Cpouje
Figure 204. Sample plot 103 position in the R. of Serbia map

Ha BUT 103 ce nanasu 13 crabana 6arpema,
cemaM OeJior jaceHa, TpU crabja 1epa U jeIaHO
TyKEbaKa.

Ha 1no jemmom  crabmy  Garpema
KOHCTaToBaHa je Aedoiujanuja ox 5%, 15%, 20%,
40%, 50%, 60% u 70%.

Ilo jemno crabmo Oesor jaceHa wuMa
nedomujarujy ox 30%, 40%, 45%, 65% u 70%, a
nBa crabma 15%.

Ha nepy je nedomnujaruja 30%, 40% u 65%.

Ha crabny nyxxmaxa nedonujanuja je 5%.
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I'papmxon 187. [ledonujanuja mo Bpcrama apseha
Graph 187. Defoliation by tree species

1. rasquacTBo/Forest Estate ComGop/Sombor
Tox.nocrassbamal Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

<= 20 roguHalyears
Mollic Fluvisols

Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucuna/Altitude 75m
Excrnozunuja/EXposition PaBHo/Flat
Buacaumreo/Ownership JpxaBHo/State

Camka 205. Usrneq BUT 103
Figure 205. Sample plot 103

There are 13 black locust trees, seven
common ash trees, three Turkey oak trees and one
pedunculate oak on SP 103.

One black locust tree was found in each
defoliation class of 5%, 15%, 20%, 40%, 50%,
60%, and 70% .

There was one common ash tree in each
defoliation class of 30%, 40%, 45%, 65%, and
70%, and two trees in the class of 15%.

Turkey oak defoliation was 30%, 40% and
65%.

The pedunculate oak had 5% defoliation.

Fraxinus excelsior
Quercus cerris
m Quercus robur

= Robinia
pseudoacacia

I'pagmxon 188. 3actyrbeHoct Bpcra npeeha na BUT 103
Graph 188. The share of tree species on SP 103
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Buonngukanujcka trauka 104 — Moposuh
Sample plot 104 — Morovi¢

'@BUT 104 .

- \

Y.
P . Belgrade L:

z o, Smederons

Nie \
\

Caunka 206. ITosurmja BUT 104 Ha kaptu P. CpOuje
Figure 206. Sample plot 104 position in the R. of Serbia map

BUT 104 ce Hanaszu y Kyntypu xuOpuiHe
Tomojsie W CcBa 24 crabja mnpunaaajy yrpaso
TOTIOJIH.

Hu na jemnom crabmy Huje npumehena
nojaea nedonujanuje y Toky 2019. roaune.
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I'padpuxon 189. [ledonujanuja mo Bpcrama apeeha
Graph 189. Defoliation by tree species
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III. rasgunactBo/Forest Estate Cp.Murposuw/Sr.Mitrovica
Tox.mocrassbamallnstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

<= 20 romuHalyears
Eutric Fluvisols

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmopcka Bucuna/Altitude 75 m
Excnozunmja/Exposition PaBHo/Flat
BuacaumrBo/Ownership JpxaBHo/State

Cuamka 207. Usrneq BUT 104
Figure 207. Sample plot 104

SP 104 is located in a hybrid poplar
plantation, so all 24 trees belong to this species.
Not a single tree had defoliation in 2019.

m Populus hybrides

I'papuxon 190. 3actymsbeHoct Bpcta apseha na BUT 104
Graph 190. The share of tree species on SP 104



Buonngukanujcka tauka 105 — YopranoBauka myma

Sample plot 105 — Cortanovacka Suma

... @BHUT 105

Belgrade

L
SERy,
“

Cauxa 208. ITosurmja BUT 105 na xaptu P. Cpouje
Figure 208. Sample plot 105 position in the R. of Serbia map

YkynHo 24 crabna KpyNHOJHMCHE JIUIE
Hasaze ce Ha BUT 105.

Ha mer crabana je  perucrpoBaHa
nedonujanuja ox 5%, wa uyernpu 10%, Ha TpuU
crabna 15%. Jenuo crabno uma pedonujaunjy on
30%, a Ha jiBa je OHA IpOICHeHa Ha Yyak 90%.
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I'paduxon 191. [ledhonmmjamuja mo BpcTama npeeha
Graph 191. Defoliation by tree species

III. raznuacTBO/FOrest Estate  HIT ®pymika I'/NP Frugka G.
Tox.nocrassbamal Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

61 — 80 romuna/years
Mollic Leptosols

Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucuna/Altitude 175 m
Excrnozunuja/EXposition N
Baacaumreo/Ownership JpxaBHO/State

Camka 209. Usrnen BUT 105
Figure 209. Sample plot 105

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

Five trees had defoliation of 5%, four trees
10%, and three trees 15%. One tree had 30%
defoliation, and two had defoliation estimated at as
much as 90%.

Tilia platyphyllos

I'padmxon 192. 3actymuseHoct Bpcra npeeha va BUT 105
Graph 192. The share of tree species on SP 105
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Bbuonnaukanujcka tauka 106 — [lonoBuna
Sample plot 106 — Popovica

Belgrade

Mironce

Cauka 210. ITosurmja BUT 106 Ha kaptu P. CpOuje
Figure 210. Sample plot 106 position in the R. of Serbia map

JomunantHa Bpcta Ha BUT 106 ca 23
ctabia je kxutmak. OCUM OBe BPCTE, Ha TA4yKH je
jemHo ctabio OykBe.

Ha ner crabana xutwmaka gedonujanuja je
10%. Ha 11 crabana kutwaka u cTabiry OykBe oHa
uzHocu 15%. Ha gyerupu crabna je 20% u Ha Tpu
30%.
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I'paduxon 193. [leponujanuja mo Bpcrama apseha
Graph 193. Defoliation by tree species
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III. razpuacTBo/Forest Estate  HIT ®pymxa I'./NP Frugka G.
Tox.mocrassbamallnstallation year 2003
Ksanmparua mpesxal/Grid 16 x 16 km

101-120 rogunalyears
Dystric Cambisols

Crapocr cacrojune/Stand age

Tumn 3emsbuinTa/Soil type

Hanmopcka Bucuna/Altitude 425 m
Excnozunmja/Exposition SE
BuacaumrBo/Ownership JpxaBHo/State

Cauka 211. Usrnen BUT 106
Figure 211. Sample plot 106

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

The defoliation rate of five sessile oak trees
was 10%. It was 15% in 11 sessile oak trees and the
beech tree. It was 20% in four trees and 30% in
three.

Fagus sylvatica

m Quercus petraea

I'padpuxon 194. 3actymssenoct Bpera apseha na BUT 106
Graph 194. The share of tree species on SP 106



Bbuonngukanujcka tauka 107 — YVikuue I (Typekn norox)

Sample plot 107 — UZice I (Turski potok)

Belgrade

@BUT 107" Cupiia

Cauxa 212. Tlozunja BUT 107 na xaptu P. Cpouje
Figure 212. Sample plot 107 position in the R. of Serbia map

24 crabna kuTHaka cy crabma va BUT 107.

Ha neBer crabama KoOHCTaToBaHa je
nedonujaruja ox 5%, a Ha net crabana ox 10%.
Ocrana cy 6e3 gedonujauyje.
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I'padukon 195. leponujarmja mo Bpcrama apseha
Graph 195. Defoliation by tree species

Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude

1. rasmunacTBo/Forest Estate  Vikune/UZice
Tox.nocrassbamal Installation year 2003
Ksanpartna mpexa/Grid 16 x 16 km

61 — 80 romuna/years
Dystric Cambisols
625 m

Excrnozunuja/EXposition SE
Baacaumreo/Ownership

Concrenuka/Private

Cauxka 213. Usrnen BUT 107
Figure 213. Sample plot 107

There are 24 sessile oak trees on SP 107.
Nine trees had a defoliation rate of 5%, and

five trees a 10% defoliation rate. Others had no
defoliation.

Quercus petraea

I'padmkon 196. 3actymsenoct Bpcra apseha va BUT 107
Graph 196. The share of tree species on SP 107
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Bbuonnaukanujcka tauka 401 — Tapa |
Sample plot 401 — Tara |

AN I1I. rasguacTBo/Forest Estate HIT Tapa/NP Tara
g e M\ Tox.nocrassbama/lnstallation year 2004
ok | Keanparaa mpexa/Grid 4 x4 Kkm

101-120 rogunalyears

Crapocr cacrojune/Stand age
: Chromic Cambisols

Tumn 3emsbuinTa/Soil type

. Hanmopcka Bucuna/Altitude 1098 m
’\ Beidrade sl Excnozuuuja/EXposition NW
f 3 B S R Buiacaumrso/Ownership HprxasHo/State

Nie \
\

Mironce

Cauxa 215. Usrnen BUT 401
Figure 215. Sample plot 401

Cauka 214. Tlosurmja BUT 401 na kaptu P. CpOuje
Figure 214. Sample plot 401 position in the R. of Serbia map

There are nine fir trees, three spruce trees,
and two beech trees on SP 401.

Defoliation was reported in only one fir tree,
85%, and one spruce tree, 35%.

Ha BUT 401 je meBer crabana jene, Tpu
ctabjia cMpue U JiBa OYKBe.

Hedonujanyja je KOHCTaTOBaHA caMO Ha
jenHoMm ctabmy jene, u To 85%, 1 Ha jeTHOM cTadiry
cmpue, 35%.

Hedoaujauuja (%) Defoliation
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I'paduxon 197. [ledonujanuja mo Bpcrama apeeha
Graph 197. Defoliation by tree species
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I'papuxon 198. 3actymsbenoct Bpcta apseha na BUT 401
Graph 198. The share of tree species on SP 401



Buounaukanujcka tauka 402 — Tapa II (L{puu Bpx)

Sample plot 402 — Tara 11 (Crni Vrh)

Belgrade

L
SERy
Ly

@BUT 402, el Ll

Cauxa 216. ITosurnmja BUT 402 na xaptu P. Cpouje
Figure 216. Sample plot 402 position in the R. of Serbia map

Cacras BpcTa u 0poj crabana na BUT 402 je:
JeBeT crabana cMmpuye, celaM jeie, meT crabania
TOPCKOT jaBopa U TpH OYyKBe.

Ha oBoj Tauku camo Ha jeqHOM cTabIy jene
je xoHcTaroBana Aedoujanuja, 10%.
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I'padukon 199. leponujarmja mo Bpcrama apseha
Graph 199. Defoliation by tree species

Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude

1. rasquacTBo/Forest Estate  HIT Tapa/NP Tara
Tox.nocrassbamal Installation year 2004
Ksanpartna mpexa/Grid 4 x4 km

81 — 100 roxuna/years
Mollic Leptosols
1151 m
Excrnozunuja/EXposition S
Buacuumrso/Ownership

HpxasHo/State

Cauxa 217. Usrnen BUT 402
Figure 217. Sample plot 402

The species composition and the number of
trees on SP 402 are as follows: nine spruce trees,
seven fir trees, five sycamore maple trees, and three
beech trees.

Only one fir tree had a defoliation rate of 10%

on this plot.

Abies alba
Acer
pseudoplatanus

Fagus sylvatica

® Picea abies

I'padukon 200. 3actymbenoct Bpcra apBeha Ha BUT 402
Graph 200. The share of tree species on SP 402
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Bbuonnaukanujcka tauka 403 — [lexape
Sample plot 403 — Pekare
N « I1I. razpuactBo/Forest Estate
e Tox.nocrasspama/Installation year
i Ksanmparua mpesxal/Grid
Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanmopcka pucunal/Altitude
Ealfaie Excnozunmja/Exposition
; N Braceumrso/Ownership

Mironce

@ BHT 403

rane

Cauka 218. TTosurmja BUT 403 na kaptu P. CpOuje
Figure 218. Sample plot 403 position in the R. of Serbia map

Csa crabna, ykynHo 24, ma BUT 403,

npunanajy Oyksu.
Ha tpu crabna gedoujanuja usnocu 5%, Ha

trees.

IIyma/Suma

2004

4 x4 km

61 — 80 romuna/years
Dystric Podzoluvisols
915 m

S

JpxaBHo/State

Cuamnka 219. Usrnen BUT 403
Figure 219. Sample plot 403

All the trees, 24 in total, on SP 403, are beech

Three trees had a defoliation rate of 5%,

getupu je 10%, a Ha ocraiuma Hema HazHake oBe While four trees had 10% defoliation, and there
were no signs of this phenomenon in the remaining

nojase.
trees.
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I'padpuron 201. Jledonujanuja no Bpcrama apeeha I'padmron 202. 3acrymbenoct Bpera apseha na BUT 403
Graph 202. The share of tree species on SP 403

Graph 201. Defoliation by tree species
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Buonnaukanujcka tauka 404 — bynaroBaig
Sample plot 404 — Bunatovac

Belgrade

Vianye

Cauxa 220. ITosunmja BUT 404 na xaptu P. Cpouje
Figure 220. Sample plot 404 position in the R. of Serbia map

Ha BUT 404 cy 22 crabna OykBe U JBa
ctabJjia rOpCcKOr jaBopa.

Ha jaBopy Hema nedonujanuje.

Ha gerupu crabna Oykse ona nsnocu 10%,
Ha met crabana je 20%, a Ha Tpu je 30%. Ha mo
jenHoM ctabny nedosnujauje je onemwena Ha 90%,
95% u 99%.
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I'papmxon 203. edonujanuja mo Bpcrama apseha
Graph 203. Defoliation by tree species

Crapocr cacrojune/Stand age

Tum 3emsbuinTal/S0il type

III. ra3muncTBO/FOrest Estate Illyma/Suma
Tox.nocrassbamal Installation year 2004
Ksanpartna mpexa/Grid 4 x4 Kkm

41 — 60 roxuna/years
Dystric Cambisols

Hanmopcka sucuna/Altitude 1120 m
Excrnozunuja/EXposition SW
Buacaumreo/Ownership JpxaBHo/State

Camka 221. Usrneq BUT 404
Figure 221. Sample plot 404

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

There was no defoliation in maple.

Four beech trees had10% defoliation, five
trees 20% and three trees 30%. One tree had the
defoliation rate estimated at 90%, 95% and 99%,
respectively.

Acer
pseudoplatanus

= Fagus sylvatica

I'papmxon 204. 3actymbeHoct Bpcra npeeha na BUT 404
Graph 204. The share of tree species on SP 404

119



Bbuonnaukanujcka tauka 405
Sample plot 405 — Velika Loparda

— Besauka Jlonapaa

N I1I. razmunacto/Forest Estate [Iyma/Suma
Tox.nocrassbama/lnstallation year 2004
£ Ksanmparua mpesxal/Grid 4 x4 Kkm

Crapocr cacrojure/Stand age 61 — 80 roamma/years

Tun 3emsbuiTal/Soil type Eutric Cambisols

Hanmopcka Bucuna/Altitude 1175 m
£ Belirade Excnozunmja/Exposition N
/] Brnacrumrso/Ownership JpsxaBHo/State

1
SERg,
“a

@ BUIT 405>

Mironce

Cauka 223. Usrnen BUT 405

Cauka 222. Tlosurmja BUT 405 wHa kaptu P. CpOuje

Figure 222. Sample plot 405 position in the R. of Serbia map

Jenno crabno ropckor jaBopa u 23 crabna
Oykse npunanajy BUT 405.

Hedonujanuja Ha jaBOopy IpOIEHECHA j€ Ha
5%.

Ha mect crabana OykBe pedosujaiuja
usnocu 5%, Ha ocam je 10%. Ha Tpu crabna
nedonujanuja je 15%, a Ha jenaom 20%.
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I'padpmkon 205. Jledonujanuja no Bpcrama apeeha
Graph 205. Defoliation by tree species
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Figure 223. Sample plot 405

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

The maple tree defoliation was estimated at
5%.

Six beech trees had a defoliation rate of 5%,
and eight of 10%. Three trees had defoliation of
15% and one tree 20%.

Fagus sylvatica

= Acer
pseudoplatanus

I'padmron 206. 3acrymsenoct Bpera apseha na BUT 405
Graph 206. The share of tree species on SP 405



Buonnaukanmnjcka tauka 406 — Jammwanu
Sample plot 406 — Jamnjaci

Belgrade

Smedeonc

Nis A\

Mironce

Cauxa 224. Tlozunmja BUT 406 na xaptu P. Cpouje
Figure 224. Sample plot 406 position in the R. of Serbia map

Ha BUT 406 je 3acTynjbeHO oOcaMHaecT
cTabaja cMpue M IecT OyKBe.

Ha OykBu Hema 3HakoBa Jedoivjaiyje, a Ha
caMo jegHoM cTalmy cmpue 3a0elexeHa je
nedomnujaruja ox 50%.

Jedommjauuja (%) Defoliation
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I'papmxon 207. ledonujauja mo Bpcrama apseha
Graph 207. Defoliation by tree species

I11. rasmunacTBo/Forest Estate
Tox.mocrasssamalInstallation year
Ksanpartna mpexa/Grid
Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude

Excmozurmja/Exposition
Baacaumreo/Ownership

T'onuja/Golija

2004

4x4Kkm

81 — 100 roxuna/years
Dystric Podzoluvisols
1400 m

N

JpxaBHo/State

Cumka 225. Usrneq BUT 406
Figure 225. Sample plot 406

Eighteen spruce trees and six beech trees are

found on SP 406.

There were no signs of defoliation in beech,
and only one spruce tree had defoliation of 50%.

Fagus sylvatica
® Picea abies

I'papmxon 208. 3actyrbeHoct Bpcra npeeha na BUT 406
Graph 208. The share of tree species on SP 406
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Buonngukanujcka tauka 407 — Kapanuhn

oy

Sample plot 407 — Karali¢i

Belgrade ™

Mironce

Cauka 226. ITosurmja BUT 407 Ha kaptu P. CpOuje
Figure 226. Sample plot 407 position in the R. of Serbia map

Ha BUT 407 nana3u ce 21 crabmo Oykse u
TpH cTabyia cMpue.

Ha mecr crabana OykBe nedonujanuja
nzHocu 10%, a Ha ocTamuMm OyKOBHM, Kao W Ha
CMpUEBUM cTabnuMa aedonujanyje Hema.
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I'padpuxon 209. [ledonujanuja mo BpcTama apeeha
Graph 209. Defoliation by tree species
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I1I. razmunacto/Forest Estate T'onwuja/Golija
Tom.mocrassbamallnstallation year 2004
Ksanmparua mpesxal/Grid 4 x4 Kkm

81 — 100 roxuna/years
Dystric Cambisols

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmopcka Bucuna/Altitude 1426 m
Excnozunmja/Exposition NW
BuacaumrBo/Ownership JpxaBHo/State

Cauxka 227. Usrnen BUT 407
Figure 227. Sample plot 407

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

Defoliation was estimated at 10% in six
beech trees, while there was no defoliation in other
beech and spruce trees.

Fagus sylvatica
® Picea abies

I'pa¢puxon 210. 3actynsbeHoct Bpcta apseha na BUT 407
Graph 210. The share of tree species on SP 407



Bbuonnaukanmnjcka tauka 408 — Beiuku Jacrpedan
Sample plot 408 — Veliki Jastrebac

V. e 1. razgunacTBO/FOrest Estate
- Tox.mocrasssamalInstallation year

Ksazpatna mpexal/Grid
s 3 2 Crapocr cacrojure/Stand age
Nl wensas A Tun 3emspumra/Soil type

Pacuna/Rasina

2004

4 x4 km

81 — 100 roxuna/years
Dystric Cambisols
735 m

) - o 4 Hanmopcka sucuna/Altitude

Belgrade C

- Smedearovo

@BMT 408

Nis

Cauxa 228. Tlosurnmja BUT 408 na xaptu P. Cpouje
Figure 228. Sample plot 408 position in the R. of Serbia map

Ha BUT 408 nanaze ce 23 crabna OykBe U
jemHo cTabiio TOPCKOr jaBopa.

Hedonujarja je peructpoBaHa camo Ha
crabnuma OykBe, ¥ TO Ha jeHOM ctadiay 20% u Ha
mect crabana 10%.
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I'papmxon 211. [leponujamnuja mo Bpcrama apseha
Graph 211. Defoliation by tree species

Excmozurmja/Exposition W
Baacaumreo/Ownership

JpxaBHo/State

Cuamka 229. Usrneq BUT 408
Figure 229. Sample plot 408

There are 23 beech trees and one sycamore
maple tree on SP 408.

Defoliation was registered only in beech
trees, 20% in one tree and 10% in Six trees.

Acer
pseudoplatanus

m Fagus sylvatica

I'padmxon 212. 3actyrbeHoct Bpcra npeeha na BUT 408
Graph 212. The share of tree species on SP 408
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Buonngukanujcka tauka 409 — Maum Jactpedan

Sample plot 409 — Mali Jastrebac

Belgrade ™

Smederons

Nie \
\

Mironce

Caunka 230. ITosurmja BUT 409 wHa kaptu P. CpOuje
Figure 230. Sample plot 409 position in the R. of Serbia map

24 crabna OyxBe Hanaze ce Ha BUT 409 u
NPUTA/ajy OBOj TAUKH.

Ha no jenHom crabny aedonujanuja je 5%,
onHocHO 30%, Ha met crabana je 10%, a Ha Tpu
20%. Ha octranum crabnuMa HHje KOHCTaTOBaHA
OBa I0jaBa.
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I'paduxon 213. [leponujanuja mo Bpcrama apseha
Graph 213. Defoliation by tree species
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III. rasgunactBo/Forest Estate Hum/Nis
Tom.mocrassbamallnstallation year 2004
Ksanmparua mpesxal/Grid 4 x4 Kkm

81 — 100 roxuna/years
Dystric Cambisols
659 m

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanmopcka pucunal/Altitude

Excnozunmja/Exposition N
Biracaumreo/Ownership

JpxaBHo/State

Cuamka 231. Usrneq BUT 409
Figure 231. Sample plot 409

There are 24 beech trees on SP 409.

There was one tree in 5% and one in 30%
class of defoliation, five trees in 10%, and three
trees in 20% class. In other trees, this phenomenon
was not detected.

m Fagus sylvatica

I'paduxon 214. 3actynmsenoct Bpera apseha na BUT 409
Graph 214. The share of tree species on SP 409



Bbuonngukanujcka tauka 410 — llITp6auko kopurto

Sample plot 410 — Strba¢ko korito

Belgrade

S @BUT 410

Cauxa 232. TTosurnmja BUT 410 na xaptu P. Cpouje
Figure 232. Sample plot 410 position in the R. of Serbia map

Cacras BpcTa u 6poj crabana na BUT 410 je:
18 crabana OykBe, jenHo cTabj0 rpaba W mer
crabaja ocTanux juihapa.

Hedonmjanimja je 3abenexxeHa camMo Ha
OykoBuM crabiimma.Ha nea uznocu 10%, Ha Tpu je
20%, a Ha 1o jegHoM ctabiy 40% u 80%.
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I'paduxon 215. [ledhonmjamuja mo BpcTama npeeha
Graph 215. Defoliation by tree species

1. rasqunactBo/Forest Estate Bepman/Derdap
Tox.nocrassbamal Installation year 2004
Ksanpartna mpexa/Grid 4 x4 Kkm

81 — 100 roxuna/years
Eutric Cambisols
344 m

Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hanmopcka sucunal/Altitude

Excrnozunuja/EXposition N
Baacaumreo/Ownership

JpxaBHo/State

Camka 233. Usrneq BUT 410
Figure 233. Sample plot 410

The species composition and the number of
trees on SP 410 are as follows: 18 beech trees, one
hornbeam tree, and five other broadleaves.

Defoliation was detected only in beech trees.
It was 10% in two trees, 20% in three trees, 40%
in one, and 80% in one tree.

Carpinus betulus

Fagus sylvatica
m Other broadleaves

I'padmxon 216. 3actyruseHoct Bpcra npeeha na BUT 410
Graph 216. The share of tree species on SP 410
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Buonngukanujcka tauka 412 — Tucosan
Sample plot 412 — Tisovac

I1I. razpuactBo/Forest Estate Tumouxe mr./Timocke F.

S r:l : K\:\ Tox.nocrassbama/lnstallation year 2004
p R i | Ksazparra mpexa/Grid 4 x4 km
:’ s E},\ Crapocr cacrojune/Stand age 41 — 60 roguna/years
N‘;i' oiges + Tumn 3emsbuinTa/Soil type Dystric Cambisols
J ‘ iF Hanmopcka Bucuna/Altitude 1145 m
/~\ p Belfrade \; Excnosunuja/Exposition S
()f’l 9 il g, Y %//\:;) Bracuurmrso/Ownership JpxaBHo/State
§ b
G eFuT412 7
N >4
¢ -
X oLy ™
§
Camnka 234. [To3unmja BUT 412 nHa kaptu P. Cpouje Canka 235. Uzrnen BUT 412
Figure 234. Sample plot 412 position in the R. of Serbia map Figure 235. Sample plot 412
Ha BUT 412 cBa crabma, ykymHo 23, All trees on SP 412, numbering 23 in total,
npumnanajy OykBsu. are beech trees.
Ha 13 crabana gedomnujanuja usHocu 5%, Ha Defoliation was 5% in 13 trees, 10% in four
gyetupu je 10%, a Ha no jeanom crabmy je 15%, trees, and there was one tree in each of the
35% u 80%. following defoliation classes — 15%, 35%, and
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I'padpuxon 217. [ledonujanuja mo Bpcrama apeeha I'paduxon 218. 3actymsbeHoct Bpcta apseha na BUT 412
Graph 217. Defoliation by tree species Graph 218. The share of tree species on SP 412
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Buonnaukanmnjcka tauka 413 — JaceHoBa riiaBa

Sample plot 413 — Jasenova glava

Belgrade

Cacak Copr

Cauxa 236. I[Tosurnmja BUT 413 na xaptu P. Cpouje
Figure 236. Sample plot 413 position in the R. of Serbia map

Ha BUT 413 je 20 crabana OykBe u 4eTupu
ctabJjia rOpCcKOr jaBopa.

Ha ngBa  crabma  ropckor  jaBopa
nedonujarmja je 15%, a Ha mo jexaom 5% u 20%.

[To nBa crabna OykBe umajy Aedoujamnujy
011 20% u 25%. Ha o Tpu cTabiia KOHCTaTOBaHa je
nedonujanuja ox 5% u 30%, a Ha o yetupu 15%
u 45%. Ha jeanom crabiy Oykse aedonujanuja je
90%.
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I'paduxon 219. [leponujanuja mo Bpctama apseha
Graph 219. Defoliation by tree species

Tumouxe m./Timocke F.
2004

4 x4 Kkm

61 — 80 romuna/years
Rendzic Leptosols

1. razgunacTBO/FOrest Estate
Tox.mocrasssamalInstallation year
Ksanpartna mpexa/Grid
Crapocr cacrojune/Stand age

Tum 3emsbuinTal/S0il type

Hanmopcka sucunal/Altitude 664 m
Excrnozunuja/EXposition NE
Buacaumreo/Ownership JpxaBHo/State

Camka 237. Usrneq BUT 413
Figure 237. Sample plot 413

There are 20 beech trees and four sycamore
maple trees on SP 413.

Two sycamore maple trees had a defoliation
rate of 15%, and one tree 5% and 20%,
respectively.

Two beech trees had a defoliation rate of 20%
and 25%, respectively. Three trees had defoliation
of 5% and another three 30%, while four trees had
15% and 45%, respectively. One beech tree had a
defoliation rate of 90%.

Acer
pseudoplatanus

® Fagus sylvatica

I'paduxon 220. 3actyruseHoct Bpcra npeeha na BUT 413
Graph 220. The share of tree species on SP 413
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Buonngukanujcka tauka 414 — Pyaqnuk I
Sample plot 414 — Rudnik |

I1I. razmunacto/Forest Estate KparyjeBary/Kragujevac
Tox.nocrassbama/lnstallation year 2004

£ Ksanmparua mpesxal/Grid 4 x4 Kkm
Crapocr cacrojure/Stand age 81 — 100 roausa/years
e woisa Tun 3emspuiTa/Soil type Dystric Cambisols
- Hanmopcka Bucuna/Altitude 901 m
v Belirade Excnozunmja/Exposition S
0™ s Braceumrso/Ownership Hp>xasHo/State

@BUT 414
Camnka 238. [To3unmja BUT 414 Ha kaptu P. Cpouje Canka 239. Uzrnen BUT 414
Figure 238. Sample plot 414 position in the R. of Serbia map Figure 239. Sample plot 414
24 crabna 6ykse npunanajy BUT 414. There are 24 beech trees on SP 414.
Ha dgerupu crabna nedonujanuja M3HOCH Four trees had a defoliation rate of 5%, two

5%, ua nBa je 10%, a Ha jemHom crabay 20%. trees 10% and one tree 20%. Other trees were
Ocrana crabna cy 6e3 mnojaBe nedonmjaumje y without defoliation in 2019.
2019. roguuu.

Hedonujauuja (%) Defoliation
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I'padukon 221. Jleponujanuja no Bpcrama apeeha I'padmkon 222. 3acrymbenoct Bpera apseha na BUT 414
Graph 221. Defoliation by tree species Graph 222. The share of tree species on SP 414
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Buonnaukanmnjcka tauka 415 — Masben |
Sample plot 415 — Maljen |

e ™ 1. rasqunacTBo/Forest Estate  Bopama/Boranja

% Tox.mocrasibamallnstallation year 2004
R o 1 Ksanparna mpexal/Grid 4 x4 km
f N Crapocr cacrojune/Stand age 61 — 80 roguna/years
\ v '\E""""":‘ s A Tun 3emspumita/Soil type Eutric Cambisols
J oy ; Hanmopcka sucuna/Altitude 630 m
e Boidrode C ; Excnosuimja/Exposition N
; peil=g) | Bunacuaumrso/Ownership Hp>xasHo/State
f oprd
 eBuTIS *: /
\ i
“ »'9 > ot )

Ciauka 241. Usrnen BUT 415

Cauxa 240. ITosurnmja BUT 415 na xaptu P. Cpouje
Figure 241. Sample plot 415

Figure 240. Sample plot 415 position in the R. of Serbia map

There are 17 beech trees, five fir trees, one
sessile oak, and one birch tree on SP 415.

Four beech trees had a defoliation rate of
10%, as was the case with one fir tree. No
defoliation was noted in other trees.

Ha BUT 415 nana3u ce 17 crabana Oykse,
et crabaja jejae W Mo jeAHO CTadJi0 KUTHhAaKa W

Opese.
Ha uyernmpu OyxoBa crtabma nedonujanuja

n3HocHu 10%, KOJIMKO je ¥ Ha jeIHOM CTalIy jee.
Hwu Ha jenHoM ox ocranux cradana aedosujaruja
HUje KOHCTATOBaHA.

Hedomujauuja (%) Defoliation
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= Quercus petraea

I'padmxon 224. 3actyrbeHoct Bpcra npeeha na BUT 415

I'papmxon 223. [leponujamuja mo Bpcrama apseha
Graph 224. The share of tree species on SP 415

Graph 223. Defoliation by tree species
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Buonngukanujcka tauka 416 — [lerkoBuna
Sample plot 416 — Petkovica

Belgrade

SkRg,

Mironce

Caunka 242. Tlosurmja BUT 416 uHa kaptu P. CpOuje
Figure 242. Sample plot 416 position in the R. of Serbia map

BUT 416 npunaznajy 23 crabna cnagyHa u
jemHo cTabyI0 KPYITHOJIUCHE JIUIIE.

Ha ueTupu crabna cianyna nedoinujaiuja je
5%, Ha ocam crabana je 10%. Ha jennom ctabiry
nedonujanuja usnocu 15%, a va aa 20%. Ocrana
crabma cnagyHa u crabio jume cy 0e3 youeHe
nedonujamyje.
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I'padpuxon 225. [ledonujanuja no Bpcrama apseha
Graph 225. Defoliation by tree species
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I1I. razmunacto/Forest Estate Bopama/Boranja
Tox.nocrassbama/lnstallation year 2004
Ksanmparua mpesxal/Grid 4 x4 Kkm

101-120 roguna/years
Dystric Cambisols
214 m

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type
Hanmopcka pucunal/Altitude

Excnozunmja/Exposition E
Biracaumreo/Ownership

JpxaBHo/State

Cuamka 243. Usrnen BUT 416
Figure 243. Sample plot 416

SP 416 has 23 Hungarian oak trees and one
large-leaved lime tree.

The defoliation rate of Hungarian oak was
4% in four trees and 10% in eight trees. It was 15%
in one tree, and 20% in two trees. Other Hungarian
oak and lime trees were not affected by defoliation.

Quercus frainetto

= Tilia platyphyllos

I'paduxon 226. 3actynsbeHoct Bpcta apseha na BUT 416
Graph 226. The share of tree species on SP 416



Buonnankanmjcka rauka 417 — 3narap
Sample plot 417 — Zlatar
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Cuanka 244. Tlo3unuja BUT 417 na xaptu P. Cpouje
Figure 244. Sample plot 417 position in the R. of Serbia map

BUT 417 nanasu ce y cacTOjHHA CMpYe U
cBa cTabJja Tayke Cy YIpaBo CMpUeRBa.

Ha no jennowm crabny aedonujanuja je 10%
u 35%, a Ha OBa crabma je 15%. Ha ocrammm
crabiuma HeMa jaedonujanyje.
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I'padpmxon 227. [leponujanuja mo Bpcrama apseha
Graph 227. Defoliation by tree species

I11. rasmunacTBo/Forest Estate IIpujenosbe/Prijepolje
Tox.mocrasspamal/lnstallation year 2004
Ksanpartna mpexa/Grid 4 x4 Kkm

Crapocr cacrojune/Stand age 61 — 80 roguna/years

Tun 3emspumita/Soil type Chromic Cambisols

Hanmopcka sucuna/Altitude 1354 m
Excmozurmja/Exposition NW
Buacaumreo/Ownership JpxaBHo/State

Cauxa 245. Usrnen BUT 417
Figure 245. Sample plot 417

SP 417 is located in a spruce stand and all
trees belong to this sapecies.

Defoliation was estimated at 10% (1 tree),
35% (1 tree), and 15% (2 trees). There is no
defoliation in other trees.

= Picea abies

I'padmxon 228. 3actyrubeHoct Bpcra npeeha na BUT 417
Graph 228. The share of tree species on SP 417
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Buonngukanujcka tauka 418 — Myprenuna
Sample plot 418 — Murtenica

Belgrade

Mironce

Cauka 246. ITosurmja BUT 418 nHa kaptu P. CpOuje
Figure 246. Sample plot 418 position in the R. of Serbia map

Ha BUT 418 nanaszu ce 21 cradno jene u Tpu
crabyia cMpue.

Ha cemam crabana jene npedosnujaiuja
u3Hocu 5%, Ha mect crabana je 10%, Ha Tpu je
15%. Kon jemHor crabma npedonujanuja je
3axBaTuiia 20% KpyHe, a KoJ 1o j1Ba cradiua 25%,
1j. 30%.

Kon o jeaHor cTabia cMpye KOHCTATOBaHA
je nedonujamnuja ox o 10%, 15% u 20%.
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I'paduxon 229. [leponmjanmja mo BpcTama apeeha
Graph 229. Defoliation by tree species
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I1I. razmunacto/Forest Estate Vxune/Uzice
Tox.nocrassbama/lnstallation year 2004
Ksanmparua mpesxal/Grid 4 x4 Kkm

81 — 100 roxuna/years
Lithic Leptosols

Crapocr cacrojure/Stand age
Tumn 3emsbuinTa/Soil type

Hanmopcka Bucuna/Altitude 1344 m
Excnozunmja/Exposition Pasno/Flat
Biracaumreo/Ownership JpxaBHO/State

Cauxa 247. Usrnen BUT 418
Figure 247. Sample plot 418

There are 21 fir trees and three spruce trees
on SP 418.

Seven fir trees had a defoliation rate of 5%,
six trees 10%, and three trees 15%. In one tree,
defoliation affected 20% of the crown, and in two
trees 25%, and 30%, respectively.

One spruce tree had a defoliation rate of 10%,
15% and, 20%, respectively.

Abies alba
u Picea abies

I'padpuxon 230. 3actymspenoct Bpera apseha na BUT 418
Graph 230. The share of tree species on SP 418



Buonngukanmjcka tauka 419 — bapcka peka
Sample plot 419 — Barska reka
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Cauxa 248. Tlosurmja BUT 419 na xaptu P. Cpouje
Figure 248. Sample plot 419 position in the R. of Serbia map

Csa crabna, ykymHO 24, Koja ce Hajase Ha
BUT 419, npunanajy cMpuH.

Ha camo jenHom cra0iy KOHCTaToBaHa je
nedonujaruja on 10%, Ha ocTanuM crabiimma oBa
nojaBa HHje YOUueHa.
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I'papmxon 231. [ledonujamnuja mo Bpcrama apseha
Graph 231. Defoliation by tree species

I11. rasmunacTBo/Forest Estate
Tox.mocrasipamalInstallation year
Ksanpartna mpexa/Grid
Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type
Hanmopcka sucuna/Altitude
Excmozurmja/Exposition
Buacaumreo/Ownership

HIT Konaouux/NP Kopaonik

2004

4x4Kkm

81 — 100 roxuna/years
Dystric Podzoluvisols
1597 m

N

JpxaBHo/State

Camka 249. Usrnen BUT 419
Figure 249. Sample plot 419

All trees on SP 419, 24 in total, belong to
spruce.

Only one tree was found to be defoliated at
10%, while other trees had no signs of this
phenomenon.

= Picea abies

I'padmkon 232. 3actyrubeHoct Bpcra apseha na BUT 419
Graph 232. The share of tree species on SP 419
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Buonnaukanujcka tauka 420 — N'o6esbeka pexa

Sample plot 420 — Gobeljska reka

Belgrade ™
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Caunka 250. ITosurmja BUT 420 ua kaptu P. CpOuje
Figure 250. Sample plot 420 position in the R. of Serbia map

Ha BUT 420 ce Hana3u necer crabana jene
u 14 cmpue.

Hema nedonujaigje HM Ha jeIHOM O]
cta0asia Ha OBOj TAUKH.
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I'padpuxon 233. [edonujanuja mo Bpcrama apeeha
Graph 233. Defoliation by tree species
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I1I. razmunacto/Forest Estate
Tox.nocrasspama/Installation year
Ksanmparua mpesxal/Grid
Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmopcka pucunal/Altitude
Excnozunmja/Exposition
Biracaumreo/Ownership

HIT Konaouuk/NP Kopaonik

2004

4 x4 km

81 — 100 roxuna/years
Dystric Podzoluvisols
1558 m

w

JpxaBHo/State

Cuamka 251. srneq BUT 420
Figure 251. Sample plot 420

There are ten fir trees and 14 spruce trees on

SP 420.

There was no defoliation in any of the trees

on this plot.

Abies alba

= Picea abies

I'padpuxon 234. 3actynsbeHoct Bpcta apseha na BUT 420
Graph 234. The share of tree species on SP 420



Buonnaukanujcka tauka 421 — Bpmauku Oper

Sample plot 421 — Vrsacki breg

BUT 421@

Belgrade

Cauxa 252. Tlosunuja BUT 421 na xaptu P. Cpouje
Figure 252. Sample plot 421 position in the R. of Serbia map

Ha BUT 421 nanasu ce 13 crabana KUTHaka,
TpH cTabIia PHOT jaceHa U ocaM crabana ocTaux
numrhapa.

Ha mo jemnom crabimy  KuTHaka
KoHCcTaTtoBaHa je aedonujanuja ox 10%, 20% u
99%, Ha nBa crabna je 30%, a Ha ocam 15%.

[To jenHo crabio npHOT jacena 3axBaheHo je
nedomujarjom o 10%, 45% u 90%.

Hedonujaumjy ox 40% wumajy Tpu cradbia
ocranux numrhapa, ox 20% nBa crabna. [lo jexno
cTabsio w3 Tpymne ocTanux Juihapa uMa
nedonujarujy ox 10%, 15% u 35%.
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I'padmkon 235. ledponujarmja mo Bpcrama apseha
Graph 235. Defoliation by tree species

1. razguacTBo/Forest Estate  Baxat/Banat
Tox.nocrassbamal Installation year 2004
Ksanpartna mpexa/Grid 4 x4 Kkm

Crapocr cacrojune/Stand age 61 — 80 roguna/years

Tun 3emspumita/Soil type Dystric Cambisols

Hanmopcka sucuna/Altitude 370 m
Excrnozunuja/EXposition S
Buacaumreo/Ownership JpxaBHo/State

Cauka 253. Usrnen BUT 421
Figure 253. Sample plot 421

There are 13 sessile oak trees, three flowering
ash trees and eight trees of other broadleaved
species on SP 421.

One sessile oak tree had defoliation of 10%,
20% and 99%, respectively, while two trees had
30%, and eight trees 15%.

One flowering ash tree was affected by
defoliation of 10%, 45% and 90%, respectively.

Three trees of other broadleaved species had
a defoliation rate of 40% and two had 20%. One
tree of other broadleaved species had a defoliation
rate of 10%, 15%, and 35%, respectively.

Fraxinus ornus
Other broadleaves

m Quercus petraea

I'padmkon 236. 3actymbenoct Bpcra apseha va BUT 421
Graph 236. The share of tree species on SP 421
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Buounaukanmjcka tauka 422 — Cy6oTuuke myme

Sample plot 422 — Suboticke Sume

RN,

Belgrade ™

Smederons

Nie \
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Caunka 254. Tlosurmja BUT 422 na kaptu P. CpOuje
Figure 254. Sample plot 422 position in the R. of Serbia map

Crabna upHor Oopa, yKynHo 24, Hanasze ce
Ha BUT 422.

[lo jemno crabmo oBe BpcTe WMa
nedonujanujy npouewmeny Ha 25%, 35%, 65% u
80%. Kox Tpu crabna nedosnujaiuja uznocu 50%,
a koJ 1o yetupH je ona 15%, 20%, 30% u 40%.

Hedonujauuja (%) Defoliation
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I'paduxon 237. [leponujanuja mo Bpcrama apseha
Graph 237. Defoliation by tree species
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I1I. razmunacto/Forest Estate Comb6op/Sombor
Tom.mocrassbamallnstallation year 2004
Ksanmparua mpesxal/Grid 4 x4 Kkm

81 — 100 roxuna/years
Haplic Arenosols

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmopcka Bucuna/Altitude 125 m
Excnozunmja/Exposition PaBHo/Flat
BuacaumrBo/Ownership JpxaBHo/State

sy

Cauxa 255. Usrnen BUT 422
Figure 255. Sample plot 422

There are 24 Austrian pine trees on SP 422.

One tree of this species was estimated to have
a defoliation rate of 25%, 35%, 65%, and 80%,
respectively. Three trees had a defoliation rate of
50%, and four trees of 15%, 20%, 30%, and 40%,
respectively.

= Pinus nigra

I'paduxon 238. 3actymsenoct Bpera npseha na BUT 422
Graph 238. The share of tree species on SP 422



Buounaukanmjcka tauka 423 — Koaryr-Ko3zapa
Sample plot 423 — Kolut-Kozara

D 1. rasquacTBo/Forest Estate ComGop/Sombor
Tox.nocrassbamal Installation year 2004
523 )
. Ksanpartna mpexa/Grid 4 x4 Kkm

>121 ropunalyears
Gypsic Solonetz

Crapocr cacrojune/Stand age

Tun 3emsbnmra/Soil type

Hanmopcka sucuna/Altitude 70 m
Z Belirade Excmo3umuja/Exposition PaBHo/Flat
W e Bnacaunrrso/Ownership Hp>xasHo/State

L
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Canka 256. [To3unuja BUT 423 na kaptu P. Cpouje Cuamka 257. Usrnen BUT 423

Figure 256. Sample plot 423 position in the R. of Serbia map

Cacras BpcTa u 0poj crabana na BUT 423 je:
15 crabana 1iepa u aeBeT crabana JIyKibaka.

Ha ocam crabana mepa KOHCTaTOBaHa je
nedonujanuja ox 10%, Ha yetnpu crabna je 15%,
Ha jenHoM je 80% u Ha ;Ba ctabna yak 99%.

Kon crabama nyxkmaka IO JBa HMajy
nedonujanujy 10% u 70%, tpu ctadna 20%. Ha o
jeanoMm ctabiy nedonujanuja je 30% u 35%.
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I'padmkon 239. leponujarmja mo Bpcrama apseha
Graph 239. Defoliation by tree species

Figure 257. Sample plot 423

SP 423 is composed of 15 Turkey oak trees
and nine pedunculate oak trees.

Eight Turkey oak trees were defoliated at
10%, four at 15%, one at 80% and two at 99%.

Regarding pedunculate oak, two trees had a
defoliation rate of 10% and 70%, respectively, and
three trees were defoliated at 20%. One tree was
defoliated at 30% and another one at 35%.

Quercus cerris
= Quercus robur

I'padmkon 240. 3acrymbenoct Bpcra apBeha Ha BUT 423
Graph 240. The share of tree species on SP 423
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Buonngukanujcka tauka 424 — Auapessbe Tectepa Xajayuku Oper
Sample plot 424 — Andrevlje Testera Hajducki breg

Belgrade ™

o

Mironce

Caunka 258. ITosurmja BUT 424 na kaptu P. CpOuje
Figure 258. Sample plot 424 position in the R. of Serbia map

Ha BUT 424 je neser crabana nepa, mect
crabana KuTHaka, YeTHpu crtabma Opese, jeJHO
cTalJ10 MOJBCKOT OpecTa U YeTHPH cTal1a OCTaINX
mumrhapa.

Ha crabmuma rpaba m ocranux mnumhapa
Huje ouno aedonujamuje.

Ha crabmy moseckor 6pecra nedonujanuja je
15%.

ITo jemno crabso 1epa uma Jedonujaru]jy
5%, 10%, omrocHO 15%.

Ha tpu crabma xutmaka aedonmjanuja je
30%, a Ha o jeaHoMm 10%, 20% u 99%.
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I'padpuxon 241. [leponujanuja mo Bpcrama apeeha
Graph 241. Defoliation by tree species
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III. razpuactBo/Forest Estate  HIT ®pymxa I'./NP Frugka G.
Tom.mocrassbamallnstallation year 2004
Ksanmparua mpesxal/Grid 4 x4 Kkm

61 — 80 romuna/years
Eutric Cambisols

Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmopcka Bucuna/Altitude 225 m
Excnozunmja/Exposition SW
BuacaumrBo/Ownership JpxaBHo/State

Cauxa 259. Usrnen BUT 424
Figure 259. Sample plot 424

There are nine Turkey oak trees, six sessile
oak trees, four birches, one field elm, and four trees
of other broadleaved species.

There was no defoliation in the trees of
hornbeam and other broadleaves.

The elm tree had a defoliation rate of 15%.

One Turkey oak tree had a defoliation rate of
5%, 10%, and 15%, respectively.

Three sessile oak trees had a defoliation rate
of 30%, and one had 10%, 20%, and 99%,
respectively.

Carpinus betulus
Other broadleaves
m Quercus cerris
® Quercus petraea
® Ulmus minor

I'paduxon 242. 3actynsbeHoct Bpcta apseha na BUT 424
Graph 242. The share of tree species on SP 424



Buonnaukanujcka tauka 425 — Pamkosuna CMorsumna

Sample plot 425 — Raskovica Smogvica

@BUT 425

Belgrade
Sobac

L
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Cauxa 260. ITosurnmja BUT 425 na xaptu P. Cpouje
Figure 260. Sample plot 425 position in the R. of Serbia map

[let crabana rpada, mMIeCT MOJBCKOT jaceHa U
13 nyxmaka npumaga bBUT 425.

Hedonujanmja ox 10% KoHCTaTOBaHA je Ha
jemHoM crabmy rpaba. Ha mo aBa crabnma oHa
n3nocu 15%, 1j. 20%.

Kox mo jemnor crabia mOJECKOT jaceHa
nedonujanuja uznocu 10%, 30%, 40% u 45%, a
Ko 1Ba cTabmna je 20%.

Ha mo ner crabana nyxmaka jaedonujaiuja
je 30% u 40%, a Ha no jegHom ctabmy 20%, 25%
u 50%.
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I'paduxon 243. [ledhonmjamuja mo BpcTama npeeha
Graph 243. Defoliation by tree species

III. rasguacTBO/FOrest Estate Cp.Mutposury/Sr.Mitrovica

Tox.nocrassbamal Installation year 2004

Ksanpartna mpexa/Grid 4 x4 Kkm

Crapocr cacrojune/Stand age 81 — 100 roauna/years
Tun 3emspumita/Soil type Mollic Gleysols
Hanmopcka sucuna/Altitude 75m
Excrnozunuja/EXposition Pasno/Flat
Baacaumreo/Ownership JpxaBHO/State

Camuka 261. Usrneq BUT 425
Figure 261. Sample plot 425

Five hornbeam trees, six narrow-leafed ash
trees and 13 pedunculate oaks belong to SP 425.

A defoliation rate of 10% was detected in one
hornbeam tree. In two trees, it was 15%, and 20%,
respectively.

One narrow-leafed ash tree was found in each
of these classes of defoliation — 10%, 30%, 40%,
and 45%, and two trees in 20% class.

The defoliation rate of five pedunculate oak
trees was 30% and 40%, respectively and one tree
had 20%, 25%, and 50% defoliation, respectively.

Carpinus betulus

Fraxinus
angustifolia

m Quercus robur

I'paduxon 244. 3actyruseHoct Bpcra npeeha na BUT 425
Graph 244. The share of tree species on SP 425
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Bbuonngukanujcka tauka 426 — 'padoBauxo ButoHajeBauko ocTpBO
Sample plot 426 — Grabovacko Vitonajevacko ostrvo

Belgrade

“*@BUT 426

Mironce

Cauka 262. TTosurmja BUT 426 uHa kaptu P. CpOuje
Figure 262. Sample plot 426 position in the R. of Serbia map

Ha BUT 426 ce nanasu 13 cradana mojpcKor
jacena u 11 crabana myxmaka.

Ha met crabana mossCKOTr jaceHa youeHa je
nojaBa aeponujaurje Ha 25% xpyHe. Kom Tpu
ctabna je 30%, a xox o jexHor cradsa 10%, 15%,
20%, 40% u 45%.

Kox mer crabana myxmaka nedonujanuja
m3Hocu 10%, xom nmBa crabma je 35%. Ha mo
jeaHoM cTadily KOHCTaTOBaHa je aAedonujanuja ox
15%, 20%, 25% u 30%.
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I'paduxon 245. [leponujanuja mo Bpcrama apseha
Graph 245. Defoliation by tree species
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III. rasgunactBo/Forest Estate Cp.Mutposury/Sr.Mitrovica
Tox.nocrassbama/lnstallation year 2004

Ksanmparua mpesxal/Grid 4 x4 Kkm

Crapocr cacrojune/Stand age ~ >121 roxunalyear
Tun 3emsbuiTal/Soil type Mollic Gleysols
Hanmopcka pucunal/Altitude 0om
Excnozunmja/Exposition PaBHo/Flat
BuacaumrBo/Ownership JpxaBHo/State

Cuamka 263. Wsrnen BUT 426
Figure 263. Sample plot 426

There are 13 narrow-leafed ash trees and 11
pedunculate oak trees on SP 426.

Defoliation estimated at 25% of the crown
was observed in five narrow-leafed ash trees. Three
trees had 30% defoliation and one tree 10%, 15%,
20%, 40%, and 45%, respectively.

In five pedunculate trees, the defoliation was
10%, and it was 35% in two trees. Each defoliation
rate of 15%, 20%, 25%, and 30% was represented
by one tree.

Fraxinus
angustifolia

® Quercus robur

I'paduxon 246. 3actymssenoct Bpcera apseha na BUT 426
Graph 246. The share of tree species on SP 426



Buonnaukanmujcka tauka 427 — Kynuncke rpesae
Sample plot 427 — Kupinske grede

> I11. razguacTBO/FOrest Estate Cp.Mutposmwy/Sr.Mitrovica
Tox.nocrassbamal Installation year 2004
2 - Ksanpartna mpexa/Grid 4 x4 Kkm
Crapocr cacrojune/Stand age  101-120 roaunalyear

fi oz ‘ Tun 3emsbuinra/Soil type Mollic Gleysols

-y ‘i Hanmopcka sucuna/Altitude 70 m
Beiirade Excrnozunuja/EXposition PaBHo/Flat
P Buiacaunrreo/Ownership Hp>xasHo/State

SERg,,

Cauxa 264. Tlosurnuja BUT 427 na xaptu P. Cpouje
Figure 264. Sample plot 427 position in the R. of Serbia map

Ha BUT 427 nanasu ce 18 crabana nosbckor
jaceHa ¥ mect cradaia JIyKmaka.

Ha Ttpm crabma moseckor  jaceHa
nedonujarmja je 15%, Ha mect je 20%, Ha nBa
crabna je 25%. Ha ner crabana KOHCTaToBaHa je
nedomnujaruja oa 30%, a Ha o jeauom 35% u 50%.

Ha mno jemnom crabmy  myxmaka
nedonujarmja je 10% u 15%, a Ha o nBa je 20% u
30%.
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I'padpuxon 247. [leponujanuja mo Bpctama apseha
Graph 247. Defoliation by tree species

Cauxka 265. Usrnen BUT 427
Figure 265. Sample plot 427

There are 18 narrow-leafed ash trees and six
pedunculate oak trees on SP 427.

The defoliation rate of three narrow-leafed
ash and 25% in two trees. Five trees reported
defoliation of 30%, and one 35% and 50%
respectively.

One pedunculate oak tree had a defoliation
rate of 10% and 15%, respectively, while two trees
had 20% and 30% defoliation, respectively.

Fraxinus
angustifolia

m Quercus robur

I'paduxon 248. 3actyruseHoct Bpcra npeeha na BUT 427
Graph 248. The share of tree species on SP 427
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Buounnukanujcka tauka 428 — Hemenunkyhe
Sample plot 428 — Nemenikuée

II. razmunactBo/Forest Estate Beorpan/Belgrade
2014

4 x4 Kkm

41 — 60 roxuna/years

Eutric Cambisols

Tox.nocrasspama/Installation year
Ksanmparua mpesxal/Grid
Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

_ Hanmopcka Bucuna/Altitude 279 m
il 7 Belirade = Excnosunuja/Exposition N
: Bracuurmrso/Ownership Conctenuka/Private

@ BUT 428

W ‘
SEn
\=Rey ¢

Mironce

Caunka 266. ITosurmja BUT 428 na xaptu P. Cpouje
Figure 266. Sample plot 428 position in the R. of Serbia map

Ha BUT 428 najzactymbeHuja Bpcra ca 12
crabana je 1ep, 3aTUM Oarpem ca ceiam crabana,
KJICH ca TPH U CIaJyH U KPYITHOJIMCHA JIUIA ca 110
JETHUM CTa0IIOM.

Ha jemnom crabny 1nepa nedoinujaiuja je
30%. Kox 1o jeaHor crabia mepa u Tpu OarpeMa
nedonujanuja uzHocu 10%.

Ha ocramum crabnuma oBa mojaBa HHje
koHcTaroBana y 2019. ronuumu.
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I'padpuxon 249. [leponujanuja no Bpcrama apseha
Graph 249. Defoliation by tree species
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Cuamnka 267. Vsrneq BUT 428
Figure 267. Sample plot 428

On SP 428, the most common species is
Turkey oak with 12 trees, followed by black locust
with seven trees, field maple with three and
Hungarian oak and large-leaved lime tree with one
tree each.

In one Turkey oak tree, the defoliation rate
was 30%. The defoliation rate of 10% was
observed in one Turkey oak tree and three locust
trees.

In other trees, this phenomenon was not noted
in 2019.

Acer campestre
Quercus cerris
= Quercus frainetto

= Robinia
pseudoacacia

m Tilia platyphyllos

I'paduxon 250. 3actynsbeHoct Bpcta apseha na BUT 428
Graph 250. The share of tree species on SP 428



Buonnaukanmnjcka tauka 429 — Cmenepescka Ilananka

Sample plot 429 — Smederavska Palanka

- § Beldrade Y

- Smedeonc

f s
@BHT 429

Nis

Cauxa 268. ITosurnmja BUT 429 na xaptu P. Cpouje
Figure 268. Sample plot 429 position in the R. of Serbia map

Jemno crtabno KpymHOIWCHE IHIE, AECeT
crabana moJbcKor Opecta n 13 mosbecKor jaceHa
YHHE cacTaB JpBeHacTux BpcTa Ha BUT 429.

Ha ctabny nure Hema aedonujamnuje.

Kon crabana mossckor Opecta camo Ha JiBa
je oBa mojaBa youeHa. Jledonujaija Ha oBa JaBa
crabia je gak 99%.

Ha w4yerupu crabna moJecKor
nedonujarja kpyHa je 10%, a Ha 1o jeqHOM
ctabmy je 25%, omaocHo 30%.

jaceHa
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I'padpuxon 251. [leponujanuja mo Bpctama apseha
Graph 251. Defoliation by tree species

o Tox.mocrasspamallnstallation year
Ksazpatna mpexal/Grid

s ? 2 Crapocr cacrojune/Stand age
Tum 3emsbuinTal/S0il type

I1I. rasguncTBO/FOrest Estate Kparyjesan/Kragujevac
2014
4 x4 Kkm

61 — 80 romuna/years
Eutric Vertisols

Hanmopcka sucuna/Altitude 114 m
Excmozurmja/Exposition PaBHo/Flat
Buacaumreo/Ownership Concrenuka/Private

Camka 269. Usrneq BUT 429
Figure 269. Sample plot 429

One large-leaved lime tree, ten field elm trees
and 13 narrow-leafed ash trees make up the
composition of tree species on SP 429.

There was no defoliation in the lime tree.

Regarding field elm trees, only two
occurrences of defoliation were observed. The
defoliation of these two trees was as high as 99%.

Four narrow-leafed ash trees had a
defoliation rate of 10%, and one tree 25% and 30%

, respectively.

Fraxinus
angustifolia

= Tilia platyphyllos

= Ulmus minor

TI'paduxon 252. 3actymsenoct Bpera apseha na BUT 429
Graph 252. The share of tree species on SP 429
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Buounnukanmjcka tauka 430 — Bpanuh (Jlyr)

Sample plot 430 — Vrani¢ (Lug)
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Cauka 270. ITosurmja BUT 430 wHa kaptu P. CpOuje
Figure 270. Sample plot 430 position in the R. of Serbia map

JomunanTHa Bpcra mo Opojy crabana Ha
BUT 430 je G6arpem ca 21 crabnom. Ha Tauku ce
HaJa3y joll MO jeAHO CTa0JI0 KJeHa, MOJHCKOT
jaceHa M MmoJbCKor Opecra.

Hedonujanyja je KOHCTaTOBaHA caMO Ha
ctabnuma Oarpema, ¥ TO Ha IO jeJIHOM CTaOJy
nedonujarmja ox 40%, 50% u 99%.
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I'paduxon 253. [ledonujanuja mo BpcTama apeeha
Graph 253. Defoliation by tree species
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I1I. razmunactBo/Forest Estate  Beorpan/Belgrade
2014

4x4km

21 — 40 ronuHa/years

Albic Luvisols

Tox.nocrasspama/Installation year
Ksanmparua mpesxal/Grid
Crapocr cacrojune/Stand age
Tumn 3emsbuinTa/Soil type

Hanmopcka Bucuna/Altitude 165 m
Excnozunmja/Exposition PaBHo/Flat
BuacaumrBo/Ownership Concrenuka/Private

Cauka 271. Usrnen BUT 430
Figure 271. Sample plot 430

The dominant species by the number of trees
on SP 430 is black locust with 21 trees. The plot
also has one field maple tree, one narrow-leafed
ash and one field elm.

Defoliation was found only in locust trees,
one tree in the defoliation classes of 40%, 50% and
99%.

Acer campestre

Fraxinus
angustifolia

= Robinia
pseudoacacia

= Ulmus minor

I'padpuxon 254. 3actynsbeHoct Bpcta apseha na BUT 430
Graph 254. The share of tree species on SP 430



4.2. 3ACTYIIVBEHOCT /IPBEKA HA
BUOHH/TUKAIIHJCKHM TAYKAMA

VY 2019. roqunu ypahena je nporieHa crama
myMckux Bpcta Ha 130 OHOWHAMKAIIHjCKHX
tagaka. [lpomena nedomnujammje wu mnpaheme
omtehema MPOY3pOKOBAaHHX  OHOTHYKUM U
a0MOTHYKUM (paKTOpHMa, U3BPIIEHA j€ Ha YKYITHO
2.990 crabana, 356 crabana yeTuHapcKux u 2.634
crabna mumrhapckux BpCTa.

3acTymibeHOCT BpcTa ApBeha Ha OMOMHIU-
KallijCKUM TadkaMa MpHUKa3aHa je Ha TpaduKoHy
4.2.1. bykBa je Haj3acTymbeHHja BpcTa ca 833
crabma, a ciefe XpacToB, uep ca 533, ciagyH ca
399 u xuTmak ca 199 cradana. ['pad je 3actymibeH
ca 120 crabma, a ocranu numhapu ca yKymHo 550
crabuna.

Op yxymHO 356 dermHapckux crtabama Ha
OMOWHAMKAIM]CKIM TadykaMa Haj3acCTyIUbeHHja je
cMmpua ca 143 crabia, jena je 3acTyrmbeHa ca 67,
1pHu 6op ca 67, a 6enm O6op ca 79 cradana.

Bpoj crabana mo Bpctama HE3HATHO Bapupa y
OTHOCY Ha TpeTxXoJHe romuHe mnpahema crama
1IyMa.

Kutkbak
Sessille oak

CnagyH
Hungarian oak

Llep
Turkey oak

Bykea
Beech

OcTanu nuwhapm
. Other broadleaves

YeTuHapu
Conifers

[pab
Hombeam

4.2. THE SHARE OF TREES ON THE
SAMPLE PLOTS

In 2019, the condition of forest tree species
was assessed on 130 sample plots. Defoliation was
assessed and the damage caused by biotic and
abiotic agents monitored on 2990 trees, 356 of
which are conifers and 2634 broadleaves.

Graph 4.2.1 shows the share of trees by
species. Beech is the most common species with
833 trees. It is followed by oak species. There are
533 Turkey oak trees, 399 Hungarian oak trees, and
199 sessile oak trees. There are also 120 hornbeam
trees, while the remaining 550 trees belong to other
broadleaved species.

Out of 356 coniferous trees on the sample
plots, Norway spruce is the most common species
with 143 trees. Firs account for 67 trees, Austrian
pines for 67, and Scots pines for 79.

The number of trees per species
insignificantly differs from the previous years of
forest condition monitoring.

Lipau 6op
Austrian pine

Benu 6op
Scots pine

Cwmpua
Norway spruce

I'paduxon 4.2.1. 3actymbeHoct BpeTa npeha Ha OMOWHIMKAIIN]CKAM TadKama
Graph 4.2.1. Abundance of tree species on sample plots
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4.3. TIPOIJEHA CTAIA KPYHA JIPBERA
Y 2019. TOMHHH

Onena crama KpyHa crabana Hema 3a LUJb
yTBphUBame  y3pOUYHO-TIOCICANIHUX  OJHOCA.
MebhyTum, mpUKyIIbambe HAaBEJCHHUX MOJaTaka y
TOKY AyKer TepHoAa W IHXOBO MOBE3UBAHmE Ca
CaCTOJUHCKMM  KapakTepucTHKama omoryhuhe
KOHKpETHHMja ca3Hamka O CylIekhy IIymMa y
MPOCTOpY M BpEMEHy. 3ajeqHo ca TojaluMma o
KIMMAaTCKUM KapaKTepUCTUKama, Jero3ulfjaMa
n3 arMmocdepe W ApyruM (IITETHH WMHCEKTH,
(UTONATOTeHH OpPraHW3MH, I[IYMCKH MOXapH,
IUPEKTHH  aTMOCQEpPCKH  YTHLAjU, JUBJbad,
TJIOapH U JAP.), 3aCTYIJREHOCTH (IIOpe JINIIIaja Kao
WHAWKaTOpa 3araljeHor Baznyxa Kaja ce pajad o
HEKUM nonytantuma y 0ynyhaoctu he omoryhutu
caryie/laBame 3aBUCHOCTH BUTATHOCTH OHMJbaKa OJ1
ycroBa cpenuHe. TekcTyanmHo, TaOenapHO U
rpaduyKy je naT npuka3s jaedonujanyje Ha CBUM
OMoMHIMKAIMjCKUM Taukama y 2019, roauHu.

4.3.1. JE@OJIMJALIUJA — JIMIIThAPH Y
2019. TOJAMHU

VY Tabemn 4.3.1.1. u Ha Tpadukony 4.3.1.1.
JaTo je crame aedoiujanmje JTUIhapcKuxX BpcTa
KOje Cy Haj3acTyIUbCHHj¢ HAa OMOMHIUKAIIU]jCKUM
taukama y CpOuju.

VY 2019. ronunun, Kao ¥ MPEIXOTHUX TOJUHA,
rpab ce Mokas3ao Kao HajOTHOPHHUja BPCTE, Ca BUILIE
on 90% crabana y kareropuju Hema zaedosu-
januje. be3 wkakBux 3HaKoBa JedOIHj-IIHje
peructpoBano je 87,50% crabaina xpacra ciaayHa
u 86,7% crabana Oykse. Kao u mperxo/iHe roguHe,
y Toky 2019. roguHe, ka0 HajHe-OTIIOPHUja CY Ce
noKasaia cTadlia U3 KaTeropuje ocTaliy Jumhapu,
rje je 0e3 BUIJbMBUX 3HAKOBa Jiedhosujariuje Onimo
64,2% crabana. be3 npumehenux 3HakoBa aedo-
nujanuje omio je 68,3% crabana xpacra KUTHaKa
u 75,2% crabana nepa.

Pesynratn oOpase momaTaka Be3aHHX 3a
nedonujaryjy aunthapckux Bpeta y 2019. roguan
npukazanu cy y tabemu 4.3.1.1., a panu ruiactu-
YHHjer yTUCKa U Ha Tpadukony 4.3.1.1.
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4.3. THE TREE CROWN CONDITION
ASSESSMENT IN 2019

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 2019 is presented in tables, graphs,
and texts.

4.3.1. DEFOLIATION - BROADLEAVES IN
2019

Table 4.3.1.1. and Graph 4.3.1.1. present the
state of defoliation of the most common
broadleaved species on the sample plots in Serbia.

In 2019, hornbeam again proved to be the
most resistant species with more than 90% of trees
in the category of trees with no defoliation. No
defoliation was observed in 87.50% of Hungarian
oak trees and 86.7% of beech trees. As in the
previous year, the trees in the category of other
broadleaved tree species were the most vulnerable
in 2019 with 64.2% of trees without any signs of
defoliation. No signs of defoliation were observed
in 68.3% of sessile oak trees and 75.2% of Turkey
oak trees.

The results of data processing rtegarding the
defoliation of broadleaved species in 2019 are
presented in Table 4.3.1.1. In order to provide a
more illustrative data presentation, the same results
are presented graphically (Graph 4.3.1.1.).



Ta6ena 4.3.1.1. [ledbonujanuja — munthapu y 2019. roauHu
Table 4.3.1.1. Defoliation — broadleaves in 2019

Jedonmmjanuja JInmhapu 2019
Defoliation — Broadleaves in 2019
e Cnaayn Ocraiu
I'pad BykBa TurI?e Hun é\ll}’,ian Kurwax auumhapu
Hornbeam Beech y u Sessile oak Other
oak oak
broadleaves
Hema / None 90,8 86,7 75,2 87,5 68,3 64,2
Cuna6a / Slight 9,2 7,8 18,0 9,0 21,1 15,5
Ymepena / Moderate 0,0 4,0 51 2,8 7,5 16,5
Jaka / Severe 0,0 1,6 1,3 0,5 3,0 3,6
Mprtso / Dead 0,0 0,0 0,4 0,3 0,0 0,2
100 100 100 100 100 100
100%
90%
80%
70% BMpTBO
Dead
60% BJaka
Severe
% OYmepeHa
50% Moderate
OCnaba
40% Slight
OHema
30% None
20%
10%

0%

[pab Byksa
Hornbeam Beech

Llep
Turkey oak

Kutrbak
Sessile oak

CnaayH
Hungarian oak

I'padmkon 4.3.1.1. lepomujanmja — mumrhapu y 2019. ronquan
Graph 4.3.1.1. Defoliation — broadleaves in 2019

4.3.2. TE®@OJINJALINIA - YETUHAPH Y
2019. TOJUHUA

Hedonujaniyja (ocumame WIH ONaJambe
yetnHa) y 2019. roguHu HHUje pEerucTpoBaHa Ha
86.6 % crabana jene, 93.7 % crabana cmpue u
78.5 % crabana Genor Oopa. Kao u mperxomaHnx
roJIMHa Kao HajyrpokeHHja 4YeTHHapcKa BpcTa
Mmoka3ao ce 1pHu 60p, jep camo 40,3 % crabamna
1pHor 00pa HUje YyrpoxkeHo Aedonjannjom.

[Ipobnemaruka nedonmjanuje 3a YeTUPH
BpCTE YeTUHapa, 3aCTYIM/BEHUX Ha
OMOWHAMKAIMjCKUM TadkaMa, [pHKa3aHa je
tabemapHo u rpadpuuku (tabema 4.3.2.1. wu
rpa¢ukon 4.3.2.1.).

4.3.2. DEFOLIATION - CONIFERS
IN 2019

Defoliation (needle loss) in 2019 was not
registered in 86.6% of fir trees, 93.7% of Norway
spruce trees and 78.5% of Scots pine trees. As it
was the case in previous years, Austrian pine again
proved to be the most vulnerable species since only
40.3% of Austrian pine trees showed no signs of
defoliation.

Defoliation of the four coniferous species
growing on the sample plots is shown both
tabularly and graphically (Table 4.3.2.1 and Graph
43.2.1).
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Ta6ena 4.3.2.1. [ledonujanuja — uetunapu y 2019. ronqunu
Table 4.3.2.1. Defoliation — Conifers in 2019

Jedonrnjanuja Yetnnapu 2019
Defoliation Conifers in 2019
Jena Cmpua Hpuu 60p Besu 6op
Fir Spruce Austrian pine Scots pine
Hema / None 86,6 93,7 40,3 78,5
Cuna6a / Slight 9,0 2,8 23,9 17,7
Ymepena / Moderate 3,0 2,8 239 1,3
Jaka / Severe 15 0,7 119 2,5
MprtBo / Dead 0,0 0,0 0,0 0,0
100 100 100 100
100%
90%
80%
70%
60% "o
| Jaka
50% Severe
OYwmepera
40% Moderate
OCnaba
30% Slight
OHema
20% None
10%

0%

Jena Cmpua
Fir Norway spruce

Liphu 6op
Austrian pine

Benu 6op
Scots pine

I'paduxon 4.3.2.1. leponujanuja — vernnapu y 2019. rognan
Graph 4.3.2.1. Defoliation — conifers in 2019

4.3.3. CYMAPHA OIIEHA
JE®OJIMJALUIE Y 2019. TOJUHU

VYnopenna ananu3za nedoidjayje aara je y
tabemn  4.3.3.1 wu w©Ha Trpadukony 4.3.3.1.
Cymupajyhn npobujeHe pesynrate, MOXe ce
KoHcTaToBaTH, Aa y 2019. romuHu Huje Ouno
OWTHUJUX pa3IMKa Yy CTCIECHY YIPOKEHOCTH
nedonmjanujom  uM3Melhy  YETMHAPCKUX U
mumrhapckux Bpera. OBa KOHCTaTaluja OAHOCH ce
Kako Ha TMpoleHTe Opoja  aedosujariujoM
He3axBaheHUX cTabalia, Tako U Ha MpoleHTe Opoja
crabana YrpoKEHHX pPa3IMYUTHM  CTEIIEHOM
nedonmjamyje.
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4.3.3. OVERALL ASSESSMENT OF
DEFOLIATION IN 2019

A comparative analysis of defoliation is
presented in Table 4.3.3.1. and Graph 4.3.3.1.
Summarizing the results obtained, it can be
concluded that in 2019 there were no significant
differences in the degree of defoliation risk
between coniferous and broadleaved species. This
applies both to the share of of trees not affected by
defoliation and to the share of trees threatened by
varying degrees of defoliation.
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Ta6ena 4.3.3.1. Cymapna onena aedonujamuje y 2019. roqunu
Table 4.3.3.1. Overall assessment of defoliation in 2019

Hedommjanuja/Defoliation

YeTrunapu Jumhapu

Conifers Broadleaves
Hema / None 78,9 78,6
Caa6a / Slight 11,2 12,7
Ymepena/Moderate 6,5 6,7
Jaka / Severe 3,4 1,8
Mprtso / Dead 0,0 0,2
100 100

YeTuHapu/Conifers

I'paduxon 4.3.3.1. Cymapha ouera nedonujanuje y 2019. roquau
Graph 4.3.3.1. Overall assessment of defoliation in 2019

Juwhapwu/Broadleaves

B MpTBO
Dead

B Jaka
Severe

OYmepeHa
Moderate

OCnaba
Slight

DO Hema
None
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Kapra 4.3.3.1. [ledonujanuje mrymckux Bpera apseha na reputopuju Cpouje 2019. rogune (Opur.)
Figure 4.3.3.1. Map of defoliation of forest tree species in Serbia in 2019 (Orig.)
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5. YHOPEJJHE AHAJIN3E
JE®OJINJALIIUJE Y TIEPHOY
2004-2019

5. COMPARATIVE ANALYSES
OF DEFOLIATION
FROM 2004 TO 2019

[Tpouenar Opoja yeTnHapa u nuinhapa, o
roguHama, 0e3 nedonujamumje, ca ciiaboM, ymepe-
HOM M jakoM JedoiujanujoM, AaT je y Tabenama
5.1a u 5.16, a panu mnacTHYHHjeT MpUKaza M Ha
rpa¢ukonnma 5.1a u 5.16.

Ananm3upajyhu npoTexiii nepuoi, Moxe ce
KOHCTAaTOBaTH Jla Cy KOJ YeTHHapa TOJHMHE ca
HajBehum mnpouentuma nedonmjanuje 2004. u
2005. romguna ok cy kon mumthapa to 2005. u
2007. roguna. Kox yeTHHAPCKUX BPCTA, MPEKUHYT
je TpeHn, W3 TOAWHE Yy TOIUHY, OJlaror mompa-
BJbala CTama, T¢ je HakoH 2018. roaune, kana je
perucTpoBaH, 10 cada, HajBehm TmporeHar
nedonujaujoM HezaxBaheHUX crabana, OpojHOCT
crabana MO TOjeMHMM Kareropwjama jaedo-
nujanyje HajcaudHuja cramy u3 2011, u 2012.
roguHe. Kox mumhapckux BpcTa, y MPOTEKIIO]
TOAMHHU, PETUCTPOBaH je, A0 cada, Hajsehu
npolieHar crabana 6e3 3HaKoBa Jedoujaruje.

The percentages of conifers and broadleaves
with none, slight, moderate or severe defoliation
for each year in this period are given in Tables 5.1a
and 5.1b and in Graphs 5.1a and 5.1b.

By looking at the figures for this period, we
can observe that conifers had the highest values of
defoliation in 2004 and 2005 and broadleaves in
2005 and 2007. Coniferous species had a trend of
slight condition improvement until the year of 2018
when the largest percentage of trees not affected by
defoliation was recorded. However, this trend was
halted and the number of trees by defoliation class
is now most similar to the condition in 2011 and
2012. Regarding broadleaved species, this year
recorded the the highest percentage of trees with no
signs of defoliation.
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Tadesa 5.1a. Ynopenna ananusa nedonujanuje y nepuony 2004-2019 — yerunapu

Table 5.1a. Comparative analysis of defoliation in the period 2004-2019 — Conifers

Hedonujanuja yernnapu 2004-2019
Defoliation 2004-2019 Conifers
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
ﬁg“r:: 50,1 46,2 64,8 67,5 634 64,7 701 78,1 78,3 79 74,1 754 74,1 791 | 816 | 789
Cuaaba
Slight 30 32,5 21,6 19,2 23,6 22,7 18 10,8 10,7 8 11,3 10,1 12,4 8,9 8,2 11,2
Ymepena 19 20,1 11,8 97 10 10,2 9,2 7.8 7.7 8,6 8,6 8 8,1 8,9 6,2 6,5
Moderate
Jaka 09 1,2 1,2 21 3 112,4 2,7 33 3 4.1 54 44 3,6 31 4 34
Severe
“g‘;‘;" 0 0 06 15 0 0 0 0 03 03 0,6 21 18 0 0 0,0
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Ta6ena 5.16. Ynopenna aranmsa nedonujanuje y nepuoxy 2004-2019 — mumhapu
Table 5.1b. Comparative analysis of defoliation in the period 2004-2019 — Broadleaves
Jedonmjanuja mumhapu 2004-2019
Defoliation 2004-2019 — Broadleaves
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
f\llghr’:: 59,5 51,3 63,8 53,5 61 68,6 66,8 68,6 70,8 63,9 68,9 74,3 70,5 69,6 69,6 78,6
(Sjﬁgg? 27 33 25,2 30,8 27,7 21,5 22,5 24,2 19 21,2 19 15,6 18,5 18,6 18,3 12,7
Ymepena 126 15 106 14 9,9 8,6 8,8 6 7,6 10,1 8,6 6,4 7.9 10 95 6,7
Moderate
Jaka 09 07 03 15 1 07 1,0 06 1,8 39 27 3.2 23 1,7 25 1,8
Severe
"Dead 0 0 01 02 04 06 09 06 08 09 08 05 08 01 01 02
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
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6. Y30PKOBAIBE 1 AHAJIM3E
ACUMUJIAIIMOHUX OPT'AHA

6. SAMPLING AND ANALYSIS OF
ASSIMILATION PARTS

Y Toky 2019. rommHEe y30pKOBame
ACUMMJIAIMOHMX opraHa m3BpiieHo je Ha 10 BUT
Hugo-a |. Y3opkoBame acUMUIIAIIIOHUX OpraHa 3a
UCIIUTHBAKE CTamkha UCXpaHe 00aBJBEHO je ca 10
meT crabana Ha CBAKOj OMOMHIWKAIIN]CKO] TadKH.
KonuenTtpanmja  XpaHJbUBUX — MaTepuja  y
ACUMMJIALIMOHUM OpPTraHUMa 3aBUCH U OJ1 TOTa A2 JIN
Cy JINCTOBH pa3BHjaHH y YCIOBAMA CBETIIOCTH HITU
cenke. PempesentatuBHU y30pmu 3a (ommjapHy
aHaM3y Cy acUMHJIAIMOHM OpraHu ca TOpHE
TpehuHe KpoITmhe (JINCTOBH CBETIIOCTH).

KonnenTpanuja MakpoeieMeHaTa HCXpaHe y
ACUMMJIALIMOHUM OpraHMMa HMMa jako H3paXeHy
CE30HCKYy IuHaMuKy. 300r TOra KOJIMYKMHA
MakpoeleMeHaTa HCXpaHe y JIMIINY jeIHOT Te
ucror crabma Hehe Owrm wmcra y mponehnowm,
JeTHEM U jecereM nepuoi. Kao pemnpeseHT crama
UCXpaHe, Koja numhapckux BpCTa, y3WMa ce
KOHIICHTpaIldja MakpoeJeMeHara y JMImhy Ha
noyetky denodase npomene 6oje numrha, kaga je
U 00aBJbEHO Yy30pKOBamke Ha Taykama ca
TUIhapcKkoM BPCTOM.

V30puu 4yeTHA YETUHAPCKUX BpcTa HA BUT
HuBo-a | y3opkoBaHu Ccy y BpeMe MHpOBama
BereTarlyje.

U3 oBaxko y3etux y3opaka oapelyjy ce:

e VYkynad N meromom 1o Kjennaxy,
e Vkynuu K, Ca, Mg, Zn, Mn, Fe, Cu, Pb,
Cd u B ounraBamem Ha ICP,
e  VkynHH P KOIOpHUMETpH]jCKH,
e Vkynau u Cu S na CHN ananuzatopy,
o Toxkcuunu enementu: As, Pb, Cd, Hg
ountaBameM Ha ICP criekTomeTpy.

The sampling of assimilation parts was
performed on 10 Level | sample plots in 2019. The
sampling of leaves and needles for the analysis of
the nutritional status was conducted on five trees on
each sample plot. The concentration of nutrients in
assimilation organs is different in the leaves that
have been developed in full light from the ones that
have grown in the shade. Therefore, representative
samples of leaves and needles were taken from the
upper third of the crown (sun-exposed foliage).

The concentration of macronutrients in
assimilation parts has strong seasonal dynamics.
Therefore, the amount of macronutrients in the
leaves of the same tree vary in the spring, summer
and autumn periods. The concentration of
macronutrients in the leaves of broadleaved species
at the beginning of the phenophase of leaf color
change is taken as a representative of the tree
nutritional status. 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:

e Total Kjeldahl N,

e Total K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd
and B by ICP method,

e Total P by colorimetry,

e Total C and S on CHN analyzer,

e Toxic elements: As, Pb, Cd, Hg by ICP
method.
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Tabena 6.1. Crame nucxpane nryMckor apeha — MakpoereMeHTH
Table 6.1. The state of forest tree nutrition — macroelements

Maca 100 1ucroBa N S p Ca Mg K
wian 1000 wernna (g)/

But/SP Bpcra/Species Mass of 100 leaves or
alkg mg/kg
1000 needles (g)
42 Barpem/Locust 7.24 0.55 1.38 34.57 1.24 2.31

Robinia pseudoacacia

59 Kurmak/Sessile oak 19,70 153 0.70 19.40 0.54 5.34
Quercus petraea

Cwmpua/ Norway spruce

407 |CMpuat 2321 163 0.89 5.14 0.76 5.44
Picea abies

407 |Byxma/Beech 11,0 0.67 1.02 8.70 0.84 235
Fagus moesiaca

406 |DByxea/Beech 10,4 0.71 115 12.76 0.71 6.07
Fagus moesiaca

54 |DBem jacen/Common ash 7,10 0.73 7.94 22.47 247 11.35
Fraxinus excelsior

3g |Hep/ Turkey oak 20,01 059 0.67 10.22 7.30 263
Quercus cerris

77 [Hew/ Turkey oak 1419 038 0.67 9.54 6.71 412
Quercus cerris

55 |Lep/ Turkey oak 1823 0.85 0.73 14.28 1.44 2.95
Quercus cerris

54 Hep/ Turkey oak 212 0.74 0.80 9.78 147 3.19
Quercus cerris

77  [Cpad/Hornbeam 481 1.26 073 15.17 2.79 4.00
Carpinus betulus
I'pa6/Hornbeam

55 | Coroinus botalus 3,58 0.65 0.99 11.28 2.29 283

55 | DByxsa/Beech 6,51 0.7 1.10 10.00 1.14 4.49

Fagus moesiaca

3g |Kummax/Sessile oak 18,92 145 0.78 13.16 0.69 6.42
Quercus petraea

7g | Kummar/Sessile oak 18,14 0.22 0.78 11.87 3.32 3.52
Quercus petraea

Benu 6op/Scots pine

59 | Binus sylvestric 10,31 0.97 0.72 254 1.20 5.25

406 |CMpua/ Norway spruce 22,11 155 1.01 5.37 0.74 4.85
Picea abies

430 |DBarpew/Locust 8,16 0.63 121 18.83 7.23 1.07

Robinia pseudoacacia
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Tabena 6.2 Ctame ucxpaHe MyMCKOT IpBeha — MUKPO U TOKCHYHU €JIEMEHTH
Table 6.2. The state of forest tree nutrition — micro and toxic elements

Muxkpo enemMeHTH ucrpane ousbaka/ Toxcuynu ejementu/
Forest tree nutrition — microelements Toxic elements
BUT/ Bpcet/ .
e Specie Al |cofcul Fe | mn [mofse| B |Nif[zn| Na[as|po|cd]cr|Hg
Halg ng/g | ug/g | nglg |uglg| ng/g
42 |ParpewLocust —— ya9 40le 11673 (155.82| 95.27 |<0.1]<0.1]<0.1]<0.1]12.17|218.23|< 0.1|< 0.1|< 0.1]1.33]< 0.1
Robinia pseudoacacia
5o |Kummar/Sessile oak 136.21|< 0.1 8.14 |157.60|1684.72|< 0.1|< 0.1|< 0.1] 9.10 |20.37|251.09|< 0.1|< 0.1|< 0.1/5.19|< 0.1
Quercus petraea
407 giﬁggib'\i‘e"s”’vay SPIUCE 1543.49]< 0.1] 5.14 | 43.17 | 499.65 |< 0.1]< 0.1|< 0.1] 2.31 |31.02|244.72|< 0.1| < 0.1 |< 0.1|1.43|< 0.1
407 |Byxsa/Beech 258.80|< 0.1|25.13|223.08|1213.46(< 0.1/ 5.09 |< 0.1| 1.62 |39.93|263.09|< 0.1|< 0.1|< 0.1|2.10|< 0.1
Fagus moesiaca
406 [PYxsa/Beech 546.49|< 0.1|26.86|319.67|4489.89|< 0.1|< 0.1|< 0.1| 4.77 [50.71|313.94|< 0.1|< 0.1 |< 0.1]2.31|< 0.1
Fagus moesiaca
54 |Bem jacen/Common ash|g, o sl 1199 731224.86| 30.17 |<0.1|6.51 |<0.1|1.27 |17.46]605.20|< 0.1] 1.90 |< 0.1|1.70|< 0.1
Fraxinus excelsior
3g [Lep/ Turkey oak 616.36/< 0.1] 6.27 | 85.84 | 200.73 |[< 0.1|< 0.1| 5.39 |24.16/10.70|220.68|< 0.1| 8.47 |< 0.1|1.73|< 0.1
Quercus cerris
77 |Uep/ Turkey oak 490.26|< 0.1| 6.67 |149.28| 173.96 |< 0.1|< 0.1 2.39 |22.77]10.35(239.31|< 0.1| < 0.1|< 0.12.81|< 0.1
Quercus cerris
55 [Lep/ Turkey oak 147.67|< 0.1 5.65 | 97.89 | 49.75 |<0.1|<0.1|<0.1| 1.26 |26.08/213.40/< 0.1/ < 0.1|< 0.1|2.89|< 0.1
Quercus cerris
Lep/ Turkey oak
54 | Quercus cerris 318.47|< 0.1| 6.87 [228.42| 2957 |<0.1|<0.1|<0.1]3.22 [23.03|243.52|< 0.1|< 0.1|< 0.1|1.92|< 0.1
77 |Lpab/Hombeam 913.18< 0.1| 7.37 |596.18| 275.93 |< 0.1|< 0.1|35.24| 8.70 [27.63|313.02|< 0.1|26.71|< 0.1]3.86|< 0.1
Carpinus betulus
55 |Lpab/Hombeam 519.31|< 0.1] 6.83 |179.05| 32.13 |<0.1]3.99 [26.90| 3.23 |14.90|296.64|< 0.1| 5.94 |< 0.1]2.46|< 0.1
Carpinus betulus
55 |Pyxsa/Beech 303.03|< 0.1/26.86/276.83(1463.47|< 0.1|< 0.1 < 0.1| 2.97 |39.68(277.09|< 0.1|< 0.1|< 0.1|1.86|< 0.1
Fagus moesiaca
Kurmax/Sessile oak
38 | Quercus petraea 179.89|< 0.1] 9.27 [162.03|1197.32|< 0.1/ 1.38 | < 0.1| 7.81 |18.78|233.64|< 0.1|< 0.1|< 0.1]1.48|< 0.1
7g |Knmwaw/Sessile oak 1y 05 g4l () 116 29 [118.10| 284.19 |< 0.1]< 0.1]60.77(23.81|20.33|231.02|< 0.1| 6.21 |< 0.1|2.79|< 0.1
Quercus petraea
5g [Pemn Gop/Scotspine | ) 91 | 09534 (51,16 | 64.65 |<0.1|<0.1|<0.1]7.50 [29.27]23852|< 0.1|< 0.1]< 0.1|2.07|< 0.1
Pinus sylvestris
406 Si“g‘e’;*‘;b'\i‘eos””ay SPTUCE 1564.57|< 0.1 4.98 | 86.30 | 538.66 |< 0.1|< 0.1]< 0.1| 3.76 |28.75(208.80|< 0.1|< 0.1 |< 0.1|1.45|< 0.1
Barpem/Locust
430 | Qobinia peeudoacacia | 625 |<01|5.69 | 80.44 | 1766 |<01|<0.1|<0.1|8.68 [12.33|24250|< 0.1{<0.1|<0.1/5.71|< 01
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7. 3IPABCTBEHO CTAILE CTABAJIA
N Y3POUHHUIM OLITEREIHLA HA
BUT HUBO | Y 2019. TOAHHA

7. TREE HEALTH STATE AND
DESTRUCTIVE AGENTS ON THE
LEVEL | SAMPLE PLOTS IN 2019

AHanu3e BUTAJHOCTH IOyMa paid, u3Mehy
OCTaNor, JIOHOIIEHAa 3akjbydaka O IOTPEOHUM
Mepama yHampehema oBor pecypca, moryhe je
00aBuTH  Kpo3 mpaheme  KOHIWUIIMOHOT |
37IpaBCTBEHOT CTamba IIYMKUX ekocucteMa. [Ipenmer
pana ICP-a 3a mryme, Ha ymrtaBoM EBporickoMm
KOHTHHEHTYy a W IImMpe ympaBo jecy npahema
PazIMUMTHX yTHIAja Ha cTabja Kao »kuBa Ouha, anu
u myme kao 3ajennune uctux (MANUAL, 2010).
On cBux pemyjyhux, Haj3HA4YajHHjU jecy YIpaBoO
YTULAJH AHTPOIIOreHOT (IPEBAaCXOAHO Ba3AyIIHO
3araljeme), am ¥ OMOTHYKHX IITETHUX (pakTopa Ha
CTalbe W pa3BOj IMYMCKHX EKOCHCTEMa MIMPOM
EBpore. YTBphuBame cTama IrymMa 3axTeBa JieTajbHa
WCTaXHMBaha CKOJIOIIKUX, APYIITBEHO-CKOHOMCKHX
Hocieyiia Tponajama I[IyMa, Kao W aHAIM3Y
yTuIlaja TI00ATHUX TPOMEHa KIMME Ha IIyMCKe
3ajeTHHMIIE.

[yme, ka0 IPUPOTHU PECYPC, MPENCTABIbA]Y
3Ha4yajaH TPOM3BOMHO-TIPHPOJHH M EKOJIOIIKA
noTeHIMjal u pecype. Hama npykaBa pacrionaxke ca
npuommkao  2.200.000 ha myma, om dera je
TIOJIOBHHA y IPYKABHOM. Tj.JJPYIITBEHOM, a JIpyTa je y
BIIACHUILITBY TNPHUBATHUX IIyMoBiacHuKa. lllymo-
BUTOCT WM TOBPIIMHA TIOJ LIYMOM, TPEHYTHO
m3Hocu Oko Tpehuue ykymHe mnospiuae (y All
BojBoauna je mana, camo 7%, IOK ce y IIEHTPAITHO]
Cp6uju 1ryme pactpocTUpy Ha mpuodmmkHo 38 %).
Hekum mpojeKTHUM  UCTpaXuBambMMa Kao U
HPOCTOPHUM IUIAHOM 32 OBY OOJIACT y HAIIIO] 3eMJbH,
npenBuleHo je aa ce ona o 2050. ronune moeha Ha
npuomkao 40% o1 yKyIHe MOBpIIMHE.

KoHTrHyHMpaHo Jie1oBame (pakTopa CpeayHe y
NPHUPOIHUM YCIOBUMA TE€YE€ CIOHTAHO y KOHTEKCTY
BpEMEHa, M CE JUPEKTHUM WIA HHIUPEKTHUM
JICTIOBAbEM YOBEKa OBO C€ MOXE IPOMEHHTH JIO Te
Mepe, J1a KOHa4YaH UCXO]] YOIIIITE HUje U3BECaH HUTH
npeasubuB (Stefanovic et al, 2012).

U kpo3 TUPEKTHO U MHANUPEKTHO JICTIOBALE HA
IIyMe, YOBEK IPaBy I10 IIIyMe KOHKPETHY LITETY. Y3
noMoh aOMOTHYKHNX (haKkTOpa JIeloBamky Ha IIyMe
JIOTIPHHOCH C€ ¥ KOHKPETHO — PHIMEP BETPOM KpO3
TI0jayaHH MpeHoc 3araljera WK MOTyTaHaTa, UCTO Ce
TaKo JIBOjaKO (JIMPEKTHO WIIM HHIUPEKTHO) JeITyje Ha
CBE CErMEHTE KOMIUIEKCHHUX €KOCHCTEMa Ha IUIAHETH.
ITocnenurie, koA IIyma, WIIAK MOTY OWTH OaMax
BUJUBMBE i M HelpuUMeheHe y IyXeM INepHomy.
3arahuBaun W3HOBa HACTyNajy y BHIY CBE
HITETHUjUX U MHOBAaTUBHU]HX, U JI0JajyhH THHAMUKY
JeioBamba a0MOTHYKMX (eHOMeHa (jaka KWIla, TPpaj,
OJIyjHH BeTap, T€ Ca HUM CHEroJOMH, U JICI0JIOMHY,
TIOTIJIaBe, KIIM3UINTA HTI.), HACTAO j€ BEOMa CJIOXKEH
MeXaHH3aM TIocBe HOBUX Mel)yoHoca.

Analyses of forest vitality which are, among
other things, aimed at drawing conclusions about the
necessary measures for the improvement of this
resource can be done through monitoring the physical
and health status of forest ecosystems. The work of
ICP Forests across Europe and beyond is mainly
focused on monitoring different impacts on trees as
living beings and forests as communities (MANUAL,
2010). The most significant ones are the
anthropogenic factors (primarily air pollution) and
biotic harmful agents and their impact on the
condition and development of forest ecosystems
across Europe. To determine the state of forests, we
must conduct detailed research into the environmental
and socio-economic  consequences of forest
degradation, as well as an analysis of the impact of
global climate change on forest communities.

Forests, as a natural resource, represent
enormous potential and resource in terms of natural
production and ecology. Our state has approximately
2,200,000 ha of forests, half of which is state-owned
(or public-owned), and the other half is privately-
owned. The forest cover or the area under forest
currently accounts for one-third of the total area (it is
small in AP Vojvodina, only 7%, while the forests in
central Serbia cover about 38%). According to the
spatial plan for this area of our country and some
project research, it is expected to increase to
approximately 40% of the total area by 2050.

In natural conditions, environmental factors act
continuously and spontaneously. However, human
activity can directly or indirectly change their course
of action to such an extent that the outcomes cannot
be even predicted (Stefanovic et al, 2012).

Both direct and indirect human activity can
cause some damage to forests. Furthermore, the
damage can be increased by abiotic factors — for
instance, wind contributes to the transfer of pollution
or pollutants. The damage inflicted on forests may be
immediately visible, but it can often go unnoticed
over a long period. Pollutants, which are now
emerging in more destructive and innovative forms,
assisted by the changing dynamics of abiotic
phenomena (heavy rain, hail, stormwind that entail
snow breaks, ice breaks, floods, landslides, etc.) give
rise to a very complex mechanism of completely new
mutual relationships.
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Omnoc je w3Mely JXKMBHX U HEKHBHX
eleMeHara IIyMeé Kao KOMIUIGKCHOr Onoma,
nenyjyhu  Ha  (OpWIMYHO  YONIUTEHO U
TCHEPaJIM30BaHO alld CBE) Y YATABOM MPHPOJTHOM
OKPYKEHY.

[Ipu ycrmoBuma mojaBe 3arahema, 3aTum
mojaBe JOJAaTHOT ¥ KOMOWHOBAaHOT ,.cTpeca’,
a0MOTHYKOT TIOPEKJIa M MAacOBHE ITI0jaBe pPa3sHUX
THTIOBA TMITETOYMHA MEMma ce, Kpo3 (heHOoIorHjy,
yoOu4ajeHa JUHAMHUKa MITETHUX >KUBOTHUHHCKHX,
OWJPHUX MM BpCTa M3 LAPCTBA IJbHBA Al H
pa3IMYUTUX MUKpoopranusama. [locienumne ynoca
IITETHUX Marepwja Ha Owmibke, Jenyjyhu
(UTOTOKCUYHO, a 3aTUM M AOMOTHYKHX areHaca,
CBE CKyna MpeauCHOHWpajy OWMIbKe 3a Hamaj
MMOMEHYTHX W OpojHHX OMOTHMYKHX (akTopa U3
OKOJIHE CpelIuHE.

Haj3nauajamje OWMOTHYKE YWHHUOLE 10
IIyMEé YWHE EKOHOMCKH INTETHH WHCEKTH W
¢urTonaroreHe ribuBe. Kao mparehe opranuszmu
oJropapajyhux MpUPOAHUX €KOCHUCTEMa CBE HbHX
YOBEK Marbe MJIH BUIIE YCHEITHO KOHTPOIIHIIIE.

XUNOTETUYKH, OBaKO OM Ce HaCTaBUIH
KOMILJICKCHH TPOLIECH, CBE JI0 CYIICHa U MTOTITYHOT

mpornagama (ymupama) myma. OpnpikaBame
BUTQJIHOCTH IIYyMCKMX BpCTa OWibaka oOf
HmoAMiIaTKa [0 crabana pasMuuTUX — Kjaca

CTapOCTH j€ Pa3JIU4UTO JYroTpajaH Mpolec y
KIIMMaTCKUM YCJIOBHMa KOjU BIIaJajy y OBOM
nonueOspy. Ha npumep on 6p3opactyhiux Tomosna
ca ONXOJIKbOM Y Tajamy O] JBE JACIICHHU]E, CBE JO
TyXKaka 1 MOTPpeOHNX MUHUMYM 12 nerneHnja 3a
KOMIUIETHO Tpajambe omxoame. Kox mospompu-
BPEIIHUX KYJTYypa, IPUHOCH CE YECTO OCTBApYjy Y
TOKY jeIHOr BEreTallMOHOT TIepHoja, amu Yy
mymapctBsy 'y CpOuju 3a yOupame ,,lIpuHOCA*
MOTPEOHO j& KOHKPEeTHO MHHUMAaNIHO 10 (Heku
KJIOHOBH TOIIOJIA), 1a cBe 110 npeko 120 roanHa 10
3aBpHIHE cede (IIyMe XpacTa JIy)Kmbaka Kao
enuduraropa).

TokoM OBUX rojivHa pacra u pa3Boja, apsehe
MOXe OMTH H3JI0KEHO, JyXe mwin Kpahe Bpeme,
yTHUIajuMa aOUOTHYKUAX WA OMOTHYKUAX IITETHUX
dakTopa KoOju TOHEKaa OWBajy y3pOUYHHIIH
JAYTrOTPajHHUX MATOJIONIKHX MpoIleca ca HecaryieIu-
BUM €KOHOMCKHM M €KOJIOIIKUM MOCIIeTUIIaMa.

Y rtabemu 7.1. gatu cy y3pOUHHUIH
omtehewa Ha BUT HUBO-a | y 2019. roaunn,
npemMa BpcTH npBeha W THmy-kaTeropuju
omrehema u3pakeHo y % (MporeHTnma).

BykBa je y Hamoj 3eMibM Hajpacipo-
cTpameHuja Bpcta napseha y Opackom u 1uia-
HUHCKOM TIojacy (moceOHO Cy MpOCTpaHe HEHE
nryme y jyrouctounoj u ucrounoj Cpouju). Ioje-
JMHAYHO, WM Yy OKBUPY IIYMCKHX EKOCHCTEMA,
BEHO BEPTHUKAJIHO 30HMpame, kpehe ce ox 100 mo
2.100 m HamMOpCKe BUCHHE.
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The relationship between the living and non-
living elements of the forest as a complex biome
can affect, generally speaking, everything in the
natural environment.

Pollution, combined with the additional and
combined “stress” of abiotic origin and the mass
occurrence of various types of pests, changes the
usual dynamics of harmful animal, plant or fungus
species, as well as different microorganisms. The
plant intake of harmful substances with phytotoxic
effects and the impact of abiotic agents together
make plants susceptible to the attack of these and
numerous other biotic factors from the
environment.

The most significant biotic factors include
economically-harmful insects and phytopathogenic
fungi. These organisms that accompany natural
ecosystems are all more or less successfully
controlled by humans.

These complex processes would hypo-
thetically lead to the die-back and ultimately
destruction (death) of forests. Maintaining the
vitality of different forest plant species, from
seedlings to the trees of different age classes, does
not take the same amount of time in the climate
conditions that prevail in this region. The rotation
can take from two decades for fast-growing poplars
to 12 decades required for the complete rotation of
pedunculate oak. Compared to agricultural crops,
whose yields can be often harvested in just one
growing season, forest crops in Serbia require from
10 years (some poplar clones) to over 120 years
before they are felled (forests of pedunculate oak as
the edifying species).

During these years of growth and
development, trees may be exposed, for a longer or
shorter period, to the effects of abiotic or biotic
detrimental factors that sometimes bring about
long-lasting  disease-causing processes  with
unprecedented economic and environmental
consequences..

Table 7.1. shows the causes of damage on
LEVEL I sample plots in 2019, by tree species and
type — category of damage expressed in %
(percentage).

In our country, beech is the most common
tree species in the submontane and montane belt
(its forests are particularly extensive in
southeastern and eastern Serbia). Individually, or
within forest ecosystems, its vertical zoning ranges
from 100 to 2,100 m above sea level.



Tabena 7.1. V3pounnnu omrehema Ha BUT HUBO-a | y 2019. ronun

Table 7.1. Damage causing agents on Level | sample plots in 2019

Bpcre YKynHo
seral ADHOTHYKH JlokaiaHo OcTtage ourreheno/%
Afel:lcu % Hucext/% | T'ibuse/% arencu/% Yosek/% Batpa/% | 3araheme/% | mrere/% Total °
Yy Insect/% Fungus/% | Abiotic agent/ | Human/% Fire/% Local Other
Tree species/ % ollution/% | damage/% damage/
Agents in % ° P 0 gel~o %
Cge BpcTe 12.0 7.7 1,2 08 0,4 0,0 9,7 31,8
All species
Jlnmrhapu 134 85 13 0,9 0,5 0,0 8,7 33,3
Broadleaves
Herunapu 1,4 1,7 0,0 0,0 0,0 0,0 16,8 19,9
Conifers
bykea 27,7 11,6 24 2,2 06 0,0 11,9 56,4
Beech
Kurmax 45 5,0 0,5 0,0 0,0 0,0 9,0 19,0
Sessile oak
Lep
Turkey oak 109 6.7 20 0,7 06 0,0 6,7 27,6
‘;Tfa 0,0 29 0,0 0,0 0,0 0,0 74 10,3
Cwpua 35 0,0 0,0 0,0 0,0 0,0 378 413
Spruce
prn Gop 0 0 0 0 0 0 0
Austrian pine

Cymeme OyKOBHX IIIymMa, aKyTHO WM
XPOHUYHO, je MpOoOJIeM KOjH Ce jaBJba Y MHOTHM
3emJpama EBporne, ykibyuyjyhu u Cpoujy. Bykose
CacTOjUHE, TEHEPATUBHOT M BETETATHBHOI IIOpe-
KJ1a, Ha toapy4jy PemryOimke Cpbuje, cy yriiaBHOM
HEIOBOJFHO OUYyBaHE, He3a/l0BOJbaBajyher KBayu-
TeTa W 3[PaBCTBEHOT CTamba.

Y 2019. roguHn Ha OWOWHIWKAIIW]CKAM
taykama mnpBor HuBoa yTBpheHO je HpHUCYCTBO
BHUIIIE BPCTa Mapa3UTCKUX U CanpoUTCKHUX TJbUBA
Koje  KoJoHM3upajy  OykoBa  crabma, a
Haj3HAYajHUje O EUX cy Owmiae Apiognomonia
errabunda (Rob. ex Desm.) Hohnel (1918) Ha
(BUT 18, 40, 44, 46, 50, 52, 61, 76), Diatrype
disciformis (Hoffm.) Fr. (1849) ma (BUT 411),
Nectria coccinea (Pers.ex Fr.) Fr. (1849) na (BUT
56, 58, 403, 404, 406, 409, 414, 415), Nectria
cinnabarina (Tode ex Fr.) Fr. (1849) ma (BUT
409), ka0 W Wu3a3MBa4YM LEHTPAJIHE TPYJIEKH
Herno3Hator y3poka y 2019. ronunu (Crnuka 7.1).

Beech forest dieback, either acute or chronic,
is a problem faced by many European countries,
including Serbia. Beech stands (both seed and
vegetative) are in the Republic of Serbia generally
insufficiently preserved and their quality and health
status are unsatisfactory.

In 2019, the presence of several species of
parasitic and saprophytic fungi that colonize beech
trees was registered on Level | sample plots, the
most significant of which were Apiognomonia
errabunda (Rob. ex Desm.) Hohnel (1918) on SP
18, 40, 44, 46, 50, 52, 61, 76, Diatrype disciformis
(Hoffm.) Fr. (1849) on SP 411, Nectria coccinea
(Pers.ex Fr.) Fr. (1849) on SP 56, 58, 403, 404, 406,
409, 414, 415, Nectria cinnabarina (Tode ex Fr.)
Fr. (1849) on SP 409, as well as unidentified agents
of heart rot (Figure 7.1).
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Cimka 7.1. LlentpaiHa Tpynex Ha OyKBU
Figure 7.1. Beech heart rot
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Cauka 7.3. Microsphaera alphitoides, BUT 416 Cmuka 7.4. Melanopus sp. na xpacty
Figure 7.3. Microsphaera alphitoides, SP 416 Figure 7.4. Melanopus sp. on an oak tree
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Y  npupomHuM  cacrojuHama  OyKBe,
KOHCTAaTOBaHO j€ CYIIeHke I0jeNuHuX cTadana.
Cumnromu 3apase yka3yjy Ha T3B. ,,00J1eCT Kope
oykBe“, kojy y3pokyjy Criytococcus fagisuga
Lindinger (1936) u rpuBa Nectria coccinea —
Crmuka 7.5. Manma je wHcekT mako opapehew,
noTpeOHa Cy JIabopaTopHjCcKa UCIIUTUBAA Y CBPXY
JIETepMUHAIINje BPCT€ TJBHBE Ca KOjOM je Yy
CUMOHMOTCKOM OJTHOCY (CHMIITOMH 3apa3e ce MOTy
Jako momemiaté ca Japyrum cpomnum Nectria
BpcTama).

Opn mpoy3poKoBava TPYIEKH U JECTPYKIIH]je
JIpBeTa Haju3paxkeHuwje Ccy Owmie BpcTe pojaa
Armillaria Hartig (1873) (BUT 55, 76, 407, 408,
412, 414), Fomes fomentarius (L.ex Fr.) Kickx
(1867) (BUT 50, 51, 55, 61, 405, 406, 407, 408,
409, 410, 411, 413, 414, 415) — cmuka 7.2,
Fomitopsis pinicola (Swartz: Fr.) Karst. (1889)
(BUT 43, 407, 418), Hypoxylon deustum (Hoffm.)
Grev. (1828) (BUT 401, 404, 407, 409, 410, 411,
413, 414), Pleurotus ostreatus (Jacq.ex Fr.)
Kummer (1872) (BUT 43). Ox ripuBa Koje uMajy
HEIITO Cnabuju CTeneH JACCTPYKIHMje, alu Cce
jaBJbajy Kao MpUMapHE BpPCTe Ha crabiuma ca
ymajoM Kope, KOHCTaro- BaHe cy Laetiporus
sulphureus (Bull.ex Fr.) Murr. (1920) (BUT 43),
Melanopus squamosus (Huds.) Pat. (1900) (BUT
414), Schizophyllum commune Fr. (1815) (BUT 40,
43, 44), Stereum hirsutum (Wild) Pers. (1800)
(BUT 403, 411, 412), Trametes versicolor (L.ex
Fr.) Pilat (1936) (BUT 403, 409, 412, 413) — cnuka
7.6, Trametes gibbosa (Pers.ex Fr.) Fr. (1836)
(BUT 405, 409, 410, 413), Melanopus sp. — ciiuka
7.4. (Kapayuh et al, 2011).

Cumka 7.5. Pak kope Ha 6ykse ca Cryptoccocus
fagisuga L. u Nectria coccinea
Figure 7.5. Bark canker with Cryptoccocus
fagisuga L. and Nectria coccinea

Natural beech stands recorded the dieback of
individual trees. The symptoms of infection point
to the so-called “beech bark disease” caused by
Criytococcus fagisuga Lindinger (1936) and
Nectria coccinea — Figure 7.5. Although the insect
was easy to identify, laboratory testing is required
to determine the fungus species with which it is
symbiotic (infection symptoms can be easily
confused with other related Nectria species).

The most important agents of dacay and tree
destruction included species of Armillaria Hartig
(1873) (SP 55, 76, 407, 408, 412, 414), Fomes
fomentarius (L.ex Fr.) Kickx (1867) (SP 50, 51, 55,
61, 405, 406, 407, 408, 409, 410, 411, 413, 414,
415) — Fig. 7.2, Fomitopsis pinicola (Swartz: Fr.)
Karst. (1889) (SP 43, 407, 418), Hypoxylon
deustum (Hoffm.) Grev. (1828) (SP 401, 404, 407,
409, 410, 411, 413, 414), Pleurotus ostreatus
(Jacg.ex Fr.) Kummer (1872) (SP 43). Fungi which
are slightly less destructive, but occur as the
primary species in trees with the bark burn include
Laetiporus sulphureus (Bull.ex Fr.) Murr. (1920)
(SP 48), Melanopus squamosus (Huds.) Pat. (1900)
(SP 414), Schizophyllum commune Fr. (1815) (SP
40, 43, 44), Stereum hirsutum (Wild) Pers. (1800)
(SP 403, 411, 412), Trametes versicolor (L.ex Fr.)
Pilat (1936) (SP 403, 409, 412, 413) — Figure 7.6,
Trametes gibbosa (Pers.ex Fr.) Fr. (1836) (SP 405,
409, 410,413), Melanopus sp. — Figure 7.4 (Kara-
dzi¢ et al, 2011).

7. KRV Y
. ‘\a ~ “)‘""«
Cumka 7.6. Trametes versicolor na nexxaBunn OykBe
Figure 7.6. Trametes versicolor on a fallen beech trunk
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Cumka 7.7. Laetiporus sulphureus, ,,lllymcko nujie Ha AWBIBOj TPEIIEHLHU, TOCIEAUIE BIaXHOT nposieha
Figure 7.7. Laetiporus sulphureus, chicken-of-the-woods on a wild cherry tree caused by a wet spring

Cumxa 7.8. Laetiporus sulphureus ,,,IllymMcko muie Ha AMBJ/BOj KPYIIKH MOCIEANIIE BIaXHOT mposeha
Figure 7.8. Laetiporus sulphureus, chicken-of-the-woods on a wild pear tree caused by a wet spring

Y jnocajgammiM HUCTPAKUBAKBUMA IITETHE
eHTOMO(ayHe OyKBe KOja je pacrpocTpar-eHa Ha
HAIUM  OTJIEAHMM ToJbuMa Fagus moesiaca,
OTKPHUBEHO j€ BUIIIC JIECETUHE BPCTA HHCEKATA KOjU
KMBE Ha pazHUM KEHUM opranuMa. Mamu Opoj
BUX je crieruduian camo 3a OyKBY, 0K Ccy BehunHa
nonudarne. [lpema neny Ousbke Koju HacTamwyjy U
rZie ce XpaHe, MOTY ce HOAEIHUTU y TP OCHOBHE
rpyIie: HHCEKTH crcadye OMJbHUX COKOBA M3 JIMCTa
W TpaHa, MHCEKTH KOjU Ce XpaHe TKUBUMa JIUCTA,
OuJI0 1a >KuBe CI000HO MIIM CKPUBEHO Y MUHaMa
Y rajjamMa ¥ HHCEKTH KCHto(are Koju )KUBE U XpaHe
ce y apeery (Mapkosuh et al, 2014).
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The research into the harmful entomofauna
of the beech which is common on our sample plots,
Fagus moesiaca, has revealed dozens of insect
species living on its different parts. Few of them are
beech-specific. Most of them are polyphagous.
Depending on the plant part they inhabit and feed
on, they can be divided into three main groups:
insects that suck plant juices from leaves and
branches, insects that feed on leaf tissue, either
living freely or hidden in mines and galls and
xylophagous insects that live and feed on wood
(Markovi¢ et al, 2014).



M3 mpBe rpyme Ha OHOWMHIHUKAITH]CKAM
taykama y 2019. roguHu KOHCTATOBaHE Cy BPCTE
Phyllaphis fagi Linnaeus, 1767 (Ha ckopo cBUM
BUT ca Oyksom) u Cryptococcus fagisuga
Lindinger, 1936 (ua ckopo cBum BUT ca GykBom),
Koja 3ajeaHo ca Bpctom Nectria coccinea (Pers.ex
Fr) Fr. (1849), HajomacHMjoM mapa3UTHOM
TJPUBOM Ha cTabimmMma OyKBe, n3a3mBa T3B."00JecT
Kope OykBe" — Cruka 7.5.

[loarpyma JMCHMX MHUHEpa uUMaia je
HajBUIIIC yTUIAja HA 3IPABCTBEHO CTamke OYKOBHX
myMa y OBOM mofpydjy. Hajsacrymmenmje y
KBaHTU- TaTHBHOM IIOTJIely Cy Ouie BpCTe
Lithocolletis faginella (Zeller, 1846), Lithocolletis
spp., Stigmella basallela H-5 u Orchestes fagi
(Linnaeus, 1758). Opm TamuKoIHUX BpPCTAa,
HajOpojuuje cy omne Mikiola fagi (Hartig, 1839) —
Crnuxka 7.13.

3nauajHo cymeme y Cpouju je 3a0emnexeHo
y HEHOM HCTOYHOM Jey HakoH Jenoioma 2014.
roZiMHa y OBOM BeKy. Ha oBo cy 3ajenHo ynaHn4anu
OpojHM aOMOTHYKH W OMOTHYKK (akTopH, Mehy
KOjUMa je Haju3paXeHWju OMO aOWMOTHYKUA Kao
NpUMapHU — JICZOJOMH, U HAaKOH JIejCTBA jaKOT
BeTpa HacTanu cHeroinomu. Takolhe cy HakoH Tora
ycieauie CaHUTapHe cede M eKCIUIoaTalyja, MITo
j€ HapyIIHJIO Cy EKOJIOIIKY PAaBHOTEXKY Y OYKOBUM
HIYMCKUM €KOCHCTEMUMA.

Ilocne OykBe, Haj3acTyIJbCHH]E
npBeha y Hallloj 3eMJBH Cy XpacTOBH.

XpacT Kao BpcTa UMa U3y3eTaH 3Haudaj 300r
CBOjUX (HU3MYKHX, MEXaHHYKUX M ECTETCKUX
CBOjCTaBa, KOje Tra CBpCTaBajy y pen
HAajTIEMEHUTH]j UX numhapa, IIOTOTOBO
Haj3aCTYIUbEHH]j€ Ha HAIIUM OTJICJHUM IT0JbUMA —
KUTHAK, Lep, ClIagyH W JOyXmak. Ha
OMOMH/IMKAIIMjCKMM TadykamMa pPErucTpOBaHO je
MPUCYCTBO BUIIE JIECTPYKTOPA XpacTa oJ] KOjUuX Cy
Haj3Ha4ajHUju: BpcTe poaa Armillaria Hartig, 1873
(BUT 416), Dedalea quercina (L.) Pers. (1801)
(BUT 18, 46), u Stereum hirsutum (Willd.) Pers.
(1800) (BUT 6p. 416). On mapa3uTCKuX TIHHBA
Koje m3a3uBajy Behe  eKOHOMCKe — mITeTe
KOHCTaTOBaHe cy OoJiecT CIPOBOJHUX CYJO0Ba
Ophiostoma sp. (BUT 416) (Kinver, 2010),
Mycosphaerella maculiformis (Pers.) J. Schrét.
(1894) (BUT 17, 21, 41, 75, 77, 78, ) u
Microsphaera alphitoides Griffon & Maubl.
(1910) (BUT 20,42, 103, 416, 421, 423, 426, 427)
— Cinka 7.3.

OcuM rjbMBa W HMHCEKaTa, Ha Xpacry je
PErHCTPOBAaHO U PUCYCTBO Mapa3UTHUX [[BETHHUIIA
— Loranthus europaeus Jacq. (1762) (BUT 416)
(Cesljar et al., 2013).

BpCTE

The first group of insects was in 2019
represented by Phyllaphis fagi Linnaeus, 1767 (on
almost all beech SPs) and Cryptococcus fagisuga
Lindinger, 1936 (on almost all beech SPs)), which
together with Nectria coccinea (Pers.ex Fr.) Fr.
(1849), the most dangerous parasitic fungus found
on beech trees, causes the so-called “beech bark
disease” — Figure 7.5.

A subgroup of leaf miners had the greatest
effect on the health status of beech forests in this
area. The most abundant species were Lithocolletis
faginella (Zeller, 1846), Lithocolletis spp.,
Stigmella basallela H-5 and Orchestes fagi
(Linnaeus, 1758). The most numerous gall-making
species were Mikiola fagi (Hartig, 1839) — Figure
7.13.

Significant forest dieback was recorded in
eastern Serbia after the ice storm in 2014. A chain
of abiotic and biotic factors followed, the most
pronounced of which were the ice storm as a
primary abiotic factor and the snow storm that
formed by the action of strong winds. This was
further followed by sanitary felling and timber
harvesting, which disrupted the ecological balance
in beech forest ecosystems.

Following beech, oaks are the most common
tree species in our country.

Oak is a species of great importance due to
its physical, mechanical and aesthetic properties,
which make it one of the noblest broadleaves,
especially the species most commonly found in our
experimental fields — sessile oak, Turkey oak,
Hungarian oak and pedunculate oak. Sample plots
register several oak destructors, the most
significant of which were the species of the genus
Armillaria Hartig, 1873 (SP 416), Dedalea
quercina (L.) Pers. (1801) (SP 18, 46), and Stereum
hirsutum (Willd.) Pers. (1800) (SP 416). Parasitic
fungi that cause greater economic damage were
found to be vascular wilt disease of Ophiostoma sp.
(SP  416) (Kinver, 2010), Mycosphaerella
maculiformis (Pers.) J. Schrét. (1894) (SP 17, 21,
41, 75, 77, 78) and Microsphaera alphitoides
Griffon & Maubl. (1910) (SP 20, 42, 103, 416,
421, 423, 426, 427) — Figure 7.3.

Besides fungi and insects, the presence of
parasitic flowering plants — Loranthus europaeus
Jacq. (1762) (SP 416) was recorded (Cesljar et al.,
2013).
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3a cBe XpacToBe, aIM W JAPYyre JHIIhapcke
myme, Owio fa ce pamgd O M3JAHAYKAM WIIH
BUCOKMM, YHCTHM WJIH MEIIOBHTHM, Ioce0aH
3Ha4yaj uMajy JnedonujaTopu (MHCEKTH pasHUX
¢damunmja xoju ce xpane numtheMm). Tpodrakom
BE3aHOIINY 3a JIMCT XpacTa J0BOJIE 10 JeTMMUYHE
WM ToTadHe aedonujauuje (ryourak numrha), mro
M3a3¥MBa HU3 HETATHBHUX TOCIEINNA, a Mehy mrMa
n ¢dmuomomko craabkeme OnMibke momMahmHa,
OJHOCHO CTBapame IIOBOJbHUX  yCloBa  3a
JIeJIOBake¢ YUTABOT HU3a CEKYHIAPHHUX INTETHHX
(akTopa, mTo Moxe na Oyae (paranaHo 3a 1mojenrHa
crabma, ma W uuTaBe cactojune. llocreamux
TOAWHA TEPMAaHEHTHO c€ TpaTH TIojaBa |
KOHTPOJIMIIIE BPCTa MITETHUX MHCEKATa 3a Koje je
MOTPeOHO BPIIUTH Cy30Wjame YKOIUKO Ce yKaXKe
notpeda. To cy rydap, KyToTp0a, XpacTOB YETHUK,
BEJIMKM M MaJll Mpa3oBall, XpacTOBH CaBHjauH,
pasHe BpcTe coBula utA. ['omoOpctu ce Hajuenrhe
W3a3MBajy Yy BHCOKMM IOyMama  Xpacra,
MPOY3POKOBaHH UCXPAaHOM T'yCEHHUIIa rydapa, Uin
MaJOr W BEJIMKOT MpPAa30BIA, jEAHUX OJ
Haj3HAYajHUjUX CKOHOMCKH INTETHUX IIyMCKHX
BpCTa WHCEKATa, KOjH MOXKE JOBECTH JIO CMabCHa
TOJIMIILET 3aPEMUHCKOT TIPHPAcTa JPBHE Mace
on 30%. Takohe, mnoceOHy mnaxmy Tpeba
MOCBETUTH HAaOpOjaHWM BpCTaMa jep TOKazyjy
ocoOWHE TpaZoTeHOCTH (C BpEeMEeHa Ha BpeMe, y
NPaBWJIHAM WM HENPAaBWIHUM HHTEPBaJINMa,
jaBJpajy ce y Macama usasuBajyhu oinreheme
quimiha Ha BEIUMKUM ToBpiiMHama). He Tpeba
CYMIbaTH Jia Cy WHCEKTH Ae]oiujaTopu 3HadajaH
(hakTop mecrabunm3aiyje u mpormagama ITYMCKAX
exocructeMa (cymeme miyma) (mormaBibe 4.3,
Tabaxosuh-Tommh, 2006 at Hesenuh et al., 2006).

VY oBom Beky Ha teputopuju Cpbuje rydap
(Lymantria dispar, Linnaeus, 1758) je crymuo y
rpaganmjy akytHor Tuma 2003-2006. u Tokom
neprona roxuna 2013/14 (Mara Tabakovic-Tosic,
et al, 2015).

Y xpacroBum 1mymama CpOuje y 0BOj
TO/IMHH TOBUILICH MOIMYJIAIIMOHA HUBO UMAIH Cy U
panu xpacroBu gedonmjatopu (Tortricidae u
Geometridae), ma ce 3a mojeaMHA MOAPYIja MOXKE
pehu 1a ce paam o rpajanyju MemoBUTor Tumna. 13
damumje Tortricidae (caBujaun) JAOMHHAHTHE
Bpcte cy Tortrix viridana Linnaeus, 1758 (3enenu
xpactoB caujad) u Aleimma loeflingiana
Linnaeus, 1758 (>kytu xpactoB caBujau), Eudemis
profundana Denis & Schiffermueller, 1775
(mapenu xpactoB caBujau), a on Geometridae —
Operophthera brumata Linnaeus, 1758 (manu
Mpa3zosal]). buio je pasHHX BpcTa JETEKTOBAaHHX
Cynipidae-a (Cauka 7.14).
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Defoliators (insects of various leaf-feeding
families) are of particular importance not only to
oak species but also to other broadleaved forests,
coppice or high, pure or mixed. Their trophic
attachment to oak leaves leads to partial or total
defoliation (loss of leaves), which causes a number
of negative consequences, including the
physiological weakening of the host plant. In other
words, favorable conditions are made for the action
of a multitude of secondary harmful factors, which
can be fatal to some trees, or even whole stands. In
recent years, certain harmful insect species have
been constantly monitored and controlled. These
are the insects that have to be suppressed if the need
arises. They include the gypsy moth, brown-tail
moth, oak processing moth, mottled umber moth,
winter moth, oak tortrix moth, different species of
cutworm, etc. Heavy defoliation that most
commonly occurs in oak high forests is mainly
caused by gypsy moth caterpillars, or mottled
umber moth and winter moth, as some of the most
destructive forest insect species which can reduce
the annual wood volume increment up to 30%.
Special attention should be paid to the listed species
because they are outbreak species (from time to
time, at regular or irregular intervals, they occur in
masses and cause extensive damage to leaves).
Defoliating insects are undoubtedly a significant
factor contributing to the destabilization and die-
back of forest ecosystems (Chapter 4.3, Tabakovic-
Tosi¢, 2006 in Nevenic et al., 2006).

In this century, in the territory of Serbia,
gypsy moth (Lymantria dispar, Linnaeus, 1758)
reached the level of an acute outbreak in 2003 —
2006 and 2013/14 (Mara Tabakovi¢-Tosi¢, et al,
2015).

Early oak defoliators (Tortricidae and
Geometridae) also reached high population levels
in the oak forests of Serbia in 2019, so some areas
can be said to have mixed outbreaks. Of the
Tortricidae family (leafroller moths), dominant
species included Tortrix viridana Linnaeus, 1758
(green oak moth) and Aleimma loeflingiana
Linnaeus, 1758 (yellow oak button), Eudemis
profundana Denis & Schiffermueller, 1775
(diamond-back marble) and Operophthera
brumata Linnaeus, 1758 from the Geometridae
family. Different species of Cynipidae were also
registered (Figure 7.14).



A A S

Cinxa 7.9. Melampso?ella
caryophyllacearum na jenu, BUT 418

Cunka 7.9. Melampsorella caryophyllacearum on a fir

tree, SP 418

Y oBoM Beky Ha Tepuropuju Cpduje rydap
(Lymantria dispar, Linnaeus, 1758) je crymuo y
rpaganyjy akytHor tuma 2003-2006. u Tokom
neprona roauna 2013/14 (Mara Tabakovic-Tosic,
et al, 2015).

Y xpactoBum mymama CpOuje y OBOj
TO/IMHY MOBUILICH MOMYJIAIIHOHA HUBO UMAJIH Cy U
panu xpacroBu jedosujaropu (Tortricidae u
Geometridae), ma ce 3a mojeAnHa MOAPYYja MOKE
pehu na ce paau o rpaganuju MemoBuTor Tumna. 3
¢damunuje Tortricidae (caBujaun) JTOMHHAHTHE
BpcTe cy Tortrix viridana Linnaeus, 1758 (3enenn
xpactoB caBujau) u Aleimma loeflingiana
Linnaeus, 1758 (kyTtu xpactoB caBujau), Eudemis
profundana Denis & Schiffermueller, 1775
(mapenu xpactoB caBujay), a ox Geometridae —
Operophthera brumata Linnaeus, 1758 (mamu
Mpasosail). buio je pasHux BpcTa JIETEKTOBaHUX
Cynipidae-a (Cnuka 7.14).

Ha octamum numrhapckum BpcTama apseha,
y 2019. ronuHN Ha OMOMHIUKAIIN]CKIM TadKaMa je
PETUCTPOBAHO MPHUCYCTBO BHUINIE BPCTA MATOTCHUX
U CNUKCWIHHUX TJbHMBA, alld Y MameM O0HuMYy.
Omacna Tpynexxnuna Laetiporus sulphureus (Bull.
ex Fr.) Murr. 1920 peructpoBana je Ha TpeLIbH U
kpyuiku, Ha BUT 48 u 60, (Cnuke 7.7 u 7.8); Ha
jaBopy cy mpucytHe Rhytisma acerinum (Pers.)
Fries 1823 — Cimka 7.16 (BUT 58, 412, 413) u
Nectria cinnabarina (Tode ex Fr.) Fries (1849)
(BUT 403), w©Ha Ope3u je KOHCTaTOBaHA
Tpyaexuuna Piptoporus betulinus Karst 1811
(BUT 53) — Cnuka 7.15.

Cumxa 7.10. Melampsorella caryophyllacearum, 6enu
oop, BUT 45
Figure 7.10. Melampsorella caryophyllacearum, Scots

pine, SP 45

In this century, in the territory of Serbia,
gypsy moth (Lymantria dispar, Linnaeus, 1758)
reached the level of an acute outbreak in 2003 —
2006 and 2013/14 (Mara Tabakovi¢-Tosié, et al,
2015).

Early oak defoliators (Tortricidae and
Geometridae) also reached high population levels
in the oak forests of Serbia in 2019, so some areas
can be said to have mixed outbreaks. Of the
Tortricidae family (leafroller moths), dominant
species included Tortrix viridana Linnaeus, 1758
(green oak moth) and Aleimma loeflingiana
Linnaeus, 1758 (yellow oak button), Eudemis
profundana Denis & Schiffermueller, 1775
(diamond-back marble) and Operophthera
brumata Linnaeus, 1758 from the Geometridae
family. Different species of Cynipidae were also
registered (Figure 7.14).

Other broadleaved tree species recorded the
presence of several species of pathogenic and
epiphytic fungi, although to a lesser extent. A
dangerous wood-decaying fungus Laetiporus
sulphureus (Bull. Ex Fr.) Murr. 1920 was
registered on cherry and pear trees, on SP 48 and
60, (Figures 7.7 and 7.8); maple had Rhytisma
acerinum (Pers.) Fries 1823 — Figure 7.16 (SP 58,
412, 413) and Nectria cinnabarina (Tode ex Fr.)
Fries (1849) (SP 403); birch had Piptoporus
betulinus Karst 1811 (SP 53) — Figure 7.15.
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Ha OuwomHaukamujckuM Tadkama Koje cy
o0OyxBaTHJIe YeTHHApCKe Iryme (cMpya, jena, Oenmu
U UpHHU 00p), PETHCTPOBAHO je BUILE NaTOTCHUX U
HEIITO Mamke EMUKCWIHMUX IibuBa. O maToreHux
ribuBa HajBehu 3Hauaj umajy Mycosphaerella pini
Rost. in Munk (1957) (60p, BUT 41, 45, 53, 101,
422), Lophodermium pinastri (Schard.:Fr.) Chev.
(1826) (60p, BUT 53), Lophodermium seditiosum
Minter, Staley & Millar (1978) (6op, BUT 45),
Sphaeropsis sapinea Dyko et Sutton (1980) (6op,
BUT 101, 422), Lirula nervisequa (DC. ex Fr)
Darker (1967) (cmpua, BUT 73, 76, 417),
Lophodermium piceae (Fuckel) Hohn. (1917)
(cmpua, BUT 417, 419), Melampsorella
caryophyllacearum Schrot (1874) (cmpua, jena,
BUT 74, 418, 419, 420) — Cmuke 7.9 u 7.10. Oxn
TJbMBa MPOY3POKOBaua TPYJICKU M JECTPYKLHjE
npBera, Tpeba momeHytu mpucyctBo Armillaria
ostoyae (Romagn.) Herink. (1973) (cmpua, jema,
BUT 6p. 403, 417, 419, 420), Armillaria mellea
(Vahl.) P. Kumm. (1871) (cmpua, BUT 76),
Fomitopsis pinicola (Swartz:Fr.) Karst.(1881)
(cmpua, jema, BUT 43, 403, 418, 419, 420),
Heterobasidion annosum (Fr.) Bref. (1888)
(cmpua, jema, BUT 403, 417, 419, 420).

Haj3nauajHuje mreTounHe y 4E€THMHAPCKUM
mymMaMa ¥ KylaTypama mnpunanajy (amuwimju
cunana (Scolytidae, Coleoptera, Insecta). O63upom
Jla Cy TO CEKyHIapHH ITETHA HHCEKTH, 32 lbUXOBY
MacoBHY I10jaBy HEONXOIHO je Ja ce HCIyHe
onpeheHn ycioBH, a Tpe cBera Jia uMa JOBOJHHO
¢busnonomku ocnabenux crabana (mornasibe 4.3.
Ta6akosuh-Tormmh, 2006 at Hesenuh et al., 2006).

) b TR F
Cnuka 7.13. 'ane Ha OykBu, Mikiola fagi
Figure 7.13. Beech galls, Mikiola fagi
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The sample plots containing coniferous
forests (spruce, fir, Austrian pine and Scots pine)
registered a lot of pathogenic and relatively fewer
epiphytic fungi. The most significant pathogenic
fungi included Mycosphaerella pini Rost. in Munk
(1957) (pine, SP 41, 45, 53, 101, 422),
Lophodermium pinastri (Schard.:Fr.) Chev. (1826)
(pine, SP 53), Lophodermium seditiosum Minter,
Staley & Millar (1978) (pine, SP 45), Sphaeropsis
sapinea Dyko et Sutton (1980) (pine, SP 101, 422),
Lirula nervisequa (DC. ex Fr) Darker (1967)
(spruce, SP 73, 76, 417), Lophodermium piceae
(Fuckel) Hohn. (1917) (spruce, SP 417, 419),
Melampsorella caryophyllacearum Schrot (1874)
(spruce, fir, SP 74, 418, 419, 420) — Figures 7.9 and
7.10. Wood-rotting and wood-destroying fungi
included Armillaria ostoyae (Romagn.) Herink.
(1973) (spruce, fir, SP 403, 417, 419, 420),
Armillaria mellea (Vahl) P. Kumm. (1871)
(spruce, SP 76), Fomitopsis pinicola (Swartz:Fr.)
Karst.(1881) (spruce, fir, SP 43, 403, 418, 419,
420), Heterobasidion annosum (Fr.) Bref. (1888)
(spruce, fir, SP 403, 417, 419, 420).

The most serious pests of conifer forests and
cultures belong to the family of bark beetles
(Scolytidae, Coleoptera, Insecta). As these are
secondary harmful insects, for their outbreak to
occur, certain conditions must be fulfilled. First of
all, there must be a sufficient number of
physiologically-weakened trees (Chapter 4.3.
Tabakovi¢-Tosic, 2006 at Neveni¢ et al., 2006).

 wAE. X f> o~ S
Cimka 7.14. T'ane Ha uepy, Cynipidae-a
Figure 7.14. Turkey oak galls, Cynipidae



Haj3nagajauje mreTodnHe y YETHHAPCKUM
myMamMa © KyJTypama Tpumnangajy QgamMuimju
cumnaria (Scolytidae, Coleoptera, Insecta). O63upom
Jia Cy TO CeKYHJIapHU IITETHU WHCEKTH, 38 lbUXOBY
MacoBHY II0jaBy HEONXOJHO je Ja Ce HCIyHe
onpehenn ycnoBw, a mpe cBera Ja UMa JI0OBOJHHO
¢du3uonomku ocnadenux crabana (mornasibe 4.3.
Tabakosuh-Tommh, 2006 at Hesenuh et al., 2006).

®u3nonomKky c1adocT MOTY 1a H3a30BY
pasHu HeraTuBHM ¢aktopu. HajBaxuuju abuo-
THYKH (PaKTOpU YKIbYUyjy CYIIy, TOXKape, jake
BETPOBE, CHaXXHE Kamamurere, omrehema on
nedonujaTopa, HUHIYCTPUJCKM JAUM U JIpyre
MOJyTaHTe, HeMmoBoJbHO cTanuTe). Omrehema o
HOTKOpI-aKa Cy OTKPHBEHa TOTOBO CBYyJa IZiE je
yTBpheHa TojaBa CyIema, MOTOTOBO CMPUYEBUX
mryma (Tabakovié-ToSi¢ M. et al., 2017).

Y rtoky 2019. rommHe Ha TOAPYYjY
HallMOHAJHOT mapka Tapa, y HEKHM cacTojuHama
jele KOHCTAaTOBaH je jak Hamaja umene. Vmena
(Viscum album spp. abietis Wiesh., 1928) je
napasuTHa [BETHUIA, KOja of OmibKke AoMahmHa
KOPUCTH BOAY W MHUHEpaJHE MaTepuje, a cama
octBapyje mpoiiec Gorocuntese. Kaga ce pasouje
CKJIOT, Kao mro je ypaheno Ha Tapu momaszu mo
HarJior MHpema W BeIMKuX InTera. Kako ce
OMOMHAMKAIIMjCKa Tayka Hajla3u y HEMOCPEIHO]
OMuM3MHM TOJApyYja jako HamagHyTor, Tpeba
OYeKHBaTH 1a he y HapeIHOM mepHo.Iy, ako ce He
Oyze BOIWIIO payyHa O TMPAaBHIHOM Ta3ioBamby,
nohu 10 3amocenama IMOjeMHUX cTadajla OBHM
XEMHITApa3UTOM U Ha OMOWHIAMKAIIH]CKOj TAYKH.

On wuWHcekaTa HaBEIACHHX Ha  JIMCTH
€KOHOMCKHM IITETHUX OpPraHu3aMa y IPUPOJHUM U
BEIITAYKH MOAWUTHYTHM CacTOjHHAMa YeTHHapa
3HavajHe cy Owie Bpcre u3 pamunuje Adelgidae
(BUT 73, 74, 417, 419), cMmpuuHH XepMmecH
Sacchiphantes  viridis  (Ratzeburg,  1843),
Sacchiphantes abietis (Linnaeus, 1758) u Adelges
laricis (Vallot, 1836). KoncraroBana cy 6pojHa
omrehema TepMUHATHUX H300jaka, 300r dera
monasd 1o TpajHe nedopMmaruje crabama wu
ry0/bema TEXHWYKE BPEIHOCTH. 3HAYajHO je
tTakohe 1a ce XepMmecu Jl0cTa 4YeCTO Hajlaze y
pacajHUIMMa, HAPOYHUTO HA CTAPHUjUM CaTHHIIAMA.
Y npoTekioj roAMHU Hamaja xepMmeca je yIBpheH y
3HaTHOM OpOjy pacajaHuKa, YrjaBHOM cjador u
CpCaABET UHTCH3UTETA.

Takohe, Bpcra Rhyacionia buoliana (Dennis
& Schiffermueler, 1775) — 6opoB caBujad y CBUM
KpajeBUMa Hallle 3eMJbE IPEJCTaB/ba jEIHY O
Haj3HAYajHUjUX IUTETOUYMHA MJIAAuX OOpOBHX

KyJTypa.

The most serious pests of conifer forests and
cultures belong to the family of bark beetles
(Scolytidae, Coleoptera, Insecta). As these are
secondary harmful insects, for their outbreak to
occur, certain conditions must be fulfilled. First of
all, there must be a sufficient number of
physiologically-weakened trees (Chapter 4.3.
Tabakovi¢-Tosic, 2006 at Neveni¢ et al., 2006).

Physiological weakness can be caused by
diverse adverse factors. The most important abiotic
factors include drought, fires, strong winds, severe
calamities, defoliator damage, industrial smoke and
other pollutants, unfavourable site conditions). The
damage caused by bark beetles was detected in
almost all die-backed forests, especially spruce
forests (Tabakovi¢- Tosi¢ M. et al., 2017).

During 2019, some fir stands in the territory
of Tara National Park had a severe attack of
mistletoe. Mistletoe (Viscum album spp. abietis
Wiesh., 1928) is a parasitic flowering plant that
uses water and minerals from the host plant but is
capable of the process of photosynthesis. When the
canopy opens, as it did on Tara, it spreads quickly
and causes extensive damage. As the sample plot is
located very close to the area that is severely
attacked, there is no doubt that without proper
management some trees on the sample plot will be
invaded by this hemiparasite in the coming period.

Economically harmful organisms in the
natural and artificially-established coniferous
stands included the species of the Adelgidae family
(SP 73, 74, 417, 419), green spruce gall aphid
Sacchiphantes  viridis  (Ratzeburg,  1843),
Sacchiphantes abietis (Linnaeus, 1758) and
Adelges laricis (Vallot, 1836). Terminal shoots
were extensively damaged, which resulted in
permanent deformation of trees and loss of
technical value. It is also important to note that
these aphids are often found in nurseries, especially
on older seedlings. In the past year, the attack was
registered in a great number of nurseries. Its
intensity was mostly of low to moderate intensity.

Rhyacionia buoliana (Dennis &
Schiffermueler, 1775) — pine shoot moth was
another serious pest of young pine crops in all parts
of our country.
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‘

Cauka 7.15. Piptoporus betulinus BUT nox nasusom Ilerm; Cumka 7.16. Rytisma acerinum, ruiomoHocHa Tena

LT JIeckoBarg IJbMBE (TTMKHU/IM U aTloTeIH]e)
Figure 7.15. Piptoporus betulinus, SP called "Pocket’, FE Figure 7.16. Rytisma acerinum, fruiting bodies
Leskovac (pycnida and apothecia)
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8. KNIMMATCKE KAPAKTEPUCTUKE
3A 2019. TOAUHY HA TEPUTOPUIN
PEITYBJIMKE CPBUJE

8. THE CHARACTERISTICS OF THE
CLIMATE IN THE REPUBLIC OF
SERBIA IN 2019

Ha ocHOBy KJIMMAaTONIOMIKKUX MOJaTaKa
METEOpOJIOIIKAX elleMeHara ca 28 TIaBHUX
METEOPOJIONIKUX CTAHUIIA, KOje BPIITH Permyonuukn
xuapomereoposioku 3aBoa CpOuje, U3BpILICHE Cy
aHaM3e CE30HCKUX KIMMATCKUX KapaKTEPHCTHKA
3a 2019. roguHy Ha Teputopuju PemyOimke
Cpouje.

AHanuza KIuMamcKux KapaKmepucmuxa
3a 3umy 2018/2019. zooune

3uma 2018/2019. ronune y Cpouju 6una je
BJI&)KHA M MPOCEYHO XJaJHA. YKYIHA KOJWYHHA
najiaBuHa y UEHTPATHUM M jY)KHUM JeJIOBHMa
CpOuje Ouna je U3Ha, a Ha KPajiheM CEBEPY HUCIION
MPOCEYHUX BPEJTHOCTH y OJHOCY HAa HOpMAIy 3a
pedepentaun mepuon 1981-2010. rogmna. bpoj
JaHa ca CHeXKHUM TOKpHBaueMm y BeheMm paeny
Cpbuje 6mo je Behu o mpoceka.

Cpenma TeMrepaTypa Ba3ayxa y TOKY 3UMe
kperana ce y unrepBairy on 0,0°C y Iloxeru mo
3,2°C y beorpany, a y miIaHUHCKUM TIpEACIINMa O
-4,9°C na Konaonuky no -1,6°C Ha 3natubopy.

The climate characteristics of the area of
Serbia were obtained from the Republic
Hydrometeorological Service of Serbia, based on
climatological analysis of meteorological elements
measured at 28 major weather stations.

Winter Climate
Summary 2018/2019

The winter of 2018/2019 was humid and
moderately cold in Serbia. The total amount of
precipitation in central and southern regions of
Serbia was above, while in the farthest north, it was
below the normal of the 1981 — 2010 reference
period. The number of days with snow cover was
above the average in most of Serbia.

The mean winter air temperature ranged
from 0.0°C in Pozega to 3.2°C in Belgrade. In
mountainous areas, it was from -4.9°C on Kopaonik
to -1.6°C on Zlatibor

W3Bop: PerryOmiaxn XupoMeTeopoIonIKy 3aBoj
Cpb6uje, 2019

Source: Republic Hydrometeorological Service of
Serbia, 2019

Canka 8.1. Cpenma TemriepaTypa Bazayxa
TokoM 3uMme 2018/2019. ronune

Picture 8.1. Mean air temperatures during
the winter of 2018/2019
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bpoj nemeHmx mama (ca MaKCHMAIHOM
JTHEBHOM TeMITepaTypoM Bazayxa HmxkoMm o 0°C),
KpeTao ce y uHTepBaiy of 2 'y Jloznumu fo 15 nana
y Bpamy, a y mIaHWHCKHM KpajeBuMa y HHTepBaILy
on 30 nenennx mana y Cjemmnm g0 57 mana Ha
Komaonnky. Mamu 0poj JleieHnx naHa y OJHOCY
Ha MpoceyHH Opoj 3a 3UMCKY CE30HY y HIDKUM
TpeerMa perucTpoBa je y Jlozuurmm (o 13 gana
Mame), JIOK j€ Y IIIaHMHCKUM TpefieinMa Taj 0poj
6uo Behu ox mpoceka (1o 8 mana Ha KomaoHuky),
uzyserak je CjeHuna, rae cy perucTpoBaHa 2 aaHa
Mame.

Hajumxka Ttemmeparypa y TOKy 3uUMeE
2018/2019. roaune, wusMepeHa je 8. jaHyapa y
Cjenunnu n n3nocuina je -22,1°C.

bpoj MpasHmx maHa (ca MHHHMAaIHOM
JTHEBHOM TeMIepaTypoM Bazmyxa HkoM on 0°C),
KpeTao ce y untepBainy oz 36 y beorpany no 74
naHa y 3ajedapy, a Ha mannHaMa of 81 Ha [{pHoM
Bpxy no 87 nana na Komaonuky. Y Behem meny
CpOuje Opoj Mpa3HMX JaHa OWO je MamHh Of
mpocevyHor Opoja 3a 3uMmy, A0 11 mana mame y
Herotuny u Beorpany. Y mnojeanHum KpajeBuMa
3amajiHe, uctouHe u jyxHe CpOuje Ouo je m3Hajq
npoceKa, y HIKUM TIpeJieiiMa 3a 10 7 TaHa BUIIE
(y Benmukowm I'paguimry), a y Bumum obnacTiaMa 10
10 nana Bure (Ha 3nmaTuOOpY).

Bpoj mama ca jakum wMpasoMm (ca
MHHUMAJIHOM JHEBHOM TEMIIEpAaTypoOM Ba3ayxa
HmwkoMm on1 -10°C), kperao ce y uHTEepBaiIy o1 6 Ha
3natubopy no 27 Ha KomaoHWKy, a y HIKUM
npesienuma J1o 5 1aHa, KOJIMKO HX je PerHCTPOBAHO
y Combopy, banarckom Kaprosiy, Kparyjesuy n
[Moxeru. Y ogHoCy Ha mpocek, Opoj JlaHa ca jakum
Mpa3oM OWO je Mamu 3a 10 9 jaHa y HIDKHM
npeaenuma, a 3a 11 gana va Hprom Bpxy.

Tanacu xsagHohe HUCY 3a0€/IEKECHH, H3Y3EB
jenHor tanaca y Herotuny, koju je moueo Kpajem
HOBeMOpa u Tpajao 1o 3. neremopa.

Y mepuony ox 16. mo 20. debpyapa y
Heroruny, Kukunau u na Ilanuhy perucrpoBanu
Cy TOIUIOTHH TaJlacu.

Toxom 3ume 2018/2019. romunHa, ykymHa
KOJIMYMHA TaJIaBUHA j€ Y UEHTPATHUM U jY)KHUM
nenosuMa CpOuje Ouia W3HAA, a HAa KPajbeM
CeBepy UCIIOJI MPOCEYHUX BPEITHOCTH M KpeTaja ce
y unTepBany o 72,4 mm Ha [Tanuhy 1o 209,6 mm
y hynpuju, a na Komaonuky 298,7 mm. Y omgHOCy
Ha HopMmany (1981-2010. roguna) cyma majgaBuHa
y MpOIeHTHMAa HU3HOCHIIA je o] 67% Ha [Tamuhy 1o
149% na KomaoHwuky.
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The number of ice days (with the maximum
daily air temperature below 0°C) ranged from 2 in
Loznica and Valjevo to 15 days in Vranje. In
mountainous regions, it ranged from 30 in Sjenica
to 57 on Kopaonik. In the lower regions, the
number of ice days below the average number for
the winter season was registered in Loznica (up to
13 days below the average), while in the
mountainous regions, this number was above the
average (up to 8 days on Kopaonik), with the
exception of Sjenica, where it was 2 days below the
average.

The lowest winter temperature of -22.1°C
was measured in Sjenica on January 8th.

The number of frost days (with the minimum
daily air temperature below 0°C) ranged from 36 in
Belgrade to 74 days in Zajecar. In the mountains,
this number ranged from 81 on Crni Vrh to 87 days
on Kopaonik. The recorded number of frost days
was below the average number for winter in most
of Serbia — up to 11 days below the average in
Negotin and Belgrade. In some parts of western,
eastern and southern Serbia, it was above the
average — up to 7 days above the average in the
lowland areas (Veliko Gradiste), and up to 10 days
in the mountains (Zlatibor).

The number of days with severe frost (with
the minimum daily air temperature below -10 °C)
ranged from 6 on Zlatibor to 27 on Kopaonik and
in lowland areas it was up to 5 days as recorded in
Sombor, Banatski Karlovac, Kragujevac and
PozZega. The recorded number of days with severe
frost in Serbia was 9 days below the average in
lowland areas and 11 days below the average on
Crni Vrh.

Cold waves were not recorded, except for
one wave in Negotin. It began in late November
and lasted until December 3rd.

Between February 16th and 20th, heatwaves
were registered in Negotin, Kikinda, and Pali¢.

During the winter of 2018/2019, the total
amount of precipitation in central and southern
regions of Serbia was above, while in the farthest
north, it was below the average and ranged from
72.4 mm in Pali¢ to 209.6 mm in Cuprija and 298.7
mm on Kopaonik. Compared to the normal of the
1981-2010 reference period, the total precipitation
amounted to 67% in Pali¢ and 149% on Kopaonik.
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[Tpema MeTOaM EPUEHTHIIA, Y EHTPATHUM,
JY’)KHUM U T0jeJIMHUM 3anagHuM aenouma Cpouje
TOKOM 3HME CyMe TajgaBuHa Owmie cy y
KaTeropujaMa KWIIHO M BeOMa KHWIIHO, Ha
ceBepo3anany y kareropuju cymuo (ITanmh), a y
OCTaJlIM KpajeBUMa y TpaHUIamMa IPOCEYHUX
BpeaHoctH. bpoj nana ca mamaBuHama ox 1 mm u
BHIIIE KPETao ce y uuTepBaiy of 18 y Herotuny no
41 na 3natubopy. Y OIHOCY Ha MpPOCEK, Y
3anaHUM U HeHTpajaHuM aenoBuma CpOuje Opoj
JlaHa ca majapuHama ouo je Behu 3a 10 10 nana (Ha
3natubopy), 1ok je y HerotuHy perucrpoBaHo 6
JlaHa Mabe.

bpoj naHa ca CHEXHHM IIOKpUBa4YeM, Y
HIDKUM Tipegenuma CpOuje KpeTao ce y HHTepBaly
on 25 wna [amuhy no 47 nana y Iloxeru, a y
OpAcKO-TITaHUHCKUM Tipeaenuma ol 86 y Cjenunu
u Ha 3matubopy 10 90 nmana na KomaoHwuky.
PerucrpoBanu 6poj AaHa ca CHEXKHUM ITOKPHUBAYEM
je y Behem nmenmy 3emibe Ouo Behm of mpoceka, y
HIDKAM ~ KpajeBMMa 10 7 JaHa BHIIE Yy
Cwmenepesckoj [Mananiy, a yak 10 15 naHa Buine y
Cjennuu. Ha ceBeposamamy, jyroucToKy H
NOjeJMHAM 3allaJHUM U LEHTPaTHUM JeJ0BHMa
CpOuje perucTpoBaH je MamH Opoj JaHa ca
CHEXKHUM TIOKPHBAaYEeM O] IPOCEYHOT 32 3UMY, JIO
6 nana Mame y Jlo3Huuu.

H3Bop: PermyOianaku XuapoMeTeopoIOIKH 3aBO
Cpb6uje, 2019

Source: Republic Hydrometeorological Service of
Serbia, 2019

Cauxka 8.2. YKyIiHa KOJIMYWHA TaaBuHA (Y
mm) tokom 3ume 2018/2019. roauue
Picture 8.2. Total precipitation sums during
the winter of 2018/2019

According to the percentile method, the total
precipitation sums were in the categories of rainy
to very rainy in the central, southern and some
western parts of Serbia and arid in the northwest
(Pali¢), while the other regions had the average
values. The registered number of days with
precipitation of 1 mm and more ranged from 18
days in Negotin to 41 on Zlatibor. The recorded
number of days with precipitation was 10 days
above the average (on Zlatibor), while it was 6 days
below the average in Negotin.

The number of days with snow cover in the
lowland of Serbia ranged from 25 in Pali¢ to 47 in
Pozega. In the hilly-mountainous regions, this
number ranged from 86 in Sjenica and Zlatibor to
90 days on Kopaonik. The registered number of
days with snow cover was above the average in
most of the country, in lowland areas up to 7 days
(Smederevska Palanka) and more than 15 days in
Sjenica. In southwestern, southeastern, and some
western and central parts of Serbia, the registered
number of days with snow cover was below the
winter average, up to 6 days in Loznica.
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MakcuManHa BHCHMHA CHEXHOT IOKpHBaua
peructpoBana je Ha Komaonuky 14. u 15.
(hebpyapa n m3aocuna je 117 cm.

Cpenma 3uMcKa 00aqHoCT y 1enoj Cpouju
Ouia je y rpaHMIaMa TPOCEYHUX BPEIAHOCTHU, y
naTepBany o 6/10 y Herotuny mo 8/10 y [Toxerw.

Bpoj Benpux naHa KpeTao ce y HHTEpBaly
on 4y Iloxeru no 13 nana y Heroruny u Com0opy.
VY oxHOCy Ha mpoceyaH Opoj BEAPHUX JaHa 3a 3UuMy,
oxctyname ce kpehe y naTepBany oxn 9 nana Mame
(1a Konaonuky) 110 5 nana puiie (y Com0opy).

Bpoj TMypHUX 1aHa OO je Y MHHTEpBay O]
36 nana nHa [lammhy mo 55 mana y lloxernm m
Hynpuju. Y omHOocy Ha mpoceK 3a  3UMY,
3abenexeHo je on 8 naHa mMame (Ha [Tanuhy) mo 12
TMYpHHX Jana Buine (y Kypurymiujn).

Bpennoct ocyH4aBama y TOKY 3HUMeE
2018/2019. roaune kpeTalie Cy ce y MHTEpPBaILy O]
165,4 gaca y Kparyjesiyy no 268,6 yacoBa Ha
[Manuhy. ¥ ogHocy Ha HOpMany 3a pedepeHTHH
nepuon 1981-2010. rommHa, Tpajame cHjamba
Cynua usHocuio je ox 71% na KomaoHuky a0
119% y Combopy.
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HW3Bop: PenyOauuku XHAPOMETEOPOIIOLIKH 3aBOJ
Cpb6uje, 2019
Source: Republic Hydrometeorological Service of
Serbia, 2019

Cauka 8.3. Ce30HCKa KOJTMUMHA Ma/laBUHA
(y mm) oxpeljeHa METOIOM MEPIICHTHNA 32
3umy 2018/2019. rogune

Picture 8.3. Seasonal precipitation sums (in
mm) determined for the winter of 2018/2019
using the percentile method

The maximum snow depth of 117 cm was
measured on Kopaonik on February 14th and 15th.

The average winter cloudiness in the whole
of Serbia was within the limits of average values,
ranging from 6/10 in Negotin to 8/10 in Pozega.

The number of clear days ranged from 4 in
Pozega to 13 in Negotin and Sombor. Compared to
the winter average, the number of clear days ranged
from 9 days below the average (on Kopaonik) to 5
days above the average.

The number of cloudy days ranged from 36
in Pali¢ to 55 in Pozega and Cuprija. Compared to
the winter average, there were from 8 days below
the average (in Pali¢) to 12 days above the average
(in KurSumlija).

Sunshine duration in the winter of 2018/19
ranged from 165.4 hours in Kragujevac to 268.6
hours in Pali¢. Compared to the normal calculated
for the reference period 1981-2010, winter
sunshine duration ranged from 71% on Kopaonik
t0 119% in Sombor.



Ananuza KIumMamcKux KapaKkmepucmuKka
3a nponaehe 2019. zooune

3a mepuoJ METEOPOJIOIIKUX Mepema Ol
1951. mo 2019. rommue (68 TommHa), mpoiche
2019. roguHe je qBajzeceTo HajToIUHje mpoiiehe y
Cpbuju. Cpenma nposnehHa TemnepaTypa Basayxa
Kperama ce y wuHTepBany ox 10,7°C vy
Humurposrpany u [loxern, mo 13,7°C y beorpany,
a y TIUaHuHCKUM mnpeaenuma on 3,1°C Ha
Konaonuky no 7,8°C Ha 3nmatudopy.
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Oxcrynama cpelme TemIeparype Basayxa
on HopMaie (cpeima BpPEAHOCT KIMMATCKOT
eleMeHTa u3pavyyHara 3a pedepeHTHH Mepuoj
1981-2010. roguna), TokoMm nponeha, Oumna cy of
0,4°C na 3matubopy u y Iloxerm mo 1,2°C y
Herotuny.

Hajeuimma nHeBHa TemmepaTypa Baszayxa
tokoMm mpoineha 2019. roguae m3mepeHa je 26.
anpwia y BameBy u wusHocmna je 31.7°C. VYV
nepuoxy on 4. mpo 11. mMapra mojenuHe IeoBe
3anaaHe u jyxHe CpOuje 3axBaTHO je TOIUIOTHH
Tayac, OJTHOCHO KOHTHHYHPAaHU HU3 O TIET ¥ BUIIIE
JlaHa KaJla je MakCHUMajHa JTHEeBHA TeMmIieparypa
Bazgyxa OWiia y KaTeropuju BeoMa TOIUIO H
EKCTPEMHO TOILIO.

Spring Climate
Summary 2019

The spring of 2019 was the 20th warmest
spring in Serbia in the 1951 to 2019 reference
period (68 years). The average spring air
temperature ranged from 10.7°C in Dimitrovgrad
and Pozega to 13.7°C in Belgrade, while in the
mountainous areas, it ranged from 3.1°C on
Kopaonik to 7.8°C on Zlatibor.

W3Bop: PenyGunuky XuIpoMETEOpOIIOIKY 3aBOJL
Cpb6uje, 2019

Source: Republic Hydrometeorological Service of
Serbia, 2019

Canka 8.4. Cpeama TeMiieparypa Ba3ayxa
tokoM nposicha 2019. roaune

Picture 8.4. Mean air temperatures in the
spring of 2019

JlumuTposrpaji

The deviations of the mean air temperature
from the normal (the mean of the climatic element
calculated for the 1981-2010 reference period)
during the spring were from 0.4°C on Zlatibor and
in Pozega to 1.2°C in Negotin.

The highest daily air temperature during the
spring of 2019 was measured in Valjevo on April
26th and amounted to 31.7°C. In the period from
March 4th to 11th, some parts of western and
southern Serbia were hit by a heatwave, that is, a
continuous series of five or more days with the
maximum daily air temperature in the categories of
very warm and extremely warm.
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bpoj netmux mana OMO je 3HATHO HCIIOX
npocevHor Opoja 3a mpoJichHy ce30Hy y Behem
neny CpbOuje u Bapupao je on 3 y 3pemaHuHy U
Kuxunnu, no 13 y JleckoBiy u 3ajeuapy. Kana cy
MUTamky BHUIIK MPEAENH, caMo je Ha 31aTudopy
3abenexeH 1 neTmu gaH. Y OAHOCY Ha IMPOCEK,
Opoj neThUx aHa je Mamu 3a 10 nana y Kukunam,
[loxern, KpammeBy u beorpany, a 3a 11 mana y
3pemaHuHy.

[lo jeman Tpomcku JaH perucTpoBaH je y
Combopy, HoBom Cany, banarckom Kapiogiry,
Jlozammm, Cpemckoj Murposuiu, BaseBy u
JleckoBiy. Bpoj Tponickux nana je 3a 1 go 3 gana
MamH 0]l IpoceKa 3a mposehe.

Hajumka temmepatypa Bazmyxa (-13,6°C)
mmepera je 13. mapra y Cjenmmm. Ha menoj
teputopuju Cpouje, Tokom mposeha 2019. rogune
HUje 3a0ernexeH HU jeqaH Tanac xnagaohe. Jlenenn
naxu 3abenexenu cy camo y Cjenuru (1 maH) u Ha
Konaonwuky (5 nana). Ha Komaonuky je 6mmo 10
JIeIeHNX JlaHa Mambe O]l IPOCceKa.
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Mpa3Hu gaHu 3a0efexeHd cy Yy Lenoj
3eMJpH, ocuM y beorpany. Y HmkHM KpajeBHMa
peructpoBano je ox 2 y Jlo3uunu no 24 ngana y
[Toxerwn, a Ha IaHuHaMa ox 12 Ha 3matubopy 10
44 nana Ha KomaoHuKy.
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The number of summer days was well below
the average for the spring season in most of Serbia
and varied from 3 in Zrenjanin and Kikinda to 13
in Leskovac and ZajeCar. When it comes to the
higher regions, only Zlatibor recorded one summer
day. The number of summer days was 10 days
below the average in Kikinda, Pozega, Kraljevo,
and Belgrade, and 11 days in Zrenjanin.

One tropical day was registered in Sombor,
Novi Sad, Banatski Karlovac, Loznica, Sremska
Mitrovica, Valjevo and Leskovac. The number of
tropical days was 1 to 3 days below the spring
average.

The lowest air temperature (-13.6°C) was
measured on March 13th in Sjenica. During the
spring of 2019, there was not a single cold wave in
the entire territory of Serbia. Ice days were
recorded only in Sjenica (1 day) and Kopaonik (5
days). There were 10 ice days below the average on
Kopaonik.

W3Bop: PenyGunuky XuIpoMeTEeOpOIIOIKY 3aBOJL
Cpb6uje, 2019

Source: Republic Hydrometeorological Service of
Serbia, 2019

Camuka 8.5. YkynHa KoTMYMHA NaJaBUHA
tokoM nposicha 2019. roaune

Picture 8.5. Total precipitation sums during
the spring of 2019

Frost days were recorded all over the
country, except in Belgrade. In the lower regions,
there were from 2 in Loznica to 24 in Pozega, and
in the mountains, from 12 on Zlatibor to 44 days on
Kopaonik.



Bpoj Mpasaux nana je y ckopo 1iemnoj Cpouju
O0mo Mamu oJ mpoceka 3a nposche, Ha 3maTndopy
u Lpaom Bpxy 3a 12 nana, a 3a 8 gaHa mame y
Bpawy, Jlozanuu, Kukwngm, Combopy u Ha
[Tanuhy.

YkynHa konmuumHa magaBuHa y CpOuju
tokom mposnicha 2019. roauHe Kperana ce y
uaTepBaiy ox 97,1 mm y Kypmymmuju mo 302,8
mm y [Toxeru. Y ogHocy Ha Hopmaiy (1981-2010.
roJiHa), CyMa MaJiaBuHa y IPOLIEHTHMA U3HOCHUIIA
je on 59% y Kypmymnuju no 184% y Kukunmu.
MakcumanaHa  JAHEBHa  KOJIMYMHA  [aJaBUHA
perucrpoBana je 20. maja y Kukunau u u3Hocuia
je 66,4 mm.

bpoj nana ca magaBuHama, PErUCTPOBAHHUX
ToKOM mpoieha, Bapupao je y mHTepBamy ox 26
nana y Heroruny, no 48 ngana na Komaonuky u
3natubopy. Y OmHOCY Ha Tpocek, 3abeneXeHr
Opoj maHa kpeTao ce of 6 naHa BHIlE Y 3peHaHUHY
1o 9 nana mame y Bpamy.

[Tpema MeToAM MepLIEHTHIIA, CyMa TTaJJaBHHA
tokoMm Tipornieha 2019. ronuHe 6mIa je y KaTeropuju
eKCTpEMHO KHIIHO Ha mnoApy4yjy Kukunme wu
[Toxere, BeoMa KHIIHO W KUIIHO Y CEBEPHUM U
nmemoBuMa  meHTtpanmHe  CpOwmje, cCcymHO Y
JYTOUCTOYHHM KpajeBUMa W €KCTPEMHO CYIIHO Y
oxonuuau Kyprmymnmje. Y ocraauMm JaeioBUMa
CpbOuje mponehna cyma mnamaBuHa Owina je y
KaTerOpHju HOPMAITHO.

VY 3pewanuny u I[loxern mponehe 2019.
TOJIMHE je YeTBPTO HAjKHUILIHHjE OJ Kaja ce BpIle
METEOPOJIOLIKA MEPEHa Ha OBUM METEOPOJIOILIKUM
cranunama. Y Kypmymnuju je Owmno mecto
HajcymHUje npoJiche o1 moyeTka METEOPOIIOIIKIX
Mepema.

Y wwxuMm npexenuma CpOuje HHje OuI0
JlaHa ca CHeXXHUM MTOKpUBaueM, nu3y3eB y Kpasbesy,
Kypurymnuju u Jlumurposrpany, rie je 3adenexeH
1o jenad gaH. Y OpACKO-IUIAaHMHCKHUM NpeaennMa
je Opoj maHa ca CHEXHUM IOKpHBaueM OHO Y
untepBany o 11 y Cjenunu u Ha 3matudopy, 10
48 na Komaonwmky. PerucrpoBanm Opoj maHa ca
CHE)XHMM TOKprBaueM Ouo je ox 3 mo 15 mana
MamH O] MPOCEeYHOT Opoja aHa 3a npoJehe.

MakcuMaiaHa BHCHMHA CHEXHOT IOKpHBaya
u3HOcwiA je 99 cm u perucrpopana je 1. MapTa Ha
Komaonuky.

bpoj Benpux 1aHa KpeTao ce y HHTepBaIY O]
10 y Kuxunau no 20 nana y banarckom Kaposuy.
VY omgHOCY Ha mpocek, Opoj Bellpux JlaHa KpeTao ce
y uHTepBany on 3 mana Mame (y Kukuumn), go 7
JlaHa BUIIIE 01 Tipoceka (y 3ajedapy).

Bpoj TMypHuUX naHa je 610 y MHTEpBaILy 01
14 nana y Bpamy, mo 40 gana va Konmaonwky. ¥
OJTHOCY Ha MPOCEK, PErUCTPOBAaHO 011 12 TMypHHX
nana mame (y Bpamy), mo 12 nmana Bume of
npoceka (y Cmenepesckoj IMamanmm).

The number of frost days in almost all of
Serbia was below the spring average, 12 days on
Zlatibor and Crni Vrh, and 8 days in Vranje,
Loznica, Kikinda, Sombor, and Pali¢.

The total amount of precipitation in Serbia
during the spring of 2019 ranged from 97.1 mm in
KurSumlija to 302.8 mm in Pozega. Compared to
the normal (1981 — 2010), the sum of precipitation
in percentages ranged from 59% in KurSumlija to
184% in Kikinda. The maximum daily
precipitation was registered on May 20th in
Kikinda and amounted to 66.4 mm.

The number of days with precipitation
recorded during the spring varied from 26 days in
Negotin to 48 days on Kopaonik and Zlatibor. The
recorded number of days was from 6 days above
the average in Zrenjanin to 9 days below the
average in Vranje.

According to the percentile method, the
precipitation sums during the spring of 2019 were
in the categories of extremely rainy in Kikinda and
PozZega, very rainy and rainy in northern and central
Serbia, arid in the southeastern regions and
extremely arid around KurSumlija. In other parts of
Serbia, spring precipitation was in the normal
category.

In Zrenjanin and Pozega, the spring of 2019
was the fourth rainiest since the beginning of
meteorological measurements at these weather
stations. It was also the sixth driest spring in
Kur$umlija on record.

In the lower parts of Serbia, there were no
days with snow cover, except in Kraljevo,
KurSumlija and Dimitrovgrad, where only one day
was recorded. In the mountainous areas, the
number of days with snow cover ranged from 11 in
Sjenica and on Zlatibor to 48 on Kopaonik. The
reported number of days with snow cover was 3 to
15 days below the spring average.

The maximum snow depth was 99 ¢cm and
was registered on March 1st on Kopaonik.

The number of clear days ranged from 10 in
Kikinda to 20 in Banatski Karlovac. Compared to
the winter average, the number of clear days ranged
from 3 days below the average (in Kikinda) to 7
days above the average (in Zajecar).

The number of cloudy days ranged from 14
in Vranje to 40 on Kopaonik. Compared to the
average, the number of cloudy days ranged from 12
below the average (in Vranje) to 12 days above the
average (in Smederevska Palanka).
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Tokom mponeha 2019. roanHe BpeTHOCTH
OCyH4YaBama cy Omiie y uatepaiy o1 457,3 yacoBa
Ha 3natubopy nmo 620,2 wacoBa y banarckom
Kapnosuy.

Y oaHocy Ha HopMmally 3a pedepeHTHU
nepuon 1981-2010. ronuna, Tpajame cujamba CyHIA
nu3Hocuno je ox 89% y Kparyjesuy o 117% y
IToxeru.

Ananuza KiumMamcKux KapaKkmepucmuKa
3a 1emo 2019. zooune

Jleto 2019. roaune O6uIO je meTo HajToIuINje
nero y Cpbuju (ca cpeamoM TeMIEepaTypoM
Baznyxa on 22,1°C). Ha IManuhy je 6uio tpehe, a y
Beorpany, Hosom Cany, ComOopy, Jlo3uuim,
Thynpuju, Konaonuky m Llpnom Bpxy uerBpro
HajToruthje Jeto ox 1888. romuHe 70 naHac.

[Ipema MUHHMMAITHO]j TeMIIEpaTypH Ba3lyxa
cMmarpa ce JpyruM HajTOIijuM JietoM y CpOuju.
PeructpoBano je 73 nana ca CyOjeKTMBHUM
ocehajem Temnepatype npeko 30 creneHu, ITo je
3a IIECT JaHa BUIIE y oaHocy Ha yero 2017.
TOAMHE, Koje je Omio apyro HajTorumje ox 1951.
mo maHac. Y mepuwomy on 23. aBrycra jao 2.
cenTeMOpa, PErMCTPOBAH j€ TOIUIOTHH Tajlac y
Behem ney CpOuje.
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Herofun

H3Bop: PermyOanuku XuapoMeTeopoIOIIKY 3aBO
Cpouje, 2019

Source: Republic Hydrometeorological Service of
Serbia, 2019

Ciauka 8.6. Ce30HCKa KOJIMYMHA [TaJaBUHA
(y mm) oxpelieHa METOIOM TIEPLICHTHIIA 3a
npounehe 2019. roguae

Picture 8.6. Total precipitation sums
during the spring of 2019

The sunshine duration in the spring of
2018/19 ranged from 457.3 hours on Zlatibor to
620.2 hours in Banatski Karlovac.

Compared to the normal for the reference
1981-2010 period, sunshine duration ranged from
89% in Kragujevac to 117% in PoZega.

Summer Climate
Summary 2019

Summer 2019 was the fifth warmest summer
in Serbia (with the mean air temperature of 22.1°C).
It was the third-warmest in Pali¢ and the fourth in
Belgrade, Novi Sad, Sombor, Loznica, Cuprija, on
Kopaonik and Crni Vrh since 1888.

Regarding the minimum air temperature, it is
considered the second-warmest summer in Serbia.
There were 73 days with subjective experience of
temperature over 30 degrees.It was six days more
than the summer of 2017 which was the second-
warmest since 1951. Between August 23rd and
September 2nd, a heatwave was recorded in most
of Serbia.



Cpenma Temrepatypa Bazayxa y TOKy Jiera
Kpetana ce y untepsany on 20,7°C y Iloxern mo
24,9°C y beorpany, a y IJIaHUHCKUM TIpeaeanma
on 14,1°C na Kommaonuky 5o 18,9°C Ha 3narubopy.
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Oxcrynama cpelie TeMIeparype Basmyxa
on Hopmane (pedepertnu nepuon 1981-2010), y
TOKy JieTa Omia cy ox 0,5°C y 3ajeuapy no 2,6°C y
beorpany, a y BummM mnpepenuma on 1,5°C y
Cjennuu no 2,2°C na Lpaom Bpxy.

Bpoj nermux pmaHa (ca MaKCHMaIHOM
MTHEBHOM TeMmIieparypoM Bazayxa ox 25°C wu
BUILIOM), KpeTao ce y uarepBaiy o 75 y Iloxern
1o 87 mana y Herotuny, mwro je 3a 12 naHa Buiue
oJ1 Ipoceka. Y TIAHUHCKUM KpajeBUMa je Taj 0poj
oo on 1 na Komamnuky nmo 53 y Cjenunu u Ha
3natubopy. Y beorpany cy koHcraroBana 84
JeTHa JIaHa, ITo je 3a 16 JaHa BUIlE Y OJTHOCY Ha
MPOCEYHE BPETHOCTH.

Bpoj Tpomckux paHa, ca MaKCHMaJlHOM
JHEBHOM TemmeparypoM Basayxa on 30°C u
BUIIOM, OWo je y mHTepBany on 47 y [loxern,
Kypmymnuju u  Kparyjesny, mo 61 man y
Herotuny, mro je 3a 21 gana BuIe o Ipoceka.
Kanma cy y nuramy Bumm npenenu, Ha Komaonuky
HUje perucTpoBaH HHjEJaH, JIOK je Ha 3marudopy
omro 10 Tponckux pgana. Y bBeorpagy je
3a0eJIeKeHO0 55 TPOICKUX JlaHa, To je 3a 23 naHa
BHUIIIE 0/1 yoOHUajeHor Opoja.

The mean air temperature during the summer
ranged from 20.7°C in Pozega to 24.9°C in
Belgrade, and in mountainous areas, from 14.1°C
on Kopaonik to 18.9°C on Zlatibor.

N3Bop: PenyOnudku XHIPOMETEOPOIIOLIKU 3aBOJ
Cpouje, 2019

Source: Republic Hydrometeorological Service of
Serbia, 2019

Canka 8.7. Cpenma TemrepaTypa Bazayxa
TokoM sera 2019. ronuue

Picture 8.7. Mean air temperatures during
the summer of 2019

The deviation of the mean air temperature
from the normal (reference period 1981-2010)
during the summer ranged from 0.5°C in Zajecar to
2.6°C in Belgrade, and in the higher regions, from
1.5°C in Sjenica to 2.2°C on Crni Vrh.

The number of summer days (with the
maximum daily air temperature of 25°C and more)
ranged from 75 in Pozega to 87 days in Negotin,
which was 12 days above the average. In the
mountainous regions, this number was from 1 on
Kopaonik to 53 in Sjenica and on Zlatibor. There
were 84 summer days in Belgrade, which was 16
days above the average.

The number of tropical days, with the
maximum daily air temperature of 30° C and more,
ranged from 47 in Pozega, KurSumlija and
Kragujevac to 61 days in Negotin, which was 21
days above the average. In the higher regions, none
were recorded on Kopaonik, while there were 10
tropical days on Zlatibor. There were 55 tropical
days in Belgrade, which was 23 days above the
average.
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Hajsehn Opoj Tporckux HOhw, OXHOCHO
JlaHa ca MHMHHMAJIHOM IHEBHOM TEMIIEpPAaTypoOM
Baznyxa ox 20°C W BHIIOM, PETUCTPOBAH j€ Y
Beorpany u uznocwuo je 46 vohwu, mro je 3a 30 Buie
01 TMpoceka oBor mnapamerpa 3a beorpaa. VY
Herotuny je peructpoBano 14, a y 3pemanuny 13
TPONCKMX HOhW, mTO je 3a 7 HOhW BHIIE OX
npoceka  M3MEpPEeHHX Ha  METEOPOJIOIIKHM
CTaHWIIaMa y OBUM TPaZOBHMa. Y OCTAIOM JEIy
Cpbuje Omwno ux je mo 11, mox y Iloxern,
Kypmrymnuju, JleckoBiy, 3ajedapy u Bpamy u Ha
raanHaMa (u3y3eB Ha LlpHom Bpxy 4 Hohn), HUje
3a0ene)xeHa HUjeIHa Tporcka HoN.

VY Toky neTa HajBUIlIa THEBHA TEMIlepaTypa
on 38,1°C m3mepena je 12. aBrycra y Jleckosiy.
Hajumxka nerma temmneparypa u3nocuna je 2,8°C u
nu3Mepena je 11. jyna na Konaonuky.

Toxkom Beher pema nermer mepuona,
cpenba, MaKCHMallTHa ¥ MHHHMAJTHa TeMIepaTypa
Ba3ayxa OWia je M3HaJl IPaHUIA BHIICTOIHIILET
npoceka. Torm mepuogau ¢y OWiIM KpajeM IIpBe
MIOJIOBMHE jyHA, Ha Tpenas3y jyHa y jynd, y Tpehoj
JIeKaJM jyina u cKopo Behu neo aBrycra. XiaaHuju
nepuoa OWiMM Cy Ha CcaMOM TIOYeTKY jyHa,
CPeIMHOM jyna, Ka0 M II0OYETKOM M CPEIHHOM
aBrycTa.

[Ipema pacmozenu Tepuuia y OXHOCY Ha
pedepentan nepuox 1981-2010. romuHa, JieTo
2019. romuHE je TOMI0 U MPOCEYHO KHIIHO, Tj.
TeMmIeparypa Ba3iyXa je y TOpHEM Tepuuiy, a
KOJIMYMHA TIaJjaBMHA Yy TpaHHlaMa IPOCCUHHUX
BPEIHOCTH.

Hajeeha pasnmka wusmel)y cy0OjexTuBHOT
ocehaja  TOWIOTE W  MaKCHUMaJlHE  JIHEBHE
TeMIlepaType Baszayxa 3a0eleskeHa je TOKOM JIpyre
MOJIOBMHE jyHA, TOYETKOM M KpajeM jyia u
m3Hocuna je 2. jyma 8.3°C. Mako je Tor maHa
M3MepeHa MakCUMallHa TeMIlepaTypa BasJyxa oOf
34.5°C, cyOjextuBHu ocehaj Temmepatype je
n3Hocuo 42.8°C mro je yjeqHo M MaKCHMalHa
BpeaHocT 3a jeto 2019. rogune.

Ha teputopuju Cpbuje y Toky nera 2019.
TO/IMHE PErUCTPOBaHA Cy TPH TOILUIOTHA Tajaca.

[Ipeu je 3abenexen Ha 3matubopy (12-16.
jyHa), npyru y Iloxeru, Bpamy, JumurpoBrpany,
JleckoBiy, Cjenmmu u Ha Komaonuky (7-13.
asrycra), a tpehu y Behem neny CpoOwuje (ox 23.
aBrycra 7o 2. centemopa).

Cyma naiaBuHa TokoM jeta 2019. roaune je
y Behem pneny CpOuje Oumna y rpaHuilama
MPOCEYHHUX BPEIHOCTH y OJIHOCY HAa HOpMaly 3a
pedepentru nepuoxa 1981-2010. roguHa 1 Kperaia
ce y unteppainy oa 71% y Bamey mo 140% y
3ajeuapy.
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The highest number of tropical nights, i.e.,
days with the minimum daily air temperature of
20°C and more, was registered in Belgrade and
amounted to 46 nights, which was 30 nights above
the average for Belgrade. There were 14 tropical
nights registered in Negotin and 13 in Zrenjanin,
which was 7 nights above the average measured at
the weather stations in these cities. In the rest of
Serbia, there were up to 11 tropical nights, while
there were no tropical nights recorded in Pozega,
KurSumlija, Leskovac, Zajecar, and Vranje. There
weren't any tropical nights in the mountains
(except for 4 nights on Crni Vrh).

During the summer, the highest daily air
temperature of 38.1°C was measured in Leskovac
on August 12th. The lowest summer temperature
was 2.8°C and was measured on Kopaonik on July
11th.

During most of the summer, the mean, the
maximum and the minimum air temperatures were
above the multiannual average. There were warm
periods at the end of the first half of June, late June
and early July, the third decade of July and almost
all of August. It was colder in early June, mid-July,
and early and mid-August.

According to the distribution of tertiles, the
summer of 2019 was warm and moderately rainy
compared to the 1981-2010 reference period. It
means that the air temperature was in the upper
tertile and the precipitation within the average
values.

The largest difference between the
subjective experience of heat and the maximum
daily air temperature was recorded during the
second half of June, beginning and end of July, and
amounted to 8.3°C on July 2nd. Although the
maximum air temperature of 34.5°C was measured
that day, the subjective experience of temperature
was 42.8°C, which was also the maximum value for
the summer of 2019.

During the summer of 2019, three heatwaves
were registered in the territory of Serbia.

The first was recorded on Zlatibor (June 12th
to 16th), the second in Pozega, Vranje,
Dimitrovgrad, Leskovac, Sjenica and Kopaonik
(August 7th to 13th) and the third in most of Serbia
(August 23rd to September 2nd).

The sum of precipitation during the summer
of 2019 was in most parts of Serbia within the
average values compared to the normal for the
1981-2010 reference period and ranged from 71%
in Valjevo to 140% in ZajecCar.



YKkynHe Cce30HCKEe KOJIWYHWHE TIaJlaBUHA
n3Hocwie cy ox 141,5 mm y Heroruny mo 321,8
mm Ha KomaoHuky.

MakcumanaHa JHEBHAa KOJMYMHA TaJaBUHA
on 84,2 mm u3mepeHa je 3. jyHa y KpasbeBy.
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[Ipema MeToaM NepHEHTHIIA, CyMa TTaJJaBuHa
TokOM Jera je y Behem geny CpOuje Owna y
KaTeropuju HOPMAJIHO, JIOK j€ KHIIHO OWio y
JIeTIOBIMa CEBEpHE, LIEHTPAHE M jYTOMCTOYHE, a
cylHo y neny 3ananne Cpouje.

Y Behem pneny CpOuje, Opoj naHa ca
najiaBrHaMa OWO je UCIIOJI IpoceKa 3a JIETO, JOK je
y TOjeIMHAM  CEBEPHUM, LEHTPAIHUM |
JYTOHCTOYHUM KpajeBUMa OO W3HAJ IpOceKa.

Hajmame nana ca majgaBuHama 3a0eJIeKeHO
je y Herotuny (19 mana, oqHOCHO 5 naHa Mame 01
npoceka), a Hajeumie Ha Komaonuky (36 naHa,
OTHOCHO 2 JaHa Mame oja mnpoceka). Hajsehe
HETaTUBHO OJICTyName Opoja KHUIIHHX JaHa
3abenexxeHo je y Cpemckoj MuUTpoBUIIM W Ha
3natubopy (8 maHa mame oJ Ipoceka), JI0K je y
Kypmymnuju u Bpamy perucrtpoBano 6 KHUIIHHX
JlaHa BUIIIE OJ1 TIPOCEKA.

bpoj nmana ca rpmibaBHHOM OHO je W3HAI
npoceka y Behem neny CpOuje. Hajmame oBHX
naHa je peructpoBaHo y Cpemckoj Murtposunu (14
JlaHa, MTOo je 5 JaHa Mamke 0J1 IPoceKa), a HajBUIIe
Ha 3narubopy (33 mana, mTo je 3a 10 BuIIe Of
poceKa).

The total seasonal precipitation sum ranged
from 1415 mm in Negotin to 321.8 mm on
Kopaonik.

The maximum daily precipitation sum of
84.2 mm was measured in Kraljevo on June 3rd.

W3Bop: PerryOnuuky XUAPOMETEOPOIIOIIKY 3aBOJ
Cpbuje, 2019

Source: Republic Hydrometeorological Service of
Serbia, 2019

Cauka 8.8. YkynHa KoJuurMHa najaBUHA
TokoM Jieta 2019. roanne

Picture 8.8. Total precipitation sums during
the summer of 2019

According to the percentile method, the sum
of precipitation during the summer was in the
normal category in most of Serbia, while it was
rainy in northern, central and southeastern parts and
dry in western Serbia.

In most of Serbia, the number of days with
precipitation was below the summer average,
although it was above the average in some northern,
central and southeastern regions.

The smallest number of days with
precipitation was recorded in Negotin (19 days, or
5 days below the average), and the highest on
Kopaonik (36 days, or 2 days below the average).
The largest negative deviation of the number of
rainy days was recorded in Sremska Mitrovica and
Zlatibor (8 days below the average), while in
KurSumlija and Vranje there were 6 rainy days
above the average.

The number of days with thunderstorms was
above the average in most of Serbia. The smallest
number of thunderstorm days was registered in
Sremska Mitrovica (14 days, which was 5 days
below the average), and the highest on Zlatibor (33
days, which was 10 days above the average).
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Cpenma JeTmha OOJAYHOCT Yy HIDKUM
npenenuMa Owina je 'y wuHTepBany ox 3/10 y
Herotuny mo 5/10 y Iloxerun. Y Opacko-
TUTAHUHCKUM TIpe/ieinMa H3HocHa je oko 4/10.

Bbpoj Benpux naHa je y HIDKAM TpeaennMa
6mno y uaTepBany on 12 y Iloxern no 41 mama y
Humry, a na mnanunama o 21 na Konaonuky g0 32
Ha Llpruom Bpxy. Y omHocy Ha mpocek, Opoj
BEJpHX JlaHa je BapHpao y OJHOCY Ha MPOCEK 3a
nero, oA 6 naHa mame y 3pemanuny, A0 10 mana
Bumre y Humy u Cpemckoj MuTtpoBunu.

A
Llpun Bpx

a IMoxcera
3narn6o|
S

Bl :xcTPEMHO KumHo )

A
BEOMA KHILHO {_Teh TpAurrisa
| ko
HOPMAJIHO
CYLIHO Mpmper \.
[ BEOMA CyiHO (
B EKCTPEMHO CYILIHO

Bpoj T™MypHux naHa TokoM JeTra OHO je
ucnox npoceka y nenoj Cpouju. Perucrposano je
on 2 nana y Benukom ['pagumty (1uro je 11 nana
Mame oJ1 mpoceka), 10 11 mana y Iloxeru (o je
Mab€e 0J] IpoceKa 3a 8 nana). Y BUILIUM IpeaeInMa
6uno je ox 10 TmMypuux nana y Cjenunu jgo 12
TMypHUX JaHa Ha KomaoHuky.

Tpajame cujama cyHIa Owio je u3HAX
npoceyHux BpegHocTn y Behem genmy CpoOwje,
u3y3eB y 3ajeuapy. BpemHocTn ocyH4aBama cy
Oune y untepBany ox 746,3 wacosa y CjeHunu 10
992,4 yacoBa y Herotuny.

Y onpHOocy Ha HOpMainy 3a pedepeHTHH
nepuoz 1981-2010. roguHa, Tpajame CHjamba CyHIIa
y Toky nera 2019. ronune usnocuio je ox 95% y
3ajeuapy 1o 126% y Kpymiesiry.
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The mean summer cloudiness in the lower
regions ranged from 3/10 in Negotin to 5/10 in
PozZega. In the higher areas, it was about 4/10.

The number of clear days in the lower
regions ranged from 12 in Pozega to 41 in Ni§, and
in the mountains from 21 on Kopaonik to 32 on
Crni Vrh. The number of clear days deviated from
the summer average from 6 days below the average
in Zrenjanin to 10 days above the average in Ni§
and Sremska Mitrovica.

W3Bop: PenyGunuky XuIpoMETEOpOIIOIKY 3aBOJL
Cpouje, 2019

Source: Republic Hydrometeorological Service of
Serbia, 2019

Herofun
2 Ciauka 8.9. Ce3oHcKa KOJIMYMHA [TaJJaBUHA
(y mm) onpeleHa MeTOIOM TIEpLICHTHIIA

3a teto 2019. rogune

Picture 8.9. Seasonal precipitation sums (in
mm) determined for the summer of
2018/2019 using the percentile method

The number of cloudy days during the
summer was below the average throughout Serbia.
It ranged from 2 days in Veliko Gradiste (which
was 11 days below the average) to 11 days in
PozZega (which was 8 days below the average). In
the higher regions, there were from 10 cloudy days
in Sjenica to 12 cloudy days on Kopaonik.

The sunshine duration was above the
average in most of Serbia, except in Zajecar.
Sunshine values ranged from 746.3 hours in
Sjenica to 992.4 hours in Negotin.

Compared to the normal for the 1981 — 2010
reference period, sunshine duration in the summer
of 2019 ranged from 95% in Zajecar to 126% in
KruSevac.



Ananuza KIumMamcKux KapaKkmepucmuKka
3a jecen 2019. zooune

Jecen 2019. rommne cMmatpa ce
HajTorjoM y CpOuju ca cpeamoM CE30HCKOM
temrneparypom Basayxa 13,6°C u jemanaecTom
HajcymHUjoM ofn 1951. romune no manac. Y
Bbeorpany je oBo Gmira HajTorumja jecen ox 1887.
roJuHe (ca CPeHOM CE30HCKOM TEMIIEPATYPOM O[]
16,2°C), a na 20 ['7maBHUX METEOPOIOMIKUX
crannna ('MC) on xaga ce BpIie METEOpPOJIOIIKa
Mepema. 3alelleXeHe Cy pEeKOpAHE jeceme
BPEIHOCTH Cpelmhe MaKCHUMalHe TeMIepaType
BazJyxa Ha 22, a cpeilbe MUHIMAJIHE TEMIIepaType
Ba3zlyxa Ha 8 INIaBHUX METCOPOJIOIIKUX CTaHMIA.
PeructpoBan je pexkopman O6poj JIeTHUX naHa (Ha
15 'MC) u pexopaHO Maiu Opoj Mpa3HHX JaHa (Ha
17 'MC) on moyeTka METEOPOJIONIKHX MEpemha.

Cpenma Temmeparypa Baszgyxa TOKOM

jeceHn kpeatana ce y uHTepBany onx 11,9°C y
Ioxeru no 16,2°C y beorpany, a y IIaHHHCKUM
npeaenuma o 7,5°C Ha Komaonuky no 11,7°C na
3natubopy.
Oxcryname cpelme TeMmreparype BasayXa of
HopMmane (pedepertn mnepuonm 1981-2010), y
ToKy jecern 2019. rogmne, 6una cy ox 2,1°C y
[Moxeru o 3,5°C y beorpany, a Ha mIaHWHaMa O
2,7°C y Cjenunu no 3,6°C Ha KonaoHuky.
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Autumn Climate
Summary 2019

The autumn of 2019 is considered the
hottest in Serbia with an average seasonal air
temperature of 13.6°C and the eleventh driest since
1951. In Belgrade, this has been the warmest
autumn since 1887 (with a mean seasonal
temperature of 16.2° C) at 20 Main Meteorological
Stations (MMS) when meteorological
measurements started. Record-breaking values of
the mean maximum air temperature were measured
at 22 and the mean minimum air temperature at 8
major meteorological stations. This autumn saw a
record-breaking number of summer days (at 15
MMS) and the fewest number of frost days on
record (at 17 MMS).

The mean air temperature during the
autumn ranged from 11.9°C in Pozega to 16.2°C in
Belgrade, and in mountainous areas from 7.5°C on
Kopaonik to 11.7°C on Zlatibor.

The deviation of the mean air temperature
from the normal (for the 1981-2010 reference
period) during the autumn of 2019 was from 2.1°C
in PoZega to 3.5°C in Belgrade, and in mountains
from 2.7°C in Sjenica to 3.6°C on Kopaonik.

W3Bop: PenyOiuuky XuIpoOMETEOPOIIOIKY 3aBOJT
Cpbuje, 2019

Source: Republic Hydrometeorological Service of
Serbia, 2019

Cauxa 8.10. Cpenma TemmnepaTypa Bazayxa
TokoM jecenu 2019. roaute

Picture 8.10. Mean air temperatures in the
autumn of 2019

Jlnsrponrpan
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HajBuma 1nHeBHa TeMmeparypa Ba3ayxa y
TOKY jeceHH n3MepeHa je y Jleckoniry 2. cenrremOpa
n wm3Hocwna je 34,8°C. Hajumka Ttemmeparypa
Bazayxa y TOKY jeceHH u3Mepena je Ha Konaonuky
30. HoBeMOpa u n3Hocuina je -7,3°C.

TpoICKM TaHW PErHCTPOBaHM Cy Camo y
HIDKUM KpajeBuMa, a Opoj TPOICKKX JaHa OHo je y
MHTEpBAy OX 2 JaHa y CEBEPHHUM JICIIOBHMa
Cpbuje mo 10 y Herortuny, JleckoBy m Humry.
Hajeehe oncrymame Opoja TpONCKHX JaHa OJ
npoceka 3abenexeHo je y Herotuny u usHocuiio je
7 naHa.

Bpoj nermux mana kperao ce on 20 Ha
[Manuhy no 41 y Bpamy, a y BUIIUM Ipeenuma J1o
9 (y Cjenumm). Y Behem nexy CpOuje peructpoBan
Opoj NEeTHHUX JaHa je 3HAaTHO H3HAJ MPOCEYHOT
Opoja 3a jecewmy ce30oHy (o 7 naHa BUIE Yy
Combopy u Ha Ilanmhy, mo wak 24 nana Buie y
KpameBy u Jumwurporrpany). Pexopman 6poj
JNeTHUX JaHa 3alenexeH je Ha 15 rmaBHUX
METEOPOJIOIIKUX CTaHHWIA Off Kaja ce Ha HHMa
BpIIIe Mepema. 3abenexeHe Cy JBe TPOICKe Hohm
(1 y beorpany u 1 y 3pemanuny).

Bpoj Mpasnux naHa OMO je 3HATHO HCIIOX
Mpoceka Ha CKopo 1enoj Teputopuju Cpoduje (ox 6
y beorpany no 14 nana mame y Kypurymmnuju, a Ha
wiannHamMa ox 4 y Cjenunu 1o 21 naH mMame Ha
Konaonuky). 3abesnexeHo je 10 6 Mpa3HUX JlaHa y
HIDKHM TIpeAeirnMa, a Ha IUIaHMHamMa o 2 Ha
3natubopy no 26 y Cjenunu. Pexopano manu Opoj
Mpa3HHUX JIaHa OJI IOYETKa MepeHha PETUCTPOBAH je
Ha 17 raBHUX METEOPOJIOMIKUX CTAHULIA.

Ha nenoj repuropuju Cpbuje TOKOM jeceHn
HUje 3a0eJIe)eH HU jeIaH JiaH ca jakuM Mpazom. Ha
Hpuom Bpxy peructposana cy 3 nefieHa gaHa.

VY Beorpany je Tokom Beher nena jecemer
nepuojia Cpelba, MakCMMallHa ¥ MUHHMAaJHA
TeMIlepaTypa Ba3ayxa Ouia u3Haa BUIIETOTUIIHET
npoceka. Mcmon mpoceka je Omna y KpaTKuM
MepuoMMa KpajeM JApyre Jekaze centemopa,
MMOYETKOM OKTOOpa, Kao M KpajeM OKToOpa u
MOYETKOM HOBEMOpa.

Ouena cpenme Temieparype Basjayxa M
KOJIWMYHWHE IIaJaBMHAa Ka0 W MHHUMAaJIHE U
MaKCHMaliHe Temmeparype Bazayxa y CpOuju 3a
Ce30HYy jeceH (cemreMOap, okToOap W HOBeMOap)
npeMa pacrhojield Tepuuia Yy OJHOCY Ha
pedepentnu nepuoa 1981-2010. mokasyje na je
jecen 2019. ronune 0nJia Tomia u cyBa. Moxe ce
YOUuTH Jla je Owja HajTomIHja M 1IecTa
HajcymiHuja jecen y mepuony ox 1981. rogune 10
npanac. Takole, HajTOIIIMja jeceH MpeMa CPeamoj
CE30HCKO] MAaKCUMAJIHO] TEMIIepaTypu BaslyXa U
JIpyra HajTOIUIMja TpeMa CPEeAhOj CE30HCKO]
MUHHMAJIHO] TeMIepaTypu Baszayxa, ox 1981.
TOJMHE.
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The highest daily air temperature during the
autumn was measured in Leskovac on September
2 and amounted to 34.8°C. The lowest air
temperature of -7.3°C was measured on Kopaonik
on November 30",

Tropical days were recorded only in the
lowland, and the number of tropical days ranged
from 2 days in the northern areas of Serbia to 10 in
Negotin, Leskovac, and Nis. The largest deviation
of the number of tropical days from the average was
recorded in Negotin and amounted to 7 days.

The number of summer days ranged from 20
in Pali¢ to 41 in Vranje, and up to 9 in the upland
areas (in Sjenica). The recorded number of summer
days was significantly above the autumn average in
most of Serbia, (from 7 days above the average in
Sombor and Pali¢ to 24 days in Kraljevo and
Dimitrovgrad). A record-breaking number of
summer days was recorded at 15 major
meteorological stations since the beginning of
measurements. Two tropical nights were recorded
(1 in Belgrade and 1 in Zrenjanin).

The number of frost days was considerably
below the average in almost the entire territory of
Serbia (from 6 in Belgrade to 14 days below the
average in KurSumlija, and in the mountains, from
4 in Sjenica to 21 days below the average in
Kopaonik). Up to 6 frost days were recorded in the
lowland, and in the mountains from 2 on Zlatibor
to 26 in Sjenica. The fewest number of frost days
on record since the measurements began was
observed at 17 main meteorological stations

There was not a single day with severe frost
in the entire territory of Serbia during the autumn.
There were 3 ice days registered at Crni Vrh.

Most of autumn, the mean, the maximum,
and the minimum air temperatures in Belgrade
were above the multiannual average. There were
brief periods at the end of the second decade of
September, early and late October, and early
November when the temperature was below the
average.

Assessment of the mean air temperature and
precipitation sums, as well as the minimum and the
maximum air temperature in Serbia for the autumn
of 2019 (September, October, and November)
based on the tertile distribution and compared to the
1981- 2010 reference period shows that autumn
2019 was warm and dry. It can be noted that
autumn 2019 ranks as the warmest and 6th driest
autumn in the period from 1981 up to date. It
was also the warmest autumn based on the mean
seasonal maximum air temperature and the 2nd
warmest based on the mean seasonal minimum air
temperature since 1981.



Y TOKy jeceHH perucTpoBaH je jemaH
TOIUIOTHHU Tajlac Ha Teputopuju nene Cpbuje, a y
NI0jeIMHAM KpajeBUMa U JI0 TpH Tasnaca. [loueTkom
cenTeMOpa 3aBpIIMO Ce TOJIOTHU TallaC U3 aBrycTa
Koju je 3axBaTro Behu neo CpOuje. Y mepuomy o
28. cenremOpa 10 2. okTOOpa TOIUIOTHH Tajiac
3abenexeHn je y KpameBy u Iloxeru. Tormnotau
Tajac y Tpajamy o 18 maHa, 3aXBaTHoO je ey
Cpbujy y nepuoxay 12-29. okrobpa. PerucrpoBanu
Cy jom TomiuoTHH Tanacu y Bpawy (10-19.
HoBeMOpa) U Herotuny (11-15. HoBemOpa).

VYKynHa KOJIMYHMHA MalaBUHA TOKOM jEeCEHH
y Behem geny CpOuje Omna je 3HATHO HCION
MPOCEYHHUX BPEIHOCTH y OJHOCY Ha HOpMaly 3a
pedepentan nepuox 1981-2010, ox 57,4 mm y
Kpymesity no 176,5 mm na Llprom Bpxy. Cyma
najaByHAa y OJIHOCY Ha HOpMaly Owmma je y
uHtepBany ox 37% y Kpymesuy mo 109% Ha
[Tanuhy.
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Jecen 2019. rommne Omna je jemaHaecrta
HajcymHuja jecen y Cpouju (y BasbeBy Tpeha, a 'y
Kpymepny u Ha 3narubopy 4eTBpTa HajcylIHHja
jecen). On 1951. roguHe m0 AaHac, HajCylIHHja
jecen y Cpbuju 6mna je jeceH 1986. roagune.
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One heat wave was registered in entire
Serbia, but there were up to 3 heat waves in some
regions. The heat wave that started in August and
affected most of Serbia ended at the beginning of
September. In the period from September 28" to
October 2™, a heat wave was recorded in Kraljevo
and Pozega. A heat wave, lasting for 18 days, hit
the whole of Serbia in the period from October 12
to October 29'™. Another heat wave was recorded in
Vranje (November 10" to 19"™) and Negotin
(November 11" to 15™).

In most of Serbia, autumn precipitation totals
were considerably below the average relative to the
normal for the 1981-2010 reference period, ranging
from 57.4 mm in KruSevac to 176.5 mm at Crni
Vrh. Compared to the normal, precipitation sums
ranged from 37% in Krusevac to 109% on Pali¢.

H3Bop: PemyOmuaky XHIPOMETEOPOIIOIKI 3aBOJT
Cpbuje, 2019

Source: Republic Hydrometeorological Service of
Serbia, 2019

Cauxa 8.11. TIpocTopra pacmogena
KOJIMYMHE TTaJJaBUHA y TOKY jecenu 2019 (y
mm) Ha OCHOBY ToaTaka ca 28 riaBHUX, 16
KIIMMATOJIOIIKUX 1 45 IIaJaBUHCKHX
METCOPOJIOIKUX CTaHUIIA

Picture 8.11. Spatial distribution of
precipitation during the autumn of 2019 (in
mm) based on data from 28 major, 16
climatological and 45 precipitation
meteorological stations

Autumn 2019 ranks as the 11™ driest for
Serbia, 3™ driest in Valjevo and 4™ driest in
Krusevac and on Zlatibor. Autumn 1986 has been
the driest on record for Serbia since 1951.
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Y omHocy Ha Hopmaiy (3a pedepeHTHH
nepuos; 1961-1990), y Behem nemy CpOuje cyma
najiaBuHA y TOKY jJECeHU OMIIa je MCIOI IPOCCUHUX
BpenHoctu (41% y Kpymesiy), jenuHo je Ha
KpajmbeM ceBepy Oma n3Haz npoceka (1o 135% na
[Nammhy).

[Tpema MeTOIU MEPLEHTHIIA CyMa T1aJjaBuHa
TokoM jeceHu je y Behem genmy CpOuje Owna y
KaTeropuju BeoMa CYIIHO M CYITHO. EKcTpemMHO
cymHo je ouno y BasbeBy 1 Ha 3matubopy 10K je y
KaTeropuju HOPMAJIHO OWJIO Ha CeBEPY, UCTOKY H
MOjeITMHAM  JICJIOBMMa IIGHTpaJHE | 3amajHe
Cpouje.
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Cyma majaBuMHa TpeMa METOAM Tepluiia
Ouia je UCrmox MpPOCEYHHMX BpenHOCTH y Behem
neny CpOuje HM3y3eB y CEBEPHUM WM HCTOYHHM
KpajeBuMa rje je Omwia y rpaHuiiaMa mpoceKa.

Maxkcumanza JHEBHA KOJHWYHHA IIalaBHHA
peructpoBana je Ha Komaonuky 7. HoBeMOpa u
n3HOocHia je 48,7 mm.
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Compared to normal (for the 1961-1990
reference period), in most parts of Serbia, autumn
precipitation totals were below the average (41% in
Krusevac), only in the far north, it was above
average (up to 135% in Pali¢).

According to the percentile method, the sum
of precipitation in most of Serbia in the autumn was
in the categories of very dry and arid. Extreme
droughts occurred in Valjevo and Zlatibor, while it
was in the category of normal in the north, east, and
some parts of central and western Serbia.

M3Bop: Peny0nnuku XuapoMeTeopoIOLIKH 3aBO
CpGuije, 2019

Source: Republic Hydrometeorological Service of
Serbia, 2019
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Cuamnka 8.12. Ce30HCKA KOJIMYHHA MTaJaBUHA
(y mm) onpeleHa METOIOM TMEpLICHTHIA

3a jeceH 2019. romune

Picture 8.12. Seasonal precipitation sums
(in mm) determined for the autumn of 2019
using the percentile method

Precipitation sums based on the tertile
method were below the average in most of Serbia
apart from northern and eastern areas where they
were within the average

The maximum daily precipitation sum of
48.7 mm was registered on Kopaonik on November
7,



bpoj mana ca mamaBmaama ox 0,1 mm a u
BHIIIE, PETUCTPOBAHMX TOKOM j€CEHH OHO je y
untepBany o 21 y Kypmrymnuju n Humy o 36 na
Lpuom Bpxy. 3abenexenn Opoj nmaHa ca
nmagaBuHaMa oA | mm u Bume y BeheMm nemy
Cpbuje 6mo je mamu o]l mpoceka 3a no 14 maHa
Mame (KOJIMKO uX je Omno Ha KomaoHuky), 10K je y
CEBEPHHUM U WCTOYHHUM KpajeBHMa Taj Opoj 6uo 1o
5 naHa BUIIE OJ1 MpoceKa.
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CHe)xHM TIOKpHBa4 3a0elie)keH je caMo Ha
Lpuom Bpxy (3 nana) u na Konaonuky (2 nana).

V¥ nenoj Cpbuju cpeama jecema 001a4HOCT
Ouna je Ucmoj MPOCEYHUX BPEAHOCTH (y HIDKAM
npenenuMa y uarepsainy ox 4/10 y Kpymiesiy no
6/10 y TIloxern, a y OpACKO-IUIAHWHCKUM
npenenuma oko 5/10).

Bpoj Beapux maHa ce y HWKHM TpeaeInMa
KpeTao y uHtepBainy on 7 y lloxeru no 34 nana 'y
Kpymesny, a Ha ninannHama ox 25 y CjeHunu, Ha
Konaonuky u 3natubopy, 10 29 na Lipaom Bpxy.
OcmoTtpenu Opoj Beapux nana je y 1enoj Cpouju
ouo Behu ox mpoceka 3a jeceH (o 1 gana BUIIE HA
[Manuhy no 15 nana Bumie y Cjenurn).

The registered number of autumn days with
precipitation of 0.1 mm and above ranged from 21
in KurSumlija and Nis to 36 days at Crni Vrh. The
number of days with precipitation of 1 mm and
above was below the average (up to 14 days on
Kopaonik) in most of Serbia, whereas in northern
and eastern areas this number was up to 5 days (in
Zrenjanin) above the average.

V3Bop: PermyOianaku XuapoMeTeopoIOKy 3aBO
Cp6uje, 2019

Source: Republic Hydrometeorological Service of
Serbia, 2019

Canka 8.13. OcyHuaBame y 4acoBuMa 3a
jecen 2019. roqune

Picture 8.13. Sunshine duration in hours in
autumn 2019

Jlumurposrpaji

Snow cover was recorded only at Crni Vrh
and Kopaonik, 3 and 2 days respectively.

The mean autumn cloud cover was below the
average in entire Serbia. In the lowland, it ranged
from 4/10 in KruSevac to 6/10 in Pozega, in the
upland regions it was around 5/10.

The number of bright autumn days in the
lowland ranged from 7 days in Pozega to 34 days
in Krusevac, while in the mountains, it was from 25
days in Sjenica, Kopaonik and Zlatibor to 29 days
at Crni Vrh. The observed number of bright days in
the entire country was above the autumn average,
from 1 day in Pali¢ to 15 days in Sjenica.
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Bbpoj TMypHHX TaHa KpeTao ce y HHTEepBaILy
on 15 nana y KpasseBy, mo 32 nana y 3ajegapy. Ha
TUIaHUHAMA je pEerucTpoBaHo of 24 Ha 3matubopy
1o 31 Tmypuu naH Ha Llprom Bpxy. OcmoTrpenun
Opoj TMypHHUX J1aHa TOKOM jeCeHH OHO je MarmH Of
mpoceka y Behem nmemy CpOuje (mo 12 mame y
KpameBy), ocuM y CEBEpHUM U HCTOYHUM
KpajeBrMa I7ie uX je 3a0eJIeKeHO BUIIE O] TPOCceKa
(mo 3 mana Ha [Tamuhy).

IlIto ce Tuue Tpajama cujama CyHIA, Yy
ckopo 1enoj CpOuju oHO je OWII0 W3HAA TpOCceKa.
Bpennoctn ocyHuaBama Kperame cy ce Y
unTepBany ox 387,9 wacora y 3ajeuapy no 569,1
yacoBa y beorpamy. Y omHocy Ha HOpMamy 3a
pedepentau nepuox 1981-2010. tpajame cujama
cyH1a je Ouno y unrepBaiy ox 100% y 3ajeuapy o
142% vy Iloxern. Y omHOCY Ha HOpMaly 3a
pedepentau nepuox 1981-2010. roguna, Tpajame
cHjama CyHIa y Toky Jieta 2019. ronnHe H3HOCHIIO
je o 95% y 3ajeuapy no 126% y Kpymieriry.
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The number of cloudy days ranged from 15
days in Kraljevo to 32 days in Zajedar. In the
mountains, it ranged from 24 days on Zlatibor to 31
days at Crni Vrh. The number of cloudy autumn
days was below the average in most of Serbia, up
to 12 days in Kraljevo, except in northern and
eastern areas where the number of cloudy days was
above the average, up to 3 days in Pali¢.

Sunshine duration was above the average in
almost the entire country. Sunshine duration values
ranged from 387.9 hours in Zajecar to 569.1 hours
in Belgrade. Relative to the normal for the 1981-
2010 reference period, sunshine duration ranged
from 100% in Zajecar to 142% in Pozega. Relative
to the normal for the 1981-2010 reference period,
summer sunshine duration ranged from 95% in
Zajecar to 126% in Krusevac.
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9. ”HTEH3WBHY MOHUTOPHUHT Y
2019. TOAUHU

9. INTENSIVE MONITORING
IN 2019

Monuropunr ButanHoctd imyma Hupoa I,
NpPEeACTaB/ba INPHUMEHEH 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 HEymopeauBO BHUILE Iapamerapa of
MouuTopunra Ha HuBoy I. 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 CaKyIlsbajy
MOZAIH O CTakby IIyMa y KOjUMa BIIaaajy pasinuiTi
cnenuUIHU SKOJIOIIKU YCIIOBH.

OBe 1ryMcke OHOIIEHO3€e Hajpas3IHIiTHjuX Cy
TAKCOHOMCKHX  NPHUIAIHOCTH, Ca  IIUPOKUM
CIIEKTPOM Pa3JifKa y TUBEP3UTETY BPCTA, CTCIICHY
YOBEKOBOI' yTHIAja y CMHUCIY HHTECH3UBHPAmba
bUXOBE MPOU3BOIHE (PYHKIIHjE, 10 IITyMa Y KOjuMa
ce MPUMEHY]y U3PUUNUTO YIPaBHaYKH MEXaHU3MH
OouyBama CTaHHIITA, Ca CTPOTHM DPEKUMHMA
3aIlITUTE U KOH3EpBaIlyje.

[IyMCKH €KOCHCTEMH Kao U3Y3eTHO CIIOKCH
EHTUTET, OIUIMKY]y Ppa3iu4uTH napameTpH
MOJUTO)KHU ~ KOHCTAaHTHHM  BapHjamnyjama yclen
HETPECTAHOT ¥ HEO/IBOjHBOT JIEI0OBAha A0MOTHYKUX
1 OMOTUYKUX YMHUJIALIA.

W3a30BU U IMJBEBH OBAKBOT UCTPAXKUBAUKOT
NPUCTYIIA Cy a C€ HAKOH BUILETOUIIBUX aHAIN3a
MOTY YOUHMTH 3aKOHHTOCTH W W3BYhH 3aKJbydlld O
(denomMeHy cymiema ryma y EBpory, kao u jacHuje
neduHECame cUcTeMa ,,y3pOK-TIOCIeaAnIa™ 3a CBe
npahene nmpoMeHe.

Kpurepujymu mporeHe Koje HHTEH3UBHU
MOHHUTOPHHI TOZIpa3yMeBa, ycarjameHu Cy 1 TaKko
onpeheHu na ce M00WjeHN MOJANN O CTalky IIyMa,
HAaKOH YHOCA U CTATUCTUYKE 00pajie aHaTUTHYKH U
JIOTWYKH JIAKO Mopeae, Aajyhu OCHOBY 3a pa3iuuuTe
KOMITapaTUBHE CTyAWje. YodaBambeM CIMYHOCTU U
pa3nuka, oxbaiyjy ce WIM  [pHUXBaTajy
NPETIIOCTABKE O  MPUMapHHM  Y3POUYHHUIMMA
HapylIeHe TMPHUPOAHE PABHOTEXKE Y LIYMCKAM
3ajeHUIaMa, IpeABubha Jajbl TOK HACTAIUX
NpOMEHa W CTpaTelIKH, ca TJIAWINTa BHIIE
NPUMEHEHUX IIyMapcKuX Hayka, npengynpelhyje
JlaJbe JIerpaupame NIyMa Kao MPUPOTHHUX LEeJTHA
O]l HETIPOIICHHUBE BPEIHOCTH.

OcHuBamem orneaanx mnapuena y HII
®pymka ropa, HIT Komaonuk, Oyanuma, LpHOoM
Bpxy 1 Mokpoj [opu Cpbuja ce npukbyduna
EBporickoj mpexu oj ipexo 800 BUT Huso-a I1.

VYuecranoct mnpahema MOjeAMHUX Mapame-
Tapa npuKaszanu cy y Tabdemn 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 characterized by a
more elaborate multidisciplinary approach. Level I
measurements include an extremely greater number
of parameters than the Level | monitoring. Level 1l
sample plots have been installed throughout Europe
according to the harmonized 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 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 characterized 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 harmonized 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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Ta6ena 9.1. [TapameTpu, ydectanoct npahema 1 HHTEH3UTET MOHUTOpUHTA 32 HuBo 11
Table 9.1. Parameters, frequency of observation, and monitoring intensity for Level Il

Yuecranoct npahema / Frequency of observation
1 Crame kpyHa crabana/ Tree crown condition Hajmame rogumme/ At least annually
2 Donujapue ananuze/ Foliar analyses Caake romune/ Every year
3 Xemmzam 3emsbuira/ Soil chemistry Caakux necer roauna/ Every ten years
4 XemmzaM 3emspuInHoOr pactBopa/ Soil solution chemistry Kontunyanuo/ Continuously
5 Ipupact/ Increment Kontunyanno/ Continuously
6 IIpm3emna Bererarwja/ Ground vegetation logumse/ Annually
7 Atmochepcka aenosuimja/ Atmospheric deposition Konrtunyanso/ Continuously
8 Irere o o30Ha/ Ozone injury Toguube/ Annually
9 [Ipaheme denonoruje/ Phenology Fogummse/ Annually
10 Mereoponomka ocmatpama/ Meteorological assessment TFogummse/ Annually

Hamencke  orjemgHe  moBpumiMHE — 3a
WHTCH3UBHU MOHUTOPHHT yTHIaja MpeKorpa-
HUYHOT  Ba3QymIHOT 3arahema Ha  IITyMCKe
exocucreMe y CpOuju — OMOMHINKALIN]CKE TauKe
Hugoa II ocnoBane cy y nepuoay ox 2009 go 2013.
roguHe, ca 10 pagHUX maHena — W3 Pa3sTUIUTHX
CTPyYHHX OOJIaCTH IIyMapcTBa, TIPYHHCAHUX
mpemMa MpeaMeTy ucTpakuBama. CBe aKTHUBHOCTH
Ha BUT Huso II cmnposeme ce y ckiagy ca
YIIyTCTBOM O MeTOJaMa M KpHUTEpHjyMHMa 3a
ycarjaleHo Y30pKoBambe, OLeHY, MOHUTOPUHT U
aHaM3y yTHIaja 3araliema Ba3ayxa Ha IIyMme
npema ICP Forests Manyany.

9.1. OIJIE/THO I10/bE KOITIAOHHUK

OrnenHa TOBpIIMHA 32 HWHTCH3MBHHU
MOHHUTOPHHT - OMOMHJMKanyjcka Tauka Huso-a 11
Ha Komaonuky ochHoBana je y 2010. roauHu.
OrnenHo mosjbe Hamasu ce y 74. onebemy
ra3auHcke jenuHuUle ,,CaMOKOBCKa peka“ 'y
HAIlMOHATHOM Tapky KomaoHMK y  4HCTO]
cactojuan cmpue, Picea abies (L.) H. Karst.
[Nospmmaa BUT tauke HuBo-a Il Ha Konaonuky je
0,5 ha (100x50 m).

ITo oxpehuBamy oKalMje MPUCTYIHIIO CE
Te0JIeTCKOM CHHUMamy JoKanuje Oynayhe ornemne
napuene. CBa crabma y OKBUpY Hapiene cy
o0ele)keHa CTATHUM O3HaKama Ha KOpH JIpBeTa OJ1
Oopoja 1 mo 195. WUspahern je gururtanHu
CUTYallMOHU IIIaH Mapleie Ha KOMe Cy IpuKazaHa
cHuMibeHa cTaOma. [losoxkaj cBakor crabia
nepuHUCaH je KOOpAMHATaMa KHJIOMETapcKe
Mpexe. Ha aururanHoM cuTyallMOHOM IUIaHy je
NMpUKa3aHa W BUCHHCKA IpelcTaBa TepeHa. [lo
Te0JIETCKOM CHHMAamy TMapIeie MPUCTYIHIO ce
MOJU3amby Orpaje Kako O ce MHCTaIUpaHa orpeMa
3alITUTHIIA OJ] IMBJbAYW U HEyIocleHnx mna. Ha
BUT II nocraBbena je kyhuma 3a ompemy u
WHCTPYMEHTE, COJIADHM TaHeJ W HMHCTajaluja 3a
Harajame cTpyjoM Buieo kamepe (Crmke 9.1-9.3).
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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
according to the study field. All the Level Il
activities are carried out in compliance with the ICP
Manual on methods and criteria for harmonized
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 1l monitoring plot on Kopaonik is 0.5 ha
(100x50 m).

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.
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. After the plot had been
surveyed, a fence was built to protect the installed
equipment from wild animals and people who were
not engaged in the project. A tool shed for
instruments and equipment, a solar panel and solar
power supply for video cameras were installed on
the Level 1l sample plot (Figures 9.1-9.3).
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Canka 9.1. BUT Hugo I — Kyhuna 3a onpemy 1 3ameHa nH(GOpMaIMOHUX TaOJIH
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Figure 9.1. Level 11 SP — The tool shed and the replacement of information boards

Cuamnka 9.2. TpaHcnopT onpeMe U notTpedHor
Marepujana
Figure 9.2. Transport of the necessary equipment
and material

Orpaga je wuspahlena ox OarpemMoBUX
CTyOOBa, TJIETEHE IMOIMHKOBAHE XHIIE W pPaBHE
NOIMHKOBAaHE JKUIe YyKynHa BucuHe 2,0 m.
[MocraBsbene cy Be Kanuje jeJiHa KOJICKa IUPHHE
3,0 m v jenHa nenrayka mupuae 1,5 m.

VY OKBHUpY OIJIe/IHE TIOBPIINHE U3/IBOjEHE CYy
U TpH MoTHapuesne, JuMeH3uje 25x25 m u 1o:
noTnapiesna 3a mporeHy cTama KpyHa U
NpUpacTa;
noTnapiesna 3a 3eMJbHINTA;

MoTHapIeNa 3a MPU3eMHY BETETaIlnjy.

3a npaheme crama KpOIIBH y OKBUPY
OrJIefIHE Tapleie W3/BOjeHa je HaMEHCKa
nornapuena 2 auMmeHsuje 25xX25 m. YV okBupy
notmnapieie 2 u3asojena cy 30 crabana Ha KojuMa
Ce OlICHkhYj€ CTamhe KPOIIHH.

Cauka 9.3. Korrponnu ypeljaj HarloHa cTpyje 3a Kamepy
Figure 9.3. Camera power supply control device

The fence was made of locust poles,
galvanized wire mesh, and galvanized 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, 25x25 m in
size, were established within the sample plot:

a subplot for the assessments of crown
condition and tree increment,

a subplot for soil surveys,

a subplot 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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Y okBHpy mTOTHapienre 3a MPHU3EMHY
BETeTaIl]y U3IBOjCHE CY YETHPH OTJICTHE TapIiesie
y BuUIy KBaapara gumensuje 10x10 m 3a
¢GiopucTHYKa W BEreTalyjcka HMCTPaKUBAIba.
W3mely motnapuena u orpaje orjieHe HOBPIINHE
Hanasu ce ,,.Buffer 3omna.

Ha ornenHoM mosby MOCTaBJbeHa je ompema
3a m3Boljeme mporeca MOHUTOPHHTA | TO:

— 15 «komektopa 3a BIAXHY JCMO3UIH]Y
(,,Throughfall) xoja mpoma3zu kpo3 KpyHE
crabana;

— 15 xonekropa (cakyrnsba4yu) JUCHOT OIaJa;

— 5 KOJEKTOpa 3a CHET;

— 5 konekropa (,,Stemflow™) 3a y3opkoBame
JIETIO3UIIMj € KOja Ce CIIMBA HU3 CTa0JIO;

— 1 ayromarcka METEOpOIIONIKa CTAHUIIA;

— 3 rpaBHTanMOHA JIM3UMETpa 32 CaKyIUbaHE H
aHaMM3y XEMHjCKOT CacTaBa 3eMJBHIIHOT
pactBopa;

— kyhwia 3a cMeliTaj MHCTpyMEHaTa,

— COJIApHM MAHEeN 3a MPOM3BO/IY EICKTPUYHE
eHepruje;

— KaMepa 3a ()eHOJIOIIKA OCMaTPamba;

— 18 mexaHmukmx AeHIpoMeTapa 3a mpaheme
npupacra (rnocrassbero 2018 roaume);

— 1 ,,Thayson“ GapujepHa pepoMOHCKa KIIOIMKa
(mocTaBsbeno 2018 ronusne).

Ha orneanoj nopmunau y HIT ,,Komaonnk™

y mpBoj rommam, 2010. rommHM, omMax IO

orpahuBamy mapuene M IOCTaBJbakby OINpeMe

MPUCTYIIIIIO ce W3BOhemy OlepaTHBHOT IUIaHA

METOOJIOTHjOM TPONKMCAaHUX 3ajaTraka (ClInKa

9.4). V 2019. ronunu, ypaljeHa cy Mepema Koja ce

00aBJbajy KOHTHHYMPAHO U Ha TOIUIIHEM HUBOY

(cnuka 9.5-9.6):

— ypaheHe cy aHanm3e crama Kpourmu 3a 30
crabana koja cy omaOpaHa 3a Ty CBpXy U
ypaheno je mpaheme OpojHOCTH TOTKOPHAKa
nytem ,,Thayson“ OapujepHe QepoMOHCKe

KJIOIIKE;
— Y3€TH Cy Y30pLH OTpeOHH 3a QIOopUCTHYKA U
BereTalyjcka  UCTpakuBama,  npojehHw,

JIESTHhM W JeCCHHM acCleKT MPU3EMHE W
BereTaluje Cpeher CrpaTa y CaCTOjUHH;

— Vy30pDKOBame€  BIXHE  JICTIO3UIHjEe U3
,»Throughfall”, “Stemflow” u komektopa 3a
CHEr, W  3CMJBHMIIHOT  pacTBOpa W3
IPaBUTAIMOHUX JIM3UMeTapa, palieHo je Ha
MECEYHOM HHBOY;

— y3eTH Cy Y30pIIY JINCHOT Olaja Ha MECEYHOM
HUBOY,

— Ha MECEYOM HHUBOY IOCMaTpaHe Cy MPOMEHE
npupacTa, myTeM MEXaHUYKUX JIEHAPOMETapa,
Ha 18 ogabpanux cradana;

194

There are four 10x10 m square sampling
units within the subplot for ground vegetation
assessments established for floristic and vegetation
surveys. 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,

— 15 litterfall collectors,

— 5 (Bulk’) snow collectors,

— 5 ("Stemflow") collectors for sampling the
deposition that pours down the tree,

— 1 automatic weather station,

— 3 gravity lysimeters for the collection and
analysis of the chemical composition of the
soil solution,

— 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).

Immediately upon fencing the sample plot in
"Kopaonik™ National Park in 2010, the
implementation of the operative plan was initiated
following the prescribed methodology (Figure 9.4).
The  following  continuous and  annual
measurements were carried out in 2019 (Figures
9.5-9.6):

— 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
surveys, i.e. spring, summer, and autumn
aspects of the 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 tree increment were monitored
every month using mechanical dendrometers
installed on 18 selected trees;



LEGENDA:

Ta,
Granica povrEine stanice Nivoa Il (ograda) e W Kolektori za viaznu depoziciju (15) Kolektori za viaznu depoziciu koja se sliva niz stabla
Granica potpolja e stabla za foljame analize
PP1,2,3 Potpolja ¢ stabla za prasenje stanja kruna i prirasta * Stabla za odredivanje starosti
- Granica bufere zone @ Uzorkovanje zemljista @ Kolektori za Sumski opad
Granica povri je pri i [s] zemijisni profii i izimetri € Kolektori za sneg

Cauka 9.4. Curyanmonu mwian! orsiejiHe nospumHe — u3geseHo crame BUT Hugo 11 Konaonuk
Figure 9.4. The sample plot field plan, "Kopaonik™ Level Il sample plot

1CI/ITyaHI/IOHI/I IJTaH U3BEJICHOT CTama je u3paheH y IHCTHTYTY 3a IIyMapcTo y JUTHTATHOM OOJIMKY Y CKJIajy ca CTAleH Ha TEPEHY M CKUIIOM OCHOBHE ITOCTAaBKE OTJICAHUX MONapIiena.
A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the field
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— KOHTHMHyaJlHO Cy BpiIeHa  (eHoIomKa
ocMarpamba Ha MECEYHOM HHBOY Yy IEPHOAY
BETeTaIuje;

— y3eTu cy ysopuu ca ozapeheHux crabana 3a
nporeny omtehema o 030Ha;

— 32 JCTCpPMHUHHCAIEC METEOPOJIOIIKUX YCIOBa
obpaleHn cy TmomamM ca  ayTOMaTcKe
METEOPOJIONIKE CTAaHMIIE KOja je IMOCTaBJheHA
Ha OTJICAHOM MOJbY M METEOPOJIONIKE CTAHUIIE
Ha Konaonuky PemyGnuukor xuapomereopo-
momkor 3aBoga Cpowuje;

— ypahena je pekoHcTpyKiHja ,,Throughfall®
KOJICKTOpa, KOJEKTOpa 3a IIMCHH Omax M

3aMEHCHE cy T10jeIMHU H»Stemflow*
KOJICKTOPH KOJH Cy CTpajalid yciea 3UMCKHUX
YCIIOBa;

— TIpU CBAaKOM TEPEHCKOM HU3JIACKy NPAXKIHEHH CY
KOJIGKTOPH 32  BI&XHY  JICTIO3HIH]Y,
rpaBUTAallMOHU JIUBUMCTPHU, KOJICKTOpU 3a
JIUCHY OTMAaJ 1 ypal)eHa je KOHTPOJIa OTJIeTHOT
1oJba.

3anucHUK ca AaTyMOM 3a KOHTHHYHpaHa

Mepema U Y30pKOBambe, BOAWIA je CBaKa OJ] eKHIIa

JleTaJjbHO TIPH CBaKOM OOMIIACKY TapIiene y Gpopmu

pamHOT TEpPEHCKOT JHEBHUKA, KOjU CIYKH 32

J1a00PaTOPHUjCKH U KAOMHETCKE pajl.

Cauxka 9.5-9.6. buounmukanumjcka Tauka Husoa 11 — Koraonuk — paj Ha Tepeny

phenological observations were carried out
every month continuously;

samples were taken from the trees selected for
the assessments of foliar ozone injury;
weather conditions were determined based on
data obtained from the automatic weather
station located on the sample plot and the
Republic Hydrometeorological Service of
Serbia weather station on Kopaonik;
“Throughfall” and "Litterfall” collectors were
reconstructed and some “Stemflow" collectors
replaced because they were worn down due to
winter conditions;

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.

Figure 9.5-9.6. Level 1l sample plot — Kopaonik — field work
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9.2. OI'/IE/IHO I10/bE IIPHHU BPX

Tokom 2013. roguHe OCHOBaHE Cy jOII JBE
ornenne napuene Huso-a I, jenna na Lipaom Bpxy
u apyra Ha Mokpoj ['opu. bruonmukanmjcka Tadka
Hwuso-a II Ha LlpHom Bpxy Hanasu ce y ra3auHCKOj
jenuany ,,Llpan Bpx — Kynunoso® y 17. onesbemy
y uucToj cacrojunu Oykse (Fagus moesiaca).
Orreqaa noBpmmHa 3axBara 0,5 ha (100x50 m) Ha
HaaMOpCKoj BucuHHU o 930 10 945 m.

[To ompehuBamy noKanuje MPUCTYNHIO ce
TeoZIeTCKOM CHUMamy Oyayhe oriemne mapiiene.
Cpa crabna y OkBupy maprene cy oOenexeHa
CTaJTHMM O3HaKaMa Ha KOpH JpBeTra oja Opoja 1 1o
150. UszpaheH je nuWrutaiHA CUTYallMOHU IUIaH
naprene (cnuka 9.7) ca BHCHHCKOM IIPEICTABOM
TepeHa Ha KOME je TpUKa3zaH I0JI0XKaj] CBAKOT
crabna. [lo TeodeTckoM cHHUMamy Mapuene
NPHUCTYIIWIIO CE MOAM3amy Orpajne Kako Om ce
MHCTAJIMpaHa ONpeMa 3allTUTWIA Of JUBJbAYH H
Heynocinenux Jmna. Orpama je wu3pahena on
OarpeMoBHX cTyOOBa, IUIETEHE MMOIMHKOBAHE KHIIS
Y PaBHE MOLIMHKOBAHE UIIE YKyMHa BUcuHE 2,0 m.
[NocraBsbeHe cy ABe Kamnuje jeJJHa KOJICKa IIHPHHE
3,0 m 1 jenHa nemiayka mupuse 1,5 m.

VYHyTap oriienHe mnapiieie u3ABOjeHe Cy TPH
MOTIApLENie 32 HAMEHCKO Y30pKOBaIbe:

— TOTHmapuena 3a NpOLEHY CTamkba KpyHa U
MpUpacTa;

—  [OTIapIiena 3a 3eMJBHIITA;

—  IoTHapIiena 3a Mpu3eMHY BeraTaryjy.

3a mpaheme cTama KpOLIBU y OKBUPY
OrJieflHE TapIeie W3/BOjeHa je HaMeHCKa
noxmnapiena 2 gumensuje 25x25 m. Y okBupy
notmapiene 2 u3asojena cy 30 crabana Ha KojuMa
Ce OLICHbYj€ CTambe KPOIIbHH.

Y okBHpy TOTHapuene 3a TPU3EMHY
Bererarjy 111 1 w3mBojeHe cy ueTwpw OriieaHe
napiieie y Buay kBajapata aumensmje 10x10 m 3a
(ItoprCTHYKA U BEreTallljCKa HCTPaKUBAHA

Ha orienHom mosby je mocraBjbeHa ompema
3a u3BOheme Mpoleca MOHUTOPUHra U TO (CIIMKa
9.8-9.9):

— 15 «xomekTtopa 3a BIAKHY JICTIO3UIIH]Y
(,,Throughfall) koja mpomazu kpo3 KpyHe
crabana;

— 15 xonexropa (cakyrspauu) JUCHOT OTaja;

— 5 KOJIEKTOpA 3a CHET;

— 5 xonektopa (,,Stemflow”) 3a y30pkoBame
JIETIO3MITN]j€ KOoja ce CIMBa HU3 cTadlIo;

— 3 rpaBUTaIMOHA JIM3UMETpPA 3a CaKyIUbaHE H
aHaJ M3y XEMHUJCKOT CcacTaBa 3E€MJBHIIHOT
pacTBopa;

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
Crni Vrh is located in compartment 17 of "Crn Vrh-
Kupinovo" management unit in a pure stand of the
Balkan beech (Fagus moesiaca). The sample plot
is 0.5 ha in size (100x50 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 9.7). It included elevation data for the
terrain on which the position of each tree was
presented. After the plot had been surveyed, a fence
was built to protect the installed equipment from
wild animals and people who are not engaged in the
project. The fence was made of locust poles,
galvanized wire mesh and galvanized 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, 25x25 m in
size, were established within the sample plot:
— asubplot 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.

There are four square sampling units of
10x10 m within the subplot for ground vegetation
assessments SSPlestablished for floristic and
vegetation surveys.

The following equipment necessary for the
process of monitoring was installed (Figures 9.8-
9.9):

— 15 ("Throughfall™) collectors of wet deposition
that passes through the crowns of trees;

— 15 litterfall collectors;

— 5 ('Bulk’) snow collectors;

— 5 (‘Stemflow’) collectors for sampling the
deposition that pours down the tree;

— 3 gravity lysimeters for the collection and
analysis of the chemical composition of soil
solutiona;
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— xkyhwua 3a cMelnTaj HHCTpyMeHaTa,; — tool shed;

— KkaMepa 3a (heHOJIOIIKA OCMaTpama; — a camera system for recording and tracking
— 18 MmexaHMYKHX HIEeHOpoMeTapa 3a mpaheme phenology;
mpupacra (rmocrtassbero 2018 roauHa). — 18 mechanical dendrometers for increment

measurements (installed in 2018).

o 13
&
LEGENDA:

Granica povrdine stenice Nivoa |l (ograda) v Kolektori za vlaZnu depoziciju (15) Kolektori za via?nu depoziciju koja se sliva niz stabla

Granica polpolja * Stabla za folijame analize
PP1,2,3 Potpolja €} Stablaza pratenje stanja kruna iprirasta ¢ Stabla za odredivanje starosti
------------------------ Granica buferna zone &) uzorkovanje zemljiéta (D Kolektori za Sumski opag

Granica povriine za pradenje prizemne vegetacije E Zemljini profili i liZimetri @ Kolektori za sneg

0 10 20 30m

Cauka 9.7. JlArvTaiHu CUTYallMOHH TUIaH M3BE/IEHOT CTarba OrvieIHe napueie Ha ljpaom Bpxy
Figure 9.7. The sample plot field plan?, *Crni Vrh™ Level 1l sample plot

2CHTyalHOHH IITaH W3BEICHOT CTamba je u3paljer y MHCTHTYTY 3a mymapcTBo y Beoray y AMIHTATHOM OBIMKY y CKIaly Ca CTAIEM Ha TEPEHY.
2CHuTyalMORH TUTaH U3BEIEHOT CTamba je u3pahen y MHCTHTYTY 3a ymapeTBo y Beoray y IMrHTATHOM OGIHKY y CKIaTy ca CTambeM Ha TEpeHy.
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Canka 9.8. buonnnukanujcka tauka Husoa

Il — Upnu Bpx
Figure 9.8. Level Il sample plot — Crni Vrh

Y 2019. ronunuy, ypahena cy mepema koja ce

00aBJbajy KOHTHHYHPAHO U HAa TOAMIIBEM HUBOY:

ypaljeHe Ccy aHanu3e cramba Kpomrmu 3a 30
crabana Koja cy ogabpaHa 3a Ty CBpXY;

Y3ETH Cy y30pIH MoTpeOHM 32 proprcTHyKa u
BereTalMjcka  HCTpakuWBama, MposehHwy,
JeTHH W jecemHM AacleKT NpuU3eMHE U
BereTallyje Cpellber Crpara y CacTojuHH;

y30pKOBam€  BIAXKHE  JICTIO3UIMjE U3
,Throughfall“,  “Stemflow” wu ,Bulk”
KOJIGKTOpa, © 3EMJBHMIIHOT pacTBOpa Wu3

TPaBUTAIMOHUX JH3UMeTapa, paljeHo je Ha
MCECCYHOM HUBOY,

y3€TH Cy Y30pIlU JUCHOT Olaja Ha MECEYHOM
HUBOY;

Ha MECEYOM HHBOY TOCMAaTpaHe Cy MPOMEHe
npupacTa, IyTeM MEXaHWYKHX JeHJIPO-
MeTapa, Ha 18 omaOpanux crabana (rocra-
BibeHN 2018. roguHe);

KOHTHHYaJIHO Cy BpIeHa (DEHOJIOIIKa OocMa-
Tpama Ha MECEYHOM HUBOY,

Camnka 9.9. buonnnukanujcka Tauka Husoa 11 — Lipau Bpx
Figure 9.9. Level Il sample plot — Crni Vrh

The following continuous and annual

measurements were carried out in 2019:

the crown condition was assessed on 30 trees
selected for this purpose;

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 monitored every
month using mechanical dendrometers
installed on 18 selected trees (in 2018);
phenological observations were carried out
continuously;
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— y3eTd cy y3opuu ca ojapehenmx crabama 3a
npoueHy omrehema 0/ 030Ha;

— 3a JeTepMHHHCAmhEe METCOPOJIOMIKAX YCIIOBA
oOpahenn cy momamm ca METEOpPOJIOIIKe
cranuie Ha Llpunom Bpxy PemyGnnukor
XHIPOMETEOpOIOIKOr 3aBoaa Cpouje;

— TIIpU CBAaKOM TEPEHCKOM H3JIACKy INPAXEEHH
Cy KOJIEKTOPH 32 JINCHH OTa;

— ypahena je pexoHcTpyKimja ,,Ihroughfall”
KOJIGKTOpa, KOJIEKTOpa 3a JIMCHU Omaja |
3aMemeHe ¢y  mojenuHu  ,,Stemflow
KOJICKTOPH KOjU CY CTpaJlalivl yCIJIe 3UMCKIX
yCIIOBa;

— TIpU CBaKOM TEPEHCKOM H3JIaCKy NpPaKEEeHH
Cy KOJIGEKTOPH 3a BIXHY [EHO3ULH]Y,
TPAaBUTALMOHU JIM3UMETPH KOJEKTOpU 32
JIMCHU OTHax U ypaleHa je KOHTPOoJIa OTJIEAHOT
1oJba.

3anucHUK ca AaTyMOM 3a KOHTHHYHpaHa
Mepema WIN Y30pKOBame, BOAWIA je CBaka OJ
eKHIIa JIeTaJbHO TIPH CBAKOM OOMIIACKY IMaprene y
(dbopMH pagHOT TEPEHCKOT JTHEBHUKA, KOjU CITYXKH
3a 1a00paTOPHjCKH 1 KaOWHETCKE paj.

Ha BUT Huso II Lpau Bpx toxom 2018.
TOJMHE TIOCTaBJbEHA je HOBOHAaOaBJbEHA Kamepa
AG-680V, caBpeMmeH ypehaj ca KojuM MOXKeE J1a ce
CHMMa cekBeHUMjadHO 24 cara npaheme
(hEeHOJIONIKUX TIPOMEHAa Ha CTadJiuMa OrJIeIHOT
noJba. Kamepa ce Moke HamajaTtu mpeko COJIAPHOT
naHena ¥ uma gomyHcke Oatepuje (cimuke 9.10).
Kamepa AG-680V je noxemeHa na cHuMa cBaku 10
MuHYT (cnuke 9.12-9.15) y Toky 24 cara namy u
Hohy jep mma mH(ppaupBeHu ceHzop. CHUMLHU ce
y3umajy ca kamepe myreM Micro SD kaprune. ¥V
Npwiory u3BemTaja ce Haimasu DVD ca Buzeo
CEKBEHIIN]jaJTHUM CHUMKOM.

— samples were taken from the trees selected for
the assessments of foliar ozone injury;

— weather conditions were determined on the
basis of data obtained from the Republic
Hydrometeorological Service of Serbia
weather station on Crni Vrh.

— litterfall collectors were emptied in every field
visit.

— Throughfall” and "Litterfall” collectors were
reconstructed and some “Stemflow" collectors
replaced because they were worn down due to
winter conditions;

— 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.

A newly purchased camera AG-680V was
installed in 2018. It is a modern device that can
record in sequences for 24 hours. The camera is
powered by solar panels, but it also has an external
battery pack (Figures 9.10-9.11).

The AG-680V camera is set to record every
10" minute (Figures 9.12-9.15) within 24 hours of
day and night since it has an infrared sensor. The
recordings are stored on the SIM card of the
camera. A DVD with video footage sequential is
attached to the publication.
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9.11.

Camnka 9.10-9.11. [TocraBibena kamepa AG-680V u npey3umame nopataka Ha BUT 11 Lipuu Bpx
Figures 9.10-9.11. The AG-680V camera installed on the Level Il SP Crni Vrh

7%

.
@ 049F 03¢ 06072018 02:26:24

Canka 9.12-9.15. CekBennujanau cHuMak npahema ¢enonomkux npomena Ha ctadiay BUT 11 Lpau Bpx
Figures 9.10-9.11. The AG-680V camera installed on the Level Il SP Crni Vrh
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9.3. OI'JIE/IHO I10/BE
MOKPA I'OPA

Buonpukanujcka tauka Husoa I y Mokpoj
l'opu nHamasm ce y 20. omememwy ['a3mmHcke
jemunanne ,,Mokpa I'opa — Ilamak®, y BemTauku
NOJAMIHYTO] cactojuHu Oenor OGopa (Pinus
silvestris). 3axBara noBpimHy ox 0,55 ha (110x50
m) y BUCHHCKOM Tiojacy 580-600 m H B.

[lo onpehuBamy nokaryje TPUCTYIHIO Ce
Te0IETCKOM CHHMamy Oynyhe orjemHe maprene.
Cpa crabnma y okBHpy mapieie cy obemnexeHa
CTaJTHMM O3HaKaMa Ha KopH JipBeta oj] Opoja 1-450,
a TIONOKaj cBakor cTabma geduHUCAaH  je
KOOpJIMHaTaMa KUioMeTapcke Mpexe. M3paheH je
JWTUTATHA CHTYallMOHW ITUIaH maprene (Cinka
9.16) ca BUCHMHCKOM TpeacTaBoM TepeHa. [lo
TCOJIETCKOM CHUMamy Maplese MPUCTYIWIO ce
MOJTU3amby Orpajic Kako OU ce MHCTATHPaHa OnpeMa
3alITUTHIIA O/ JMBJbAYH U HEYMOCICHUX JIHIIA.

Orpaga je wuspaheHa ox OarpemMoBUX
cTyOOBa, IJIETEHE MOIMHKOBAHE JKHIE U PaBHE
MOUMHKOBAaHE XulUEe YKynHa Bucuhe 2,0 m.
[locraBibeHe cy /BE Kamnuje jelHa KOJCKA IIHPHHE
3,0 m u jenHa memavka mupuHe 1,5 m.

VY OKBHpY OrJieHe mapIene H3IBOjeHE CY
Takohe Tpu HaMeHCKe TIoapIiesne (oTmapIiena 3a
MPOIICHY CTama KpyHa U IMpHpacTa, MoTmnapiena 3a
3eMJBMINTA M  TOTHapueia 3a  [pU3EMHY
BeraTanvjy) ANMeH3uja 25X25 m 3a cripoBoheme
MoHuTopuHra U buffer 3ona. 3a mpaheme crama
KPOIIIbH Y OKBUPY OIJICHE Tapliesie U3IBOjeHa je
HaMeHCKa Tojmnapiena 2 auMensuje 25X25 m. Y
OKBHUpY ToTnapiuene 2 uzasojero je 30 crabana Ha
KOjuMa Ce OIelhyje CTalke KpOIlmu. 3a
GuioprcTHYKa M BEreTaldjCcKa HCTPaKUBAbA Y
OKBHpY TOTIapIene 3a npuemny Bereranujy [111
3 W3[BOjEeHE Cy YETHPH OTJIeIHE Tapiese y BHIY
kBazapara qumensuje 10x10 m.

Ha ornenHoM mosby je mocraBjbeHa olpema
3a u3Bolerme Npoleca MOHUTOPHHTA U TO:

— 15 kojekTopa 3a BIQXHY JCTO3WIIUJY
(,,Throughfall) koja mpona3m Kpo3 KpyHe
crabana;

— 15 konekropa (cakyrspauu) JUCHOT ONa/a;

— 5 xonekropa 3a cHer (,,Bulk®);

— 5 xonektopa (,,Stemflow”) 3a y3opkoBame
JIeTIO3UIIMj € KOja Ce CIIMBA HU3 CTadJIIo;

— 3 rpaBUTalMOHA JTU3UMETpPa 3a CaKyIUbaHE U
aHaM3y XEMHJCKOI' CcacTaBa 3eMJbUIIHOT
pacTBopa;

— kyhwuma 3a cMeniTaj HHCTpyMeHara,

— Kamepa 3a (heHOJIOIIKa OcMaTpama,

— 17 mexaHWuKux IeHIpomerapa 3a mpaheme
npupacta (noctassbeHu 2018 ronune).
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9.3. MOKRA GORA
SAMPLE PLOT

The Level 1l 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 (110x50 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. A digital field map of the plot was created
(Figure 9.16). It included elevation data of the
terrain. After the plot had been surveyed, a fence
was built to protect the installed equipment from
wild animals and people who were not engaged in
the projec.

The fence was made of locust poles,
galvanized wire mesh and galvanized 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 (one subplot for
the assessments of the crown condition and tree
increment, one for soil surveys and one for ground
vegetation assessments) as well as the buffer zone.
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. There are
four square sampling units of 10 x10 m within the

subplot for ground vegetation assessments
SSPlestablished for floristic and vegetation
surveys.

The following equipment necessary for the
process of monitoring was installed:

— 15 (' Throughfall) collectors of wet deposition
that passes through the crowns of trees;

— 15 litterfall collectors;

— 5 (Bulk’) snow collectors;

— 5 (‘Stemflow") collectors for sampling the
deposition that pours down the tree,

— 3 gravity lysimeters for the collection and
analysis of the chemical composition of soil
solution;

— atool shed;

— acamera system for recording phenology;

— 17 mechanical dendrometers for increment
measurements (installed in 2018).



V 1oky 2019. romunu, ypahena cy mepema

Koja ce 00aBJbajy KOHTUHYHPAHO W Ha TOIUIITHEM

HHUBOY ¥ TO (cimke 9.17-9.18):

— ypabheHe cy aHanm3e crama KpommHu 3a 30
crabana koja cy omabpaHa 3a Ty CBpPXy H
ypaheHo je mpaheme OpOJHOCTH MOTKOpPH-aKa
myteM ,,Thayson“ Oapujepre depomoHCKe
KJIONKe, KOja C€ Haja3u y HEMOCPEIHO]
OJM3UHHM OTJIE/IHE TIOBPIIUHE;

—  y3€TH Cy Y30pIH MOTPeOHM 3a PIOPUCTHYIKA U
BereTanyjcka WCTpakKWBama, MpoJiehHH,
JeTHH W jeCeHhHM AaCleKT NpU3eMHE U
BEreTalllje CPEIIbEr CIpara y CacTOjuHH;

— Y30pKOBame  BIKHE  JENO3UIHMje W3
,»Throughfall“, ,,Stemflow* u komekTopa 3a
CHEr, M  3CEMJBHIIHOI  pacTBopa U3
IPaBUTAIIMOHUX JIM3MMETapa, paljeHo je Ha
MECEYHOM HUBOY;

—  Y3€TH CY y30pIH JIUCHOT OMaJia Ha MECEYHOM
HUBOY;

— Ha MECeYOM HHBOY IOCMATpaHe Cy MpOMEHE
mpupacrta, IIyTEM MEXaHUYKHUX ACHOPO-
MeTapa, Ha 17 omabpaHux crabana;

— KOHTHHyaJHO Cy BpIicHa  (eHooKa
ocMaTpara Ha MECEYHOM HHBOY;

— y3eTH cy y3opiuu ca oapeheHux crabana 3a
nporieHy omrehema 0f] 030Ha;

— 32 JIeTCPMUHHCAbE METCOPOJIOIIKUX YCIIOBA
oOpahlenn cy momanu ca METCOPOJIOIIKE
cranune Ha 3marubopy  PemyOmmukor
XHUJIPOMETEOPOIIOMKOT 3aBosia Cpouje;

— ypahena je pekoHcTpykinmja ,.throughfall®
KOJICKTOpa, KOJEKTOpa 3a JIMCHH Omaja u
3aMemeHe ¢y  nojexuHn  ,,Stemflow®
KOJIGKTOPH KOJH Cy CTPAJaIn YCIIea 3UMCKHUX
yCIIOBa;

— TIPU CBAaKOM TEPEHCKOM H3IIACKy MPaKECHU
Cy KOJGKTOpH 3a BIAXHY JICTIO3HIH]Y,
TPaBUTALIMOHU JIM3UMETPH KOJEKTOpH 32
JIUCHM OTHaJ U ypaljeHa je KOHTPOJIa OTJIeTHOT
10Jha.

3anMCHUK ca JaTyMOM 3a KOHTHHYHpaHa
Mepema B Y30pKOBame, BOJMIIA je CBaKa OJ1 KU
JIETaJbHO TIPHA CBAaKOM OOMIIACKy mapiiene y popmu
pamHOr TEPEHCKOr IHEBHHUKA, KOjU CIYKH 3a
naboparopujcku u kabunHercke paa. OCHOBHH
rofMlmky  pesyiaratu npoueHe Ha Hwupo-y I
npyxuhe HeonmxoHe NOAaTKE O YTHLAjY IITETHUX
WHCEKaTa W IJbMBA, IITETHOM JEJOBamkbY YOBEKa,
KIMMAaTCKUX TPOMEHa W OCTaIuX OpojHHUX
YUHWIANA Ha 37PaBCTBEHO CTambe M BHUTAIHOCT
nryma.

The following continuous and annual
measurements were carried out in 2019 (Figures
9.17-9.18):

— 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;

— weather conditions were determined on the
basis of data obtained from the Republic
Hydrometeorological Service of Serbia
weather station on Zlatibor.

— “Throughfall® and "Litterfall” collectors were
reconstructed and some “Stemflow" collectors
replaced because they were worn down due to
winter conditions;

— 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. The main results of
the annual assessments of Level Il monitoring will
provide extensive data on the impact of harmful
insects and fungi, detrimental anthropogenic
impact, climate change and many other factors that
affect the health and vitality of forest ecosystems.
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LEGENDA: 4

Granica povrEine stanice Nivoa || (cgrada) W Kolsktorl za viaZnu depoziciju (15) Kolekdteri za viaznu depoziciju koja se sliva niz stabla
Granica potpolj; * Stabla za folijame analize

PP1,2,3 Potpolja ¥ Stabla za pracenje stanja kruna i prirasta e stavla za odredivanje starost

------------------------- Granlca buferne zona @ Uzorkovanje zemljiSta @ Kolektori za Sumski opad
Granica povréine za praenje prizemne vegetacije [5] zemisni profin 1 izimetr & Kolekiorl za snag

Cauka 9.16. Jururainy CUTYyalMOHH [IAaH H3BEIEHOT CTamba orleaHe napueie Ha Mokpoj Fopu
Figure 9.16. Digital field map® of the sample plot on Mokra Gora

3CuTyanronu Mian U3BEACHOT CTama je u3pahen y MHCTHTYTY 3a nrymMapcTBo y beorasy y AMrUTanHOM OGIMKY y CKIIaLy ca CTAameM Ha TepeHy./
3A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the field.
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e NS & . T TR
Canka 9.17-9.18. buonnaukauujcka tauka Husoa 11
Figure 91.17-9.18. Level Il Sample plot

IMosse Huso 1T Mokpa 'opa je onpemMibeHo je Mokra Gora Level 11 sample plot is equipped
ca kyhuioM u HWHCTpyMeHaTMMa moTpeOnHuM 3a  With a solar panel for solar power supply of the tool
criposoherbe Mouutopunra Huso-a II (cimka 9.19-  shed and the instruments required for the Level 1l
9.22). monitoring (Figures 9.19-9.22).

‘ 'x: e i
9.21 9.22

Cuanka 9.19-9.22. Jleo onpeme Ha BUT Husoa 11 na Moxkpoj ['opu
Figure 9.19-9.22. Part of the equipment at BIT Level Il in Mokra Gora
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10. OHEHA CTABA KPOIIIBH
CTABAJIA - UHTEH3UBHHA
MOHMTOPHHI' Y 2019. 'TOAUHHU

10. TREE CROWN CONDITION
ASSESSMENT — INTENSIVE
MONITORING IN 2019

YcaBpIeH METOAOIONIKH MIPUCTYI MPOLICHE
crama Kpommwsyu Ha Huso-y II, uuHM ckyn Ha
CIIMYaH Ha4YMH II0CMaTPaHUX KapaKTEPUCTHKA
KpOIIbH JOMHWHAHTHUX CTabana Ha OrJIeJHOM
nosby. JloOWjeHe OlleHe WHTEH3MBHOT MOHHUTO-
pUHTa 3a CBAaKO OJ] cTabalia 4rje ce KPOIIkhe ImpaTe
cBake roamHe, mahe HakoH oxpeheHor Opoja
MOHABJbakha OATOBOPE O CaMO XHIIOTETHYKUM
MPETHIOCTaBKaMa O pa3jio3uMa bUX0Be, Ha IPUMep,
U3Y3eTHO  HApyIIeHE  BHTATHOCTH  YCIIeX
€BUICHTHPAHOT Y3POUYHHUKA U CTPYYHOT HCKYCTBa O
HETOBOM 3HA4ajy ¥ IITETHOCTH.

VHTeH3MBHH  MOHHWTOPHHT  HCKJbyduhe
(akTop rpemke y npoueHu TPEHyTHOT CTama U ca
curypHomthy he y3 mpumeHy craHmapIHHX
nmabopaTopujcKkux MeTosa, y OyayhHoCTH neTasbHO
OIMCAaTH W TPEACTABUTH, PA3jore 3a BPEIHOCTH
nedonujaruje u3pakeHe y npoleHTUMA.

VY ¢dokycy ucnuTUBama NPU UHTCH3UMBHOM
MOHHTOPHHTY 3a OLIEHY CTama KPOIIEHH Kao U 3a
Hugo I cy omena aedonujanmje u IeTEKTOBamE
O]_[ITehCH)a, a U3 BUX Cy H3BCACHHU n CTatycC
crabama, ceHka  (omTeheHOCT)  KpPOIIHH,
BUJIUBMBOCT KPOIIBH, IUIOZOHOIICHE BHIJEUBOT
Jieia KpOILEbH, IPUCYCTBO CEKYHAAPHUX H300jaKa,
T,

10.1. OIJIEJIHO I10/bE KOITAOHHUK

Exuna y cacraBy np Cyszana Murposuh,
mmm.ueK, Hartanuja MomupoBuh, AMIULUHX.
Mact u Penara Taruh-Cepmap, IUIULUHXK., U3
Wucturyra 3a mymapcrBo, 05. jyma 2019. m
30.09.2019. wuzBpmmna je KOHTPOJHH TMpEriies
ctabana Ha oryiegHoM noJsby Husoa II, Komaonux
(Crmuka 10.1). TIpermemom je obyxsaherno 30
o0pojuanux crabana cMpue — Bpcra je Picea abies
(L.) Karst., ¥ TOM NPUIUKOM BpIIEHA je OIeHa
nedonujanyje, TPAHCIAPESHTHOCT JHIIha, Kao H
OCTaJIMX TapaMeTapa KOju CBH YMHE KOMIUIETHY
OLIEHY  cTamba  KpoOIlbH.  3anaxama  Ccy
eBUJICHTHpaHa M TpHKa3aHa TabeiapHO (Tabene:
PLT, TRC u TRD). KoncraroBaHo je na jeaHo
cTabio HegocTaje (OCYLIEHO W MMOCEYEHO — CTalIIo
91), a 5 ma cy crabama MOTHyHO cyBa (cTadia
o3HaueHa Opojesuma 88, 114, 116, 119 u 125).

The improved methodological approach of
the Level Il crown condition assessment can be
described as systematic monitoring of a set of
characteristics of dominant tree crowns on the
sample plots. These intensive monitoring
assessments, made for each tree whose crown is
monitored every year, will after a certain number of
replications give answers to different hypothetical
assumptions, such as the causes of the serious
deterioration of forest vitality (by identifying the
causes and applying the expert knowledge in
dealing with them).

Intensive monitoring will eliminate the error
factor from the evaluation of the current state and
by applying standard laboratory methods, it will
provide clear interpretation and detailed
explanation of defoliation percentage values.

As it was the case with the Level |
assessments, intensive crown condition monitoring
is focused on the assessments of defoliation and
identification of damage. They are further used to
define tree status, crown shading, crown visibility,
fruiting of the visible part of the crown, the
presence of secondary shoots, etc.

10.1. KOPAONIK SAMPLE PLOT

The crown condition assessment on the
Level 1l sample plot on Kopaonik was carried out
on June 15th, 2019 and September 30th, 2019 by a
team composed of dr Suzana Mitrovi¢, Renata
Gagi¢, BSc and Natalija Momirovi¢, MSc from the
Institute of Forestry. The assessment included 30
Norway spruce (Picea abies (L.) Karst.) trees.
Defoliation, crown transparency and other
parameters defined by the methodology were
assessed. Observations were recorded and entered
into tables (tables: PLT, TRC and TRD). One tree
was missing (diebacked or felled — tree 91), and 5
trees were dead (trees numbered 88, 114, 116, 119,
and 125).
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Canka 10.1. BUT v' 1 Koaox 9

Figure 10.1. Level Il sample plot Kopaonik, 2019

P

Y A~
%

Camka 10.2. Y30pkoBame 13 (bepOOHCKe KJIOTIKE apKe ,»Theysohn* Ha Konaonwuky, 05.jyn 2019.
Figure 10.2. Sampling from a Theysohn" pheromone trap on Kopaonik, June 5™, 2019

Ha Tayku je €BHAGHTHO M TIPUMETHO
MPUCYCTBO MOTKOPH-aKa KOjU C€ jaBJ/bajy Ha MHOTO
crabana noBoaehM HMX TMOCTENEHO JO CYLICHa
(cmukxe 10.3-10.4). Ilotkopmwauu cy, HHa4de Yy
Neproay M AYKEM O]l YEeTHPH 10 NeT TOJIUHA,
MOCTaJIM BEJIMKH mpolsiem myma Ha KomaoHuky
(mouuto je mo eckajmaudje OpOJHOCTH OBHX
LITETOYMHA, a Koja je KpeHylla M3 CTpPOro
3amtuhene, Tj. MpBe 30HE 3amTuTe). 300T TOra Cy
nojayane Mepe Oopbe — Mpeka IOcCTaBKe
(epOMOHCKHX KIIONKH Ha TEPUTOPUJH YHTABOT
napka nocrana je rymrha. Uamely ocranor, u panu
HaBeneHnx pasnmora — 05.06.2019. paheno je
y30pKOBamke H3 (EPOMOHCKE KJIONKE THIIA
,»lheysohn“ ca  Bpehumom  KOoMOHMHOBaHOT
depomona 3a cmpueBe mnoTkopmake (“PCIT
ECOLURE®) (Cnuxka 10.8). Knomnka je mpormuror
nponeha ©Ha  OrJegHOM 1MOJbY  HAaMEHCKH
MHCTAaJIpaHa, Kako Ou ce mpaTtuo mpodsem
OpOjJHOCTH OBHX IITETOYMHA, b UXOBO JICJIOBALE Ha
caMoj Tauky yOnaxuso, a HomyJaluja CTaBuiIa Mo
KOHTPOJTY.
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There is a noticeable presence of bark beetles
on a great number of trees. They cause gradual
dieback of trees (Figures 10.3-10.4). Bark beetles
have become a major problem on Kopaonik in the
past four to five years or more (there has been an
escalation of the pest that started from protection
zone 1). Therefore protective measures have been
intensified — a denser network of pheromone traps
has been installed across the entire territory of the
park. Sampling from the “Theysohn™ pheromone
trap with a combined pheromone dispenser for the
spruce bark beetle ("PCIT ECOLURE"), (Figure
10.8) was carried out on June 5th, 2019. The trap
was installed on the plot in spring 2018 to monitor
the abundance of the insects, mitigate their effects
on the plot and keep the population under control.



Ciuka 10.3. Xogaumnu HOTKop}};ai(a, ry6HTK KOpe,
Konaonuk, jya 2019
Figure 10.3. Bark beetle tunnels, Kopaonik, June
2019

Hakon mnocraBrama, u mpahema mojase
npBe ce3oHe, y Tekyhoj 2019., ronuau Bpehuna je
moHoBo TmocrtaBibeHa 08. 05. 2019. (Toxom
teperckor obminacka BUT Komaonwuk). Tepen je
Taga TpynHo moceheH of CTpaHe Yy4YecHHKa
3ajeJTHMYKOT CACTaHKa YYeCHHKA Ha MPOjeKTy Y
OUbY pa3MeHe HCKycTaBa W IapaJielIHOT
ycaBplllaBamba y pajy Ha MPOjeKTy Koiera u3
WHucTHTyTa 32 HU3UJCKO MIYMApCTBO U KHUBOTHY
cpenuny Hosu Can, Ynpase 3a mryme u MHcTHTYTa
3a IyMapcTBo, U3 beorpana. YpaleHa je koHTposna
05.06 u 16. 06. 1 xacHH]e je KIIOMKAa KOHTPOJIMCAaHA
CBaKuX JiBe Henesbe. Bpehuia koMOMHOBaHOT
(dbepomona 3a cmpueBe mnotkopwake  ,,PCIT
ECOLURE* 6una je 3amemena 30.09.2019. Tlpu
y30pKOBamwy HajOpojHHje BpcTe y kionm (Criuka
10.8) 6w cy Pityogenes chalcographus L. u 1ps
typographus L. a y KOHauyHO CaKyIJbEHO]
KomuuHYA 071 Mamke o 200 komana (jenuHkH 00e
BpcTe) 1O Y30pKy (30mpHO). OBO MMIUIMIMpa
IBUXOB M3y3eTHO ci1ad Hamaja. OBaj mojmaTak je
noTBph)eH CBakOM KOHTpOJOM. 300T IMOCTOojama
NPETHOCTaBKE O BUCOKO] OpOjHOCTH MPHUPOJHHX

HerpujaTesba IMOTKOpHaka  (mapasurouga |
npenaropa,), ajid ¥ HHCEKaTa CTPBUHApA,
(Trichodes  favarius, Cleridae) mnpuiuKoM

Y30PKOBama y KJIOTIKAMa MOTJIO C€ MPETIIOCTaBUTH
Jla je peasiHo MPUCYyTHA OPOJHOCT monyJamuje Ouia
Beha (nokasu: aOyHIaHLMja JapBH y XOIHUIKMMA
MoJ KOpPOM TIOCMaTpaHuX crabana, MW3JIETHU
otrBopu — Cnuka 10.7).

Cauxa 10.4. XomHuny NOTKOPHaKa, TyOUTaK Kope,
Konaonux, jya 2019

Figure 10.4. Bark beetle tunnels, bark loss,
Kopaonik, June 2019

After the installation and inspection in the
first season, the dispenser was reinstalled on May
8th, 2019 (during the field visit of the sample plot
on Kopaonik). The site was then visited by a group
of project participants who attended a joint
meeting. The meeting aimed to exchange
experience and to conduct simultaneous training of
colleagues from the Institute of Lowland Forestry
and Environment in Novi Sad, the Forest
Directorate, and the Institute of Forestry in
Belgrade. The dispenser was inspected on June 5th,
2019 and June 16th, 2019, and then every two
weeks. The dispenser of the combined pheromone
trap for the spruce bark beetle "PCIT ECOLURE"
was replaced on September 30th, 2019. The most
numerous species found in the trap (Figure 10.8)
were Pityogenes chalcographus L. and Ips
typographus L., while the final quantity of about
200 individuals (of both species) per sample
(collectively) indicated an extremely weak attack.
Since it is assumed that bark beetles have a great
number of natural enemies (parasitoids and
predators) and since there was a great number of
carrion insects (Trichodes favarius, Cleridae) in the
sampling traps, it can be assumed that the actual
presence of the population was significantly higher
(proved by a great number of larvae in the tunnels
under the bark of the observed trees, exit holes —
Figure 10.7).
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Cauka 10.5. zBasbeHO cTabIo cMpUe Ha
Konaonwuky, jya 2019.

Figure 10.5. Uprooted spruce tree on Kopaonik,

June 2019

[Ipahemwe he ce nacraBuTH cnenehe ce3oHe,
paauhe ce y KOHTHHYUTETY W y3 4emlhul Tperiien
KJIOIIKM Kao M ydecTajuje npaheme YuTaBe 1ojaBe
Ha OTJieqHOM MoJby. Kako je momeHyTo, Ha Ta4yKu
jé TPUMETHO NPHUCYCTBO NOTKOPHAKA, KOjU CY
CeKyHJapHa INTETOYMHA W Hamazaajy OojecHa
¢usnonomku ocnabibeHa crabia. Mehytuwm,
YKOJIMKO C€ HamajgHyTa crabia He YKIOHE,
MOTKOPH-AIM Ce IIMpe Yy KpPyroBUMa M Ha ocTaia
3apaBa crabna. Y okBupy Tadke (BaH oBuX 30
JIeTaJbHO TIperjieJaHuX cTadana — mpeoctano je 27)
KOHCTAaTOBAaHO j€ MOTIYHO Ccylleme crabana y
KpYry ca OryJbeHOM KOPOM U jaKUM HamaiaoMm
MOTKOpH-aka (cTadia o3HaueHa OpojeBuma 44, 45,
46, 47, 48 wm 59). Mexannuka omrehema
KOHCTAaTOBaHa Cy Ha BHIIE cTadaia, yrilaBHOM Cy y
MPUJIAHKY WK Y TOUM JICJIOBUMA jie0alia, U3 bhuX
I[ypH CBEKa CMOJIa, IOK Tpyiexu Hema. Ha jerHom
cTal0ly KOHCTaTOBaHO MPUCYCTBO MEXAaHHYKOT
omrehema ca OCYIIEHOM CTapoOM CMOJIOM H
MOYETKOM Kanycupama. [IpucyTHa je n n3Bana Ha
OTJIETHOM T10JbY Ha cTabmno 6poj 116 (Cnuka 10.5).
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F. H. Wigg., Parmeliaceae) Ha cTabnnma cMpue Ha
Konaonwuky, jya 2019.
Figure 10.6. Lichens (Usnea barbata (L.) Weber ex F.
H. Wigg., Parmeliaceae) on spruce trees on Kopaonik,
June 2019

Monitoring will continue next season. The
traps will be inspected more frequently and the
entire phenomenon will be tracked and monitored
more frequently on this sample plot. As mentioned
above, there is a notable presence of bark beetles,
which as a secondary pest attack diseased and
physiologically-weakened trees. However, if the
attacked trees aren’t removed, bark beetles spread
in concentric circles to other healthy trees. There
were some dead trees within the plot (not including
the 30 closely examined trees — 27 remained).
Those were trees numbered 44, 45, 46, 47, 48, and
59. Their bark was girdled and they were severely
attacked by bark beetles. Mechanical damage was
noted on several trees, mostly in the butt end or in
the lower portions of trunks, with fresh resin
leaking from the spots, but without rotting. One
tree had mechanical damage with dry old resin and
initial signs of scaring. One tree on the plot was
uprooted — tree 116 (Figure 10.5.).



Cumka 10.7-10.9. 3J'I€THI/Ia0BI/I Ha cT

K

3

a6n};,

G

(hepoMOHa 1 y30PKOBAHE HA OTJICHOj TIOBPIIHHU

A

Hugo-a 11 Konaonuk, jyu 2019
Figure 10.7-10.9. Exit holes in the tree, a pheromone dispenser and sampling on Level I SP Kopaonik, June

2019

JInmajesu (Usnea barbata (L.) Weber ex F.

H. Wigg., Parmeliaceae) cy koHcraroBanu Ha
BEJIMKOM Opojy amebama, a oxapa3 Cy 31paBor,
CBEXEr Ba3Ayxa M AyOOKOr, BJIQKHOI CTAaHHUINITA

(Cnuka 10.6).

Ta6ema 10.1. 672019. (PLT) Tabena ca nogaimMa o mapiieif H3B0jE€HOj 3a OLIEHY CTarba KPOIlbH cTabana,
Huso I, Kormaonnk
Table 10.1. 672019. (PLT) Data on the plot selected for crown condition assessment, Level 11, Kopaonik

Lichens (Usnea barbata (L.) Weber ex F. H.

Wigg., Parmeliaceae) were found on a large
number of tree trunks and they point to healthy
fresh air and deep wet habitats (Figure 10.6).

Pennu 6p
Sequence
number

Kon ap:xase
Country Code

Bpoj napuese
Observation
plot

Jatym ouene
Date of
assessment

T'eorpadcka
HIMpHHA
Latitude

I'eorpagcka
AyKHHA
Longitude

Hanmopcka
Bucuna/Kox
Altitude

HUnentupuxanuja
THMA
Team
identification

Ocraja
3anaxama
Other
observations

67

050619

+43°17'30"

+20°48'50"

ICyzana Mutposul/|
Suzana Mitrovié

IPenara ['aruh
ICepmap/
IRenata Gagi¢
Serdar

Hatanuja
IMomuposuh/

Natalija Momirovi¢
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Ta6ena 10.2. 672019. (TRC) [TapameTpu crama kpouiwu, Huso 2, Konaonuk
Table 10.2. 672019. (TRC) Crown condition parameters, Kopaonik

Peanu Epoi C _
opoj poj Jlatym Bpcra yietbe TpancnapeHTHOCT
napueJje . ykaamame| Crartyc Cenka Bupsbusoct I
cradiaa - npoueHe Bpoj cradaa Tree Hedoaujanuja auurha Ocrana 3anaxkama
Observation ; Removals | cra6aa KPOILH-€ KPOILH-€ o - ]
Sequence Date of Tree number Species - . A Defoliation Foliage Other observations
plot & Social class|Crown shading | Visibility

number survey code . transparency

of trees number mortality
1 2 050619 75 118 01 1 2 2 5 10 Usnea barbata
2 2 050619 76 118 01 1 2 2 5 10
3 2 050619 78 118 01 1 2 2 5 15 Usnea barbata
4 2 050619 79 118 01 1 1 1 0 15 Usnea barbata
5 2 050619 80 118 01 1 1 2 0 15 Usnea barbata
6 2 050619 85 118 01 1 2 2 0 15 Usnea barbata
7 2 050619 86 118 01 1 2 2 0 10 Usnea barbata
8 2 050619 87 118 01 1 2 2 5 25 Tloocmojuo/ Suppressed
9 2 050619 88 118 38 5 6 2 100 99 Tlomnyno cysol Dead
10 2 050619 91 118 41 Crezoussanal Uprooted by snow
11 2 050619 92 118 01 1 3 3 5 20 Owmelierwe y npuoanxy/ Damage in the butt end
12 2 050619 93 118 01 1 3 3 5 15
13 2 050619 94 118 01 1 3 3 20 50 Crommen epx/ Broken tip
14 2 050619 95 118 01 1 3 3 5 30
15 2 050619 96 118 01 1 4 4 0 15
16 2 050619 97 118 01 1 3 3 0 15
17 2 050619 98 118 01 1 3 3 5 20
18 2 050619 113 118 01 1 2 3 10 20
19 2 050619 114 118 38 5 Ilomnyno cysol Dead
20 2 050619 115 118 01 1 3 2 0 15
21 2 050619 116 118 38 5 Tlomnyno cysol Dead
22 2 050619 118 118 01 1 3 3 15 20 Usnea barbata
23 2 050619 119 118 38 5 6 5 99 99 Tlomnyno cysol Dead
24 2 050619 120 118 01 1 2 2 5 10
25 2 050619 121 118 01 1 3 3 5 15 Owmeliere na 1,5n/ Damaged at 1.5 m
26 2 050619 124 118 01 1 2 2 5 30 Owmeliere y npuoanxy/ Damage in the butt end
27 2 050619 125 118 38 5 6 4 99 99 ITomnyno cysol Dead
28 2 050619 126 118 01 1 2 2 0 15
29 2 050619 77 118 01 1 1 1 0 20 Usnea barbata
30 2 050619 123 118 01 1 2 2 0 10

212




Ta6ena 10.3. 672019. (TRD) [Tapamerpu omrehewa, Huso 2, Konaonuk

Table 10.3. 672019. (TRD) Damage parameters, Level 11, Kopaonik

Pennu 6poj Bpoi Omrehenn
cTadaa poj . aeo cTadia O3naxa Aeoy Bpeme HacTanka Hasus y3poka HuTensurer
Sequence ogapueﬂ.e Hatym ?poueﬂe bpoj cmﬁgl 2 Specification Cummrrom c“M.?.TOMa KpomLH omrehema Y3pox Scientific name omreliema ch aﬂag Anamama
number of servation | Date of survey | Tree number of affected Symptom | Specification | Location in Age of damage Cause of case Extent Other observations
plot number of symptom crown
trees part
1 2 130618 75 Usnea barbata
2 2 130618 76
3 2 130618 78 Usnea barbata
4 2 130618 79 Usnea barbata
5 2 130618 80 Usnea barbata
6 2 130618 85 Usnea barbata
7 2 130618 86 Usnea barbata
8 2 130618 87 Ioocmojno
Pityogenes TomnyHo cyso, nomkoprayul
9 2 130618 88 32 10 65 3 200 chalcographus ! Completely decayed, bark beetles
10 2 130618 91 Checoussana
11 2 130618 92 32 17 58 3 500 2 Ouimeherve y npudanxy/ Damage
in the butt end
12 2 130618 93
Cnommen epx/
13 2 130618 94 Broken tip
14 2 130618 95
15 2 130618 96
16 2 130618 97
17 2 130618 98
18 2 130618 113
Pityogenes Tlomnyno cyso, nomkoprayul
19 2 130618 114 32 10 65 ! 200 chalcographus ! Completely decayed, bark beetles
20 2 130618 115
Pityogenes Tomnyno cyso, nomxoprayul
21 2 130618 116 32 10 65 1 200 chalcographus ! Completely decayed, bark beetles
22 2 130618 118 Usnea barbata
23 2 130618 119 32 10 65 3 200 Chzztg’cf’g;”perfus 7 omnyno cyso, nomroproayu
24 2 130618 120
25 2 130618 121 Owmeherve HC;- ériw/ Damage at
Owmehere y npuoanxy/ Damage
26 2 130618 124 32 17 58 3 500 3 in the butt end
Pityogenes Tomnyno cyeo, nomxopreayul
27 2 130618 125 32 10 65 8 200 chalcographus ! Completely decayed, bark beetles
28 2 130618 126
29 2 130618 77 Usnea barbata
30 2 130618 123
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KonBennuja o 1a/bHHCKOM NPEKOrPpaHMYHOM 3arahemy Ba3ayxa

Mebhynapoauu KoonepaTupHu nporpam 3a npoueHy u npaheme yrunaja 3arahema Basayxa Ha myme
[Inan EBponcke YHuje 3a 3amTuTy mwyma o armocgepckor 3aralema
TopMiumu U3BeMITAj 0 31PABCTBEHOM CTamY IIABHUX BpcTa ApBeha Ha ocHoBY nedonnjanuje

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

3emiba (peruoH) Yk. noBp. 3emsne (1000 xa): Yk. noBp. mryma (1000 xa) :

HUctpazkena nos. uryma (1000 xa):

Institution (National Focal Centre): 179 2181

Institute of Forestry, Belgrade

Mepuon ucrpaxusama/Survey period: 05.06.2019.

Peny6mka Cpouja Total area of country (1000 ha): Total forest area (1000 ha): Forest area surveyed (1000 ha): Yeruuapu

Country (region): Serbia 8836 2360 103 OGpasan Al

Repablic of Serbia

Hauuonaunu gpokan  uenrap YxynHa nospunHa yerunapa (1000 xa):  Ykynna nospuna jumhapa (1000 xa): Survey

HucrutyT 32 wymaperso — Beorpay  Total conifer area (1000 ha): Total broadleaved area (1000 ha): gon'fefl
orm

HUctpaxuBame 2019 — Konaonux

Kunacuduxauuja / Classification

Ipouenar cra6aia ca neponujauujom/ Percentage of trees defoliated

Crabaa crapa 10 59 roquna
Trees up to 59 years old

Cra6aa crapa 60 roquna 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)
. OCT.BpCTE YKynno OCT.BpCTE YKynno Cge yKym.
Bpera/ species: others total 118 others total grand total
MOBPIIMHA BpcTe / area of species
Opoj y3opkoBanux cradana/ no. of sample trees 27 27 27
KJIace gedosujanuje npoil. ry0uTKa YeTHHA o o o o o o o o o o o o o o o
defoliation class percentage of needles loss % | % 1% 1% | % %o % %o % | % 1% | % % % v
Hema aedot. 0 100
not defoliated 0-10% 18,52 18,52 18,52
ciaaba gedo.. 1 e
slightly defoliated >10-25% 55,54 55,54 55,54
yMepena aedo.. 2 0
moderately defoliated >25-60% 14,82 14,82 14,82
jaka medoa. 3 o o
severely defoliated >60% <100 % 741 741 741
cyeo 4 100% 371 371 371
YkynHo/ total 100,00 100,00 100,00
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KoHBeHnMja 0 1a/bHHCKOM NPEKOrPaHHYHOM 3aralemy Bazayxa

Mebhynaponun KoonepaTusuu nporpam 3a npoueny u npaheme yrunaja sarahema pazgyxa Ha myme
IInan EBponcke YHuje 3a 3amturty myma o armocgepckor 3araljema
T'oagummy u3BelITaj 0 31PpaBCTBEHOM CTalby INIABHUX BpceTa ApBeha Ha ocHOBY aedonnjanuje
3emsba: Peny0auka 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: Republik of Serbia

Cwmpua Picea abies L.

Cmpua

Survey

Form C

Oo6pazan 11

HcrpaxkuBame 2019 — Konaonnk

2019

Picea abies L.

% crabana ca nedoamjaunjom / % trees defoliated

opoj .
OTJIEIHUX opoj nngepﬂnx KJaca 0 Hema KkJjaca 1 ciada raca 2 ymepena KJaca 3 jaka KkJace 2-4 ymepeHa lcaace 1-4 cuaGa no
napueJja crabana aedoaujanuje nedoanjanuja Aepoaujaimja aedonnjanmja KJ1aca 4 cyBo 10 CYyBO cyBo
no. of sample no. of sample class 0 class 1 slightly class 2 class 3 class 4 dead class2to4 class1to4
plots trees not defoliated defoliated rgg?;:::s(ljy severely defoliated moderately to dead s“%:gg to
2 27 18,52 55,54 14,82 7,41 3,71 25,4 81,48
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10.2. OIJIE/IHO I10JBE IIPHHU BPX

Ha Owoumngukauujckoj taukun Huso-a II,
Hpuu Bpx (Cnuka 10.10) omeHa crama KpOLIBU
crabana uzspmena je 09.07.2019. u 24.09.2019.
roguHe. OrneHa je n3Bpiiena Ha 30 crabana 6ykse,
KOja Cy HAMEHCKH HU3/]BOj€Ha 3a ToAUIIbE paheme
CTamka KPOILUbH, Ha OTHapLenu 2.

OcHOBHM mOJalM OMJIEAHE Taplese Ha
Lpuom Bpxy natu cy y HameHCKOj Tabemu PLT
(Tabena 10.4). YV tabenama TRC u TRD nmatu cy
mapamMeTpu CTamba KpOLIBbM M [apaMeTpu
omrehema Ha OnonHAMKanMjckoj Tauku Huso-a 11
Ha LlpHom Bpxy y 2019. ronunu.

10.2. CRNI VRH SAMPLE PLOT

The crown condition assessment on the
Level 1l SP Crni Vrh was carried out on July 9th,
2019 and September 24th, 2019. The assessment
was performed on 30 beech trees selected for the
annual crown condition monitoring on subplot 2
(Figure 10.10).

The most important data describing the
sample plot on Crni Vrh are given in PLT table
(Table 10.4). Tables TRC and TRD present crown
condition parameters and crown damage

parameters on the Level 1l sample plot on Crni Vrh
in 2019.

Canka 10.10. Tauxa HI/I BpX, Hupo-a II, CaTOjI/I

Exuna y cacraBy Penara ['armh-Cepnap,
IuIL.uHX, 1 Haranuja MomupoBuh, IUITII.HHX.
MacT. u3 MHcTuTyTa 32 IMIyMapcTBO M3BPIIMIIA j€
KOHTpOJHM Tmipernien crabama. Kao Hajymeva-
TJbUBHMja MHCEKaTcKa omrehema jecy Ha JUIIhy
pEerucTpoBaHO TpPHUCYCcTBO MUHepa (omrehema
JMCHE Mace O] OBUX HMHCEKaTa IPHCYTHAa Cy Ha
rOTOBO CBUM CTa0imMMa), a Ha JaeOiiuMa BHIIEC
crabaja pErucTpoOBaHO j€ MPHUCYCTBO IITETHOT
mrrutama - Cryptoccocus  fagisuga  (Lindinger,
1936).
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Nl

Ha OykBe, Fagus moesiaca L. (jyi, 2019)
Figure 10.10. Level Il sample plot — Crni Vrh, beech stand (Fagus moesiaca L.)

The team composed of Suzana Mitrovié,
Renata Gagic¢-Serdar, B.Sc. and Natalija Momi-
rovi¢, M.Sc. from the Institute of Forestry, carried
out the tree inspection. The most noticeable insect
damage to leaves was reported to be caused by
miners (foliar damage done by these insects was
present in almost all trees), while the trunks of 4
trees registered the presence of a harmful insect
Cryptoccocus fagisuga (Lindinger, 1936).



BaxxHo je HamoMeHyTH jaa cy ctabjia OykBe
Ha TayKH NMpeTpIieia 3HATHE ITETE POY3POKOBaHE
JeoIoMUMa Koju cy omnu kpajem 2014. ronuHe n
3axBatwin  Benmku  Aeo  Mcroune  CpOwje.
[Mocnemunie cy BUIJBbUBE Yy CYNICHY I10jEeAMHUX
crabaia, wim caMmo luxoBux rpana (Ciouka 10.11).
Mana je BehnHa npenomibeHHX cTadaia u AeoBa
crabana yKIOmheHa U3 CACTOJHHE U BEINKUM JIEJIOM
je 3aBpmieHo uminheme, Kao IMOCIeArIia JIOMOBa
JIONITO je a0 mojaBe matoreHe ripuBe Nectria
coccinea (Desm.) Ha NPeIOMIBEHHM JICIIOBUMA
crabana (Cnuka 10.12). Kao mTo je mo3naro, oBa
IJbMBa 3ajelHO ca TOMeHyTuM wuHcekToM C.
fagisuga mpoy3pokyje u3y3eTHO omnacHy 0oJecT —
T3B. ,,00mect kope OykBe“. HakoH cuHXpOHOT
JIeNIOBama, JIoNa3u JI0 yhane W TyJbemha Kope ca
rpaHa, TpHUCYTHE cy OpojHE TpyJe TpaHe Ha
ctabmmMa ® jaBJhajy Ce Ha Kpajy BUIJBHUBH
XOJIHUIIM TOTKOpHaka Scolytus intricatus Rtzb.
amu u kpacua (Agrilus viridis L.) u motkopmaxa
(Taphrorynchus bicolor Hrbst.) (Cruka 10.3).

It is important to note that beech trees on the
sample plot suffered significant damage caused by
ice storms that hit a large part of Eastern Serbia in
late 2014. The consequences were visible in the
dieback of some trees or their branches (Figure
10.11). Although most of the broken trees and parts
of trees had been removed from the stand and it had
been greatly cleared, the Nectria coccinea (Desm.)
occurred on the broken parts of trees (Figure
10.12). Coupled with the beech scale insect C.
fagisuga, this fungus is known to cause an
extremely dangerous disease — the so-called "beech
bark disease’. Their synchronous action caused
inflammation and peeling of the branch bark, a
great number of branches decayed and eventually
the corridors of the bark beetles Scolytus intricatus
Rtzb. and bark Taphrorynchus bicolor Hrbst., as
well as the beech splendour beetle (Agrilus viridis
L.) became visible (Fig. 10.3).

Cumuka 10.11. Crabao Fagus moesiaca L. Lpuu Bpx, Hupo-a IL,. (jyn, 2019.)
Figure 10.11. Fagus moesiaca L. tree, Crni Vrh, Level 11 SP . (July, 2019)
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On ocramux  3amaxkama BaXHO  je
HaTNlOMEHYTH Ja je nedonmjanmja (ryOUTaK JIrcHe
Mace y rioOany, mocMarpaHo) crabamna OykBe
NPUIMKOM JISTHET Tperiena Ouia eBHICHTHO
Mama Hero MPUJIMKOM Iperiena y cesoHama 2017.
u 2018, jep je mponehe GOm0 M3Yy3€THO KHIIHO Y
2019. ronunu. Hakon nemonoma Buiie crabania je
MTOHOBO OJIMCTAJIO, YTIIaBHOM y uyniepunMa (Crnka
10.11). Ha jemnom cTaOxy mpUCyTHA je IOMEHYTa
ynaia kope (jader HHTEH3UTeTa), a Ha Behem Opojy
crabana jom yBeK Cy MPHUCYTHU JIOMOBU I'paHa U
TPYyJEeXK KOja Ce€ TOCIEeIUYHO, pa3Bhja Ha THM
o3nehennum mMectuma. OBO JOKa3yje 1a ce Ha Kpajy
cTabma WHaKk MOPUMETHO OIOpaBibajy HAKOH
3a/1001jeHUX TTOBpEeAa OJ1 JIeI0TIOMA.

Cauxka 10.12. T'ssusa Nectria coccinea ca
Cryptoccocus fagisuga y ocHoBH cTabna
OykBe, pak kope Oykse, Lipau Bpx, Huso-
a Il (jym, 2019)

Figure 10.12. Nectria coccinea fungus
with Cryptoccocus fagisuga at the base of
beech tree, beech bark canker, Crni Vrh,
Level II, (July, 2019)

On JeTepMUHHUCAHMX BpCTa, HA JIMIINY
OykBe perucTpoBaHe Cy InTere of cienehux
WHCeKaTa, yriaaBHoM ox MuHepa Orchestes fagi L.
u Lithocolletis faginella (Zeller, 1864) (Cnuka
10.14). Il'anukomHe BpCTE — rajamid jaBibajy ce
Beoma yecto a Hartigiola anullipes (Hartig, 1939)
u Mikiola fagi (Hartig, 1939) cy Hajydecranuje
Bpcre (Cmuka 10.13). Takobe, cy kao uyecrte
ITETOYMHE,  CBHJCHTHpAaHW W  CaBUjadd
(Tortricoidea: Tortricidae) (Latreille, 1803.), xoju
ce jaBibajy IMOjeMHAYHO, anu cy npumeheHun Ha
ornenHom nosby Hmsoa II — ILlpam Bpx. On
OCTaNMX a0MOTHUYKKUX YHHUJIAIA [10jeIMHAYHO Ma
mTeTa of kacHor Mpasa (Ciuka 10.15).
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It is also important to note that the
defoliation (loss of leaf mass in general) of beech
trees observed in the summer inspection of trees
was lower than during the inspections in 2017 and
2018, due to a fairly rainy spring of 2019. After the
ice storm, a great number of trees had their leaves
again, mostly in whiskers (Figure 10.11). The
abovementioned bark burn (of strong intensity) was
present in one tree and there were still branch
breaks in many trees and rot, which, consequently,
developed at injured spots. This proves that trees
finally recovered noticeably from the damage
suffered from the ice storm.

Cauxka 10.13. Hakon ymnane, 107a3u 10 TyJbeHha KOpe ca rpaHa,
TpyJie TpaHe ¥ OTKPHBAjy CE XOIHHIM Kpacala 1 MOTKOPHhaKa Ha
6yxswu, Llpau Bpx, Huso-a II (jyx, 2019)

Figure 10.13. After the inflammation, bark is peeled off the
branches, branches rot and the tunnels of beech splendour beetle and
bark beetles become visible, Crni Vrh, Level II, (July, 2019)

The damage caused to the leaves of beech
trees included the following mining insect species
— Orchestes fagi L. and Lithocolletis faginella
(Zeller, 1864) (Figure 10.14). Gall-inducing
species often occurred, the most common of which
were gall midges Hartigiola anullipes (Hartig,
1939) and Mikiola fagi (Hartig, 1939), (Figure
10.13). Leaf folders of Tortricoidea: Tortricidae
(Latreille, 1803) were also common. They occurred
individually on “Crni Vrh™ Level Il sample plot.
Other abiotic factors included late frost damage on
some individual trees (Figure 10.15).



Canka 10.15. IllTere ox

1 X o 2
KacHoT Mpa3sa, Llpau Bpx, Huso-a II (jyi, 2019)

Figure 10.15. Damage caused by late frost, Crni Vrh, Level 11 (July, 2019

Ta6ema 10.4. 672019. (PLT) Tabena ca nojaiumMa o mapiieid H3B0jE€HOj 3a OLIEHY CTarba KPOIlihH cTabana,
Husgo |1, Llpau Bpx
Table 10.4. 672019. (PLT) Data on the plot selected for crown condition assessment, Level I, Crni vrh

Peanu 0p
Sequence
number

Koa ap:xase
Country Code

Bpoj napuene
Observation
plot

Jlatym onene
Date of
assessment

T'eorpadgcka
HIMPHHA
Latitude

Teorpadcka
JYKHHA
Longitude

Haamopcka
Bucuna/Kon
Altitude

THMA
Team
identification

Hnentuduxkanuja

Ocrana
3amnakama
Other
observations

67

090719

+44007'55"

+21058'38"

19

IPenara ["aruh
Cepuaap/
IRenata Gagic¢
Serdar

IHatanuja
IMomuposuh/
Natalija
IMomirovi¢
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Tabena 10.5. 672019. (TRC) [Tapametpu crama kpointu, Huso 2, Lpuu Bpx
Table 10.5. 672019. (TRC) Crown condition parameters, Crni vrh

Peanu Epoi C _
opoj poj Jdatym yuieme Cratyc Cenka TpancnapeHTHOCT
cradua Ogapuen_e npounene | Bpoj cradna Bpcra YRAAWALE| (Ga Kpouime Bupmusocr Jedoamjanuja smmha Ocrana 3anaxama
Sequence servation Date of | Tree number |Tree Species code Removals Social Crown Xpoltme Defoliation Foliage Other observations
d plot P & - Visibility d
number survey . class shading transparency
number mortality

of trees
1 4 090719 57 018 01 1 4 2 5 10 Crommwena eeha zpana — redoroml Broken branch — ice break
2 4 090719 58 018 01 1 2 2 20 20
3 4 090719 62 018 01 1 2 1 20 10
4 4 090719 64 018 01 1 4 1 10 10
5 4 090719 65 018 01 1 4 1 20 10
6 4 090719 66 018 01 1 4 1 25 20 Crommena selia zpana — nedonoml Broken branch — ice break
7 4 090719 67 018 01 1 4 2 20 20 Iomnyno cysol Dead
8 4 090719 68 018 38 5 6 3 100 100 Tloocmojno cmabno/Surppressed tree
9 4 090719 69 018 01 1 4 2 5 5
10 4 090719 71 018 01 1 4 2 15 10 Tlomnyno cysol Dead
11 4 090719 72 018 38 1 4 2 100 Tpyneosic na crommwenoj 2panul Rot on a broken branch
12 4 090719 73 018 01 1 4 1 10 10 Quimeherve 00 ynane xope/Bark burn damage
13 4 090719 74 018 01 1 4 1 5 10
14 4 090719 75 018 01 1 4 1 10 10
15 4 090719 76 018 01 1 3 1 15 5
16 4 090719 77 018 01 1 5 1 20 20 Ipenommwen epx/ Crown break
17 4 090719 78 018 01 2 3 1 40 10 Tpenommwene epanel Broken branches
18 4 090719 79 018 01 1 5 1 10 10 Ipenommwen epxl Crown break
19 4 090719 87 018 01 2 2 1 20 10
20 4 090719 88 018 01 1 4 1 10 10 Lenmpanna mpynexcl Centre rot
21 4 090719 89 018 01 1 3 1 80 40
22 4 090719 90 018 01 1 3 1 15 10 Ilomnyno cysol Dead
23 4 090719 91 018 01 2 4 1 100 100 Cryptococcus fagisuga
24 4 090719 92 018 01 1 3 1 10 15
25 4 090719 94 018 01 1 4 2 20 10 Uszsamweno/ Uprooted
26 4 090719 95 018 Cryptococcus fagisuga
27 4 090719 96 018 01 1 4 1 20 10
28 4 090719 97 018 01 1 4 2 30 10
29 4 090719 98 018 01 1 4 1 10 10 Tpyneor na crommenoj epanul Rot on a broken branch
30 4 090719 100 018 01 1 4 2 15 10 Crnomsmwena eelia epana — nedonoml Broken branch — ice break
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Tabena 10.6. 672019. (TRD) I[Tapamerpu omrreherma, Huso 2, puu Bpx

Table 10.6. 672019. (TRD) Damage parameters, Level 11, Crni vrh

Pennu 6poj Bpoi Omrehenn
crabia poj . aeo cTadia O3naxa Aeoy Bpeme HacTanka Has3us y3poka HuTensurer
Sequence ogapueﬂ_e Jatym ;lpoueﬂe Bpoj CTaﬁk.;Ia Specification Cumnrom CI/[M_;[.TON!a KpoImnH omrehemna Y3pok Scientific name omrreherma OchTa.rIa b3ana)m_m>a
number of servation | Date of survey | Tree number of affected Symptom | Specification 'Locatlon Age of damage Cause of cause Extent Other observations
plot number of symptom | in crown
trees part

1 4 120618 57 24 3 2 420 432 3
2 4 120618 58 21 13 57 3 2
3 4 120618 62
4 4 120618 64
5 4 120618 65
6 4 120618 66 10 65 3 2 200 1
7 4 120618 67 24 10 65 3 2 200 1
8 4 120618 68 04 2 Tomnyno cysol Dead
9 4 120618 69 10 65 3 2 200 1
10 4 120618 71 3 2
11 4 120618 72 04 Iomnyno cysol Dead
12 4 120618 73 11 2 300 390 1
13 4 120618 74 10 65 3 2 200 1
14 4 120618 75 10 65 3 2 200 1
15 4 120618 76 10 65 3 2 200 1
16 4 120618 77
17 4 120618 78 31 2
18 4 120618 79 24 10 65 3 2 200 1
19 4 120618 87 31 420 432 1
20 4 120618 88 10 65 3 2 200
21 4 120618 89 32 11
22 4 120618 90 14 10 65 3 2 200 1
23 4 120618 91 04 Ilomnyno cysol Dead
24 4 120618 92 10 65 3 2 200 1
25 4 120618 94
26 4 120618 95 Uszsamweno/ Uprooted
27 4 120618 96 10 3 2 200 1
28 4 120618 97 10 65 3 2 200 1
29 4 120618 98
30 4 120618 100 24 10 65 3 2 200 1
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KonBeHnuja o 1a/bHHCKOM NPEKOIPAaHUYHOM 3arahemy Bazayxa

Mehynapoanu Koonepatuenu nporpam 3a npoueny u npaheme yrunaja araljema Basayxa Ha myme
[Inan EBponcke YHuje 3a 3alITUTY mIyMa o atMocdepckor 3araljema

T'oagummy u3BemITaj 0 31PaBCTBEHOM CTalby IVIABHUX BpcTa ApBeha Ha ocHOBY aedonnjanuje
3emsba: Peny0auka 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: Republik of Serbia

3emiba (PeruoH)
Peny6imxa Cpouja

VY. IoBp. 3emsbe (1000 xa):

Yk. nop. myma (1000 xa) :
Total area of country (1000 ha):

Total forest area (1000 ha):

Hcrpazkena nos. myma (1000 xa):

Hcrpaxusame 2019 — Hpuu Bpx

Forest area surveyed (1000 ha): Jlumrhapu
Country (region): Serbia 8836 2360 103 Odpasan b1
Repablic of Serbia
Hanunonanuu goxan ueHrap VYkynna nospumna yetnnapa (1000 xa):  Ykynua nospunna jsunrhapa (1000 xa): Survey 2019
HucrutyT 32 mymapero — Beorpan  Total conifer area (1000 ha): Total broadleaved area (1000 ha): Broadleaves
Institution (National Focal Centre): 179 2181 Form b1
Institute of Forestry, Belgrade
Mepuon ucrpaxusama/Survey period: 09.07.2019.
KonBeHnuuja o 1a/bMHCKOM NPeKOrpaHMYHOM 3aralemy Ba3ayxa
Knacuduxauuja / Classification ITpouenar cradaja ca nedomujanujom/ Percentage of trees defoliated
Cra0aa crapa 10 59 roquna Crabaa crapa 60 roguna u Bume
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 YKyInno 018 OCT.BpCTE YKyIno Cae ykyI.
others total others total grand total
NOBpIIMHA BpcTe / area of species
Opoj y3opkoBaHux cradaia/ no. of sample trees 28 28
KJace gedosujanuje Nnpou. ryGUTKa YeTHHA o o o o o o o o o o o o o
defoliation class percentage of needles loss %6 | % % | % o o o |% 1% % & & &
HeMma fedour. 0 100, 5714
not defoliated 0-10% ) 57,14 57,14
caba negou. 1 _259 28,57 28,57 17,24
slightly defoliated >10-25% ’ ’ ’
ymepena Jedoa. 2 _609 357 357 357
moderately defoliated >25-60%
jaka nedour. 3 o o 0.0
sverelydefoliated >60% <100 % ' 0.0 0.0
cyBo 4 100% 10,71 10,71 10,35
dead
Yxymuo! total 100,00 100,00 100,00
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Mehynapoanu Koonepatusnu nporpam 3a npoueny u npaheme yrunaja 3araljema Basayxa Ha myme
[Inan EBponcke YHuje 3a 3amTuTy myma o armocgepckor 3araljema
Topuummy U3BelITaj 0 31PABCTBEHOM CTambY IJIaBHUX BpcTa ApBeha Ha ocHoBY aedonnjanuje
3emsba: Peny0iuka 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: Republik of Serbia

BykBa Fagus moesiaca

BykBa

Survey

Form C

Oopa3an 1]

Hcrpaxusame 2019 — Lpuu Bpx

2019

Fagus moesiaca

% crabana ca nedomjaunjom / % trees defoliated

opoj .
OTJIEIHUX Opoj npuveprix kJaca 0 Hema kJaca 1 ciaba kaaca 2 ymepena KkJaca 3 jaka KJ1ace 2-4 ymepeHa lcnace 1-4 cxaba no
napueJa cradana edoamjanuje edonmjanmja Aepoamjannja edoamjanuja KkJaca 4 cyBo 0 CYBO cyBo
no. o?lslample no. of sample ! clasg 0II ! lcllass 1 sJIig;lhtJIy class 2 ! clasjs 3El ! class 4 de);ld clgss gto 4 cla_ss lto4
plots trees not defoliated defoliated rgg?;lzg;cséy severely defoliated moderately to dead S“%Zgg to
4 28 57,14 28,57 3,57 3,45 0,0 7,02 44,83
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10.3. OIJIE/THO I10/bE MOKPA I'OPA

Onena crama Kpoumu crabama Ha
OouonHaukanujckoj Tauku Huso-a II y Mokpoj
Topu uzBpmena je 06. 06. 2019. u 01. 10. 2019.
roguHe. OteHa je m3BpmeHa Ha 30 crabana Gemor
0opa, K0ja Cy HAMEHCKH U3JIBOjCHA 33 TOIMIIHE
mpaheme crama KpOIIkBW, HAa MOANAPIETH 2
(Cnmka 10.16).

OCHOBHH TOAaLM, OTJIEAHE TMapuene Yy
Mokpoj 'opu gatu cy y HameHckoj tabenu PLT. ¥
tabenmama TRC u TRD matu cy mapamerpu crama
KPOILbH ¥ napaMeTpu omrehema Ha OHOMHIMKA-
nujckoj Tauku Huso-a 11 y Mokpoj I'opu y 2019.
TO/INHH.

10.3. MOKRA GORA SAMPLE PLOT

The crown condition assessment on the
Level Il SP "Mokra Gora™ was carried out on June
6™ 2019 and October 1%, 2019. The assessment
was performed on 30 Scots pine trees selected for
the annual crown condition monitoring on subplot
2 (Figure 10.16).

The most important data describing "Mokra
Gora™ sample plot are given in PLT table. Tables
TRC and TRD present crown condition parameters
and crown damage parameters on the Level Il
sample plot on Mokra Gora in 2019.

i

Cuauka 10.16. Ornenna mapuena Hugo-a I1, MOKpFopa KyJaTypa Genor opa Pinus Sylvestris L.,jyua 2019
Figure 10.16. Level 1l sample plot, Mokra Gora, Scots pine (Pinus sylvestris L.) plantation, June 2019

Exuna y cacraBy np Cyszana Murposuh,
Penara Taruh-Cepmap, mummumx, u Haranmja
Mowmwuposuh, maumr.uaxk. MacT. u3 MHCTHTYyTa 32
IIyMapcTBO WM3BPIIMIA j€ W KOHTPOJHH Mperien
crabana y cMHCIy KOHCTaToBama omTehema Ha
crabmuma. Ilpermegom je  oOyxsaheno 30
00pojuanux crabana 6exor 60pa U TOM MPUIUKOM
BpIIICHA je olleHa aedoujaije, TPaHCTIAPEHTHOCT
quirha, Kao M OCTajla 3amakama Koja 00yxBarajy
CTame KPOIIHH.

KoncraToBaHo je na je KynTypa 3apasa, oX
30 oryieAHUX U HAMEHCKH IMOCMaTpaHuX OopoBa —
nedonujanyja je cnada U yrJIaBHOM Y KaTeropHju
ymepeHa jep usHocu ox 20-30%. Opn ocranmx
3amakara BRKHO je HAIIOMEHYTH Jia je Ha IeJoj
TauyKd HPUCYTHO MHOTO KOpAacTHX JIMINAjeBa, a
JMIIajeBu cy u3mehy ocTanor m cama HOTBpAa U
onpa3s 3apasor cranumra. Kpyse cy ,,Mane®, cutae
W TIOCTaBJbCHE BHCOKO, Haja3e ce W o0yxBaTajy
ropmy TMeTHHY cTalbja, HUCY KOHCTaTOBaHE
OosecTH, ceM TIOjeIMHAYHHUX CIIyyajeBa, HUTH
MacOBHO MIPUCYTHE HITETOYNHE (omer
M0jeIMHAYHO), a jeanHa omrehema Ha cTabuIuMa
Cy MEXaHHYKa.
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The team composed of dr Suzana Mitrovié,
Renata Gagic¢-Serdar, B.Sc., and Natalija
Momirovi¢, M.Sc. from the Institute of Forestry,
carried out the inspection and determined the tree
damage. The assessment included 30 Scots pine
trees. Defoliation, crown transparency and other
parameters defined by the methodology were
assessed.

It was noted that the tree plantation was
healthy and the Scots pine trees selected for
observation had some defoliation but mainly in the
class of moderate defoliation of 20-30%. It is also
important to note that there were many bark lichens
on the whole sample plot which confirm and reflect
a healthy habitat. Crowns were short and small and
covered the upper fifth of the tree. There were no
diseases detected, except for individual cases.
There were no mass attacks of pests (again only
individually) and the only damage to trees was
mechanical.
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Figure 10.17. Sphaeropsis sapinea on branches, Mokra Gora, June 2019

roguHu  nedoiujandja  jakor

In 2019, severe defoliation was not recorded

WHTCH3UTETa HHje KOHCTATOBaHA HU Ha jEJHOM
cTaly M3ABOjeHOM 3a Ipaheme cTama KpyHa. Y
0BOj TOJWHM HHje OWI0 HH MPTBHUX crabama. Of
MpOy3pOKOBaua OMJBHUX OOJECTH jeIWHO je Ha
MOjeIMHAM  TpaHaMa KOHCTaTOBaHa  T'HUBA
Sphaeropsis sapinea (Fr.: Fr.) Dyko & Sutton. in
Sutton (= Diplodia sapinea [Fr.] Fuckel, amu
nojenuaavyHo (Crmka 10.17).

in any of the trees selected for crown condition
monitoring. There were no dead trees. Disease-
causing agents included only Sphaeropsis sapinea
(Fr.: Fr.) Dyko & Sutton. in Sutton (= Diplodia
sapinea [Fr.] Fuckel, but only on some branches
individually (Figure 10.17)..

Ta6ena 10.7. Bpojuoct motkopmaka Ips sexdentatus, Ips acuminatus u Hylastes sp. u3 kionke na Mokpoj T'opu
Table 10.7. Abundance of Ips sexdentatus, Ips acuminatus and Hylastes sp from the trap on Mokra Gora

Pregled broja potkornjaka za 11 generaciju feromonske klopke I lovna stabla

Mokra Gora
Nacin kontrole vrsta klopke/ datum Generacija Broj
Godina| Sumska uprava brojnosti Gazdinska jedinica [ Odeljenje | Odsek | ID klopke ili stabla P Virsta feromona o vrsta Potkornjaka .] potkornjaka ili
N lovno stablo postavljanja potkornjaka L
potkornjaka ubusenja
2019 Uzice Feromonske klopke | Mokra Gora - Kr$anje 1 a 2321001 ekotrap 1AC Ecolur 10.08.2019. |1 / 1} 50
2019 Uzice Feromonske klopke | Mokra Gora - Kr§anje 3 a 2321002 ekotrap 1AC Ecolur 10.08.2019. |1 / I g 38
2019 Uzice Feromonske klopke | Mokra Gora - Kr$anje 33 a 2321003 ekotrap 1AC Ecolur 10.08.2019. |1 11 g 4
2019 Uzice Feromonske klopke | Mokra Gora - Kr$anje 45 a 2321004 ekotrap 1AC Ecolur 10.08.2019. |1 /I 11 g 45
2019 Uzice Feromonske klopke | Mokra Gora - Kr$anje 50 a 2321005 ekotrap 1AC Ecolur 10.08.2019. |1 /l.acuminatus | Il generacij 63
2019 Uzice Feromonske klopke | Mokra Gora - Panjak 20 ® 2320001 ekotrap 1AC Ecolur 10.08.2019. |1 /I 1} It 45
2019 Uzice Feromonske klopke | Mokra Gora - Panjak 25 b 2320002 ekotrap 1AC Ecolur 10.08.2019. |1.sexdentatus/l.acuminatus | Il generacija 61
2019 Uzice Feromonske klopke | Mokra Gora - Panjak 26 a 2320003 ekotrap 1AC Ecolur 10.08.2019. |1 I i 11 g ij 38
2019 Uzice Feromonske klopke | Mokra Gora - Panjak 40 b 2320004 ekotrap 1AC Ecolur 10.08.2019. |1 /I 11 g 39
2019 Uzice Feromonske klopke | Mokra Gora - Panjak 49 a 2320005 ekotrap 1AC Ecolur 10.08.2019. |1 /l.acuminatus _| Il generacij 35
Napomena: BIT nivo 2
13 2 1
Kao mpesentnBa m Mepa Gopbe MpoTHB Theysohn” pheromone trap with the

MOTKOPHhaKa, TIOCTaBJbEHA je Y OJNIM3WHU, HCIpe]
caMe OrJieJHe MOBpUIMHE, (EepOMOHCKA KIIOMKa
THIIA WId Mapke ,,Theysohn“ 3a Gopose
MOTKOPHaKe, ca KoMOnHOBaHUM (hepoMoHOoM ,,IAC
ECOLURE* 3a 6opose nmotkopmake (Cruke 10.18-
10.20).

combined "IAC ECOLURE" pheromone dispenser
for pine bark beetles was installed near the sample
plot as a control measure against the bark beetle,
(Figures 10.18-10.20).
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[lpermen ~ MOHMTOpHHTa  TOTKOpPH-AKa
MeTo10M (epOMOHCKHX KIIONKH, y peBupy Mokpa
lopa, III" ,,Yxune®, Ha nokanurery llamak y
onebemy 20, y opceky I, 00aBJbEH je OBOM
KJIOITKOM KOMOWHOBaHUM ()epOMOHOM 3a OOpoBe
moTkopmake. [Ipaheme je moYeno MOIOBHHOM
anpwuia 2019. roguHe anu je ucnpaxmeHa KacHuja
npyra reHepammja. IIpaheme je KOHTHHyallHO
00aBipbaHO CBakuX 7 JaHa W TO je mpaheHa mpyra
redepanuja u3 jyna 2019. Melhytum cBaku myT
yJoBJbeHO je uzMehy 38 u 61 umara (tadena 10.7),
TaKo Jia ce HamaJ W Ha OBOM JIOKAIUTETY MOXKE
cMmarparu cinabuM 3a KIOMKY 3a mpaheme. BaxHo
j€ HarmoOMEHYTH Jia je OBE TOAMHE, Kao W 3a
(depoMoHCKY KJIOTIKY Ha KomaoHmky HaMmemeHy
CMpPYEBUM MOTKOPHALUMA, ,,0METAN0 " IPUCYCTBO
BEJIMKOT Opoja IBMXOBHUX MPUPOJHHUX HEMpPHjaTesba
(oBme Bpcre Clerus formicarius Linnaeus.,
cyHonuM je Thanasimus formicarius L. Un) kao u
3HauyajaH Opoj Bpcta u3 poxa Carabus, Linnaeus,
1758, nmoM. Ha3uB Oayibapa, KOjU CY HHUXOBH
npesaTopu.

226

Monitoring of the bark beetle using the
method of pheromone traps on the Mokra Gora
region, FE "Uzice’, Panjak locality, compartment
20 section ¢ was performed using a combined
pheromone dispenser for pine bark beetles. It
started in mid-April 2019, but the later (second)
generation was collected. Monitoring was
continuously done every 7 days and the second
generation of June 2019 was monitored. Between
38 and 61 imagoes were caught each time (Table
10.7), which means that the attack at this site was
weak. It is important to note that this year, as in the
case of the pheromone trap on SP Kopaonik, the
effectiveness of the one installed to track pine bark
beetles was reduced by the presence of a large
number of their natural predators (here Clerus
formicarius Linnaeus., or Thanasimus formicarius
L. Un), as well as a significant number of species
from the genus of Carabus, Linnaeus, 1758.

10.19.

Canka 10.18-10.20. depomoncka knomnka“Theysohn™
HEToCpenHo y3 ornneany noBpmury 3a ICP Forests-
monutopurar Huso-a IT Moxpa I'opa, [Tamak ogess. 20,
oxcex 11; pepomoncka Bpehrma ,,JAC ECOLURE® 3a
00poBe MOTKOPHAKE U y30pKoBame; mposehe 2019.

Figures 10.18-10.20. "Theysohn™ pheromone trap right
next to the ICP Forests Level 11 monitoring sample plot
Mokra Gora-Panjak, compartment 20, section c; a
pheromone dispenser



On abMOTHYKKX YHHHIIALA JOTOINO ce yIap
rpoMa Ha caMoOj TaukH, Y aBIyCTy TOKOM IepHoa
CHOXHHMX OJyja, Ha je JAOUUIO 10 CIOHTaHOT
noxapa. OH je 3aXBaTMO Malu J€0 IOBPIIMHE
OTJICTHOT TI0Jha M OCHM IIPU3EMHE BETeTaltje Koja
je cTpajana, Haropena cy W mojeiuHa cradna oopa.
Ha ¢ororpapujama 10.21-10.24 Bune ce mocie-
JiIie OBOT jgorahjaja.

Abiotic factors included lightning which
struck the plot in August, during periods of heavy
storms. It spontaneously led to a fire. The fire
affected a small part of the sample plot and besides
the ground vegetation that was destroyed, some
pine trees also burned. Photos 10.21-10.24 show
the consequences of this event.

227



10.24

Camnka 10.21-10.24. ITocnenuue noxxapa, Mokpa I'opa, oktodap, 2019
Figure 10.21-10.24. Consequences of a fire, Mokra Gora, October 2019

Tabena 10.8. 672019. (PLT) Tabemna ca momarimMa o mapiieiiy H3BOjE€HOj 3a OIICHY CTarba KpoIliH cTtadbana, Huso I,

Moxkpa ['opa

Table 10.8. 672019. (PLT) Data on the plot selected for crown condition assessment, Level |1, Mokra Gora

Pennu 6p
Sequence
number

Kon np:xaBe
Country Code

Bpoj napueJe
Observation
plot

Jatym onene
Date of

assessment

T'eorpadgeka
HIMPHHA
Latitude

T'eorpadcka
JIy’KHHA
Longitude

Hanmopcka
BHCHHA (KO/)
Altitude (code)

INnenTndukanuja
THMA
Team
identification

Ocrana
3ana;kamba
Other
observations

67

01102019

+4304527"

+19029'00"

12

Cyzana
IMrurrposuh/
Suzana Mitrovi¢
IPeniata [aruh-
Cepmap/
Renata Gagic-
Serdar
[Hatarmja
IMomrposih
Natalija
IMomirovi¢
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Ta6esa 10.9. 672019. (TRC) [MapameTpu cTama kpommi, Hueo 2, Mokpa 'opa
Table 10.9. 672019. (TRC) Crown condition parameters, Mokra Gora

Pennu 0poj Bpoi
cradmaa PO . Cymem.e - Craryc BuassuBoct . . Tpancnaperntnocr
Sequence Ogapue.ﬂ_e Hatym npouene| Bpoj craduaa ch_Ta YKJIambambe cratna Cenka Kpo-e —— I[ed)om{qa_un]a J]m_uha Ocrajna 3anakama
number of servation | Date of survey | Tree number Tree species code Remova!s & Social class Crown shading Visibility Defoliation Foliage Other observations
trees plot number mortality transparency

1 5 01102019 82 134 1 2 1 1 5 20 Kopacmu nuwajesu / Bark lichen
2 5 01102019 83 134 1 1 1 1 15 30 Kopacmu nuwajesu / Bark lichen
3 5 01102019 84 134 1 2 2 1 15 20 Kopacmu nuwajesu / Bark lichen
4 5 01102019 105 134 1 1 2 1 15 20 Kopacmu nuwajesu / Bark lichen
5 5 01102019 106 134 1 1 1 1 15 30 Kopacmu nuwajesu / Bark lichen
6 5 01102019 107 134 1 2 1 1 15 20 Kopacmu nuwajesu / Bark lichen
7 5 01102019 113 134 1 1 1 1 15 40 Kopacmu nuwajesu / Bark lichen
8 5 01102019 114 134 1 1 3 1 15 30 Kopacmu nuwajeeu / Bark lichen
9 5 01102019 140 134 1 2 2 1 20 10 Kopacmu nuwajesu / Bark lichen
10 5 01102019 141 134 1 1 2 1 20 15 Kopacmu nuwajeeu / Bark lichen
11 5 01102019 142 134 1 2 2 1 15 20 Kopacmu nuwajesu / Bark lichen
12 5 01102019 143 134 1 2 2 1 15 20 Kopacmu nuwajesu / Bark lichen
13 5 01102019 144 134 1 2 2 1 15 10 Kopacmu nuwajeeu / Bark lichen
14 5 01102019 165 134 1 2 2 1 20 15 Kopacmu nuwajesu / Bark lichen
15 5 01102019 166 134 1 2 2 1 20 10 Kopacmu nuwajeeu / Bark lichen
16 5 01102019 167 134 1 2 2 1 30 15 Kopacmu nuwajesu / Bark lichen
17 5 01102019 168 134 1 2 3 1 25 15 Kopacmu nuwajeeu / Bark lichen
18 5 01102019 183 134 1 1 1 1 5 20 Kopacmu nuwajesu / Bark lichen
19 5 01102019 184 134 1 2 2 1 5 20 Kopacmu nuwajesu / Bark lichen
20 5 01102019 185 134 1 3 3 2 5 20 Kopacmu nuwajesu / Bark lichen
21 5 01102019 193 134 1 1 1 1 5 10 Kopacmu nuwajesu / Bark lichen
22 5 01102019 194 134 1 1 2 1 10 10 Kopacmu nuwajesu / Bark lichen
23 5 01102019 213 134 1 2 2 1 10 10 Kopacmu nuwajesu / Bark lichen
24 5 01102019 214 134 1 3 2 1 5 10 Kopacmu nuwajesu / Bark lichen
25 5 01102019 215 134 1 3 2 1 5 10 Kopacmu nuwajesu / Bark lichen
26 5 01102019 223 134 1 1 2 1 10 10 Kopacmu nuwajesu / Bark lichen
27 5 01102019 224 134 1 3 2 1 5 15 Kopacmu nuwajesu / Bark lichen
28 5 01102019 320 134 1 2 2 1 25 15 Kopacmu nuwajesu / Bark lichen
29 5 01102019 359 134 1 1 2 1 5 15 Kopacmu muuajesu /Bark lichen
0 5 01102019 407 134 1 1 2 1 15 5 Kopacmu nuwajesu / Bark lichen
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Ta6emna 10.10. 672019. (TRD) ITapamerpu omrehema, Huso 2, Mokpa ['opa
Table 10.10. 672019. (TRD) Damage parameters, Level 1, Mokra Gora

Pennu 6poj . Owmrrehenu Ha3zus
cradna bpoj . aeo cradaa Osnaxa Heoy Bpeme HacTanka y3poKa HHTen3urer
Sequence frapue:e Alatym mpouene | Bpoj cratua Specification Cummrrom CHMIITOMA KpourmH omrehema Yspox Scientific omrehema Ocraza anakama
number of Observation Date of survey | Tree number of affected Symptom | Specification | Location in Age of damage Cause name of Extent Other observations
plot number of symptom crown
trees part cause

1 5 01102019 82 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
2 5 01102019 83 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
3 5 01102019 84 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
4 5 01102019 105 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
5 5 01102019 106 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
6 5 01102019 107 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
7 5 01102019 113 00 0 00 00 0 Kopacmu nuwajeeu / Bark lichen
8 5 01102019 114 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
9 5 01102019 140 00 0 00 00 0 Kopacmu nuwajeeu / Bark lichen
10 5 01102019 141 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
11 5 01102019 142 00 0 00 00 0 Kopacmu nuwajeeu / Bark lichen
12 5 01102019 143 00 0 00 00 0 Kopacmu nuwajeeu / Bark lichen
13 5 01102019 144 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
14 5 01102019 165 00 0 00 00 0 Kopacmu nuwajeeu / Bark lichen
15 5 01102019 166 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
16 5 01102019 167 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
17 5 01102019 168 00 0 00 00 0 Kopacmu nuwajesu | Bark lichen
18 5 01102019 183 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
19 5 01102019 184 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
20 5 01102019 185 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
21 5 01102019 193 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
22 5 01102019 194 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
23 5 01102019 213 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
24 5 01102019 214 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
25 5 01102019 215 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
26 5 01102019 223 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
27 5 01102019 224 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
28 5 01102019 320 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
29 5 01102019 359 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
30 5 01102019 407 00 0 00 00 0 Kopacmu nuwajesu / Bark lichen
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KoHnBeHnmja o 1a/bHHCKOM NPeKOrPaHHYHOM 3arahemy Ba3ayxa

Mebhynaponnu KoonepaTusHu nporpam 3a npoueHy u npaheme yrunaja arahema Ba3gyxa Ha myme
ILnan EBponicke YHuje 3a 3amTurty myma o atmocdepckor 3arahema

Topuumimbu U3BeITAj 0 3APABCTBEHOM CTalby INIABHUX BPCTa ApBeha Ha ocHOBY aedoujanuje

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

3emuba (peruoH) Yk. nosp. 3emsbe (1000 xa): Y. nosp. myma (1000 xa) :
Peny6.mmxa Cpouja Total area of country (1000 ha):  Total forest area (1000 ha): Forest area surveyed (1000 ha):
Country (region): 8836 2360 103

Repablic of Serbia

Hcrpaikena nos. nryma (1000 xa):

Hauunonanuu goxas ueHrap YkynHa noppunHa yetudapa (1000 xa):  Ykynaa nospmuna jgumhapa (1000 xa):
HucrutyT 32 mymaperso — Beorpax  Total conifer area (1000 ha): Total broadleaved area (1000 ha):
Institution (National Focal Centre): 179 2181

Institute of Forestry, Belgrade

Iepuon uerpazupama: 09.7.2019./Survey period: Jyly 9™, 2019

HUcrpaxusame 2019 — Moxkpa I'opa
Yerunapu
Oo6pa3zan Al

Survey 2019 — Mokra Gora
Conifers
Form Al

Kaacudukauuja / Classification Ipouenar crabana ca xedoaujauujom/ Percentage of trees defoliated
Cra6.aa crapa 10 59 roquna Cra6Ja crapa 60 rogmHa u BuLIe
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 YKyNnno OCT.BpCTE YKyNno Cae ykym.
other sp. total other sp. total grand total
noBpuIMHA BpcTe / area of species
Opoj y3opkoBanux craéana/ no. of sample trees 30 30 30
KJjace ﬂ_ed)_onnjauuje TpoL. IyOUTKA YeTHHA % % % |% | % % % % 1% | |%w | % % % %
defoliation class percentage of needle loss
Hema aedosn. 0 o
not defoliated 0-10% 30 30 30
cn1aba gedoa. 1
slightly defoliated >10-25% 66,66 66,66 66,66
ymepeHna gedost. 2
moderately defoliated >25-60 % 0 0 0
jaka nedour. 3
severely defoliated >60% <100 % 33,33 33,33 33,33
Gyse 4 100% 0.00 0.00 0.00
Yiymno/ Total 100.00 100.00 100
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KonBeHMja 0 1a/bHHCKOM NPEKOrpaHUYHOM 3arahemy Basayxa

Mebhynaponnu KoonepaTusHu nporpam 3a npoueHy u npaheme yrunaja sarahema Ba3gyxa Ha uryme
ILnan EBponicke YHuje 3a 3amTurty myma o atmocdepckor 3arahema
Topuumimbu U3BeITaj 0 3APABCTBEHOM CTalby INIABHUX BPCTa ApBeha Ha ocHOBY aedosnjanuje
3emuba: Peny0sinka 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: The Republic of Serbia

Bean 6op Pinus sylvestris L./ Scots pine Pinus sylvestris L

Oopa3zan 1]

FormC

Hcrpaxusame 2019 — Mokpa I'opa
Beau 6op Pinus sylvestris L

Survey 2017 — Mokra Gora
Scots pine Pinus sylvestris L

6noi % cTtabdana ca nedosnjanujom / % trees defoliated
Poj Opoj npuMepHUX KJIaca 2 ymepeHa . kiaace 1-4 ciaba 1o
OIJIeTHUX KkJjaca 0 Hema KkJaca 1 ciiaba . . KJaca 3 jaka KJace 2-4 ymepeHna
napuesia cradana nedoaujanuje nedoamjanuja Aepoamjaumja nedoamjanuja KJj1aca 4 cyBo 10 CYyBO cyBo
no. of sample no. of sample class 0 class 1 slightly class 2 class 3 class 4 dead class2to 4 CI?SS ltod
plots trees not defoliated defoliated rgg?oelzgtt::jy severely defoliated moderately to dead s“%ggé’ to
5 30 60.00 66,66 33.33 0.00 0.00 33.33 100,00
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11. ®JJOPUCTUYKA U
BETETALHUJCKA UCTPA’KUBAIbBA
¥ 2019. TOAUHU

11. FLORISTIC AND
VEGETATION SURVEYS
IN 2019

[TpoyuaBame mpuzemHe Bereraumje y 2019.
TOJMHU Ha CBE TpU OMOMHAMKaLK]jcKke Tauke HuBoa
Il m3BpIIeHO je y Tpu acriekTa: mposiehHw, JIETHH U
jecemu. doprcTHYKa u BETreTaInjcKa
UCTpaXKWBamkba W3BpIIEHA Cy MO MpeaBuleHoj
METOJUIN 32 TPUKYIUbAke W OO0paxy IoJaTaka
(International ~ Co-operative  Programme  on
Assessment and Monitoring of Air Pollution
Effects on Forests — ICP Forests).

11.1. OITIEJJHA IIAPLIEJIA HUBO 11 -
KOITAOHHUK

OmueHa TMOKPOBHOCTH INPHUCYTHHUX BpCTa Y
crpary apseha, xOyma W mpu3eMHE (Iiope Ha
omonmHankanyjckoj Tauku HuBoa Il — Komaonmk
m3pmiena je 05.06.2019. rommme, 17.07.2019.
roguHe u  25.09.2019. roauHe, Ha paHUje
MOCTaBJbEHUM OTJICIHUM TapleiiaMa y BHAY
kBazpara (10 x 10 m), unme je ykymHO 00yxBaheHO
400 m* nospumHe. HaBenmene mapuene cy Ha
TepeHy BUAHO o0OeNeKeHe.

Y Tabemn 11.1 (O6pazan 672019.PLV)
NpPUKa3aHd Cy OCHOBHHM IIOJAalli O OTJICAHUM
noBpiIMHaMa (HagMOpCKa BHCHHA, reorpadcka
UIMPUHA W JYXXHHA, JaTyM OIICHE, MOKPOBHOCT
cupara napseha, xOyma u mpusemHe ¢Iope,
Cpeliiba BUCHHA cripata )O0yma 1 pu3eMHe ¢uiope,
MOKPOBHOCT ~ MaxOBHMHA, HENOKPUBEHH €0
3eMJBHINTA, Ka0 W TIOKPUBEHOCT 3EMJBHINTA
JIUCHUM OITaJIOM).

Y rabemu 11.2 — Amnekc 8 (OO6pa3san
672019.VEM) je mnpukaszaH COHCaK €BHUICHTH-
paHuX OMJbaKa ca OIEHOM HMXOBE MOKPOBHOCTH
U3paXKEeHe Y MPOIIEHTHMA T10 CIIPaTOBUMA.

Y opHOCY Ha MPETXOHU TIEPHOJ, Y TOTIETY
(IIOPHCTHYKOT cacTaBa U MOKPOBHOCTH BPCTA HUjE
0mI0 3HaYajHUjUX TPOMEHA. 300T JTyTrOTOMIIET
Beher mpuinBa CBETJIIOCTH, KOjU j€ HACTao Kao
pe3ynTar Hamajaa MOTKOpHaka, y 30HU KBajapara |
u IV mokpoBHOCT cmpara xOyma W TpH3EMHE
diope je penatuBHO Bucoka. O HOBHX BpCTa Ha
origenHuM mapueirama y Toky 2019. ronuxe
peructposane cy: Athyrium filix femina (L.) Roth.
u Stellaria media (L.) Vill.

The survey of ground vegetation in 2019 was
conducted on all 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 LEVEL Il
SAMPLE PLOT

The assessments of species cover in the tree,
shrub, and herb layers on the Level Il sample plot
“Kopaonik™ were done on June 5™, 2019, then on
July 17, 2019 and finally on September 25", 2019
on previously established square sample units
(10x10 m), which cover an area of 400 m2. These
units are visibly marked in the field.

Table 11.1 (Form 672019.PLV) shows the
most important characteristics of the sample units
(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.

Table 11.2 — Anex 8 (Form 672019.VEM)
contains a list of registered plants with the
assessment of their coverage expressed as the
percentage for each layer.

Compared to the previous period, there were
no significant changes in the floristic composition
and species coverage. Due to the many years of
increased light inflow resulting from the attack of
bark beetles, the coverage of the shrub and herb
layers in the area of square plots | and IV was
relatively high. The following new species were
registered on the experimental plots during 2019:
Athyrium filix femina (L.) Roth. and Stellaria
media (L.) Vill.
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Y ¢uopuctnikoM cactaBy U OpOjHOCTH-
MOKPOBHOCTH  OWJBHHMX  BpCTa Ha  II€JOj
OMOMHIMKALMjCKO] TadyKW, TeHepalHo Tienajyhu
Huje Owro Behux mpomena. Ha memom 00jekTy
YITIaBHOM Cy TIPUCYTHE OWJBHE BpCTE KOje Cy
NpUKa3aHe Ha OTJICAHUM MapIenama.

VY oJHOCY Ha MPETXOJHU NEPHOJA Kaja je
U3BpIIEH  MONMHC  CBUX  OWJBHHX  BpcTa
peructpoBane cy u cinenehe Bpere:

— ¥V copaty apBeha Hema HOBUX BpCTa;

— V¥ copaty x0yma HeMa HOBHX BPCTa,

— 'V cmpaty npuzeMHe (IIOpe PEruCTpPOBaHO je
NojeIMHaYHo  mpucycTBo  Bpcta:  Silene

vulgaris (Moench) Garcke, Genista tinctoria
L., Dactylis glomerata L., Hieracium pilosella
L., Dryopteris filix-mas (L.) Schott., Aconitum
lycoctonum L., Viola sp. u Galium sp.

2 | 5 £

oides (Lam.) Dandy & W

\ -

Cuauxka 11.1. Luzula luzul

{ N
f K

] Canka 1.3.Luzu|a sylvatica (Hudson) Gaudin
Figure 11.3. Luzula sylvatica (Hudson) Gaudin
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ilmott
Figure 11.1. Luzula luzuloides (Lam.) Dandy & Wilmott

There were no major changes in the floristic
composition and abundance of plant species on the
whole the sample plot. The whole area mainly had
plant species that were present in the experimental
units.

Compared to the previous period when the
inventory of all plant species had been made, the
following species were registered:

— There were no new species in the tree layer;

— There were no new species in the shrub layer;

— In the herb layer, individual presence of the
following species was recorded: Silene
vulgaris (Moench) Garcke, Genista tinctoria
L., Dactylis glomerata L., Hieracium pilosella
L., Dryopteris filix-mas (L.) Schott., Aconitum
lycoctonum L., Viola sp. and Galium sp.

Cama 11.2. Luzula pilosa (L.) Willd.
Figure 11.2. Luzula pilosa (L.) Willd.

Cumka 11.4. Senecio nemorensis L.
Figurea 11.4. Senecio nemorensis L.



Camuka 11.5. Silene vulgris (ench) Garcke
Figure 11.5. Silene vulgaris (Moench) Garcke

Cauka 11.6. Epilobium angustifolium L.
Figure 11.6. Epilobium angustifolium L.

Ta6ena 11.1. 672019.(PLV) OcHoBHE noaiu o napiean — Komaonuk
Table 11.1. 672019.(PLV) Plot based information — Kopaonik

SUOITRAISSUO J3U10/EHBNEBIEE BIBLIQ

(9%) 48n09 Jan117Y/
WOI'BIIO0 WHHIUIM BLIMHITINIE PUOIQQEQZGE

10

30
20
15
15

20

(9%) 48A09 |10s aueg
\ BLITHINIE 0dY ==oﬂ=a—v—c=o=

10

10
15
15
20

10
20
15
25

(9%) 49109 S3SSOIN
/eHUdOXeW LIOHdodMO]]

10

(9%) 48102 JaAe| gUaH
sdorrd onwoendu eredud rdyongodMoyy

90
95
90
85
85
80
95
95

90
80
85

75

(w) 1wbiay s9he
g4oH / adorrd anwaendu erednd ennoug eHad)

0.2

0.4
0.3

0.2

0.3

0.2

0.2

0.3

0.2

0.2

0.4
0.3

(9%) 48n02 JaAke| gnuys
JesAgx eredud Loongodyor|

10
10
10
15
15
15

(w) wybray 19ke| gnays
JeHAQ¥ eLedld eHHOUE eHIIA)D)

1.2
1.2
1.3
1.3
1.3
17
17
1.7
1.2
14
14

(9% )49n09 19Ae] 9811
/eyaadr eredud Loongodyoyy

30
30
30
70
70
70
50
50
50
25

25

25

(zw) ease pajdwes
srennmdgon eneaoddos £

100
100
100
100
100
100
100
100
100
100
100
100

8oua/erediQ

1
1
1
1
1
1
1
1
1
1
1
1

apn1|y/eHnong exddonrey

35

35
35

35
35
35

35
35

35
35

35

35

apn1iBuo/eHmxAr exddedios |

+204850
+204850
+204850
+204850
+204850
+204850
+204850
+204850
+204850
+204850
+204850
+204850

apnine] /enudum exddedios |

+431730
+431730
+431730
+431730
+431730
+431730
+431730
+431730
+431730
+431730
+431730
+431730

Burdwes Jo syeq /oHIMO WALEY!

050619

170719
250919

050619

170719
250919

050619

170719
250919

050619

170719
250919

Jagwnu Aaaing/anano fodg

1
2
3
1
2
3
1
2
3
1
2
3

9d/A1 Aonung jesegodndocA HURBH

2
2
2
2
2
2
2
2
2
2
2
2

S1aquiaw ON/eWHL edoHerh [odg

2
2

Pl wed I /eWHL [T

p1 sjdwes/exdosA fodg

410

410

410

10[d spoD/erranden fodq

2

Anuno) eaexdy’

67

67

67

Jagwinu aouanbag/fodg nura g

10
11
12
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11.2. OIJIE/THA IIAPI]EJIA HUBO || -
PHH BPX

OneHa MOKPOBHOCTU MPHUCYTHUX BpCTa y
cupary npBeha, xOyma W mpuzemHe (Qiope Ha
onomHaukanujckoj tauku Husoa Il — LpaU Bpx
m3ppiiena je 03. 06. 2019. rogune, 15. 07. 2019.
roaune u 23. 09. 2019. ronuHe Ha MOCTABJLEHUM
OTJIeTHUM Tapiienama y Bumy kBaapata (10x10 m),
ynMe je yKymHo oOyxsaheno 400 m? moBpuinHE.
HaBenene mapuene cy Ha TepeHy BHIHO
obenexeHe.

Y tabemn 11.3 (O6paszan 672019.PLV)
NpUKa3aHd Cy OCHOBHU TNOJAald O OTJICAHUM
MOBpIIMHAMa (HaAMOpCKa BHICHWHA, Teorpadcka
IMMpUHA W Ty)KWHA, JAaTyM OIEHE, IOKPOBHOCT
cupara apseha, xOyma u mnpusemMHe ¢uiope,
Cpeama BUCHHA CIIpaTa )Oyma U Ipu3eMHe ¢uiope,
MOKPOBHOCT ~ MaxOBHHA, HEMOKPHBEHH €0
3eMJBHINTA, Ka0 W TOKPUBEHOCT 3€MJBHIITA
JUCHUM OTIaJIOM).

Y Tabemn 11.4 — Amekc 8 (OOpazan
672019.VEM) je mnpukasaH COHCaK CBUICHTHU-
paHHuX OWJbaka ca OICHOM HHXOBE MOKPOBHOCTH
U3pakeHe y MPOLEHTHMA I10 CIIPaTOBHMA.

Yetnpu TOIWHE HAaKOH e€JEMEHTapHe
HETNorojie y BHAY JeNojoMa, Ha OIJIEAHUM
mapriesiamMma  Kpommmbe crabama Oykee (Fagus
sylvatica L.) cy <ce y 3HarHOj MepH
peBUTANIM30BANe, MehyTHM Yy HBHUMa C€  jOII
npumehyjy nocnenuiie somoBa. Kao pesynarar
Onaror moBehama KpOLIKH, HCTOBPEMEHO C€ Y
npu3eMHOM  cmpary — npumehyje  cMameme
OpojHocTu-okpoBHocTH KyrnuHe (Rubus hirtus
Wald. & Kif.).

Jeo noamiatka O6ykee (Fagus sylvatica L.)
W3 MPHU3EMHOT CIIpaTa je ypacTao y cupart kO0yma,
mTo je moBehao yKymHy MOKpOBHOCT OBOT CIIpaTa.
Cmameme kynuHe (Rubus hirtus Wald. & Kif.) y
MPU3EMHOM CJIOjy yTHUIANO je W Ha ToBehame
OpOjJHOCTH-TTOKPOBHOCTH HOBOT' MOJAMJIaTKa OyKBE
y OBOM CIIpary.

Ciavyna curyandja je ¥ ca  OCTaIUM
myMmMckuM Bpcrama (Acer pseudoplatanus L.,
Prunus avium L.), MehyTiM BUX0OBO IPUCYCTBO Ha
OTJICHMM IaplesaMa je joul yBeK 10jeIuHaqHo.

Ananmu3oM (GpIOpHCTHYKOT cacTaBa Ha I1eN0j
MOBPIIMHY OMOWHJTUKAIIM]jCKE TaYKe, KOja Ce BPIIU
MEPUOJNYHO, MOXKE C€ KOHCTAaTOBaTH Ja HHje
JIOLIIO 0 OWTHUX MpOMEHa. JoIl yBEK je BpPJIO
BHCOKa nokposHocT Kymnuae (Rubus hirtus Wald. &
Kif.) u Bp6oBuue (Epilobium angustifolium L.),
Kao mocienuna gegonoma usz 2014/2015. roaune.
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11.2 CRNI VRH LEVEL I1
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 June 3 2019, then on
July 15", 2019, and finally on September 23", 2019
on previously established square sample units
(10x10 m), which cover an area of 400 m2. These
units are visibly marked in the field.

Table 11.3 (Form 672019.PLV) shows the
most important characteristics of the sample units
(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.

Table 11.4 — Anex 8 (Form 672019.VEM)
contains a list of registered plants with the
assessment of their coverage expressed as the
percentage for each layer.

Four years after the natural disaster in the
form of an ice storm, beech trees (Fagus sylvatica
L.) had greatly regenerated their crowns. However,
the consequences of ice breaks are still visible. The
slight increase in the coverage of the tree layer
contributed to the reduction in the coverage of
blackberry (Rubus hirtus Wald. & Kif.).

Part of the beech (Fagus sylvatica L.) young
growth from the herb layer grew into the shrub
layer, which increased the overall coverage of this
layer. The decrease in blackberry (Rubus hirtus
Wald. & Kif.) in the herb layer also contributed to
the increase in the number-coverage of the young
beech growth in this layer.

The situation is similar concerning other
forest trees species (Acer pseudoplatanus L.,
Prunus avium L.), but their presence on the
experimental plots is still individual.

The analysis of the floristic composition on
the whole surface of the sample plot, which is
conducted periodically, shows that no significant
changes had occurred. Blackberry (Rubus hirtus
Wald. & Kif) and willow herb (Epilobium
angustifolium L.) coverage are still very high, as a
result of the 2014/2015 ice storm.



Ha miesiom 00jekTy yriiaBHOM Cy TPHCYTHE

OWJbHE BpCTE KOje Cy NpHUKa3zaHe Ha OTJICJTHUM
napuenama. Y OJHOCY Ha MNPETXOIHH TEPUO,
peructpoBane cy cienehe HoBe BpcTe:

VY cnpary npeeha HeMa HOBHUX BpCTa;

VY cnpary x0Oyma HeMa HOBHUX BPCTa;

VY cmpary npusemHe ¢uiope perucTpoBaHO je
nojenuHaqHo npucyctBo Bpcra: Athyrium filix
femina (L.) Roth, Dryopteris filix-mas (L.)
Schott, Rosa canina L. u Carex sylvatica
Hudson.

Canka 11.7. Ho;[na 6KBe U TOPCKOT jaBopa y

cpaTty k0yma
Figure 11.7. The young growth of beech and
sycamore maple

Cumka 11.9. Sambucus nigra L.
Figure 11.9. Sambucus nigra L.

The whole area mainly had plant species

that were present in the experimental units.
Compared to the previous period, the following
species were registered:

There were no new species in the tree layer;
There were no new species in the shrub layer;
In the herb layer, individual presence of the
following species was registered: Athyrium
filix femina (L.) Roth, Dryopteris filix-mas (L.)
Schott, Rosa canina L., and Carex sylvatica
Hudson.

Cuamnka 11.8. JlennmudHa pereHepaiiija Kpoumby
OyKBe HaKOH JIeZj0IoMa

Figure 11.8. Partial regeneration of beech crowns after
the ice storm

P v
Cusmka 11.10. Epilobiom angustifolium L.
Figure 11.10. Epilobiom angustifolium L.
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Ta6ema 11.3. 672019. (PLV) OcHoBHu mojanu o mapuend — Lpan Bpx

Table 11.3. 672019. (PLV) Plot based information — Crni vrh

SUOITBAIBSCO J8Y1O/BHBXELEE BIBLIQO

(9%) 48100 Jon17Y/
WOYELO0 WHHOUL BLIMUIrNIE LIOHIandMo||

90
90
80
90
90
80
90
90
80
90
90
80

(9%) 48n09 [I0S aueg
/ BLIMU9rNIE 03X MHIFNAMOIIH

20
15
25
20
25

35
20
15
25

20
15
25

(9%) 18109 SBSSOIN
/eHHdOXeW LIOHdodMOo|

(9%) 491092 Jake| quaH
/adorrd onnacudu erednd ryongodMory

80
85

75
80
75
65
80
85
75
80
85
75

(w) 1ybiay 19Ae]
gJaH / adorrd snwaendu eredd enuoug eHad)

0.3
0.4

0.3

0.3
0.4

0.3

0.3
0.4

0.3
0.3

0.4

0.3

(%) 18102 19Ae| gqniys
JeHAQ¥ eLedid LdoHgodMOL]

40

50
50
20
20
20
10
10
10

(w) yBiay 434e| gnays

JeHAQ¥ eLedid eHuOUd eHIId)

15
1.7
1.7
15
1.7
1.7
13
15
15
1.2
1.2
1.2

(9%) 49102 JdAe| 9841
seyaadr eredud LdyoHgodMo]]

45

45

45

50
50
50
90
90
90
80
80
80

(zw) eaue pajdwes
fenumddaon eneaoddoe £

100
100
100
100
100
100
100
100
100
100
100
100

9oua4/erediQ

1
1
1
1
1
1
1
1
1
1
1
1

apn1|y/eHnoug exddonrey

19
19
19
19
19
19
19
19
19
19
19
19

apn1Buo/eHmxAr exdpediod |

+215838
+215838
+215838
+215838
+215838
+215838
+215838
+215838
+215838
+215838
+215838
+215838

apme/eandum exodediod |

+440755
+440755
+440755
+440755
+440755
+440755
+440755
+440755
+440755
+440755
+440755
+440755

Burdwes jo syeq/anamo wALe?

030619

150719

230919

030619

150719

230919

030619

150719

230919

030619

150719

230919

Jaguwnu Asaing/omamo fodq

1
2
3
1
2
3
1
2
3
1
2
3

9dA1 Aaning jesedoddosd HuheH

2
2
2
2
2
2
2
2
2
2
2
2

slagquiaw ON/ewnL edonern fodgq

2
2
2
2
2
2

p! wes]/eWHL I'TH

0
0
0

p1 sjdwes/exdosA fodgq

10|d spo)/arranden fodgq

413]0
41310
413]0

4|4

414

414

Anuno)eaexdy’

67

67

67

67

67

67

Jaguinu agusnbag/fodo unrog

10
11
12
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11.3. OI'JIE/THA IIAPIL]EJIA HUBO 11 -
MOKPA I'OPA

OneHa MOKPOBHOCTH TMPHUCYTHUX BPCTa Y
crpary apseha, xOyma W mpm3emMHE ¢iope Ha
omomuankanyjckoj Tauku Husoa Il — Mokpa ['opa
m3Bpuena je 06. 06. 2019. ronune, 18. 07. 2019.
roguHe u 26. 09. 2019. roguHe Ha MOCTaBJEEHUM
OTJIeIHUM Mapriesiama y Buay kBagpara (10x10 m),
yuMe je yKymHo oOyxBaheno 400 m? moBpuinHe.
HaBenene mapuene cy Ha TepeHy BHIHO
o0enexeHe.

Y Tabemn 11.5 (O6pasan 672019.PLV)
NpUKa3aHd Cy OCHOBHH TIOAAllMd O OIJIEAHUM
MOBpIIMHAMa (HaIMOPCKa BHCHHA, Teorpadcka
MIUpUHA W AYKUHA, JAaTyM OIIEHE, IOKPOBHOCT
cupara napeeha, xOywma u mnpusemHe ¢Iope,
Cpellia BUCHHA CITpaTa )Oyma U pu3eMHe Giope,
HNOKPOBHOCT ~ MaxOBHMHA, HEMOKPHBEHH /IO
3eMJBMINTA, KAa0 W TOKPUBEHOCT 3€MJBHUIITA
JIUCHUM OTIaJIOM).

Y Tabemu 11.6 Amexc 8 (OOpazan
672019.VEM) je MpUKa3aH CIIHCaK
eBUJICHTHpaHUX OWspaka IO CIpaToBUMa ca
OLICHOM IHUXOBE IIOKPOBHOCTH M3paXEHE Yy
HPOLICHTHMA.

Y ogHOCy Ha  OpPETXOAHE  TOJUHE,
(bIIOpUCTHYKHM cacTaB W MOKPOBHOCT OWJbaka Ha
OTJIelHUM TOBpIIMHAMa HHUje Cce 3HaYajHHje
Memao. Mako je 2019. ronunaa Ouina cyniHa roJuna,
npoJichHu, JEeTHH U jeceU allCeKT ocMaTpama je
MOKa3ao Ja HHUje OWIo 3Ha4YajHUjer OmaJama
OpOjHOCTH-TIOKPOBHOCTH OMJBHHX BPCTA.

OcuM BpcTa KOj€ Cy MPUCYTHE Ha OTJICTHUM
MOBPIIMHAMA, HA I[EJIOM 00jeKTy PErUCTPOBaHE CY
u cnez[ehe BpCTC:

— Copar apeeha — ocum Oestor 6opa u IpHOT
0opa HeMa JIpyTrux BpCTa.

— Copar x0yma — Acer tataricum L., Cornus
sanguinea L., Ostrya carpinifolia Scop.,
Sorbus torminalis (L.) Crantz, Sorbus
domestica L., Malus sylvestris Miller,
Corylus avellana L., Viburnum lantana L.,
Viburnum opulus L., Rosa canina L.,
Cotinus coggygria  Scop., Acer
pseudoplatanus L., Clematis vitalba L.

— Copar npuzemHe ¢uope — Pteridium
aquilinum  (L.) Kuhn, Tanacetum
corymbosum (L.) Schultz Bip., Campanula
rapunculus L., Rubus candicans Weihe ex
Reichenb., Rubus caesius L., Scrophularia
nodosa L., Mycelis muralis (L.) Dumort.,
Hieracium murorum L., Athyrium filix-
femina (L.) Roth, Eupatorium cannabinum
L., Geum urbanum L., Rumex sp. u Cytisus

sp.

11.3. MOKRA GORA LEVEL I
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 June 6™, 2019, then on
July 18", 2019 and finally on September 26", 2019
on previously established square sample units
(10x10 m), which cover an area of 400 m2. These
units are visibly marked in the field.

Table 11.5 (Form 672019.PLV) shows the
most important characteristics of the sample units
(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.

Table 11.6 — Anex 8 (Form 672019.VEM)
contains a list of registered plants with the
assessment of their coverage expressed as the
percentage for each layer.

Compared to the previous period, there were
no significant changes in floristic composition and
species coverage. Although 2019 was a dry year,
the spring, summer, and autumn aspect of the
survey showed that there was no significant decline
in the abundance-coverage of plant species.

Besides the species present on the sample
units, the whole area had the following plant
species:

— Tree layer — besides the Scots pine and
Austrian pine, there are no other species;

— Shrub layer — Acer tataricum L., Cornus
sanguinea L., Ostrya carpinifolia Scop.,
Sorbus torminalis (L.) Crantz, Sorbus
domestica L., Malus sylvestris Miller,
Corylus avellana L., Viburnum lantana L.,
Viburnum opulus L., Rosa canina L.,
Cotinus coggygria  Scop., Acer
pseudoplatanus L., Clematis vitalba L.;

— Herb layer — Pteridium aquilinum (L.)
Kuhn, Tanacetum corymbosum (L.)
Schultz Bip., Campanula rapunculus L.,
Rubus candicans Weihe ex Reichenb.,
Rubus caesius L., Scrophularia nodosa L.,
Mycelis muralis (L.) Dumort., Hieracium
murorum L., Athyrium filix-femina (L.)
Roth, Eupatorium cannabinum L., Geum
urbanum L., Rumex sp. and Cytisus sp.
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Ha OMOMHIMKAIMjCKO] TauKH, yCIen yaapa Ground fires broke out in several places of
rpoma, y 2019. rogunu je Ha Hekonuko mecta  the sample plot in 2019. They were caused by
n30uo npuzeMHu noxap. OBaj nmoxkap je 3axsatuo  lightning strikes, but affected small areas and had
MaJie TIOBPIITHHE ¥ HeMa Belier 3Havaja. no major effects.

: e 2 - Bt :
Cismika 11.11. Prunella laciniata (L.) L.
Figure 11.11. Prunella laciniata (L.) L.

{h i d v ] 11

Canka 11.12. Pteridium uiIinum (L.) Kuhn Cumka 11.13. Festuca hetrophylla Lam.
Figure 11.12. Pteridium aquilinum (L.) Kuhn Figure 11.13. Festuca heterophylla Lam.
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Ta6ema 11.5. 672019. (PLV) OcHoBuu nogamu o napueian — Mokpa I'opa
Table 11.5. 672019. (PLV) Plot based information — Mokra Gora

Suo11eAI8SqO
J9ylQ/eHeXRURE BIIBLYO

(9%) 43700 181117/ WoXELIO
WHHIMIC BLINTUIINIE ,-bc:om:\-mv—c:

30
10
10
20
10
10
20
10
10
10

(9%) 18A09 |10S aieg
/ BLIMUIrNIE 03X MHIFNAMOIIH

10
10
15
10
15
20
20
15
10
10

10

(9%) 48A09 S8SSOIN
/eHHdOXeW LIOHdodMOo|

85
80
80
90
90
90
90
90
90
70
70
70

sadorrd
aHWIendu eredud rdoHgodMoy]

90
90
85
80
85
80
80
85

90
90
95

90

(w) 1ybiay aaAe| qisH / adorrd
JHWIcudu eredud eHudud eHad)

0.2
0.2
0.2
0.3
0.3
0.2
0.3
0.3
0.2

0.3
0.3
0.2

(9%) 48n02 J3ke| gnuys
Jetfo¥ eredmd Lyongodyory

0.3
0.3
0.3
25
25
25

15
15
15

(w) wyBray 1ke| gnays
JeHAQ¥ eLedId eHHONE eHIIA)

15
15
15
3.5
3.5
3.5

1.2
1.2
1.2

(9% )48n02 J3Ae| 9841
seyaadyr eredud rooHgodMof]

80
80
80
70
70
70
40

40

40

80
80
80

(zw) eaue pajdwes
fenumddaon eneaoddoe £

100
100
100
100
100
100
100
100
100
100
100
100

doua/erediQ

1
1
1
1
1
1
1
1
1
1
1
1

apn1N|y/eHuoud exddonrey

12

12

12

12

12

12

12

12

12

12

12

12

apn1iBuo/enmxAr exddediod |

+192900
+192900
+192900
+192900
+192900
+192900
+192900
+192900
+192900
+192900
+192900
+192900

apme] /enudum exdpediod |

+434527
+434527
+434527
+434527
+434527
+434527
+434527
+434527
+434527
+434527
+434527
+434527

Buijdwes Jo syeq /oHaMO WALEY!

060619

180719

260919
060619

180719

260919
060619

180719

260919
060619

180719

260919

Jaquinu Aaning/anamo fodg

1
2
3
1
2
3
1
2
3
1
2
3

9dA) Aonung jeedoddocA HURBH

2
2
2
2
2
2
2
2
2
2
2
2

S1aquiaw ON/ewnl egoHerh fodgq

2

P! WeaL/ewnL 1

p1 sjdwes/exdoeA fodgq

4

10[d spoy/erranden fodq

5

514]0

Anuno) eaexdyy

67

67

67

Jsquinu sousnbag/fodg uurag

10
11
12
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12. ®EHOJIOILIKA OCMATPAIbA Y
2019. TOAUHU

®enonoruja je neduHECaHa Kao HAayKa O
npahemy BHIUBMBHX [elIaBaa y >KABOTHOM
muKiIycy omsbaka. Iloganm o BpeMeHy W Tpajamy
NOjeIMHUX JelllaBaba Ha OMJbKaMa TpyXxajy
BpeIHe TojaTKe M nH(OpMAaIje O CTamy Onbaka,
Kao M 0 Moryhem JenoBamy OKONHMHE Ha OWJBbKE,
Kao wmWTOo cy Hip. knumarcke ¢uykryauuje (ICP
Forests Manual, 2010).

VY OKkBHUpY MOHHTOpPHHIAa Ha OHWOWHJIWKA-
OUjcKUM Taykama HwuBo-a 2, rme ce mocMatpa
(eHomoruja mrymMckor napBeha, OCHOBHH HWJb je
CHCTEMAaTCKO TIOCMAaTpame M CHUMAE TOIUIIBIX
(haza pa3Boja nrymckor apseha, kao 1 mocMaTpame
U CHUMambe OMOTUYKHUX U a0MOTHYKUX YHHUIIAIA U
nojaBa. OCHOBHM 3a/1aTak (DEHOIIOIIKUX OCMAaTpama
Ha OnomHIUKaIyjckuM Taukama Huso-a 2 je, ma ce
o0e30eie OCHOBHE W JOJaTHE WH(poOpMAIHje O
cTtabmmMa Koja ce Hajlaze Ha Taykd, Kako Ou ce
noOwiw momany o (EHOJOTH]H, T€ IOBEIH y BE3y
ca yTHIIajeM KIIMMe Ha IIYMCKE EKOCHUCTEME.

Ha OwounmukainujckuM Taukama Hwupo-a 2
onabpano je mo 15 crabama moMHHAHTHE BPCTE Ha
KojuMa cy o0aBJbeHa (EHOJIOIIKA OCMaTpama. Y
OKBHUpPY (PEHOJIOIIKOT OCMaTpama JETEKTOBAHU CY
u npahenn cnenehu norabhaju:

— IHcTame

— mpomeHa 6oje mumrha/deTuHa
(mexosopu3aruja)

— omajaame nuinha/gyeTnHa

— 3Hauajuu 3Haiwm omrehena nunrha/yernna
WIIN KPOIIHHE

— octana omrehema (JTOMOBH rpaHa U
crabaya 1 M3BaJbUBama cradaia)

—  CEKYHJapHO MyIUbCHC

— IBeTame.

HaBenenu mapamerpu ce mpare 3a cra0na
KOja ce Hajia3e Ha caMoj MapIielid, Kao U 3a Ly
napiieity YOIIITeHO, MOYEBIIA O] MPBOT H3JIacKa
Ha TepEeH.
Peructparuja norahaja (ucrame, onaname
JICTOBA UT/I.) PAHTHPA CE IPEeMa CKaJIH:
1. <1%
2. 1-33%
3. 33-66%
4. 66-99%
5. >99%.

12. PHENOLOGICAL OBSERVATIONS
IN 2019

Phenology can be defined as the study of
visible plant life-cycle events and their interactions
with the environment. The data on timing and
duration of different phenological events provide
valuable data about the plant condition and possible
environmental impacts on plants, such as climate
change (ICP Forests Manual, 2010).

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,
as well as observation and recording of biotic and
abiotic factors and events. The main task of the
phenological observations 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.

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:

—  flushing

— autumnal colouring

— leaf/needle fall

— significant signs of leaf/needle or crown
damage

— other damage (broken branches or stems
and uprooted trunks)

— secondary flushing

— 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%.

agrwdE
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[Mocmatpamem QeHomomkux gorahjaja Ha
JYTOPOYHOM HHBOY U TyMadelheM pe3ynTara
JNOOUjeHNX METOJIOM aHaJN3e BPEMCHCKHUX CepHja,
Moryhe je youutu oOpacue oOJcTymama of
yobOuuajeHor. Ha HHMBOy 3HauajHUX MOMepama
(dhenonomkux (eHoMeHa (moba IBeTama, 3pema

IUIOI0BAa  WTH.) TMpPENo3Hajy Cce€  eIeMEeHTH
IO0ATHUX TIPOMEHA KITME.
Obpangom rmoJlaTaKa Jo0rjeHnx

HAjCaBPEMEHHUJUM TEXHOJIOIIKUM TPUCTYIIOM Y
npahemy Qenonoruje (mocrasibame ypehaja koju
canMmajy wm  (Qororpadumry) modmjajy ce
NPEeJUKTUBHM MOAETH KOjU Jajy jOIl jacHHuje
MpOLICHE.

12.1. OIJIE/THA IIAPI]EJIA KOIIAOHHK

Ha Owomnmmkarujckoj Taukum HwuBo-a 2
Komaonuk omabpano je 15 crabana cmpue (Picea
abies L.) koja cy Kao W CBake TojWHEe Owia
npeaMeT (EHOJOMIKUX ocMaTpama. Ha mouerky
BEreTalloHe Ce30He, 3aMemheHa Ccy JBa CyBa
crabna (88 u 114) HoBuMm crabiuma 93 u 117.
deHodaze cy mocMaTpaHe y KOHTUHYHTETY, KaKoO
Cy Ce CMCHUBAC.

VY rabenama (12.1, 12.2 u 12.3) npukazanu
Cy moaanu Jo0ujeHH (EHOJIOIIKUM OCMATPAmEM,
ca Onounaukanujcke Tauke Husoa 2 — Konaonuk,

Long-term observation of phenological
events and interpretation of the results obtained by
the method of time series analyses can reveal the
patterns of deviations from normal behaviour. For
instance, some elements of global climate change
can be identified by observing shifts in the most
important phenological phenomena (time of
flowering, fruit ripening, etc.).

The data collected by applying the latest
technology to phenology monitoring (installation
of devices that record or take photos) produced
predictive models that provide even clearer
assessments.

12.1. KOPAONIK SAMPLE PLOT

Phenological observations on the Level Il
sample plot on Kopaonik were conducted on 15
Norway spruce trees (Picea abies L.) selected for
annual phenological observations. At the beginning
of the growing season, two dead trees were
replaced (trees 88 and 114) with new ones (trees 93
and 117). Phenophases were monitored
continuously as they alternated.

Tables (12.1, 12.2, and 12.3) contain
phenological monitoring data collected on the
Kopaonik Level Il sample plot starting from the

TMOYCBLIIN OO NPBOT U3JIaCKa Ha TCPCH.

first field visit.

Tabena 12.1. 672019 (PLP) Tabena 3a peructpanujy npeeha nzabpaHor 3a HHTEH3UBHH (DEHOIOMIKA MOHUTOPHHT —
Komnaonuk
Table 12.1. 672019 (PLP) Table for registration of the trees selected for intensive phenological monitoring —

Kopaonik
Pennu 0p. |Bp.napuene| Illludgpa spcre Jatym Bp cTabaa Bunous neo IpaBan Hosmumja Apyre .
Sequence Plot Tree species N0CTABJbALA Tree __Kpyne ocMaTpama ocMaTpama |- oncepBaje
number number code Installation date | number Visible crown Visible direction \_/ertlgal Other_
part direction observations
1 2 118 160910 75 3 4 1 Usnea barbata
2 2 118 160910 76 3 4 1 Usnea barbata
3 2 118 160910 78 3 4 1 Usnea barbata
4 2 118 160910 79 3 4 1 Usnea barbata
5 2 118 160910 80 3 4 1 Usnea barbata
6 2 118 160910 85 3 4 1 Usnea barbata
7 2 118 160910 86 3 4 1 Usnea barbata
8 2 118 160910 87 3 5 1 Usnea barbata
9 2 118 160910 98 3 4 1 Usnea barbata
10 2 118 160910 118 2 4 1 Usnea barbata
11 2 118 160910 120 1 7 1 Usnea barbata
12 2 118 160910 121 1 5 1 Usnea barbata
13 2 118 160910 124 2 8 1 Usnea barbata
14 2 118 020419 93 3 4 1 Usnea barbata
15 2 118 020419 117 3 4 1 Usnea barbata
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Taobema 12.2. 672019 (PHE) Ipaheme denosomkux penomena — Konaonuk
Table 12.2. 672019 (PHE) Observation of phenological events - Kopaonik

Peaun op. Bp.napuene IIndgpa Bpcre Jorabhaj JlaTyM 3anaxkama Peruchm';aH Jlpyre oncepBanuje
Sequence number | Plot number | Tree species code | Event code | Date of observation S norabaj Other observations
core of the event

1 2 118 1 020419 1

2 2 118 1 150419 1

3 2 118 1 250519 1

4 2 118 1 050619 2

5 2 118 1 190719 4

6 2 118 1 230819 5

8 2 118 3 190919 2

9 2 118 3 171019 2

10 2 118 3,2 201119 3,4

Tabeaa 12.3. 672019 (PHI) Benexeme (enonomkux GpeHomena — KomaoHuk
Table 12.3. 672019 (PHI) Recording of phenological events — Kopaonik
Petun 6p. Bp. Jorahaj Jatym PCFI/ICTPOI.SaH MeTtoa kopumhen ]
Sequence Bp. napuene | apsera Event 3anaama aorabaj 32 mocMaTpame Jpyre oncepaauuje
Plot number Tree Date of the Score of the Method used for Other observations
number code - .
number observation event observation

1 2 75 1 020419 1 1 Usnea barbata
2 2 76 1 020419 1 1 Usnea barbata
3 2 78 1 020419 1 1 Usnea barbata
4 2 79 1 020419 1 1 Usnea barbata
5 2 80 1 020419 1 1 Usnea barbata
6 2 85 1 020419 1 1 Usnea barbata
7 2 86 1 020419 1 1 Usnea barbata
8 2 87 1 020419 1 1 Usnea barbata
9 2 98 1 020419 1 1 Usnea barbata
10 2 118 1 020419 1 1 Usnea barbata
11 2 120 1 020419 1 1 Usnea barbata
12 2 121 1 020419 1 1 Usnea barbata
13 2 124 1 020419 1 1 Usnea barbata
14 2 93 1 020419 1 1 Usnea barbata
15 2 117 1 020419 1 1 Usnea barbata
1 2 75 1 150419 1 2 Usnea barbata
2 2 76 1 150419 1 2 Usnea barbata
3 2 78 1 150419 1 2 Usnea barbata
4 2 79 1 150419 1 2 Usnea barbata
5 2 80 1 150419 1 2 Usnea barbata
6 2 85 1 150419 1 2 Usnea barbata
7 2 86 1 150419 1 2 Usnea barbata
8 2 87 1 150419 1 2 Usnea barbata
9 2 98 1 150419 1 2 Usnea barbata
10 2 118 1 150419 1 2 Usnea barbata
11 2 120 1 150419 1 2 Usnea barbata
12 2 121 1 150419 1 2 Usnea barbata
13 2 124 1 150419 1 2 Usnea barbata
14 2 93 1 150419 1 2 Usnea barbata
15 2 117 1 150419 1 2 Usnea barbata
1 2 75 1 250519 1 1 Usnea barbata
2 2 76 1 250519 1 1 Usnea barbata
3 2 78 1 250519 1 1 Usnea barbata
4 2 79 1 250519 1 1 Usnea barbata
5 2 80 1 250519 1 1 Usnea barbata
6 2 85 1 250519 1 1 Usnea barbata
7 2 86 1 250519 1 1 Usnea barbata
8 2 87 1 250519 1 1 Usnea barbata
9 2 98 1 250519 1 1 Usnea barbata
10 2 118 1 250519 1 1 Usnea barbata
11 2 120 1 250519 1 1 Usnea barbata
12 2 121 1 250519 1 1 Usnea barbata
13 2 124 1 250519 1 1 Usnea barbata
14 2 93 1 250519 1 1 Usnea barbata
15 2 117 1 250519 1 1 Usnea barbata
1 2 75 1 050619 2 1 Usnea barbata
2 2 76 1 050619 2 1 Usnea barbata
3 2 78 1 050619 2 1 Usnea barbata
4 2 79 1 050619 2 1 Usnea barbata
5 2 80 1 050619 2 1 Usnea barbata
6 2 85 1 050619 2 1 Usnea barbata
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Penun 6p. 5 bp. Torahaj Jatym Peruchm.sau Mertoa kopuuhen .
Sequence p. mapuejie | apBsera Event 3anaxkama noralaj 3a mocMarTpame Jpyre onceppauuje
Plot number Tree Date of the Score of the Method used for Other observations
number code X :
number observation event observation
7 2 86 1 050619 1 1 Usnea barbata
8 2 87 1 050619 1 1 Usnea barbata
9 2 98 1 050619 1 1 Usnea barbata
10 2 118 1 050619 1 1 Usnea barbata
11 2 120 1 050619 2 1 Usnea barbata
12 2 121 1 050619 2 1 Usnea barbata
13 2 124 1 050619 2 1 Usnea barbata
14 2 93 1 050619 1 1 Usnea barbata
15 2 117 1 050619 1 1 Usnea barbata
1 2 75 1 190719 4 1 Usnea barbata
2 2 76 1 190719 4 1 Usnea barbata
3 2 78 1 190719 4 1 Usnea barbata
4 2 79 1 190719 4 1 Usnea barbata
5 2 80 1 190719 4 1 Usnea barbata
6 2 85 1 190719 4 1 Usnea barbata
7 2 86 1 190719 4 1 Usnea barbata
8 2 87 1 190719 4 1 Usnea barbata
9 2 98 1 190719 4 1 Usnea barbata
10 2 118 1 190719 4 1 Usnea barbata
11 2 120 1 190719 4 1 Usnea barbata
12 2 121 1 190719 4 1 Usnea barbata
13 2 124 1 190719 4 1 Usnea barbata
14 2 93 1 190719 4 1 Usnea barbata
15 2 117 1 190719 4 1 Usnea barbata
1 2 75 1 230819 5 1 Usnea barbata
2 2 76 1 230819 5 1 Usnea barbata
3 2 78 1 230819 5 1 Usnea barbata
4 2 79 1 230819 5 1 Usnea barbata
5 2 80 1 230819 5 1 Usnea barbata
6 2 85 1 230819 5 1 Usnea barbata
7 2 86 1 230819 5 1 Usnea barbata
8 2 87 1 230819 5 1 Usnea barbata
9 2 98 1 230819 5 1 Usnea barbata
10 2 118 1 230819 5 1 Usnea barbata
11 2 120 1 230819 5 1 Usnea barbata
12 2 121 1 230819 5 1 Usnea barbata
13 2 124 1 230819 5 1 Usnea barbata
14 2 93 1 230819 5 1 Usnea barbata
15 2 117 1 230819 5 1 Usnea barbata
1 2 75 3 190919 2 1 Usnea barbata
2 2 76 3 190919 2 1 Usnea barbata
3 2 78 3 190919 2 1 Usnea barbata
4 2 79 3 190919 2 1 Usnea barbata
5 2 80 3 190919 2 1 Usnea barbata
6 2 85 3 190919 2 1 Usnea barbata
7 2 86 3 190919 2 1 Usnea barbata
8 2 87 3 190919 2 1 Usnea barbata
9 2 98 3 190919 2 1 Usnea barbata
10 2 118 3 190919 2 1 Usnea barbata
11 2 120 3 190919 2 1 Usnea barbata
12 2 121 3 190919 2 1 Usnea barbata
13 2 124 3 190919 2 1 Usnea barbata
14 2 93 3 190919 2 1 Usnea barbata
15 2 117 3 190919 2 1 Usnea barbata
1 2 75 3 171019 2 1 Usnea barbata
2 2 76 3 171019 2 1 Usnea barbata
3 2 78 3 171019 2 1 Usnea barbata
4 2 79 3 171019 2 1 Usnea barbata
5 2 80 3 171019 2 1 Usnea barbata
6 2 85 3 171019 2 1 Usnea barbata
7 2 86 3 171019 2 1 Usnea barbata
8 2 87 3 171019 2 1 Usnea barbata
9 2 98 3 171019 2 1 Usnea barbata
10 2 118 3 171019 2 1 Usnea barbata
11 2 120 3 171019 2 1 Usnea barbata
12 2 121 3 171019 2 1 Usnea barbata
13 2 124 3 171019 2 1 Usnea barbata
14 2 93 3 171019 2 1 Usnea barbata
15 2 117 3 171019 2 1 Usnea barbata
1 2 75 3,2 201119 3,4 1 Usnea barbata
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Pexunu 0p. bp. Torahaj Jatym Peruchm'sau Metoa kopuuhen )
Sequence Bp. napuese | apsera Event 3anaxkama noralaj 3a mocMaTpame Jlpyre orncepsainuje
Plot number Tree Date of the Score of the Method used for Other observations
number code X :
number observation event observation
2 2 76 3,2 201119 3,4 1 Usnea barbata
3 2 78 3,2 201119 3,4 1 Usnea barbata
4 2 79 3,2 201119 3,4 1 Usnea barbata
5 2 80 3,2 201119 3,4 1 Usnea barbata
6 2 85 3,2 201119 3,4 1 Usnea barbata
u7 2 86 3,2 201119 3,4 1 Usnea barbata
8 2 87 3,2 201119 3,4 1 Usnea barbata
9 2 98 3,2 201119 3,4 1 Usnea barbata
10 2 118 3,2 201119 3,4 1 Usnea barbata
11 2 120 3,2 201119 3,4 1 Usnea barbata
12 2 121 3,2 201119 3,4 1 Usnea barbata
13 2 124 3,2 201119 3,4 1 Usnea barbata
14 2 93 3,2 201119 3,4 1 Usnea barbata
15 2 117 3,2 201119 3,4 1 Usnea barbata

[lpBuM oOwmnaciyiMa OTJCIHOT T0Jba Ha
Komaonuky y 2019. rogunmu, (17. u 21. janyapa, 06.
u 23. ¢ebpyapa, 09. u 19. mapra) HHje olleHUBaHA
(enonomka (asa jep cy crabia Ouina MOKpUBEHA
CHS)KHMM TIOKPHUBAa4YeM W Yy CTalkby MHPOBamba.
[Ipermeqom crabama 02. wm 15. ampuna
KOHCTaTOBaHO je nuctame <1%. Takohe u 25. maja
KOHCTaTOBaHO je Jucrame <1%, a TeK NpBO
perucTpoBame nuctama o 1-33% 3abenexeHo je
05. jyHa, HaKOH IYyTOTPAjHOT XJIAJHOT BpEeMEHa.
VYcnen Harjor OToIJbaBamka U KpeTarmha BereTalmje
MPECKOYCHA je perucTpalyja aucrama o 33-66%
1 19. jyna ycTaHOBIBEHO je JucTame o1 66-99%, na
Om ce HapemHWM TIperienoM 23. aBrycra
KOHCTATOBAJIO MOTIIYHO JUCTALE KOj€ j& H3HOCHIIO
>99%. Onamame uyetmHa Mame onx 1%
KOHcTaToBaHo je 19. cenTemOpa, 0K je 00MIacKOM
17. oktobOpa u 20. HOBeMOpa 3a0esieKeHa jecermha
nmpoMeHa 0oje yeTuHa (nekojiopu3saiyja) og 1 g0
33% kao u omamame YyeTHHa y orcery o1 33-66%.

Ha ¢pororpadujama koje cieae nprukazaHo je
npaheme GeHoomkux hasa Ha OrJICAHO] MaPIEIIn
Huso-a 11, Konaonuk. 300r 00MMHOCTH MogaTaka
y M3BEIITAjy je MPUKa3aHo jeHo ogadpaHo cTadio
0 TMOYeTKa KpeTama BereTaiuje ma JI0 HEHOT
3aBpIlETKa, JOK je NeJNOKynaH TOK mpahiema
(EeHONIOIMKKUX TI0jaBa Ha CBUM MpeABHCHUM
crabimma fgat y npmiory Ha CD-y (Anekc 7).

The first field visits of "Kopaonik™ sample
plot in 2019 (on January 17" and 21%, February 6%
and 23" March 9" and 19") didnt provide any
assessments of phenological phases because the
trees were snow-covered and dormant. The
inspection of trees on April 2" and 15" recorded
needle appearance of <1%. The rate of needle
appearance was still 1% in the following inspection
on May 25%. It didn't reach 1-33% before June 5%
due to prolonged harsh weather conditions. Due to
the rapid warming and a sudden start of vegetation,
the flushing of 33-66% was skipped and the
flushing of 66-99% was registered on July 19™
while it was >99% in the next inspection on August
23, The needle fall to the degree below 1% was
recorded on September 19", while in the visits of
October 17" and November 20™ autumn needle
colouring ranged from 1 to 33%, while the needle
fall ranged from 33 to 66%.

The following photographs show the
monitoring of phenological phases on the Level Il
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 contains the presentation of the entire
flow of phenological events (Annex 7).
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KOITAOHUK — BUT HUBO Il — 2019. roguna
KOPAONIK — LEVEL Il SP — Year 2019

S of

o

JIOHTKUX (ha3 _Ta6
Phenology — Tree 78

Komnaonuk ®enosnor. Komnaonuk ®enosnor. Komnaonuk ®enosnor.
CrabJ0 6p.78 — Mapr Crabmno 6p.78 — Ampun Cra6io 6p.78 — Maj
Kopaonik Phenology Kopaonik Phenology Kopaonik Phenology
Tree No. 78 — March Tree No. 78 — April Tree No. 78 — May
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Komaonuk ®denomor.
Crabmno 0p.78 — Jyn

Kopaonik Phenology
Tree No. 78 — June

Konaonuk ®@enosnor.
Crabmno 6p.78 — Centembap
Kopaonik Phenology
Tree No. 78 — September

Konaonuk ®enonor.
Crabmo 6p.78 — Jyn

Kopaonik Phenology
Tree No. 78 — July

o

.. A :
Komnaonuk ®enonor.
Crabmno 6p.78 — Oktobap

Kopaonik Phenology

Tree No. 78 — October

p

Konaonuk ®enonor.
Crabio 6p.78 — ABryct
Kopaonik Phenology
Tree No. 78 — August

Ql.‘ . P
%17-"”9 ¥ u
Komnaonuk ®enosnor.
Crab6o 6p.78 — Horembap

Kopaonik Phenology

Tree No. 78 — November

Caunke 12.1-12.10. Omabpano ctabn0 6p. 78 3a peHoNOmKa OcMaTpamba Ha OTJieIHOj mapieny KomaoHuk
Figures 12.1-12.10. Selected tree No. 78 for phenological observations on SP Kopaonik

[NocraBsbame comapHOT KOJIEKTOPa U KaMepe
Ha Konaonuky, OnonHaukanujcka Tadka Huso-a
2, omoryhaBa mpaheme (heHONOMIKMX IOjaBa Ha
cTabiy CMpYe HajCaBpPEMEHHJHUM TEXHOJIOUIKUM
MOCTYITKOM.

VY oktobpy 2015.ronune Ha crabmy Op. 86
NIOCTaBJbCHA je KaMepa Koja TOKOM 24 yaca CHUMa
u Oesiexxu cBe jorahama Ha rpaHama cTabsia Koje je
onpeheno 3a dgenonomko ocmarpame. CHUMIbEHU
Mmartepujail y oOmuky ¢unma je oOpahen y
Mucturyra 3a mymapctBo y beorpany. Ha
HapengHuM  (Qotorpadujama Cy  MpHUKa3aHe
CEKBEHIIE CHHUMKAa ca JaTyMOM M BpPEMEHOM
CHUMama, oK ce y npwiory Ha CD-y (Anekc 7)
Haja3u LEeJOKyHnaH CcHuMak (eHoJiorhje ca
orneaHor nosba Huso-a |1, Konaonux.

A solar collector and a camera set up on
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. The recorded
material in the form of a film was processed in the
laboratory of the Institute of Forestry in Belgrade.
The following photographs 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
Kopaonik.
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C.nmca 1211 CHPIMaK kamepe 09. 05 2019 y 0929h C.ﬂmca 12. 12 CHHMaK KaMepe 31.05.2019. y 13°°h
Figure 12.11. A camera shot taken on May 09", 2019 at  Figure 12.12. A camera shot taken on May 31,2019 at
092%h 13%h

6:00:02 11

T % ’ A4
Cuanka 12.13. Caumax kamepe 31.07.2019. y 16%h C.]Imca 12 14. Cuumaxk kamepe 31 07.2019.y 1853h
Figure 12.13. A camera shot taken on July 31", 2019 at  Figure 12.14. A camera shot taken on July 31™, 2019 at
16%h 18%h

CJIHKa 12.15. CHHMaK Kamepe 09.08. 2019 y 15%h Cauka 12 16. CHHMaK KaMepe 25.08. 2019 y 1248h

Figure 12.15. A camera shot taken on August 09", 2019  Figure 12.16. A camera shot taken on August 25™, 2019
at 15%h at 12%%h

C.nmca 1217 CHuMaKk KaMep601 09. 2019 y 1323 Comka 12.18, CHI/IMK Kamepe 01 09. 2019 y 19°°h
Figure 12.17. A camera shot taken on September 011, Figure 12.18. A camera shot taken on September 01",
2019 at 13%h 2019 at 19%h
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Cauxe 12.19-12.20. BUT 2 Komaoxuk — [IpunpeMame 1 IOCTaBIbamkbe aKyMylIaTOpa U MPUKIbYICHE KOHBEPTOPa
COJIApHOT TaHeJa 3a CHUMAame MocIie 3uMcke cesone, Maj 2019.
Figure 12.19-12.20. Kopaonik Level 1l sample plot — Setting up the battery and connecting it to the converter of
the solar panel for the recording after the winter, May 2019

Canka 12.21. CaHumau 1 KOHTpONHHU ypehaj Canka 12.22. TIposepa pana kamepe Ha epeHy,

HaIoHa cTpyje 3a kamepy, Maj 2019 Agryct 2019
Figure 12.21. Recorder and power supply control Figure 12.22. Checking the operation of the camera in
device for camera, May 2019 the field, August 2019
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12.2. OITEJHA ITAPIJEJIA [IPHH BPX

Ha Owounngukaumjckoj Tauku Hwuso-a 2
Llpuau BpX y OKBUpY MoOTHapiene 3a (eHomomka
ocMarpama, ogadpano je 15 crabana 6ykse (Fagus
sylvatica). koja cy kao W CBake TOauHE OuIa
npeaMer (QEeHONOUKUX ocMmarpama. Ha mouetky
BETETALIOHE CE30HE, 3aMemeHa Cy JBa CyBa
crabna (91 u 98) HoBuM cTabimma 93 u 104.
denodaze cy mocMarpane y KOHTUHYHTETY, KaKo
Cy Ce CMemHBae.

VY rabenama (12.4, 12.5 u 12.6) npukazanu
Cy mopanu Jo0ujeHu (EHOIOIIKUM OCMATPAmEM,
ca buonHaukauujcke Tauke Husoa 2 — LlpHu BpX,
MOYEBIIIN O IPBOT MU3JIaCKa Ha TEPEH.

12.2. CRNI VRH SAMPLE PLOT

Phenological observations on the Level 1l
sample plot on Crni Vrh included 15 Balkan beech
(Fagus sylvatica) trees selected within the subplot
for phenological observation. At the beginning of
the growing season, two dead trees were replaced
(trees 91 and 98) with new ones (trees 93 and 104).
Phenophases were monitored continuously as they
alternated.

Tables (12.4, 12.5, and 12.6) contain
phenological monitoring data obtained on “Crni
Vrh™ Level 1l sample plot, starting from the first
field visit.

Ta6ena 12.4. 67 2019 (PLP) ) TaGena 3a peructparujy apsehia n3abpaHor 3a MHTEH3UBHH (EHOIOIIKA MOHUTOPHHT

— lpHu Bpx
Table 12.4. 67 2019 (PLP) Table for registration of trees selected for intensive phenological monitoring — Crni vrh

Peanu Iudpa Buasbus 1eo Mo3unuja re
op. Bp.npz}puene Bpglz Aatym Bp cradaa KpYyHe Hpasan OCMana:ba onci[:))gauuje
Sequence ot Tree species | , MOCTABBABA | 1ro0 number | visible crown | 0CMATPama vertical Other
d number P Installation date visible direction o -
number code part direction observations
1 4 20 090713 62 4 2 1
2 4 20 090713 64 2 1 1
3 4 20 090713 67 2 1 1
4 4 20 090713 74 2 8 1
5 4 20 090713 76 4 7 1
6 4 20 090713 79 4 5 1
7 4 20 090713 88 4 5 1
8 4 20 090713 89 4 3 1
9 4 20 090713 90 4 5 1
10 4 20 200319 93 4 5 1
11 4 20 090713 92 4 1 1
12 4 20 090713 98 4 6 1
13 4 20 090713 96 2 7 1
14 4 20 090713 97 2 4 1
15 4 20 200319 104 2 6 1
Tabema 12.5. 67 2019 (PHE) IIpahemwe dhenononikux pernomena — Lpuau Bpx
Table 12.5. 67 2019 (PHE) Observation of phenological events — Crni vrh
Pennu op. Bp.napuene Mngpa BpCTe Jorabaj Jatym 3anaxama PerMCTpOI?aH onci[]l))g:znje
Sequ%nce Plot number Tree Sgec'es Evznt Date of observation s M:agaj Other
number code code core of the event observations
1 4 20 1 200319 1
2 4 20 1 170419 1
3 4 20 1 170519 3
4 4 20 1 060619 4
5 4 20 1 310719 5
6 4 20 1 300819 5
7 4 20 3 260919 1
8 4 20 3 111019 2
9 4 20 3 141119 5
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Taobema 12.6. 67 2019 (PHI) Benexeme denosomknx hperomena — I{pau Bpx
Table 12.6. 67 2019 (PHI) Recording of phenological events — Crni vrh

. Jatym PerucrpoBan Metoa kopuuihen 3a Jpyre
l;zicl]l:lgnﬁcl; Bp.rlljalg?ene Bp?f:eem I[I(E)\r/:rl?l? 3anakama norabhaj nocMaTpame omncepBanuje
date of the score of the Method used for Other
number number number code . : .
observation event observation observations

1 4 62 1 200319 1 1
2 4 64 1 200319 1 1
3 4 67 1 200319 1 1
4 4 74 1 200319 1 1
5 4 76 1 200319 1 1
6 4 79 1 200319 1 1
7 4 88 1 200319 1 1
8 4 89 1 200319 1 1
9 4 90 1 200319 1 1
10 4 93 1 200319 1 1
11 4 92 1 200319 1 1
12 4 98 1 200319 1 1
13 4 96 1 200319 1 1
14 4 97 1 200319 1 1
15 4 104 1 200319 1 1
1 4 62 1 170419 1 1
2 4 64 1 170419 1 1
3 4 67 1 170419 1 1
4 4 74 1 170419 1 1
5 4 76 1 170419 1 1
6 4 79 1 170419 1 1
7 4 88 1 170419 1 1
8 4 89 1 170419 1 1
9 4 90 1 170419 1 1
10 4 93 1 170419 1 1
11 4 92 1 170419 1 1
12 4 98 1 170419 1 1
13 4 96 1 170419 1 1
14 4 97 1 170419 1 1
15 4 104 1 170419 1 1
1 4 62 1 170519 3 1
2 4 64 1 170519 3 1
3 4 67 1 170519 3 1
4 4 74 1 170519 3 1
5 4 76 1 170519 3 1
6 4 79 1 170519 3 1
7 4 88 1 170519 3 1
8 4 89 1 170519 3 1
9 4 90 1 170519 3 1
10 4 93 1 170519 3 1
11 4 92 1 170519 3 1
12 4 98 1 170519 3 1
13 4 96 1 170519 3 1
14 4 97 1 170519 3 1
15 4 104 1 170519 3 1
1 4 62 1 060619 4 1
2 4 64 1 060619 4 1
3 4 67 1 060619 4 1
4 4 74 1 060619 4 1
5 4 76 1 060619 4 1
6 4 79 1 060619 4 1
7 4 88 1 060619 4 1
8 4 89 1 060619 4 1
9 4 90 1 060619 4 1
10 4 93 1 060619 4 1
11 4 92 1 060619 4 1
12 4 98 1 060619 4 1
13 4 96 1 060619 4 1
14 4 97 1 060619 4 1
15 4 104 1 060619 4 1
1 4 62 1 310719 5 1
2 4 64 1 310719 5 1
3 4 67 1 310719 5 1
4 4 74 1 310719 5 1
5 4 76 1 310719 5 1
6 4 79 1 310719 5 1
7 4 88 1 310719 5 1
8 4 89 1 310719 5 1
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Penun 6p. Bp.napuene | Bp apsera | Torabaj Jatym Peruchm'sau Mertoa kopuuihen 3a Jpyre )
Sequence Plot Tree Event 3anakama noralaj nmocMarTpame orncepsanmje
date of the score of the Method used for Other
number number number code . : .
observation event observation observations
9 4 90 1 310719 5 1
10 4 93 1 310719 5 1
11 4 92 1 310719 5 1
12 4 98 1 310719 5 1
13 4 96 1 310719 5 1
14 4 97 1 310719 5 1
15 4 104 1 310719 5 1
1 4 62 1 300819 5 1
2 4 64 1 300819 5 1
3 4 67 1 300819 5 1
4 4 74 1 300819 5 1
5 4 76 1 300819 5 1
6 4 79 1 300819 5 1
7 4 88 1 300819 5 1
8 4 89 1 300819 5 1
9 4 90 1 300819 5 1
10 4 93 1 300819 5 1
11 4 92 1 300819 5 1
12 4 98 1 300819 5 1
13 4 96 1 300819 5 1
14 4 97 1 300819 5 1
15 4 104 1 300819 5 1
1 4 62 3 260919 1 1
2 4 64 3 260919 1 1
3 4 67 3 260919 1 1
4 4 74 3 260919 1 1
5 4 76 3 260919 1 1
6 4 79 3 260919 1 1
7 4 88 3 260919 1 1
8 4 89 3 260919 1 1
9 4 90 3 260919 1 1
10 4 93 3 260919 1 1
11 4 92 3 260919 1 1
12 4 98 3 260919 1 1
13 4 96 3 260919 1 1
14 4 97 3 260919 1 1
15 4 104 3 260919 1 1
1 4 62 3,2 111019 2,2 1
2 4 64 3,2 111019 2,2 1
3 4 67 3,2 111019 2,2 1
4 4 74 3,2 111019 2,2 1
5 4 76 3,2 111019 2,2 1
6 4 79 3,2 111019 2,2 1
7 4 88 3,2 111019 2,2 1
8 4 89 3,2 111019 2,2 1
9 4 90 3,2 111019 2,2 1
10 4 93 3,2 111019 2,2 1
11 4 92 3,2 111019 2,2 1
12 4 98 3,2 111019 2,2 1
13 4 96 3,2 111019 2,2 1
14 4 97 3,2 111019 2,2 1
15 4 104 3,2 111019 2,2 1
1 4 62 3,2 141119 45 1
2 4 64 3,2 141119 55 1
3 4 67 3,2 141119 55 1
4 4 74 3,2 141119 4,5 1
5 4 76 3,2 141119 45 1
6 4 79 3,2 141119 4,5 1
7 4 88 3,2 141119 55 1
8 4 89 3,2 141119 45 1
9 4 90 3,2 141119 4,5 1
10 4 93 3,2 141119 45 1
11 4 92 3,2 141119 55 1
12 4 98 3,2 141119 55 1
13 4 96 3,2 141119 45 1
14 4 97 3,2 141119 4,5 1
15 4 104 3,2 141119 55 1
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Tokom mpBux mperieaa 19. janyapa, 28.
(hebpyapa u 13. mapTa Ha OrJICAHO] APLEIH HUjE
youeHo myIsseme crtabana. [Ipermemom crabana
21. MapTa KOHCTaTOBaHO je ncTame <1% , mTo je
yrBpheno wm 17. ampmma. VYcmenm — Harjor
OTOIlJbaBarha M KpeTarha BereTalnje IpeckoueHa je
perucTpainja nucrama on 1-33% u nperiaeaom 17.
Maja KOHCTaTOBAHO j€ JUCTame cTabana y orcery
on 33-66%, nok je 06. jyHa yOUEHO JINCTamkEe CBUX
crabana y omcery on 66-99%, a y HapegHoMm
nepuoay 10 31. jyjia Kajaa je U3BpIICH U MOHOBHHU
nperen crabana jgucrame je 6mmo >99%. mro je
pEeTUCTpOBaHO M HapeAHUM mperyieaoM 31. jyna u
30. aBrycra. Omamame nuctoBa <1% Ha cBUM
crabimMa yodeHo je 26. cenremOpa. Hapegnmm
mperseqoM 11. okToOpa, Ha I€N0j TTOBPIIHHHI
KOHCTaTOBaHa je AEKOoJopu3aluja y orncery of 1-
33% wu omamame mmmha ox 1-33%. Youeno je
3HATHO MPOIYKEHE BEreTAHOHOT TIEPHOIa yCIe
BeOMa BHCOKHX TEMIIepaTypa 3a 0BO 100a Troj1HE.
IIperneqom 14. HoBeMOpa KOHCTaTOBAaHO j€
omajiamk-e Juiha Ha TI0jeAMHUM CTa0JIIMa Y OTICETY
o011 66-99% u >99%, kao u Aexonopusaiuja >99%.

Ha dororpadujama koje ciene npukaszaHo je
npaheme Geromomkux daza Ha OTIEAHO] MAPIETH
Hugo-a II, Upau Bpx. 360r obuMHOCTH TOAaTaKa
y U3BEUITajy je MPUKA3aHo jeJHO 0a0dpaHo cTabiIo
O TMO4YeTKa KpeTama BereTaluje Ma J0 HEHOT
3aBpIIETKa, MOK je MeJOKymaH TOK mpahema
(eHONOIKUX T0jaBa HAa CBUM NpeABH)ECHUM
crabnuma nat y npuiory va CD-y.,

The first field visits on January 19',
February 28" and March 13" didn't register any
flushing. The inspection of trees on March 21
recorded flushing of <1%. The same rate was
registered in the following visit on April 17. Due
to the rapid warming and a sudden start of
vegetation, the flushing of 1-33% was skipped and
all the trees had reached the flushing rate of 66-99%
by June 6. It was > 99% in the next inspections on
July 31%tand August 30™. The leaf fall to the degree
below 1% was recorded in all trees on September
26™. In the next inspection on October 11", autumn
leaf colouring and needle fall ranged from 1 to
33%. The growing season was considerably
prolonged due to very high air temperatures for this
time of year. The inspection on November 14"
recorded the leaf loss of 66-99% and >99% and
autumn leaf colouring of >99%.

The following photographs show the
monitoring of phenological phases on the Level Il
sample plot on Crni Vrh. Due to the large volume
of data, the report shows the phenology of only one
selected tree from the beginning to the end of the
growing season. The CD included in the
publication contains the presentation of the entire
flow of phenological events.

[IPHN BPX — BUT HUBO II — 2019. roguxa

pahefbe q)eHOJIOKI/Ix (haza_crabmo 6p. 79

Phenology Tree No.79
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]_[H Bpx ®enonor. Lpuu Bpx deHoJOr.

Crabmo 6p. 79 — Mapr Crabmo 6p. 79 — Anpun Crabio 6p. 79 — Maj
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology
Tree No. 79 — Mart Tree No. 79 — April Tree No. 79 — May

Lpuu Bpx ®denonor. Lpuu Bpx denonor. Lpuu Bpx denonor.
Crabio 6p. 79 - Jyu Crabio 6p. 79 - Jyn Crabmo 6p. 79 - ABryct
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology
Tree No. 79 - June Tree No. 79 - July Tree No. 79 - August

e
oM

Hpuu Bpx denonor. Lpuu Bpx ®enonor.
Crabio 6p. 79 — Centembap Crabuio 6p. 79 — Okrobap Crabumo 6p. 79 — HoBembap
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology
Tree No. 79 — September Tree No. 79 — October Tree No. 79 — November

Cuamke 12.23-12.32. Onabpano ctabao Op. 79 3a eHosomka ocMaTpama Ha oriieHoj napuenu L{pau Bpx
Figures 12.23-12.32. Selected tree No. 79 for phenological observations on SP Crni Vrh
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CHUMIJBEHH MaTepujai y oOiuKy (uimMa je
obpahen y MHcTHTyTa 32 miymapcTBo y beorpany.
Ha wnapemnum ¢dotorpadujama cy mnpukaszaHe
CCKBEHIIC CHHMMKa Ca JaTyMOM H BPEMEHOM
cHMMama, MoK ce Ha CD-y y mpumory namasu
LIEJIOKYTIaH CHUMaK ()eHOIIOTHje ca OTJIIHOT M0Jba
Hugo-a Il, Lipuu Bpx.

The recorded material in the form of a film
was processed in the laboratory of the Institute of
Forestry in Belgrade. The following photographs
show the recorded sequences with the dates and the
time of recording, while the attached CD contains
the recording of the whole phenology on the Level
I1 SP on Crni Vrh.

CJIHKa 12.33. Cuumak xamepe 17.04.2019. y 11%h

Figure 12.33. A camera shot taken on April 17", 2019

at 11%h

04/2012019 07: 42:20

Cauka 12.35. Cuumak kamepe 26.04.2019. y 074h
Figure 12.35. A camera shot taken on April 26,2019
at 07%%h

C.]mKa 12.37. Cuumax kamepe 21.05.2019. y 09%°h
Figure 12.37. A camera shot taken on May 21™, 2019
at 09%h

) 054F 12t 05/21/2019 09:59:04 .

Cauka 12.34. Caumak kamepe 21.04.2019. y 11°7h

Figure 12.34. A camera shot taken on April 21,2019

at 11%h

(  039F 03t 05/16/2019 09:54:05

Cauka 12.36. Cuumax kamepe 16.05.2019. y 095h
Figure 12.36. A camera shot taken on May 16", 2019
at 09%*h

065F 18T 05/07/2019 17 46:08

C.Jmlca 12.38. Cuumaxk kamepe 07.06.2019. y 1746h

Figure 12.38. A camera shot taken on Jun 07", 2019 at

17%h
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003' 17b O!IHIZMO 11:16: 07 059F 10 MIZ!I?MO 17:01:08

Cauka 12.39. Cuumax kamepe 11.06.2019. y 11'%h CJIHKa 12.40. Cuumak xamepe 28.06.2019. y 17%h
Figure 12.39. A camera shot taken on Jun 11, Figure 12.40. A camera shot taken on Jun 28", 2019
2019 at 11%h at 17%h
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12.3. OI'JTE/THA IIAPI]EJIA MOKPA I'OPA

Ha Owomnmukanmjckoj Tauku Huso-a 2
Mokpa ['opa y okBupy moTnapuesie 3a MpOLEHY
CTalka KpyHa | TMpHpacta, 3a (CHOIONIKA
ocMmarpama, ogadpano je 15 crabama Gemor Oopa
(Pinus silvestris). denomnomika ocMaTpama CIpo-
BOJIE € KOHTUHYAITHO O] PBOT U371acKa Ha TEPEH.

VY tabenama (12.7, 12.8 u 12.9) npuxazanu
cy nojanu 1o0ujeHu (HEHOJOUIKUM OCMATPAmbEM,
ca OmomHmuKarujcke tauke HuBo-a 2 — Moxkpa

12.3. MOKRA GORA SAMPLE PLOT

On the Level Il sample plot on Mokra Gora,
15 Scots pine (Pinus silvestris) trees were selected
on the subplot for crown condition monitoring and
increment assessments and used for annual
phenological observations. Phenological observa-
tions were carried out continuously from the first
field visit.

Tables (12.7, 12.8, and 12.9) contain
phenological monitoring data collected on Mokra
Gora Level Il sample plot, starting from the first

I'opa, moueBIM o1 IPBOT U3J1aCKa Ha TEPEH.

field visit.

Taodena 12.7. 672019 (PLP) Tabena 3a peructparujy apeeha n3abpaHor 3a HHTCH3UBHH )EHOIOIIKH MOHUTOPHHT —
Moxpa I'opa
Table 12.7. 672019 (PLP) Table for registration of trees selected for intensive phenological monitoring — Mokra

Gora
Pennu 6p. |Bp.napuene| Hludgpa Bpere Aatym Bp cradaa Brazus neo IpaBan Hosmunja Apyre .
Sequence Plot Tree species flocTaB/bama Tree __Kpyne ocMaTpama ocMarpatha | oncepuaiuje
number number code Installation number visible crown visible direction v_ertlc_al Other_
date part direction | observations
1 5 134 150813 83 1 1 1
2 5 134 150813 106 1 7 1
3 5 134 150813 107 1 7 1
4 5 134 150813 82 1 7 1
5 5 134 150813 320 1 8 1
6 5 134 150813 359 1 8 1
7 5 134 150813 140 1 8 1
8 5 134 150813 141 1 7 1
9 5 134 150813 144 1 8 1
10 5 134 150813 183 1 1 1
11 5 134 150813 193 1 1 1
12 5 134 150813 222 1 1 1
13 5 134 150813 215 1 1 1
14 5 134 150813 412 1 1 1
15 5 134 150813 407 1 1 1
Ta6ena 12.8. 672019 (PHE) IIpahemwe dheHomomkux penomena — Mokpa ['opa
Table 12.8. 672019 (PHE) Observation of phenological events — Mokra Gora
. PerucrpoBan
Peaun op. Bp.napuene Iudpa Bpcre ﬂ‘g\l;:g? JaTtym 3anaxama norabhaj Jlpyre oncepBauuje
Sequence number | Plot number | Tree species code code Date of observation Score of the Other observations
event
1 5 134 1 070319 1
2 5 134 1 290319 1
3 5 134 1 240419 1
5 5 134 1 210519 2
6 5 134 1 190619 3
7 5 134 1 230719 5
8 5 134 1 060819 5
9 5 134 3 060919 1
10 5 134 3 041019 3
11 5 134 3 051119 4
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Taobema 12.9. 672019 (PHI) Benexeme denomnomkux GpeHomena — Mokpa I'opa

Table 12.9. 672019 (PHI) Recording of phenological events — Mokra Gora

Pexnn 6p. | Bp.mapuene Bp Torabaj | Matym sanaxama PeFI/ICT})OI.iaH Metoa kopuurhen 3a Apyre ]
Sequence Plot npBeTa Event date of the morabaj nmocMaTpame onceppauuje
number number Tree code observation score of the Method use;d for Other_
number event observation observations
1 5 83 1 070319 1 1
2 5 106 1 070319 1 1
3 5 107 1 070319 1 1
4 5 82 1 070319 1 1
5 5 320 1 070319 1 1
6 5 359 1 070319 1 1
7 5 140 1 070319 1 1
8 5 141 1 070319 1 1
9 5 144 1 070319 1 1
10 5 183 1 070319 1 1
11 5 193 1 070319 1 1
12 5 222 1 070319 1 1
13 5 215 1 070319 1 1
14 5 412 1 070319 1 1
15 5 407 1 070319 1 1
1 5 83 1 290319 1 1
2 5 106 1 290319 1 1
3 5 107 1 290319 1 1
4 5 82 1 290319 1 1
5 5 320 1 290319 1 1
6 5 359 1 290319 1 1
7 5 140 1 290319 1 1
8 5 141 1 290319 1 1
9 5 144 1 290319 1 1
10 5 183 1 290319 1 1
11 5 193 1 290319 1 1
12 5 222 1 290319 1 1
13 5 215 1 290319 1 1
14 5 412 1 290319 1 1
15 5 407 1 290319 1 1
1 5 83 1 240419 1 1
2 5 106 1 240419 1 1
3 5 107 1 240419 1 1
4 5 82 1 240419 1 1
5 5 320 1 240419 1 1
6 5 359 1 240419 1 1
7 5 140 1 240419 1 1
8 5 141 1 240419 1 1
9 5 144 1 240419 1 1
10 5 183 1 240419 1 1
11 5 193 1 240419 1 1
12 5 222 1 240419 1 1
13 5 215 1 240419 1 1
14 5 412 1 240419 1 1
15 5 407 1 240419 1 1
1 5 83 1 210519 2 1
2 5 106 1 210519 2 1
3 5 107 1 210519 2 1
4 5 82 1 210519 2 1
5 5 320 1 210519 2 1
6 5 359 1 210519 2 1
7 5 140 1 210519 2 1
8 5 141 1 210519 2 1
9 5 144 1 210519 2 1
10 5 183 1 210519 2 1
11 5 193 1 210519 2 1
12 5 222 1 210519 2 1
13 5 215 1 210519 2 1
14 5 412 1 210519 2 1
15 5 407 1 210519 2 1
1 5 83 1 190619 3 1
2 5 106 1 190619 3 1
3 5 107 1 190619 3 1
4 5 82 1 190619 3 1
5 5 320 1 190619 3 1
6 5 359 1 190619 3 1
7 5 140 1 190619 3 1
8 5 141 1 190619 3 1
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Pexun 6p. | Bp.napueie Bp Torabaj | Tatym sanaxama PQFMCTPOI';aH Metoa kopuuihen 3a Apyre )
Sequence Plot ApBeTa Event date Of the }101"3])3] nmocMmarTpame orncepsanuje
number number Tree code observation score of the Method usgd for Other_
number event observation observations
9 5 144 1 190619 3 1
10 5 183 1 190619 3 1
11 5 193 1 190619 3 1
12 5 222 1 190619 3 1
13 5 215 1 190619 3 1
14 5 412 1 190619 3 1
15 5 407 1 190619 3 1
1 5 83 1 230719 5 1
2 5 106 1 230719 5 1
3 5 107 1 230719 5 1
4 5 82 1 230719 5 1
5 5 320 1 230719 5 1
6 5 359 1 230719 5 1
7 5 140 1 230719 5 1
8 5 141 1 230719 5 1
9 5 144 1 230719 5 1
10 5 183 1 230719 5 1
11 5 193 1 230719 5 1
12 5 222 1 230719 5 1
13 5 215 1 230719 5 1
14 5 412 1 230719 5 1
15 5 407 1 230719 5 1
1 5 83 1 060819 5 1
2 5 106 1 060819 5 1
3 5 107 1 060819 5 1
4 5 82 1 060819 5 1
5 5 320 1 060819 5 1
6 5 359 1 060819 5 1
7 5 140 1 060819 5 1
8 5 141 1 060819 5 1
9 5 144 1 060819 5 1
10 5 183 1 060819 5 1
11 5 193 1 060819 5 1
12 5 222 1 060819 5 1
13 5 215 1 060819 5 1
14 5 412 1 060819 5 1
15 5 407 1 060819 5 1
1 5 83 3 060919 1 1
2 5 106 3 060919 1 1
3 5 107 3 060919 1 1
4 5 82 3 060919 1 1
5 5 320 3 060919 1 1
6 5 359 3 060919 1 1
7 5 140 3 060919 1 1
8 5 141 3 060919 1 1
9 5 144 3 060919 1 1
10 5 183 3 060919 1 1
11 5 193 3 060919 1 1
12 5 222 3 060919 1 1
13 5 215 3 060919 1 1
14 5 412 3 060919 1 1
15 5 407 3 060919 1 1
1 5 83 3 041019 3 1
2 5 106 3 041019 3 1
3 5 107 3 041019 3 1
4 5 82 3 041019 3 1
5 5 320 3 041019 3 1
6 5 359 3 041019 3 1
7 5 140 3 041019 3 1
8 5 141 3 041019 3 1
9 5 144 3 041019 3 1
10 5 183 3 041019 3 1
11 5 193 3 041019 3 1
12 5 222 3 041019 3 1
13 5 215 3 041019 3 1
14 5 412 3 041019 3 1
15 5 407 3 041019 3 1
1 5 83 3 051119 4 1
2 5 106 3 051119 4 1
3 5 107 3 051119 4 1
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Pexun 6p. | Bp.napueie Bp Torabaj | Tatym sanaxama Peruchm'sau Mertoa kopuuihen 3a Apyre )
Sequence Plot ApBeTa Event date Of the }101"3])3] nmocMarTpame orncepsanuje
number number Tree code observation score of the Method use;d for Other_
number event observation observations
4 5 82 3 051119 4 1
5 5 320 3 051119 4 1
6 5 359 3 051119 4 1
7 5 140 3 051119 4 1
8 5 141 3 051119 4 1
9 5 144 3 051119 4 1
10 5 183 3 051119 4 1
11 5 193 3 051119 4 1
12 5 222 3 051119 4 1
13 5 215 3 051119 4 1
14 5 412 3 051119 4 1
15 5 407 3 051119 4 1

[Ipernemom crabamna 12. u 21. janyapa, kao u
14. ¢ebOpyap Ha OrJyieJHOj MapIed HHUjE OICHCHA
(eHonomika ¢asa yciael MUPOBama BereTaluje.
[Ipermemom cradama 07. u 29. MapTa KOHCTaTOBaHA
je TojaBa OBOTOIMUIIBGHUX YETHHA Ha HUBOY <1%,
ITO je KOHCTaroBaHo W 24. anpwia. Jlaseum
npermegoMm 21. maja, KOHCTaTOBaHa je IojaBa
OBOTOJUIIIHLUX YETHHA HA CBUM crabivwma of 1-
33%. Hapeanum  mperyieqom  19.  jyHa
pErucTpoBaHa je 1mojaBa OBOTOJUIILUX YETHHA Ha
cBuM ctabiamma 33-66%, ma Ou mo 23. jyma Omma
KOHCTaToBaHa IMojaBa deTtuHa >99%. mTo je
yrBpheno u 06. aBrycra. IlojaBa mpBor omnaaama
yetrHa <1% KOHCTATOBAHO j€ MPUIMKOM TIperiie/ia
06. centemOpa ma 6m oHo 04. okToOpa OWMIO Yy
omcery on 33-66%. [lorehano omamame yernHa
youeHo je 05. HoBemOpa, 66-99%.

IMocraBbame Kamepe Ha OMJICTHOM MOJBY
Mokpa Topa, omoryhuio je aBalieceT4eTBOpO-
YaCOBHO CEHKBEIIMOHO CHUMame (DEHOJOMIKIX
nojaBa. CHMMJbeHHM Martepujan obOpabyje ce u
aHanmusupa y Jnabopartopuju  HHcTuTyTa 3a
mymapcTBo y beorpany.

Ha ¢otorpadujama koje cnene npukazaHo je
npaheme GpeHomomkux (ha3a Ha OTIICTHO] HapIIeTH
HuBo-a II, Mokpa Topa. 306or oOuUMHOCTH
nojilaTaka y W3BEIITajy j€ TMPHKA3aHO jeIHO
o1abpaHo cTadIIo 0J1 IMoYeTKa KpeTamha BEreTalltje
na JI0 HEHOT 3aBpLIETKA, JIOK je IEJIOKYyMaH TOK
npahema  (EeHONOMIKMX  T0jaBa HA  CBUM
npensuleHnM cradbauma aat y npuiory Ha CD-y y
okBHpy AHekca 7.
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The inspections of trees on January 12" and
21%, as well as February 14", did not assess the
phenological phase due to the dormancy of
vegetation on the sample plot. The inspection of
trees on March 7" and 29" revealed the appearance
of this year's needles at a rate of <1%, which was
also noted on April 24™, In the next inspection on
May 21%, this year's needles emerged on all trees in
the range of 1to 33%. The next inspection on June
19" registered the occurrence of this year's needles
in all trees ranging from 33 to 66%, and by July
23 it was > 99%. The rate of needle appearance
was the same on August 6. Needle fall of <1% was
first noted in the inspection on September 6™, while
it was in the range of 33-66% on October 4%
Increased needle fall (66-99%) was observed on
November 5™,

A camera installed on the sample plot on
Mokra Gora alllows 24-hour tracking and
recording of all phenological phenomena.The
recorded material is processed in the laboratory of
the Institute of Forestry in Belgrade.

The following photographs show the
monitoring of the phenological phases on SP
Mokra Gora. 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 (Annex
7) contains the presentation of the entire flow of
phenological events.



MOKPA I'OPA — BUT HUBO II — 2019. roxuna
MOKRA GORA — LEVEL Il SP — Year 2019
A ] TR R : G SR

L2773

o/ 55 .
Mokxkpa ropa deHornor.

Moxkpa ropa deHnoor.

Moxkpa ropa ®eHosor.

Crabuo 6p. 144 — Mapr Crabuio 6p. 144 — Anipun Crabno 6p. 144 — Maj
Mokra Gora Phenology Mokra Gora Phenology Mokra Gora Phenology
Tree No. 144 — March Tree No. 144 — April Tree No. 144 — May
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Moxkpa ropa ®eHoor. Moxkpa ropa ®enonor. Moxkpa ropa denouor.

Crabuno 6p. 144 — Jyn Crabuno Op. 144 — Jyn Crabuo Op. 144 — ABryct
Mokra Gora Phenology Mokra Gora Phenology Mokra Gora Phenology
Tree No. 144 — June Tree No. 144 —July Tree No. 144 — August

[/

Mokxkpa ropa deHornor. Mokxkpa ropa deHornor. Moxkpa ropa ®eHosor.

Crabimo 0p. 144 — Cenrembap Crabimo 6p. 144 — OxTobap Crabuo 6p. 144 — HoBemOap
Mokra Gora Phenology Mokra Gora Phenology Mokra Gora Phenology
Tree No. 144 — September Tree No. 144 — October Tree No. 144 — November

Cauke 12.41-12.50. Onabpano cta6sio 6p. 144 3a ¢enosomnika ocmarpama Ha orjieqHoj napiend Mokpa ['opa
Figures 12.41-12.50. Selected tree No. 144 for phenological observations on SP Mokra Gora

Ha ¢ororpadujama koje creme Mory ce The following photos clearly show the
jacamje youmtu (enojomke ¢ase y Toky  phenological phases during the growing season
BereraroHor mepuoma (ampmi-cenrembap) ma  (April-September) in the selected tree no. 144.
MpeTXoaHo onabpanom ctadiy Op. 144.
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Cauxka 2.5. [paheme (bHonHje Anpun
Figure 12.51. Phenology in April

Camka 12.53. [Ipaheme q)eHnorHj J
Figure 12.53. Phenology in June

Cnka 12.55. [paheme (beHoomje Asrycr
Figure 12.55. Phenology in August

CHuUMIJbEHH MaTepujai y o0iuKy (duimMa je
obpahen y Muctutyra 3a mrymapcrBo y beorpany.
Ha mnapennum Qororpadujama cy mpuKa3aHe
CeKBEHIIC CHMMKa Ca JaTyMOM M BPEMEHOM
cHHMama, oK ce Ha CD-y y npwiory (AHekc 7)
Hajla3W LEJOKyNaH CHUMaK (eHoJorHje ca
orneaHor nojba Hupo-a Il, Moxkpa I'opa.

B g o —
Wi NS
Cauka 12.52. Tlpaheme denonoruje Maj
Figure 12.52. Phenology in May

Cauxa 12.54. TIpaheme denonoruje JJI
Figure 12.54. Phenology in July

Cauxa 12.56. [Ipaheme (beﬁonome CenTeMap
Figure 12.56. Phenology in September

The recorded material in the form of a film
was processed in the laboratory of the Institute of
Forestry in Belgrade. The following photographs
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
I1 SP Mokra Gora.
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Lt Acom 3 "~ 5/04/2019 5.17:39

Lt Acom ¢ 080F 01041201 5:57:

Cauka 12.57. CHumax KaMepe 01.04. 2019 y 15%h Canka 12.58. CHI/IMaK KaMepe 15.04.2019. y 15'h
Figure 12.57. A camera shot taken on April 01", Figure 12.58. A camera shot taken on April 15%,
2019 at 15°’h 2019at 15%h

Lti Acom ® 0&2F onc /0512019 12:06:13

050°F

Lt Acon 01 01/05/2019 09:38:59
Cauka 12.59. CHHMaK kamepe 01.05.2019. y 09%°h Cumka 12.60. Caumaxk kamepe 17.05.2019. y 12%h
Figure 12.59. A camera shot taken on May 01%, 2019 Figure 12.60. A camera shot taken on May 171,
at 09%h 2019 at 12%h

Lt Acom S

Lt Acon o 060F  01B7¢ 03/06/2019 10:47:55

Camuka 12.61. Cuumak kamepe 03.06.2019.y 10h Cauka 12.62. Cuumak kamepe 25.06.2019. y 15%h
Figure 12.61. A camera shot taken on Jun 03™, Figure 12.62. A camera shot taken on Jun 257,
2019 at 10*h 2019 at 15%h
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Lti Acorn 069°F  021¢ 09/07/2019 09:31:46

Cauka 12.63. CHPIMaK kamepe 09.07.2019. y 093th Cmma 12.64. CHHMaK xamepe 05.08. 2019 y 1446h

Figure 12.63. A camera shot taken on July 09™, Figure 12.64. A camera shot taken on August 05™,
2019 at 093! 2019 at 14%h
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13. Y30PKOBAILE U AHAJIU3E
JIMCHOT OHAJIA Y 2019. TOJIUHU

13. SAMPLING AND ANALYSIS OF
LITTERFALL IN 2019

Ha cBakoj OMOMH/INKALIMJCKO] TadKH
MOCTaBJbEHO j€ MO 15 KOJeKTopa 3a CaKyIlJbame
M3yMpPIIMX OPraHCKHX OcTaTaka IIyMcKor apBeha
(omaga). JlucHu oman je cakylJbaH HPUIMKOM
pemoBHUX OO0MIIa3aka OMOMHIMKAIN]CKUX Tadaka
HuBoa ll, u moceOHO aHamU3MpaH.

Ha Ounoumnmukanmjckoj tauku ,,Komaonuk™
HOpea M3YMPJIHMX OPraHCKHX OcTaTaka cMpde y
YKYIIHOM JIICHOM OIIaay y4YeCTBYjy M OPTaHCKH
ocrar japebuke (Sorbus aucuparia L.) Osa
JpBEHACTa BPCTa HA OTJICTHOM I0JbY 3aCTYIUbEHA j&
y OKBUpY Tmoxmapuene 2, Thae Takohe mocroje
MIOCTAaBJbEHN KOJIEKTOPU 3a Y30pPKOBAmE OINAJIOT
mumha. Ca cMpyeBUM dYeTHHAMa Ha MOBPIIUHY
3eMJBHIIITA JI0JIa3€ U 3HAYajHEe KOJMIHMHE JINIAjeBa,
KOjU MHOUIHpa 4uCTy cpenuny. Onan japedbuke u
TMIIAjeBU CaKyIIJBEHU Cy Y KOJEKTOPHMA, a 3aTHM
Cy OJIBOjeHH W aHAIM3UPaHH MTOCEOHO.

Ha 6uonnaukarjckoj Tauku ,,Mokpa ropa®,
JOMHUHAaHTHA BpCTa Koja TPOAYKYje H3yMpiie
oprancke ocrarke (omam) je Oenu Oop. Ilopen
M3YMPJINX OPTraHCKUX oOcTaraka Oemor Oopa y
VKYITHOM JIICHOM ONaay YYecTBYje H KHTHaK
(Quercus petraea), koju je 01BOjeH 01 omaia 6esor
Oopa u amamm3upan nocebHo. Takohe Ha OBOj
Ta4K{ TPUCYTHO je W HEKOJHKO cTabana IpHOT
0opa, KOju Y YKYITHOM OMaJly Y4eCTBYje ca MajoM
kommuuHOM. Ormag npHOr Oopa CakyIUbeH je
0JIBOj€HO W TIOCEOHO aHAIM3UPaH.

Ha Ouomngukanmjckoj tauku ,,l{pan Bpx“,
JOMWUHAHTHA BpCTa Koja TPOIYyKyje H3yMpiie
oprancke ocratke (omam) je OykBa (Fagus
moesiaca). [Topea U3yMpJiuX OpraHCKHUX OcTaTaka
OYKBE Y YKYITHOM JIMCHOM OIIaJly Y4€CTBYj€ U jaBOp
(Acer pseudoplatanus), koju je oxBojeH 0j omaja
OyKBe W aHAJIM3HUPAH IMOCEOHO.

VYV 0Bako CakyIJb€HUM y30pLIAMA U3YMPIIUX
OpPraHCKMX OCTaTaka Ha OMOMHIMKAIHjCKUM
Tauykama oapeheHr Cy Makpo eJNEMEHTH HCXpaHe
OwJbaka, 3aTUM €CCHIMjAIHU MHUKPOECIEMEHTH
UCXpaHe, KOPUCHH €JIEMEHTH U €JIeMEHTH KOjU Cy
TOKCHYHH 32 OUJBKE:

A. MakpoeneMeHTH  HCXpaHe, OJHOCHO
CIIEMEHTH Koje OWJbKe YycBajajy U3
3eMJBHILTA Y BEJIMKUM KOJTMYHUHAMA.

—  VYxymnas a3ot (N) METO/IOM 110
Kjenmaxmy

—  Vkynuu kanujym,(K), kammjym (Ca),
Maraesujym (Mg), u cymmnop (S)
ounTaBameM Ha ICP criekromeTpy

—  Ykynuu ¢ocdop (P)
KOJIOPUMETPH] CKU

Fifteen litterfall collectors designed to collect
leaf and needle material were set on each sample
plot. Litterfall was collected during the regular visits
to Level Il sample plots and analyzed separately.

Besides the remaining organic matter of
spruce, the total litterfall on "Kopaonik™ sample plot
contained the organic matter of rowan trees (Sorbus
aucuparia L.). This tree species grows on subplot 2
of the sample plot. This subplot also had litterfall
collectors installed. Considerable amounts of lichen
reach the soil surface with spruce needles. They
indicate a clean environment. Rowan organic matter
and lichens were collected together in collectors and
then sorted and analyzed separately.

Scots pine is the dominant tree species that
produces decaying organic matter (litterfall) on
"Mokra Gora® sample plot. Besides the remaining
organic matter of Scots pine, the total litterfall on
"Mokra Gora™ sample plot contained the organic
matter of sessile oak trees (Quercus petraea), which
was analyzed separately from the Scots pine organic
matter. There are also several Austrian pine trees
whose share in the total litterfall was negligible.
Austrian pine litterfall was collected and analyzed
separately.

Beech (Fagus moesiaca) is the dominant tree
species that produces decaying organic matter
(litterfall) on “Crni Vrh™ sample plot. Besides the
remaining organic matter of beech, the total litterfall
on the sample plot "Crni Vrh™ contained the organic
matter of sycamore maple (Acer pseudoplatanus).
Its litterfall was analyzed separately from the beech
litterfal.

The samples of decaying organic matter
collected on sample plots were used to determine
plant macronutrients, plant essential micronu-
trients, useful elements, and toxic elements.

A. The macronutrients, i.e., the elements that
plants adopt from the soil in large
quantities.

— Total nitrogen (N)
by the Kjeldahl method

— Total potassium, (K), calcium (Ca),
magnesium (Mg), and sulfur (S)
by ICP spectrometry

— Total phosphorus (P)
by colorimetry
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Canka 13.1. KosekTop 3a cakyIubame JeT:

AN
HUHa — JI

if‘x: B o
ucHor onana BUT Hugso |l — Mokpa 'opa

Figure 13.1. Litterfall collector, Level Il SP, Mokra Gora

B. EceHumjamHun MHKpOENEMEHTH HCXpaHe

Ousbaka, OJHOCHO €JIEeMEHTH Koje OHIbKe
yCBajajy y BeOMa MaldM KOJIMYMHAMa U3
3emupHINTa. be3 o03mpa mMTO Cy OBHU
eIIeMEHTH OWJbKaMa TMOTPEeOHH y BeoMa
MaJIMM KOJTMYMHAMa, OHU Cy HEOIXOJHHU 32
0/1BHjae (PU3MOIIOIIKHX MPOIIeca U lhUXOB
MOTITYHH HEAO0CTaTaK y HUCXpaHu
oHeMoryhapa ornicTaHak OMJbaKa y JKUBOTY.
Hekwu o1 oBUX eneMeHaTa HCXpaHe, HaKo Cy
HEOIIXO/IHHU 3a OIICTaHaK M pa3Boj Ousbaka,
Yy BHUCOKHMM KOHIICHTpalljaMa MOTy OWTH
TOKCHUYHH.
— Zn, Mn, Fe, Cu, Co, Na, Ni Mo Snu
B onpehenu cy ounraBamem Ha ICP
CHEKTPOMETPY

KoprcHr ~ MHKpoeneMeHTH  HCXpaHe,
OJTHOCHO €JIEMEHTH KOje HHCY HEOIXOIHH
3a UCXpaHy OWJbaka, OJIHOCHO OmIbke Oe3
BUX MOTy OIICTaTH, ajd OHU TMOKa3yjy
W3BECHO MO3UTHBHO JI€jCTBO HA OMIBbKE, HIIH
Cy, Kao IITO je cIy4aj ca CelieHOM, BaKHU
3a )KUBOTHIGCKY HCXPaHy M UCTPaHy JbYIH,
ma ux OWJbKE yCBajameM M3 3eMJBUINTA
YHOCE y JIaHaIl UCXPaHe.

— Co, Na, Ba u Sn ompehenn cy

ounTaBameM Ha ICP ciekTomeTpy

B. Plant essential micronutrients, i.e., elements

that plants absorb in very small quantities
from the soil. Although plants need these
elements only in very small amounts, they
are vital to plants and their physiological
processes and their complete absence from
nutrition can endanger plants’ survival.
Some of these nutrients, although essential
for the survival and development of plants,
can be toxic at high concentrations.
— Zn, Mn, Fe, Cu, Co, Na, N

and Mo Snand B

were determined

by ICP spectrometry

Useful micronutrients, i.e., elements that are
not essential for plant nutrition, or plants
can survive without them, but they have
certain positive effects on plants, or, as in
the case of selenium, are important for
animal and human nutrition, so by adopting
them from the soil plants introduce them
into the food chain.
— Co, Na, Ba and Sn were

determined by

ICP spectrometry



D. Toxcu4Hu eneMEHTH, OJHOCHO €JIEMEHTH
KOjH Cy IITETHH IO OUJBKE.
— As, Pb, Cd, Hg u Pb onpehenu cy
ountaBameM Ha ICP criekTomeTpy.

P R -
Camka 13.2. Y3opou 3a aHaIu3y JHCHOT
oTmaga
Figure 13.2. Samples for the litterfall
analysis

Ha OwomnnmukamujckuiM Ttaukama HuBoa |l
HajBelly KONMYMHY JIMCHOT Omaja, 3ajeJHo ca
JPYTHM U3yMPIIMM OPTaHCKUM ocTanuma (TUI00BH,
KOpa, TpaH4YMIle, IBETOBH M Jp) Ha MOBPIIUHY
3eMJBMINTA  TPOIYKyje CMpueBa IymMa Ha
Komaonuky. VKynHa  KOJIMYMHA  H3YMpJIHX
opraickux ocraraka Ha KomaoHukmy koja qocresa
Ha 3emsbumite m3Hocu 594 g/m?. 3HaTHO Mame
JIMCHOT OTIajia Ha TIOBPIIMHY 3€MJBUIIITA JIOCTIEBA Y
BEITAYKH TOJUTHYTOj cacTojuHu Oenor Oopa Ha
Mokpoj ropu. VYKymHa KOJMYMHA HM3YMPIIHUX
OpPraHCKHX OCTaTaka Koje Ha OBOj IOBPILIMHHU
JI0CTIEBAjy Ha 3eMJbuIITe M3HOCH 168,31 g/m?, mTo
je ciyyaj u ca Lprum Bpxom 148,86 g/m?,

D. Toxcu4HU e1eMeHTH, OJHOCHO €JIEMEHTH
KOjH Cy IITETHH MO OUJBKE.
— As, Pb, Cd, Hg u Pb oxpehenu cy
ountaBameM Ha ICP criektomeTpy.

Canka 13.3. [Ipunpema y30paka y MEKPOTJIaCHOM JJUTECTOPY
Ethnos Easy — T480 3a Konmaonuk, L{puu Bpx 1 Mokpy Topy y
naboparopuju MHCTHTYTA 32 ITyMapcTBO, beorpan

Figure 13.3. Preparation of samples in Ethnos Easy —
T480 microwave digester for Kopaonik, Crni Vrh and Mokra
Gora in the laboratory of the Institute of Forestry, Belgrade

The spruce forest on Kopaonik produced the
greatest amount of litterfall that together with other
dead organic matter (fruit, bark, twigs, flowers,
etc.) reached the surface of soil of all Level I
sample plots. The total amount of dead organic
matter that reached the soil on Kopaonik amounted
to 594 g/m? Significantly smaller amount of
litterfall reached the soil surface in the artificially-
established stand of Scots pine on Mokra Gora. The
total amount of dead organic matter that reached
the soil was 168.31 g/m?, while it was 148.86 g/m?
on Crni Vrh.
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Cauka 13.4. OppehuBame KOTMYNHE XPAaHJBUBUX MaTepHja y JI

Marepuja y ekocucremy) 3a Komaonuk, Lpau Bpx u Mokpy ['opy
ICP — AES Spectrometer y maboparopuju MHCTHTYTa 32 IITyMapcTBO, beorpan
Figure 13.4. Determination of the amount of nutrients in the litterfall (balance of nutrient cycling in the
ecosystem) on Kopaonik, Crni Vrh and Mokra Gora
ICP — AES Spectrometer in the Institute of Foretry Lab, Belgrade

Tabena 13.1. 672019 (LFP) OcHoBHY moAany 0 caKyIUbamy JUCHOT omnajaa — KomaoHuk
Table 13.1. 672019 (LFP) Basic data on litterfall collection — Kopaonik

. Ykynna ([lepuoa cakymbama
ng‘;" upI:c(::;e y Bbp.napuene/ Teorpadgcka | I'eorpadeka E:f;:’;’;ﬁ; KM:;!?T(:)JTW nongmm[a P 539;,;3;/ _ 3;3:;3:]:”
Se ut;nce Countr Sample plot mnpuna/ AyAcusa/ / Altitude | Number of | yrratbd/ Sampling period Other
q Y1 number Latitude Longitude Total -
no. code code traps collecting | Owfrom | Jlo/to observations|
1 67 02 +43°17'30" | +20°48' 50" 35 15 1.06 020419 | 151019
Ta6ena 13.5. 672019 (LFM) Pesynraru ananuse jucHor omaj — KormaoHuk
Table 13.5. 672019 (LFM) Results of litterfall measurements — Kopaonik
Maca Makpoeinementu ucxpane/Macronutrients
cakll?lgrma/ (])315):1::/ Onana/
Date of Litterfall Litterfall N ca Mg K P S
collection type 9 ma/kg
2.4.2019 Omapy/Litterfall 16.5 10.19 0.58 0.53 0.49 0.56
19.4.2019 JInmaj/ Lichen/ 74.5 10.52 0.53 1.28 0.31 0.71
20.4.2019 Jluuraj/ Lichen 56.8 15.77 0.81 1.46 0.33 0.85
25.5.2019 Omay/ Litterfall 7 8.92 0.58 0.88 0.58 0.62
25.5.2019 JInmaj/ Lichen 81.4 26.71 0.63 117 0.36 0.68
5.6.2019 Omay/ Litterfall 19 13.88 0.84 1.64 0.76 0.79
5.6.2019 Omay/ Litterfall 13.9 10.52 0.76 0.78 0.46 0.57
5.6.2019 Omay/ Litterfall 14 11.68 0.55 0.53 0.44 0.47
5.6.2019 Jluuraj/ Lichen 46.9 16.42 0.57 153 0.34 0.74
19.7.2019 Omay/ Litterfall 6.9 10.03 0.50 0.48 0.40 0.45
19.7.2019 Jlumraj/ Lichen 724 6.11 0.45 1.22 0.23 0.66
23.8.2019 Jlumraj/ Lichen 304 5.18 0.49 1.30 0.25 0.57
23.8.2019 Omay/ Litterfall 12 10.99 0.64 0.50 041 0.44
3.9.2019 Omayy/ Litterfall 8.5 11.36 0.60 0.51 0.51 0.59
3.9.2019 Jluuraj/ Lichen 26.4 6.04 0.43 1.38 0.26 0.62
19.9.2019 Omay/ Litterfall 9.8 11.12 0.62 0.48 0.42 0.45
19.9.2019 Jlumraj/ Lichen 19.1 6.95 0.47 1.33 0.33 0.59
19.9.2019 Jluuraj/ Lichen 18.1 18.71 0.54 1.25 0.33 0.70
19.9.2019 Jape6uka/ Rowan 9.8 18.62 2.78 2.73 0.42 0.43
30.9.2019 Jluuraj/ Lichen 19.7 15.76 0.51 1.23 0.33 0.71
30.9.2019 JapeGuka/ Rowan 10 16.50 248 2.61 0.39 0.42
30.9.2019 Onayy/ Litterfall 8.9 10.82 0.57 0.57 0.44 0.47
15.10.2019 | JapeGuka/ Rowan 12 17.55 3.28 1.36 0.36 0.37
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Maca Makpoenementn ncxpane/Macronutrients
calcﬂi:zrma/ fl'f):;:/ Onana/
Dyate of Litterfall Ll;t]gzgfsall N ca Mg K P S
collection type 9 ma/kg
20.11.2019 Cwmpua/ Spruce 39.39 4.74 0.58 0.49 0.64 0.66
20.11.2019 Japebuka/ Rowan 37.7 7.34 1.62 0.50 0.63 0.44
20.11.2019 Cwmpua/ Spruce 47.35 1.58 0.46 1.50 0.32 0.56
Tlatym Bpera Muxpoeiementu ucxpane/ Micronutrients Toxcuunu exementn/ Toxic elements
cakymbarba/ omaa/ B|Ba[Co|cu|] Fe | Mn [Mo|Ni[zn[se | As | cd | cr | Hg | Pb
Date of collection| Litterfall type mg/kg mg/kg
2.4.2019 Onmayy Litterfall |105| 359 |<0.1| 59 | 4343 | 7159 |<01|44|375|<01| 06 |[<01| 09 |<01] 105
19.4.2019 JInmaj/ Lichen [385( 26.2 [<0.1| 6.8 | 6964 | 918 (<0.1|52|737|<01|<01|<01]| 12 |<01] 320
20.4.2019 JIumraj/ Lichen | 3.2 | 19.0 (<0.1| 79 (17644 | 912 | 03 |83(893|<01| 51 [<01| 40 |<01]| 175
25.5.2019 Onmnayy Litterfall |71.3| 28.6 |<0.1| 6.2 | 413.3 | 513.7 |<01|59|412|<01|<01|<01| 55 |<01]| 207
25.5.2019 Jlumaj/ Lichen 184 29.1 (<0.1| 75 [1249.1 | 1048 (<0.1|7.8[88.7|<01|<01| 03 27 | <01 438
5.6.2019 Omay/ Litterfall | 3.5 | 252 | 0.3 | 89 | 1563.2 | 114.2 |<0.1|105|69.7 |<0.1| 15 0.4 74 | <01 271
5.6.2019 Omay/ Litterfall | 4.1 | 32.6 [<0.1| 8.3 | 1544.7 | 2417 |<0.1| 9.1 |526|<0.1| <01 |<01]| 56 |[<01| 29.0
5.6.2019 Onmnayy/ Litterfall |16.7 | 35.3 |<0.1| 54 | 313.1 | 525.1 |<0.1|3.7(393|<01| 13 |[<01| 07 |<01]| 86
5.6.2019 JIumaj/ Lichen |10.7| 10.7 [<0.1| 6.5 | 9952 | 699 |<0.1|49|576|<01| 35 [<01| 22 |[<01]| 115
19.7.2019 Omay/ Litterfall | 9.0 | 37.7 [<0.1| 54 | 437.0 | 5420 |<0.1|72(399|<01|<01|<01]| 85 |<01| 82
19.7.2019 Jlumraj/ Lichen [379( 114 (<0.1| 6.4 | 6919 | 476 [<01|35(586(|<01| 10 [<0l1| 11 |<01]| 178
23.8.2019 JIvmaj/ Lichen | 2.7 | 11.2 [<01| 58 | 770.2 | 76.7 |<0.1|3.7|541|<01|<01|<01] 09 |[<01]| 190
23.8.2019 Omnayy/ Litterfall | 339 29.1 |<0.1| 4.2 | 1420 | 11066 |<0.1| 22 |273|<01|{<01|<01| 02 |<01]| 20
3.9.2019 Onayy/ Litterfall |17.9| 45.7 |<0.1| 83 | 470.8 | 7375 |<0.1| 351|506 |<01|<01|<01|<01|<01]| 168
3.9.2019 JIvmaj/ Lichen | 90 | 7.8 [<01| 58 | 496.7 | 558 |<0.1|38|595|<01|<01|<01]| 12 |[<01| 142
19.9.2019 Omayy Litterfall [13.1| 46.6 | 0.9 | 49 | 3970 | 9246 | 0.6 | 35 (415| 7.6 22 | <01| 09 |<01] 114
19.9.2019 JIvmaj/ Lichen | 5.4 | 12.7 [<0.1| 54 | 6835 | 129.2 |<0.1{30(60.2|<01| 39 |<01]| 16 |<01| 47
19.9.2019 JIvmaj/ Lichen |16.6| 43.6 [<0.1| 7.7 | 8222 | 1276 |<01|45|679|<01|<01|<01]| 16 |[<01| 788
19.9.2019 Jape6uka/ Rowan| 18.2 | 99.1 [<0.1| 6.5 | 101.7 | 6949 [<0.1|25|129|<01|<01|<01|<01|<01]| <01
30.9.2019 JIvmaj/ Lichen |36.9| 40.0 [<0.1| 7.8 | 8789 | 1057 | 04 |50 (66.2|<0.1| 0.7 |<01]| 19 |<01|1229
30.9.2019 Jape6uka/ Rowan| 15.1 | 854 [<0.1| 6.0 | 116.6 | 7242 (<0.1| 0.6 | 124 |<01|<01|<01|<01|<01| <01
30.9.2019 Omnayy/ Litterfall |52.3| 29.4 |<0.1| 42 | 2914 | 1147.7|<01|32|286|<0.1| 28 |[<01| 07 |<01]| 148
15.10.2019  |Japebuka/ Rowan| 15.6|108.8 |<0.1| 6.4 | 716 | 7742 |<0.1|95|265|<01|<01|<01|<01|<01]| <01
20.11.2019 Cwmpua/ Spruce |< 0.1 <0.1|2.30|350.79 | 504.01 |<0.1{1.16(16.18/<0.1| <0.1 | <01 ] 0.72 | <0.1| 0.11
20.11.2019  |Japebuxa/ Rowan| 3.46 <0.1|4.87 | 71.93 | 467.95 |<0.1|0.87|11.23|<0.1| <01 | <0.1| 058 |<0.1| 1.81
20.11.2019 | Cmpua/ Spruce |<0.1 <0.1]3.18|595.26 | 44.97 |<0.1{1.40{37.70{<0.1| <0.1 | <0.1 | 1.94 | <0.1| 5.35
Taodena 13.6. 672019 (LFP) OcHoBHu mofamu o cakyIubamy JUcHOT ornana — Lpau Bpx
Table 13.6. 672019 (LFP) Basic data on litterfall collection — Crni Vrh
. Ykynua | [lepuox cakymbama
Sequence| Country SarTJmEE:Ot mmpnna/Latitude Eg’;“?,:} Zfe Altitude | Number of cakyl-l:){[';T"a' Sampling period Other
no. code 9 code traps collecting | Ox/from | Jlo/to observations
1 67 04 +44007'55" +21058'38" 19 15 1.06 160617 | 281017
Ta6ena 13.7. 672019 (LFM) Pesynraru aHanu3e ucHor onax — Lipau Bpxok
Table 13.7. 672019 (LFM) Results of litterfall measurements — Crni Vrh
Maca Maxpoesnementn ncxpane/ Macronutrients
Jatym Bpcra onana/
cakymbama/ onana/ Litterfall N Ca Mg K P S
Date of collection | Litterfall type mass
g ma/kg
22.6.2019 Jasop/ Maple 8.4 14089.2 2456.6 2675.9 648.2 1022.7
30.8.2019 Omay/ Litterfall 16.5 9336.0 943.6 2241.9 400.4 618.5
12.9.2019 Omay/ Litterfall 21 6609.1 1117.2 2479.8 388.9 552.4
19.9.2019 Jasop/ Maple 17.2 11213.2 3344.1 4419.5 856.0 1150.5
26.9.2019 Omay/ Litterfall 121 10059.9 974.7 2681.8 542.4 760.2
30.10.2019 JaBop/ Maple 23.9 13935.8 2800.8 1284.9 366.7 886.4
30.10.2019 byksa/ Beech 49.76 10048.3 669.7 2512.4 486.0 722.0
14.11.2019 Byksa/ Beech 178.25 4.25 0.76 2.77 0.90 <0.1
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Maca

Makpoenementn ncxpane/ Macronutrients

Jatym Bpcra onapja/
caKkylbama/ omana/ Litterfall N Ca Mg K P
Date of collection | Litterfall type mass
g mg/kg
14.11.2019 Byksal/ Beech 56.32 4.38 0.84 4.18 0.61 <0.1
14.11.2019 Jasop/ Maple 16.95 9.43 2.46 2.29 0.80 <01
Tartym BpCTa/ Muxpoenementu ucxpane/ Micronutrients Toxcuunu exementn/ Toxic elements
caxynumara/ e, | B [Bafcofcu[Fe[Mn]| Mo [ Ni[zn[ se | As[cd]|cr|Hg|[Pb
Date of collection type mg/kg mg/kg
22.6.2019 Jasop/ Maple | 31.1 |36.4|<0.1/17.5(226.9/1651.1| <0.1 | 0.8 |749|<0.1|<01|<01|<01|<01]| 16
30.8.2019 Omayy/ Litterfall | 20.9 |75.7| 0.8 |13.6(226.7|{1191.8/ 05 |[<0.1(425|<01| 14 |<01]|<01l|<01]|<01
12.9.2019 Omay/ Litterfall | 45.0 [44.1(<0.1/12.6|160.5/1166.5| <0.1 | 0.8 |49.6|<0.1| 17 |<01|<01|<01 (<01
19.9.2019 Jasop/ Maple | 37.5 |32.9| 0.2 |12.3(262.6(2461.2| <0.1 |<0.1|775(<01|<01| 02 |[<01|<01]|<01
26.9.2019 Omnap/ Litterfall | 20.2 {41.6| 0.2 |15.1(253.8/1628.8| <0.1 | 0.6 |37.3|<01|<01|<01| 02 |<01]| 22
30.10.2019 Jasop/ Maple | 29.5 |40.4|<0.1/16.1(212.3{1937.0| <0.1 | 49 |747|<01|<01|<01| 06 |<01]|<01
30.10.2019 byksa/ Beech | 13.9 [52.4(<0.1/11.4|168.1{1450.9| <0.1 | 4.0 |503|<0.1|<0.1|<01| 04 |<01 <01
14.11.2019 Byksal Beech (143.26(<0.1 <0.1{13.46{123.07(1073.35/<0.1|0.28 | 35.64 | <0.1 | <0.1 | <0.1 | 0.37 | <0.1
14.11.2019 Byksa/ Beech (193.67(<0.1 <0.1{16.14{173.95/ 915.18 | <0.1|0.35[36.44 | <0.1 | <01 | <01 | 195 | <01
14.11.2019 Jasop/ Maple [519.45|7.50 <0.1{21.14|432.84(1632.14/<0.1|1.76 | 6548 | <0.1 | <0.1 | <0.1 | 2.72 | <0.1
Tao6emna 13.8. 672019 (LFP) OcHoBHYM 1o/alu 0 cakyIubamy JIMCHOT onaaa — Mokpa ['opa
Table 13.8. 672019 (LFP) Basic data on litterfall collection — Mokra Gora
YxynHa ([[lepuoa cakyn/bama
Peaun Ko, Haamopcka Bpoj MOBPLIMHA 30pKa/ Ocrana
6?)./ upmaie/ lég'r::g};u;i;i Teorpagcka F;o;‘:z(*l::/lca Buélmfap KO KOJ‘Ie]El‘(’:OlTpa calcyg.rban,a/ Samglin[;] period |3amaxama/
Sequence Country number mmpuna/Latitude) Longitude / Altitude | Number of Tota_l Othe(
no. code code traps collecting | On/from | [lo/to [observationg
area
1 67 05 +43°45'27" +19°29'00" 12 15 1.06 270217 | 091117
Taodena 13.9. 672019 (LFM) Pesynratu ananu3se iaucHor omnan — Mokpa ['opa
Table 13.9. 672019 (LFM) Results of litterfall measurements — Mokra Gora
I[aTyM ch_ra Maca MaKpOQﬂeMeHTl/l HCXpaHe
cakynbamal/ onayna/ onaja N | Ca | Mg | K | P
Date of collection Litterfall type 9 mg/kg
7.3.2019 Omay/ Litterfall 20.2 7897.7 1884.0 386.0 115.6 247.0
29.3.2019 Omayy/ Litterfall 9.1 7292.5 11716 188.1 125.9 261.8
12.4.2019 Omayy/ Litterfall 10.4 8970.5 1051.2 191.8 117.2 261.2
24.4.2019 Omay/ Litterfall 9.3 8385.6 1008.5 216.7 128.2 271.5
24.5.2019 Omay/ Litterfall 15.7 9286.7 992.5 201.8 134.0 276.9
6.8.2019 Omay/ Litterfall 21.8 7386.7 1968.8 478.2 118.9 239.5
6.9.2019 Omay/ Litterfall 23.9 8455.5 937.4 206.4 125.9 514.1
6.9.2019 Kutmak/ Sessile oak 35 8768.5 3923.3 1755.7 300.6 601.3
17.9.2019 Omay/ Litterfall 20.5 9049.0 1012.7 239.1 147.9 294.0
17.9.2019 Kutmak/ Sessile oak 3.2 7919.0 3787.0 1680.2 340.5 669.3
11.10.2019 Kutmak/ Sessile oak 7.79 10074.4 4748.3 12445 138.7 328.3
11.10.2019 Omay/ Litterfall 13.43 6833.7 2001.8 314.6 139.2 308.1
5.11.2019 Benu 6op/Scots pine 17.01 3.67 1.33 0.62 0.17 <0.1
5.11.2019 Kurmwaxk/ Sessile oak 19.6 457 3.73 0.61 0.17 <0.1
28.11.2019 Bemu 6op/Scots pine 24.72 2.57 1.12 0.42 0.16 <0.1
28.11.2019 Kurmaxk/ Sessile oak 15.71 6.01 192 0.90 0.22 <0.1
Hatym Mukpoesementu ucxpane/ Micronutrients Toxcuunn esementu/ ToXic elements
Cakynsbama/ Bpcra :
g _ Onaa/ B [Ba[Co[cu[Fe[Mn] Mo[Ni[zn]se| As | cd [ cr | Hg [ Pb
collection | Litterfall type mg/kg mgrkg
7.3.2019 Omnayy/ Litterfall 312 | 25 |<0.1| 3.8 |151.5] 949 | <0.1 |93 |253|<0.1] 26 |<01l| 0.7 |<01|<01
29.3.2019 Omay/ Litterfall 34.2 |1272.2|<0.1| 4.8 |161.1| 58.3 | <0.1 {10.0|23.0(<0.1| <01 |<01| 11 |[<01]|<01
12.4.2019 Onayy/ Litterfall 27.3 | 3.4 |[<0.1) 5.0 |212.6] 56.6 | <0.1]|9.3]223|<0.1/<01|<01| 09 |[<01]|<01
24.4.2019 Onayy/ Litterfall 43.7 | 3.7 |[<0.1| 4.1 |238.6| 442 | <0.1|109|26.3|<0.1] 42 |<01| 17 |<01| 83
24.5.2019 Omay/ Litterfall 159 | 6.8 |<0.1] 4.3 |206.4| 69.1 | <0.1| 9.6 |233|<0.1| 23 |<01| 09 |<01|<01
6.8.2019 Onayy/ Litterfall 20.3 | 2.3 [<0.1| 3.5 |1535| 59.4 | <0.1|10.0|26.1|<0.1| 03 | <01 | 12 |[<01]| 21

274




Jatym

Muxpoeaementu ucxpane/ Micronutrients

Toxcuunn eaementn/ Toxic elements

Cakyn/bama/ Bpcra -
R _ Onaa/ B |Ba|Co|cu|Fe|[Mn| Mo |Ni|[zn]|se|[ As [ cd | cr [ Hg | Pb
collection Litterfall type mg/kg mg/kg
6.9.2019 Onay/ Litterfall | 41.8 | 3.9 | 0.8 [ 3.7 [238.6] 56.9 [ <0.1 [ 84 [250]<0.1]<01[<01] 1.1 [<0.1] 09
6.9.2019  |Kurmai/ Sessile oak| 43.5 |37.8 [<0.1] 57 [112.2[166.6 | <0.1 [109]172[<0.1] <01 | <01 |<01]<01]<01
17.9.2019 Onax/ Litterfall | 345 | 3.2 | 22 | 3.6 [334.3| 66.1 | <0.1 [106(253] 43 [<01[<01| 1.3 |<0.1[<0.1
17.9.2019  [Kurmax/ Sessile oak| 33.0 [31.4[<0.1] 5.5 [1095/1163] 02 [12.8]128]<01] 25 [<01] 04 [<01[<01
11.10.2019  |Kurmar/ Sessile oak| 37.7 [ 26.5[<0.1] 6.3 [149.1] 2843 <0.1 [17.3[180]108] <01 [ <01 ] 12 [<01[<01
11102019 | Omay Litterfall | 2.1 |<0.1] 06 [1503[<0.1| 04 | 154 [<0.1 27.1[ <01 <01 34 | 825 [<0.1
5.11.2019  |Bemn Gop/Scots pine|119.37|< 0.1 <0.1[114]97.53|70.05[<0.1]6.79 [18.79] <0.1 | <0.1 | <01 | 1.23 [ <01
5112019 |Kurmai/ Sessile oak| 56.06 [24.46 <0.1[252]6241|77.87[<0.1[17.93] 7.43| <0.1 | <0.1 | <01 099 [ <01
28.11.2019  |Benu Gop/Scots pine|108.60|< 0.1 <0.1]0.90]80.02|29.40 [<0.1]9.16 | 740 <0.1 | <01 | <01 079 [ <01
28.11.2019  |Kurmax/ Sessile oak|328.98[30.70 <0.1]357 [294.72[157.51[< 0.1]21.69| 8.74 | <0.1 | <0.1 | <0.1 | 1.33 [ <0.1
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14. CAKYIIJbAILE U AHAJIN3E
JAENNO3UIMJE VY 2019. T'OAUHHU

14. SAMPLING AND ANALYSIS OF
DEPOSITION IN 2019

Ilpema mmraHy pacmopena KOJEKTOpa 3a
BIQXHY JICTIO3MIHMj)y Ha CBUM  OIJIEAHUM
napuenama Husoa 2 (Komaonuk, LpHu Bpx u
Moxkpa T'opa) mocTaB/beHH Cy WHCTPYMEHTH 32
npaheme mporeca aeno3utyje. To cy Komekropu
CaKyIJbauu MaJaBUHa Koje Mpoja3e Kpo3 KpyHe
crabana ,, Throughfall (15 xomasa), KoJeKTOpH 3a
Y30pKOBamke€ JEMOo3WIje Koja ce CIuBa HU3
crabma-“Steamflow* (5 komama), ¥ KOJEKTOPH 3a
cher (5 komaza) T38. ,,Bulk® xonekropu.

Marepujanu  kopuimmheHH 3a H3pamy Ccy
KUYaHe KOHCTPYKIIH]j€e, IUTACTUYHE MOCYe, IEBH U
mpexkacta [IBL] mmatHa, onm Kojux je mpema
UACJHUM HaIpTAMa 3a H3pajy CBaKOT O
MHCTpyMeHaTa mpeMa [IpupydHuky, cacraBibeHa
¢dyHkmoHanHa onpema. ['Boxhe je 3amruheno o
KOpO3Hje, a MOCy/Ie IJIe Ce MaJlaBUHE HAKYIbajy CY
yKOIaHe y 3eMJby (TeMmmeparypa 3eMJbUINTA
crpeuaBa eBaropanujy). llpu cnajamy enemenara
KopumheH je CHJIUKOHCKM JIeTaKk, YuMe je
n30erHyTa KOHTAMUHAIIWja U3 OKOJIMHE.

Ha ornmemnnm mossmva HuBo-a 2 moceOna
Nnaxma MocBehiyje ce BIaKHO] ACTO3UIUJU O]l
KOjUX je HajOMTHHja OHA KOja MCIIUTYje XeMHU3aM
Tajora KOjU je y HEMOCPeIHOM KOHTAaKTy ca
OWJBPHMM OpraHMMa Ha KOjUMa Ce TIONYTaHTH M3
Bazayxa 3aapike (ICP Forests, 2010c).

V rtabemn 14.1. 672019 (PLD) u TaGenu
14.2. 672019 (DEM) natu cy OCHOBHH MOJAId O
Mepemy arMocdepcke MACTO3WIHUje U XEeMHjCKe
aHalM3e CakKylJbeHHX Yy30paka aTMocdepcke
JICTIO3HIIM]j€ Ha OrJieHO]j mapiein Ha KomaoHuky.

VY rtabemn 14.3. 672019 (PLD) u TaGenu
14.4. 672019 (DEM) matu cy OCHOBHHM TIOJAIN O
Mepemy arMoc(hepcke emo3ulldje W XEMHjCKe
aHaIM3e CaKyIUbEHHX Yy30paka arMocgepcke
JICTIO3UIIM] € Ha OrJIeIHO] mapiieiau Ha [[pHoM BpXYy.

VYV rtabemn 14.5. 672019 (PLD) u TaGenu
14.6. 672019 (DEM) natu cy OCHOBHH MOJAId O
Mepemy arMocdepcke MACMO3WIUje U XEMHjCKe
aHalM3e CakKylJbeHHX Yy30paka aTMocdepcke
JeTo3ulMje Ha OTJIeAHo] napuenu y Mokpoj ['opu.

The instruments for monitoring the process
of deposition were positioned on all Level Il
sample plots (Kopaonik, Crni Vrh and Mokra
Gora) according to the plan for the arrangement of
wet  deposition  collectors.  These  were
“Throughfall” — rainfall collectors for sampling the
deposition that passes through the crowns of trees,
(15 collectors), “Stemflow™ — collectors for
sampling the deposition that pours down the tree
stems, (5 collectors), and "Bulk™ — snow collectors
(5 collectors).

The instruments which included wire
structures, plastic containers, pipes, and PVC mesh
materials made functional equipment that fulfilled
all the requirements of the relevant Manual. Iron
structures were protected from corrosion and the
containers where precipitation accumulated were
buried in the ground (soil temperature prevented
evaporation). Silicone adhesive was used for
bonding the elements, which meant that
contamination from the environment was avoided.

Table 14.1. 672019 (PLD and Table 14.2.
672019 (DEM) show the main data obtained from
the measurements of atmospheric deposition and
the chemical analyses of the collected samples of
atmospheric deposition on the sample plot on
Kopaonik.

Table 14.3. 672019 (PLD and Table 14.4.
672019 (DEM) show the basic results obtained
from the measurements of atmospheric deposition
and the chemical analyses of the collected samples
of atmospheric deposition on the sample plot on
Crni Vrh.

Table 14.5. 672019 (PLD) and Table 14.6.
672019 (DEM)) show the basic results obtained
form the measurements of atmospheric deposition
and the chemical analyses of the collected samples
of atmospheric deposition on the sample plot on
Mokra Gora.
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2y O ad ’w’\" DN X . A Y
Op Ha OTJICTHOM IIOJBY,

hfall*“ komekTop Ha oreaHOM Cauka 14.2. ,,Stemflow* xonekr

mospy, BUT Huso 2, Lpau BpX, 2019. roguna BUT Huso 2, Lpuu Bpx 2019. rogmHa
Figure 14.1. "Throughfall® collector on Crni Vrh Figure 14.2. “Stemflow" collector on Crni Vrh Level Il
Level 1l sample plot, 2019 sample plot, 2019

Cuanka 14.3. Konekrop 3a cHer Ha oryieqHoM noJby, BUT Huso 2, Mokpa ropa 2019. roauna
Figure 14.3. "Bulk™ snow collector on Mokra Gora Level 11 sample plot, 2019



J Canka 14:4—14.6: IIpunpema u ca-Kyr[JLa}Le y3opaka nenosunyje, 2019. ronuaa
Figure 14.4-14.6. Preparation and collection of the samples of deposition, 2019
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Tabena 14.1. 672019 (PLD) Oty moaaly o OriieJHOj IOBPIIMHE 3a aTMOoc(hepcKy aAeno3uiinjy — KonaoHuk

Table 14.1. 672019 (PLD) General data on the plot for atmospheric deposition — Kopaonik
® o S o AKTHBHH TIePHO = € i< Eal 8 “
gy @ > 2253 g3 Haamopcka CaKyIUbama S265c, 8= =2 SE % 280 s S
‘E § 2 3 ‘E 3 E E B g £ o Teorpadgcka mupnna Teorpagcia Bucul:{a Dag;: of the §- 2 @ '% 8 E g *g % E §I — E §%_7'§’ £% %_ % § E B
EzE £33 S2c2 Sa Latitude AyAuHA (xom) monitoring period SEEST| 2822 255 E 2Eeg| FE5¢E 585 c
532 =8 =28 z g Longitude Altitud o 2558 =253F 882 | £§58% SES S:0g
= &=03 | 58 itude o Mo | 2a§2° 2 2E |EZ 3 25 5 8
= from to ZH z Z
01 67 02 01 +43017'30" +20048'50" 35 190319 131219 11 1 1.000 0.002 15
02 67 02 02 +43017'30" +20048'50" 35 010119 271219 9 1 1.000 0.002 5
03 67 02 04 +43017'30" +20048'50" 35 020419 201119 4 1 1.100 0.002 5
01 - ,, Throughfall “ korexmop, 02 - ,,Bulk“ korexmop, 04 - ,,Stemflow “ korexmop
01 - “Throughfall’ collector, 02 - "Bulk™ collector, 04 - “Stemflow" collector
Tabena 14.2. 672019 (DEM) IMoxanu nadoparopujckux aHamusa 3a atMochepceky aenosuiinjy — Komaonuk
Table 14.2. 672019 (DEM) Results obtained from laboratory analyses of atmospheric deposition — Kopaonik
Bpoj Mepunoan 'EE Y @ Konmuuna
Peaun orjeaHe CaKyIUbamba &€ Z83 ﬁ 2 y30pKa Konaykrusurer AJKaJauTeT Ocrana
6poj nospuinne | Collection period = 2 25 2= (mm) pH (uS/cm) K Ca Mg Na N-NH,4 Cl N-NO; | S-SO, (ueq/l) 3amaxama
Sequence | Observation o To Eg ;‘E_ 2 g Total Conductivity (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) | Alkalinity Other
number Plot frol:n 1o 25 < % E n collected (uS/em) (neall) observations
number a @ sample
01 02 010119 | 170119 01 02 1 2.20 6.14 6,60 0.53 5.36 1.70 2.10 0,03 5,01 1,02 1,81 0,84
02 02 170119 | 050219 02 02 1 2.64 6.03 9,20 <0.1 0.96 0.29 0.43 0,01 6,01 1,21 1,29 0,58
03 02 050219 | 220219 03 02 1 1.10 6.01 3,60 <0.1 0.81 0.28 0.39 0,01 5,01 1,35 2,15 0,46
04 02 220219 | 090319 04 02 1 1.10 6.18 8,70 <0.1 0.75 0.25 0.29 0,06 4,00 0,31 2,07 0,58
05 02 090319 | 190319 05 02 1 0.66 6.31 10,40 0.17 0.62 0.25 0.44 0,27 4,50 0,30 1,46 0,70
06 02 190319 | 020419 06 02 1 041 6.19 14,10 0.21 0.62 0.25 0.27 0,18 4,00 0,04 4,22 0,84
07 02 190319 | 020419 06 01 1 66.12 6.21 40,30 1.71 2.14 0.83 1.16 18,65 9,01 0,26 6,72 0,93
08 02 020419 | 190419 07 02 1 0.33 6.17 10,80 <0.1 0.51 0.20 0.31 0,63 551 111 2,15 0,88
09 02 020419 | 190419 07 04 1 44.94 4.60 49,50 9.93 4.34 1.47 1.43 4,18 11,01 0,06 5,34 0,98
10 02 020419 | 190419 07 01 1 33.79 5.56 45,80 2.40 3.04 1.06 0.89 0,73 6,01 1,69 2,50 0,70
11 02 190419 | 250519 08 04 1 22.31 5.44 46,90 38.31 | 20.34 5.74 3.70 1,85 9,01 1,27 2,24 0,98
12 02 190419 | 250519 08 01 1 66.12 5.54 125,50 1.44 1.73 0.63 0.90 3,20 12,51 1,28 19,65 2,55
13 02 250519 | 050619 09 04 1 25.50 5.28 153,30 20.06 12.63 3.62 3.13 12,32 8,01 111 21,71 4,06
14 02 250519 | 050619 09 01 1 54.95 5.25 17,60 1.01 1.34 0.54 0.54 1,45 6,51 0,36 2,59 1,05
15 02 050619 | 190719 10 01 1 66.12 5.50 27,40 1.25 0.97 0.37 0.34 0,74 4,50 3,84 49,29 1,21
16 02 190719 | 230819 11 01 1 39.97 6.32 25,10 1.92 2.38 0.85 0.89 0,45 6,51 1,42 23,52 0,98
17 02 230819 | 190919 12 01 1 42.90 6.10 53,60 1.23 1.53 0.58 0.72 2,37 8,01 1,80 9,74 1,35
18 02 190919 | 171019 13 01 1 4.29 6.28 14.7 1.60 0.96 0.41 0.62 1.21 8.01 1.97
19 02 171019 | 201119 14 01 1 66.12 5.08 38,7 1.97 0.81 0.54 0.79 1.53 13.01 0.64 8.62 1.74
20 02 171019 | 201119 14 04 1 28.69 536.0 21.34 3.61
21 02 201119 | 131219 15 01 1 30.56 5.11 1.21 0.26 0.29 0.50
22 02 201219 | 131219 15 02 1 5.59 21.6 0.96 0.10 0.19 0.37 0.08 6.01 0.22 3.96 1.25
23 02 131219 | 271219 16 01 1 1.32 6.88 82.2 6.81 0.21 0.68 0.74 1.16 21.01 0.24 5.77 1.62
24 02 131219 | 271219 16 02 1 34.8 0.01 8.01 1.81 2.07 1.04

01 -, Throughfall “ korexmop, 02 - ,,Bulk* korexmop, 04 - ,, Stemflow “ konexmop,n.0. - nuje demexmosano
01 - “Throughfall’ collector, 02 - Bulk” collector, 04 - “Stemflow" collector,n.d. - not detected
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Tabena 14.3. 672019 (PLD) OmuTe mogaiu o oriieIHoj MOBPIIHHU 3a atMocdepcKy aenosunujy — Lipau Bpx
Table 14.3. 672019 (PLD General data on the plot for atmospheric deposition — Crni Vrh

_ g ¢, cx § 3 AKTHBHH TIepHOT 8 5. - ’E“_‘g - r’g — - g . e
8 e R S =229 £ 9 Haamopcka CaKyI/bambha e £2oc s g =S o = S
E- § é § Lé % s g £ ’ S relf,;l;;q:,?a Fe;yr::;l?[;xa BHCHHA Date of the mgnitoring ;-; E 3 % 3 g £ % T |E %E = i ?é_% s 258 § g 5 3
Z oS =] g3 E =Y ' . (xom) perio E2E=S 2= 2 gec ZEES " e o E o 885 ¢
Eg: r:[§ -Egég ;% Latitude Longitude Altitude on o g§§8Q EESE mgg- é%gé Egg Ogog
O d z @ from to - z8 z >
01 67 04 01 +44007'55" +21058'38" 19 200219 201219 11 1 1.000 0.002 15
02 67 04 02 +44007'55" +21058'38" 19 010119 200219 3 1 1.000 0.002 5
03 67 04 04 +44007'55" +21058'38" 19 200219 201219 11 1 1.100 0.002 5
01 -, Throughfall “ korexmop, 02 - ,,Bulk“ korexmop, 04 - ,, Stemflow “ korexkmop
01 - "Throughfall collector, 02 - "Bulk™ collector, 04 - “Stemflow" collector
Tab6ena 14.4. 672019 (DEM) INoxanu 1abopaTopujCcKUxX aHanu3a 3a atMocdepcky aeno3uiujy — Lpau Bpx
Table 14.4. 672019 (DEM) Results obtained from laboratory analyses of atmospheric deposition — Crni Vrh
Hepuoan ~~ 3 2
Bpoj CaKyIbaha © Konmuuna 3 2 =
Peann orJiefine Collection Tepuon Kon £ = y30pKa KonaykTusuter 22 £c
6p0j MOBPLIHHE perlod brOj y30pka g i (mm) H (pS/cm) K Ca Mg Na N-NH,4 Cl N-NO3; S-S0, E g 5 5 E
Sequence | Observation Period | Sampler | % E Total p Conductivity (mg/l) | (mg/l) | (mg/l) | (mg/l) (mg/l) (mg/1) (mg/1) (mag/1) = g 3 =2
number Plot On Jo number code 288 | collected (uS/cm) g < E 5
number from to > sample 2 S g
01 04 010119 | 190119 01 02 1 2.59 5.94 4.70 0.28 4.64 1.43 1.15 0.01 3.00 0.70 1.72 0.88
02 04 190119 | 300119 02 02 1 1.93 5.83 9.90 0.46 5.22 1.60 1.62 0.01 5.51 1.28 1.72 0.98
03 04 300119 | 200219 03 02 1 1.93 4.44 17.30 2.03 3.10 0.57 0.61 0.37 4.00 2.84 6.98 0.88
04 04 200219 | 200319 04 04 1 354.58 5.06 71.70 3.80 3.48 0.81 0.89 3.47 9.01 2.76 6.03 0.70
05 04 200219 | 200319 04 01 1 66.12 5.68 45.10 1.07 3.10 0.57 0.61 0.94 6.51 1.96 2.33 0.74
06 04 200319 | 170419 05 04 1 286.85 5.63 57,80 12.25 2.01 0.59 0.58 2,77 4,50 1,61 3,96 0,74
07 04 200319 | 170419 05 01 1 29.97 6.15 31,00 0.19 1.86 0.46 0.50 0,66 6,01 2,16 1,55 0,93
08 04 170419 | 160519 06 04 1 478.09 5.37 33,10 6.05 0.77 0.28 0.28 0,68 6,01 0,53 2,07 0,98
09 04 170419 | 160519 06 01 1 66.12 5.03 1.17 1.59 0.45 0.47
10 04 160519 | 060619 07 04 1 478.09 5.22 37,80 7.10 1.54 0.57 0.59 0,16 5,51 1,52 1,98 0,93
11 04 160519 | 060619 07 01 1 41.73 5.75 27,20 <0.1 <0.1 <0.1 <0.1 1,20 4,00 0,01 2,76 1,05
12 04 060619 | 310719 08 04 1 478.09 5.8 102,60 7.41 0.81 0.28 0.34 1,89 5,51 4,58 15,17 2,28
13 04 060619 | 310719 08 01 1 66.12 6.56 44,70 3.81 6.48 2.00 1.77 0,71 4,00 2,25 10,08 0,93
14 04 310719 | 300819 09 04 1 97.21 6.74 38,60 6.58 1.15 0.42 0.44 1,37 4,00 3,38 31,80 1,58
15 04 310719 | 300819 09 01 1 11.46 7.03 57,30 0.63 2.48 0.52 0.56 1,70 5,51 3,09 15,17 1,39
16 04 300819 | 260919 10 04 1 478.09 6.64 52,90 7.26 1.17 0.42 0.47 2,41 9,01 2,18 10,08 1,63
17 04 300819 | 260919 10 01 1 18.51 6.14 125,70 0.68 1.73 0.46 0.49 4,96 6,01 4,25 11,72 1,90
18 04 260919 | 111019 11 04 1 261.35 6.04 41,70 3.20 6.33 0.61 0.85 3,56 5,51 2,57 11,55 1,44
19 04 260919 | 111019 11 01 1 4,73 4.25 121,30 2.65 1.93 0.52 0.47 1,00 6,51 17,75 1,86
20 04 111019 | 141119 12 04 1 438.25 5.58 104,0 2.82 4.98 0.62 0.78 0,65 9,01 2,59 13,18 1,16
21 04 111019 | 141119 12 01 1 47.61 5.02 45,0 1.71 0.48 0.30 0.23 0,03 5,01 2,16 9,65 1,86
22 04 141119 | 061219 13 04 1 307.57 4.23 39,0 1.27 0.45 0.25 0.26 0,12 5,51 1,04 10,0 0,93
23 04 141119 | 061219 13 01 1 32.91 4.86 24,4 1.46 0.16 0.27 0.24 0,14 6,01 1,40 9,82 0,97
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IMepuonu = g e
Bpoj CaKyl/baba © Konnunna §_ 5 2
Pennn orjieaHe Collection Ilepuon Kon £ @ y30pKa KonaykruBurer 2 = § g
6poj NOBpPLIMHE period broj y30pKa £35 (mm) H (uS/cm) K Ca Mg Na N-NH, Cl N-NO3 S-S0, E £E5| 53
Sequence | Observation Period Sampler | % E Total P Conductivity (mg/l) | (mg/l) | (mg/l) | (mgll) (mg/l) (mgfl) (mg/l) (mg/l) = ‘__& % =8
number Plot On Jo number code § & collected (uS/em) E < E E
number from to sample :1" 3 8
24 04 061219 | 201219 14 04 1 254.98 4.17 375 | 204 | 272 | 043 | 052 0,19 | 450 131 2,93 151
25 04 061219 | 201219 14 01 1 31.44 5.05 31,9 1.22 0.18 0.18 0.24 0,05 5,51 0,73 3,88 0,88
01 - "Throughfall “ korexmop, 02 - ,,Bulk “ konexmop, 04 - ,,Stemflow “ korexmop, n.0. - nuje demexmosaro
01 - “Throughfall” collector, 02 - “Bulk” collector, 04 - “Stemflow" collector, n.d. - not detected
Ta6ena 14.5. 672019 (PLD) Onurry mogamny o OTJIeHO] MOBPIIMHKE 3a aTMOC(hEPCKY aemo3unujy — Mokpa ['opa
Table 14.5. 672019 (PLD General data on the plot for atmospheric deposition — Mokra Gora
—_ 3 P é% AKTHBHH TIepHOJ S o R TE - r’vg — - g . e
28 v s S S22 £ 9 Haamopcka caKyl/bamba cfoc, 2 2 s =D = = 2> s 2_6
.§' § 'q.é g % E E g g E ; Fe:](;;};ap?:gca Fe:;)[:{zlt;l(a BHCHHA Date of the monitoring §- E E '% E g E g % ;ﬁ_E = i g_é% .E E »E %— § § 5 §
%g 2 =E = gé E gg Latitude Longitude A(lltc.oﬂ) period -; zES&| = %E FZ37| g% & £ = =3 é g0 g
v 3 25058 = itude On Mo 238z ° Z23 5 E E5 & zg s 2
o © 2P from to R o z & 2 z
01 67 05 0 +43045'27" +19029'00" 12 140219 251219 13 1 1.000 0.002 15
02 67 05 02 +43045'27" +19029'00" 12 010119 251219 4 1 1.000 0.002 5
03 67 05 04 +43045'27" +19029'00" 12 140219 251219 11 1 1.000 0.002 5
01 - ,, Throughfall “ korexmop, 02 - ,,Bulk“ korexmop, 04 - ,,Stemflow “ korexmop
01 - “Throughfall’ collector, 02 - "Bulk collector, 04 - “Stemflow" collector
Ta6ena 14.6. 672019 (DEM) IToxaru nabopatopujckux aHaau3a 3a aTMOCchepcKy aeno3unnjy — Mokpa 'opa
Table 14.6. 672019 (DEM) Results obtained from laboratory analyses of atmospheric deposition — Mokra Gora
. Iepuoan = =~
Bpoj CAKYILbaMmba ° Koauuuna e > g "
Pennn orsienne Collection period Tlepnon Kon £o y30pKa E~S = =g =3._5
6poj NOBpLIMHE broj y30pKa g5 (mm) pH = E S E K Ca Mg Na N-NH,4 Cl N-NO; S-S0, 5= =] E =
Sequence | Observatio o Jo Period Sample zZ, g Total igé ) (mg/l) | (mg/l) | (mg/l) | (mg/l) (mg/l) (mg/1) (mg/1) (mg/1) E c 5 g 5¢
number n Plot frol:n to number | rcode E ) collected EVS = S e § 2
number sample Z 53 °
01 05 010119 110119 01 02 1 1.32 5.75 65,60 0.99 5.86 1.70 247 0,09 5,51 0,95 2,76 0,93
02 05 110119 240119 02 02 1 0.99 0.87 16,70 0.41 5.58 1.70 1.56 0,01 4,50 0,73 21,97 0,58
03 05 240119 140219 03 02 1 1.21 6.01 2,80 <0.1 0.60 0.21 0.57 0,35 7,01 1,26 1,21 0,93
04 05 140219 070319 04 04 1 55.14 5.72 2.92 3.60 1.31 0.55
05 05 140219 070319 04 01 1 61.71 6.04 80,10 <0.1 1.18 0.29 0.28 0,01 3,50 0,80 22,40 0,84
06 05 070319 290319 05 01 1 7.82 6.79 12,60 0.28 1.36 0.35 0.71 0,06 8,01 1,82 1,72 0,70
07 05 290319 120419 06 04 1 20.72 4.55 89,60 8.80 14.79 5.13 2.17 10,24 12,01 1,11 8,70 1,16
08 05 290319 120419 06 01 1 32.62 5.58 33,00 0.27 1.49 0.36 0.34 0,31 5,01 0,41 1,21 0,93
09 05 120419 240419 07 04 1 7.17 4,16 150,40 9.13 13.66 5.10 2.07 11,07 11,01 1,13 10,94 1,63
10 05 120419 240419 07 01 1 17.04 5.62 20,50 0.22 1.59 0.45 0.29 0,09 4,00 0,01 1,98 0,84
11 05 240419 210519 08 04 1 11.79 5.81 221,00 9.54 10.99 4.08 242 17,07 5,51 0,85 9,13 4,18
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. Mepuoan = =~

Bbpoj CcaKYIbama © Koaunuuna @ > g "

Pentn orjenHe Collection period Hepnon Kox 2o y30pKa E=S o =5 s 3,5

6poj noBpiHe broj ysopka | £= (mm) pH £ 5E5 K Ca Mg Na N-NH, cl N-NO; | S-SO. 55 | 5588

Sequence | Observatio Period Sample = Total %Uzg_g Q (mg/l) | (mg/l) | (mg/l) | (mg/l) (mag/1) (mg/l) (mg/l) (mg/l) SE S £ 5¢c

number n Plot On Ao number r code 23 collected E=5< ig -

from to > e 0O 2 X S Qa

number sample Z 5<% o
12 05 240419 | 210519 08 01 1 66.12 5.67 18,30 0.31 1.14 0.35 0.38 0,42 6,01 0,01 1,90 1,16
13 05 210519 190619 09 04 1 10.04 6.01 64,80 6.60 9.93 3.09 2.53 0,01 12,01 1,43 5,95 2,18
14 05 210519 | 190619 09 01 1 64.65 5.95 20,10 0.65 1.95 0.60 0.80 0,73 7,01 0,00 2,33 1,28
15 05 190619 230719 10 04 1 1.83 6.16 115,80 8.29 8.30 2.47 211 8,15 13,01 11,20 3,53
16 05 190619 | 230719 10 01 1 39.38 6.17 26,60 143 2.01 0.55 0.96 0,24 5,51 1,90 9,82 0,98
17 05 230719 060819 11 04 1 48.61 5.21 2,10 5.86 9.19 3.22 1.36 4,30 5,51 1,65 41,19 1,51
18 05 230719 060819 11 01 1 49.07 6.22 17,50 0.28 1.42 0.36 0.52 0,01 7,01 0,01 9,48 1,16
19 05 060819 | 060919 12 04 1 19.25 6.64 41,90 8.97 14.23 5.11 2.12 0,27 5,51 2,15 9,22 1,16
20 05 060919 | 041019 13 04 1 8.13 5.50 55,90 9.34 12.33 4.59 2.25 4,09 23,03 1,39 33,43 3,25
21 05 060919 041019 13 01 1 15.57 6.64 46,70 0.24 1.54 0.41 0.32 0,14 5,51 0,72 9,05 1,39
22 05 041019 051119 14 01 1 441 6.53 41,3 2.53 0.59 0.63 0.82 0,14 13,01 2,98 10,43 2,09
23 05 051119 281119 15 01 1 8.73 17,0 0,40 10,01 2,14 9,22 1,35
24 05 281119 | 121219 16 04 1 3.67 7.20 12.1 6.67 6.20 4.95 0.87 0.05 9.01 3.58 3.53 1.35
25 05 281119 121219 16 01 1 30.56 6.29 1.6 1.69 0.17 0.40 0.43 0.11 7.01 2.61 4.22 0.97
26 05 121219 | 251219 17 02 1 0.77 324 0.03 6.01 1.68 1.98 0.93
27 05 121219 251219 17 01 1 27.33 5.94 16.8 1.11 0.08 0.20 0.29 0.03 5.51 0.12 2.24 1.49

28 05 121219 | 251219 17 04 1 541 1.62 0.14 0.69 0.21

01 - ,, Throughfall “ korexmop, 02 - ,,Bulk“ korexmop, 04 - ,, Stemflow
01 - “Throughfall” collector, 02 - "Bulk” collector, 04 - “Stemflow" collector, n.d. - not detected

KONEKMOp, H.0. - Huje 0emeKmoeaHo
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15. V3OPKOBAIHE I AHAJIM3E
3EMJBHUIITHOT PACTBOPA V 2019.
TOAVHNA

[lopen moa3eMHHMX  BOJCHUX TOKOBA,
OIYMCKO 3EMJBHMIITE Kao W3BOP M OCHOBA, Tl
MIPOIIEC KPYKemha MaTeprje U eHeprije y MPUpPOIu
MOYMEE W 3aBpIIaBa ce, 0a3alHU je JETTOHEHT
Tanora 3araljema CBHX aHTPONOreHuX u3Bopa. OBe
MaTepyje HaKyIJbajy c€ M y CaMUM OpTaHH3MHMa
Ompaka — gemoBuMa crabana, y TpaHYUIlaMa U
aCUMMJIALIMOHUM oprannMa npeeha, Ha MOBPIIMHU
W YHYTap >KUBUX OMJbHUX TKUBA. Y 3€MJbUIIHUM
XOPU30HTHMA Ha Kpajy ce IeTOoHYjy IMOIYyTaHTH
pacTBOpeHH y MajaBUHaMa, O KOjUX Cy KWIIA U
CHET KOJIMYMHCKH Haj3Ha4yajHUjH.

Onpehene xonmnurHe aTMoc(hepcKor Tajiora
KOjU CIIMpa acUMUIIAIMOHE OpraHe, TpaHe u jeda
npeeha npakTuyHo ce ,,mporehyje” Kpo3 KpoIme
U OWBa CaKkyIJb€H Y CIelHjaTHe KOJEKTOpe —
muzumeTpe. Ha ceakom nosey Hugo |1, mocTaBpena
Cy Mo TpH JH3WMETapa ca KOjUX Ce IIyTeM,
KOHTHHYUPAaHOT  MOHUTOPHMHTA,  MPHKYIUbA]y
HOJAIM, JOK Ce aHaJIHM3e Paje y OKBHPY jeIHOT
30UpHOT y30pKa, 3a CBAaKO IMOJbE MojeanHadHo. Ha
OCHOBY OBHUX Y30paka aHaJlH30M 3EeMJbUIIHOT
pacTtBopa, yTBphyje ce TpHUCYTHOCT oxapeheHnx
IMITETHUX MaTepyja M HEHa KOHIEHTpaldja II0
jenuaniy moBpmuHe. Ilytem oBora, moryhe je
NPaTUTU peakiujy OMJbKE Kao JKUBOT OpraHu3Ma
Ha YTHIIa] OBOT (haKkTopa Kpo3 BpeMe U IPETIO3HATH
Be3y u3Mel)y moJII0HOCTH TOT JipBeha OojiecTrmMa,
mreTounHamMa u aeposaralemy. Llwb ucrpaxu-
Bama je yTBphUBame pa3IMUUTHX 3aKJbydaka o
TPEHYTHOM CTamby BHUTAIHOCTH LIyM€ WA
JIOKa3WBamke HEMOOMTHUX YYHMHAKA IITETHUX
MaTepHja Ha [0jeJUHE BPCTE. JeaaH o/ UuibeBa je
U yoyaBame pa3iuKka y OTIOPHOCTH Ha OBE
cyrncranie melly BpcTaMa M Ha OCHOBY TOTa
¢daBopH3annja Pe3UCTETHUX JIPBEHACTHX BPCTa,
Kao BHJI IyTOPOYHOT IIaHUpamba.

Tokom 2019. romuHe wu3BpIICHA je
pekoHcTpykumja nm3umerapa (cimka 15.1) Ha
orienHoM mosby HuBo Il — Komaonuk. PekoncTpy-
Kuyja je o0yxBaTuia M3paxy HOBHUX IpaBUTAlU-
oHMX Jm3uMeTapa (ciuka 15.2-15.3) ca xapeHum
KBapIHUM TMeckoMm (cimka 15.6), kao um camy
npunpeMy npoduia y Koju ce TpaBUTALOHU
MU3UMeTap TOoCTaBiba. VIHTEH3WBHE CTyauje ce
KOHTHHYUPAHO CIPOBOJIC TIOCTABJbAHEM I'PaBUTA-
OUOHUX JIM3UMETapa y YEOHH BEPTUKAIHU 3H[J
noctojehnx meaonomKux npoduina Ha CTATHUM
JyOMHaMa MCIIOJl XOPH30HATa OPTaHCKE POCTUPKE
KOjH Bapupa 3a cBa Tpu npoduia.

15. SOIL SOLUTION SAMPLING
AND ANALYSES
IN 2019

Forest soil is a source of matter and energy.
The cycle of matter and energy starts and ends in the
forest soil. At the same time, it is one of the major
sinks of anthropogenic pollution sediments. These
harmful substances are absorbed and accumulated in
different plant parts — stems, twigs and tree
assimilation organs, both on the surface and inside
the living plant tissue. The pollutants dissolved in
precipitation, mainly rain and snow, are eventually
deposited deep in the soil horizons.

Specific  quantities of  atmospheric
deposition that is leached out from the tree
assimilation organs, branches and trunks and
filtered through the crown are collected in
specially-designed samplers — lysimeters. Three
lysimeters were installed on each sample plot in
order to collect data through continuous
monitoring. The analyses were performed using
one composite sample for each plot individually.
Soil solution analyses are aimed at determining the
presence of certain harmful substances and their
concentrations per unit of area. Thus we can
observe the way a plant, as a living organism,
responds to the effects of this phenomenon and to
determine the relationship between air pollution
and the susceptibility of these trees to diseases and
pests. The final goal is to get a deeper insight into
the state of forest vitality and to prove that these
substances have harmful effects on certain species.
One of the practical goals is to determine the
resistance of different species to these substances
and to give priority to more resistant woody species
in long-term forest planning.

During 2019, lysimeter reconstruction
(Figure 15.1) was performed on “Kopaonik™ Level
Il sample plot. The reconstruction included the
construction of new gravity lysimeters (Figures
15.2-15.3) with flame-dried quartz sand (Figure
15.6) and the preparation of the profile for the
gravity lysimeter installation. Gravity lysimeters
placed in the foreground vertical wall of the
existing soil profiles at constant depths below the
organic horizons that vary in all three profiles are
used for the intensive studies that are continuously
carried out on sample plots.
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HE Ly DN a 5 : L
Camuka 15.1. OnpemMa 3a peKOHCTPYKIH]Y TPaBUTALIOHAX
IM3uMeTapa
Figure 15.1. Equipment for the reconstruction of gravity
lysimeters

Cauka 154, I/IHCTI/Ipa JII/ISI/IeTap ca oneKTopOM 3a
3eMJBHIIHU pacTBOo,p OrneaHo nmosbe BUT HUBO |l — Lpan
Bpx
Figure 15.4. The installed lysimeter with a soil solution
collector, Level Il sample plot — Crni Vrh
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" Conka 15.2-15.3. rpaneH TrPaBUTALIMOHOT
JM3UMETPa y 4elio 3eMJBUIIHOT Ipoduia

{7,2‘.‘;: '(A-\\v . ¢ - ‘&
Cauka 15.5. MHCcTanupaH tu3uMeTap ca
KOJIEKTOPOM 3a 3eMJBUIITHU pacTBOp OrienHo
nosse BUT HUBO 11 — Moxkpa ['opa
Figure 15.5. The installed lysimeter with a soil
solution collector, Level 1l sample plot — Mokra
Gora



Fizicko — hemijske karakteristike
ZARENOG KVARCNOG PESKA

Hemijski sastav

Sadrzaj komponente,%
Naziv 9103 ‘ /\I:O; FC:O; K:O \830 Ca0O '\/lg() TiO: (‘I‘:O_; Gz
uzorka
K/SiO; | 99,57 | 0,18 | 0.026 | 0,034 | 0,005 | 0,0084 | 0,012 | 0,033 | <0,001 | 0,11
Granulometrijski sastay
Klasa krupnoce,mm Naziv uzorka
KLP;0,32
M.% | ZM,% > M%
+0,5 0,00 10,00 100,00
-0,5 + 0.4 10,30 10,30 100,00
-0,4 +0,3 75,87 86,17 89,70
03+02 11,51 97,68 13,83
-0,2+ 0,153 2,32 100,00 2,32
- 0,153+ 0,0 0,00 100,00 0,00
Ulaz 100,00

Granulometrijski sastav je u opsegu 0,2-0,5 mm.
Granulometrijska kriva sastava koncetrata ima tacku d sr = 0,344 mm.

R-;S:22
Pakovanje 1000g

Cauxa 15.1. ®u3ndko-xemrujcke KapaKTepHCTHKE KapeHOT KBapIIHOT ITecKa
Figure 15.2. Physico-chemical characteristics of flame dried quartz sand

VY tabenu 15.1. 672019 (PSS) u Tabenu 15.2.
672019 (SSM) natu cy OCHOBHH TIOJIAIHA O MEPELY
3eMJBUIIIHOT PACTBOpPa W XEMHjCKE aHaJIn3e
CaKyIJb€HHX Y30paka 3eMJBHIIHOT pPacTBOpa Ha
orjenHoj napuenu Ha Konaonuky. Y tabenu 15.3.
672019 (PSS) u Tabemnu 15.4 672019 (SSM) natu
Cy OCHOBHHM TOJAIlM O MEPeHhy 3EeMIbUIIHOT
pacTBopa M XEMHjCKE aHAINW3e CaKyIUbEHUX
y30paka 3eMJBHIIHOT pacTBOpa Ha OrJICTHO]
napuenu Ha Llpaom Bpxy. Y TabGemu 15.5. 672019
(PSS) u Ttabemun 15.6. 672019 (SSM) matu cy
OCHOBHH TIOJIAIIA O MEPEHY 3eMJBHIITHOT pacTBOpa
U XEMHjCKEe aHalu3e CakKylmJbeHHX Yy30paka
3eMJBHMIITHOT PACcTBOpPAa Ha OIJIEAHO] Mapueld y
Mokpoj 'opwu.

Table 15.1. 672019 (PSS) and Table 15.2.
672019 (SSM) show the basic data obtained from
the soil solution measurements and chemical
analyses of soil solution samples collected on the
sample plot on Kopaonik. Table 15.3. 672019
(PSS) and Table 15.4 672019 (SSM) show the
basic data obtained from the soil solution
measurements and chemical analyses of soil
solution samples collected on the sample plot on
Crni Vrh. 15.5. 672019 (PSS) and Table 15.6.
672019 (SSM) show the basic data obtained from
the soil solution measurements and chemical
analyses of soil solution samples collected on the
sample plot on Mokra Gora.
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Ta6ena 15.1. 672019 (PSS) OcHoBHE MOJALHN O MEPEHY 3aMJBUIIHOT pacTBopa — KomaoHnk
Table 15.1. 672019 (PSS) General data on soil solution measurements — Kopaonik

Pennn Ko, bpoj Tun Jy6una Bpoj Ocrana
AU A orjeane I'eorpadpcka | I'eorpadpcka | Haamopcka 3eM/bHIITHI Y Jatym Jatym poj
opoj Jp:KaBe Konexrtop KOJIEKTOpa . CaKyIlUbaba npahema 3anakama
MOoBpLIIUMHE I.I.Iupm{a I[ymm[a BHCHHA ¢J10j nmo4yeTKa 3aBpuieTKa
Sequence Country - . . - Collector Type of . . Depth of Number of Other
Observation Latuitude Longitude Altitude Soil profile - Start day End date .
number code plot number collector collection observations comments
01 67 2 +43°17'30" +20°48'50" 1712/35 1 03 H -0.30 010119 190719 3
03 - I pasumayuonu msumemap/03- Gravity lysimeter
Ta6emna 15.2. 672019 (SSM) IToganu 0 3eMJbUITHOM pacTBOpY — Komaonuk
Table 15.2. 672019 (SSM) Soil solution measurements — Kopaonik
P 600i Bpoj Ilepuoan cakynbamal Ilepuon KongykTusurer Ocrana
ggﬂlj[enlc)g] H(:);H?:;ie Collection date Broj Kousekrop H (uS/cm) K Ca Mg N-NO; | S-SO4~ aﬂ(K ZM/II;eT Na N-NH, Cl 3anaxama
nl(}mber Sample ot o Period Collector p Conductivity (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) allral?nity (mg/l) (mgfl) (mgfl) Other
pep A Ao number (uS/em) comments
number From To
01 02 010119 | 250519 01 03 6,31 1449 1,85 12,42 2,31 3,92 4,91 2,206 1,24 1,36 10,01
02 02 250519 | 050619 02 03 7,11 65,6 3,17 11,93 2,76 4,08 3,02 1,858 2,43 4,38 4,00
03 02 050619 | 190719 03 03 6,58 162,5 7,18 13,36 2,57 / 13,44 3,576 3,07 4,70 6,01
03 - I pasumayuonu msumemap | 03 - Gravity lysimeter
Tadena 15.3. 672019 (PSS) OcHoBHU MoJanu 0 MepekhY 3aMIBHIIHOT pacTBopa — [{pau Bpx
Table 15.3. 672019 (PSS) General data on soil solution measurements — Crni Vrh
Bpoj .
Pﬁe JuH Kon orJiefine I'eorpadeka | I'eorpadicxka | Hagmopcka Tun 3eM/bUIIHH Ayouna HJatym Jatym Bpoj Ocrana
poj JApKaBe A, Ilinpuna Tywuma BHCHNA KoJuexkTop KOJIEKTOpa ci0j caKyIlbakba Hoderka sappmeT<a npahemwa 3anaama
Sequence Country Observation Latuitude Longitude Altitude Collector Type of Soil profile Depth_of Start day End date Numbenj of Other
number code plot number collector collection observations | comments
01 67 4 +44°07'55" +21°58'38" 19 1 03 H -0.30 010119 300819 10
03 - I'pasumayuonu ausumemap | 03 - Gravity lysimeter
Tao6emna 15.4. 672019 (SSM) IToxauu 0 3emsbuiiHOM pactBopy — Lpau Bpx
Table 15.4. 672019 (SSM) Soil solution measurements — Crni Vrh
Peaun 0poj orl.?::gjﬂe c;}c;ll)]?:::a Hepuon Kounyxrusurer AJIKAJIUTeT Ocraza
Sequence | Mompmmme Collection date Br_OJ Komektop pH (uS/Cr‘r_1)_ K Ca Mg N-NO; | S-SO, (ueg/l) Na N-NH,4 Cl 3anaxama
Period | Collector Conductivity (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) o (mg/l) (mg/l) (mg/l) Other
number | Sample plot | On Jo alkalinity
number (uS/cm) comments
number From To
01 04 010119 | 200319 01 03 6,09 62,5 6,11 5,14 2,06 4,10 3,02 0,813 0,76 0,40 4,00
02 04 200319 | 170419 02 03 6,51 68,9 2,56 2,35 1,05 5,54 1,72 1,625 0,52 0,27 8,01
03 04 170419 | 160519 03 03 5,94 35 3,34 5,51 2,13 2,09 5,26 0,836 0,95 0,30 5,51
04 04 160519 | 060619 04 03 6,05 417 4,25 3,68 1,66 4,39 18,10 1,904 0,52 0,35 5,01
05 04 060619 | 310719 05 03 6,3 68,6 4,60 3,95 1,72 5,51 10,25 1,742 0,44 0,01 6,01
06 04 310719 | 300819 06 03 6,9 46,4 4,33 3,74 1,55 / / 1,300 0,64 / /
07 04 300819 | 111019 07 03 6,41 111,6 3,17 1,19 1,21 / / 1,811 0,54 / 5,01
08 04 111019 | 141119 08 03 6,52 831 2,94 1,84 0,92 4,61 10,08 3,367 0,80 0,43 5,51
09 04 141119 | 061219 09 03 6,39 147,7 2,69 1,29 0,87 7,73 4,39 1,858 0,54 0,17 6,51
10 04 061219 | 201219 10 03 6,55 55,8 3,01 1,31 1,19 4,54 2,59 1,625 0,63 0,18 4,00

03 - Ipasumayuonu nuzumemap, n.0.- nuje demexmosano | 03 - Gravity lysimeter, n.d. - not detected

288




Tao6emna 15.5. 672019 (PSS) OcHoBHH mojalny 0 MepeY 3€MIBUITHOT pacTBopa — Mokpa I'opa
Table 15.5. 672019 (PSS) General data on soil solution measurements — Mokra Gora

Peaun Koa Bpoj Tun Jyounna Bpoj Ocrana
. orjeane I'eorpadeka | I'eorpadgexka | Haamopcka 3eMUbHINHU Jatym Jatym
opoj Ap:KaBe Konexrtop KOJIEKTOpa . CaKyIlUbaiba npahema 3anakama
MOBpUIINMHE I.I.Iupm{a I[y;mma BHCHHA ¢J10j nmo4yeTKa 3aBpuIeTKa
Sequence Country - . . - Collector Type of . . Depth of Number of Other
Observation Latuitude Longitude Altitude Soil profile - Start day End date -
number code plot number collector collection observations comments
01 67 05 +43%45'27" +19°29'00" 12 1 03 H -0.30 010119 041019 12
03 - I’ pasumayuonu nusumemap | 03 - Gravity lysimeter
Taodesa 15.6. 672019 (SSM) INoxanu 0 3eMsbUITHOM pacTBOpy — Mokpa 'opa
Table 15.6. 672019 (SSM) Soil solution measurements — Mokra Gora
P 600i Bpoj Ilepuoan cakynbamal Ilepuon KongykTusurer Ocrana
ggﬂlj[enlc)g] H(:);H?:;ie Collection date Broj Kousekrop H (uS/cm) K Ca Mg N-NO; | S-SO4~ aﬂ(K Zm/[I;eT Na N-NH, Cl 3anaxama
n&mber Sample ot o Period Collector p Conductivity (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) allral?nity (mg/l) (mgfl) (mgfl) Other
pe p A Ao number (uS/em) comments
number From To
01 05 010119 | 070319 01 03 7,1 102,4 10,10 12,30 5,57 4,59 8,27 2,786 2,67 3,02 3,50
02 05 070319 | 290319 02 03 7,04 58,6 13,38 15,11 6,80 1,98 8,36 2,554 2,70 2,58 3,50
03 05 290319 | 120419 03 03 7,27 53,9 22,02 16,50 7,87 0,27 5,60 1,950 2,36 3,39 10,01
04 05 120419 | 240419 04 03 6,99 1353 0,91 8,03 7,34 5,17 7,41 3,483 1,57 2,64 4,50
05 05 240419 | 210519 05 03 6,39 1749 3,50 10,68 5,20 5,24 9,65 4,412 2,04 4,07 7,01
06 05 210519 | 190619 06 03 6,77 58,7 1,32 8,98 7,90 0,27 4,74 1,904 2,48 0,48 6,01
07 05 190619 | 230719 07 03 6,7 127 16,29 13,76 7,59 4,09 12,67 3,901 1,93 1,77 8,01
08 05 230719 | 060819 08 03 6,61 204 1,53 7,97 6,60 7,18 40,50 3,483 1,92 0,55 6,01
09 05 060819 | 170919 09 03 7,02 38,2 11,74 13,70 6,19 7,13 16,54 3,901 2,69 0,52 4,81
10 05 170919 | 041019 10 03 7,09 64,5 17,70 15,80 7,33 / 15,08 3,065 2,53 0,60 8,01
11 05 041019 | 281119 11 03 7,20 107,4 6,67 6,20 4,95 / / 2,903 0,87 0,62 /
12 05 281119 | 151219 12 03 6,18 / 1,63 0,21 0,37 / / / 0,44 / /

Ipasumayuonu ruzumemap, 1.0. - Huje demexmosano | 03 - Gravity lysimeter, n.d. - not detected
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16. MIPOIIEHA OHITEREBA
ACUMHUJIAIIMOHUX OPT'AHA O/1
O30HA'Y 2019. TOAUHU

16. ASSESSMENT OF OZONE-INDUCED
INJURY ON PLANT
ASSIMILATION ORGANS IN 2019

BunspuBa omtehema uriania dyeTHHapa OJ
030Ha M3paXKEHA Cy y TOPHHUM JeIOBUMA KpyHE, Y
TOpIEM JIeTy TpaHYMIa M WIJNNA. 3a FUXOBY
uaeHTuukanyjy  Kopumhenn cy  ciuenehum
KPUTEPH] yMH:

1. XiopornyHa mpoMeHa je Hajuemhu CHMIITOM
MHIYKOBaH O30HCKHMM omTehemeM OnmcaH Ha
UranamMa 4eTuHapa, a pe3yiTar je XpOHUIHOT
u3JIarama 030Ha U MOXE C€ OMHMCaTH Kao KyTa
WIM CBETJIO 3€JeHa IOBpPIIMHA CIMYHE
BeNnn4YMHEe, 0e3 OowWTpux rpaHula umehy
3eJeHe W JKyTe 30He. MelhyTum, HHCY CBHU
UTIUIE Y CBEXIBY MOMjeTHaKo omTehere.

2. XJopoTHMYHA TPOMEHA CE€ YEeCTO I0jaBIbYje
caM0O Ha WIIHLaMa crapujuMm o 1 roaune
(mBOTOMIIHELE UTTHIIE U cTapuje). 3rmena na
ce TmocMmarpaHu cuUMNTOMH TmoBehaBajy ca
noBehamweM crapocTt wuriuia  (CTapocHU
edekar).

3. XJopoTM4Ha TIpOMEHa je 3HaudajHUja Ha
JISTIOBMMA TJIe Cy WIJIMIE BHIIE OCYHYAaHE OJ
OHHMX KOj€ Cy y ceHIH (edekar ceHke).

4. Jlakuie ce mocMaTpajy MpOMEHe aKo Cy UTIIATIE
y Tpyn® jeaHe mopen Apyrux ¢Gopmupajyhu
“Oykernhe”.

ITo obpacuy 672019.LTF Bpum ce orena
omteheHocTn numihia oA TMPU3EMHOT O30HA, Ha
MOTIIYHO Pa3BHjEHOj JIMCHO] MacH W3 TOPHHX
JICIIOBA  KpOIIKkH, Koja je Ouna u3jIokKeHa
JUPEKTHO] CyHYeBOj cBernocTH. CakyrsbeHU
MaTepHjajl mperieia ce Ha TepeHy noMony pydHe
JIyTie, a 3aTUM ce XxepOapu3yje U MOHOBO Mperieaa
y nmaboparopuju MuctutyTa momohy crone myre.

OnemwmuBaHe cy 3 rpaHe mo cradiry ¥ 1o 5
crabasna Ha napuenu. Epanyaiuja ce pasiukyje 3a
pasHe BpCTE 4YeTWHapa, aji j¢ Ha WCIUTUBAHUM
MOBpIIMHAMA MPHUCYTHA CaMO IO jeJHa BpcTa. 3a
OFF-Plot (mMame wu Mame-TuIyc) MepeHe Cy
MIPOMEHJBUBE MpHKa3aHe y Tadbenu 16.1.

Ozone visible injury on conifer species is
expressed in the upper parts of the crown, on the
upper side of branches and needles. For
identification, we followed the criteria below:

1. Chlorotic mottling is the most common ozone-
induced symptom described for conifer needles
and it results from the chronic exposure to
ozone. It can be described as yellow or light
green areas of similar size without sharp
borders between green and yellow zones.
However, not all needles in a fascicle may be
uniformly affected.

2. Chlorotic mottling frequently appears only in
needles older than 1 year (second-year needles
and older). The observed symptom seems to
increase with increasing needle age (age
effect).

3. Chlorotic mottling is more distinct on light-
exposed needle areas in comparison to shaded
ones (shade effect).

4. It is easier to observe the mottling, if several
needles are held close to each other, forming a
“plane’ of needles.

Following the 672019.LTF form, the
assessment of ozone-induced injury caused by
ground-level ozone on fully-developed leaf mass in
the upper parts of the crown exposed to direct
sunlight is carried out. The collected material is
examined in the field using a hand-held magnifier.
It is then herbalized to be re-examined in the
laboratory of the Institute using a table magnifier.

A minimum of 3 branches per tree and 5
trees per plot are assessed. Evaluation is different
for different conifer species, but there is only one
species present in the plots. The measured
parameters of off-plot observations ( LESS and
LESS-plus) are shown in Table 16.1.

Tabemna 16.1. Tunosu omrehema u npoueHar omrehema yeTnHa ca cumntomuMa (30 YeTHHA 10 TPAHYUIIH)
Table 16.1. Types of injury and the percentage of injured needles with symptoms (30 needles per branch)

Tun Omrehema y (%)/ Hedunnuuja/
omrehema/ .
Frequency class (%0) Definition

Score
0 No injury None of the needles are injured
1 1-5% 1 — 5% of the needles per branch show ozone symptoms
2 6-50% 6 — 50% of the needles per branch show ozone symptoms
3 51 - 100 % 51 — 100% of the needles per branch show 0zone symptoms
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Yerune cy cedeHe Ha AyXUHY IO 3 MM u
craB/beHe y EnmenmopdoBe KuBeTe ca HaBOjHMa
sanpemuHe 1.5 ml, y kojuma ce Hama3uo
npunpeMmibseH pactBop (2.5% rayrapangexuaa y
CoppencenoBom mydepy pH 7.0) u Ha muMa je
BpIlicHa olleHa omTeherma o CKalH.

Omrehema o0 TpPU3EMHOT O30Ha Yy
PerryOmmmm Cpbuju npate ce ox 2014. roguan Ha
3 Owomnamkanmjcke Tadke Hwusoa I, vy
cacTojuHama cMpue, OykBe u Oesor 6opa (Tauka Ha
Konaonuky je moctaBsbena 2010. roaune, a Ha
Hprom Bpxy n Mokpoj ['opu 2013).

16.1. OIVIEJJHO I10/bE KOIIAOHHUK

Tauka ce Hamaszu Ha reorpad)CKoj UITMPUHU
(Jlatutynme) +43°17'30" u reorpadckor ayKuHH
(Jlonrutyne) +20°48'50" y xynrypu cmpue — Picea
abies L.

JlokanureT Ha KOME c€ Hala3d MepHa
crannna 3a npaheme 3IpaBCTBEHOT CTama y
okBupy IPCC npojekra Hana3u ce y onesbemy 74a,
ra3fiMHCcKoj jeauHunu ,,CaMOKOBCKAa peka“, Ha
noapy4jy kojuM rasayje JII Haumonannu ITapk
,,KomaoHuk". JlokanuTeT ce Hana3u HEMOCPEIHO
ucnoa nyra Komaonuk-Bpyc, Ha mecTy 3BaHOM
Mapun u3Bop.

Needles are cut to a length of 3 mm and
placed in 1.5 ml Eppendorf cuvettes with the
prepared solution (2.5% glutaraldehyde in
Sorensen’s buffer pH 7.0). The injuries are then
scored according to the given scale.

The injury caused by ground-level ozone in
the Republic of Serbia has been monitored since
2014 on three Level 1l sample plots in the stands of
Norway spruce, Balkan beech and Scots pine (SP
Kopaonik was established in 2010, and the sample
plots on Crni Vrh and Mokra Gora in 2013.

16.1. KOPAONIK SAMPLE PLOT

The plot is located at + 43°17'30" (Latitude)
and +20°48'50"(Longitude) in a Norway spruce
(Picea abies L.) plantation.

The site of the station for monitoring the
health status carried out within the IPCC project is
located in compartment 74a of “Samokovska reka’
management unit, in the area managed by the
National Park "Kopaonik'. It is located just below
Kopaonik-Brus, at a site called Marin izvor.

Cauke 16.1-16.4. FJ'IGJZ[HO noJse Komaonuk

Figures 16.1-16.4. Level Il SP — Kopaonik

OcHoBHe KapaKTePHCTHKE IIyMCKOT
EKOCHCTEeMa Ha y)KeM JIOKIUTETY cy ciesehe:
— Hanmopcka Bucuna oko 1.700 m.

— Excnosunuja je ceBepo3sanaHa.

— Haru0 Tepena je 6y1aro HarHyT 0 Cpebe
CTPM.

— T'eonomika mojyiora je TpaHuT U
TPaHUTMOHLIOHUT, KOMITAKTHE CTPYKTYpE.

—  Twum 3emsbninTa — cMele moa3onacTo
3eMJBHIITE, TyOOKO.

—  MpTBH OKpUBaY CPE/IHe 3aCTYIIbEH —
HEIOBOJbAH MPOIIEC XyMU(PUKAIIH]E.
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The basic characteristics of the forest

ecosystem in the locality are as follows:

— Altitude — 1,700 m.

— Aspect — northwestern.

— The slope of the terrain — slightly to medium
steep.

— Bedrock — granite and granitemonzonite,
compact structure.

— Soil type — brown leached soil, deep.

— Dead organic matter cover — moderate with an
unfavorable process of humification.



— IlpusemHa BereTamnmja je BpJo r'ycra, ca peTko
MIPUCYTHUM KOYHEM.

— JlokaimTeT nmpunaga THITy IIyMe cMpye ca
3eunjom corom (Picetum excelsae
oxalidetosum) na cmehem moazonactom
3EMJBHIIITY.

CacrojuHe OBOT THIIa HACEJhABA]y IIMPOKE
Iaroe, ceasnia u ocojue naanae. Ha Komaonwuky je
OBO HajpacrpocTpameHuju Tum myme. Cactojune
cy mobpo ckiombene, rycre (cxmon 0,9-1,0), ca
c1abo pa3BUjeHNM CITpaToM xkOyma. ['ycT ckitor je
YCIIOBJbEH M ONM3MHOM JOome rpanuie (Picetum
excelsae oxalidetosum). Cacrojuna y kojoj ce
HaJla3u UCTPAKMBAUKA CTAHUIIA CE MOXKE CBPCTATH
y pa3HoI00He YncTe cMpueBe cacTojune. CKiomn je
ryct (0,8-0,9). Crabna cMmpue cy mpaBa, momasio
MUIIIOPETIa U ca Pa3BHjE€HUM KpOIIkhama, IITO je U
JIOTUYHO ¢ 003MPOM Ha BHCHHY Ha K0jOj C€ Hayase.
VY HewmTo mupeM NoApyYjy MPUCYTHO je CyLIeHe
CMpU€ U MOjeIUHAYHE IITETE - TPYIEK KOpPEeHa O
Heterobasidion annosum. VY cacrojunu ce
MECTUMHYHO jaBJba MOJAMIIAIAK CMpUe, a y IIUPEeM
MOJIPYy4jy U japeOuKe.

Cauke 16.5-16.7. OrnenHo nmosbe KomaoHuk — y30pKoBame

— Ground cover — very dense, with rare shrubs,

— The locality belongs to the type of spruce
forest with wood sorrel (Picetum excelsae
oxalidetosum) on brown leached soil.

The stands of this type cover wide plateaus,
saddles, and shaded slopes. This is the most
common type of forest on Kopaonik. These stands
have closed and dense canopy (canopy closure of
0.9-1.0) with a poorly-developed shrub layer. The
dense canopy is conditioned by the proximity of the
lower tree limit (Picetum excelsae subalpinum).
The stand in which the research station is located
can be classified as a pure all-aged spruce stand.
The canopy closure is dense (0.8-0.9). The trunks
of these spruce trees are straight, slightly tapered
with well-developed crowns, which can be
expected at these elevations. The wider area
includes some died-back spruce trees and
individual damage - root rot caused by
Heterobasidion annosum. There is a periodic
occurrence of young spruce growth in the stand and
rowan in the wider area.

Figures 16.5-16.7. Kopaonik sample plot — sampling

Hue anammze omrehema 07 030HA je
CaKyIHUTH YETHHE Ca PENpe3eHTAaTHBHHUX CTabaja
Ha eKCIIEPUMEHTAJHO] Napleilu ca KOojux ce
Y30pKOBamk€ W3HOBA BpIIM, JBa IIyTa y TOKY
BEreTalMjCKe Ce30HE. Y30pKOBaHE YeTHHE Tpeda
MOTOM CBPCTaTH IO KaTeropjama, Ha jeJHOTro-
JIUIIELE U JIBOTOUIIIELE.

VY tabenu 16.2 npukazana cy omrehema Ha
ctabiuma yHyTap cacrojuHe (cTabna o3HadeHa
opojeBuma 9, 20, 54, 76 u 108).

VY tabenu 16.3 npukazana cy omrehema Ha
crabiauma ca pyoosa cactojune (cradma I, II, 111, IV
uVv).

The aim of the analysis is to collect needles
from representative trees on an experimental plot
where the sampling is performed twice during the
growing season. The sampled needles should then
be classified into categories of one-year and two-
year needles.

Table 16.2 shows the injuries on the trees
within the plot (trees No 9, 20, 54, 76, and 108).

Table 16.3 shows visible ozone injury on the
trees on the forest stand edge (trees I, I1, 111, IV and
V).
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Tabesa 16.2. Orena omrehera 01 030HA HA ACHMUJIAIIMOHUM oprannma Picea abies L. y cactojunu
Table 16.2. Scoring for in-plot visible ozone injury on the needles of Picea abies L.

Bp. cradaa/
Tree number 9 20 54 6 108
CexBenna/
Sequence 1 2 3 4 5 6 8 9 10 11 12 13 14 15
0 + + + + + + + + + + + + + +
1
2
3

Tabena 16.3. Ouena omrehema o1 030Ha Ha aCUMIUTAIIMOHNM opraniMa Picea abies L. ca pyGosa cacrojure
Table 16.3. Scoring for visible ozone injury on the needles of Picea abies L. on the forest stand edge

Bp. cradaa/ I

1
Tree number

i v \%

CexBeHua/
Sequence ! 2 3 4 5 6

8 9 10 11 12 13 14 15

0 + + + + + +

+ + + + + + + +

1
2
3

16.2. OIVIEJHO I10JbE MOKPA I'OPA

Tauka ce Hanmasm Ha reorpa)ckoj LIMPUHU
(Jlatutynme) +43°%45'27" u reorpadckor ayKuHH
(JIourutyze) +19°29'00" y kyntypu 6Genor 6opa —
Pinus sylvestris L. crapoctu oko 35 roauna. Tauka
ce Hayasy Ha noApy4jy kojuM razayje LT Yxue,
y Taznuuckoj jemununm Moxkpa [opa-Ilamak,
onesbeny 20.

Canke 16.8-16.1. Orneano nosbe Mokpa ['opa

16.2. MOKRA GORA SAMPLE PLOT

The plot is located at +43°45'27" (Latitude)
and +19°29'00" (Longitude) in a Scots pine — Pinus
sylvestris L plantation 35 years of age. The plot is
located in the area managed by FE Uzice, Mokra
Gora-Panjak management unit, compartment 20.

Figures 16.8-16.10. Mokra Gora sample plot

OCHOBHE KapaKTepHCTHKE IIYMCKOT €KOCH-

cTeMa Ha y)KeM JIOKaJIHUTeTy cy cieaehe:

— Hammopcka Bucuna: 575 mo 610 m;

— Ekcrio3unyja je ceBepoOUCTOYHa,

— Haru6 tepena: ctpm, yjeaHades, 31°;

— Teosonika nmojyiora CEpreHTHHUTH Y
pacnanamy;

— Twum 3eMJbUIITA: XyMYCHO CHJIMKATHO
3eMJBHLITE, TUTUTKO, CYBO CKEJIETHO
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The basic characteristics of the forest

ecosystem in the locality are as follows:
— Altitude —5751t0 610 m;
— Aspect — northeastern;
— The slope of the terrain — steep, uniform, 31°;
— Bedrock — decomposed serpentinite;
— Soil type — humus-silicate soil, shallow, dry

skeletal;



— MpTBH NOKpHBa4: OOMITHO 3aTYIJBEH, TAHAK
CJI0j, HETIOBOJhAH MpoIlec XyMHU(DUKAIH]e;

— Ilpuzemna BereTanmja je rycra, peTKo KOymbe,;

— Jlokanutet npunana tumy myme: Orno Ericion
et Orno Pinion; BemTa4yku MOAUTHYTA
cactojuHa Oeyor 6opa, jeAHOA00Ha;

— Crapocrt — 40 ronusa.

’

— Dead organic matter cover — abundant, a thin
layer, favorable process of humification.

— Ground cover — dense, with rare shrubs.

— Forest type — Orno Ericion et Orno Pinion;
artificially-established Scots pine stand, even-
aged;

— Stand age — 40 years.

Camnke 16.11-16.13. OrtegHo mMosbe Mopa Fp — Y30pPKOBame

Figures 16.11-16.13. Level Il SP Mokra Gora — sampling

KynTtypa je moOGpor 3IpaBCTBEHOT CTamba,
neponujanmja je cinaba u umsHocu 0-20%. YV
KpyHama je 3a0elie)keHO CYIICHhEe YeTHHAa Kao
MOCJIeINIIA JISjCTBA BHIIE OMOTHYKUX YMHUIIALA —
on martoreHe rybuBe Dothistroma pini, ox Gopose
3osbe Diprion pini u og Acantholyda hieroglyphica
(Christ, 1791). Takohe cy mpucyTHa omrehema
nebana Kao mocjenuia JejcTBa oca ApPBEHapHLa
Siricidae, ca BHIJPUBUM H3JIETHUM OTBOpHUMA O]
umara.

Y Tauku je TpUCYTHO JOCTa TMOAMIIATKA
Oemor Oopa, koju je apemumuuHO omteheH of
Dothistroma pini.

The plantation has a good health status, with
slight defoliation amounting 0-20%. The crowns
have signs of needle dying-off caused by several
biotic factors, such as a pathogenic fungus
Dothistroma pini and pine sawflies Diprion pini
and Acantholyda hieroglyphica (Christ, 1791). The
damage caused to trunks by wood wasps Siricidae
is also present with visible exit holes made by
imagoes.

The plot has abundant young growth of Scots
pine partly damaged by Dothistroma pini.

Cauxe 16.14-16.15. Ornexnno mosbe Mokpa ['opa — y3opkoBame
Figures 16.14-16.15. Mokra Gora sample plot — sampling
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BaxxHo je HanOMEeHyYTH /2 je Ha eJI0] TaUuKH
MPUCYTHO MHOT'O KOPACTHX JINIIAjeBa, 2 HA HEKUM
crabiuMa UMa MEXaHHYKUX omTehema Ha KojuMa
j€ MPHUCYTHO I[ypPeHhE CMOJIE.

VY tabenu 16.4 npukaszana cy omrehema Ha
crabnuma yHyTap cacrojuHe (cTabna o3Ha4YeHa
opojeBuma 153, 157, 283, 300 u 322).

VY tabenu 16.5. mpukazana cy omrehema Ha
crabnmuma ca pyoosa cactojune (ctabma l, I, I, IV
uv).

It is important to note that there are many
bark lichens on the whole plot, and there is
mechanical damage with the resin flows on some
trees

Table 16.4 shows the injuries that developed
on the trees within the plot (trees No 153, 157, 283,

300 and 322).

Table 16.5. shows visible ozone injury on the
trees on the forest stand edge (trees I, II, 111, IV, and
V).

Tab6eaa 16.4. Ouena omreherma 01 030Ha Ha aCHMUITAHOHAM opranumMa Pinus sylvestris L. y cacrojurn
Table 16.4. Scoring for in-plot visible ozone injury on the needles of Pinus sylvestris L

Bp. cradaa/
Tree number 153 157 283 300 322
CexBenna/
Sequence 1 2 3 4 5 6 8 9 10 11 12 13 14 15
0 + + + + + + + + + + + + + +
1
2
3

Tabeaa 16.5. Ouena omreherma o1 030Ha Ha acUMUIAIHOHAM opranuMa Pinus sylvestris L. ca pybosa cacrojune
Table 16.5. Scoring for visible ozone injury on the needles of Pinus sylvestris L on the forest stand edge

Bp. cradéaa/

Tree number ! " m v v
CexBeHua/
Sequence 1 2 3 4 5 6 8 9 10 11 12 13 14 15
0 + + + + + + + + + + + + + +
1
2
3

16.3. OIVIEITHO I1OJbE IIPHH BPX

Tauka ce Hanasm Ha reorpad)ckoj MIMPUHU
(Jlatutyne) +44°07'55" u reorpadckor ayKuHH
(Jlonruryne) +21°58'38" y cacrojunu OykBe —
Fagus moesiaca (K. Maly). Tauka ce Hana3u Ha
LHpuom Bpxy, y Ta3IMHCKO] jEIUHHIHA
HyOamnnna, oneemy 11, Ha moapydjy Kojum
raznyje LUI" bosbeBan, mrymcka ynpasa bop.

Canke 16.16-16.17. Ornenno mnosse HI/I Bpx

16.3. OIJIE/IHO I10/bE IIPHHU BPX

Tauka ce Hana3um Ha reorpad)CKoj NIMPHHU
(Jlatutynme) +44°07'55" u reorpadckor ayKuHH
(Jlonruryne) +21°58'38" y cacrojunu OykBe —
Fagus moesiaca (K. Maly). Tauka ce Hanasu Ha
LUpuom Bpxy, y Ta3AMHCKO]  jeIUHHIA

HybGamunna, opesbewy 11, Ha moapydjy Kojum
rasayje LUI" bosbeBan, mrymcka ynpasa bop.

Figures 16.16-16.17. Crni Vrh sample plot
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OCHOBHE KapaKTEpUCTHUKE IIYMCKOT €KOCH-
cTeMa Ha y>KeM JIOKaJIHUTeTy cy cieznehe:

— Haamopcka Bucuna: 1.086-1.115 m.

— Excrno3unwja je jy»xHa 1 jyrosamnaHa.

— Harub6 tepena je yjennaues, ctpm, 11-150.

— T'eonomka nomiora: GUIMTH y pacriagamy.

—  Tun 3emspuiTa: TUCTpHYHO cMehe, cpenmbe
nyOoKo, cBexke, Oe3 IPHCYCTBA CKENETa,
nyoune 41-80 cm.

—  MpTBH OKpHBaY je cpeamke 3acTyIUbCH,
TIOBOJBAH TPOIIEC XyMHU(DHUKAIIH]E.

— IlpuzemHa Bereraiyja je peTka, HeMa KOyEba.

—  Tun myme: Bicoka jenHoaoOHa rymMa OyKBe.

—  Crapocr cactojune: 40 roguHa.

Cumke 16.18-16.19. Oruieano nosbe Lpuau Bpx — y30pkoBame h

The basic characteristics of the forest

ecosystem in the locality are as follows:

— Altitude —1,086-1,115 m;

— Aspect — southern and southwestern;

— The slope of the terrain — uniform, steep, 11-
150;

— Bedrock — decomposed phyllite;

— Soil type — dystric brown, medium deep, fresh,
no skeleton, 41-80 cm deep;

— Dead organic matter cover — moderate with a
favourable process of humification;

— Ground cover — rare, with no shrubs;

— Forest type — a high even-aged beech forest;

— Stand age — 40 years.

g

Figures 16.18-16.19. Crni Vrh sample plot — sampling

BaxHo je HanoMeHyTH j1a cy ctabia OykBe
Ha Ta4yK{ PETpIIeNa 3HATHE IITETe MPOY3POKOBAHE
neooMuMa Koju ¢y 0w kpajem 2014. roquHe u
3axBaTWiIM Benuku 1eo Vcroune Cpbuje. Mana je
BehinHa mpenoMibeHHX crabana U JenoBa crabana
VKJIOHCHA M3 CACTOJUHE W BEIUKUM JIEJIOM je
3aBpIiieHO uuiihewme, Kao Mocleauiia JIOMOBa
JONTo je a0 mojaBe matorene ripuBe Nectria
coccinea Ha MpPeIOMJBEHHM JeioBHMa cradaia.
Kao mro je mo3Hato, oBa TIJbHMBa 3ajeHO ca
nHcekrom Cryptoccocus fagisuga mpoyspokyje
U3y3eTHO omnacHy Ooiect, T3B. ,,001€eCT Kope
Oykse“. IIpakTnuno cBa crabna nmajy omrehema
oJ sieionioMa (yrilaBHOM BPIIHHM JETOBH KpyHa), a
Ha OCTaJIoM Jieny Aebana aedonujaimja je yriiaBHO
owia nmoeehana (5 crabana umajy nedonujammjy
80-90%, 9 crabana 20-35%, 8 cradama 10-15%, a
ceera 9 crabana nedonujanmjy 0-5%). Tpancma-
PEHTHOCT JIUCHE Mace Kperama ce ox 5 g0 80%, a
HajBehuM nemom n3Hocuia je mamehy 5 u 20%.

It is important to note that beech trees on the
sample plot suffered significant damage caused by
ice storms that hit a large part of Eastern Serbia in
late 2014. Although most of the broken trees and
parts of trees had been removed from the stand and
it had been greatly cleared, the Nectria coccinea
(Desm.) occurred on the broken parts of trees.
Coupled with the beech scale insect Cryptoccocus
fagisuga, this fungus is known to cause an
extremely dangerous disease, the so-called “beech
bark disease’. Practically, all trees had some
damage caused by ice storms (mainly in the top
crown), while the other parts had increased
defoliation (5 trees with defoliation of 80-90%, 9
trees with 20-35%, 8 trees with 10-15%, and only
9 trees with 0-5%). Foliage transparency ranged
from 5 to 80%, but it was mainly beteen between 5
and 20%.
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Ta6ena 16.6. Ornena omrehema 0 030Ha Ha aCUMHJIAIMOHMM opranuMa Fagus moesiaca L. y cacrojunn
Table 16.6. Scoring for in-plot visible ozone injury on the leaves of Fagus moesiaca L

Bp. cradaa/ 2 43 46 51 57
Tree number
Cexsenua/ 1 2 3 4 5 6 8 9 10 11 12 13 14 15
Sequence
0 T T + + + + + + + + + + + +
1
2
3

Ha mwmmhy permctpoBaHo mpucycTBO
MuHepa (omrehema JHCHE Mace OJ HHCeKara
MPUCYTHA HA TOTOBO CBHM CTa0IuMa).

VY30puu numrha 3a 1ab0paTopyrjcKy aHATU3Y
y3uMajy ce ca 3 rpaHe o 5 n3abpaHux cradana Ha
KOjUMa Ce BpIIH OlieHa oluTehema.

The leaves registered the presence of miners
(foliar injuries caused by insects are evident on
almost all trees).

Leaf samples for laboratory analysis are
taken from 3 branches of each of 5 trees selected
for the assessment of damage.

Ta6ena 16.7. Ouena omrehema 01 030Ha Ha aCHMHUIAMOHKM oprannma Fagus moesiaca L. ca pybosa cactojune
Table 16.7. Scoring for visible ozone injury on the leaves of Fagus moesiaca L on the forest stand edge

Bp. cradaa/ I "
Tree number

11 v \%

CexBeHua/ 1 2 3 4 5 6
Sequence

8 9 10 11 12 13 14 15

0 + + + + + +

+ + + + + + + +

1
2
3

ITo ob6pacuy 672019.LTF Bpmm ce onena
omrehenoctn numha ox NPU3EMHOT 030HA, Ha
MOTITYHO Pa3BHjeHOj JIMCHO] Macu W3 TOPHHX
JIeoBa KpOIIKM, Koja je Omia M3JI0XKeHa
IUPEKTHO] CyHYeBOj] cBerdocTH. CaKyrnibeHu
Marepujail nperjieaa ce Ha TepeHy oMohy pydHe
JyTe, a 3aTUM ce XepOapu3syje U MOHOBO Tperiiesia
y naboparopuju MHcTHTYTa TOMOhy CTOHE JiyTIie.

VY Tabenu 16.6. npuka3zana cy omrehema Ha
ctabnuma yHyTap cactojuHe (crabiia O3HadeHa
Opojesuma 42, 43, 46, 51 u 57).

VY tabenu 16.7 mpukaszana cy omrehema Ha
ctabnuma ca pyboBa cactojune (cradma I, I1, 111, IV
iV).
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Following the 672018.LTF form, the
assessment of ozone-induced injury caused by
ground-level ozone on fully-developed leaf mass in
the upper parts of the crown exposed to direct
sunlight is carried out. The collected material is
examined in the field using a hand-held magnifier.
It is then herbalized to be re-examined in the
laboratory of the Institute using a table magnifier.

Table 16.6. shows visible ozone injury on
the trees within the stand (trees No 42, 43, 46, 51

and 57).

Table 16.7 shows visible ozone injury on the
trees on the forest stand edge (trees I, II, 11, IV and
V).



Ta6ena 16.8. 672017. (LTF) Tabena ca moganuma o mapIieNid U3BOjEHOj 3a olieHy omteherba YyeTuHa o1 030Ha, Huso |1, Konaonwuk

Table 16.8. 672017. (LTF) Data on the plot selected for ozone-induced injuries Level 11, Kopaonik

Pennu 6p Kon np:xase Bpoj napuese JlaTyMm ouene Teorpagera Teorpagera Haxvopera HNnentuduxanuja Tuma| Ocrana 3anaxama
: HIHPHHA JY/KHHA BHCHHA/ - e .
Sequence number Country Code Observation plot Date of assessment - - - Team identification Other observations
Latitude Longitude Altitude
Cuexana Pajkosul/
Snezana Rajkovié
1 67 2 090719 +43°17'30" +20°48'50" 35
Mupociasa Mapkosuh/
Miroslava Markovi¢
Cuexana Pajkosuli/
Snezana Rajkovié
2 67 2 250919 +43°17'30" +20°48'50" 35
MupocnaBa Mapkosuh/
Miroslava Markovi¢
Tabena 16.9. 672017. (LTF) INporena omrreherma yernna o 030Ha, Huso 11, Konaonuk
Table 16.9. 672017. (LTF) Scoring of ozone-induced injuries Level 11, Kopaonik
CTAHJIAPJHE MH®OPMALUJE/ UHPOPMALIUJE O OLUEHH/ OLIEHA CUMIITOMA/SYMPTOM OITAKAIbA/
STANDARD INFORMATION ASSESSMENT INFORMATION SCORING OBSERVATIONS
Jlaruncicn (HNp. NpUCyCTBO THUX
Bbpoj . Bpoj Ha3MB Bpoj Hatym p- npucy Apy
Bpoj Jatym . . OMOTHYKHX H A0HOTHYKHX
cexsenue/ | Ipsxasa/ Cra6ana/ | Kopa Bpcre/ Bpcre/ y3opkal/ | y3opkoBama/ C | C+l Banupauuja/ Tun Banmugauuje/
Sequence | Country Mapueae/ Number of | Species code Scientific | Sample | Assessment A“aﬂ.me/ C | C+1 Validation Validation type haxropa/ -
Plot number Analysis date e.g. presence of other biotic and
number trees name of the | number date o
- abiotic factors
species
1 67 2 9 118 Picea abies 1 090719 100719 0 0 He/ No M Kopacmu muwajesu | Bark lichen
2. 67 2 20 118 Picea abies 2 090719 100719 0 0 He/ No M Kopacmu nuwajesu | Bark lichen
3. 67 2 54 118 Picea abies 3 090719 100719 0 0 He/ No M Kopacmu muwajesu | Bark lichen
4. 67 2 76 118 Picea abies 4 090719 100719 0 0 He/ No M Kopacmu muwajesu | Bark lichen
5. 67 2 108 118 Picea abies 5 090719 100719 0 0 He/ No M Cywerse cma6aa/Drying registered
6. 67 2 9 118 Picea abies 1 250919 260919 0 0 He/ No M Kopacmu muwajesu | Bark lichen
7. 67 2 20 118 Picea abies 2 250919 260919 0 0 He/ No M Kopacmu nuwajesu | Bark lichen
8. 67 2 54 118 Picea abies 3 250919 260919 0 0 He/ No M Kopacmu nuwajesu | Bark lichen
9. 67 2 76 118 Picea abies 4 250919 260919 0 0 He/ No M Kopacmu muuajesu | Bark lichen
10. 67 2 108 118 Picea abies 5 250919 260919 0 0 He/ No M Cywerse cma6aa/Drying registered
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Ta6ena 16.10. 672017. (LTF) Ta6exa ca nogaiuma o mapieny H3B0jeHOj 3a ouieHy omtehema yetrHa on 030Ha, Huso 11, Lpau Bpx
Table 16.10. 672017. (LTF) Data on the plot selected for ozone-induced injuries Level 1, Crni vrh
Pennn 6p Kona ap:xase Bpoj napuene JlaTym ouene Teorpacexa Teorpacexa Hanvopeica Unentuduxanuja Tuma Ocraja 3anaxama
b IIMPUHA JAy/KHHA BHCHHA/ H e .
Sequence number Country Code Observation plot Date of assessment - - - Team identification Other observations
Latitude Longitude Altitude
Crexana Pajkosuh/
Snezana Rajkovi¢
1 67 4 240419 +44°07'55" +21°58'38" 19
Mupociasa Mapkosuh/
Miroslava Markovi¢
Crexana Pajkosuh/
Snezana Rajkovié¢
2 67 4 100919 +44°07'55" +21°58'38" 19
Mupociasa Mapkosuh/
Miroslava Markovi¢
Ta6ena 16.11. 672017. (LTF) Ipouena omrrehera yeruna ox o3oHa, Huso 1, Lpau Bpx
Table 16.12. 672017. (LTF) Scoring of ozone-induced injuries Level 11, Crni vrh
CTAHJAPAHE UH®OPMAILIUJE/ HUH®OPMALUJE O OLIEHW/ OLEHA CUMIITOMA/SYMPTOM OITAKAIbA/
STANDARD INFORMATION ASSESSMENT INFORMATION SCORING OBSERVATIONS
JlaTHHCKH
Bpoj Bpoi Bpoj Ha3MB Bpoj HJatym Tatym HIIP. IPUCYCTBO APYTrUX OMOTHYKUX U
cexBenue/ | Jp:xasa/ Poj Crab6ana/ | Kox Bpcre/ Bpcre/ y3opkal/ | y3opkoBama/ Ty C+1 Banupauuja/ Tun Banmuaauuje/ apuoTH4YKux (pakTopa/
Tapuese/ . . Aunammze/ | CC S - S
Sequence | Country Number of| Species code Scientific | Sample | Assessment - C+1 Validation Validation type e.g. presence of other biotic and
Plot number Analysis date o
number trees name of the | number date abiotic factors
species
Llenmpanna, mpka npusmamuina
Fagus mpyneoic debaa,
1 67 4 42 18 9 1 240419 250419 0 0 He/ No M C. fagisuga na npuoankyl
moesiaca . -
A central, ugly prismatic trunk of
trunks, C. fagisuga on the deal
Fagus Mexanuuro owmeherse 00 pyuiersal
2 67 4 43 18 moesiaca 2 240419 250419 0 0 He/No M Mechanical damage from demolition
Fagus Cnaba owmeherba micre mace 00
3 67 4 46 18 9 3 240419 250419 0 0 He/ No M MuHepa,
moesiaca .
Low damage to leaf mass from miner
Cnaba owmeherba micre mace 00
Faqus MuHepa,
4 67 4 51 18 9 4 240419 250419 0 0 He/ No M Mexanuuxo owmelierve 00 usenauerval
moesiaca ;
Low damage to leaf mass from miner,
Mechanical damage from pulling out
Ouwimeherse 00 ynane xope na 0eony y
Fagus asu 3apacmarval
5 67 4 57 18 moegiaca 5 240419 250419 0 0 He/ No M Damage from inflammation of the
trunk to the trunk during the healing
phase
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CTAHJAPJHE MH®OPMALUJE/

NH®OPMALUJE O OLIEHHW/

OLEHA CUMIITOMA/SYMPTOM

OITAKAIbA/

STANDARD INFORMATION ASSESSMENT INFORMATION SCORING OBSERVATIONS
JlaTuHCKH
Bpoj Epoi Bpoj Ha3MB Bpoj Jatym Tatym HIIP. IPUCYCTBO APYTrUX OMOTHYKUX H
cexBenue/ | [p:xasa/ Poj Cra6ana/ | Kox Bpcre/ Bpcre/ y3opkal/ | y3opkoBama/ Ty C+1 Banupauuja/ Tun Banmugauuje/ apuoTHykux pakropa/
Mapuee/ ; S Anammze/ | CC AN o SR
Sequence | Country Number of| Species code Scientific | Sample | Assessment . C+1 Validation Validation type e.g. presence of other biotic and
Plot number Analysis date o
number trees name of the | number date abiotic factors
species
Llenmpanna, mpka npusmamuyna
Faqus mpynesic 0ebia,
6. 67 4 42 18 9 1 100919 110919 0| o He/ No M C. fagisuga na npudarnxyl
moesiaca - -
A central, ugly prismatic trunk of
trunks,C. fagisuga on the deal
7. 67 4 43 18 Fagus 2 100919 110919 | 0| 0 He/ No M Mexanuro ouimeherse 00 pywersal
moesiaca Mechanical damage from demolition
Fagus Craba owmehersa micrne mace 00
8. 67 4 46 18 . 3 100919 110919 0 0 He/ No M munepal
moesiaca -
Low damage to leaf mass from miner
Crnaba owmehersa micrne mace 00
Fagus MuHepa
9. 67 4 51 18 9 4 100919 110919 0 0 He/ No M Mexanuuxo owmeherse 00 uzenaueral
moesiaca -
Low damage to leaf mass from miner,
Mechanical damage from pulling out
Owmehere 00 ynane kope Ha 0eony y
Faqus aszu sapacmarsal
10. 67 4 57 18 g 5 100919 110919 0 0 He/ No M Damage from inflammation of the
moesiaca - -
trunk to the trunk during the healing
phase
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Tabena 16.12. 672017. (LTF) Ta6era ca nogaiuma o mapieniy H3B0jeHOj 3a oleHy omtehera yetrHa o o30Ha, Huso 11, Mokpa 'opa
Table 16.12. 672017. (LTF) Data on the plot selected for ozone-induced injuries Level 11, Mokra Gora

Pennn 6p Kona ap:xase Bpoj napuene JlaTtym ouene Teorpagera Teorpagpera Hanmopc;ca Unentuduxanuja Tuma Ocraja 3anaxama
Sequence number Country Code Observation plot Date of assessment IHupuia AysKuHa BHUCHHA Team identification Other observations
Latitude Longitude Altitude
Crexana Pajkosuli/
Snezana Rajkovié¢
1 67 5 150419 +43%45'27" +19°29'00" 12
Mupociasa Mapkosuh/
Miroslava Markovié¢
Crexana Pajkosuli/
Snezana Rajkovié¢
2 67 5 011019 +43%45'27" +19°29'00" 12
Mupociasa Mapkosuh/
Miroslava Markovié¢
Ta6ena 16.13. 672017. (LTF) [pouena omreherma yetnna ox o3oHa, Huso 11, Mokpa 'opa
Table 16.13. 672017. (LTF) Scoring of ozone-induced injuries Level Il, Mokra Gora
CTAHJAPJIHE MH®OPMALIUJIE/ HHOOPMAIIMJE O OLEHH/ OLIEHA CUMIITOMA/SYMPTOM OMAKAIA/
STANDARD INFORMATION ASSESSMENT INFORMATION SCORING OBSERVATIONS
Bpoj ] Bpoj JlaTHHCKH Bpoj Jatym HIIP. IPUCYCTBO APYTHX
Bpoj Ha3uB BpcTe/ y3opKoBama/ Jatym . . OHOTHYKHX H A0HOTHYKHX
cexsenue/ | JIpxasa/ / Cra6ana/ | Kop Bpcre/ Scientifi y3opka/ / C | C+l Banupauuja/ Tun Banmupauuje/ a/
Sequence | Country Mapueze Number of | Species code clentific Sample Assessment A"aﬂ.me C | C+l Validation Validation type baxtop .
Plot number name of the date Analysis date e.g. presence of other biotic and
number trees - number "
species abiotic factors
1 67 5 153 134 Pinus sylvestris 1 150419 160419 0 0 He/ No M Kopacmu nuwajesu (Bark lichen)
2. 67 5 157 134 Pinus sylvestris 2 150419 160419 0 0 He/ No M Kopacmu muwajesu (Bark lichen)
3. 67 5 283 134 Pinus sylvestris 3 150419 160419 0 0 He/ No M Kopacmu muwajesu (Bark lichen)
4. 67 5 300 134 Pinus sylvestris 4 150419 160419 0 0 He/ No M Kopacmu muwajesu (Bark lichen)
5. 67 5 322 134 Pinus sylvestris 5 150419 160419 0 0 He/ No M Kopacmu nuwajesu (Bark lichen)
6. 67 5 153 134 Pinus sylvestris 1 011019 021019 0 0 He/ No M Kopacmu muwajesu (Bark lichen)
7. 67 5 157 134 Pinus sylvestris 2 011019 021019 0 0 He/ No M Kopacmu muwajesu (Bark lichen)
8. 67 5 283 134 Pinus sylvestris 3 011019 021019 0 0 He/ No M Kopacmu muuajeeu (Bark lichen)
9. 67 5 300 134 Pinus sylvestris 4 011019 021019 0 0 He/ No M Kopacmu muwajesu (Bark lichen)
10. 67 5 322 134 Pinus sylvestris 5 011019 021019 0 0 He/ No M Kopacmu muwajesu (Bark lichen)
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17. V3OPKOBAIHE I AHAJIN3E
ACUMWIAIIMOHNX OPTAHA ¥
2019. TOAAHMA

17. SAMPLING AND ANALYSIS
OF ASSIMILATION PARTS
IN 2019

VY30pKoBame acCUMWJIALMOHMX OpraHa 3a
UCTIUTUBAKE CTamha UCXPaHe 00aBJBEHO j€ ca 1Mo MeT
cTtabasia Ha CBako] OWOMHIUKAIM]CKOj TaYKH.
Konnenrparja ~ XpaHJbMBHX ~— MaTepuja  y
ACUMHWJIAIMOHUM OpPTraHuMa 3aBHCH H OJ] TOTa Ja JIN
Cy JINCTOBH Pa3BHjaHH y YCIOBHMA CBETJIOCTH WIIH
cenke. PempeseHTatuBHE y30pim 3a (omujapHy
aHaJ M3y Cy AacHMHJIAUMOHH OpraHd ca TOpHe
TpehnHe KpolIhe (JIMCTOBU CBETIOCTH).

Konrenrparyja MakpoeneMeHata HCXpaHe y
ACUMHWJIAIMOHUM OpraHnMa HMa jaKko HU3paKeHy
CE30HCKY JOUHAMHKY. 300r TOra KOJMYHMHA
MakKpoelleMeHaTa UCXpaHe y JUIINY jeIHOT Te UCTOT
ctabma nehe Outh wcra y mposnehHOM, JeTHEM U
jecemeM nepuony. Kao perpeseHT crama ucxpase,
KO/ NMUIThapcKuX BPCTa, Y3UMa c€ KOHIICHTpaIlHja
MakpoeneMeHata y juimhy Ha modetky deHodaze
npoMeHe 0Ooje nummha, Kaga je W 00aBJLEHO
y3opkoBame Ha Komaonuky, Moxkpoj I'opu 1 Liprom
Bpxy.

V3opuu yetuHa cmpuye Ha KomaoHuky u
YeTHMHa LpHOT M Oenor Oopa Ha Mokpoj ['opu
Y30pKOBaHU Cy Y BpeMe MHUPOBarha BEreTaLlje.

W3 oBako y3etux y3opaka oxapelyjy ce:

A. Maca acumunayuonux opeaua:
Maca 100 mmctoBa kox smmrhapcKux
Bpcta (0ykBa Ha Llprom Bpxy)
Maca 1.000 geTnHa KOJ YE€THHAPCKHUX
BpcTa (cMpya u 6enu 6op)

B. Maxkpoenemenmu ucxpane:
Ykymnan N metonom o Kjennaxiy
VYkynuu K, Ca, Mg, S ountaBambeM Ha
ICPcnekrpomerpy
YxymHu P konopumMeTprjckn

C. Muxpoenemenmu ucxpane u moxkCuuHu
enemenmu.
Zn, Mn, Fe, Cu, Mo, Na, Ni u B
ountaBameM Ha ICP ciektpometpy
ToKcUYHY eNeMEeHTH:

D. Pb, Cd, Hg ouumasarwem na ICP
cneKkmpomempy.

Sampling of assimilation parts for the
analysis of the nutritional status was performed on
five trees on each sample plot. The concentration of
nutrients in the assimilation organs is different in
the leaves that have been developed in full light
from the ones that have grown in the shade.
Representative samples of leaves and needles were
taken from the upper third of the crown (sun-
exposed foliage).

The concentration of macronutrients in
assimilation parts has strong seasonal dynamics.
Therefore, the amount of macronutrients in the
leaves of the same tree vary in the spring, summer
and autumn periods. The concentration of
macronutrients in the leaves of broadleaved species
at the beginning of the phenophase of leaf color
change is taken as a representative of the tree
nutritional status in broadleaved species. It is when
the sampling was performed on Kopaonik, Mokra
Gora and Crni Vrh.

The samples of Norway spruce needles on
Kopaonik and Scots pine and Austrian pine needles
on Mokra Gora were taken during the resting
period.

The samples were used to determine:

A. The mass of assimilation parts:
Mass of 100 leaves of broadleaved
species (beech on Crni Vrh)
Mass of 1,000 needles of coniferous
species (Norway spruce and Scots pine)

B. Maxkpoenemenmu ucxpane:
VYxynan N meronom o Kjengaxy
VYkynau K, Ca, Mg, S ountaBameM Ha
ICPcniektomeTpy
VYxymHu P konopumMerpujcku

C. MquO@ﬂeMeHmu ucxpane u mokCu4Hu
enemernmu.
Zn, Mn, Fe, Cu, Mo, Na, Ni u B
ounTaBameM Ha ICP ciekToMeTpy
TokcHUYHH €JIEMEHTH:

D. Pb, Cd, Hg ouwumasarwem na ICP
cnekmomempy.
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Tabena 17.1. 672019 (PLF) Taberna ca mojaima o mapiein 3a OLCHY XeMHUjCKOT caapxaja urnuia u auirha — Komaonnk
Table 17.1. 672019 (PLF) Plot-based data on the assessment of chemical composition of needles and leaves — Kopaonik

Pennu 6poj Kon apxase Bpoj napuese Jlatym ouene I'eorpadcxa mupnna Teorpacgexca Hazwopexa Ocrana 3anakama
. . JYKUHA sucuna/Kox .
Sequence number Country Code Plot number Date of sampling Latitude . - Other observations
Longitude Altitude
1 67 2 250919 +43°17'30 +20°48'50" 35

Tabena 17.2. 672019 (FOM) Iomauu donmjaprnx anammsa — KomaoHuk
Table 17.2. 672019 (FOM) Datafile on foliar analysis — Kopaonik

g _~—
S E ® § 99
3 S = * N
g E S s A =8 g o ] %
a8 S ¥ 2 E_— = 3B - g g b= 53
e < 2 E 82 | 55 g2 2 Eo| Eo| N S P Ca Mg K C Zn Mn Fe Cu | Cd Co Na Ni Cr Hg B
b <
S| 25 5 £ aa | ¢ = | 288 s S| mo/g | mo/g | mg/g | mglg | mglg | mglg | glkg | nglg | mg/e | mgle | nele | mefe | nele | ne/g | nelg | nefg | nglg | ngle
g | & | =7 2|8 |35
per} = = Q0 N
(%2} = = E g
=
1 2 2 118 011119 | 151119 | 21,42 3893,8 | 1737,2 | 8787,5 | 9932 | 6394,3 30,4 | 4059 | 718 | 46 |<01]|<01|<01| 16 |<01]|<01| 181
Taobema 17.3. 672019 (PLF) Ta6ena ca momaiMa o mapIieiy 3a OleHy XeMHUjCKOT caapikaja uriuna u juirha — [pau Bpx
Table 17.3. 672019 (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves — Crni Vrh
Peann 0poj Kon ap:xase Bpoj napuese JlaTym oueHe TI'eorpadcxa mupnHa Teorpagera Haxvopexa Ocrana 3anakama
N . AyKHHA BucuHa/Kox .
Sequence number Country Code Plot number Date of sampling Latitude . ] Other observations
Longitude Altitude
1 67 4 100919 +44°07'55" +21°58'38" 19
Tat6ena 17.4. 672019 (FOM) IMomauu donujapuux aHanmsa — Lpau Bpx
Table 17.4. 672019 (FOM) Datafile on foliar analysis — Crni Vrh
g =
. E g 22z
Y b S N
-g :':: g gn 5 'g s Q g %
(=] g2 £= = & S c i R S
e = & g g2 55 Z.9 2 Eo Eo N S P Ca Mg K C Zn Mn Fe Cu Cd Co Na Ni As Cr Hg B
(<5} -
S| 2SS | ZE| &8 | 28 | 5E2 | 23| myg | mo/lg | mg/g | mglg | mg/g | mo/g | o/kg | mg/g | pglg | ngl/g | mg/g | mgle | nglg | nglg | nelg | ng/g | nelg | ng/g | nelg
2| g8 | Zg| P | BE | 25U | =5
o o = 2 E} R 0
& 5= = S 3
5 =2
=
1 4 4 18 011119 | 151119 | 11,95 3966,8 | 11645 | 1879,6 | 1294 | 187,6 40,2 | 2268,9 | 1635 | 14,7 | <01 | <01 [<01| 11 |<01|<01|<01] 140
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Ta6ena 17.5. 672019 (PLF) Ta6ena ca mogarmuma o mapuesy 3a OLeHY XeMHUjCKOT caapxaja urnuia u auuarha — Mokpa [opa
Table 17.5. 672019 (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves — Mokra Gora

. . I'eorpagcka Haamopcka
Pennmu 6poj Kona np:xase Bpoj napuene JlaTtym ouene T'eorpadcka mupuna OcraJa 3anaxama
Sequence number Country Code Plot number Date of sampling Latitude AyAKuHA sucuia/Kon Other observations
Longitude Altitude
1 67 5 011019 +43°45'27" +19°29'00" 12
Ta6ena 17.6. 672019 (FOM) Ionauu donujapaux anamuza — Mokpa ['opa
Table 17.6. 672019 (FOM) Datafile on foliar analysis — Mokra Gora
3 =
- E < 22
3 . 8 < S 0N
E| 38| g0 28 2.0 25
(== = c s = D ® C 29 = o D .
e e &5 82| 8% £.8 2 Eo° Eg| N S P Ca Mg K C Zn Mn Fe Cu Cd Co Na Ni As Cr Hg B
S8 | 22| 22| 22| 28 | 342 | 2S | myg | myg | molg | molg | moly | molg | okg | mefe | el | ngle | e | nes | mefe | gl | nels | nefe | nele | ngls | nefe
s | Z8 | dg| 7| 85 | £Fu |3
T | | =2 = |9
(53 < Q »
n [l = g g
=
1 5 5 134 ] 011119 | 151119 | 11,25 3282,8 | 1803,8 | 76255 | 1987,1 | 6019,1 21,4 1100,9]130,7| 37 | <01|<01|<01] 154 |<021] 15 |<01] 41
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18. MIPAREILE TIPUPACTA Y 2019.
TOJAVHU

18. TREE INCREMENT
MEASUREMENTS IN 2019

Pact ngpBera je KJbYYHH EKOJIOUIKH
rmapaMerap IIymMa M CTOTa je O] BeITMKOr 3Haudaja
Kao MoKa3aresb cTama mryma. Tokom 2018, rogune
Ha Tpu orienHe mnapuene Hupo |l (Komaonuk,
HUpan Bpx u Mokpa ['opa) mnocraBmern
MEXaHUYKU JICHIPOMETPH IMyTeM Kojux je moryhe
KOHTHHYMPaHO MpaTH mpupact crabma. [Ipomnena
MpUpacTa ce BPIIM Ha oMabpaHUM cTabiuMma, Ha
ornenHoj marnenu ,,Komaonuk™ (cnuke 18.1-18.2)
on 2018. romuHe Kama je TMOCTaBJbeHO 18
MEXaHUYKHX JCHIPOMETapa.

Tree growth is a key environmental
parameter of forests and therefore it is an important
indicator of the forest condition. In the course of
2018, mechanical dendrometers were installed on
the Level 1l sample plots (Kopaonik, Crni Vrh and
Mokra Gora) to perform continuous measurements
of tree diameter increments. The measurement of
increment was performed on selected trees of
"Kopaonik™ sample plot (Figures 18.1-18.2) where
18 mechanical dendrometers were installed in
2018.

Canka 18.1-18.2. Mepeme npedHuka crabia Ha MEXaHHYKOM JICHIPOMETPY

Figures 18.1-18.2. Tree diameter measurement, a mechanical dendrometer setting and checking

Ha orneanoj mapuenu ,,l{pun Bpx* 2018.
rojguHe, Takohe je moctaB/beHO 18 MeXxaHMUYKHX
nerapomerapa (cimke 18.3-18.4), mok je Ha
ornenHoj mapuenu ,,Moxpa 'opa“ ucte roaune
IOCTaB/bEHO 17 MeXaHMYKMX JCeHIpoMeTapa 3a
KOHTHHYynpaHo npaheme npupacra. ITyrem oBux
MEXaHUYKUX JeHApoMeTapa Moryhe je mpuimkom
CBAaKOT OJIacKa Ha TepPeH yTBPIM NpOMeHy oOuma
ctabjia y MM, Ha OCHOBY IIOCTaBJbEHE CKaye. 300r
Tora cy u3paheH! TEpEeHCKH 3alMCHULM U 0a3a 3a
YHOC MIPUKYIJbEHUX MOJaTaKa.

Another 18 mechanical dendrometers for
continuous increment measurements (Figures 18.3-
18.4) were installed on "Crni Vrh™ sample plot and
17 on "Mokra Gora™ in 2018. These mechanical
dendrometers were used to track the changes in the
tree size based on a scale expressed in mm, in each
field visit. For this purpose, field records and a
database were created for storing collected data.

307



Camnka 18.3-18.4. Mepeme nmpednuka cTadiia Ha MEXaHHIKOM JICHAPOMETPY '

Figures 18.3-18.4.Tree diameter measurement using a mechanical dendrometer

OBa wucCTpaxuBame HMajy 3a LUb
NPUKYIUbAKE TMOJAaTKE O TPOMEHH IpHupacra
cTabma y Iy)KeM BPEMEHCKOM IIepHoay U Ha
OCHOBY TOTa Ja YTBpAEC Kako KJIUMATCKe
KapakTepHCTHKe, Ka0 M CaMe KapaKTePUCTHKE
CTaHMWIITA, YTHUY Ha mpupact ctabna. Y taberama
18.1-18.3 nar je mpuka3 npoMeHe PHPACTa TOKOM
HOCMAaTPaHUX MECELH.

This research aims to collect data on the
changes in tree increment over a longer time in
order to determine how climate and site
characteristics affect the growth of a tree. Tables
18.1-18.3 give an overview of the changes in the
increment in the observation months.

Ta6eaa 18.1. Kontunyupano npaheme npupacta Ha crabmuma Huso |1 Komaonuk
Table 18.1. Continuous increment measurements on the trees of Level 11 SP Kopaonik

< 8 Ipeunux (mm)/ Diameter (mm)

= K] = [N £ 3 E‘ E

g- 8 lg ) 25 2 3 g e 2 B - - = =
5§ | z- | Eg | B8 | E5 | Es | 3 | 2| 3 |:E| is | fg| &g

A = R a 3 S8 = | 5| =] 88 | 30 | £2

o [

1 75 36,8 36,4 36,6 1149 5 6 13 16 15 13 18
2 76 40,3 42,2 41,3 129,5 3 3,8 10 12,5 13 12 15
3 85 54,1 55,9 55,0 172,7 0 0 3,5 45 4 4,5 6,5
4 86 35,6 38,5 37,1 116,3 0 0 1 15 2 0,5 3
5 87 20,7 21,9 21,3 66,9 0 0 0 - - - -
6 92 26,2 26,5 26,4 82,7 4 4,3 9 9,5 9 9,5 10
7 93 51,0 49,4 50,2 157,6 1 1,2 8 9 9 8 11
8 94 24,1 22,2 23,2 72,7 0 0 0 - - - -
9 95 37,5 38,3 37,9 119,0 0 0 2 3 3 15 55
10 96 46,1 46,0 46,1 1446 7 8 14 15 18 16,5 21
11 97 51,8 55,3 53,6 168,1 0 0 2 25 3 1 5
12 98 59,4 56,5 58,0 182,0 0 0 0 - - - -
13 113 30,5 32,2 31,4 98,4 1 0,8 3 3 4 2 4
14 115 35,8 36,4 36,1 1134 0 0 0,5 1 - - 15
15 117 47,3 48,2 47,8 149,9 1 1 0 - - - 1
16 118 30,5 30,8 30,7 96,2 0 0,7 15 2 2 2 3
17 120 41,0 40,8 40,9 128,4 4 4,2 11 13 13 11,5 16
18 121 42,1 43,5 42,8 1344 4 4 55 6,5 5 5 7
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Tabena 18.2. Kourtunyupano npaheme npupacta Ha cradauma Huso |l pan Bpx

Table 18.2. Continuous increment measurements on the trees of Level 11 SP Crni Vrh

~ (o]

_ . _ . E 5 - é IMpeunux (Mm)/ Diameter (mm)

28| &9 P PR = S 8 T s | - =
=% | g0 | RS | RS | E5| &% | 5| 3| 3 | 55| Bz | 8| is

= 2 = = < S8 E|=| 2| 5 |<<| BEg | 80| g2

Q [ < o

1 64 49,8 49,5 49,7 155,9 7 6 6 11,5 13 12 12 12,5
2 65 52,8 50,1 51,5 161,6 2 15 3 6,5 5 6 6,5 7
3 66 50,2 49,5 49,9 156,5 3 2 2 5 5 5 55 6
4 67 58,2 52,9 55,6 1744 2 15 2 4 5 4,5 5 55
5 73 41,1 40,3 40,7 127,8 0 0,5 0,5 1 1 1 1 15
6 74 49,5 41,6 45,6 143,0 2 2 2,5 55 55 55 6 6
7 75 31,0 29,0 30,0 94,2 0 0,5 05 4,5 4,5 4,5 5 5
8 76 26,8 27,6 27,2 85,4 2 1 2 55 6 6,5 6 6,5
9 77 52,5 48,4 50,5 158,4 5 5 55 12 12 12 12 13
10 79 45,8 42,3 44,1 138,3 4 3,5 4 13 14 14 14 14,5
11 87 26,3 26,1 26,2 82,3 2 15 15 35 35 35 35 4
12 88 36,4 33,9 35,2 110,4 3 2 25 6,5 8,5 6,5 8,5 7
13 89 41,9 38,6 40,3 126,4 2 2 2 3,5 4 3,5 3,5 4
14 90 33,0 29,7 31,4 98,4 0 - 0,5 35 35 35 4 4
15 94 46,0 42,8 44,4 139,4 0 0,5 1 2,5 2,5 2,5 2,5 3
16 96 54,0 49,1 51,6 161,9 0 2 05 2 2 25 45 3
17 97 24,0 25,8 24,9 78,2 0 - - - - - - -
18 98 38,8 32,2 35,5 111,5 2 2 3 7,5 7,5 8 7,5 8

Taoesa 18.3. Kontunyupano npaheme npupacra Ha ctabnuma Huso 11 Mokpa 'opa

Table 18.3. Continuous increment measurements on the trees of Level II SP Mokra Gora

_ . _ . \E N - % Ipeuynux (mm)/ Diameter (mm)

T8 | So PR ST | 8 G 8 = = -
25| =F | Es | Es | Es| Pt || 3|3 |32 |g3| Bz |E8| z¢8

~ = = = gs S8 S|l 2| 5| 5| <<| 8g | 80| g5

o s < ©

1 75 24,9 257 | 253 79,4 15| 15 [ 75 | 7 | 85 75 75
2 82 20,8 207 | 208 65,2 o | o[ 3 ]os]| 1 05 - 05
3 106 22,7 27 | 227 713 2 2 |75 | 8 9 85 9 9
4 107 15,0 155 | 153 47,9 o | o [25]25] 3 3 4 3
5 140 133 133 | 133 41,8 1 1 |25 ] 2 2 15 3 15
6 141 17,9 179 | 17,9 56,2 05 | 05 | 3 | 2 3 2 35 2
7 144 19,4 196 | 195 61,2 2 2 | 4 | 3 4 3 5 35
8 175 21,6 211 | 214 67,0 o [ o [15] 1 2 1 1
9 183 24,0 232 | 236 74,1 25 | 25 | 7 | 55| 75 55 6,5 6
10 192 19,4 195 | 195 61,1 o | o [15 |05 2 1 1 1
11 193 24,1 246 | 244 76,5 2 2 | 8 1 7 5 6,5 5
12 215 14,3 152 | 148 46,3 o | o [o5]o05 ] 1 05 1 1
13 217 15,8 166 | 16,2 50,9 o [ o [15] 1 2 1 2 1
14 320 19,7 185 | 191 60,0 o | o [35] 3 | 35 25 4 3
15 359 26,4 257 | 261 81,8 1 1 [ 55|45 | 6 4 55 4
16 407 22,7 219 | 223 70,0 o | o[ 3 [25] 3 2 3 2
17 412 185 180 | 183 57,3 o | o [a5] 4 | a5 35 4 4
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19. METEOPOJIOLIKA
OCMATPAIbBA Y 2019. 'OJUHHN

19. METEOROLOGICAL
OBSERVATIONS IN 2019

3a mobujame mogaTaka 0 MUKPOKINMATCKUM
yclioBUMa Ha orjienHuM rmossuma Huso-a 11y 2019.
TO/IMHH, KopuimheHn  cy  TMoAalu ca
KJIMMAaTOJIOMIKKX cTaHHuLa PemyOnnikor xuapome-
teoponomkor 3aBoga CpbOumje Ha KomaoHHKYy,
Lpuom Bpxy u 3matubopy, Kao M MOJAlM ca
ayTOMaTCKe METEOpOJIOLIKE CTaHHIE Koja je
MTOCTaBJbEHA HA TApIIEeITH OTJieAHOT moJka Hupo-a 1l
Ha Komaonuky. Camu MOJI0’Kaju METEOPOIOIIKIX
CTaHWIIA OCHrypaBajy JoOWjame pernpe3eHTa-
THBHHUX METCOPOJIOIIKUX IMojaataka, mpema ICP
Forests. Om MeTCOpPOJIOMKUX TOJaTaka TOKOM
2019. rommue mpahenu cy cneaehu oOaBe3HH
napamerpu: magaBune (PR), Temmeparypa (AT),
penaTuBHA BIaxkHoCT Basayxa (RH), Opsuna Betpa
(WS), npasarr Betpa (WD) u conapna paaujaiuja
(SR).

Meteorological observations, the aim of
which was to describe microclimate conditions on
the Level Il sample plots in 2018, used data from
the Republic Hydrometeorological Service of
Serbia weather stations on Kopaonik, Crni Vrh and
Zlatibor and the automatic weather station installed
on the Level Il sample plot on Kopaonik. The
position of the weather stations ensured
representative meteorological data in accordance
with ICP Forests. Meteorological measurements in
2018 included the following mandatory
parameters: precipitation (PR), air temperature
(AT), relative humidity (RH), wind speed (WS),
wind direction (WD) and solar radiation (SR).

Tabena 19.1. Cnrcak METEOPOJIOIIKUX CTaHUIIA
Table 19.1. List of weather stations

G | o | sy | M| T | T | e
S,fﬁ;‘i,’;ie Weather station ESta?:]iShEd Type of sl:ation Latli)tude Laoyngitude Altitude
1 K}f;;;;ﬁi/ 1949 K”“\“;\fga"tﬂ‘;f“‘a/ 43°17'00" | 20°48 00" 1710
2 Stomatic 535‘285‘.‘&“’ 2010 K““;“jg;ﬁg?“a’ 4317'30" | 20°48 50" 1712
3 ]f.f’:ﬁ \‘j‘r’;‘/ 1941 K“”\“f\fga‘;ﬁ‘e"r”“a’ 4400700 | 21°57' 00" 1037
4 3namabop/ 1966 Kmnvaronomsal |~ 30 440 00 | 19°43' 00" 1028
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19.1. OI'/IE/THO I1O/bE KOITAOHUK 19.1. KOPAONIK SAMPLE PLOT

Cuanka 19.1. Mereopouorika cranuia Penydmaudakor xuapomereoposoinkor 3aBojaa Cpouje, Komaonuk
Figure 19.1. "Kopaonik™ weather station — Hydrometeorological Service of the Republic of Serbia

e
gy

A8 AT R e L
Cauxa 19.2. MeTeopoJiolika CTaHHIIA 3a ayTOMAaTCKa MEpeiha MUKPOKIMMATCKHX YCIIOBA,
Ornenno nosse Huso-a 2, KonaoHuxk
Figure 19.2. Weather station for automatic measurements of microclimatic conditions, "Kopaonik™ Level Il sample
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I'padmkon 19.1. IN'opumbu Tok Temneparype Bazayxa 3a KC Konaonuk — 2019. ron.
Graph 19.1. Annual air temperature flow for the WS Kopaonik — 2019
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Tabemna 19.2. Cpenme MeceuHe, Cpe/ilbe MUHUMAIIHE MECEUHE U CPE/Iihe MaKCUMAJTHE MECeUHE TeMIIepaType
Bazayxa (°C) — KC Konaonwuk, 2019. ronuna
Table 19.2. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and
amplitudes of air temperatures (°C) — WS Kopaonik, 2019

Cpeama A /
I v v | ve v vin| x| x | x| xn roummal R‘;“I'i'gé‘:
Mean annual P
T cp/ 69 |-39| 06 36|52 136|135 | 154 | 106 | 85 | 3,7 | -1,6 52 223
T mean
T cp mun/
T meammin. | %% |71 |-31 |06 21| 97 | 92 106 | 65 | 52 | 17| -43 1,8 20,1
T cp maxe/ 43| -03| 47 |74|88]|176| 179|200 | 151 | 139 | 61 | 15 19 24,3
T mean max.
137,2
140
B
120
E 104,5
S
g 100
=
]
& 80
2
S 60
g 43,1
S
=40
17 5
’ l
0
vIL VI Xl Xl
Mece].m/ Months
I'paguxon 19.2. Meceure cyme nmagasuna Ha KC Komaonuk — 2019. ronuna
Graph 19.2. Monthly sum of precipitation for the WS Kopaonik — 2019
Tabeaa 19.3. Meceune cyme nagasuna (Mm) — KC Komaonuk, 2019. roauna
Table 19.3. Monthly sum of precipitation (mm) — WS Kopaonik, 2019
I " " v v Vi Vil Vil IX X Xl xiy | Fomumma/
Annual

135,0 86,7 31,6 110,9 150,3 167,5 83,0 71,3 48,8 12,8 109,4 1451 1152,4

VY tabenmu 19.4. npukazaHu Cy mnojamM 3a Table 19.4. shows mean monthly, mean
Cpeliibe MEeceuHe, Cpe/iibe MakcumainHe meceune 1 monthly minimum, mean monthly maximum and
cpelme  MHHHUMaJHe  MeceyHe  Bpeanoct  mean annual values of air humidity measured at
penatuBHe BnaxkHocTH Basayxa 3a KC Konaonuky WS Kopaonik in 2019.

2019. roguuu.

Tabeaa 19.4. Cpez(H,a MECCUHa, Cpeathba MAKCUMaAJIHA MECCUHA U CPC/ithda MUHUMAJIHA MECCUHA PEJIaTUBHA
BIaXXHOCT Bazayxa (%) — KC Konaonuk, 2019. roguna
Table 19.4. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual air humidity (%) — WS
Kopaonik, 2019

Cpeama
I nlm v | v | ve|vivin| x| X | Xt |Xil| romummal
Mean annual
Peu. Bnax cp/
Relative humidity, mean 92 | 87 | 75 | 83 | 90 | 81 | 78 | 70 | 78 | 72 | 74 | 81 80
Pex. paa cp v/ 95 | 97 | 92 | 97 | 99 | 97 | 96 | 88 | 95 | 52 | 68 | 81 64
Relative humidity,mean min
Pea. Bak cp mae/ 86 | 71 | 52 | 61 | 72 | 61 | 57 | 51 | 56 | 72 | 81 | 88 91
Relative humidity, mean max
Ha oCHOBY cpeAmnX MECEYHHX BPEIHOCTH, According to mean monthly values that

koje ce kpehy m3mehy 70% u 92%, moxe ce  range from 70% to 92%, WS Kopaonik is in the
sakpyuntd ga ce KC Komaonwk Hamasu y  category of moderately humid air.
KaTerOpHjH yMEPEHO BIAXKHOT Ba3IyXa.
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19.2. OIJIE/THO I1OJbE I[PHHU BPX 19.2. CRNI VRH SAMPLE PLOT

Canke 19.3. u 19.4. Mereoporonika cranuia Penyonudkor xuapomereopodoikor 3asojia Cpouje,

Hpuu Bpx
Figures 19.3 and 19.4. “Crni Vrh™ weather station — Hydrometeorological Service of the Republic of Serbia
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I'padukon 19.3. logumimu Tok TemnepaType Baznyxa 3a KC Ipuau Bpx — 2019. roguna
Graph 19.3. Annual air temperature flow for the WS Crni Vrh — 2019



Tab6emna 19.5. Cpenme meceuHe, Cpe/itbe MUHUMAIIHE MECEUHE U CPE/Iihe MaKCUMAJIHE MECEYHE TeMIIepaType
Bazayxa (°C) — KC Ipuu BpX, 2019. rognna
Table 19.5. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and

amplitudes of air temperatures (°C) — WS Crni Vrh, 2019
Cpemna AMmuntyna/
I Wl | v v v vin| x| X | X[ X roumma/ Amplituda
Mean annual P
T ep/ -471-09 52| 67 | 96 | 176 | 17,9 | 199 | 145 | 118 | 53 | 12 87 24,6
T mean
Tepwmn/ 1 69 | 35|13 | 33 | 67 | 140 | 143 | 159 | 108 | 83 | 53 | -09 57 228
T meam min.
T cp maxc/ 20| 25|99 |113 | 131 | 215|222 | 245 | 193 | 16,6 | 11,5 | 2,3 12,7 19,5
T mean max.
137,2
140
€
120
E 104,5
s 98,1
& 100
g 77,5 821
2 ’ 75,3
£ 80
E
£ 60
5 37,0 481
= 40 035
24,1
17,5
. i |
. =
I nm v vV Ve Ve VI X X X X
Mecenu / Months
I'padukon 19.4. Meceune cyme nanasuna va KC Lpuu Bpx — 2019. roguna
Graph 19.4. Monthly sum of precipitation for the WS Crni Vrh — 2019
Tabeaa 19.6. Meceune cyme nagasuna (mm) — KC Lpuu Bpx, 2019. roauxa
Table 19.6. Monthly sum of precipitation (mm) — WS Crni Vrh, 2019
I I I v v Vi vVIL | v | Ix X xi | xn | Tommmma/
Annual
775 | 241 8,0 753 | 1372 827 | 981 | 175 | 37,0 | 350 | 1045 | 431 740,0

Y rtabemm 19.7. mpukazaHe cy cpexame
MECeUYHe, CPe/Ilbeé MAaKCUMAaJIHE MECEUHE U CPEIhe
MeceqHe
BiaxxHocTn Bazgyxa 3a KC Lpam Bpx y 2019.

MHUHHUMAJIHE

BpPEAHOCTHU

penaTuBHe

Table 19.7. shows mean monthly, mean
monthly minimum, mean monthly maximum and
mean annual values of air humidity measured at
WS Crni Vrh in 2019.

TOJIMHH.

Tabeaa 19.7. Cpez(H,a MECCUHa, CpCathba MAKCUMaJIHA MECCUHA U CPC/ithda MUHUMAJIHA MECCUHA PEJIaTUBHA
Bi1axxHocT Baznyxa (%) — KC Lpau BpX, 2019. roguna
Table 19.7 Mean monthly, mean monthly minimum, mean monthly maximum, mean annual air humidity (%) — WS
Crni Vrh, 2019

Cpeama
I v | v v |vipvin|ix | X | xi|xu ropumma/
Mean annual
Pear. prak cp/ 92 | 85 | 63 | 76 | 85 | 81 | 71 | 61 | 64 | 75 | 94 | 82 77
Relative humidity, mean
Pexr. prak cp mun/ 97 | 94 | 82 | 91 | 97 | 95 | 87 | 76 | 79 | 48 | 77 | 76 62
Relative humidity, mean min
Pexr, Brax: cp maxe/ 86 | 71 | 44 | 59 | 72 | 66 | 55 | 45 | 46 | 75 | 98 | 86 88
Relative humidity, mean max

Ha HHMBOY CpelmbHX MECEYHHX BPEIHOCTH
(61-92%), moxe ce 3axsbyuntu aa ce KC Lipau Bpx
HaJIa3d y KaTerOpHju yMEPEHO BIAXKHOT Ba3IyXa.

According to mean monthly values that
range from 61% to 92%, WS Crni Vrh is in the
category of moderately humid air.
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19.3. OI'/IE/THO I10JbE MOKPA I'OPA 19.3. MOKRA GORA SAMPLE PLOT

Cauxa 19.5. Meteoporomka crauna Pemyomiakor xumpomereopoionikor 3aBoga Cpouje,
3matubop
Figures 19.5 “Zlatibor™ weather station — Hydrometeorological Service of The Republic of Serbia
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I'padukon 19.5. l'ogummyu Tok TemnepaType Baznyxa 3a KC 3matubop — 2019. roguna
Graph 19.5. Annual air temperature flow for the WS Zlatibor — 2019

Ta6esa 19.8. Cpe,urbe MECCUHE, CPCAHC MUHUMAJIHE MECCYHE U CPCAHC MAKCUMAITHE MECEUHE TEMIIEPATYpEC
Bazayxa (°C) — KC 3naru6op, 2019. roguna
Table 19.8. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and
amplitudes of air temperatures (°C) — WS Zlatibor, 2019

Cpentba AMILIH /
I nmlm v | v v v |vin| x| X | Xt |Xi| rommmumal Iryna
Amplitude
Mean annual
T ep/ 37|00 52|88 | 98 |185|180 | 203 | 148 | 121 | 83 | 15 9,5 24,0
T mean
Tepmun/ 1 5o 36| 09 | 48 | 59 | 135 | 129 | 149 | 104 | 118 | 54 | -08 5,8 21,2
T meam min.
Tepmare/ | 6| 48 | 109 | 138 | 146 | 239 | 242 | 265 | 204 | 186 | 132 | 56 14,7 27,1
T mean max.
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I'paduxon 19.6. Meceune cyme nmagaBuna Ha KC 3matu6op — 2019. ronuHa
Graph 19.6. Monthly sum of precipitation for the WS Zlatibor — 2019

Ta6eaa 19.9. Meceune konmuune magasuaa (mm) — MC 3matutop, 2019. romume
Table 19.9. Monthly sum of precipitation (mm) — WS Zlatibor, 2019

[ I n v v VI VI 1X X Xl xip | Tommummal
Annual
95,5 651 | 1098 | 852 | 1063 16,6 368 | 1113 | 305 | 279 | 527 | 802 817,9

Y rabemm 19.10. mpuxazane cy cpexame
Mece4He, Cpeibe MUHUMAIIHE MECEYHE U CPe/lbe
MaKCHMaJHE MeCeYHEe BPETHOCTH pellaTHBHE
BiIaxxHocTH Basgyxa 3a KC 3matubop y 2019.
TO/IMHH.

Table 19.10. shows mean monthly, mean
monthly minimum, mean monthly maximum and
mean annual values of air humidity measured at
WS Zlatibor in 2019.

Ta6eaa 19.10. Cpenma MecedHa, cpeilba MUHUMATHA MECEYHA U CPeiha MaKCUMalTHa MeCeuHa peJlaTHBHA
BrakHocT Bazayxa (%) — KC 3matubop, 2019. romuna

Cpenma
I | v | v |iwve|vipvin|ix| x| xi|xu roauImIba/
Mean annual
Pear. Braik cp/ 92 | 85 | 63 | 76 | 85 | 81 | 71 | 61 | 64 | 75 | 94 | 82 77
Relative humidity, mean
Pext. niack cp mun/ 79 | 60 | 44 | 51 | 60 | 54 | 49 | 43 | 48 | 52 | 68 | 75 57
Relative humidity,mean min
Peu. Brask cp makce/ 95 | 92 | 80 | 8 | 93 | 91 | 91 | 83 | 87 | 84 | 94 | 92 89
Relative humidity, mean max

MakcuMaiaHe BpEIHOCTH Cpelhe MECEeUHe
penaTuBHE BIOKHOCTH Ba3lyXa jaBJbajy Cce€ Yy
3UMCKHUM MECEIMMa IITO j€ ITOCIE NI CHUKABAkha
TeMIIeparype Bas3yxa.

Ha HmBOy cpenmux MecedyHUX BPEIHOCTH
KC 3natubop Hamasm ce y KaTeropuju ymMepeHO
BJIIQKHOT Bazayxa (62-89%).

VY Tabenama y AHEKCY JaTH Cy OCHOBHU
MoJanmd O METEOpOJIONIKAM  CTaHWIaMa |
METEOPOJIONIKK TMOJalld Ca METEOPOJIOMIKHX
cranuria KC Komaonuk, AC Komaonuk, KC Lpau
Bpx 1 KC 3natubop.

Maximum values of the mean monthly
relative air humidity occur in winter months as a
result of decreasing air temperatures.

According to mean monthly values that

range from 62% to 89%, WS Zlatibor is in the
category of moderately humid air.

The tables in the Annex present the basic
data on the weather stations and meteorological
data obtained at the WS Kopaonik, AWS
Kopaonik, WS Crni Vrh and WS Zlatibor.
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20. YBO/J

20. YBO/J,

[lojaBa  MacoBHHMX  cymema  IyMa
MPEeTXOMHUX JeleHHja MOoKa3aja je OCETJBUBOCT
IIYMCKHX €KOCHCTEMa Ha JICIIOBALE BEIMKOT Opoja
OMOTMYKUX W aOMOTHYKUX IITETHHX (aKkTopa.
Jenan ox Haj3HAYajHUjUX AOMOTHYKHUX IITETHUX
(dakTopa KOjU JeNyje Ha IIyMe Hacrao
MPEBACXOHO JbYACKOM aKTHBHOIINY je 3araljeme
Bazayxa. Kanma je cymeme myma y EBporu kpajem
JIBaJIcCETOT BeKa JIOBEJCHO Yy KOpeJamnujy ca
3aralielbeM Ba3llyxa yCTaHOBJBEH je TIporpam
MehyHapormHe capaame ca [HJbEM OIeHE H
MOHUTOpPWHTA yTHIIaja 3araljema Ba3lyxa Ha [IyMe
(International Co-operative Programme on the
Assessment and Monitoring of Air Pollution
Effects on Forests; ICP Forests) mox okpuibem
UN/ECE  koHBeHIHMje O  IPEKOrpaHUuYHOM
sarahjey Bazmyxa (Convention on Longrange
Transboundary Air Pollution) mormucane 1979
roguae. Y EBponu ce mpahewme yruiaja
MpeKorpaHuyHor 3araliema Bazayxa Ha [IyMe
CIIPOBOJIN Ha OKO 6.000 napiena
(OMOMHIMKAIIMjCKUX Tavaka) MPBOT HUBOA U OKO
800 mapmena ca WHTEH3MBHUM MOHUTOPWHTOM
Jpyror HHBoa. Mpeska mapiierna mpBor HUBoa ce y
AIl BojBoaunu cactoju ox 13 cTanHux mapieia, a
JPYTU HHUBO CE CHPOBOIY HA JBE IapLesne Ipyror
HuBoa Ha @pymkoj ['opu y I'.J. [TomoBuia-Majnan
-3majeart (ogerpeme 20), kao n 'y onm3uau Orlaka
y T.J. Bpamesuna (omememe 16). Ilpaheme
yTHuIaja 3arahema Ba3ayxa Ha IIyMCKE €KOCHCTEME
Ha M3[BOjEHUM IapleiaMa IoxpasyMeBa Ja ce
CBAaKe TOIMHE CIIPOBOAE AKTHBHOCTH Ha HUMA.
AKTUBHOCTH Ha MOHHTOPHHTY yTHIaja 3aralema
Bazyxa Ha crame Imyma y BojsoguHm on
OCHMBama Maplena 3a MOHHTPHHUHI 10 JaHac
cripoBoAr MHCTHUTYT 3a HH3MJCKO LIYMapCcTBO M
KHUBOTHY cpeauHy. YroBopom ©Opoj 401-00-
87/2019-10 ox 04. 02. 2019, MuHHCTAPCTBO
MOJHONPUBpENIE, IIyMapcTBa M BOAOIPUBpPENE j€
WHCTHTYTY 32 HU3HMJCKO IIyMapCTBO M JKHBOTHY
CpemMHYy TIOBEpHUJIO TIocioBe Ha mnpahemy u
MIPOIEHN YTHIlaja MPEeKOTPaHUIHOT aepo3aralema
Ha ctame mryma y All Bojoguam y 2019. roguam.
[Ipaheme crama mIymMa je CHpPOBEAEHO IpemMa
mporpaMmy  pama Ha  mpahemy — yTumaja
NPEeKOrpaHnYHOr  aepo3araliea Ha  IIyMCKe
exocucreme Ha moapy4jy All Bojsomune y 2019.
TOJVHM KOjU je cacTaBHO VHCTUTYT 3a HU3H]CKO
IIyMapCTBO W JKUBOTHY CpPEIUMHY U KOJU je
CacTaBHU JIO CKJIOMIJBEHOT YTOBOpA.

The recent mass dieback of forests has
stressed the sensitivity of forest ecosystems to the
effects of a large number of harmful biotic and
abiotic factors. One of the most harmful abiotic
factors that have arisen from human activity is air
pollution. As soon as this dieback was correlated
with air pollution in the late twentieth century, an
international cooperation program was established
to assess and monitor the effects of air pollution on
forests (ICP Forests) under the auspices of the
UN/ECE Convention on Long-range Transbounda-
ry Air Pollution (1979). In Europe, monitoring of
the impact of transboundary air pollution on forests
is carried out on about 6,000 monitoring plots
(sample plots) of the first level and around 800
sample plots of the intensive second-level
monitoring. The network of Level | sample plots in
AP Vojvodina consists of 13 permanent sample
plots. On the other hand, the Level Il monitoring is
implemented on two Level Il sample plots in the
MU Popovica-Majdan-Zmajevac (compartment
20) on Fruska Gora and the MU Branjevina near
Odzaci (compartment 16). Monitoring of the
impact of air pollution on forest ecosystems on the
established sample plots is achieved through
regular annual activities. The activities of
monitoring the impact of air pollution on the state
of forests in VVojvodina have been conducted by the
Institute for Lowland Forestry and the Environment
since their establishment. By Contract No. 401-00-
87/2019-10 of February 4™, 2019, the Ministry of
Agriculture, Forestry, and Water Management
entrusted the Institute of Lowland Forestry and
Environment with monitoring and assessment of
the impact of transboundary air pollution on the
state of forests in AP Vojvodina in 2019. In 2019,
forest monitoring was carried out following the
program on monitoring the impact of
transboundary air pollution on forest ecosystems on
the territory of AP Vojvodina, which was drawn up
by the Institute of Lowland Forestry and
Environment and formed an integral part of the
contract.
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Kao u y mperxomnum romunama MHCTUTYT
3a HU3MjCKO IIYMapCTBO M XUBOTHY CPEIHMHY j€ Ha
TPHHAECT Mapiena MpBOr HWBOA M JBE Mapiesne
JIpyror HUBOA H3BPIIMO Y30PKOBale, OLICHY M
MOHUTOPUHT  yTHLaja  3arahema  Bazmyxa
npuapxasajyhu ce  mehyHapomHo mpomucaHe
merononoruje (Manuals on methods and criteria
for harmonized sampling, assessment, monitoring
and analysis of the effects of air pollution on
forests).

[lpoena crama kpommHu crabana Ha
napienamMa IpBor HUBoa u3BpiieHa je ox 11. mo 31.
jyna 2019. romune, OOK je MOHUTOPWHI Ha JIBE
Ta4yKe Jpyror HUBa BpmieH Tokom uutaBe 2019.
roauHe. V3BplieHe Cy cBe aHaNW3e W TEPEHCKU
pajioBH Ha MOHUTOPUHTY TIpenBul)eHH mporpaMmom
pana 3a 2019. roauHy, amy HHUCY y MOTIYHOCTH
MOTpPOIIIEHA JIO/IeJbeHa CPECTBA jep Cy aHam3e
ormaga ca crabama (P u S) koje ce pame BaH
WHcTrTyTa 32 HU3HJCKO HIYMapCTBO U KHBOTHY
cpeauHy Owiie jeTHHHjE OJ MPOrpaMoM paja
npojekroBaHe cyme. Takohe 300r orpaHuvema
3apajia 'y jaBHOM CEKTOPY HHUCY YyTpOIlIeHa CBa
CpEJICTBA ca TO3UIIHje 3apajie UCTPAKUBAYA.

Pe3yntatu MOHUTOpUHIA CTama KpOILIBU
crabana y 2019. roguHuM Ha TpHHAECT Mapiieia
IIpBOI HHUBOA Ca AaHAJIM30M IPUKYIIJBEHUX
pe3ynraTa [IprKa3aHH Cy y IIPBOM Je1y U3BELITaja,
JOK APYr'M 10 M3BELITaja CaApKu IOJATKE O
MOHUTOPUHIY CIIPOBEIECHOM Ha JBE Iaplieie
Jpyror HUBOA U IPH TOM Cy aHAJIM3UpPaHU U Ha
onroeapajyhm HauwH TpHKa3aHU IPUKYIJbCHU
nojallM Ha OBMM IHapueinamMa U pa3yiTaTd
M3BPIICHUX JTA0OpaTOpHjCKUX aHann3a. [lydmuko-
BaH je jeqan paja y HaydHoM 4acomucy (Stojnic, S.,
Kebert, M., Dreki¢, M., Gali¢, Z., Kesi¢, L.,
Tepavac, A., Orlovi¢, S. (2019): Heavy Metals
Content in Foliar Litter and Branches of Quercus
petraeca (Matt.) Liebl. and Quercus robur L.
Observed at Two ICP Forests Monitoring Plots,
SEEFOR 10 (2): 151-157). ¥V cknamy ca yroBopoM
KOHa4HU u3BemTaj 3a 2019. romuHy je mocTaBJbeH
HaI[MOHAJHOM KoopauHamwoHoMm tery (H®DLI,
HucTutyT 32 mmymapcTBo y beorpany).
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As in previous years, the Institute of
Lowland Forestry and Environment has sampled,
assessed, and monitored the effects of air pollution
on thirteen Level | sample plots and two level Il
sample plots following the internationally
prescribed methodology (Manuals on methods and
criteria for harmonized sampling, assessment,
monitoring and analysis of the effects of air
pollution on forests).

The assessment of the tree crown condition
on the Level | sample plots was performed from
July 11" to July 31%, 2019. The intensive
monitoring on the two Level 11 sample plots was
carried out throughout 2019. All the analyses and
fieldwork on monitoring foreseen in the 2019 work
program were carried out, but the allocated funds
were not completely spent because the litterfall
analyses (P and S) done outside the Institute of
Lowland Forestry and Environment cost less than
the estimate. Furthermore, due to the public sector
salary restrictions, the funds allocated to the
earnings of researchers were not spent.

The data collected on the Level | plots in
2019 with the analysis of the tree crown condition
are shown in the first part of the report, while the
second part of the final report presents data that
were collected during the year on two Level Il
sample plots and the results of the conducted
laboratory analyses. The collected data were
further used to compile a scientific paper (Stojnic,
S., Kebert, M., Dreki¢, M., Gali¢, Z., Kesié, L.,
Tepavac, A., Orlovic, S. (2019): Heavy Metals
Content in Foliar Litter and Branches of Quercus
petraea (Matt.) Liebl. and Quercus robur L.
Observed at Two ICP Forests Monitoring Plots,
SEEFOR 10 (2): 151- 157). According to the
contract, the final report for 2019 was also
submitted to the national coordinating body (NFC,
Forestry Institute in Belgrade).



21. MTPOHEHA CTABA KPOILIIIBU
CTABAJIA HA TAPIHEJTAMA
HUBOA |

21. TREE CROWN CONDITION
ASSESSMENT ON LEVEL I
SAMPLE PLOTS

Kao ¥ mperxomHux ToavHa W3BpIICHA je
TONMIIbA MPOLICHA CTamba KPOIIkbH CTabaia Ha
napiuenamMa npBor HABoa y BojBoauHu y nepuoay
11-31. jyna 2019. roqune. [Iporena je oOyxBatuia
ykynHo 312 crabana.

I[Mporena crama KPOIIHBH Ce cacTojajia o
OllcHE WHTEH3uTeTa Jedonujanuje W3ABOjeHUX
ctabanga a Koja je M3BpIICHA IpeMa IPOIMUCAHO]
METOJIOJNIOTHjH, Ka0 W  TPOICHE HHTCH3UTETa
omrehema crabama onx mTerHux (akropa. Ha
BehinHu mapiiena npBor HUBoa je y 2019. rogunn
M3BPIICHO O0HABJbAhE CTAJTHUX O3HAKA 3a IEHTAp
napiierne u Ha crabmuma. Pesynratu cnpoBesieHe
onieHe crerneHa aedonujanuje y 2019. roamuum
InpuKasaHn Cy Kao H TIMPEeTXOAHUX ToOAuHa
rpadpuuKkd 33 TIET HAj3aCTYIUbEHHJUX BpCTa
YIIOPEHO Ca OlleHaMa U3 MPETXOIHHUX TOJIMHA, Te
je J1ata aHajin3a yTBpHEeHOr CTama.

OrneHoM CTama  KPOIIHHU crabana
eypaMepHuKKuX Tomojia je odoyxsahieHo 24 crabia
Ha napuenu 104 u 24 Ha napienu 102, Ha K0joj je
HaKOH jeJHEe TOJWHE May3e Yy OLEHH OOHOBJbEH
3acajg eypamepuuke Ttomone. Kox cBux crabana
Tonosna Ha napuend 102 nedonujaimja je Ouna o
0 mo 10%, ok je kox camo 1Ba cTadjia Ha mapiein
0poj 104 xoHcTaTOBAH Cl1ad MHTEH3UTET Aedorja-
muje (I'paduxon 21.1). Ha mecer mmaaux crabana
Tonoja Ha mapuenu 102 koHcTaToBaH je ciad opcT
on Bemuke TomonmHe OyOe ymcrape Chrysomela
populi L.

100

The regular crown condition assessment of
Level | sample plots in Vojvodina was carried out
in the period from July 11" to July 31%, 2019. The
assessment included 322 trees.

The crown condition assessment included
the assessment of the intensity of defoliation of
permanently marked trees according to the
prescribed methodology and the assessment of the
intensity of tree damage caused by harmful factors.
The sample plot center and tree markings were
refreshed on most Level | sample plots in 2019. The
results of the defoliation assessments conducted in
2019 are graphically presented for the five most
common tree species together with the assessments
from the previous years of monitoring. The
assessment also includes an analysis of the
determined condition.

The assessment of the crown condition of
Eurasian poplar trees included 24 trees on sample
plot 104, and 24 on sample plot 102, where, after a
one-year break in the assessments, the Eurasian
poplar plantation was restored. In all poplar trees
on sample plot 102, defoliation ranged from 0 to
10%, while only two trees on sample plot 104
registered slight defoliation (Graph 21.1). Ten
young poplar trees on plot 102 were found to have
slight defoliation caused by Chrysomela populi L,
or the broad-shouldered leaf beetle.
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I'paduxon 21.1. IporeHat crabana eypaMepruuKuX TOMOJMA MO Kiiacama jaedomnujauje
Graph 21.1. Percentage of Eurasian poplar trees by defoliation classes
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Canka 21.1. HoBu 3acan eypamepudke Torole Ha napuenu opoj 102.

N N 5

Picture 21.1. A new Eurasian poplar plantation on sample plot 102.

Ha mapuemn 104 nuje Owio mrera on
a0MOTHYKHUX M OMOTHYKHUX (haKTopa.

Kox onemnBanux crabajia Xxpacra KHTHAKa
Ha MapienaMa HpPBOT HMBOA KOHCTaTOBaH je y
OJTHOCY Ha MpOILTYy ToJuHe maj ydemha crabana
6e3 nedonujanmje ca 57,1 na 16,7%. Kao pesynrar
TOora je 3HauajHo mopehaHo MpoleHTyalHo yuenthe

crabana ca ciaboM M ymepeHoM jedolujarujoM
(Cpadukon 21.2).
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There was no damage caused by abiotic and
biotic factors on plot 104.

The assessment of sessile oak trees on the
Level | sample plots revealed a decrease in the
share of defoliation-free trees from 57.1% in the
previous year to 16.7%. As a result, the percentage
of trees with slight and moderate defoliation
increased significantly. (Graph 21.2).
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I'paduxon 21.2. [Ipouenar crabana Xxpacra KHTHaKa 0 Kiacama aedonujarmje
Graph 2. Percentage of sessile oak trees by defoliation classes
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Hemro u3paxkenuja aedonujanuja cradbana Slightly stronger defoliation of sessile oak
kuTaka y 2019. rogunu Hactana je kao pesynratr  trees in 2019 was the result of early defoliating
Haraja WHCekata paHux aedosujaTopa Ha cradia insect attacks on sessile trees on sample plot 106 on
oBe Bpcte Ha mapuenu 106 Ha @pymikoj opu 1 421 Fruska Gora and 421 in Vrsacki Breg. In 2019,
Ha Bpmaukom Opery. ¥V 2019. nuje 6uno noBux  there were no new die-backed sessile oak trees.
CyIlIeHha CTadJIa KUTHhaKa.

Cuanka 21.2. Xpacrt kuTwak Ha napuenu 424
Picture 21.2. Sessile oak trees on sample plot 424

Crame OlCHUBaHMX crabanma  xpacra The condition of the assessed pedunculate
ayxmaka y 2019. rommam je Owio roroBo  oak trees in 2019 was almost identical to that of the
WICHTUYHO CTalby y TPETXOMHOj TOIUHU previous year (Graph 21.3).

(T'padukon 21.3).
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I'paduxon 21.3. [Ipouenar crabana xpacTa JyKbaka 1o Kiacama aedonujanuje
Graph 21.3. Percentage of pedunculate oak trees by defoliation classes
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Kapaxkrepucano ra je foMHHAHTHO ydemihe
crabama ca yMmepeHoMm jaedonujanujoM ca
3actymbenomhy ox 47,6%, ok cy 3HayajHO Ouiia
3acTymubeHa ctadia 0e3 nedonujanuje u ca ciabom
nedonujannjom. Kao m mperxogHux roawHa Ha
TyXBaKOBHUM cTabajinMa je 3aleiexeH Hamal
XpacToBe Mpexacte creHuie. Ha maprenu Opoj
425 Ha cBUM cTabiaMMa Cy KOHCTaTOBaHE 3HAYajHE
HITeTe O] MHCeKarta Aedonujaropa.

Ha crabamuma Oarpema y 2019. rogmnu

yTBpheHe Ccy Mame M[pOMEHEe HHTCH3MTEeTa
nedonujanmje y OHOCY Ha TPETXOJHY TOAMHY.
CmameHna je  3acTylubeHOCT  cTabma  0Oe3

nedonujanuje 3a 12,6%, a 3a oko 6% je noBehano
yuemifie crabama ca yMEPEHOM W jaKOM
nedonujanujom, 10K je yuerrhe cradana ca cimabom
nedonujanjoM octano HenpomeweHo (I'paduxon
21.4). Kox crabana 6arpema y 2019. rogunu Huce
KOHCTATOBAHO JICJIOBaE ITETHUX (haKTopa.
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It was characterized by a dominant share of
trees with moderate defoliation (47.6%) and a
significant share of trees with slight or no
defoliation. As in previous years, an attack of oak
lace bug was recorded in pedunculate oak trees. All
trees on sample plot 425 suffered significant
damage caused by defoliating insects.

Black locust trees showed minor changes in
the intensity of defoliation compared to the
previous year. The share of trees without
defoliation decreased by 12.6%, while the share of
trees with moderate and severe defoliation
increased by about 6%. The share of trees with
slight defoliation was the same (Graph 21.4). There
were no harmful agents causing damage to black
locust trees in 2019.
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I'padpuxon 21.4. [Tpouenar crabana Garpema no kiacama Jedosujarmje
Graph 21.4. Percentage of black locust trees by defoliation classes

Kog mnpuor ©6Gopa y 2019. romunun
JOMUHAHTHO M PaBHOMEPHO Cy OmIa 3acTyIJbeHa
crabnma ca cmabuM W yMEpEHUM HHTEH3UTETOM
nedonmjanuje ca yuemrthem o 35,6% onm ykymHO
ornemuBannx crabama (rpaduxon 21.5). Hucy
3a0enexeHa cymema cTabama ©W 3APaBCTBEHO
CTame OBE BPCTE CE MOXE OKapaKTepucaTtdu Kao
OCpeNibe, anu CTaOWIIHO y Iy)KeM BPEMEHCKOM
MEepPHOJly a TO je pe3yiTaT CTAaHUIIHUX yCJIOBa Ha
Cy6ornuko-Xoproukoj u Jennbnarckoj nemgapu
TJIe Cy JIOIMpaHe Mapierne ca 0BOM BPCTOM.
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Austrian pine trees with slight and moderate
defoliation were dominantly and evenly
represented in 2019. Their share amounted to
35.6% of the total number of assessed trees (Graph
21.5). There was no dieback reported and the
general health status of this species can be
characterized as mediocre but stable in a long run,
which is the result of site conditions in Subotica-
Horgos§ Sands and Deliblato Sands where plots of
this species are located.
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I'padpuxon 21.5. IIpouenHar crabana mpHoOr Oopa 1o kiacama aedoujarmje
Graph 21.5. Percentage of Austrian pine trees by defoliation classes

2 : SRR 2 CZofe i ;
Cuanka 21.3. Lipuu 6op Ha napuenu 422
Picture 21.3. Austrian pine trees on sample plot 422

Ha upHom 60py Cy eBUAECHTHpPAHE IITETE OJT Austrian pine trees recorded damage caused
rsbuBe Shaeropsis sapinea, a koja je 3abenexxena na by Shaeropsis sapinea. It occurred on some trees
nermy crabna Ha napieiaama opoj 101 u 422, on sample plots 101 and 422.
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22. IPAREILE CTAIbA IIYMA HA
MAPLEJIAMA HUBOA 11V 2019.
rOJVHA

22. FOREST CONDITION
MONITORING ON THE LEVEL Il
SAMPLE PLOTS IN 2019

Jpyru  HUBO  MOHHWTOpPHMHIA  YTHIaja
MpeKorpaHnyHor 3araljema Ba3lyxa Ha IIyMe ce
CacToju  OJf MpEKE CTAJIHUX U aJCKBaTHO
ONEMJbEHUX  Tapuena 32  KOHTUHYHpPaHH
MOHHMTOPHUHT CTama Iiryma. Y EBpomnu je oBaj HUBO
npahema crama nryma ycraHoBibeH 1994. roaune,
a'y Cpouju je mokpenyt y 2009. rogunu, naHac ce
cacroju y PenyOomuum CpOuju om ykymHO 5
napuena. Ha mapnenama gpyror HUBoa ce mpartu
oko 250 mapamerapa Koju Cy O] BEJIIMKOI 3Hauaja
3a  TyMmMaueme y3poka omnrehema IIYMCKUX
EKOCUCTEMAa W TyMaudemhe Y3pOYHO-TIOCIEINIHUX
OJIHOCA BE3aHMX 3a MPOMEHE KOje TOKOM BpeMeHa
HAaCTajy y IIYMCKMM eKocucTeMuma. JIpyrd HUBO
MOHUTOPUHTA j& HAjUHTEH3UBHHJU MpOrpam
mpahema crama IIyMa KOjU C€ CIOPOBOIOH Y
Penyonmuum  CpOuju. Pasnor 3a crposolheme
OBaKBOT' MOHUTOPWHTA HA PEIATUBHO MajioM Opojy
Tayaka je HEroBa IIeHa M TO IITO j€ 3a HEroBY
peanuzanujy TMOTPEOHO AHTAKOBAaHkE BEITUKOT
Opoja crpyumaka. Pesyiaratu oBor cucrema
npahema crama mymMa cy Topen 3Hadaja 3a
npahema yTHIlaja MpEeKOrpaHWYHOr 3arahema
Ba3llyxa Ha IIIyMe 3HAYajHM W 3a TIa3/I0Bame
nIymMamMa, 3alliTUTy OHOIUBEP3UTETa, MPOYIaBaAHE
CKJIaJIMINTEHha YribeHUKa, npaheme KIMMaTCKUX
MpPOMEHa, 3allTUTy IIymMa oOJ OHOTHYKHX WU
abmoTHuIKuX (hakTopa.

[Iporpamom mpahema yruiaja 3arahema
Ba3lyxa Ha CTame IMIYMCKHX ekocucrema y 2019.
TOAWHH KOJU je caunHno MHCTHUTYT 3a HH3HjCKO
IIyMapcTBO U KHUBOTHY CPEAWHY M MPHXBATHIO
MuHHCTapCTBa TOJBONPUBpPEAE, IIyMapcTBa U
BOJIONPUBpENE je OWio IUIaHUpaHO Ja Ce Ha
mapienama gyror HuBoa y Onannma u Ha Opytoj
I'opu u3BpiH npaheme HApeIHUX MapaMerapa:

e OIIEHA CTara KPOIIHH cTabarna

® Y30pKOBamke M aHAJIM3€ JIuIha ca cradana

e mpaheme dheHonormje crabana

e mpaheme Mpu3eMHE Bereramnmje

e oreHa omrehema numha o 030Ha

e mpaheme npupacTa crabama

e  aHanM3e cacTaBa aTMOC(HPECKUX
najlaBuHa

e  aHaJHM3€ XEMHUjCKOI cacTaBa OIayior
numrha, TpaHYMIA ¥ TUIO0BA

e mpaheme METEOpPOIOIKIX TapaMerapa

The second level of monitoring the
impact of transboundary air pollution on forests is
implemented through a network of permanent
plots adequately equipped for continuous forest
condition monitoring. In Europe, this level of
forest monitoring was established in 1994. In
Serbia, it was launched in 2009. Today, there are
5 sample plots in the Republic of Serbia. The
second-level plots monitor approximately 250
parameters that are of great importance for the
interpretation of the causes of damage to forest
ecosystems and cause-effect relationships related
to changes that occur over time in forest
ecosystems. The second level of monitoring is the
most intensive forest monitoring program
implemented in the Republic of Serbia. This type
of monitoring is conducted on a relatively small
number of sample plots because it is costly and
requires the engagement of a large number of
experts. Not only are the results of this forest
monitoring system important in monitoring the
effects of transboundary air pollution on forests,
but also in forest management, biodiversity
conversion, carbon storage studies, climate
change monitoring, forest protection against biotic
and abiotic factors.

The program of monitoring the impact of
air pollution on the state of forest ecosystems in
2019, designed by the Institute of Lowland
Forestry and Environment and approved by the
Ministry of Agriculture, Forestry, and Water
Management, included the monitoring of the
following parameters on two Level Il sample plots
— in Odzaci and on Fruska Gora:

crown condition assessment

foliar analyses

phenological observations

ground vegetation monitoring

assessment of ozone injury

tree increment monitoring

sampling and analysis of atmospheric

precipitation (atmospheric deposition)

e chemical composition of the fallen leaves,
twigs and fruit (litterfall)

e meteorological measurement
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[TnaHupaHy MOHUTOPHHT je CHPOBEACH Y
CKIIaJly ca TMpHPYYHUIIMMA O MeTojama H
KPUTEPHjyMUMa 3a YycarjamieHO Y30pKOBame,
OLICHY, MOHUTOPHHT M aHAJIM3y yTHIlaja 3araljema
Ba3lyxa Ha IyMe KOjU TpeACTaBibajy MehyHa-
POAHO YCBOjeHY METONOJIOTH]y 3a CIpOBOheHme
MOHUTOpHMHIa Ha HapueiaMa Apyror HHBOA.
W3Bemraj caapu IO TOMNIaB/bHMa IPUKA3aHE
NPUKYIJbEHE TOAaTKe Ha o0e Tmapiene Jpyror
HuBoa y All Bojsomunu Tokom 2019. ronuHe koju
Cy yHeTH y onrosapajyhe obpaciie.
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Level 1l monitoring was conducted
following the manuals on methods and criteria for
harmonized sampling, assessment, monitoring, and
analysis of the impact of air pollution on forests,
which  make an internationally accepted
methodology for conducting monitoring on Level
Il sample plots. The following chapters report on
data collected on both Level 1l sample plots in AP
Vojvodina in 2019. The data have been entered into
appropriate forms.



23. TIPOLHEHA CTABA KPOIIIIBU
CTABAJIA HA TAPIHEJTAMA
HUBOA I

Kao 1 Ha napiienam npBor HUBOA Ha APYroM
HUBOY C€ TI0 CIWYHO], aji HEITO OOHMH]O]
METOJIONIOTHjU CBAaKe TOJMHE CIIPOBOJIM IMPOIICHA
CTama KpollmH crabana. [IporeHa je Ha mapienu
O0poj 3. xon Omnaka wusBprieHa 25. jyma 20109.
roavHe, a Ha mapuenu Ha Opymkoj [opu 23. jyna
2019. romuue. IlporeHa crama crabana Ha
MapIeiIu 3a cpoBoheme WHTCH3UBHOT
MoHuTOpuHTa Ha @®pymkoj [opu oOyxBaruma je
ykynHO 46 crabana (41 crabno KuTHaka, TpU
crabna ymne u 2 crabna OykBe), JIOK je OlleHa Ha
Tayku y mrymu bpameBnna ko Onaka oOyxBaTuia
48 crabama xpacTa nmyxmaka. [IporeHa je mpema
METOJIONIOTHjH TponKcanoj oj MehyHapogHor

KOOTIEPaTHBHOT nporpama o0yxBaTHIIa
WHTEH3UTET JAedonujanmje, BUTATHOCT crabana,
craryc crabama, OOYHY 3aceHy KpOIIbH,

BUJbUBOCT KpOIIKHH, IIJIOAOHOMICHE BUIAJBHUBOI
Jlefa KpOLIKkK, T'yCTHHY KPOLIEBH U IPUCYCTBO
CeKyHIapHHMX u300jaka Ha jgebmuma. Ocum
HABEJICHOT Ha CTa0JIMMa je TPOICHEHO MPUCYCTBO
cuMnTomMa  omrehema o ~ OMOTHUKAX U
aOMOTHYKHUX TITETHUX (aKTopa, NETepMUHHCAHU
y3ponu Hacramux omrehema, omrehenn meo
KpOLIkY, BpeMe HacTaHka omrehema U
WHTEH3UTET omTehema.

[IporieHoM je 3a XpacT KHTHaK Ha OPyIIKoj
Topu je y 2019. romMHH KOHCTATOBAaHO CIIMYHO
CTalke Kao MPETXOIHE TOJWHE Y3 JIOMHHAHTHO
yaemthe crabama ca crmabuM —HHTEH3UTETOM
nedonujanmje (58,5%). V omHocy Ha mpeTxomHy
roauHy ce 3a oko 10% cMamuio ydemhe crabana
6e3 nedonmjamnuje, a moBehano ydemrhe crabana ca
ymepeHoM Jnedonujanujom ca 4,9 Ha 9,8%
(T'padukon 23.1). Y omHOCY Ha MIPETXOAHY TOAUHY
KOHCTaTOBAHO je BETPOM3BaJbHUBAE jeJHOT cTaba
XpacTta KuTmhaka. Ha Hajpehem memy oremuBaHUX
cTabna KUTHaKa KOHCTaTOBaHa Cy omTehema of
XPacTOBE MPEKACTE CTCHHUIIE.

23. TREE CROWN CONDITION
ON THE LEVEL 11
SAMPLE PLOTS

The  second-level  crown  condition
assessment is carried out, like the first-level one,
every year using a similar but somewhat more
extensive methodology. The regular annual crown
condition assessment of Level 1l sample plots was
carried out on sample plot 3 in Odzaci on July 25",
2019 and on Fruska Gora plot on July 23", 2019.
The assessment on the Level Il intensive
monitoring sample plot on Fruska Gora included 46
trees (41 sessile oak trees, 3 lime trees, and 2 beech
trees), while the assessment on the sample plot
Odzaci in Branjevina Forest included 48
pedunculate oak trees. The assessment of tree
crown condition on both sample plots included
determination of defoliation intensity, tree vitality,
tree social class, lateral crown shading, crown
visibility, fruiting of the visible crown, and the
presence of secondary shoots on the stems.
Besides, the trees had the symptoms of damage
caused by biotic and abiotic factors determined, as
well as the agents of damage, the damaged crown
part, the age and the intensity of damage.

Regarding the sessile oak on Fruska Gora in
2019, the situation was very similar to that of the
previous year, with the dominant share of trees with
slight defoliation (58.5%). Compared to the
previous year, the share of trees with no defoliation
decreased by 10%, while the share of trees with
moderate defoliation increased from 4.9% to 9.8%
(Graph 23.1). There was one windfallen sessile oak
tree. Most of the assessed sessile oak trees had the
damage caused by the oak lace bug.
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I'paduxon 23.1. IIpouenar crabana Quercus petrea mo kinacama aedonujanuje y nepuoay 2009-2019. roguna
Graph 23.1. Percentage of Quercus petrea trees by defoliation classes over 2011-2019

Ha napuenu apyror Husoa y Opnaruma cy
JNOMHWHHMpalia crabia ca cinaduM W yMepeHHM
MHTEH3UTETOM Jedonujanuje ca ydemheM of
41,7%, a crabina Oe3 aedosvjaidje U ca jakoM
nedonujannjom cy Ousia 1mojeJMHavYHO 3aCTyI/beHa
(Tpadukon 23.2). Vuemhe crojehux cyBux
crabalia je OCTaJio UCTO Kao U MPETXOJIHE TOIUHE.
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The second-level sample plot in OdZzaci was
dominated by trees with slight and moderate
defoliation, whose share amounted to 41.7%. There
were only individual occurrences of trees with no
defoliation and severe defoliation (Graph 23.2.).
The share of standing dead trees remained the same
as in the previous year.
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I'paduxon 23.2. IIporenar crabama Quercus robur mo knacama gedomnujamnuje y mepuoay 2011-2019. roguna
Graph 23.2. Percentage of Quercus robur trees by defoliation classes over 2011-2019

Kao u nperxomue roquae y 2019. je Ha cBUM
BHTAIHUM CTa0NMMa JTyXhaka Ha mapuenna 0poj 3
y Opammma 3abenesxeH OpCT o MHCEKaTa PaHHX
nedonmjatopa u TmpoMmMeHa Ooje mummrha ycien
UCXpaHe HMara W JIapBH XpacTOBE MpEXacTe
CTEHHULIE Corythucha arcuata. Tlonanu
NPUKYIJbEHH OlleHaMa CTama KPOIIbH cTabara 3a
o0e mapierne apyror HHBOA MOHHMTOpWHTra Cy
npukasanu y HapeguuM Tabenama 672018.TRC u
672016.TRD.
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As in the previous year, 2019 recorded
defoliation caused by early defoliators as well as
leaf colour change due to the feeding of the
imagoes and larvae of the lace bug Corythucha
arcuata in all healthy pedunculate trees on sample
plot 3 in Odzaci. Data collected from tree crown
condition assessments on the two plots of the
second level of monitoring are presented in the
following tables 672018.TRC and 672016.TRD.
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672016.TRD

Pezm'n Bpoj . Bpeme
ﬁpoj nmapueJje )laTyM Bpoj Ourrehenn aeo OsHaka I[EO y HaCTaHKa Haszus Y3poka HnTen3urer
cradaa Observation npouene Date cradaa c_T_a(in_a Cumnrom CHMNTOMa Kpoumsn omrehema V3pok Scientific name of omrehema Ocrana 3anaxarma
Sequence lot of survey Tree Specification of Symptom Specification of Location in Ade of Cause cause Extent Other observations

number p DDMMYY number affected part symptom crown g

of trees number damage
1 1 230719 1 14 2 38 4 1 250 CORYARC 2
2 1 230719 2 0
3 1 230719 3 14 2 38 4 1 250 CORYARC 1
4 1 230719 4 14 2 38 4 1 250 CORYARC 1
5 1 230719 5 0
6 1 230719 6 0
7 1 230719 7 0
8 1 230719 8 0
9 1 230719 9 14 2 38 4 1 250 CORYARC 1
10 1 230719 10 14 1 34 4 1 210 -9 1
11 1 230719 11 14 2 38 4 1 250 CORYARC 2
12 1 230719 12 4
13 1 230719 13 14 2 38 4 1 250 CORYARC 1
14 1 230719 14 14 1 34 4 1 210 -9 1
15 1 230719 15 14 2 38 4 1 250 CORYARC 1
16 1 230719 16 14 2 38 4 1 250 CORYARC 1
17 1 230719 17 4
18 1 230719 18 14 2 38 4 1 250 CORYARC 1
19 1 230719 19 14 2 38 4 1 250 CORYARC 2
20 1 230719 20 14 2 38 4 1 250 CORYARC 2
21 1 230719 20 14 1 34 4 1 210 -9 1
22 1 230719 21 14 2 38 4 1 250 CORYARC 2
23 1 230719 21 14 1 34 4 1 210 -9 1
24 1 230719 22 32 11 57 3 304 TRAMUNI 5 Trametes unicolor
24 1 230719 23 0
25 1 230719 24 14 2 38 4 1 250 CORYARC 1
26 1 230719 24 14 1 34 4 1 210 -9 1
27 1 230719 25 33 22 431 7
28 1 230719 26 0
29 1 230719 27 14 2 38 4 1 250 CORYARC 1
30 1 230719 28 14 2 38 4 1 250 CORYARC 1
31 1 230719 29 4
32 1 230719 30 0
33 1 230719 31 14 2 38 4 1 250 CORYARC 2
34 1 230719 32 14 2 38 4 1 250 CORYARC 1
35 1 230719 33 14 2 38 4 1 250 CORYARC 1
36 1 230719 34 14 2 38 4 1 250 CORYARC 1
37 1 230719 34 14 1 34 4 1 210 -9 1
38 1 230719 35 14 2 38 4 1 250 CORYARC 1
39 1 230719 36 14 2 38 4 1 250 CORYARC 1
40 1 230719 37 0
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Pennun

Bpoj n:; poejne Aatym bpoj Ourrehenn neo Osnaxa Heoy Hil:;zia Hasus y3poka Hnurtensurer
cradaa Ob pIt ti npouene Date cradaa cradaa Cumnrom CHMITOMA KPOIILH h V3pok Scientificyname of rehema Ocrana 3anaxkama
Sequence serlv::\ fon of survey Tree Specification of Symptom Specification of Location in ouzee ;?,a Cause cause 0 Exetez t Other observations
number plo DDMMYY number affected part symptom crown g
of trees number damage
41 1 230719 38 0
42 1 230719 39 0
43 1 230719 40 0
44 1 230719 41 0
45 1 230719 42 0
46 1 230719 43 14 2 38 4 1 250 CORYARC 1
47 1 230719 44 14 2 38 4 1 250 CORYARC 1
48 1 230719 44 14 1 34 4 1 210 -9 1
49 1 230719 45 14 2 38 4 1 250 CORYARC 1
50 1 230719 46 14 2 38 4 1 250 CORYARC 1




672018.TRC

sydewsl Jay1o
JeHBXeRIRE BIreLd()

99.J] 8dUa.43)9Y
orroerd oHLHIdI(Ag

Juawssasse abe
9931} JO POYIIJA[/eIrge.Ld
nrd0deLrd 9HINO YOLd

abe sau
Jerrgerd Lyoder)

100ys |edidy
yefogen unmdg

Buranoqybiau ayy wouy
ue)siqRHmody
HIIIAD 1o dHelordrQ

s100Us
Arepuoddg/mnlogen
uHderniMe)

adeys umoa)pHmodx
AUIrQ0

Aouaaedsuely abeljo4
BYmIuIr
1d0oHLHIdeOHed ],

30
20
30
45

35

55
30

25
25
25
35

35

30
35

35
45

45

30
30

55
35

35

35
35
40

55
35
30
30
35
40

30
35
35

UMOUD 8]OYM 3y}
J0 SurramopypHmodx
AN IHEBLIA]]

UMOU9 8]OYM 3y}
J0 SurramopypHmodx
AN IHEBLIA]]

UMO1D 3]OYM ay3}
3o SupmuaypHmodx
AIrAN IHIMOHOYOL |

14ed UMOJD passasse
ay1 Jo Bunini4
Jumody
BIAY JOHRAHHINO
QHIMOHOXOI[|

2.0
2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
1.2
2.0
2.0
2.0
1.2
1.2
2.0

11
1.2
1.2
1.2
2.0
1.2
1.2
2.0
1.2
2.0
2.0
1.2
2.0
2.0
1.2

1ed UMOUD Passassy
dxmod
091 HHEAHHIN()

Anaisin
dumody Lyogudrrug

Buipeys umoid
dHmody e3XHI)

sse|[o [e100S
BIFQRL) JALRL)

uoneljojoq
elune(uroday’

100
15
15
15
30
30
20
30

100
40
40
30
20
30
20
20
20
20
35

40
20
100
70
40
30
35

20
15
30
20
40
15
15
50
30
25
15

100

Aujenow 7p sjerowsy
AHBHEINA — IHIMA)

31

38

38

31

9p09 sa19ads 984 |
erodg

051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051
051

Jaquinu 8aJ ]
eroerd fodq

10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32

33
34
35
36

37

38

alwesap
BWHL 'Y

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

AANINGA
Aanans jo areq
ananodu wAreyy

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719
250719
250719
250719
250719
250719
250719
250719
250719
250719
250719
250719
250719

Jsquinu
10[d UonEAIBSqO
sranden [odg

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

S994}
10 Jaquinu aousnbag
fodg unrag

10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25

26
27
28
29
30
31

32
33
34
35
36
37
38

337



sydewsal Jay1o
JeHBXeRIRE BIreLd()

99.J] 8dUa.43)9yY
orroerd oHLHIdI(ag

2

Juawssasse abe
99.1) JO POYIIJA/BIrgBLd
nrd0deLrd 9HINO YOLd

abe sa4
Jerrgerd Ldoder)

100ys |edidy
yefogen unmdg

Buranoqybiau syl wouy
due)siqRHmody
HIIIAD 1o dHelordrQ

s100ys
Arepuoddg/mnlogen
uHderniMe)

adeys umoa)pHmody
AUIrQ0

Aouaaedsueay sberjo4
BYmIuIr
1d0oHLHIdeOHed ],

35

20

30
30
30
45

30

20

UMOI9 3]OYyMm ayl
J0 SurramopypHmodM
AN IHEBLIA]]

UMOI9 3]OYyMm ayl
J0 SurramopypHmodx
AN IHEBLIA]]

UMO1D 3]OYM ay3}
3o SupmaypHmodx
AIrAN IHIMOHOYOL ||

14ed UMOJD passasse
ay1 jo Bunini4
Jumody
BIAY JOHRAHHINO
QHIMOHOXOI[ |

1.1
2.0

2.0
2.0
2.0
2.0
2.0

2.0

1ed UMOUD Passassy
Jumody
091 HHEAHHIN()

Anaisin
dumody Lyogudrrug

Buipeys umoid
dHmody e3XHI)

sse|[o [e100S
BIFQRL) JALRL)

uoneljojoq
elune(uroday’

60
10
100
15
15
40
30
30
100
15

Aujeniow 72 sjeroway
AHBHEINA — IHIMA)

38

31

9p09 sa19ads 984 |
erodg

051
051
051
051
051
051
051
051
051
051

Jaquinu 8aJ ]
eroerd fodq

39

40
41

42

43
44
45

46

47

48

al wesap
BWHL 'Y

7
7
7
7
7
7
7
7
7
7

AANINGA
Aanans jo areq
ananodu wAreyy

250719

250719

250719

250719

250719

250719

250719

250719

250719

250719

Jsquinu
10[d UonBAIBSqO
sranden [odg

3
3
3
3
3
3
3
3
3
3

S994}
10 Jaquinu sousnbag
fodg unrag

39
40

41

42

43
44
45

46
47

48

338



672016.TRD

Pennn Epoi Bpeme
opoj Poj Jatym Bpoj Omrehenn neo O3Haka Jeoy P H "
crabaa ogapuen'e npoLeHe cradaa cradaa Cumnrom CHMINITOMa KPOLIKH Hacrata ¥Y3pok D A3UB y3poKa HTeHsHTeT Ocrana 3anakama
servation P e . omrehema Scientific name of omrehema X
Sequence lot Date of survey Tree Specification of Symptom Specification of Location Age of Cause cause Extent Other observations
number p DDMMYY number affected part symptom in crown
number damage

of trees
1 3 250719 1 4
2 3 250719 2 14 1 34 4 1 210 1
3 3 250719 2 14 2 38 4 1 250 CORYARC 1
4 3 250719 3 14 1 34 4 1 210 1
5 3 250719 3 14 2 38 4 1 250 CORYARC 1
6 3 250719 4 14 1 34 4 1 210 1
7 3 250719 4 14 2 38 4 1 250 CORYARC 2
8 3 250719 5 14 1 34 4 1 210 1
9 3 250719 5 14 2 38 4 1 250 CORYARC 2
10 3 250719 6 14 1 34 4 1 210 1
11 3 250719 6 14 2 38 4 1 250 CORYARC 1
12 3 250719 7 14 1 34 4 1 210 1
13 3 250719 7 14 2 38 4 1 250 CORYARC 1
14 3 250719 8 14 1 34 4 1 210 1
15 3 250719 8 14 2 38 4 1 250 CORYARC 1
16 3 250719 9 4
17 3 250719 10 14 1 34 4 1 210 1
18 3 250719 10 14 2 38 4 1 250 CORYARC 1
19 3 250719 11 14 1 34 4 1 210 1
20 3 250719 11 14 2 38 4 1 250 CORYARC 1
21 3 250719 12 14 2 38 4 1 250 CORYARC 2
22 3 250719 13 14 2 38 4 1 250 CORYARC 1
23 3 250719 14 14 2 38 4 1 250 CORYARC 2
24 3 250719 15 14 2 38 4 1 250 CORYARC 2
25 3 250719 15 14 1 34 4 1 210 1
26 3 250719 16 14 1 34 4 1 210 1
27 3 250719 16 14 2 38 4 1 250 CORYARC 1
28 3 250719 17 14 1 34 4 1 210 1
29 3 250719 17 14 2 38 4 1 250 CORYARC 2
30 3 250719 18 14 1 34 4 1 210 1
31 3 250719 18 14 2 38 4 1 250 CORYARC 1
32 3 250719 19 14 1 34 4 1 210 1
33 3 250719 19 14 2 38 4 1 250 CORYARC 2
34 3 250719 20 14 1 34 4 1 210 1
35 3 250719 20 14 2 38 4 1 250 CORYARC 1
36 3 250719 21 14 1 34 4 1 210 1
37 3 250719 21 14 2 38 4 1 250 CORYARC 1
38 3 250719 22 4
39 3 250719 23 14 1 34 4 1 210 1
40 3 250719 23 14 2 38 4 1 250 CORYARC 1
41 3 250719 24 14 1 34 4 1 210 1
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Peanu

opoj Bpoj Jatym Bpoj Ouwrehenn neo O3Haka Jeoy Bpene
apueiie HACTAHKAa Hasus y3poka Hnurtensurter
crabaa Olr)[ ti npoLeHe cradaa cradaa Cumnrom CHMINITOMa KPOLIKH h ¥Y3pok Scientifi £ h OcTrana 3anakama
Sequence serlv? fon Date of survey Tree Specification of Symptom Specification of Location 0"":9 e?’a Cause CIENtITIC name 0 OHIJETXet z:”a Other observations
number plo DDMMYY number affected part symptom in crown ge o cause €
of trees number damage
42 3 250719 24 14 2 38 4 1 250 CORYARC 1
43 3 250719 25 14 1 34 4 1 210 1
44 3 250719 25 14 2 38 4 1 250 CORYARC 1
45 3 250719 26 14 1 34 4 1 210 1
46 3 250719 26 14 2 38 4 1 250 CORYARC 1
47 3 250719 27 14 1 34 4 1 210 1
48 3 250719 27 14 2 38 4 1 250 CORYARC 1
49 3 250719 28 14 1 34 4 1 210 1
50 3 250719 28 14 2 38 4 1 250 CORYARC 1
51 3 250719 29 14 1 34 4 1 210 1
52 3 250719 29 14 2 38 4 1 250 CORYARC 1
53 3 250719 30 14 1 34 4 1 210 1
54 3 250719 30 14 2 38 4 1 250 CORYARC 1
55 3 250719 31 14 1 34 4 1 210 1
56 3 250719 31 14 2 38 4 1 250 CORYARC 1
57 3 250719 32 14 1 34 4 1 210 1
58 3 250719 32 14 2 38 4 1 250 CORYARC 1
59 3 250719 33 14 1 34 4 1 210 1
60 3 250719 33 14 2 38 4 1 250 CORYARC 1
61 3 250719 34 14 1 34 4 1 210 1
62 3 250719 34 14 2 38 4 1 250 CORYARC 1
63 3 250719 35 14 1 34 4 1 210 1
64 3 250719 35 14 2 38 4 1 250 CORYARC 1
65 3 250719 36 14 1 34 4 1 210 1
66 3 250719 36 14 2 38 4 1 250 CORYARC 1
67 3 250719 37 14 1 34 4 1 210 1
68 3 250719 37 14 2 38 4 1 250 CORYARC 1
69 3 250719 38 4
70 3 250719 39 14 1 34 4 1 210 1
71 3 250719 39 14 2 38 4 1 250 CORYARC 2
72 3 250719 40 14 1 34 4 1 210 2
73 3 250719 40 14 2 38 4 1 250 CORYARC 1
74 3 250719 41 4
75 3 250719 42 14 1 34 4 1 210 1
76 3 250719 42 14 2 38 4 1 250 CORYARC 1
77 3 250719 43 14 1 34 4 1 210 1
78 3 250719 43 14 2 38 4 1 250 CORYARC 2
79 3 250719 44 14 1 34 4 1 210 1
80 3 250719 44 14 2 38 4 1 250 CORYARC 3
81 3 250719 45 14 1 34 4 1 210 1
82 3 250719 45 14 2 38 4 1 250 CORYARC 3
83 3 250719 46 14 1 34 4 1 210 1
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Pennun

; Bpoj : Bpewme
Bpoj napueJe Hatym bpoj Ourrehenn neo O3naxa Heoy HACTAHKAa Hasus y3poka Hnurtensurter
crabaa Observation npoueHe cradaa cradaa Cumnrom CHMINITOMa KPOLIKH omrehema ¥Y3pok Scientific name of omrehema Ocrana 3anakama
Sequence Date of survey Tree Specification of Symptom Specification of Location Cause Other observations
plot . Age of cause Extent
number DDMMYY number affected part symptom in crown
number damage
of trees
84 3 250719 46 14 2 38 4 1 250 CORYARC 1
85 3 250719 47 4
3 250719 48 14 1 34 4 1 210 1
87 3 250719 48 14 2 38 4 1 250 CORYARC 1
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24. Y30PKOBAILE U AHAJIN3E
JIMII'RA CA CTABAJIA

24. SAMPLING AND ANALYSIS OF
LITTERFALL

VY3opkoBame nuitha U YeTHHA W3 KPOLIHU
crabara Ha mapueramMa ca JAPYTHM HHBOM
MOHUTOPUHTA BpIIM CE€ CBaKe JBE TOJAWHE.
OCHOBHH IIWJb aHAJIN3E aCUMIJIAIIMOHUX OpTaHa je
yTBphHBame MojaTaka BE3aHHX 332 MHUHEPAJIHY
ucxpany crabama. HeanekBarHa MwuHepanHa
HCXpaHa MOXKE OWTH JWMPEKTaH Y3POK Malie
BUTAJIHOCTH cTabajia W Takohe MOKe H3a3BaTH
Behu yrHiaj 3araljema Ba3gyxa Ha CTame MIyMa.
JHobpa MuHepanHa McxpaHa IIyMcKor apseha nMa
BEJIMKH YTHIA] Ha TpHpacT cradaja ¥ HHXOBY
CIOCOOHOCT Ja JIakile TMOJHECY JIeNOBambe
HEMOBOJBHUX (hakTopa OHMOTHYKE U aOMOTHYKE
npupone.  Bucoke — KOHIEHTpaluje  HEKUX
XEMU]CKHX eJIeMeHaTa MOMyT TeIIKUX MeTalia y
suiihy ¥ 9YeTMHaMa MOT'y OMTH TOCJICAMIIA BUCOKOT
HUBOa 3araljea Ba3jayxa M MOTY HEraTUBHO
YTUIATH Ha mporec GOTOCHHTE3E, BOAHU PEKUM H
Merabomuzam y caMuM JiuctoBuma. OBH
nopemehaju (U3MOIOUIKUX IPOIEeca y JTUCTOBUM
WIH  YeTUHaMa  pe3yNATHPaJy  CMamemheM
AaCUMHJIAIMOHUX TIIpoleca, NPOAYKTUBHOCTH U
mpupacta mrymckor napseha. 306or HaBemeHoOr
XEMHjCKe aHan3e auiha 1 YeTHHA CY 011 BETUKOT
3HaYaja 3a TPABWIHO TyMaueme pe3yiraTa
npahema yTuriaja mpeKorpaHuIHOr aepo3arahema
Ha CTalme NIyMa ¢ YOHmre cBeoOyxBaTaH
MOHHTOPHUHT CTamka W TPOMEHAa Yy IITyMCKHM
eKOCHTEMHUMa.

IIperxogne donmjapHe aHamM3e Ha
mapienama apyror HuBoa Ha ®Opymkoj ['opu u y
Opammma cy wusBpmene 2017. romune. Ha
mapienama Jpyror HMBOA je HPHIMKOM HHHXOBE
WHCTAaNAIMje N3BPIICHO o0eexaBame mer cradana
xpacta Jyxmaka (Oyalm) u et crabaia KUTHhaka
(®pymka ['opa) u cBake qBE TOAWHE CY Y30pIH 32
aHaNM3y y3uMajy ca Tux Tabama. Y30pKoBame
numrha 3a gonujapHe aHanmu3e usBpireHo je 23. 07.
2019. Ha W3IBOjeHO] MapIedd OPYror HWBOA Ha
Opymkoj ['opu xao u 25. 07. 2019. roguue Ha
napuenu ko Onaka. CaKkmibeH! y30piu Jumrha cy
yIIaKOBaHM Ha HA4YMH MPEABUNEH YIyTCTBOM W
MpeHeTH y nadopatopujy MHCTHTYTA 32 HU3H]CKO
IIyMapcTBO W JKUBOTHY CpPEAMHY Ha aHaiumzy. Y
mabopaTopuju Cy y30pIH OCyIleHH u oxapehena
maca 100 cyBux mucrtoBa, a 3atuM je Jsmmihe
CaMJIEBEHO W W3BpLICHE Cy IUIAHHpaHE aHAIU3e.
[Momammm o y3opkoBaHOM Jmmhy H pe3yiaTaTH
aHajM3a TPHKa3aHU Cy Yy HapeIHuM Tabenama
672016.PLF, 672011.FOM u 672017.FQOT.

Sampling of leaves and needles from tree
crowns on the sample plots established for the
second-level monitoring is performed every two
years. The main objective of the study of
assimilation parts is to collect data related to the
mineral nutrition of trees. Inadequate mineral
nutrition can decrease tree vitality and
consequently increase the impact of air pollution on
forest conditions. On the other hand, good mineral
nutrition of forest trees enhances the growth of
trees and increases their ability to withstand the
effects of adverse biotic and abiotic factors. High
concentrations of some chemical elements such as
heavy metals in leaves and needles can be caused
by high levels of air pollution and may have
adverse effects on the process of photosynthesis,
water regime and leaf metabolism. These
disturbances of physiological processes in leaves or
needles  decrease  assimilation  processes,
productivity, and growth of forest trees. Therefore,
chemical analyses of leaves and needles are of great
importance for the proper interpretation of the
results of monitoring the effects of transboundary
air pollution on the state of forests and general
monitoring of the state and changes in forest
ecosystems.

Previous foliar analyses on Level Il sample
plots in FruSka Gora and Odzaci were carried out
in 2017. After the two Level 1l sample plots had
been installed, five pedunculate oak trees (OdZaci)
and five sessile oak trees (Fruska Gora) were
marked and samples were taken every two years for
analysis. Sampling of leaves for foliar analysis was
carried out on July 23 2019 on the Level I
sample plot on Fruska Gora and on July 25", 2019
on the sample plot near Odzaci. The collected leaf
samples were packed as instructed and transported
to the laboratory of the Institute of Lowland
Forestry and Environment for analysis. Samples
were dried in the laboratory and a dry mass of 100
leaves was determined. The leaves were then
ground and the intended analyses were performed.
The data on the sampled leaves and the results of
the analyses are shown in the following tables:
672016.PLF, 672011.FOM, and 672017.FOT.
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672016.PLF

Pen. 6poj . Jlatym y3opkoBama Teorpajcka mmpuna I'eorpadcka ny:xnna Ocrana
Seq. Kon np:xase Bpoj napuene sampling DDMMSS DDMMSS Ha}]MOpc_Ka BHCHHA JAMAKAA
number Country code Plot number date Latitude Longitude Altitude Other remarks
DDMMSS DDMMSS
1. 67 1 230719 4509 26 1948 39 10 -
2. 67 3 250719 452717 191028 2 -
672011.FOT
Pen. opoj Epoi . Bpoj kraca
Seq. poj mapiuese W] y3opka Bpoj cradna ch_Ta CTapQCT aumha CTapoCTH Ocrana 3anaxama
number Plot number Sample 1D Tree number Species Foliage age Number of Other remarks
age classes

1. 1 671 D1 48 0 1

2. 1 671 D2 48 0 1

3. 1 671 D3 48 0 1

4. 1 671 D4 48 0 1

5. 1 671 D5 48 0 1

6. 3 673 () 51 0 1

7. 3 673 D2 51 0 1

8. 3 673 D3 51 0 1

9. 3 673 D4 51 0 1

10. 3 673 D5 51 0 1

672017.FOM
M
Pen. Bpoj na Hatym Jatym 18(c)a Ocrana
op./ napuesie/ | ysopka/ | Bpcra/ noquKa/ 3aBplIeTKa | JIHCTOBA N S P Ca Mg K C Zn Mn Fe Cu Pb Cd onaxarma/
Seq. Plot Sample Species aﬂgi]:ria aHanu3a/ Mass of mg/g mg/g mg/g mg/g | mg/g | mg/g g/100 g ng/g ng/g ng/g ng/g ng/g ng/g Other
number number ID date End date 100 remarks
leaves
1. 1 671 48 060819 251119 25,19 16,9 1,680 | 1,370 | 4,74 | 1,00 | 2,60 46,59 2216 | 1107,38 | 117,15 | 27,55 | 53,62 | 4,740
2. 3 673 51 060819 251119 20,55 23,5 1,777 | 1,435 | 560 | 1,43 | 2,86 46,83 195,0 | 275,10 129,25 | 27,33 | 53,60 | 5,600
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25. ®EHOJIOIIIKA OCMATPABA

25. PHENOLOGICAL OBSERVATIONS

deHoNOTMja je AMCHUILIMHA KOja ce OaBH
npahemeM (QEHOJOMKHUX M0jaBa M MPOYyYaBaAHEM
BUXOBE 3aBUCHOCTH Off CIIOJbALIbE CpEInHE.
[IpoyuaBa mojaBe OMONOIIKKX ITUKIYCa U BBUXOBY
MOBE3aHOCT C KIUMOM, a (DEHOJIOIUIKE MO0jaBe Cy
NpoOMEHE y JKHUBOj IPHPOAM  YCIOBJbEHE
OMOKITUMATCKUM TIpOMeHaMa, Kao HITp. POMEHE Y
OUJEHOM CBETY TOKOM ojipeljeHor mepruoa.

[IpBencrBeno ko Oumibaka cy To cienehe
MpoMeHe, OJHOCHO (eHodaze: myname, JUCTAbE,
[[BETame, IPOMEHa 00je TUCTOBA, CYIIEHE JIMCTOBA
uta. [locMaTpameM OBHX I0jaBa MOTY CE€ YOUUTH
KIMMAaTCKe MPOMEHE Y Halloj OKOIMHH Koje
pe3yaTupajy dheHonomkuM npomenama. [lonamu o
BpeMEHY W Tpajamby TMOjeIMHHUX JcllaBama Ha
OwsbkaMa TMpyXajy BpemHe TMOoJaTKe u
nHpopMaIje o cTamy OMIbaka, Kao u 0 Moryhem
JIeTIOBaEbY OKOJIMHE HA OUJBKE.

y OKBHDY MOHHUTOPHUHIa Ha
OMOMHIMKAIM]CKO] Tauku HuBoa Il Ha Dpymikoj
Topu u Oyanmma, rie je nocMaTpana QpeHoIorHja
mymckor japeeha, Tokom 2019. roauHe, OCHOBHU
Wb je CHCTEMAaTCKO IOCMAaTpamke U CHUMAIhE
¢denonmomkux ¢aza paspoja mrymckor npeeha, kao
Y TTOCMaTpame U CHUMambe OMOTCKUX M aOMOTCKUX
YUHWIAINA | T10jaBa.

OcHOBM 3ajaTak Ha OWOWHIUKAIIH]CKO]
Tauku HuBoa II, mTO ce THYe (EHONOMKUX
ocMarpama, je 00e30eIuTH OCHOBHE W JIONATHE
nHpopMaIje o0 cTabiuMa KOju Cce Hajaze Ha
TadKH, Kako OW ce moomiy mojary o (HEeHOIOTH]H,
T€ JIOBEJH y BE3y €a YTHUIAjeM KJIMME Ha IIyMCKe
EKOCUCTEME.

Ha Omomnankanmjckoj Tauku HUBOA II, Ha
Opymkoj I'opy m Opammma je omabpano 15
crabana, koja cy npahena tokom 2019. romuhe.
[Ipahena je rmaBHa Bpcta npBeha Ha TOBPIIMHU —
xpact kuTmak (Quercus petraea Matt/Liebl.) u
xpacrt nyxmak (Quercus robur L.)

Tepmunu npahema cy ommu: 29. 3., 4. 4., 15.
4., 22. 4., 7. 8., 4.10, 1. 11, n 13. 11. 2019.
TOJINHE.

Y  okBupy (hEHONOMKOT
npahenn cy cinenehu mapamerpu:

o [lynmame,

e [Ipomena 6oje numiha,

e Omnaname nmmrha,

e 3HauajHM 3HAIM omTehieHa TUCTa KT
KPOIIIbHe,

e Ocraina omrehema (JloMoBH rpaHa u cradaia,
H3BaJbHBambe cTadaa),

e CeKkyH/apHO IyTIame,

o IlBerame.

ocMmarpama

Phenology can be defined as the study of
cyclic natural phenomena and their interactions
with the environment. It studies the events of the
biological cycle and their interactions with the
climate. Phenological events refer to the changes in
the living nature caused by bioclimatic changes,
such as the changes in the plant world over a certain
time.

Plants undergo the following events or
phenophases: budding, leaf/ needle appearance,
flowering, autumnal colouring, leaf/ needle fall,
etc. By observing these events, we can define
ambient climate fluctuations which result in
phenological changes. The data on the timing and
duration of certain plant events provide valuable
facts and information about the plant condition and
possible environmental impacts on them.

Phenological observations on Level I
sample plots on Fruska Gora and in Odzaci in 2019
were carried out through systematic observation
and recording of phenophases in the development
of forest trees, followed by the observation and
recording of biotic and abiotic factors and
phenomena.

The main task of the phenological
observations on Level Il sample plots was to
provide supplementary and complementary
information on the status and development of forest
trees in order to obtain data on tree phenology
which would further contribute to estimating the
effect of climate change on forest ecosystems

For phenological observations, 15 trees
were selected on Level II sample plots on Fruska
Gora and in Odzaci in 2019. They belong to
dominant tree species — sessile oak (Quercus petrea
L.) and pedunculate oak (Quercus robur L.)

Monitoring was carried out on the
following dates: 29. 3., 4. 4., 15. 4.,22. 4., 7. 8., 4.
10., 1. 11., and 13. 11. 20109.

The following phenological parameters were
monitored:

o flushing,

e autumnal colouring,

e leaf fall,

¢ significant signs of leaf or crown damage ,

o other damage (broken branches or stems and

uprooted trunks),
secondary budding,
o flowering.
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Hagenenun
MOje/IMHAYHO Ha O3HAYCHHWM CTabaMMa, Kao U 3a
HaBeleHa crabna yommreHo. Creneha TtaGena
MpejcTaB/ba MOJAATKE O IMOYETKY ocMmarpama Hu
cTabnumMa koja cy npaheHa.

napaMeTpu  cy

npahenu

These parameters were monitored at
individual tree level and at plot level. The
following table presents information about the plot
installation and monitored trees.

672009.PLP ®opmymnap 3a peructparyjy npeeha uzadpaHor 3a HHTCH3UBHE (DEHOIONIKH MOHUTOPUHT
672009.PLP Registration of trees selected for intensive phenological monitoring

Buabus

Beprukannu

Cekpenma Oru. MIugpa Jdarym Bbp. 160 KpyHe IpaBan cmep Jpyre )
Sequence nmapueJja ch"l-“e l'lOCTaBJ'l):-l]-ba craduaa VISIble ocM‘fxT_paH,a nocMaTpama oncepBanuje
Plot Species Installation Tree Visible - Other
no. number code date number part of direction \_/ertn_:al observations
crown direction
1 1 48 06 04 09 44 3 6 1
2 1 48 06 04 09 39 3 8 1
3 1 48 06 04 09 38 3 7 1
4 1 48 06 04 09 34 3 7 1
5 1 48 06 04 09 25 3 7 1
6 1 48 06 04 09 24 3 7 1
7 1 48 06 04 09 23 2 4 1
8 1 48 06 04 09 22 2 4 1
9 1 48 06 04 09 12 2 1 1
10 1 48 06 04 09 13 2 3 1
11 1 48 06 04 09 1 3 6 1
12 1 48 06 04 09 3 3 7 1
13 1 48 06 04 09 18 3 7 1
14 1 48 06 04 09 14 3 3 1
15 1 48 06 04 09 8 3 8 1

672009.PLP ®opmynap 3a perucrpauujy npseha nzadpaHor 3a HHTEH3UBHH (DEHOJOIIKY MOHUTOPHHT
672009.PLP Registration of trees selected for intensive phenological monitoring

Bumbus Beprukannu
Cexpenma Oru. HIudpa Jarym bp. 1160 KpyHe IpaBan cmep Jpyre .
napuoeaa BpCcTE NnmocTraB/bamkba craduaa . ocMaTpama oncepsaunuje
Sequence . . Visible L nocMarpama
Plot Species Installation Tree Visible - Other
no. part of ) - Vertical -
number code date number direction - - observations
crown direction
1 3 51 010111 1 3 1 1
2 3 51 010111 3 3 1 1
3 3 51 010111 4 3 1 1
4 3 51 010111 7 3 1 1
5 3 51 010111 12 3 1 1
6 3 51 010111 15 3 1 1
7 3 51 010111 22 2 8 1
8 3 51 010111 27 2 1 1
9 3 51 010111 34 2 8 1
10 3 51 010111 35 2 8 1
11 3 51 010111 36 3 1 1
12 3 51 010111 38 3 1 1
13 3 51 010111 40 3 1 1
14 3 51 010111 46 3 1 1
15 3 51 010111 48 3 8 1

Y mnHapemnuMm TaOenama Owmhe mnpukazaHu
oAy OOWjeHn (PEHONIOIKHM OCMaTpPameM, ca
OnomHAVKanyjcke Tauke HuBoa 1.
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The following tables contain data obtained
from the phenological observations on the Level Il
sample plots.




672012.PHE Benexeme penomomkux peHOMeHa OHOTHYKUX 1 abnoTHukux (omrehema) norahaja
(Ha HMBOY OTJI. T10JbA — EKCTEH3MBHO)
672012.PHE Recording of phenological phenomena (plot level — extensive)

CekBeHIa OrJeaHo nosbe Bpcre Jorabhaj Jarym norahaja | Ouena gorahaja onclelpg‘:eu'e
Sequence Sample plot Species Event code Date of event Scoring Other ogserl\l/aljtions

1 1 048 1 290319 0

2 1 048 1 0404 19 1

3 1 048 1 1504 19 3

4 1 048 1 220419 5

5 1 048 1 0708 19 5

6 1 048 2 041019 1

7 1 048 2 011119 3

8 1 048 2 131119 4

9 1 048 2 281119 5

672012.PHE Benexeme denonmomkux heHOMeHa OHOTHYKUX 1 abnoTnukux (omrehema) norahaja
(Ha HMBOY OTJI. T10Jba — EKCTEH3MBHO)
672012.PHE Recording of phenological phenomena (plot level — extensive)

CekBeHIa Orueano noJjbe Bpcre Jlorabhaj Jlarym norahaja | Ouena qorahaja Apyre .
Sequence Sample plot Species Event code Date of event Scoring orcepsamje
Other observations
1 3 051 1 290319 0
2 3 051 1 040419 1
3 3 051 1 150419 3
4 3 051 1 220419 5
5 3 051 1 07 08 19 5
6 3 051 2 041019 1
7 3 051 2 011119 3
8 3 051 2 131119 4
9 3 051 2 261119 5
672012.PHI Benexemwe dhenonomkux GpeHoMeHa OMOTHUKHX U aOMOTHYKKX (oiTeherma)
norahaja (Ha HMBOY cTa0Jia — MHTEH3UBHO)
672012.PHI Recording of phenological phenomena (tree level — intensive)
. Jarym Meroa Jpyre
CexBeHla Bp.oria.nmapuene Bp.#pBeTa ﬂ,é)rab:q norahaja Ol.leﬂi‘l Koju je kopumhen omncepBanmje
Sequence Plot number ree ven Date of noraQaJ a Method used for Other
number code Scoring . -
event observation observations
1 1 44 1 290319 0 1
1 1 39 1 290319 0 1
1 1 38 1 290319 0 1
1 1 34 1 290319 0 1
1 1 25 1 290319 0 1
1 1 24 1 290319 0 1
1 1 23 1 290319 0 1
1 1 22 1 290319 0 1
1 1 12 1 290319 0 1
1 1 13 1 290319 0 1
1 1 1 1 290319 0 1
1 1 3 1 290319 0 1
1 1 18 1 290319 0 1
1 1 14 1 290319 0 1
1 1 8 1 290319 0 1
. Jarym Meroa Jpyre
CexBeHla Bp.oria.napuege Bp._?pBeTa Hérabaj norahaja Ouena} KojH je kopuuhen olncepBanuje
Sequence Plot number ree vent Date of uoral?aja Method used for Other
number code Scoring : .
event observation observations
1 1 44 1 0404 19 2 1
1 1 39 1 04 04 19 1 1
1 1 38 1 0404 19 1 1
1 1 34 1 04 04 19 1 1
1 1 25 1 0404 19 1 1
1 1 24 1 0404 19 1 1
1 1 23 1 04 04 19 1 1
1 1 22 1 0404 19 1 1
1 1 12 1 04 04 19 2 1
1 1 13 1 0404 19 2 1
1 1 1 1 0404 19 2 1
1 1 3 1 0404 19 1 1
1 1 18 1 0404 19 2 1
1 1 14 1 0404 19 2 1
1 1 8 1 0404 19 1 1
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. Jarym Merton Jpyre
CekBeHIa Bp.ora.napuene Ep._}l}pBeTa I[é)ralja] norabhaja OHEHZ'I Koju je kopuuhen onceppanmje
Sequence Plot number ree vent Date of Homb.aja Method used for Other
number code Scoring . -
event observation observations
1 1 44 1 150419 3 1
1 1 39 1 150419 3 1
1 1 38 1 150419 3 1
1 1 34 1 150419 3 1
1 1 25 1 150419 3 1
1 1 24 1 150419 3 1
1 1 23 1 150419 3 1
1 1 22 1 150419 3 1
1 1 12 1 150419 3 1
1 1 13 1 150419 3 1
1 1 1 1 1504 19 3 1
1 1 3 1 150419 3 1
1 1 18 1 1504 19 3 1
1 1 14 1 1504 19 3 1
1 1 8 1 1504 19 3 1
Bp.1pBera Joralaj )laTny Ouena . .MeTOH Apyre .
CekBeHIa Bp.oru.mapuene Tree Event norahaja sorabaja Koju je kopumhen oncepsanmje
Sequence Plot number number code Date of Scoring Method used for Other
event observation observations
1 1 44 1 220419 5 1
1 1 39 1 220419 5 1
1 1 38 1 220419 5 1
1 1 34 1 220419 5 1
1 1 25 1 220419 5 1
1 1 24 1 220419 5 1
1 1 23 1 220419 5 1
1 1 22 1 220419 5 1
1 1 12 1 220419 5 1
1 1 13 1 220419 5 1
1 1 1 1 220419 5 1
1 1 3 1 220419 5 1
1 1 18 1 220419 5 1
1 1 14 1 220419 5 1
1 1 8 1 220419 5 1
. Jarym Meroa Jpyre
CekBeHIa Bp.ori.napueie Bp.;}pBeTa ﬂ,é)rabaj norahaja Ouem} KOju je kopuuhen oncepBanmje
Sequence Plot number ree vent Date of Aorahaja Method used for Other
number code Scoring . -
event observation observations
1 1 44 1 070819 5 1
1 1 39 1 070819 5 1
1 1 38 1 070819 5 1
1 1 34 1 070819 5 1
1 1 25 1 070819 5 1
1 1 24 1 070819 5 1
1 1 23 1 070819 5 1
1 1 22 1 070819 5 1
1 1 12 1 070819 5 1
1 1 13 1 070819 5 1
1 1 1 1 070819 5 1
1 1 3 1 070819 5 1
1 1 18 1 070819 5 1
1 1 14 1 070819 5 1
1 1 8 1 070819 5 1
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Bp.1ipsera Jorabaj IlaTny Onena . ,MeTOH Apyre .
CexBeHIa Bp.oru.napuene Tree Event norahaja norabaja Koju je kopumhen oncepsanuje
Sequence Plot number Date of ’ Method used for Other
number code Scoring . -
event observation observations
1 1 44 2 041019 1 1
1 1 39 2 041019 1 1
1 1 38 2 041019 1 1
1 1 34 2 041019 1 1
1 1 25 2 041019 1 1
1 1 24 2 041019 1 1
1 1 23 2 041019 1 1
1 1 22 2 041019 1 1
1 1 12 2 041019 1 1
1 1 13 2 041019 1 1
1 1 1 2 041019 1 1
1 1 3 2 041019 1 1
1 1 18 2 041019 1 1
1 1 14 2 041019 1 1
1 1 8 2 041019 1 1
. Jlatym Metox Jpyre
CekBeHIa Bp.oru.napuene Bp?pBeTa Aorahaj noragaja Ouem.: Koju je kopumhen once:))lz’auuje
ree Event norahaja
Sequence Plot number number code Date of Scoring Method used for Other
event observation observations
1 1 44 2 011119 3 1
1 1 39 2 011119 3 1
1 1 38 2 011119 3 1
1 1 34 2 011119 3 1
1 1 25 2 011119 3 1
1 1 24 2 011119 3 1
1 1 23 2 011119 3 1
1 1 22 2 011119 3 1
1 1 12 2 011119 3 1
1 1 13 2 011119 3 1
1 1 1 2 011119 3 1
1 1 3 2 011119 3 1
1 1 18 2 011119 3 1
1 1 14 2 011119 3 1
1 1 8 2 011119 3 1
. Jarym Meroa Jpyre
CexBeHla Bp.ora.napuene Bp#pBeTa Llé)rabaj norahaja 0ueﬂz? Koju je kopumhen oncepBanmje
Sequence Plot number ree vent Date of noraQaJa Method used for Other
number code Scoring : .
event observation observations
1 1 44 2 131119 4 1
1 1 39 2 131119 4 1
1 1 38 2 131119 4 1
1 1 34 2 131119 4 1
1 1 25 2 131119 4 1
1 1 24 2 131119 4 1
1 1 23 2 131119 4 1
1 1 22 2 131119 4 1
1 1 12 2 131119 4 1
1 1 13 2 131119 4 1
1 1 1 2 131119 4 1
1 1 3 2 131119 4 1
1 1 18 2 131119 4 1
1 1 14 2 131119 4 1
1 1 8 2 131119 4 1
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Bp.1psera Jorabaj IlaTny Onena . ,MeTOH Apyre .
CexBeHIa Bp.oru.napuene Tree Event norahaja norahaja Koju je kopumhen oncepsanuje
Sequence Plot number Date of . Method used for Other
number code Scoring . -
event observation observations
1 1 44 2 261119 5 1
1 1 39 2 261119 5 1
1 1 38 2 261119 5 1
1 1 34 2 261119 5 1
1 1 25 2 261119 5 1
1 1 24 2 261119 5 1
1 1 23 2 261119 5 1
1 1 22 2 261119 5 1
1 1 12 2 261119 5 1
1 1 13 2 261119 5 1
1 1 1 2 261119 5 1
1 1 3 2 261119 5 1
1 1 18 2 261119 5 1
1 1 14 2 261119 5 1
1 1 8 2 261119 5 1

672012.PHI Benexeme dheHomomkux GpeHoMeHa ONOTHUKKUX U abnoTnukux (omrehema) norahaja
(Ha HMBOY cTabJia — MHTEH3UBHO)
672012.PHI Recording of phenological phenomena (tree level — intensive)

Metona
Jarym KOjH je Jpyre
CekBeHIa Bp.ori.napuese Bp.1pBera Jorahaj norahaja Ouem‘x Kopl:m{ien once:))lz’auuje
Sequence Plot number Tree number | Eventcode Date of Hgggzija Method used Other
event g for observations
observation
1 3 1 1 290319 0 1
1 3 3 1 290319 0 1
1 3 4 1 290319 0 1
1 3 7 1 290319 0 1
1 3 12 1 290319 0 1
1 3 15 1 290319 0 1
1 3 22 1 290319 0 1
1 3 27 1 290319 0 1
1 3 34 1 290319 0 1
1 3 35 1 290319 0 1
1 3 36 1 290319 0 1
1 3 38 1 290319 0 1
1 3 40 1 290319 0 1
1 3 46 1 290319 0 1
1 3 48 1 290319 0 1
Meton
Harym Koju je Apyre
CekBeHLa Bp.ora.napuege Bp.apsera Jorabhaj norahaja Oueﬂ? Kopuumhen orncepBanuje
Sequence Plot number Tree number Event code Date of Hgggzzja Method used Other
event g for observations
observation
1 3 1 1 040419 1 1
1 3 3 1 040419 2 1
1 3 4 1 040419 1 1
1 3 7 1 040419 1 1
1 3 12 1 040419 1 1
1 3 15 1 040419 1 1
1 3 22 1 040419 1 1
1 3 27 1 040419 1 1
1 3 34 1 040419 1 1
1 3 35 1 040419 1 1
1 3 36 1 040419 1 1
1 3 38 1 040419 1 1
1 3 40 1 040419 1 1
1 3 46 1 040419 1 1
1 3 48 1 040419 1 1
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Meton

Jarym Ouena KOjH je Apyre
CekBeHIa Bp.ora.napuenae Bp.1ipsera Jorabaj norabhaja . kopuuthen onceppanmje
Sequence Plot number Tree number | Eventcode Date of Hggg‘z?a Method used Other
event 9 for observations
observation
1 3 1 1 1504 19 3 1
1 3 3 1 150419 3 1
1 3 4 1 150419 3 1
1 3 7 1 150419 3 1
1 3 12 1 150419 3 1
1 3 15 1 150419 3 1
1 3 22 1 150419 3 1
1 3 27 1 150419 3 1
1 3 34 1 150419 3 1
1 3 35 1 150419 3 1
1 3 36 1 150419 3 1
1 3 38 1 1504 19 3 1
1 3 40 1 150419 3 1
1 3 46 1 1504 19 3 1
1 3 48 1 150419 3 1
Metox
Jarym KOjH je HApyre
CekBeHIa Bp.oru.mapuene Bp.apBera Jlorabhaj norahaja Ouem.: kopumhex oncepsanuje
Sequence Plot number Tree number | Eventcode Date of leocrg:)iija Method used Other
event g for observations
observation
1 3 1 1 220419 5 1
1 3 3 1 220419 5 1
1 3 4 1 220419 5 1
1 3 7 1 220419 5 1
1 3 12 1 220419 5 1
1 3 15 1 220419 5 1
1 3 22 1 220419 5 1
1 3 27 1 220419 5 1
1 3 34 1 220419 5 1
1 3 35 1 220419 5 1
1 3 36 1 220419 5 1
1 3 38 1 220419 5 1
1 3 40 1 220419 5 1
1 3 46 1 220419 5 1
1 3 48 1 220419 5 1
Meton
Harym Koju je Apyre
CekBeHLa Bp.ora.napuege Bp.apsera Jorabhaj norahaja Oueﬂ? Kopuuhen orncepBanuje
Sequence Plot number Tree number Event code Date of Hgggzzja Method used Other
event g for observations
observation
1 3 1 1 0708 19 5 1
1 3 3 1 07 08 19 5 1
1 3 4 1 0708 19 5 1
1 3 7 1 07 08 19 5 1
1 3 12 1 0708 19 5 1
1 3 15 1 070819 5 1
1 3 22 1 0708 19 5 1
1 3 27 1 070819 5 1
1 3 34 1 0708 19 5 1
1 3 35 1 070819 5 1
1 3 36 1 070819 5 1
1 3 38 1 070819 5 1
1 3 40 1 070819 5 1
1 3 46 1 0708 19 5 1
1 3 48 1 070819 5 1
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Meton

: .. Hpyre
CekBeHIa Bp.ora.napuene BPZLI_IF::Ta ﬂ;;gg:‘] IlaTyN.l OueHz} oy :,le onceppanmje
Sequence Plot number norahaja Aorahaja Kopuuen Other
number code Date of event Scoring Method used for -
: observations
observation
1 3 1 2 041019 1 1
1 3 3 2 041019 1 1
1 3 4 2 041019 1 1
1 3 7 2 041019 1 1
1 3 12 2 041019 1 1
1 3 15 2 041019 1 1
1 3 22 2 041019 1 1
1 3 27 2 041019 1 1
1 3 34 2 041019 1 1
1 3 35 2 041019 1 1
1 3 36 2 041019 1 1
1 3 38 2 041019 1 1
1 3 40 2 041019 1 1
1 3 46 2 041019 1 1
1 3 48 2 041019 1 1
Metox Jpyre
Bp.apsera Jlorabhaj Jlarym Ouena KOjH je .
nggﬁzz:: B];;;;rtﬂ,;ﬁx);:?e Tree Event norahaja norahaja kopuihex oncg[;E:?u]e
number code Date of event Scoring Method used for observations
observation
1 3 1 2 011119 3 1
1 3 3 2 011119 3 1
1 3 4 2 011119 3 1
1 3 7 2 011119 3 1
1 3 12 2 011119 3 1
1 3 15 2 011119 3 1
1 3 22 2 011119 3 1
1 3 27 2 011119 3 1
1 3 34 2 011119 3 1
1 3 35 2 011119 3 1
1 3 36 2 011119 3 1
1 3 38 2 011119 3 1
1 3 40 2 011119 3 1
1 3 46 2 011119 3 1
1 3 48 2 011119 3 1
MeTton Tpyre
CexBeHla Bp.ora.nmapuene Bp.ipera Aorabaj ﬂ’aTny 0ueﬂz? Koju je oncepBanmje
Sequence Plot number Tree Event norahaja uoraQa]a Kopuihen Other
number code Date of event Scoring Method used for -
. observations
observation
1 3 1 2 131119 4 1
1 3 3 2 131119 4 1
1 3 4 2 131119 4 1
1 3 7 2 131119 4 1
1 3 12 2 131119 4 1
1 3 15 2 131119 4 1
1 3 22 2 131119 4 1
1 3 27 2 131119 4 1
1 3 34 2 131119 4 1
1 3 35 2 131119 4 1
1 3 36 2 131119 4 1
1 3 38 2 131119 4 1
1 3 40 2 131119 4 1
1 3 46 2 131119 4 1
1 3 48 2 131119 4 1

352




Bp.1ipsera Jorabaj IlaTny Onena . ,MeTOH Apyre .
CexBenna | Bp.oria.mapuese Tree Event norahaja norabaja Koju je kopumhen oncepsanuje
Sequence Plot number Date of ’ Method used for Other
number code Scoring : -
event observation observations
1 3 1 2 261119 5 1
1 3 3 2 261119 5 1
1 3 4 2 261119 5 1
1 3 7 2 261119 5 1
1 3 12 2 261119 5 1
1 3 15 2 261119 5 1
1 3 22 2 261119 5 1
1 3 27 2 261119 5 1
1 3 34 2 261119 5 1
1 3 35 2 261119 5 1
1 3 36 2 261119 5 1
1 3 38 2 261119 5 1
1 3 40 2 261119 5 1
1 3 46 2 261119 5 1
1 3 48 2 261119 5 1
1 3 40 2 261119 5 1
1 3 46 2 261119 5 1
1 3 48 2 261119 5 1

Ha ocmatpanoj moBpmmHm Ha @pymikoj
lopu (ornemna napiuena 1), BpIICHO je OelIeKemne
(heHomomKux (deHomeHa OMOTHIKUX u
abuornukmx (omrehema) norah)aja Ha HUBOY OIIIL.
M10Jba-€KCTEH3UBHO, Taberna (672009.PHE)
crabaga xpacra kutmaka (Quercus petraea
Matt/Liebl.) omx mouerka rommHe ma 10 Kpaja
Bereranuje. TokoM mpeor nperiena 29. 03. 2019.
HUje KOHCTATOBaH MOYETaK JINCTAmba, JIOK j& TOKOM
mperneqa 04, 04. 2019. npumeraH modeTak
JUCTama, OJHOCHO JINCTamke cTabasa je M3HOCUIIO
on 1% no 33%. Ilpermegom crabama 15. 04.
yrBpheH je mpoueHaT JucTama of 66%.
Oounackom nospiirHe 22. 04. KOHCTaTOBaHO je aa
cy cma crabma mpomucraia 100%, Te npa je
(denomomka (a3a gucTama 3aBpIicHa. TokoM
npernena nospimae 07. 08. HUCY Onie mpuMeTHE
HUKaKBE IIPOMEHE Ha KpoIlmbaMa W JHUIIhy
crabamna. /lexonopuzamnuja u onafame Jumiha cy
Ouy NpUMETHH y BeoMa Maiioj Mepu o1 1% Tokom
nperiena nmoppmmHae 04. 10., a HAKOH CKOPO MecCell
nmaHa, oqHocHO 01. 11. gekomopuzaryja u onagame
mumha cy wu3Hocuau 1o 66%, a mperienom
moppmmHe 13. 11. KOHCTaToBaHO je omaaame
muiha 10 99%, te je cBo numhe omano ca apseha
Ha mocMaTpanoj mospiman 26. 11. 2019. ronune.

[Hocmarpamem  QeHONMOMKNX (peHOMeHa
onoTnukux W abmotmukux (omrehema) morabhaja
Ha  HUBOY cTabna-wHTEH3UBHO, (tabema
672009.PHI), ma ®pymkoj l'opu (ormemHa
napuena 1), omHocHO 15 crabana xpacra KHTHaKa
(Quercus petraea Matt/Liebl.) na moBpiuHH
OunomHIMKanujcke Tayke HUBoa Il youene cy
cienehe ¢QeHomomke 1ojaBe Yy  TOjeIUHUM
BpPEMEHCKMM  riepuoanma. [lpwimkom  mpBor
mperyiena Ha HUBOY cTtabna 29. 03. 2019. numje
KOHCTATOBaH MOYETAK JINCTAbA.

Recording of phenological phenomena of
biotic and abiotic (damaging) events on the sample
plot on Fruska Gora (monitoring plot 1) was
performed on sessile oak trees (Quercus petrea L.)
from the beginning of the year to the end of the
growing season (at sample plot level — extensively,
(table 672009.PHE). During the first inspection on
March 29", 2019, trees had not started flushing,
while the inspection on April 4™ 2019 recorded
some flushing, i.e., it ranged from 1% to 33%. The
tree inspection on April 15" recorded a flushing
rate of 66%. In the next inspection on April 22", it
was found that all trees had flushed to 100%, and
the phenological phase of flushing had been
completed. During the plot inspection on August
7™ no changes were observed in the tree crowns
and leaves. Autumnal colouring and leaf fall were
observed to a very small rate of 1% during the
inspection of the area on October 4™, After almost
a month — on November 1%, autumnal colouring
and leaf fall amounted to 66%, while the inspection
of the plot on November 13" recorded a leaf fall
rate of up to 99%. All the trees on the plot had lost
their leaves by November 26", 2019.

Recording of phenological phenomena of
biotic and abiotic (damaging) events on the Level
IT sample plot on Fruska Gora (sample plot 1) was
performed on 15 sessile oak trees (Quercus petrea
Matt/Liebl.) at individual tree level, intensively
(Table 672009.PHI) and the following
phenological events were recorded in certain
periods. During the first inspection at the individual
tree level on March 29" 2019, there was no
flushing.
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[Ipernenom crabama koja ce mpare Ha
noBpiunHY, AaHa 04. 04. KOHCTATOBaH je Mo4YeraKk
JmucTama Koje je u3Hocuwino 1% mok je 6 crabana
nMaio ymcrame 10 33%. [Ipernemom cradana 15.
04. yrBpheH je mporeHar Jsuctama of 66%.
Oobunackom crabana 22. 04. KOHCTATOBAHO je Ja Cy
cBa crabna mponucraia 100%, e je ¢eHomomka
¢daza swmcrama 3aBpiieHa. TokoM mperiiesna
noBpiuuHe 07. 08. HHECY OHIle MPUMETHE HUKAKBE
MpoMEHE Ha Kpommbama U Jumhy cradana.
[perennom crabana Ha OMOMHAMKAIIM]CKO] TAYKH
JeKoJIopu3alldja W omnajame Jjumha cy Owin
NpUMETHH y BeoMa Manoj Mepu ox 1% Tokom
npernena nospurHe 04. 10., a HAKOH CKOPO Mecel]
naHa, ogHocHo 01, 11. mexosopu3aiiuja v onajame
mumha cy w3Hocwian Jo  66%. Ilpernemom
noBpimuHe 13. 11. eBWaeHTHpaHA je AECKOJIOpH-
3amMja W onagame Jmmha mo 99%, 10k je
JeKoopu3alja u onaaame Jmmniha ca npahennx
crabana y moTmyHocTH 3aBpuieHo 26. 11. 20109.
TOJMHE.

Ha ocmarpanoj mnoepmmHu y Onanuma
(ormenna maprieda 3) BpIIEHO je OelneKeme
(heHomomKux (deHomeHa OMOTHIKUX u
abuornukmx (omrehema) norah)aja Ha HUBOY OIIIL.
nojba — ekcreHsuBHo, (tabena 672009.PHE)
crabanma xpacra myxmaka (Quercus robur L.) ox
ToYeTKa TOAWHE Ta J0 Kpaja Bereranuje. TokoMm
npeor mperiieaa 29. 03. 2019. Huje KoHCTaTOBaH
MoyeTaK JIMCTama, 0K je TokoM mperiieqa 04. 04,
IpUMETaH TIOYeTaK JIHCTama, OJHOCHO JIMCTamhe
ctabana je mzHocmio 1o 1%. Ilpernemom crabana
15. 04. yrBphen je mporeHar mucrama of 66%.
Oo6mrackoM moBpmrHe 22. 04. KOHCTATOBAHO j¢ /1a
cy cBa crabma mponucraza 100%, te ma je
(denomomka (a3a gucTarba 3aBplicHa. TokoM
npernena nospmae 07. 08. HUCY Omie mpuMeTHe
HUKaKBe IIPOMEHE Ha KpoIlmhaMa W JHUIIhy
crabana. [lexonopusamnuja u omafame Jumha cy
KOHCTaTOBaHM y BeoMa Majioj Mepu ox 1% Tokom
npernena nospmmHe 04. 10, ommocmo 01. 11.
JEKONIOpU3allija U OMaJiafke JINIha Cy W3HOCHITU
no 66%. llpernmemom mospmuHe 13. 11
KOHCTaTOBAaHO je omajame jumha 1o 99%, Te je
numrhe monTyHo onano ca apeeha Ha mocMaTpaHoj
nopwaH 26. 11. 2019. ronune.

[locmarpamem  QeHONMOMKNX (peHOMeHa
onoTnukux W abmotmukux (omrehema) morabhaja
Ha HHUBOy cTabiga — wWHTeH3uBHO (Tabena
672009.PHI), y Onarmma (orneana mapiena 3)
omHOcHO 15 crabama xpacra myxmaka (QUuercus
robur L.) Ha moBpiMHA OHOMHIUKAIIUjCKE TAYKe
HuBoa Il youene cy cnenehe denonomke mojase y
TI0jeTMHAM BPEMEHCKHM HEPHOIMA.
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By the next inspection of the monitored trees
on the plot on April 4™, leaf appearance was only
1%, while 6 trees flushed up to 33%. In the tree
inspection on April 15", the leaf appearance rate
increased to 66%. The inspection of trees on April
22" revealed that all the trees had flushed to 100%,
and the phenological phase of flushing was
completed. During the plot inspection on August
7" no changes were observed in the tree crowns
and leaves. In the inspection of trees on the sample
plot on October 4", autumnal colouring and leaf fall
were found to be negligible — 1%. After almost a
month, on November 1%, autumnal colouring and
leaf fall amounted to 66%. In the inspection of the
plot on November 13", autumnal colouring and leaf
fall increased to 99%, while the trees were found to
have completed the phenophases of autumnal
colouring and leaf fall by November 26", 2019.

Recording of phenological phenomena of
biotic and abiotic (damaging) events on the sample
plot in Odzaci (sample plot 3) was performed on
pedunculate oak trees (Quercus robur L.) from the
beginning of the year to the end of the growing
season (at sample plot level — extensively, Table
672009.PHE). During the first inspection on March
29" 2019 there was no flushing, while in the
inspection on April 4™, leaves started to appear, but
only up to 1%. The tree inspection on April 15"
determined a flushing rate of 66%. In the next
inspection on April 22", it was noted that all the
trees had flushed up to 100%, and the phenological
phase of flushing was completed. During the plot
inspection on August 7™, no changes were observed
in the tree crowns and leaves. Autumnal colouring
and leaf fall were found to be quite negligible (1%)
in the inspection of October 4™, while on November
1%, they were up to 66%. In the next inspection on
November 13", autumnal colouring and leaf fall
increased to 99%, and the trees lost their leaves
completely on this plot on November 26™, 2019.

Recording of phenological phenomena of
biotic and abiotic (damaging) events at the
individual tree level — intensively (Table
XX2009.PHI) on 15 sessile oak (Quercus petrea
L.) trees on the Level 1l sample plot recorded the
following phenological events in certain periods.



[Mocmatpajyhu 15 crabama ompehenux 3a
MHTEH3MBHO mpaheme, MOXE C€ JOHETH HCTH
3aKJby4aK MO NMUTamky (EHONOMIKUX T0jaBa Kao H
KOJI eKCTeH3UBHOT npahema, oqHocHO npaherma Ha
YHUTABOj MOBPILIMHU.

[lpuimkoM mpBOr mperjeaa Ha HHBOY
crabna 29. 03. 2019. Huje KOHCTATOBAH IMOYETAK
nuctama. [IperienoM crabana Koja ce mpaTe Ha
noBpiinHN naHa 04. 04. KOHCTATOBaH je Modyerak
JmUcTama Koje je m3Hocuio 1% kox cBux crabana,
ocuM Koj ctabana Op. 3, 46 u 48 T1e je mucTame u
pa3Boj nucta uznocuio 33%. Ilpernenom crabana
15. 04. yrBpheH je mponeHaT nuctama o1 66%.
Oobunackom crabana 22. 04. KOHCTATOBAHO je Ja Cy
cBa crabsa nponucraina 100%, te je deHooka
da3a nmcTama 3aBpiieHa. TOKOM —Tperiiena
noBpiuHe 07. 08. HHECy OuIle MPUMETHE HUKAKBE
NpOMEHEe Ha Kpolmkama u Juinhy crabana.
[perennom crabana Ha OMOWHAMKAIM]CKO] TAYKH
JICKOJIOpU3alldja U omnajame Jjuitha cy Owin
MpPUMETHH y BeoMa Manioj Mepu ox 1% TokoM
npernena nospurHe 04. 10., a HAKOH CKOPO Mecel]
naHa, ogHocHo 01. 11. mexosopu3aiinja v onajame
mumha cy wu3Hocwim 1o 66%. Ilpermemom
noppinuHe 13. 11. eBUAeHTHpaHA je JIEKOJI0pU3a-
nMja u omnagame mumha g0 99%, mgok je
JICKOJIOpHU3alidja U onajame juinha ca npaheHux
crabaia y TOTIYHOCTH KOHactaToBaHa 26. 11.
2019. ronune.

The observation of 15 trees selected for
intensive monitoring provided the same results as
the extensive monitoring carried out on the whole
area of the plot.

In the first inspection at individual tree level
on March 29™, 2019, there was no flushing. The
inspection of the trees selected for monitoring on
the sample plot performed on April 4™ recorded
that leaves started to appear to the rate of 1% in all
trees, except for trees 3, 46, and 48 whose leaves
appeared to the rate of 33%. The tree inspection on
April 15", a flushing rate of 66% was determined.
In the inspection of trees on April 22", it was
observed that all the trees had leafed up to 100%,
and the phenological phase of flushing was
completed. During the plot inspection on August
7" no changes were observed in the tree crowns
and leaves. Autumnal colouring and leaf fall were
found to be quite negligible (1%) in the inspection
of October 4", while a month later, on November
1%, they were up to 66%. In the next inspection on
November 13", autumnal colouring and leaf fall
increased to 99%, and the trees lost their leaves
completely on this plot on November 26", 2019.
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26. IPAREILE IPUPACTA CTABAJIA

26. TREE INCREMENT MONITORING

¥V 2019. roguHM Ha OTJIEIHUM MOBPIIMHAMA
Hugoa 2 na ®pymkoj ['opu u Ha mompyujy LIY
Onaum  HacTaBJbeHO je aAeTasbHO —mpaheme
neOJpbHHCKOT mpupacta. Ha orjeaHoj moBpIIMHH
Onanm WHCTaJMPaHU cy ENEeKTPOHCKHU
neHapomeTpu y Mapty meceny 2018. rogune. OBo
je HacTaBaK UCTpaXKMBama Koja cy 3amouera 2014.
TOIMHE, W YUjH je JaJjbh HACTaBaK IUIAHUPAaH U Y
HapeaHuM roavuHama. Kopumihenun cy
enekTpoHcku nerapomerpu DRL 26 vemke pupme
EMS bpnHo. MHCTpyMeHTH cy MHCTaqupaHu Ha 6
onabpanux crabajga xpacra JyKmaka (Koja cy
npaheHa M MPeTXOMHUX TOAMHA) M MPHKYILIbakhe
nojaraka je 00jeUmBEHO MPUMEHOM JaTayorepa.
Enextponckn JIEHJIPOMETPH ayTOMaTCKU
KOHTUHYHUPAHO y KpaTKUM BPEMEHCKUM
nHTepBamuMa (1 MuHYT) Mepe AeOJBMHCKH
npupact. Takohe, Jg0JaTHOM oOmpeMoM Ha
HCTPAXKUBAHOM JIOKAJIMTETY IpaTe ce TMPOTOK BOJIE
W XpaHJBMBUX MaTepHja O] KOpeHa Ka
ACUMUJIIAITUOHUM OopraHuma, KIIMMATCKU
napaMeTpH Kao IITO Cy TeMIIepaTypa U BIaKHOCT
Ba3llyxa, Ka0 M BJIAXKHOCT W BOJHHU IOTEHIIHjAT
3emubminTa (ciauka 26.1).

Ha ornennoj mospmuan Ha @pymikoj ['opu
kpajem Mapta 2019. ToamHE IIOCTaBJEEHU CY
MaHyeJIHHU JIeHAPOMETPH Ha IlecT crabaia xpacra
KUTHAaKa Ha KOJUMa Cy y IPETXOIHUM roJMHama
OUIM TOCTaBJBEHU EJIEKTPOHCKH IEHIPOMETPU U
Ha mecT crabama OyKBe THE je MEpEmEe IMOYETO
2018. rogune (ciuka 26.2). BpenHoctu mpoMeHe
obmuMa cTtabja cy OYNTaBaHEe MaHYEITHO Ha CBAKHMX
7 mo 10 maHa TOKOM BETETaIlHOHOT TTEPHOIA.

HcrpaxxnBame uMa 3a IMJb Ja OATOBOPH Ha
MUTake KaKo jefjaH, OAHOCHO TPyIa KIMMATCKUX U
CTaHWIIHUX (hakTopa yTHYy Ha ACOJBMHCKH
TIpUpacT U (U3HMOJIOIIKO cTame cTabana. Kako ou
ce JOoUUI0 [0 INTO MPEeUu3HUjUX I0AaTaka,
HeomxomHo he OMTH 1a ce 3amodyera UCTPaKUBamha
2014. rogune cnpoBeay TOKOM Builie roguHa. OBa
nctpaxuBama y okBupy ICP cy medunmcana kao
HeoOaBesyjeha, amm ce mpenopydyje HHUXOBa
MpUMeHa y nnJby noBehama aerasbHOCTH Mpahema
pacta crabana Ha OMOWMHAMKAIMJCKAM TadKama
Jpyror HHUBOA.

[IpBa rogmna (2014) numana 3a uusb aa ce
300r KacHOr TIIOCTaB/bama TECTUPA OIpeMa,
caBjiaZia TEXHMKAa TIEPMAHEHTHHUX Ipey3uMama
rmoslaTaka U BUXO0Be Jajbe oopaze. Y 2015., 2016.,
2017., 2018. m 2019. TomMHU TPHUKYIJLEHU CYy
mojanmd 3a JiBa JIOKAJIWTETa TOKOM  IIEJIOT
BEreTallMoHOr  nepuofa  (MHCTPYMEHTH  Cy
MOCTaBJbEHM KpajeM Mapra a JeMOHTHpPaHU
MOYETKOM HOBEMOpa).

Detailed monitoring of tree diameter growth
continued on the Level I sample plots on Fruska
Gora and in the FA Odzaci area in 2019. Electronic
dendrometers were installed on the Odzaci sample
plot in March 2018. This was done as part of the
research that was started in 2014 and planned to be
continued in the coming years. Electronic
dendrometers DRL 26 of Czech company EMS
Brno were installed on 6 selected pedunculate oak
trees (which were monitored in previous years) and
the data collected were consolidated using the “data
logger’. Electronic dendrometers measure tree
diameter increments automatically  and
continuously at short intervals (1 minute).
Furthermore, additional equipment installed at the
monitoring sites is used to measure the flow of
water and nutrients from the roots to the branches,
climatic parameters such as temperature and air
humidity as well as soil moisture and water
potential (Figure 26.1).

On the FruSka Gora sample plot, manual
dendrometers were installed on six sessile oak trees
which used to have electronic dendrometers in the
previous years and on six beech trees where the
measurements started in 2018 (Figure 26.2). The
changes in the tree girth were read manually every
7 to 10 days during the growing period.

The study aims to find out how one or a
group of climate and site factors affect diameter
increment and tree physiological condition. To
obtain the most reliable data possible, it will be
necessary to continue the studies started in 2014
over several years. This ICP assessment is defined
as optional. However, it is highly recommended to
carry it out because it makes the tree growth
monitoring on Level Il sample plots more reliable
and comprehensive

Since we were late with the setting up of the
equipment, the first year (2014) of this assessment
was aimed at mastering the technique of data
collection and processing. In 2015, 2016, 2017,
2018 and 2019 data were collected throughout the
whole growing season on two localities (the
instruments were set up at the end of March and
dismantled at the beginning of November).
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Cuanka 26.1. EnexTpoHcku aeHapoMeTap
Figure 1. Electronic dendrometer

TR

Cimka 26.2. MaHyeltHH IeHIpOMETap
Figure 26.2. Manual dendrometer



Ha ocnoBy nocamammer npahema og 2014.
roguHe a0 agaHac ce Beh youaBajy onpehene
3aKOHOMEPHOCTH aji 3a Hay4YHO BepH(UKOBaHE
pe3yaTaTe MOTPeOHO je HACTABUTHU MEPEHE U Y
HapeaHuM ronuHama. Ha rpadukony 26.1. u 26.2.
NPUKa3aHU Cy YIOpPEIHH pEe3yJiTaTH Mepema Y
2018. 1 2019. romuum ca OMOHIMKAIIM]CKE TAYKE Ca
®pymike rope (XpacT KUTHAK).
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Based on the monitoring conducted since
2014, certain laws have already been noticed.
However, to make these regularities scientifically
verified results, it is necessary to continue
measuring in the following years. Graphs 26.1 and
26.2 show the results of the measurements on the
Level II sample plot on Fruska Gora (sessile oak)
in 2018 and 2019.
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I'padpmxon 26.1. [Ipomena obuma crabaina xpacra KHTHaka ca OnoHAMKaIMjcKe Tauke ca Opyike rope y 2018.
TOMHH
Graph 26.1. Tree diameter changes in sessile oak trees on the Fruska Gora sample plot in 2018
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I'padukon 26.2. [Ipomena obuma crabana xpacra KHTHaKa ca OMOHAMKAIMjcKe Tauke ca Opyike rope y 2019.
TOIIHU
Graph 26.2. Tree diameter changes in sessile oak trees on the Fruska Gora sample plot in 2019
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[omaru u3 2019. romuHe mokasyjy 1a cBa
aHanmu3MpaHa cTabana XpacTa KUTHaka Cy Y
mpolecy JeBHTaNM3alMje W Ja Cce CTame
noropmaBa. Ha rpadukonnma 26.3. u 26.4.
MIpUKa3aHu cy pe3yntatd Mepema y 2018. u 2019.
roAWHU ca OMOHAWKanujcke Tauke ca Dpymke
rope (Oyksa).
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The data from 2019 show that most of the
studied sessile oak trees were in the process of
devitalization and the state was getting worse.
Graphs 26.3 and 26.4 show the results of the
measurements conducted on the sample plot on
Fruska Gora (beech) in 2018 and 2019.
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I'padpukon 26.3. [Ipomena obuma cradana OykBe ca OnoHauKalMjcke Tauke ca Opymike rope y 2018. roaunau
Graph 26.3. Tree diameter changes in beech trees on the Fruska Gora sample plot in 2018
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I'padpukon 26.4. [Ipomena obuma cradana OykBe ca OnoHaUKaIMjcke Tauke ca Opymike rope y 2019. roaunau
Graph 26.4. Tree diameter changes in beech trees on the Fruska Gora sample plot in 2019

Crabna OykBe TmOKa3yjy 3HAaTHO Behy
BUTAJIHOCT y OJHOCY Ha KHUTHaK U kox Behune
crabaina ne0spuHCKU npupact je y 2019. Behu Hero
y 2018. rongunm.
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Beech trees showed significantly greater
vitality than sessile oak trees and most trees had
greater diameter increments in 2019 than 2018.



Ha rpadukony 26.5. mnpukazanu cy Graph 26.5 shows the results of the
pesynrat  Meperha y  2019. rommmu ca  measurements conducted on the sample plot in
OuoHMKanujcke Tauke Ouary. Odzaci in 2019.

20

18 — Stablo 1
— Stablo 2
16 —— Stablo 3
—— Stablo 4
14 — Stablo 5

Promena obima stabla (mm)
)

0
02.04. 01.05. 01.06. 01.07. 01.08. 01.09. 01.10.
Datum

I'padpuxon 26.5. [Ipomena obuma cradana ca OMoHaMKaIMjcke Tauke Oyamy.
Graph 26.5. Tree diameter changes in beech trees on the Odzaci sample plot

Ha ornennoj mospmuayu Ha moapy4jy TV During the summer of 2019, the numbers of
Omann TokoM jera 2019. rofuHe U3BPIIEHO je U all trees with a diameter of more than 5 cm on the
obHaBJbambe OpojeBa CBMX cTabajga ca MPEeYHHKOM plot used for the tree growth and increment studies
IPeKo 5 CM Ha MOBPIIMHH 0Jba KOj€ C& KOPUCTH (50x50 meters in size) were refreshed on the
3a UCTpaXKWBame pacTa W IpHpacTta (BeTHYHHA sample plot in FA Odzaci.
50x50 merapa).
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27. MTPOHEHA OLITEREBA JIMIT'RA
O/l O30HA

27. ASSESSMENT OF FOLIAR OZONE
INJURY

O30H je BeOMa aKTUBaH OOJUK KHUCEOHWKA
KOjH TMPOY3pOKyje pa3InuuTe CUMITOME Ha
sumthy. CumnTomu omreherma oJ] 030Ha YKIbY4Yjy
oAyMUupamke TKHUBA, HWHTCPBCHAJIHC HCKPO3C U
omrehema Ha TOPHO] TOBPIIMHA JHCTOBA Y BUAY
MHOIIITBA Tayaka. Te Taukuile MOy OUTH XKyTe
0o0je, CBETIIO TAMHO, I[PBEHO-0paoH, TaMHO cMehe,
LpBEHE, L[PHE WX YaK JbyOU4acTo MUTMEHTHCAHE.
KapakrepuctruHa je u TojaBa CpeOpHKacTOr
oicjaja Ha mucroBuma. Jlumhapcke Bpcre cy
oTnopHuje Ha omrehema on o3oHa. Takohe cy u
MJajie OMJbKe MOUIOKHHM]e omTehemruMa o] 030Ha.
Onpacne Omibke nMmhapcKkuX BpPCTa PENATHBHO
J00po MOIHOCE MPUCYCTBO 030HA. TKHUBA JINCTOBA
omrehieHa O030HOM Cy TOJJIOKHA  Hamaay
pa3TuunuTUX (PUTOMATONCHUX OpraHu3aMa.

Ha ornemHoj mapuenu npyror HHBOa Ha
®pymikoj ['opu obaBiben je 23. 07. 2019. roaune,
MOHUTOPUHT, OJHOCHO IIpoleHa orrehenocTn
suirha o1 030Ha Ha IJIaBHOj BpCTH apBeha (Xxpact
KUTHAK) (Obpa3zar 672004.LTF). 3a
uaeHTH(GUKALN]Y BUIJBUBUX cUMITTOMA omTehema
0J1 030HA Y30PKOBAaHO je JHiilie ca BpXa KpoIrmhy 5
xpactoBux crabama. Ilpermemano je MOTITYHO
pasBHjeHO JMmIhe Koje je OWIo M3I0KEHO
TUPEKTHO] CYHYECBO] CBETIIOCTH.

Ha xpactoBoM numrhy HHCY KOHCTAaTOBaHU
CUMIITOMH Koju OM yka3amu Ha omrehema of
030Ha. MehytuM Ha CBUM y30pIiiMa yTBpheHa je
Omara mpomeHa Ooje numiha yciaem IPHCYCTBa
xpacroBe Mpexacre cremumne (Corythucha
arcuata). CakymbeHH MaTepHjaj je CIaKOBaH y
nmanupHe Bpehwme ©W TOHOBO TMperieqan y
nmaboparopuju HCTUTYTA 32 HU3HJCKO IITyMapCTBO
U JKUBOTHY cpeauHy y3 momoh crtoHe syme. Hu
OBOM TIPHJIMKOM HHCY YOUEHH CHMIITOMH KOjU OH
yKa3anu Ha omrehema n3a3BaHa 030HOM.

Ha wmectnma eKCHOHMpaHUM CYHIy Y
HENoCpenHo] ONM3WHM Taplene ca WHTEH3WBHUM
MOHHTOPWHTOM, TIperiiefano je numrhe crabana
cpebpeHonmucHe Tute 1 00rngHoT rpada. CHMITOMHI
THITWYHY 32 JEJIOBAFh¢ 030HA HUCY YTBphEHN HU Ha
osuM Bpcrama (O6paszar 672012.LSS). Ha numrhy
rpaba KOHCTAaTOBAaHW Cy OJIarll CHMIITTOMH Hamaja
rpuma (Acarinae) y BUIY CHTHHX XKyTO-CMehux
XJIOPOTUYHUX TIera HACTaJIM HCUCABAheM OMJBHUX
COKOBA.

IMporena omrehewma smmha ox o30Ha Ha
napuenu y Opanuma obasibena je 25. 07. 2019.
AHanusupanu cy cumnTomu omrehema o1 030Ha
Ha IJITaBHUM BpcTama JipBeha.

Ozone is a very active form of oxygen that
can cause various symptoms on leaves. Symptoms
of ozone-induced injury include tissue dying,
interveinal necrosis, and damage that occurs on the
upper surface of leaves in the form of a multitude
of dots. These dots can be light or dark yellow,
reddish-brown, dark brown, red, black or even
violet pigmented. Sometimes there is characteristic
silvery glare on the leaves. Broadleaved species are
more resistant to ozone damage. Young plants are
vulnerable to ozone injury. Mature broadleaved
plants are relatively tolerant of the presence of
ozone. Ozone-damaged tissues are susceptible to
the attack of various phytopathogenic organisms.

Ozone injury assessment was conducted on
the main tree species on the Level Il sample plot on
Frugka Gora. It was done on July 23", 2019 (Form
672004.LTF). The leaves required for the
assessment of visible symptoms of foliar ozone
injury were sampled from the top crowns of 5 oak
trees. Fully developed leaves exposed to direct
sunlight were examined.

There were no symptoms that would indicate
ozone injury on the leaves of oak trees. However,
all samples showed a slight change in the color of
leaves due to the presence of the oak lace bug
(Corythucha arcuata). The collected material was
immediately packed in paper bags to be examined
once again in the laboratory of the Institute for
Lowland Forestry and Environment using a table
magnifier. No symptoms indicating ozone-induced
injury were detected.

The leaves sampled from the sun-exposed
crowns of silver lime and hornbeam trees in the
immediate vicinity of the intensive monitoring plot
were also examined. These species didn’t show any
signs of typical foliar ozone injury (Form
672012.LSS). Mild symptoms of mite attack
(Acarinae) were detected. They were in the form of
tiny yellow-brown chlorotic spots made by mites
sucking plant juices out.

The assessment of foliar ozone injury on the
Odzaci sample plot was conducted on July 25",
2019.
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[Ipouena cumnroma omrehema Ha mapuenud y
Onaumma  oOyxBaTuna je  y3opke  Jumha
CaKyIJbeHE U3 TOPIUX JEN0Ba Kpoliama 5 crabana
nyxmaka (Quercus robur) u ca Buine crabana
Quercus cerris (O6pasar 672004.LTF). Jlana 25.
07. 2019 y30puu cy cakymJbeHH U U3 BUCOKUX H Ca
3eMJb€ HEJOCTYMHHX JIeloBa KpOIIKBHM Xpacra
MyXibaKa y30pKOBamkEM MOMONY JI0BayKe ITyIIKe.
Ko u mponute romauHe y Kpomimama crabana
XpacTtoBa JOMUHHpAIX CY CHMIITOMH Halaga
mperkacte  xpacroBe  crenune  (Corythucha
arcuata) xao u nenenuune (Erysiphe alphitoides)
VY30pKe CMO Cakymuid U ca 3eMJbe Ha TOCTYITHUM
JeTioBUMa OMJbaka.

[IpunmkoMm cakyrbamkba U Tpe XepOapus3o-
Bama MaTepHjall je BU3yelIHO Iperienad y3 nomoh
pyune ayne. CakyImjbeHH MaTepHja je xepbapu3o-
BaH W y JJabopaTopHju mperienan y3 nomoh crone
nyne. [Ipernenano je mornyHo pa3BujeHO Jniihe
Koje je OWo H3JI0KEHO JUPEKTHOj CYHUYEBO]
ceersoctd (mo 20 mmcroBa TO Y30pKy). Jakum
Haraau Mpekacre xpactose crenuie (Corythucha
arcuata) xao wu mnenennune xpacra (Erysiphe
alphitoides) Owin cy HOMHUHAHTHH M JIOBEIH CY
MOTITyHE TpOMEeHe 00MMKa W 00je y3pOKOBAHMX
nmucroBa. 300r TOra Cy €BEHTYallHM CHUMIITOMHU
omrehema 011 030Ha OMIM MPEHOKPUBEHHU Ta4YHHU]E
MackupaHu. [ oBe roguHe pacropen majgaBuHa je
010 BeoMa HepaBHOMEPAH TaKO J]a CMO OIIET TOKOM
Jeta WMamM  Oyr  TEPUOA  Ca  BHCOKUM
TeMmnepatrypaMa u 0e3 majaBHHA IITO C€ CHTYPHO
OZIpa3HjI0 Ha YKYITHO CTame IIOCMAaTpPaHUX BPCTa
Kao ¥ Ha TIpoMeHe 00je JINCTORA.

Ha cakymupeHHM y30opmuMa ca mapriene
npyror HuBoa y Omnammma HEHCY yTBpheHH
cuMIiToMu omTehema numtha o o3oHa. [Ipomena
omrehernoctu numha o 030Ha 00aBJbEHA je U Ha
OKOJTHOj Bereranuju yHyTap npednuka ox 500 m,
aly BaH KBaJpaHaTa, OJHOCHO MeCTa Koja Cy
m3noxkera cyHiy (LESS). Ha Bereranuju Ban
KBaJ[paHTa Takohe HUCY YCTAaHOBJHEHH CHMIITOMH
omrehenoctn  nmumha  ox  o3oHa (OGpasair
672012.LSS).

364

The symptoms of ozone injury were examined on
the main tree species. The assessment of injury
symptoms on the plot in Odzaci included foliar
samples collected from the upper crown parts of 5
pedunculate oak (Quercus robur) and several trees
of Quercus cerris (Form 672004.LTF). On July
25" 2019, samples were collected from high and
unreachable parts of pedunculate oak crowns by
shooting from a hunting rifle. As in 2018, the
crowns of these trees had the symptoms of the oak
lace bug (Corythucha arcuata) and the oak
powdery mildew (Erysiphe alphitoides) attacks.
Samples were also collected from the plant parts
that could be reached from the ground.

Before it was herbalized, the collected
material was visually inspected using a hand
magnifier. The collected material was then
herbalized to be examined once again in the
laboratory of the Institute using a table magnifier
this time. Fully-developed leaves exposed to direct
sunlight were examined (20 leaves per sample).
Severe attacks of the oak lace bug (Corythucha
arcuata) and the oak powdery mildew (Erysiphe
alphitoide) completely changed the shape and
colour of the sampled trees. Consequently,
potential symptoms of ozone-induced damage were
covered or masked. This year, the precipitation
distribution was very uneven, so again in the
summer, we had a long period of high temperatures
and no precipitation, which certainly affected the
general condition of the species and caused
changes in leaf color.

There were no signs typical of foliar ozone
injury on the samples collected on the Level Il
sample plot in Odzaci. Foliar ozone injury was also
assessed on the surrounding vegetation in a
diameter of 500 m, but outside of the selected
quadrates, i.e., the sun-exposed sites (LESS). There
were no symptoms of visible ozone-induced injury
on the vegetation outside the quadrates (Form
672012.LSS).
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Form 672012.PLL Plot-based data — Level Il sample plots on Fruska Gora and OdZzaci
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28. IPAREIE IPUBEMHE

28. ASSESSMENT OF GROUND

BEI'ETAIIUJE VEGETATION
Beoma BaxkHy KOMIOHEHTY ILIyMCKOT Ground vegetation is a very important
eKOCHCTeMa  YHMHM  [pU3eMHAa  Bereranuja. component of the forest ecosystem. It plays an

[lpuzemHa Bereranuja Wrpa BaXKHYy yJIOTY Yy
KpYXKE€hy BOJEC W XPaHJbUBUX Marepuja yHyTap
eKOCHUCTEMa M BakaH je TMOoKa3aTelb CTaryca
HIYMCKHX EKOCHCTeMa. YKOJIMKO C€ [O03Haje
eKoJordja OWJBHHX BpCTa, MOTy C€ TyMayHTH
MPOMEHE y BereTalju y OJHOCY Ha oarosapajyhe
GdakTope  kuMBOTHE  cpeauHe.  JlyropouHo
Mpoy4yaBame Bereraiyje, npyxa uHpopmaiuje o
mpoMeHamMa Kojeé ce JieliaBajy Yy IIyMCKHM
EKOCHUCTEMHMa Yy OJIHOCY HIIp. YCJIOBE TJa,
MHUKpPOKJIMUME, ME30KIMMe HWTA. lIpoydaBame
MpHU3eMHE BereTalyje uMa 3a IHJb Jla ce YTBPAC U
JOKYMEHTY]Y TPEHYTHE TUIIOJIOIIKE u
(UTOLICHOJIOIIKE KapaKTepPUCTUKE Bereranuje u
IbUXOBE MPOMEHE KOje ce JellaBajy y BpeMeEHYy
3aCHOBaHE Ha  YTHIA]y  NPUPOJHHX U
anTpornioreHux Qakropa. Ommre je TO3HATO Ja
MpU3EeMHA BeErerandja pearyje Ha IMpoMeHe
OKOJIMHE BEJIMKOM Op3WHOM U ojaroBapajyhom
ocrespuBoiihy. bpojue momahe u cTpane cTyauje
TOBOpE Jia cBaka IMpoMeHa aOuOTCKUX (Qakropa
MOX€ JIOBECTH JI0 3HATHUX MIPOMEHA y BEreTaluju.
Jenan on ritobaaHUX MpodiieMa ca kojuMm ce Behuna
EKOCHCTeMa CyodaBa MOCICAmHUX NEIeHH]ja jecTe
MpeKopaveh-¢ MPUXBATILHBOT HUBOA a30Ta. Tako je
ca pas3BojeM HWHIYCTPHje, pPacTOM TpaacKoT
CTaHOBHHUIIITBA, MPOU3BOIHOM TOJHOIPUBPETHUX
hyOpuBa, a30T 3a MHOIe TIIOCTA0 CYBHWIIHA
XpaHJbMBa MaTepWja a 3a HEKe 4YaK W INTEeTHa
CYICTaHIIa.

important role in the cycle of water and nutrients
within ecosystems. It is also an important indicator
of the status of forest ecosystems. The knowledge
of the ecology of plant species is of great help in
the interpretation of changes in vegetation
concerning different environmental factors. A
long-term study of vegetation provides information
on changes occurring in forest ecosystems
concerning e.g. soil conditions, microclimate or
mesoclimate, etc. The study of ground vegetation
aims to identify and document the current
typological and phytosociological characteristics of
vegetation and their changes occurring over time
due to natural and anthropogenic factors. It is
known that ground vegetation responds to
environmental changes with high sensitivity and
adequate speed. Numerous domestic and foreign
studies claim that any change in abiotic and biotic
factors can lead to significant changes in
vegetation. One of the global problems that most
ecosystems have faced in recent decades is
exceeding the permissible limit of nitrogen. The
industrial development, urban population growth,
and production of agricultural fertilizers have made
nitrogen an unnecessary nutrient or even a harmful
substance for some.

Cuanka 28.1. Orneane nospirae Ha pyIIkoj ropu
Figure 28.1. Monitoring units on Fruska gora

Cuauka 28.2. Ornenne nospurae y Oyanuma
Figure 28.2. Monitoring units in Odzaci
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Bumak a3zora nmorosas je 3a pa3Boj Ousbaka Koje cy
y CTamy Ja Ta e)UKacHO KOPHUCTE, a yKIIama OHE
OMJBKE KOje HUCY Y CTamy Jla e HOCE Ca HbEroBHM
HenoctaTkoM. MelhyTum, pesynrare ucTpakiuBama
BEreTallrje je 4eCTO BPJIO TEIIKO MpoTyMaunTh. Ha
NpU3EeMHY Bereraiujay 4Yecro Jeiyje BHIIe
CKOJIOIIKUX (hakTOpa, a HE caMO jeaaH WU
Bereraiyja MO)K€ MICHTHYHO [a pearyje Ha
JICTIOBAbE PA3IUUUTUX (paKTOpa.

OneHa mpu3eMHE BereTalyje Ha mapuenama
npyror HuBoa (®pymika ropa u Oyany) 06aBibeHa
je ca 1wmpeM Jga ce Ja0o0ujy Tojmamd o
3aCTyMJbEHOCTH OMJBHUX BPCTa HA HCTPAKUBAHUM
JIOKQJTUTETHMA Ka0 U OJJHOCY TIPH3EMHE BEreTaluje
nmpeémMa IMPOMCHHU KIMME, 3EMJbUIITa W JPYTIUX
napamerapa. [IpukyrbameM MmojaTaka Ha TEpeHy
pa3maTpaHe Cy cBe OMJBHHMX BpCTa, YKJbY4yjyhu
TUIIajeBe U MaXOBUHY.

Ha mnapuenama 3a MOHMTOPUHI JpPYTOr
HuBoa (Ppymka ropa u Oyaim) MOCTaBIHEHO je MO
ner orieaHux moBpimuHa (ciuka 28.1. u 28.2.)
pemmunae 10x10 m = 100 m% Orena npusemne
Bereranuje o0aB/beHA je TpPU IMyTa TOKOM
Bereranuje, y nponehe, nero u jeced. 3a oreHy
npu3eMHe Bereranuje kopumhern je Braun
Blanquet meron. TIpsa orena Ha ®pymikoj ropu
obassbeHa je 28. 05. 2019. rogune, npyra 16. 07.
2019. romune a tpeha 02. 10. 2019. romgune. Ha
maprenu kox Orraka mpBa oreHa obaBJbeHa je 28.
05. 2019. rogune, apyra 16. 07. 2019. romune a
tpeha 02. 10. 2019. roguse.

VY Tabenama 10a 672012.PLV npukazanu cy
OCHOBHH TOJIAI O OTJISJHNM ITOBPIIMHAMa 3a 00a
UCTpaXMBaHA JIOKAINTETa (HAJAMOpCKa BHCHHA,
reorpadcka MHpHHA U JyXKXHHA, TaTyMH Kaaa cy
aHaJM3e MprU3eMHe Bererannje o0aBjbeHe, BUCHHA
MpU3eMHE Bereramnuje u ap.). Y Tabemama 100
672012.VEM (Amexkc 8) gar je mpukas
eBUICHTUPAaHUX OMJFHUX BPCTa 110 OpOojy mapiiene,
BpEMEHY KaJla je OIleHa IpU3EeMHE BereTalyje
00aBJbeHa ¥ IOKPOBHOCT 32 CBaKy OMJBHY BPCTY.

Ha ®pymkoj ropu yrBpheno je ykymuo 11
OmwpHHX BpcTa. Ha mopmmaaMa 2 u 5 yTBpheHo je
ocaM BpCTa, HAa MOBPUIIMHH | PErucCTpPOBaHO je
cemaM OWJPHUX BpCTa a Ha ToBpHmHamMa 3 u 4
3abenexeHo je mecT OupHUX BpcTa. HajBehu 6poj
eBUACHTHPAHUX BPCTa TNPHUNATA0 je KIacu
Dicotyledones u To 9 BpcTa 0K Cy perucTpoBaHe
camo nBe OmsbHe Bpcte (Festuca drymeja Mert. &
Koch u Poa annua L.) koje mpumanajy kiacu
Monocotyledones.  IlpucyctBo  numiajeea u
MaxOBMHAa Ha OIJIEJHUM IIOBpIIMHAMA HUje
€BUICHTHPAHO.
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Excess nitrogen, suitable for the growth of plants
that can use it effectively, removes those plants that
are unable to cope with its deficit. However, the
results of vegetation research are often very
difficult to interpret. Ground vegetation is often
affected by multiple environmental factors, not just
one. Sometimes, vegetation can produce identical
responses to the effects of different factors.

The assessment of ground vegetation on the
second-level plots (Fru$ska Gora and OdZaci) was
performed to obtain data on the presence of plant
species in the studied sites, as well as the
relationship between ground vegetation and
climate change, soil, and other parameters. All
plant species, including lichens and moss, were
included in the field data collection.

Ground vegetation assessment was carried
out on five 10x10 m = 100 m? monitoring units
(Figures 28.1 and 28.2), established on both sample
plots (Fruska Gora and Odzaci), respectively.
Vegetation assessment was conducted three times
during the growing season. We studied the spring,
summer, and autumn aspects of the ground
vegetation. Braun Blanquet method was used for
the purposes of ground vegetation assessment. The
first assessment on Fruska Gora was carried out on
May 28", 2019, then on July 16", 2019, and the
third one on October 2™, 2019. On the plot near
Odzaci, the first assessment was carried out on May
28" 2019, then on July 16", 2019, and the third on
October 2™, 2019.

Tables 10a 672012.PLV show the basic
information on monitoring units on both localities,
such as altitude, latitude, and longitude, the dates
when the ground vegetation assessments were
conducted, the height of ground vegetation and
others. Tables 10b 672012.VEM (Anex 8) present
plant species recorded per monitoring unit,
assessment dates and ground cover for each
species.

A total number of 11 plant species was
recorded on Fruska Gora. Monitoring units 2 and 5
had eight species each, unit 1 seven species and
units 3 and 4 six species each. The greatest number
of the recorded species belonged to the class of
Dicotyledones (9 species), while only two species
(Festuca drymeja Mert. & Koch and Poa annua L.)
belonged to Monocotyledones. The presence of
lichen and moss was not registered.



Ha OuvouHAMKalWjcKOj Tadyku y IIyMH
Bpamesuna kox Opaka je yrBpheno 10 OusbHHX
Bpcta. Ha moBpmman 4 neBer OMJpHHUX BpcTa, Ha
MOBPIIMHM 5 yTBplEHO je miecT OMJBHUX BpCTa, Ha
noBpmimHama | W 2 meT OWJBHHX BpcTa a Ha
MNOBPIIMHKU 3 YTBplEeHO je 4eTHUpu OuJbHE BpCTE.
YTBphena je camo jeqHa BpCTa KOja mpuIiaaa Kiiacu
Monocotyledones, Bpcta Poa annua L. a cBe
ocraie OuJpHE BpCcTe MpHUNajane cy KIacu
Dicotyledones. IIpucycTBo MaxoBHHA U JIMIIajeBa
HUje 3a0eeKeHO.

On the sample plot established in Branjevina
Forest near Odzaci, 10 plant species were found.
There were nine plant species on unit 4, six plant
species on unit 5, while units land 2 had five
species and unit 3 four. Only one plant species
belonged to the class of Monocotyledones — Poa
annua L. and all other recorded species belonged to
the class of Dicotyledones. The presence of lichen
and moss was not registered.
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672012. PLV (Fruska Gora)
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672012. PLV (Oyamu)

672012. PLV (Odzaci)
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29. Y30PKOBAIBE U AHAJIN3E
ATMOCOEPCKUX ITAJABUHA

29. SAMPLING AND ANALYSES OF
ATMOSPHERIC PRECIPITATION

VY3opkoBame M aHanuMze aTMocepcKux
rajJaBuHa (BnaxkHa JIETIO3H1IN]a) Ha
BuonnavkanujckuM TaukaMa HuBoa 2 Ha DpyIikoj
ropu u y Onanuma, oOyxBatwio je cienaehe
AKTHUBHOCTU:

1. nepuoauYHM W3IACIM HA TEPeH paju
Y30pPKOBa-€ MaJaBHHA U3 KOJIEKTOPA,

2. TpPaHCIOPT CAKyIJbCHHX MaJaBHHA IO
naboparopuje,

3. na6opaToijCKa MpUIIpeMa y30paka,

4. xemHjcKe aHaIU3E.

Hdatymu y30pKoBama BOJICHE JCTO3HIINjE
Ha: a) DBHOMHIMKAIMjCKOj Taykd HUBOAa 2 Ha
Opymikoj Topu U 0) OHMOMHIUKAIM]CKO] TAYKH
HuBoa 2 y Oyarmma.

Sampling and analyses of atmospheric
precipitations (wet deposition) on Level 1l sample
plots on Fruska Gora and in Odzaci included the
following activities:

1. periodic field visits to sample precipitation
from the collectors,
2. transport of the collected precipitation to
the laboratory,
3. laboratory preparation of the samples,
4. chemical analyses.
Dates of wet deposition sampling on a) the
sample plot on Fruska Gora and b) the sample plot
in Odzaci.

a) 0)
®pymka ropa Onann
)IS;%;M Fruska Gora ng:t); M Odzaci
Throughfall Bulk Snow Throughfall Bulk Snow
10.01. + 10.01. +
30.01. + 30.01. +
14.03. i i 14.03. i3 +
04.04. + 04.04. +
22.04. i i 22.04. i3 +
08.05. + + 08.05. + +
16.05. i3 + 16.05. s +
28.05. + + 28.05. + +
06.06. i3 + 06.06. s +
02.07. + + 02.07. + +
16.07. i3 + 16.07. s +
15.08. + + 02.08. + +
02.09. i3 + 15.08. s +
12.09. + + 02.09. + +
07.10. i + 12.09. 4 +
30.10. + + 07.10. + +
30.10. i3 +

HasuBn y3opaka m o3Hake y Tabemama cy
JaTh y CKlaly ca ynyTcTBuMa ciyxb6e ,,ICP
Forests*, maBemennMm y MaHyaimma 3a mpaheme
Biraxue nenosuije.  “Throughfall”  y3opak
O3HayYaBa y30pKe CaKyIJbeHe U3 KOJIEKTOpa KOjH Cy
Ce HaJla3WJIM UCTIO KpOoIIky crabana. Y Tabemama
672012.DEM u 672012.DEO oBa Bpcra y30pKa je
obenexena Opojem ,,1°. "Bulk™ y3opak o3HauaBa
y30pKe CakylsbeHE M3 KOJEKTOpa KOjH Cy ce
Hala3WId Ha OTBOPEHOM TNoJby. Y Tabenama
672012.DEM u 672012.DEO oBa Bpcra y30pKa je
obenexxeHna opojem ,,2%“. Tpeha BpcTa y3opaka HoCcH
o3Haky "9" W o3HauaBa y3opke cHera (“'Snow"),
KOjU Cy CaKyIUb€HH M3 HMCTOMMEHHUX KOJEKTOpa
MOCTAaBJBEHUX KaKO HWCION cradaia, Tako M Ha
OTBOPEHOM IIOJBY.

Sample names and designations in the tables
are given following the "ICP Forests” manuals on
wet depositions. A “Throughfall® sample is a
sample taken from the collectors located under the
tree crowns. In Tables 672012.DEM and
672012.DEO this type of sample is labelled '1°. A
"Bulk” sample is a sample taken from the collectors
that were located in the open. In Tables
672012.DEM and 672012.DEO this type of sample
is labelled "2°. The third type is labelled 9" and
refers to the samples of snow taken from the
collectors of the same name (‘Srow’) located both
beneath the forest canopy and in the open.
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Komnona ,,Ocobuna y30pka“ mpeacraBiba
objammene y KOITMYMHA U KBAIUTETY y30pKa, Ja
i je gouuio 1o omrehema KolnekTopa, uTa. bpoj
»1“ Yy OBOj KOJIOHM O3HauaBa Jla C€ PaIuiIo O
,,HOPMaJHOM" y30pKY, KOjH HHje KOHTAMUHUPAH H
YyHja je KOMM4MHA MOorjia aa ce u3mepu. bpoj ,,5,
KOjH ce jaBJba y MOjeJJMHUM KOJIOHAMa, O3HauaBa
Takohe ,,HopMmasiaH“ y30pakK, ako YCle[ OOMITHHMX
nmajaBuHa JOUUIO je 10 MpenvMBama BOAC W3
KOJIEKTOpa, TaKko Ja HUje Moryhe yTBpIUTH TayHy
KOJIMYMHY TajaBuHa (y mm) y JaToM Mepuony
y30pKOBama.

Y3opkoBame MagaBUHA HA TepeHyY M
TPAHCHOPT  CAKyIUbeHUX  MaJaBHHA [0
aaboparopuje. [IprmimkoM y30pkoBama najgaBuHa
M3 KOJIGKTOpa, Oolle y KojuMa Cy Ce€ HaJa3uiu
y30pIIH MaJaBHHA 3aMEBUBaHE Cy HOBUM (YHCTHM)
Oorama, kako Ou Omiia M30erHyTa KOHTaMUHAIKja
y30paka. Y30pImd Cy OIMax IO CaKyllJbamy
TpPEHCIIOpTOBaHU y Nabopatopujy MHcTHTyTa 32
HU3HJCKO IITyMapcTBO U )KUBOTHY CPEIUHY.

Takohe, Tpeba HAOMEHYTH Jia CYy TOKOM
Mepuojia y30pKoBarma BpIICHE M aKTUBHOCTH Ha
OJpKaBamy KOJIEKTOpPE, KOje Cy Ce cacTojajie y
IIEPUOJUYHOM IIpamy JIEBKOBA M LpEBA U3
KOJICKTOpa, 3aMCHHU 3alITUTHUX MPEXKHIA, Ka0 U
3aMeHH omTeheHUuX KOJEKTOopa.

JlabopaTopujcka npuimpemMa y3opaka.
[Ipucnenu y3opum 1Mo mpujeMy y jadopaTtopujy
WHcTuTyTa 32 HU3HJCKO CYMapcTBO U KHBOTHY
cpenuHy OWBajy PETHUCTPOBAHU W HYMEPHCAHH Y
KIbUTY y30paka. HakoH Tora ce mpucTyna Mepemy
KOIIMYMHE CaKyIlJheHE BOJIE M3 KOJCKTOpE H
MpUIIpeMama y30paka 3a XEMHUjCKe aHaJu3e.
[Ipunukom mpumnpeme y3opaka, Bol)eHo je pauyHa
Jla Ce M3 CBAKOT KOJIEKTOPa y3Me jeIHaKa KOJIMIHHA
Bojie. 3ajeTHUYKHN Y30paK IpaBJbeH je TToceOHOo 3a
KOJIEKTOpE KOjU Cy OWJIM JIOIMPaHU Ha OTBOPEHOM
MoJby, a MOCEOHO 3a KOJEKTOpe KOju Cy ce
HaNa3Win yHyTap cacrojuHe. [IpunpemibeHn
y30pIH Cy, JI0 TIOYeTKa XEMHJCKMX aHaJu3a,
yyBaHH y (QpUXKHICpUMA Ha TEMIEpaTypu Jio
+4°C.

Xemujcke aHaau3e. XeMHjCKEe aHaJm3e
3amounmy onpehuBameM KOHAyKTHBUTETa W PH
BPEHOCTH YIOTPEOOM KOHIYKTOMETPA, OJHOCHO
MOTEHIIMOMETPA, PECIICKTUBHO. Y30pIH Ce 3aTHM
¢dbunTpupajy kpo3 memOpancku ¢unatap 0.45 pm
Kako OW ce YKJIOHHMO YBpCTH Matepuan W y3opak
TaOnn3oBao 3a cieaehe anammse. 3aTuM, y30puu
BIIAXKHE JIEMO3UIMje OWBajy TOJEIhEHU IpemMa
AJMKBOTHMA 34 MOjEINHE aHAJN3E.
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The column “Sample attribute” defines the
quantity and quality of the samples, possible
collector damage, etc. Number "1" in this column
defines a "normal sample’, or a non-contaminated
and measurable sample. Number "5 which can be
found in some columns, also defines a “normal
sample, but its precise quantity of precipitation
couldn’t be determined (in mm) due to overflowing
from collectors caused by abundant rain in the
sampling period.

Precipitation sampling in the field and
transport of the collected precipitation to the
laboratory. Having sampled the rainfall from the
collectors, sampling bottles were replaced with
new (clean) bottles to avoid sample contamination.
The samples were immediately transported to the
laboratory of the Institute of Lowland Forestry and
Environment.

Apart from regular activities of rainfall
sampling, the collectors had to be maintained
regularly. The maintenance included activities such
as washing the pipes and funnels, replacing the
protective meshes, or replacing the damaged
collectors.

Laboratory sample preparation. Upon
reception at the laboratory of the Institute of
Lowland Forestry and Environment, the samples
were numbered and entered into the register of
samples. After that, the collected rainfall was
measured and appropriate samples were taken for
chemical analyses. When sampling, special care
was taken to sample the same quantity of water
from each collector. A representative sample was
made separately for the collectors located in the
open field, and for the collectors within the stands.
The prepared samples were stored in refrigerators
at +4°C till the beginning of chemical analyses.

Chemical analyses. Chemical analyses
started by determining the conductivity and pH of
each sample using conductometers and
potentiometers, respectively. The samples were
then filtered through a 0.45 pm membrane filter in
order to remove any solid material and to stabilize
the samples for subsequent analyses. The samples
of wet deposition were then divided into aliquots
for each analysis..



I'pynma mnomy3opaka HamemeHa 3a oapehuBame
merana Ha AAC OuBa niep3epBupana ca 65% HNO;
rae je pH BpemHocT moBoaM Ha OKO Ha 2. Y30puu
3a ompehuBame TOC u DOC Ttakohe OuBajy
3aKWIIeJbeHH Mpe came aHaimm3e. CBU y3opuu
3aTUM OWBajy CKIQJUINTEHH Yy MpaKy Ha
temnepatype oko 4°C y dpwxkunepuma. 3060r
oJpKaBama OajaHca a30Ta, MPEIOPYWHHBO je aa
ce ananmmsze oapehuBama mweroBux Gopmu (NOs,
NHs u Ntotal) page npBo, mo moryhHocti Ha 1aH
npujema. buTHO je nma ambanaxka y Kojoj ce
CKJIQJIMIITE Y30pLH Oy/ie 01 MHEPTHUX MaTepHjaia
KaKo ce y30paKk He OM J0IaTHO KOHTAMHHHUPAo. 3a
y3opke umju je PH>5 ompehyje ce ToramHm
QNKaJMTeT  BOJNYMETPUJCKH  THUTPalUjoM  ca
cranpapauzoBanuM pactsopom HCI y nBe tauke
exBuBasieHnuje. Canpxkaj Qocdopa u3 docdara
onpehuBanu cMO CHEKTPOPOTOMETPH]CKH IOCTIE

0ojerba MOJMOJEHCKMM IIJIaBUM M YHTamba
ancopOanim Ha 340 nm. OppehuBame N wu3
aMOHU]jyM joHa BPIINJIIO ce Takohe

criekrpodoromerpujcku mo Nessler-y Ha ranacHoj
oyxuH ox 425 nm, [0k Cy ce HUTpaTH
oipehuBanm  Takojje  CHEKTPOPOTOMETPH]CKU
cranmapaioM Merogom EITA 0Opoj 51862 ca
opymmaom Ha 410 nm. Cazapkaj yKymHOr a3oTa
olpehuBaH je aNUIAUMETPUJCKH HAKOH MaKpo
Kjenmanose mecrunaruje mo EITA 351.3 meromm.
Canpikaj cymropa u3 cyindarHux joHa ompehuBaH
j€ JODOMETPHjCKOM THUTpPAIHMjOM ca Na-
THOCYN(aToM HAKOH Tajokemwa cyiadara Ba-
XpPOMAaTOM M PETUTPAIIH]je BUIIIKA XPOMATHHUX jOHA.
XJOpUIHU JOHH CY KBAaHTHUTATHBHO oapehmBanm
TUTPAIMjOM  CTaHAapJW30BaHUM  PACTBOPOM
cpebpo-uutpata mo Mohr-y. Cangpxaj merana Mg
n Ca y mnpexoJHO 3aKWIICJHEHUM Yy30pIuMa
onpehuBaH je rurameHoM TexHHKOM Ha AAC, Mok
je campxaj Na m K ompehuBan mmamenom
texunkoM Ha AEC. 3akuimesheHrd aluKBOTH 3a
onpehuBame ykymHor opraickor yribennka (TOC
— total organic carbon) u pacrBopHOr opranckor
yrbennka (DOC — dissolved organic carbon)
nportecyupanu cy Ha TOC amamajzepy (liqui
TOCII, Elementar) u oapehuBanu mpema Meroan
US EPA 415.3. 3a npepaduyHaBame pe3ynrata H
MaHUTyJaljy HWCTUMa KOpuimheH je mporpam
Excel 2007. CBu wHCHHMTHBAaHH Y30pIH, 3a CBE
WCIUTUBAHE TapaMeTpe Halaswihm Ccy ce Yy
rpaHuiiaMa JIETeKI1je MPUMEHUBAHIX METO/IA.

A group of sub-samples intended for the determi-
nation of metals by AAS was preserved with 65%
HNO3, to pH<2. The samples for the determination
of TOC and DOC were also acidified before the
analysis. All samples were then stored in the dark,
at max 4°C in refrigerators. To maintain the
balance of nitrogen, it is recommended to
determine its forms (NOs, NH. and N-total) first,
preferably on the first day upon arrival. It is
important to store the samples in the containers
made of inert materials to avoid further
contamination. For the samples with pH>5, the
total alkalinity was determined by volumetric
titration with a standardized HCI solution in two
points of equivalence. The content of phosphorus
from phosphate was determined spectrophoto-
metrically by using the molybdenum blue dye and
reading the absorbance at 340 nm. The
determination of N from ammonium ions was also
performed spectrophotometrically using Nessler's
reagent at a wavelength of 425 nm. Nitrates were
also determined spectrophotometrically, by the
EPA standard method No 51862 at 410 nm brucine.
The total nitrogen was determined by macro-
Kjeldahl distillation followed by the acidimetric
method according to EPA method No. 351.3. The
total sulphur content was determined by iodometric
titration with Na-thiosulphate after the deposition
of sulphate by Ba-chromate ions and retitration of
the surplus of chromate ions. Quantitative
determination of chloride ions was done with
Titration by the standardized solution of Silver
Nitrate — Mohr's Method. The content of Mg and
Ca metals in the previously-acidified samples was
determined by the AAS flame technique, while the
content of Na and K was determined by AES flame
technique. Acidified aliquots for determining total
organic carbon (TOC - total organic carbon) and
dissolved organic carbon (DOC - dissolved
organic carbon) were processed at TOC analyzer
(liqui, TOCII, Elementar) and determined by US
EPA method 415.3. The computer program Excel
2007 was used for the recalculation and conversion
of the obtained results. All the investigated samples
for all parameters were within the detection limits
of the applied methods.
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Ta6ema 672012. PLD Oty momarw o OMOMHANKAITN]CKO] Tauku HUBoA 2 Ha Dpyikoj ropu
Table 672012. PLD General data regarding the Level 11 sample plot on Fruska Gora

Pennn Bpoj Osnaka AKTHBHH TePHO| CAKYIULAIbA Bpoj nepuona Monex Bucuna | IToBpmmna Bpoj
. Teorpadcka mupuHa Teorpadcka ny:xkuna | Hagmopcka Collection period KkojekTopa | Koiekropa | Koaexropa
Bpoj 3em.ka oriaenne KoaeKTopa Latitude Longitude Bucuna IIpBu gatym Kpajmun natym caKymbata KOMEKTOPA | campler Sampler | Number of
Sequence | Country | mnoBpumHe Sampler . Number of Sampler X
number Plot number | attribute Altitude Start date End date collection periods model height surface used
c[c[M[M]c]c|c]c[M[mM]c]cC JUD [ JUD [ M/M | MIM [T/Y [ T/Y | A/D [ JUD [ MIM [ MIM [ T/Y [ TIY (m) (m?) samplers
1167 1 114(5{0(9]2[2]1(9]|4]9|3|9] 1 0 3 0 0 1 1 9 3 0 1 0 1 9 1 4 1 1 0.08 210
2167 1 214(5]0[9]2]2]1(9]4]9]3|9] 1 0 3 0 0 1 1 9 3 0 1 0 1 9 1 3 1 1 0.08 3
31617 1 914(5{0(9]2]2]1(9]|4]9|3|9] 1 0 1 5 1 2 1 8 3 0 0 1 1 9 2 1 1 0.246 5
Tabdema 672012. DEM Pesynratu 1abopaToOpujCKUX aHATHM3a BOJICHE JCTIO3UIIMje ca bruonHIiKaujcke tauke HuBoa 2 Ha @pymikoj ropu. Caapkaj ,,00aBe3HUX " eleMeHaTa
Table 672012. DEM The results of laboratory analyses of wet deposition on the Level Il sample plot on Frusa Gora. The content of 'mandatory’ elements.
Bpoj Hepnonu_calcyn.rg:al—ba Komnunna
Pezm.u ormene Collection period Osnaka | Ocobuna V3opka Konaykrn- Amcamarer | N (total)
6poj HOBDIMHE On/From Tlo/To l'lep_no;l V3opka V3opka Total pH BHTET TOC K Ca Mg Na N-NH4 Cl N-NOs S-SO4 Alkalinit TDON DOC
Sequence Fl’)lot MM.ITTT MM.ITTT Period Sample Sample collected pH Conductivity | (mg/l) | (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/1) (e /I)y (mg/l) (mg/1)
number number élll}I‘MM YYYY IJDIéI'MM ‘YYYY code attribute sample (uS/cm) Heq 9
(mm)
307 1 151218 100119 1 9 1 17.0 4.92 34.1 10.20 | 1.465 7.715 1.465 | 34.695 0.73 15.52 1.12 1.79 0.813 5.14 10.00
308 1 100119 300119 2 9 1 36.4 4.61 90.9 11.60 | 1.335 | 11.810 | 2.940 | 49.070 | 22.23 | 38.04 0.83 2.35 0.743 5.69 7.70
309 1 300119 140319 3 1 1 283.5 4.79 50.7 13.30 | 0.680 | 3.595 | 0.645 | 33.750 2.37 16.52 4.97 4.04 0.697 7.11 12.10
310 1 300119 140319 3 2 1 53.1 4.70 20.0 7.44 | 0.575 | 2555 | 0.560 | 37.580 0.60 14.02 0.14 4.51 0.743 3.39 6.69
311 1 140319 040419 4 1 1 62.3 5.90 58.2 11.10 | 1.960 | 3.720 | 0.675 | 33.905 5.58 9.01 2.95 3.67 1.858 5.56 8.99
312 1 040419 220419 5 1 1 713.3 551 724 13.10 | 1.435 | 3.645 | 0.885 | 33.620 4.19 4.00 1.45 5.83 1.277 6.85 12.60
313 1 040419 220419 5 2 1 104.2 5.70 107.0 890 | 1.280 | 4.000 | 0.835 | 38.140 8.08 4.00 091 3.20 2.322 4.22 8.66
314 1 220419 080519 6 1 5 1179.7 5.46 71.3 13.90 | 2545 | 4315 | 1.100 | 35.555 3.11 6.01 0.46 5.17 1.625 6.13 12.40
315 1 220419 080519 6 2 5 177.0 5.12 40.6 7.67 | 1125 | 3.645 | 0.740 | 34.315 0.42 4.50 0.54 3.48 0.929 3.36 5.93
316 1 080519 160519 7 1 5 1179.7 4.56 17.8 8.20 | 2.935 | 2.660 | 0.625 | 34.800 0.76 33.44 2.59 3.85 0.975 3.99 7.80
317 1 080519 160519 7 2 5 177.0 4.74 29.0 8.03 | 1.255 | 3.505 | 0.780 | 31.735 1.38 551 3.05 3.38 0.882 4.06 7.62
318 1 160519 280519 8 1 1 161.6 5.68 26.0 1410 | 1.890 | 4.175 | 0.885 | 33.255 1.60 9.01 3.10 10.06 1.509 5.96 12.70
319 1 160519 280519 8 2 1 30.5 5.27 30.9 12.50 | 1.805 | 3.250 | 0.855 | 33.375 1.11 5.01 212 2.07 1.625 5.46 9.62
320 1 280519 060619 9 1 5 1179.7 4.86 23.6 6.69 | 1.755 | 8.035 | 1.945 | 32.760 0.32 551 0.39 3.20 1.161 3.52 521
321 1 280519 060619 9 2 5 177.0 4.93 26.6 6.91 | 1.755 | 5305 | 1.260 | 32.725 3.03 4.00 2.04 3.76 1.207 2.89 5.78
322 1 060619 020719 10 1 5 1179.7 4.81 60.5 6.51 | 1.715 | 4.645 | 1.225 | 32.555 1.45 5.01 1.80 1.69 1.742 2.14 4.98
323 1 060619 020719 10 2 5 177.0 4.62 61.5 8.34 | 1.650 | 14.330 | 3.155 | 32.965 2.01 4.50 0.01 0.47 1.393 2.69 5.87
324 1 020719 160719 11 1 1 515.9 4.63 94.0 11.10 | 3.410 | 3.435 | 2.135 | 40.075 2.70 5.01 4.20 11.28 0.929 4.60 10.00
325 1 020719 160719 11 2 1 88.1 5.12 25.8 3.47 | 1440 | 3.565 | 0.930 | 29.300 0.52 551 231 10.62 0.697 1.24 247
326 1 160719 150819 12 1 1 523.4 4.63 43.5 390 | 1.815 | 3.425 | 0.920 | 33.900 0.47 14.02 2.59 10.91 0.743 1.39 291
327 1 160719 150819 12 2 1 90.8 4.98 55.7 6.53 | 2.590 | 3.035 | 0.755 | 29.960 1.58 6.01 0.84 11.00 1.161 2.88 3.96
328 1 150819 020919 13 1 1 408.6 4.94 64.1 11.10 | 2.980 | 2.920 | 1.055 | 30.000 1.69 5.01 251 11.09 1.045 4.86 6.30
329 1 150819 020919 13 2 1 72.0 5.09 55.3 5.76 | 2.250 | 2.710 | 0.750 | 31.730 3.64 4.50 0.12 10.62 1.207 3.05 4.45
330 1 020919 120919 14 1 1 316.9 5.13 53.3 11.30 | 1.790 | 3.450 | 1.010 | 29.450 3.45 551 2.24 11.66 1.161 5.52 5.44
331 1 020919 120919 14 2 1 68.0 4.87 41.1 6.42 | 1.480 | 3.230 | 0.705 | 33.010 0.21 7.01 0.01 10.72 1.207 3.11 4.53
332 1 120919 071019 15 1 1 505.3 4.83 53.5 1150 | 2.995 | 3.785 | 0.820 | 28.410 0.65 6.51 1.69 12.69 1.254 6.55 6.57
333 1 120919 071019 15 2 1 93.6 4.93 58.9 4.98 | 3.350 | 16.905 | 4.650 | 45.405 0.90 5.01 1.22 10.53 1.115 2.39 3.44
334 1 071019 301019 16 1 1 73.9 5.58 44.6 1150 | 3.840 | 5.865 | 1.125 | 27.850 0.16 13.01 1.78 11.94 3.367 10.40 6.46
335 1 071019 301019 16 2 1 18.1 5.46 58.8 952 | 3420 | 7.750 | 1.535 | 37.335 1.97 751 1.09 11.28 2.322 5.04 6.26

376




Tadena 672012.DEO PesynraTtn 1abopaTopHjcKux aHaIn3a BojeHE Aeno3ulyje ca buonnaukanyjcke Tauke HUBoa 2 Ha Ppymikoj ropu. Canpikaj ,,OMIHOHUX  €IeMeHaTa.
Table 672012. DEO The results of laboratory analyses of wet deposition on the Level II sample plot on Frusa Gora. The content of ’optional’ elements.

Ilepnoau cakynbama Kommunna
Pesuu 6poj Bpoj orsienne Collection period O3Haka y30pKa .
Sequence ToBpmmHe On/From Tlo/To Tepuon y30pKa Total Mn Fe P-POq4 Cu Zn Pb Cd
Period Sample collected (ng/L) (ng/L) (mg/l) (ng/L) (ng/L) (ng/L) (ng/L)
number Plot number IAMM.ITTT IAMMITTT code sample
DD MM YYYY DD MM YYYY (mm)

307 1 151218 100119 1 9 17.0 0.0021 0.0189 2.54 <0.0005 0.0161 0.0624 0.0211
308 1 100119 300119 2 9 36.4 0.0399 0.0136 6.39 <0.0005 0.0136 0.0071 0.0293
309 1 300119 140319 3 1 283.5 0.0228 0.023 3.04 <0.0005 0.0074 0.1254 0.0267
310 1 300119 140319 3 2 53.1 0.0293 0.0176 2.94 <0.0005 0.0156 0.1154 0.0276
311 1 140319 040419 4 1 62.3 0.0022 0.0258 3.16 <0.0005 0.0109 0.1796 0.0305
312 1 040419 220419 5 1 713.3 0.0164 0.0537 3.18 <0.0005 0.0103 0.1658 0.0279
313 1 040419 220419 5 2 104.2 0.0098 0.0157 3.27 <0.0005 0.014 0.2116 0.0239
314 1 220419 080519 6 1 1179.7 0.0093 0.0103 321 <0.0005 0.0114 0.2068 0.0201
315 1 220419 080519 6 2 177.0 0.0045 0.0075 291 <0.0005 0.0075 0.2077 0.0288
316 1 080519 160519 7 1 1179.7 0.0163 0.0032 3.48 <0.0005 0.0312 0.2590 0.0285
317 1 080519 160519 7 2 177.0 0.0278 0.0357 3.53 0.0057 0.0144 0.3010 0.0230
318 1 160519 280519 8 1 161.6 0.1092 0.0345 3.42 0.0059 0.0124 0.1984 0.0247
319 1 160519 280519 8 2 30.5 0.0129 0.0604 3.22 0.0059 0.0123 0.2685 0.0207
320 1 280519 060619 9 1 1179.7 0.0194 0.0296 3.17 0.0029 0.0191 0.2193 0.0256
321 1 280519 060619 9 2 177.0 0.0321 0.0155 2.75 0.0032 0.0132 0.2499 0.0230
322 1 060619 020719 10 1 1179.7 0.0051 0.0365 2.96 0.0017 0.0181 0.2463 0.0245
323 1 060619 020719 10 2 177.0 0.004 0.0146 3.06 0.0009 0.0197 0.2437 0.0233
324 1 020719 160719 11 1 515.9 0.0597 0.0385 3.57 0.0001 0.0083 0.2615 0.0269
325 1 020719 160719 11 2 88.1 0.0177 0.0311 3.05 0.0011 0.0149 0.3080 0.0296
326 1 160719 150819 12 1 523.4 0.0212 0.0357 3.00 0.005 0.0303 0.2652 0.0275
327 1 160719 150819 12 2 90.8 0.0339 0.0192 3.20 0.0053 0.0317 0.3092 0.0307
328 1 150819 020919 13 1 408.6 0.0178 0.0372 3.07 0.0058 0.0111 0.2779 0.0333
329 1 150819 020919 13 2 72.0 0.0341 0.0471 3.21 0.0026 0.0191 0.3193 0.0332
330 1 020919 120919 14 1 316.9 0.0581 0.0488 3.36 0.0067 0.0215 0.3418 0.0373
331 1 020919 120919 14 2 68.0 0.1319 0.0404 3.02 0.0053 0.0182 0.2800 0.0363
332 1 120919 071019 15 1 505.3 0.1284 0.0964 3.34 0.0084 0.0296 0.2846 0.0379
333 1 120919 071019 15 2 93.6 0.0365 0.0321 3.20 0.0075 0.0153 0.3054 0.0386
334 1 071019 301019 16 1 73.9 0.0915 0.0334 3.38 0.0107 0.0195 0.3155 0.0406
335 1 071019 301019 16 2 18.1 0.0143 0.0107 3.12 0.0166 0.0082 0.3199 0.0367
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Ta6ena 672012.PLD Ommtr nomanm o buonsaukanujckoj Tauku HEBoa 2 y Oyarma
Table 672012. PLD General data regarding the Level II sample plot in OdZaci

AKTHBHH NIEPHOJ CAKYIL/baha Bpoj .
Pejuin Bpoj ornemme Osnaka Teorpadicka mmputa Teorpagcka aysumna Hazmopexa Collection period p Monex sz“ei'f;;a E;’;g:‘;’;:: Koi':(‘;’ﬂpa
bpoj 3emma nomenHe KoexTopa Latitude Longitude Bucuna Ipsu natym Kpajmn natym CaKymBALA | KOACKTOPA | campler Sampler | Number of
S:Srl:]%récre Country Plot number :wapiftg Altitude wlm I m oo wlw v wm o] 'ﬁgm}ggggf S;n;gll;lar height surface used
c|{c|{M|M|C|C|C|C|M|M|C|C pIDIMIMIYIVIDIDIMIMIYI]Y periods (m) (m?) samplers
116 7 3 11452717 (1]9]1]0]2]|S8 2 3|0(0]1|1]9|3|0]J1]0]1]9 1 5 1 1 0.08 0
216 7 3 214512717 (1]9]1]0]|2]|S8 2 3|0(0]1|1)]9|3|0]J1]0]1]9 1 4 1 1 0.08 3
3|6 7 3 914|527 |17 (1]9]|1]|]0]|2]|S8 2 1({5|1(2|1|8|3|]0|0|1]|1]|9 2 1 1 0.246 5
Tabdema 672012.DEM Pe3ynTatu 1abopaTopHjCKUX aHaJK3a BOACHE JCTO3UIMje ca buonnankaijcke Tauke HuBoa 2 u3 Ouyaka. Canpikaj ,,00aBe3HHX " eleMeHara.
Table 672012. DEM The results of laboratory analyses of wet deposition on the Level II sample plot in OdZaci. The content of 'mandatory’ elements.
Epoi IMepuoan cakynbama Konnuuna
Pexnn Pol Collection period Osnaka | Oco6una y30pKa Konpny- N N A N (total)
6poj “g:f)iﬂ:f‘e On/From Jlo/To Tepuox | VYsopka V3opka Total pH KTHBHTET TOC K Ca Mg Na N |__|4 Cl N 0_3 S-SOs :It:ﬂ::?;;—r TDOO?\I DOC
Sequence Plot Period Sample Sarpple collected Conductivity | (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) ma/l (mg/l) ma/l (mg/1) eql ma/l (mg/1)
number AAMM.ITTT AAMM.ITTT code attribute sample (uS/cm) (mg/t) (mg/t) (kearl) (mg/t)
number | DD MM YYYY | DD MM YYYY (mm)
274 3 151218 100119 1 9 1 13.1 5.24 55.9 13.8 1.615 1.955 | 0.565 | 27560 | 1.49 | 1051 | 0.94 1.69 0.929 6.52 9.23
275 3 100119 300119 2 9 1 24.8 4.61 54.7 11 4.290 6.350 | 3.115 | 39.920 | 24.94 | 12.01 1.33 2.73 0.650 6.12 7.70
276 3 300119 140319 3 1 1 157.1 5.48 0.2 24.6 4.350 | 10.795 | 3.090 | 43.545 | 5.39 | 10.01 | 6.06 4.89 2.206 11.20 15.60
277 3 300119 140319 3 2 1 25.6 5.4 1 53.6 2.795 4505 | 1.205 | 28.340 | 4.37 - - - 2.670 19.20 31.90
278 3 140319 040419 4 1 1 39.9 6.2 180.3 38.9 4.940 7.655 | 2.455 | 43500 | 12.89 | 34.04 | 156 7.52 3.251 18.30 29.00
279 3 040419 220419 5 1 1 810.1 5.98 194.9 37.2 8.155 5110 | 1.500 | 22.880 | 13.2 - 0.06 0.85 3.065 16.60 27.00
280 3 040419 220419 5 2 1 141.6 551 128.4 65.3 | 10.200 | 5.165 | 1.605 | 22.395 | 11.45 | 551 0.28 8.56 3.297 16.60 44.00
281 3 220419 080519 6 1 5 1179.7 551 104 17.2 4.005 2.735 | 0.895 | 22.325 | 11.2 | 58.06 | 0.22 4.98 2.670 8.58 14.60
282 3 220419 080519 6 2 5 177.0 5.86 82.6 42.7 | 10.140 | 9.625 | 3.030 | 28.775 | 14.88 | 5.01 0.26 6.02 1.600 15.30 23.00
283 3 080519 160519 7 1 5 1179.7 4.88 39.7 10.8 2.160 1.840 | 0.535 | 25.975 | 1.02 4.00 3.65 2.82 1.115 4.25 7.59
284 3 080519 160519 7 2 5 177.0 4.81 30.6 11 2.560 6.195 | 1.740 | 30.350 | 0.95 6.01 1.22 3.29 1.161 4.57 6.93
285 3 160519 280519 8 1 1 499.4 4.93 57.6 12.6 2.600 3.435 | 1.165 | 31585 | 3.72 3.00 0.04 2.82 2.090 5.66 7.65
286 3 160519 280519 8 2 1 104.2 4.81 104.5 42.8 2.330 3.445 | 1.155 | 34720 | 5.15 | 10.01 | 0.70 3.38 2.786 17.80 25.00
287 3 280519 060619 9 1 1 351.6 4.25 100.6 19.1 3.070 2970 | 1.120 | 30.735 | 6.16 8.01 0.96 2.73 1.625 72.30 11.90
288 3 280519 060619 9 2 1 86.1 4.57 54.6 37.5 1.685 3.255 | 1.095 | 33.705 | 2.46 7.51 1.83 4.89 1.579 14.60 34.00
289 3 060619 020719 10 1 1 487.6 4.98 104.2 19.1 4.320 2.235 | 0.830 | 27.910 | 10.15 | 4.00 3.81 2.54 2.833 8.82 14.00
290 3 060619 020719 10 2 1 89.7 4.79 44 29.6 2.660 1.875 | 0.665 | 28.965 | 2.49 5.51 0.27 2.26 1.393 12.70 20.00
291 3 020719 160719 11 1 1 362.6 5.06 50.6 9.64 3.535 1930 | 0.755 | 29.250 | 1.12 4.50 2.35 14.48 1.207 411 8.15
292 3 020719 160719 11 2 1 82.6 5.16 38.6 16.9 2.365 1945 | 0.745 | 28.985 | 1.04 4.00 0.78 2.16 1.347 8.63 6.98
293 3 160719 020819 12 1 1 479.6 5.24 152.9 35.8 8.410 4220 | 1515 | 34.110 | 9.17 8.01 0.68 | 38.08 3.831 12.30 20.00
294 3 160719 020819 12 2 1 81.8 5.46 59.4 19.2 1.905 4975 | 1580 | 27.855 | 2.44 5.51 0.98 4.04 2.601 11.30 11.00
295 3 020819 150819 13 1 1 843.1 4,71 50.8 18.3 3.980 | 12.555 | 2.415 | 35.050 | 2.46 6.01 2.90 10.06 1.045 10.50 11.00
296 3 020819 150819 13 2 1 127.0 5.56 6.7 11.6 2.730 4115 | 0.670 | 34520 | 1.11 6.51 3.16 3.67 1.161 4.39 6.52
297 3 150819 020919 14 1 1 458.1 4.89 74.1 44.8 3.430 3.880 | 0.875 | 31.530 | 8.38 3.50 0.54 18.05 1.625 7.36 29.60
298 3 150819 020919 14 2 1 82.2 4.98 16.9 27.4 1.545 4.400 | 0.780 | 32.935 | 0.46 5.51 0.15 2.73 1.161 12.20 18.60
299 3 020919 120919 15 1 1 217.1 5.2 69.7 36.8 4.025 5.965 | 1.260 | 33.395 | 2.33 4.50 0.58 6.86 2.229 16.10 22.70
300 3 020919 120919 15 2 1 40.9 5.33 16.5 22 1.355 3430 | 0.560 | 32.795 | 0.33 6.01 043 | 36.67 1.207 12.20 14.60
301 3 120919 071019 16 1 1 148.2 5.97 23.1 21.4 2.820 3.545 | 0.560 | 33.715 | 1.25 5.01 1.46 | 40.05 1.811 10.10 12.40
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Epoi Ilepnoau cakynbama Koanuuna
Peaun Po) Collection period O3naka | Ocoéuna y30pka Konny- N- N- Adka N (total)
opoj oraenie Oa/From Jlo/To Tlepnox | VY3opka Y3opka Total KTHBUTET TOC K Ca Mg Na Cl S-SO4 areT DOC
TMOBPUINHE - pH L NHa4 NO Alkalinity TDON
Sequence Period Sample Sample collected Conductivity | (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)
number Plot AMMITTT | JULMM.ITTT code attribute sample (uS/cm) (mg/t) (mg/1) (ea/t) (mgf1)
number | DD MM YYYY | DD MM YYYY (mm)
302 3 120919 071019 16 2 1 26.4 5.23 225 16.3 2.175 3.585 | 0.615 | 32.630 | 0.22 5.51 0.52 | 23.22 1579 7.58 10.80
303 3 071019 301019 17 1 1 23.1 5.7 17.3 414 8.545 | 14.765 | 2.650 | 33.985 | 251 | 33.04 | 2.26 15.51 2.903 19.20 26.60
304 3 071019 301019 17 2 1 3.5 5.76 162.1 14.9 3.150 4.075 | 0.690 | 32.230 0.7 32.54 1.19 14.29 5.921 6.26 5.53
Tabema 672012.DEO Pe3ynratu 1ab0paTopHjCKUX aHATH3a BOJICHE JICMO3UIUje ca buonnnukamnujcke Tauke HuBoa 2 u3 Onaka. Camapikaj ,,0MIHOHUX* eJIeMeHATa
Table 672012. DEO The results of laboratory analyses of wet deposition on the Level Il sample plot in Odzaci. The content of "optional’ elements
Epoi Tepuonn cakyn/bama Koanunna
Pesnu 6poj ornle);]n e Collection period O3sHaka V3opka
Tepuon y30pKa Total Mn Fe P-PO,* Cu Zn Pb Cd
S:qr‘:j)”ie ronpunne On/From Ao/To Period Sample collected (ng/L) (ng/L) (mgh) (ng/L) (ng/L) (re/L) (nglg)
umbe 0 JIAMM.ITTT IAMMITTT code sample
number DD MM YYYY DD MM YYYY (mm)

274 3 151218 100119 1 9 13.1 0.0182 0.0281 2.86 0.0149 0.0098 0.3494 0.038

275 3 100119 300119 2 9 24.8 0.0091 <0.0005 6.08 0.0145 0.0115 0.3505 0.038

276 3 300119 140319 3 1 157.1 0.0053 <0.0005 3.31 0.0153 0.0162 0.3511 0.039

277 3 300119 140319 3 2 25.6 0.0058 <0.0005 3.15 0.0159 0.0177 0.3672 0.039

278 3 140319 040419 4 1 39.9 0.0025 <0.0005 4.01 0.0208 0.0102 0.3266 0.045

279 3 040419 220419 5 1 810.1 0.0037 <0.0005 4.78 0.0205 0.0146 0.3350 0.045

280 3 040419 220419 5 2 141.6 0.0161 <0.0005 5.23 0.0226 0.0087 0.3051 0.046

281 3 220419 080519 6 1 1179.7 0.0099 <0.0005 3.87 0.0194 0.0144 0.3878 0.046

282 3 220419 080519 6 2 177.0 0.0091 <0.0005 6.06 0.0207 0.0124 0.3643 0.048

283 3 080519 160519 7 1 1179.7 0.0088 <0.0005 2.48 0.0185 0.0132 0.3724 0.047

284 3 080519 160519 7 2 177.0 0.0072 <0.0005 2.55 0.0181 0.0139 0.3201 0.046

285 3 160519 280519 8 1 499.4 0.0083 <0.0005 2.99 0.0213 0.0102 0.3973 0.048

286 3 160519 280519 8 2 104.2 0.0091 <0.0005 3.49 0.0228 0.0115 0.3739 0.051

287 3 280519 060619 9 1 351.6 0.0053 <0.0005 2.94 0.0236 0.0262 0.3822 0.049

288 3 280519 060619 9 2 86.1 0.0058 <0.0005 2.55 0.0227 0.0177 0.3724 0.054

289 3 060619 020719 10 1 487.6 0.0025 <0.0005 3.7 0.0236 <0.0005 0.3649 0.052

290 3 060619 020719 10 2 89.7 0.0037 <0.0005 2.81 0.0236 <0.0005 0.3891 0.048

291 3 020719 160719 11 1 362.6 0.0161 <0.0005 3.34 0.0243 <0.0005 0.3634 0.045

292 3 020719 160719 11 2 82.6 0.0099 <0.0005 2.92 0.0262 <0.0005 0.3743 0.045

293 3 160719 020819 12 1 479.6 0.0091 <0.0005 4.13 0.0285 <0.0005 0.3611 0.053

294 3 160719 020819 12 2 81.8 0.0088 <0.0005 3.11 0.0273 <0.0005 0.3336 0.053

295 3 020819 150819 13 1 843.1 0.0072 <0.0005 3.58 0.0232 <0.0005 0.0372 0.023

296 3 020819 150819 13 2 127.0 0.0048 0.0189 3.16 0.0178 0.0338 0.0007 0.023

297 3 150819 020919 14 1 458.1 0.0107 0.0155 4.39 0.0202 0.011 0.0580 0.025

298 3 150819 020919 14 2 82.2 0.018 0.006 3.11 0.0217 0.0264 0.0309 0.024

299 3 020919 120919 15 1 217.1 0.0046 0.0185 4.34 0.0207 0.018 0.0051 0.026

300 3 020919 120919 15 2 40.9 0.0183 0.0193 2.81 0.0221 0.0126 0.0751 0.019

301 3 120919 071019 16 1 148.2 0.0014 0.0024 3.44 0.0238 0.0133 0.0171 0.032

302 3 120919 071019 16 2 26.4 0.1414 0.0265 2.89 0.0274 0.0155 0.0367 0.042

303 3 071019 301019 17 1 23.1 0.0006 0.0104 3.82 0.0321 0.0162 0.0470 0.028

304 3 071019 301019 17 2 35 0.0287 0.0036 2.95 0.0297 0.0131 0.0903 0.033
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30. Y30PKOBAIBE U AHAJIN3E
OITAJIOTI' BUJBHOT' MATEPHUJAJUIA
XPACTA KUTIbAKA U XPACTA
JYXKXIAKA HA ITAPIHEJTAMA
HUBOA || MOHUTOPUHT A

Cakyrbame U y30pKOBambe OMaior OUbHOT
Mmarepujaia xpacra kuTmaka (Quercus petraea
/Matt./ Liebl.) na ®pymikoj ropu, OJHOCHO XpacTta
ayxmaka (Quercus robur L.) y Ownamuma,
o0yxBaTUIIO je cienche akTMBHOCTH:

1. cakymbamke OMJBHOT MaTepHjajia OIajor
ca crabaia,

2. TpaHCHOPT MaTepujajia Jio jadopaTopuje,

3. pa3mBajambe MaTepujasia Ha (pakiuje
nunrha, TpaHYuIa, MI0/I0Ba,

4. cyuieme MaTepujajga Ha TEMITEpATypH O

70°C y Tpajamy ox 24 4aca,

MJICBEH-€ OCYIIICHOT MaTepHjalia,

MHUKpOTajacHa JUrecTyja u

7. XeMmHjcKa aHau3a.

oo

JlaTymu Kaja je BPIIEHO caKyIlJbarba Jiiiha
M OocTajior Marepujaia Ha BHOMHIUKAIIUjCKUM
TaukaMa HHBoa 2 Ha Ppymikoj ropu u Oyanuma,
natu cy y tabemu 30.1. [Ipema yrmyTcTBUMa JIATHM
y Manyaiuma ,,ICP Forests“ ciyx0e, Bpcte apseha
ce obenexarajy onpheHUM pemHHM OpojeM, TpH
geMy XpacT KUTHaK uMa 6poj 048, a XpacT myKmbak
051. JlucHu MaTepujan ocTalux BpcTa apseha je
obenexxen komom 888. Takohe, mpema wucTEM
VITyCTBHMA, Y30pKOBaHO JTUIIThe XpacT TyKibaka u
XpacT KWTHaka, ce obemexaBa komom "11.1"
(xonoHa "o3Haka y3opka'), ¢ 003UpoM n1a ce paau
0 TIABHHUM BpcTtamMa JpBeha Ha OIJICTHHM
noppmmHama. Ca 11.2 je oOenexxeH JHCHU
Martepujan mpatehmx BpcTa, MOK Cy KOIOBHUMA
"14.1" u "16" obenexaBajy y30pKOBaHHU ILTOOBH,
OIHOCHO TpaHuuIle (MpeyHrka <2 CM) UCTHUX BPCTa
BpCTa.

I[Ipema  ymyrcrBuma  ,ICP  Forests®
mporpama, Koju ce mpuMmewnyjy ox 2012. romune,
taberne ca obape3sHUM (Tadene 3 u 4) U OIMITHOHIM
(Tabene 6 u 7) enemMenTuMa Om Tpedane ma Oymy
CrojeHe y jefHy 3ajemHuuKy Tadbery. C 003upom aa
Ou ce cmajameM OBUX Talema M3ryomia
MIPETJIETHOCT yClIel BEIMKOr Opoja KoJOHA U
nojaTaka, MmoJaTke CMO OCTABHIIM Pa3/IBOjCHE Yy
nBe Taderne.

CakymbeHo Jsumhe ¥ TpaHYdIe W3
KOJIEKTOpa je TMo mpujeMy Yy JabapaTopujy
O/IBajaHO, 3aBEICHO M HYMEPUCAHO Y HHTEPHY
KIBUTY 1a00paTOPHjCKUX y30paKa.

30. SAMPLING AND ANALYSIS OF
SESSILE OAK AND
PEDUNCULATE OAK
LITTERFALL ON LEVEL 1l
SAMPLE PLOTS

The process of collecting and sampling
sessile oak (Quercus petraea /Matt./ Liebl.)
litterfall on Fruska Gora and pedunculate oak
(Quercus robur L.) litterfall in Odzaci included the
following activities:

1. litterfall
collection,

2. transport of litterfall to the laboratory,

3. litterfall sorting into fractions of foliage,
twigs, and fruit,

4. litterfall drying at

70°C for 24 hours,

grinding of dried samples,

microwave digestion and

chemical analysis.

No o

The dates of litterfall sampling on Level |1
sample plots on Fruska Gora and in Odzaci are
given in Table 30.1. According to the instructions
given in the ICP Forestss manuals, each tree
species has a specific number. For instance, sessile
oak is assigned number 048 and pedunculate oak
051. Litterfall of other tree species is designated
888. Furthermore, according to the same
guidelines, the sampled sessile oak and
pedunculate oak leaves are given code "11.1°
("sample code” column) since they are the main tree
species on the plots. Code 11.2 is given to the
collected litterfall of other species and codes "14.1°
and "16° are assigned to the sampled fruits and
twigs (diameter <2 cm) of the same species.

According to the latest 'ICP Forests
guidelines, which were published in 2012, the
tables with mandatory (Tables 3 and 4) and
optional parameters (Tables 6 and 7) should be
combined into one table. Since the merged tables
would contain a great number of columns and data
which would make them less comprehensive, we
have decided to present data in two separate tables.

Upon reception at the laboratory, the leaves
and twigs collected from the litterfall collectors
were classified, numbered and entered into the
internal register of laboratory samples.
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VY3opuu smmha W ocramor  OHIJBHOT
Mmarepujajga Cy, pa3BpCTaBaHH y TpU TpyIie-
rpanunie, TiogoBu U gumhe. [loreHnujaHo
NPUCYTHU MHCEKTH Cy oJcTpameHu. CBU y30pIH
Cy OCTaBJbEHHM Jia Oyay Ba3AyIIHO OCYIICHU 24
yaca Ha CyBOM TomioM Ba3ayxy a0 70°C no
KOHCTAaHTHE Mace W MJICBEHHM Yy oaroBapajyhem
miauHy. Oneare ox mo 30 mg cy ozBajaHe 3a
onpehuBame C u N y CHN anamajzepy ca
TEPMOKOH/YKTOMETPH]CKUM JIETEKTOPOM TIPOH-
3Bohaya Elementar cepuje Vario EL Il mo
crangapaHoM Merony oxapehusama elemena C
972.43.2000.

[Mpunpema y3o0paka Jajbe je BpIIEHA
JTECTHjOM TIOTIIOMOTHYTOM MHKpOTajiacuma ca
A30THOM KHCEJIMHOM M BOJOHHK-IIEPOKCHIOM Ha
180°C y mukpoTanacHoj nehHUIM Mo/l TPUTHCKOM
mpousBohaua Milestone Serie D. 13 nampaBibeHHX
pacTBopa caapxkaj S u P oapeluBan je Ha anaparty
“Vista Pro” wmeromoM WHAyKOBaHE KYIUIOBAaHE
mia3me ICP-OES. Canpixkaj merana K, Mg u Ca je
onpehmBan mameHom TexHWkoM Ha AAC
(aTOMCKO-aTnCOPIIIMOHOM CIEKTPOPOTOMETPH]OM)
nmn AEC (aTOMCKO-eMHCHOHOM cHeKkTpodoTo-
METPHjOM).

Konrentpaiije cy mnpepadyyHate Ha CyBY
Macy JI0OHMjeHy cyIlielheM OMJFHOT MaTepHjana y
cymaunm Ha 105°C 10 KOHCTaHTHE Mace.

The samples of litterfall were sorted into
three groups — twigs, fruit, and foliage. Insects were
removed. All samples were first air-dried to
constant weight for 24 hours in dry and warm air,
at max 70°C and then ground in a suitable mill.
Sample weights of 30 mg were separated for C and
N determination in a CHN analyzer with the
thermoinductometric detector manufactured by
Elementar from the Vario EL Il series, using the
standard method of element C determination
972.43.2000.

Sample preparation was further performed
by microwave-assisted digestion with nitric acid
and hydrogen peroxide at 180°C in a pressurized
microwave oven, manufactured by Milestone
Series D. The content of S and P in the obtained
solutions was determined using the "Vista Pro’
device and applying inductively coupled plasma
(ICP-OES) method. The content of K, Mg and Ca
was determined by either AAS (Atomic Absorption
Spectrophotometry) or AES (Atomic Emission
Spectroscopy) flame techniques.

The concentrations were recalculated for the
dry weight obtained by oven-drying the plant
material to constant weight at 105°C.

Ta6esa 30.1. /larymu cakyrbama onajior OWbHO MaTepujalia U BPCTe CAKyIJbEHUX y30paka Ha
BuonHaukanujckuM Taukama HuBoa 2, Ha Opyikoj ropu u 'y Oyanuma.
Table 30.1. Dates of litterfall sampling and types of collected samples on the Level II sample plots on Fruska Gora
and in Odzaci.

®pyuika ropa Ouann
Jatym Fruska Gora Jatym Odzaci
Date Juer I'panuunue ILnox Date Jlucr I'panunue Inox
Leaf Twigs Fruit Leaf Twigs Fruit
02.07. i i 02.07. i +
02.08. + + 02.08. + +
15.08. i i 15.08. i +
23.08. + + 23.08. + + +
02.09. i i i 02.09. i + +
11.09. + + + 11.09. + + +
07.10. i i i 07.10. i + +
17.10. + + 17.10. + + +

Ilo 3aBpmieTKy BereraMoHOr Iepuoaa
2019. rogmne, ca OMOWHIWKAIMjCKUX Tadaka Cy
y3€TH y30pIu Jinntha NCIUTHBaHUX BpcTa ApBeha,
Kako Ou ce oapeauie JrcHa mospinuHa (eng. LA —
leaf area [m°]) u cyBa maca numtha (eng. DW — dry
weight [g]), kao u Ha 6a3u oBa JBa mapamerpa
u3padyHajsa cyBa Maca Jumrha 1O jeOUHULU
nospumae  (eng. LMA — leaf mass per area
[kg/m?]). Y3opak 3a momeHyTe aHau3e 6pojao je
100 mmcroBa. Jlucma mnoBpmmHa je onpehena
amapatom ADC Bioscientific Ltd. AM300 Portable
Leaf Area Meter, HakoH uera Cy JHCTOBH
CTaBJbEHH Ha CYLICH-E.
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At the end of the growing season in 2019,
leaf samples of investigated tree species were taken
in order to determine LA - leaf area [m?]) and DW
— dry weight [g]), and then using these two
parameters to determine LMA — leaf mass per area
[ka/m?]). A sample consisted of 100 leaves. ADC
Bioscientific Ltd. AM300 Portable Leaf Area Meter
was used to determine the leaf area..



CymeHn cy [0 amcoilyTHO CYBOI CTama, Ha
temnepatypu o 105°C, y Tpajamy ox 24 yaca.

Hakon Bahewa M3 cymHMIE JHCTOBU CY
H3MEpEeHH Kako Ou ce noduia cyBa Maca. Mepeme
je m3BpmieHo Ha Mettler ananmTuukoj Baru, ca
taynomhy ox 4 nenumaine. CyBa Maca numha 1o
JEAMHHUIIM TIOBPIIMHE j€ U3pauyyHaTa Kao KOJIUIHHUK
cyBe Mace Jsmmha ¥ JIMCHE TOBpIIMHE
(LMA=DWI/LA [kg/m?]).

The leaves were then dried to oven-dry state, at
105°C, for 24 hours.

After taking the leaves out of the oven, dry
weight was measured on Mettler analytical
balances with an accuracy of four decimal places.
Dry leaf mass per area was calculated as the ratio
of the dry weight of leaves and leaf area
(LMA=DWI/LA [kg/m?)).

383



Ta6ema 30.2. Omrry mogarm o bruonHIMKAIMjCKOj TaUuKK HUBOA 2 Ha DPyYIIKOj TOPH ca KOje Cy Y3ETH Y30pIH onaior OMJFHOT MaTepHjalia
Table 30.2. General data regarding the Level 11 sample plot on Fruska Gora where litterfal samples were collected

. Teorpadcka mupuHa Teorpadcka ny:xkuna Honpl.nm-m Ascrusrn fICPHOL CaKyILLALA
Peann Bpoj Latitude Longitude Bpoj ca Koje ce Collection period
Bpoj Jemuma oryeHe Haamopcka xoneKTOpa BpUIH On/From Jo/To Tprvende
Sequence | Country ToBpuinHe B".c""a Collector y3opiconaihe Comments
Plot Altitude Sampling
number number c|C|M|M]|C C|M|M|C number area AD | /D | MM | MIM | T/Y | T/Y | A/ID | /D | M/IM | MIM | TIY | TIY
(m?)
[ 167 [1]4]s5]o0o]9 ]2 9l 4]97 s 1] o0 2 JoJ2]5]oJo] o 1 0 6 1 9 1 7 1 0 1 9 -
Ta6ena 30.3. Campxaj ,,00aBe3HHX " eleMeHaTa y onajaoM OMJBEHOM MaTepHjajly XpacTa KUTHhaka Ha bruonHmukanumjckoj Tauku HUBoa 2 Ha Dpymikoj ropu
Table 30.3. The content of ‘mandatory’ elements in the sessile oak litterfall on the Level 11 sample ploton Fruska Gora
Iepuon cakynbama Bpmiemse ananusa Cysa
. Collection period Analysis conducted maca ToBpummua
Pexnn Bpoj On/From . Jo/To O;]/Fromy Jlo/To O3naka O3Haka mmmha Maca 100 fOO
Bpoj “22;5::26 BpCTe y30pKka no m? Jm;::z? JINCTOBA N S P Ca Mg K C
Sequence Plot JULMM.ITTT JULMM.ITTT JULMM.ITTT JULMM.ITIT Species Sample Dry leaf 100 leaves Area of (mg/g) (mg/g) (mg/g) (9/xg) (9/xg) (9/xg) (9/100g)
number | number | DDMM.YYYY | DDMMYYYY | DDMMYYYY | DDMMYYYY | %% code masper ©) mczr'ﬁg"es
(kg/m?)
203 1 01.06.2019 02.07.2019 11.11.2019 22.11.2019 048 11.1 19.02 1.147 1.147 2.87 0.63 2.95 46.27
204 1 01.06.2019 02.07.2019 11.11.2019 22.11.2019 048 16 9.70 1.524 0.580 6.67 0.97 1.12 48.31
205 1 02.07.2019 02.08.2019 11.11.2019 22.11.2019 048 11.1 21.72 1.057 1.082 2.93 0.69 2.88 46.06
206 1 02.07.2019 02.08.2019 11.11.2019 22.11.2019 048 16 9.02 1.472 0.767 4.61 1.05 1.60 48.63
207 1 02.08.2019 15.08.2019 11.11.2019 22.11.2019 048 11.1 19.54 1.075 1.215 3.56 0.72 2.65 45.19
208 1 02.08.2019 15.08.2019 11.11.2019 22.11.2019 048 16 11.67 1.504 0.752 5.42 1.05 1.22 48.30
209 1 15.08.2019 23.08.2019 11.11.2019 22.11.2019 048 11.1 19.41 1.212 1.115 5.36 0.62 1.97 44.72
210 1 15.08.2019 23.08.2019 11.11.2019 22.11.2019 048 16 9.54 1.353 0.583 7.13 0.99 0.73 46.08
211 1 23.08.2019 02.09.2019 11.11.2019 22.11.2019 048 11.1 16.61 1.056 1.080 4.05 0.63 3.11 45.44
212 1 23.08.2019 02.09.2019 11.11.2019 22.11.2019 048 16 0.0838 35.3 0.4211 5.48 1.193 0.300 4.28 0.82 0.61 48.98
213 1 23.08.2019 02.09.2019 11.11.2019 22.11.2019 048 14.1 6.61 0.967 0.740 3.24 0.90 2.28 45.37
214 1 02.09.2019 11.09.2019 11.11.2019 22.11.2019 048 11.1 16.21 0.994 1.000 3.22 0.65 2.39 45.69
215 1 02.09.2019 11.09.2019 11.11.2019 22.11.2019 048 16 7.35 1.178 0.422 5.62 1.01 0.84 46.11
216 1 02.09.2019 11.09.2019 11.11.2019 22.11.2019 048 14.1 5.10 0.897 0.841 3.16 0.76 2.57 43.50
217 1 11.09.2019 07.10.2019 11.11.2019 22.11.2019 048 11.1 10.38 0.713 0.695 4.18 0.74 2.01 44.93
218 1 11.09.2019 07.10.2019 11.11.2019 22.11.2019 048 16 4.85 0.849 0.670 4.65 0.78 1.37 40.92
219 1 11.09.2019 07.10.2019 11.11.2019 22.11.2019 048 14.1 7.74 1.146 0.983 3.29 0.87 2.80 47.98
220 1 07.10.2019 17.10.2019 11.11.2019 22.11.2019 048 11.1 9.72 1.560 0.722 5.35 1.35 242 44.02
221 1 07.10.2019 17.10.2019 11.11.2019 22.11.2019 048 16 10.17 1.127 1.036 5.02 0.88 1.08 45.87
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Ta6ena 30.4. Campxaj ,,ONIMOHKUX €IEMEHATa y OnajioM OMJPHOM MaTepHjajly XpacTa KuTikaka Ha bruonnaukanujckoj Tauky HEBoa 2 Ha Ppymikoj ropu.

Table 30.4. The content of *optional’ elements in the sessile oak litterfall on the Level II sample plot on Fruska Gora

P - A l'lepno;( calcyn.rbalba

eIHU 0]

Bpo oracane e Ouawa | Onava 20 n Fe cu P ca

S:S;%r;cre Pr;g:sg;uﬂlq&g; TIMMITIT TIMMITIT Species code | Sample code (na/g) (ng/g) (ng/g) (ug/g) (Ha/g) (Ha/g)

DD.MM.YYYY DD.MM.YYYY

203 1 01.06.2019 02.07.2019 048 11.1 13.97 778.72 106.45 9.68 41.43 2.57
204 1 01.06.2019 02.07.2019 048 16 187.50 503.48 125.45 42.72 45.08 3.33
205 1 02.07.2019 02.08.2019 048 11.1 16.92 848.93 125.43 9.82 42.28 2.60
206 1 02.07.2019 02.08.2019 048 16 158.33 567.30 97.22 44.27 36.45 3.03
207 1 02.08.2019 15.08.2019 048 11.1 18.88 725.48 132.53 9.32 41.78 2.82
208 1 02.08.2019 15.08.2019 048 16 216.67 636.23 122.23 42.72 44.88 3.40
209 1 15.08.2019 23.08.2019 048 11.1 20.37 1127.35 287.63 10.20 44.25 2.73
210 1 15.08.2019 23.08.2019 048 16 126.67 649.33 295.98 37.75 44.80 3.28
211 1 23.08.2019 02.09.2019 048 11.1 15.43 1155.37 120.53 8.97 4347 2.58
212 1 23.08.2019 02.09.2019 048 16 130.00 413.43 74.97 37.97 44.60 3.02
213 1 23.08.2019 02.09.2019 048 14.1 49.78 267.72 180.65 25.52 45.08 3.08
214 1 02.09.2019 11.09.2019 048 11.1 15.17 938.30 123.93 8.42 42,52 2.75
215 1 02.09.2019 11.09.2019 048 16 182.50 528.98 97.23 36.17 42.63 3.47
216 1 02.09.2019 11.09.2019 048 14.1 46.80 307.52 55.80 22.92 43.10 3.05
217 1 11.09.2019 07.10.2019 048 11.1 14.92 1493.88 160.27 8.42 42.80 2.58
218 1 11.09.2019 07.10.2019 048 16 231.67 648.10 117.60 25.05 43.52 3.32
219 1 11.09.2019 07.10.2019 048 14.1 231.67 303.82 57.10 29.05 45.48 3.08
220 1 07.10.2019 17.10.2019 048 11.1 140.83 1779.17 137.50 36.32 18.93 2.90
221 1 07.10.2019 17.10.2019 048 16 200.00 1065.53 191.17 27.83 46.50 3.73
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Taéema 30.5. Oty mogarm o bruonHMKaMjCKOj Tauky HUBOA 2 y OyaIMa ca Koje ¢y y3eTH y30pIli Onajior OMJFHOT MaTepHjalia

Table 30.5. General data regarding the Level II sample plot in Odzaci where litterfal samples were collected

Pele'n Bpoj Feorpa(bcr.ca IHPHHA Feorpa(l)cx.a JyKHHA Haxmopexa Bpoj e I]:gj‘zpc"e";l"l);“ Alc'mngl(;ll Il;z];il;zﬂpceﬂrlicg’él.rbama
bpoj 3emiba oraieie Latitude Longitude Bucuna KoaexTOpa y30pKoOBame Oa/From Jlo/To Mprmenge
Sequence | Country punHe Altitude Collector Sampling area Comments
number Plothumber | C | C| M| M|C|C|C|C|M|M|C]|C number (m?) D | /D | MM | MM | T/Y | T/Y | A/D | /D | M/IM | MIM | TIY | TIY
[ T1]e6]7 [ T I3l4]s5]2]7]1]7]1]ef1]0 0] 2 2 Jof2]5]oJo] 0 1 0 6 1 9 1 7 1 0 1 9 -
Taoesa 30.6. Canpxaj ,,00aBe3HUX " elleMeHaTa y onajioM OMJFHOM MaTepHjally XpacTa JIy)Kmaka Ha bruonHnnkanujckoj Tauku HuBoa 2 y Oyanuma
Table 30.6. The content of ‘mandatory’ elements in the pedunculate oak litterfall on the Level II sample plot in OdZaci
. Mepuon cakynsbama Bpuewe anatuza Cysa maca Maca ToBpmmna

Penu bpoj Collection period Analysis conducted Osnaka | Osmaka auuiha o 100 100
Bpoj ormeane On/From No/To On/From JNo/To BpCTe y30pka m? JncTOBA AHCTOBA N S P Ca Mg K C

Sequence HOBFl,)Ilg t“ ne Species Sample Dry leaf Mass of Area of (mg/g) (mg/g) (mg/g) (9/xg) (9/xg) (9/xg) (9/100g)

number JLMM.ITTT JILMM.ITTT JAMM.ITTT JAMM.ITTT code code mass per 100 100 leaves

number DD.MM.YYYY DD.MM.YYYY | DD.MM.YYYY | DD.MM.YYYY m(kgim?) | leaves(q) (m)

184 3 01.06.2019 02.07.2019 11.11.2019 22.11.2019 051 11.1 23.59 1.555 1.387 4.08 1.19 15.72 45.90
185 3 01.06.2019 02.07.2019 11.11.2019 22.11.2019 051 16 10.96 0.897 0.931 5.52 0.84 2.08 47.10
186 3 02.07.2019 02.08.2019 11.11.2019 22.11.2019 051 11.1 14.42 1.102 0.989 551 1.72 4.93 43.81
187 3 02.07.2019 02.08.2019 11.11.2019 22.11.2019 051 16 8.08 0.724 0.449 4.47 0.74 0.75 46.32
188 3 02.08.2019 15.08.2019 11.11.2019 22.11.2019 051 11.1 18.79 1.187 1.018 4.83 1.35 2.80 45.85
189 3 02.08.2019 15.08.2019 11.11.2019 22.11.2019 051 16 12.47 0.778 0.879 3.33 0.63 1.36 46.01
190 3 15.08.2019 23.08.2019 11.11.2019 22.11.2019 051 11.1 20.38 1.281 1.093 4.16 1.34 3.13 46.07
191 3 15.08.2019 23.08.2019 11.11.2019 22.11.2019 051 16 6.77 0.632 0.926 3.79 0.82 1.21 45.92
192 3 15.08.2019 23.08.2019 11.11.2019 22.11.2019 051 14.1 8.53 0.831 1.015 2.15 0.64 4.11 43.97
193 3 23.08.2019 02.09.2019 11.11.2019 22.11.2019 051 11.1 17.12 1.113 0.999 4.15 1.16 2.57 45.38
194 3 23.08.2019 02.09.2019 11.11.2019 22.11.2019 051 16 0.0719 19.8 0.2753 8.44 0.636 0.694 3.54 0.59 1.36 45.60
195 3 23.08.2019 02.09.2019 11.11.2019 22.11.2019 051 14.1 7.18 0.624 0.790 1.75 0.48 2.98 40.29
196 3 02.09.2019 11.09.2019 11.11.2019 22.11.2019 051 11.1 20.01 1.191 1.017 4.50 1.43 2.89 44.50
197 3 02.09.2019 11.09.2019 11.11.2019 22.11.2019 051 16 9.88 0.776 0.936 4.85 0.68 1.12 45.94
198 3 02.09.2019 11.09.2019 11.11.2019 22.11.2019 051 14.1 11.29 0.866 1.008 1.50 0.50 4.81 45.73
199 3 11.09.2019 07.10.2019 11.11.2019 22.11.2019 051 11.1 16.66 1.075 0.820 4.61 1.42 2.00 45.77
200 3 11.09.2019 07.10.2019 11.11.2019 22.11.2019 051 16 9.13 0.841 0.756 4.53 0.70 1.40 40.59
201 3 11.09.2019 07.10.2019 11.11.2019 22.11.2019 051 14.1 9.57 0.823 0.891 1.59 0.46 3.81 46.43
202 3 07.10.2019 17.10.2019 11.11.2019 22.11.2019 051 11.1 14.72 1.190 0.932 5.33 1.32 2.57 44.30
203 3 07.10.2019 17.10.2019 11.11.2019 22.11.2019 051 16 5.81 0.584 0.616 7.23 1.16 0.39 39.35
204 3 07.10.2019 17.10.2019 11.11.2019 22.11.2019 051 14.1 10.17 0.832 0.857 1.50 0.42 2.95 44.98
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Ta6ema 30.7. Canpxaj ,,ONMIMOHNX " €IEMEHATA Y OaJIoM OMJEHOM MaTepHjaly XpacTa JIy)Kiaka Ha bBHonHInKkanmjckoj Tauku HuBoa 2 y Oyarmma

Table 30.7. The content of *optional’ elements in the pedunculate oak litterfall on the Level II sample plot in Odzaci

l'lepno;( CaKkyn/bama
Collection period

Pe,tul'u Bpoj ornenne moppmuHe O3Haka BpcTe O3Haka y30pka Zn Mn Fe Cu Pb Cd
s Bpoj P PloiiEl numbell') Ow/From AolTo Species cgde Sampley coge (ng/g) (ng/g) (ng/g) (na/g) (na/g) (na/g)
equence number JULMM.ITTT JULMM.ITTT
DD.MM.YYYY DD.MM.YYYY
184 3 01.06.2019 02.07.2019 051 11.1 19.35 178.38 326.98 11.30 36.38 1.73
185 3 01.06.2019 02.07.2019 051 16 22.82 123.70 397.27 10.10 27.97 2.70
186 3 02.07.2019 02.08.2019 051 111 18.02 126.58 443.73 10.07 37.03 1.93
187 3 02.07.2019 02.08.2019 051 16 22.83 90.83 213.32 8.78 40.83 2.53
188 3 02.08.2019 15.08.2019 051 111 15.83 183.68 496.37 7.95 36.77 2.10
189 3 02.08.2019 15.08.2019 051 16 15.48 76.17 265.62 8.88 38.93 1.98
190 3 15.08.2019 23.08.2019 051 11.1 21.37 154.85 517.37 10.35 37.62 2.27
191 3 15.08.2019 23.08.2019 051 16 24.05 87.90 489.82 9.70 38.10 2.57
192 3 15.08.2019 23.08.2019 051 14.1 7.15 35.57 94.15 9.78 37.57 2.15
193 3 23.08.2019 02.09.2019 051 11.1 17.92 179.88 389.68 8.57 38.90 242
194 3 23.08.2019 02.09.2019 051 16 28.18 70.68 214.93 9.47 38.63 2.50
195 3 23.08.2019 02.09.2019 051 14.1 5.58 38.50 127.22 9.10 38.60 2.10
196 3 02.09.2019 11.09.2019 051 11.1 14.80 287.87 659.72 8.45 17.47 2.45
197 3 02.09.2019 11.09.2019 051 16 28.48 103.78 309.77 10.72 40.65 2.85
198 3 02.09.2019 11.09.2019 051 14.1 5.48 40.50 79.47 10.83 35.45 2.02
199 3 11.09.2019 07.10.2019 051 11.1 17.03 195.95 692.60 7.73 40.50 3.52
200 3 11.09.2019 07.10.2019 051 16 14.43 81.73 282.10 10.62 40.10 2.68
201 3 11.09.2019 07.10.2019 051 141 5.55 31.80 56.18 9.45 36.05 1.85
202 3 07.10.2019 17.10.2019 051 11.1 14.90 278.07 3.22 7.00 40.43 2.35
203 3 07.10.2019 17.10.2019 051 16 47.38 87.62 362.25 9.03 42.22 2.57
204 3 07.10.2019 17.10.2019 051 14.1 5.38 27.37 90.48 8.15 29.58 1.55

387



388



31. METEOPOJIOLLIKA OCMATPAIbA
Y 2019. TOJJMHU

31. METEOROLOGICAL
MEASUREMENTS IN 2019

Mereoposnomka ocMmarpamba TokoM 2019.
TO/IMHE BpILEHA Cy Ha OrJIEJHUM MOJbUMa IPyror
HuBoa Ha @Dpymkoj ['opu u mymu BpameBuna y
Hepomama  xom  Opaka.  JlerepMmunucame
METEOpOJIOUIKMX Mapamerapa Ha JAPYrOM HHBOY
MoHuTopuHTa y 2019. TomuHuM je 0O0yXBaTWIIO
obaBe3He mapamerpe u To: Temneparypy (AT) u
penaTuBHy BiaxkHocT Basayxa (RH), xomuumny
nagasuHa (PR), Op3uny (WS) u mpaBar Berpa
(WD), xao u conapny pamujaiujy (SR). [Togamum cy
npuka3anu |y Tabemama mpeaBuheHuM  3a
HU3BEIITABAKE 34 JPYyrd HHUBO MOHUTOPHUHIA
IIYMCKHX eKocHcTeMa. Y JajbeM TEKCTY ce JIajy
HajBAXHHUja OMa)karba 32 METCOPOJIOUIKE MPUITHKE
TokoM 2019. romuHe Tpema  IomanMMa
PenyOnuukor — XHIpOMETEOPOINIOMIKOr  3aBOJA
(Meceunn OwnTeHH 3a jaHyap, (ebOpyap, Mapr,
amnpwI, Maj, jyH, jyJ, aBrycT, cenreMoap u okrodap
2019. romune).

IIpema momammmma PXM3 (Meceunu OunTeH
3a CpOujy, janyap 2019) janyap 2019. romune je
Oouo mecty HajkumHUju y Behem neny CpOwuje.
[lpema mepemrMa Ha METEOPOJIOIIKO] CTAHHIIN
npyror HuBoa Ha @pymkoj ['opm wm3MepeHa je
Cpelra MecevHa TeMreparypa Basayxa o 3,7°C.
[Ipoceuna mMeceuHa penaTHBHA BIAXKHOCT Ba3Iyxa
Ha MCTUM METECOPOJIONIKMM CTaHHIAMa y jaHyapy
2019. romune cy Oune 79 omHocHo 85%. Tpenng
KpeTama Cpelmhe MECCUHe TeMIlepaType Baziyxa
Ha OMOMHAMKAITH]CKO] Taury Ha Opymkoj ['opw je
MpuKasaH Ha cienehem rpadukony.

Meteorological measurements in 2019 were
taken on Level II sample plots on FruSka Gora and
in Branjevina Forest in Deronje near Odzaci. The
measurements of meteorological parameters of
Level Il monitoring included the following
mandatory parameters: air temperature (AT) and
humidity (RH), precipitation (PR), wind speed
(WS), wind direction (WD), and solar radiation
(SR). The data are presented in the data submitting
tables for Level Il monitoring of the effects of air
pollution on forest ecosystems. The following text
presents the most important observations for the
meteorological conditions in 2019 according to the
Hydrometeorological Service of the Republic of
Serbia (monthly bulletins for January, February,
March, April, May, June, July, August, September,
and October 2019).

According to RHMS (Monthly Bulletin for
Serbia, January 2019), January 2019 was the sixth
t in most of Serbia. According to measurements at
Level II meteorological stations on Fruska Gora,
the mean monthly air temperature was 3.7°C,
respectively. The mean monthly relative humidity
at the same meteorological stations in January 2019
was 79 and 85%, respectively. The trend of mean
monthly air temperature on the sample plot on
Fruska Gora is shown in the following graph.

Cpenma TeMIiepaTypa Ba3ayxa Ha OMOMHIMKaIKjcKoj Tauku HUBO || Opymika [opa 3a nepron 2009-2018. roauna

s  The mean monthly air temperature on Level II sample plot on Fruska Gora in the period 2009-2018

2010 2011 2012 2013 2014

2015 2016 2017 2018 2019 2020

y =0.024x - 47.378

R2=0.0007
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[Ipema nogaumma PXM3 (Meceunu ounteH
3a Cpoujy, pedpyap 2019) dhedpyap 2019. roaune
je OMo M3HajA MPOCEYHO TONAO M CyIIaH Ha JeNy
Peny0Onuke CpOuje.

[Ipema nogaumma PXM3 (Meceunu ounteH
3a Cpoujy, mapt 2019) mapt 2019. rogune je 6uo
MeTH HAJTOIUIMjH M LIECTH HAjCYIIHUjU MapT y
PenyOnuum  CpOuju, omgHocHo y wmapry 2019.
rojHe OWJIO j€ 3HATHO Mak¢ TaJaBUHA HEro IITO
je yoOu4ajeHo 3a 0Baj Mecell.

[Ipema noganmma PXM3 (Meceunu ounteH
3a CpOujy, anpun 2019) anpun 2019. je Behu aeo
Cpbuje 6uo y xarteropuju Torio. Ilpema mctum
nomaiiuma (Meceunu OwmnreH 3a CpOwujy, ampuul
2019) je 3a Behmny PenyOnuke CpOuje mpema
KOJIMYMHU IIaJaBUHaA (§78)(6) HOpMaJIHO OO KHWIIHO.
[Ipema moganmMa ca METEOpPOJIOUIKE CTAHUIE Ha
Opymikoj opu m3MepeHa je cpeama MecedHa
Temnepatypa Bazgyxa ox 11,8°C, a =Ha
Meteoponoiikoj y Jepowama kox Onaka 12,7°C.
[Ipoceyna mMeceuHa penaTHBHA BIAKHOCT Ba3mIyxa
HAa WCTUM METEOPOJONIKMM CTAHWIAMA y ATPUITY
2019. romuue cy 6une 73 ogaocHO 72%.

[Ipema momanimma PXM3 (Meceunu O6unten
3a CpOujy, maj 2019) maj 2019. romuune je Ouo
OCMH HajXJIQJIHjU W WIECTH HAJKUIIHWJA Maj y
Behem gmeny CpoOuje. Cpeama  MeceuHa
TeMIiepaTypa Ba3dyXa Ha OHOMHIMKAIIH]CKO]
taun y [epomama 6una je 14,7°C y3 mpoceuny
penaTuBHy Biary Bazmyxa on 82%. VYkymHa
KOJIMYMHA TIaJaBWHA je y Majy y Behem gemy
Perryouke CpOuje Omira y rpaHuIlamMa BeoMa
KHIITHOT JI0 ecKTpeMHO kuiHor. [Ipema moganmma
PXM3 (Meceunn ounren 3a Cpoujy, jya 2019) jya
2019. ronuue je OWo TOmMao, a mpeMa KOJIWYHHU
nagaBuHa y Behuan PemyOnmuke CpOuje HOpMaH
no kuman. Cpenmba MeceuHa TeMIeparypa Basayxa
Ha OMOMHIWKANMjCKOj Tauku Ha Ppymikoj ['opu je
n3Hocuna 19,7°C, a 'y Jlepomama 21,7°C.

[Ipema momammma PXM3 (Meceunn OuiTeH
3a CpOujy, jya 2019) jyn 2019. rogune je Oumo
MPOCEYHO TOMA0 U TIPOCEYHO KHIIOBUT HAa
nonpy4jy Pemybnmuke CpbOuje Tpennm mosehama
Cpelibe MEceyHe TeMIlepaType Basayxa y jyay y
Meproay MOHHUTOPHWHTa Ha OMOWHAMKAIIH]CKO]
Ta4mu apyror HuBoa Ha ®pymkoj ['opu je nprkaszan
Ha crieneheM rpaduKoHYy.
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According to RHMS (Monthly Bulletin for
Serbia, February 2019), February 2019 was warmer
and drier than the multiannual average in a part of
the Republic of Serbia.

According to RHMS (Monthly Bulletin for
Serbia, March 2019), March 2019 was the fifth
warmest and sixth driest March in the Republic of
Serbia. In other words, March 2019 had
significantly less precipitation than usual for this
month.

According to RHMS (Monthly Bulletin for
Serbia, April 2019) in April 2019, most of Serbia
was in the category of warm weather. According to
the same database (Monthly Bulletin for Serbia,
April 2019), most of the Republic of Serbia was in
the category normal to rainy regarding
precipitation. According to data from the
meteorological station on Fruska Gora, the mean
monthly air temperature was 11.8°C, while it was
12.7°C at the meteorological station in Deronje
near Odzaci. The mean monthly relative air
humidity at the same weather stations in April 2019
was 73 and 72%, respectively.

According to RHMS (Monthly Bulletin for
Serbia, May 2019), May 2019 was the eighth
coldest and sixth rainiest May in most of Serbia.
The mean monthly air temperature at the sample
plot in Deronje was 14.7°C with the mean relative
humidity of 82%. The total rainfall in May in most
of the Republic of Serbia ranged from very rainy to
extremely rainy.

According to RHMS (Monthly Bulletin for
Serbia, June 2019), June 2019 was warm and
regarding precipitation, it was normal to rainy in
most of the Republic of Serbia. The mean monthly
air temperature on the sample plot on Fruska Gora
was 19.7°C, and it was 21.7°C in Deronje.

According to RHMS (Monthly Bulletin for
Serbia, July 2019), July 2019 was average warm
and average rainy in the Republic of Serbia. The
trend of increasing mean monthly air temperature
in July during the monitoring period on the Level
Il sample plot on Fru$ka Gora is shown in the
following graph.
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IIpema momammmma PXM3 (Meceunu OunTeH
3a CpOujy, aBryct 2019, centembap 2019, kao u
okrobap 2019) asryct 2019, cenrembGap 2019.
roguHe, ka0 u oktobap 2019. romuue cy Owmim
TOILIH, a 3a0€IeKEeH je ¥ CYITHH MEPUOI.

Y Amekcy 5. ce majy momamu  3a
MeTeoposomke cranune Ha Ppymkoj ['opu u y
Hepomama 3a cnemehe oOeBe3ne mapamerpe:
temmiepatypy (AT) w pematuBHY BIaXKHOCT
Baznayxa (RH), kommunnay nagasuna (PR), Op3uny
(WS) u mpaBarp Berpa (WD), xao um comapHy
pammjanjy (SR) y Tabenmama mpensuheHum 3a
M3BelITaBame 3a HUBO |1

Mean monthly air temperature in Juli in the period 2009-2018

y =0.0878x — 155.05

R?=0.0283

2015 2016 2017 2018 2019 2020

According to RHMS (Monthly Bulletin for
Serbia, August 2019, September 2019 and October
2019), August 2019, September 2019 and October
2019 were warm, with dry periods.

The Anex 5 provides data obtained at the
meteorological stations Fruska Gora and Deronje
for the following mandatory parameters: air
temperature (AT), relative humidity (RH),
precipitation (PR), wind speed (WS), wind
direction (WD), and solar radiation (SR) in the
tables proposed for Level 11 monitoring reports.
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