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1. YBOJ

[Iporpam ICP 3a mryme (MelyyHapoaau KooneparoHu
nporpam 3a mnpaheme crama myma Espome) y
Peny6omumn  Cpbuju ce onBHja KOHTHHYHPAHO Of
2003. romune. IIpaheme crama mryma Husoa 1 oBor
nporpama y 2017. ronuHN OJHOCH c€ MTPBEHCTBEHO Ha
ocMmarpame W Tpoueny aedonujanuje kpyHa apseha
Ha onpeheHnM maprienaMa OMOMHIVKAIN]CKAX TadaKa
(BUT) na Ttepuropuju Penybmuke Cpbuje, mopen
octanux ocmarpama mnpema IIpupyunuky ICP 3a
myme. CucteMm npahema cTama IIymMa je HHTeTpUCcaH y
IP>KaBHO IIYMapcKO OKPYKEHE, TaKo Jja y Iporpamy
y4eCTBYje HEKOJIMKO HHCTHUTYLMja Ca  CBOjUM
capaJHHIIMA TT0]T KOOPHIHAIMjOM YTIpaBe 3a IIyMe 1
HaroHamHOT (pokan 1mentpa (HODI) Cpbuje 3a
npaheme crama myma y MHCTUTYTY 3a IIymMapcTBO.
Ipumep osakse crpykrype je CLRTAP' mporpam
(KonBeHmuja o mpekorpaHuIHOM IPEHOCY Ba3AyIIHUX
3araljema) Koju je yCTaHOBJbeH mpe 25 TomuHa ca
IIUBbEM Jla ce cMamu Ba3aylnHO 3araheme EBpore.
Iporpam ICP 3a myme? ce oxsuja y oxeupy UNECE?
nctoBpeMeHo Ha 6.000 OWOWHAWKAIIMjCKUX Tadaka
rae Ce Mmpatu BUTAJIHOCT U 3PaBCTBCHO CTAlLC LIyMa
EBpone. Cpake romune H®DI[ CpOuje oOpahyje
MOAAaTKe  MNPUKYIUBEHE  Ha  TEPeHy  TOKOM
BETreTAlMOHOT IIEpUO/a, CaulibaBa M3BEIITa] U
JocTaBjba ra  MHHHCTapcTBY  IOJHOIIPUBpEIE,
LIyMapcTBa W BOAONpPHBpEnE - YIpaBH 3a IIyMe.
WzBemraj o cramy mrymMa Ha OWOWHAWKAITH]CKUM
taukama CpOWje Ha EHIVIECKOM je3WKY ce JIOCTaBba,
Takohe cBake TOAMHE, [JIaBHOM KOOPAMHALMOHOM
uentpy” nporpama ICP 3a myme koju ce Hauasu y
Xambypry, Hemauxa.

1. INTRODUCTION

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 areas of the sample
plots 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 cooperation is
CLRTAP®> programme (Convention on Long-Range
Transboundary Air Pollution), which was launched 25 years
ago with the intention to reduce and prevent air pollution in
Europe. ICP Forests® Programme (International
Cooperative Programme on Forest Condition Monitoring)
has been simultaneously performed under UNECE' on 6000
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
Hamburg, Germany.

! CLRTAP — Convention on Long —range Transboundary Air Pollution

2 |CP Forests — International Co-operatative Programme on Assessment and Monitoring of Air Pollution Effects on Forests

¥ UNECE- United Nations Economic Commission for Europe

* PCC of ICP Forests — Johann Heinrich von Thunen — Institute, Institute for World Forestry, Programme Coordinating Centre

of ICP Forests, Hamburg, Germany http://www.icp-forests.org

> CLRTAP — Convention on Long —range Transboundary Air Pollution

®ICP Forests — International Co-operatative Programme on Assessment and Monitoring of Air Pollution Effects on Forests

"UNECE- United Nations Economic Commission for Europe

8PCC of ICP Forests — JohannHeinrich von Thunen — Institute, Institute for World Forestry, Programme Coordinating Centre of

ICP Forests, Hamburg, Germany http://www.icp-forests.org
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2. AKTUBHOCTH MOHUTOPHHTI A 3A HUBO |

Mpesxa HuBoa 1 je yctaHoBibeHa 3a mpalieme
3IPaBCTBEHOI CTama LIyMAa U HUXOBE IPOCTOPHE U
BPEMEHCKE NPOMEHE Ha IIMPOKO] OCHOBH M Y TOKY
HEONXOAHOT BpeMEeHCKor mepuona. CucTeM OBOT
HHBOA MOHUTOPHUHTA aJCKBAaTHO MOKPUBA HAjBaXKHHUjE

myme y EBpomn. Mpexa Huoa 1 cagpxu
MIPUOTIKHO 6.000 raprena MOHHUTOPHHTA
(OMoMHIMKAIU] CKUX Tayaka), CHUCTEMAaTCKU

pacniopehennx y mpexu 16 x 16 km mupom Erporre.
VY mojenvHNM 3eMJbaMa TOCTOjU Tyiha HaIFioHATTHA
Mpexa (4 x 4 km) y nnipy TIOTITyHH]€ TIPOIICHE CTamba
Ha HAlMOHAJIHOM M PErMOHAJIHOM HMBOY. Y OKBUPY
Hwugsoa 1 mpare ce cnenehu mapamerpu: crame KpyHa,
XEeMH3aM 3eMJBHUILTA U UCXpaHa IIyMcKor Apseha.

3. METOJAE U KPUTEPUJYMU

[lpema KOOpPIMHATHO] MpPEXH OWOWHIUKIIN]CKHX
Tavaka onpel)yjy ce y mpoctopy BUT mapuene koje cy
O3HAYCHE y CPEJAMHU METAJTHOM IIMIIKOM japke 0oje.
V3opum gpeBeha 3a mponeHy —CcTama  KpyHa
cUCTEeMaTCKu ce Ompajy kao kmactep oxm 4 Mecra
(Cnuka 1).

Cauxa 1. [lpuka3 OHOMHIUKAIMjCKE Tauke —

2. MONITORING ACTIVITIES - LEVEL |

Level | network was established for monitoring
the health condition of forests and their spatial and
temporal changes on a large scale and over a specified
time period. This level of monitoring adequately covers
the most important forests in Europe. The Level I network
contains approximately 6.000 monitoring or sample plots
systemically arranged in the 16 x 16 km gridnet across
Europe. Some countries have a denser national network
with the aim of providing 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

According to the coordinate grid of sample plots,
a sample plot is defined as a plot with a rod of a vivid
color in its center. The trees sampled for the assessment
of the crown condition are systemically selected as 4-
point cross clusters (Figure 1).

Camka 2. Kiace nokpoBHocTu kpyHa 1o Kpagty
1. nomuHaHTe, 2. KOJAOMHHaHTHE, 3. CyOJOMHHaHTHe, 4.
MOTHIIITEHE, 5. ymupyhe

Kiactepa ca 4 mecra ca 6 crabana ¥ MpuUMEpOM
M3MellTamka y3opaka apseha

Figure 1. Sample plot — 4-point cluster with 6
trees and an example of replacing tree specimens Figure 2. Crown canopy classes after Kraft: 1. dominant, 2.

codominant, 3. subdominant, 4. suppressed, 5. Dying

VY cMmepy dYetwpH TiaBHE CTpaHe CBeTa Ha
yIaJbEHOCTH O 25 m 0] HEHTPaJIHOr MecTa — IIUIIKE,
ofabupa ce 1o Iect Hajommkx crabana (yKymHo 24),
Koja ce Ie(HHUIITY Kao Y30pIH 3a NPOIEHY. Y30pIu
npeeha moapa3symeBajy cBe Bpcre npseha, mof
YCJIOBOM JIa UM je BUCHHa JpBeTa npeko 60 cm. Knace
MOKPOBHOCTH, NipeMa cuctemy Kpadra (momuHaHTHa,
KOIIOMUHAHTHa, CYOJOMHHAaHTHa, WOTHIITEHa |
ymupyha), onpelyjy ctabna koja ce y3umMajy y oo3up

Four subplots oriented along the Cardinal points
at a distance of 25 m from the central place (the rod) are
established. In each subplot, the 6 trees nearest to the
subplot centre are selected as sample trees, resulting into
24 sample trees per plot. The samples include all tree
species with a minimum height of 60 cm. The crown
canopy classes after Kraft (dominant, co-dominant,
subdominant, suppressed and dying) are used as a
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3a TIPOIEeHy, aimu 0e3 3HaYajHuX MEXaHHMYKUX
omrehema (Cnuka 2). M3abpana crabma TpajHO ce
03Ha4yaBajy OpojeBuMa 3a Oynyhe crayiiHe TpoOICHE.
Crabia koja cy yKIIOmheHa 300T Mepa ra3foBama WIn
U3 HEKUX JpyrHX pasjora, 3aMemyjy ce€ HOBUM
crabnrMa. YKOIHMKO C€ CacTOjuHa YKJIOHHM YHCTOM
CeYOM, OCTaBjba C€ LIEHTpaJIHA Tauka A0 MOJHM3ama
HOBE CacTOjHHE.

CramHa orjemHa TOBpIIMHA Has3BaHAa €
OvonHnuKanyjcka Tayka. CacToju ce oA LEeHTpa, KOju
je ompeheH Ha OCHOBY KOOpAWHATa M Ha TEPEHY je
obenexxeH MeTasHOM ImmmkoM. Ha 25 merapa on
LEHTpa, a y TpaBly YETUPU IJIAaBHE CTpaHE CBeTa
onpehieHe Cy OIVie[HE TMOBPIIMHE, HAa KOjUMa je
m3aBojeH0 mo 6 crabaima koja Cy oOenexeHa
OpojeBuma ox 1 110 6.

3.1. Crame KkpyHa

VY OKBHpY HaLIMOHAJIHOT ¥ TPAHCHALIMOHAIHOT
uctpaxuBamba (HuBo 1) crame kpyHa ce mpema
[Ipupyunuky ICP 3a mryme og 2012. rogune n3zpaxana
Kiacama nedolmjaiiyje, 0K ce IpolieHa mpoMeHe 0oje
1 KOMOMHOBaHa IpolIeHa olITehiermha BUIIE He Paau.

criterion for selecting trees, excluding trees with
significant mechanical injury (Figure 2). The selected
trees are permanently marked with numbers for the future
permanent 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.

A sample plot is a permanent observation plot. Its
center, determined by its coordinates, is marked with a
metal rod in the field. Six trees, marked with numbers 1-
6, are singled out at a distance of 25 m from the center in
the direction of the 4 cardinal points.

3.1. Tree crown condition

Within the framework of the national and
transnational research (Level 1) and following the 2012
ICP Forests Manual, the tree crown condition is assessed
by the classes of defoliation. Discoloration and combined
damage classes are no longer included in the assessments.

Tabesa 1. Kiace nedonujaunje npema UN/ECE u EU knacudukauuju
Table 1. Classes of defoliation according to UN/ECE and EU classification

Knaca Crenen nedosujanuje lpouenar rybutka
Class Degree of defoliation sutha/deTiHa
Needle / leaf loss %
0 Hema / none 0-10%
cnab (ynosopasajyhwu) / slight 0
1 (warning) >10-25%
2 cpemmu / moderate >25-60%
3 jax / severe >60-100%
4 cysa crabuna / dead 100%

Hedonmjammja ce npouemwyje y HHTEpBaIUMa 011
5 % u rpynuiie ce y 5 knaca HejenHakor oncera (Tabena
1).

4. TPAREIHE CTAIBA IIYMA Y PENIYBJIMIN
CPBUJA 2017. TOJAUHE HUBO 1

[Ipema mporpamy pasia BH3YyelIHO OCMaTpame Ha
TepeHy je W3BpIIeHO Ha TepuTopuju PemyOmmke CpOuje
npema Manyany ICP 3a myme 3a 2017. roguny y
Nepuoay OA jyHa 10 Kpaja cenrtemOpa. I3BpiieHa je
NpoLICHa CTamka KpyHa U YCTaHOBJbEHA cy omTehema Ha
npsehy ox Gonectu u mrerounHa. [Ipema [lpupyunuky
ICP 3a mryme mporieHa ctama KpyHa apseha 006aBiba ce Ha

Defoliation is assessed in 5% intervals and it is
classified into 5 groups of uneven range (Table 1).

4. FOREST CONDITION MONITORING IN THE
REPUBLIC OF SERBIA IN 2017 - LEVEL |

Visual monitoring, conducted according to the
ICP Forests Manual, was carried out in the period from
June to the end of September 2017. It included crown
condition assessment and determination of damage
caused by diseases and pests. According to ICP Forests
Manual, crown condition assessments are mandatory on
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CBUM TayKaMa CBAaKe TOJMHE, IOK C€ IIPOLEHA CTamba
3eMJBHMIITA W CTalkE€ HUCXpaHe IIyMCKor npeeha —
¢donmmjapue ananmmze obaBma cBakux 10 romuHa.
Monuntopuar HMBO-a 1 y Texyhoj 2017. romuHm
00aBWIN Cy MCTpaXUBaul U CTpyumaunu MucTuTyTa 32
urymapctso, JIT ,,CpOujamryme’, Hanmonanaux mapkosa,
»bepnan®, ,Komaonuk“ wu ,Tapa“, HWucturyra 3a
HU3M]CKO ITYMapCTBO W XKUBOTHY cpeanny Hoeu Can u
JIT ,,BojBoamHanryme*.

Ha cmumm 3  pmar je mpukas pacnopena
omomHaMKarMjkux Tadaka HwBoa 1 m HuBoa 2 Ha
teputopuju  Pemmybmmke  CpOuje vy ['eorpadcxom
MH()OPMALIMOHOM CHCTEMY

I'eorpadckn undopmammonn cucrem (I'MC) je
MUTUTATHA ~anaT 3a Tpapuuky U ajdpaHyMepHuKy
NpPE/ICTaBy pealHuX MPOCTOPHHX I10jaBa, MaHUITYJAIN]y
BEJIMKUM OpOjeM TMpPOCTOPHUX TMOJaTaKa, HpPOCTOpHE
aHanuze u mozene. I'MC mpuctyn y HENOKYIHOM MOCTY
WLIT 3a myme, npahema crama IIymMa BEIHKHX pa3Mepa
Ha HHMBOY JpKaBa je HE3aMeHJbMBA MpOIEaypa Koja
oMoryhaBa aziekBaTaH NpHKa3 y peaJHOM KOOPIUHATHOM
cucremy cBux mnoparaka. Kopummiheme I'MC moctymka
MoYM-e 0J1 odeTHe (aze oxpehuBama Mpexe JOKaIwje
BUT ravaka, paga Ha TepeHy Mmapkupamwa BT Tauaka
noxpmkom [TIC (Global Position System) pydarux
ypehaja ma no yHoca mogaraka y [MC cuctem, uspaze
aHaiM3a, MojieNa M apxXuBHpama mnojaraka (Hesenuh et
al. 2011) mo I'C npouenypu.

3a mpaktnuny ['MC ynotpe®y KoopIuHATHH
pedepentan cucrem (KPC) moxe ce o0jacHUTH Kao
KOOPAMHATHU CHCTEM KOjU je MOBE3aH ca 3eMJbOM ca
I'eomerckum  [larymom. KPC moxe Outm ['eomercku
KOOPJIMHATHU CHUCTEM y KOME CY IMO3MIHUje TePHUHUCAHE
reorpad)CKOM JY)KMHOM U IIUpUHOM. Y  BehuHH
cilyyajeBa c€ KOPHCTH MPOjEeKTOBAaHW KOOPAMHATHH
CUCTeM TI/A€ Cy KoopauHate mpebayeHe Yy paBaH
kopuctehn Man npojekinjy. OBaj ¥ OCTanu TEPMHUHHU CY
npenr3Ho AedUHUCaHN 10 Mel)yHapoIHUM CTaHJapauMa
(1SO 19111:2003).

Cra6mna Ha orimenumMm noseuma BUT Husoa 2 Ha
tepuropuju PermyOimke CpOuje cy reoIeTCKi CHUMIbEHA
M YyHElleHa Y KOOpAMHAaTHM cucrteM. Ha ciommm 3
npukaszaH je pacropen BUT tauaka Huso 1 m HuBo 2.
ManunynatiBHEM TipucTynioM y oparopapajyhem [MC
nporpamy, CeleKUHjoM ojpeljeHe TeMe WIN KeJbEHOT
NOAaTKa, Ha OBAaKBO] AIUTMKALMjH MOXE Ja ce Aoduje
jacaH TpHWKa3 CBHX pEJEBaHTHUX al(QaHyMEPHUUKUX U
NPOCTOPHUX IOJaTaKa.

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 year.
Level I monitoring in 2017 was carried out by researchers
and experts from the Institute of Forestry, S.E.
‘Srbijasume’, National Parks "Djerdap’, "Kopaonik® and
“Tara™ as well as the Institute of Lowland Forestry and
Environment, Novi Sad and S.E."Vojvodinasume’.

Figure 3 shows the spatial distribution of Level |
and Level Il sample plots on the territory of The Republic
of Serbia presented in Geographic Information System
(GIS).

Geographical Information System (GIS) is a
digital tool designed for graphic and alphanumeric
presentation of spatial data. It can store and manipulate a
great number of spatial data, perform spatial analyses and
create models. 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 used from the initial stages of
mapping the network of sample plots (SP) and sample
plot marking in the field, supported by GPS (Global
Position System) handheld devices, to the final stages of
entering data into the GIS system, making analyses and
models and data storing (Neveni¢ at al ., 2011).

Coordinate Reference System (CRS) is used for
the practical application of GIS. With the help of
coordinate reference systems (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, a 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 (1SO 19111:2003).

The location of trees on the Level 1l sample plots
in The Republic of Serbia was specified and entered into
the coordinate system. Figure 3 shows the spatial
distribution of Level I and Level Il sample plots. The use
of the most appropriate GIS application can allow us to
get a clear representation of the relevant alphanumeric
spatial data by selecting a desired theme or a piece of
data.
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4.1. buonnguxkanujcke Tauke Huso 1

Y  rtoxy @ 2017. TOAWHE  Ha  CBHUM
OMOMHIMKAIIMjCKUM TavyKaMa M3BpIICHA je OIICHA CTamba
nedonmjaije U eBUICHTHpame omTehema o THITOBUMA.
3a m3pagy OBOT W3BEIITaja KOpHUITheHW Cy TMomanyl u3
(dhopmynapa-3anucHUKa KoOje ucTpaknsaun VHcTUTYyTA 32
mrymapcTBo - beorpan, WHcturyra 3a HU3HjCKO
LIyMapcBO U KUBOTHY cpenuny - HoBu Can, y npucycTBy
CTPYYHHUX JIMIA, IIyMapCKUX HHCIEKTOpa, LIyMapCKUX
MHKEHepa U TeXHUYapa HaJJICKHHUX 338 PEOHE, PEBHPE Y
kojuma cy BUT mocraBbeHe, momymaBajy Ha JIHILy
mecra. Ilopen oBux, HakoH obmmacka BUT, cacrtaBipanu
Cy W 3alMCHUIM OJi CTPaHE HaUIC)KHUX LIYMapCKUX M
JIOBHUX HWHCIIEKTOpa, MUHHCTAapCTBa MOJHONPUBPEIE,
LIyMapcTBa U BOAONPHUBpENE, YIIpaBe 3a LIyMe, TAe CY y3
JatymMe oOunacka M WMEHa TMPHUCYTHHX, YKPaTKo
HaBeJlcHa HajBaXKHM]ja 3allakara U OlleHE O 00aBJBEHHM
TEPEHCKUM IOCJIOBUMA.

Hpxehn ce mporpama pagma, a y cCKiaay ca
npornucaHuM Hopmama u3 Ilpupydnuka y Toky 2017.
roguae Ha BUT obaBspeHa je mpolieHa cTama KpyHa H
NPUKYIUBEHU Cy Y30pUM 33 XEMHjCKYy aHaIu3y
acumunanuonux opraHa. H®L[ je ypemHo mocraBno
pesynrtate M W3BElITaje YTpaBH 3a IIyME W TJIaBHOM
cenumty PCC ICP 3a myme y XamOypry (Anekc 3).

TepeHcku paj] Ha oricepBanmju cradaia, mpoleHa
CTama KpyHa Ha OHMOMHIMKAIMjCKUM Taukama y 2017.
roguan  3arodeo je 12.06.2017. rogune y LT ,,Yxume*
Ha BUT 47, a 3aBpmeH je 30.08.2017. ronune ca BUT 36
Ha Teputopuju LT ,, Tumouke nryme* — bosbenai.

[Ipukynspame y30paka 3a XEMHjCKE aHaln3e
aCUMHWJIALIMOHUX OpraHa 00aB/EHO je y TEpUOAY OJ
21.09.2017.  pmo  11.10.2017. rogmme, ca 8§
OMOMH/IMKAIIMjCKUX Tayaka, a y CKIIJy ca MPOIHCAHUM
Hopmama 1peMa [Ipupyunmky ICP 3a mryme.
[lpukynssenn mnomamm ca TepeHa oOpaheHn cy y
naboparopuju UuctutyTa.

4.1. Sample plots — Level |

During 2017, defoliation was assessed and
damaging agents recorded and classified on all sample
plots. This report uses data obtained from the field forms -
reports filled by researchers from the Institute of Forestry
in Belgrade and the Institute for Lowland Forestry, Novi
Sad in the presence of experts, forest inspectors, forest
engineers and technicians responsible for the particular
sample plot localities or areas. Upon visiting the sample
plots, reports were also compiled by the competent
forestry and hunting inspectors and by the Forest
Directorate of the Ministry of Agriculture, Forestry and
Water Management. They include the date of the visit, the
names of the attendees, the most important observations
and the evaluation of the performed field activities.

This year activities were, as usual, carried out in
complete accordance with the standards of the ICP
Forests Manual. The crown condition was assessed and
the samples collected for the chemical analysis of
assimilation parts. The National Focal Center submitted
the results and reports to the Forest Directorate and to
PCC ICP with its headquarters in Hamburg (Annex 3).

The field work on tree observation and crown
condition assessment started on June 12" 2017 in the FE
‘Uzice’, SP 47 and ended on August 30", 2017 in the
territory of the FE ‘Timocke Sume’ — Boljevac, SP 36.

The collection of samples for the chemical
analysis of assimilation parts was carried out in the period
from September 21% to October 11", 2017 on 8 sample
plots, in accordance with the standards of the ICP Forests
Manual. The obtained field data were processed in the
laboratory of the Institute of Forestry.

Cauka 4. O6enexena crabna va Huso-y 1 BUT 13
Figure 4. Trees marked at Level | SP 13
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Camke 5 u 6. Crabna obenexena miounnama, Huso 1 BUT 57
Figures 5 and 6. Trees marked with plates, Level | SP 57

Camke 7 u 8. Crabna obenexena rmiounnama, Huso 1 BUT 7
Figures 7 and 8. Trees marked with plates, Level | SP 7

Cauxa 9 n 10. Ilocrarspame nonouniia Huso 1. BUT Op. 8,
Figures 9 and 10. Marking Trees with plates, Level | SP 8
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4.2. 3actyn/beHocT ApBeha Ha OMOMHIUKAIMjCKUM
TayKama

Y 2017. roguau ypaheHa je mpoleHa cCTama
myMckux Bpcra Ha 130 OMOMHAMKAIMjCKMX Tadaka.
IIportena  gedomujarmje w  mpaheme  omrehema
NPOY3POKOBAHMX OMOTHYKHM M a0MOTHYKHM (haKToprMa
M3BpIICHA je Ha YKynHO 2923 crabana.

3acTyrpeHOCT BpCTa npeeha Ha
OMOMHINKAIIN]CKUM TadKama MprKaszaHa je Ha TpaduKOHy
1. bykBa je Haj3acTymsbeHHja BpcTa ca 839 crabama, a
ciene xpacroBu. Llep je 3actyrupen ca 533, cmamgyH ca
395, a kutmak ca 199 crabana. I'pab je 3actyruben ca 107
crabayia, a octanu jauithapu ca ykynHo 524 crabna.

On ykymHo 326 4deTuHapckux cTabajia Ha
OMOMHINKAIM]CKUM TayKaMa Haj3acTyIUbEHHja je cMpda
ca 145 crabna. Jena je 3acTymubeHa ca 62, upHU OOp ca
67, a 6enu 6op ca 52 crabina.

Bbpoj crabama mo BpcTama HE3HATHO Bapupa y
OJIHOCY Ha NPETXOJHE roinHe npahema cTama myma.

Kuthak
Sessille oak

CnagyH
Hungarian oak

Llep
Turkey oak

Byksa
Beech

OcTtanu nuwhapu
Other broadleaves

[pab
Hombeam

4.2. The share of trees on the sample plots

In 2017, 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 2923 trees.

Graph 1 shows the share of trees per species on
the sample plots. Beech is the most common species with
839 trees. It is followed by oak species. There are 533
Turkey oak trees, 395 Hungarian oak trees, and 199
sessile oak trees. There are also 107 hornbeam trees,
while the remaining 524 trees belong to other broadleaved
species.

Out of 326 coniferous trees on the sample plots,
spruce is the most common species with 145 trees. Firs
account for 62 trees, Austrian pines for 67, and Scots
pines for 52.

The number of trees per species insignificantly
varies in comparison with the figures from the previous
year of forest condition monitoring.

LipHu Bop
Austrian pine

Benn
bop
YeTuHapm
Conifers S,COtS
pine

I'paduxon 1. 3acTymibeHocT Bpcta apBeha Ha OMOMHAMKALM]CKUM Taukama y 2017.ro.
Graph 1. The share of trees per species on sample plots in 2017
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4.3. IIpouena crama kpyHna apseha y 2017. roaunn

Onena crama KpyHa crabama HeMa 3a IHJb
yTBphHBamke y3pOUHO-TIOCIAEIUYHUX OnHOca. MehyTtum,
NPUKYIUbAe HABEJICHUX TI0JIaTaka Yy TOKY OyKer
neproia W HUXOBO TIOBE3MBABE Ca  CACTOjJUHCKUM
KapakTepucTHKaMa oMoryhuhe KOHKpeTHHja ca3Hama O
CylIely IlyMa y MpPOCTOPY M BpeMeHy. 3ajeqHo ca
nojanMa O  KIMMATCKUM  KapaKTepHCTHKaMa,
JernosunujaMa w3 arMocdepe © APYrHM  (IITETHH
MHCEKTH, (PUTOMAaTOreH! OPraHW3MH, IIYMCKH IOXKapH,
TUPEKTHH aTtMOC(hepCKH YTUIAjH, MUBJhAd, TIOAAPH H
IIp.), 3aCTYIUBEHOCTH (priope Jwiaja Kao HHAMKATOpa
3araljeHor Ba3Iyxa Kaja ce pajay O HEeKUM MONTyTaHTUMA Y
OyayhHoctu he omoryhutu cariiegaBame 3aBUCHOCTH
BUTAITHOCTH OWJbaKa OJ YCJIOBa cpenuHe. TekcTyaliHo,
TabeapHoO W rpadMuKy je Jar npukas aedoiujaiyje Ha
CBMM OMOMHMKALIM]CKUM Taukama y 2017. ronunu.

43.1. [edoaujauuja - aumhapun y 2017.

TOIUHHI

VY Tabenmn 2 u Ha TpaduKOHY 2 1aTo je cTame

nedoujaryje suihapckux BpCTa Koje cy
HAj3aCTyIUbEHUje Ha OHOMHIUKAIMjCKUM TadkaMa Y
Cpbuju.

VY 2017. roauan rpab U ciagyH cy ce MmoKazain
Kao HajoTmopHHje Bpcte, ca Bume ox 80 % crabana y
Kareropuju Hema aedonujanvje. be3 WkakBUX 3HAKOBA
nedonujaiuje peructposano je 86,0 % crabana rpada u
80,2 % crabama xpacta ciaayHa. 3a Pas3UKy O]l
NpPEeTXOJHE TOJMHE, KaJa Cy Ce€ Kao HajHeOTHOpHHja
nporecy nedonujandje Tokazama crabima  xpacTa
KATHaKa, y Toky 2017. rojaune, Kao HajHEOTIOPHHUja CY
ce ToKa3ana cTadja M3 KaTeropuje ocTainu Jumhapy rie
je 0e3 BUIJbMBUX 3HaKoBa JAedolMjarHje OCTajJo CcaMo
51,5% crabama. Camo Hemro Mano OoOJbM TpOLIEHAT

(54,8%  crabama ©Oe3 3HakoBa jaedosmjarmje)
PErucTpOBaH je Ha cTabiiMa XpacTa KUTHaKa.
Pesyntatn 0o0paze mojataka Be3aHHMX  3a

nedonmjanyjy gmmhapckux Bpera y 2017, roguHu
NPUKa3aHu Cy y Tabenu 2, a paay jacHHjer MpuKasa u Ha

rpagukony 2.

4.3 The tree crown condition assessments in 2017

The purpose of the crown condition assessment
is not to determine cause-effect relationships. However,
the process of collecting these data over a longer time
period and correlating them with stand characteristics will
give us a deeper insight into the causes of forest dying
both in time and in space. The data on climatic
characteristics, 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 correlation between the plant vitality and
environmental conditions. Defoliation on all sample plots
in 2017 is presented in tables, graphs, and texts.

4.3.1. Defoliation - broadleaves in 2017

Table 2 and Graph 2 present the state of
defoliation of the most common broadleaved species on
the sample plots in Serbia.

In 2017, hornbeam and Hungarian oak proved to
be the most resistant species with more than 80% of trees
in the category of trees with no defoliation. No defoliation
was observed in 86.0% of hornbeam trees and 80.2% of
Hungarian oak trees. Unlike the previous year when
sessile oak trees were most vulnerable to defoliation,
other broadleaved tree species were most vulnerable in
2017 with only 51.5% of trees without any signs of
defoliation. A slightly higher percentage (54.8% of trees
with no signs of defoliation) was observed in sessile oak
trees.

The results of the processed data on defoliation of
broadleaved species in 2017 are presented in Table 2. In
order to provide a more illustrative data presentation, the
same results are presented graphically (Graph 2).
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Ta6ena 2. J[ledponujanuja — numthapu y 2017. ronuau
Table 2. Defoliation — broadleaves in 2017

Jedomujanuja JTumrhapu 2017
Defoliation — Broadleaves in 2017

Octamu
Hornbeam Beech y 9 Other
oak n oak oak
broadleaves
Hema / None 86,0 77,2 69,8 80,2 54,8 51,5
Crnaba / Slight 11,2 13,0 22,1 14,2 32,2 23,5
Ywmepena / Moderate 1,9 8,5 7,2 51 11,0 20,6
Jaka / Severe 0,9 1,3 0,9 0,5 15 4,0
Mprtso / Dead 0,0 0,0 0,0 0,0 0,5 04
100 100 100 100 100 100
100%
90%
80%
70% BEMpTBO
Dead
60% B Jaka
Severe
0,
50% OYmMmepeHa
40% Moderate
OCnaba
30% Slight
20% OHema
? None
10%
0%
pab byksa Llep CnapyH Kuthak
Hormmbeam  Beech Turkey oak Hungarian Sessile

oak

oak

I'padmkon 2. [leponujanuja — munrhapu y 2017. roguan
Graph 2. Defoliation — broadleaves in 2017
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43.2. Jledponujauuja — uyerunapu y 2017.
TO/IMHH

Hedonujanuja (ocuname WK ONaaame YeTHHA) Y
2017. romuHm HHje perucTtpoBaHa Ha 96.2 % crabana
Oemora 6opa, 91.7 % crabama cmpue u 83.9 % crabana
jeme. YBUmoM y pesyaTare MpHKazaHUM y Tabenu 3, y
NPOTEKJIO] TOAWHM, HU Ha jeAHOM cTabmy Oemora Oopa
HHUCY yOUeHH 3HAKOBH BHUIIMX KaTeropwja aedoujarmje
(ymepena, jaka, MpTBO). Kao m mpeTxogHux roanHa Kao
Hajyrpo’keHrja YeTHHAPCKa BpCTa MoKazao ce LpHU Oop,
jep camo 34,3 % ctabana upHOr OOpa HHj€ YIPOKEHO
JiedoIHj artij oM.

IIpobnematrka nedonujaimje 3a YETUPU BPCTE
YeTUHApa, 3aCTYIUbCHUX Ha OMOWHIMKAIIU]|CKUM TauKaMma,
nmprKazaHa je TabemapHo W rpaduuku (tabema 3 u
rpadukoH 3).

Ha ocHoBy n3HeTHX nmojaraka ypaheHa je u kapra
nedommjarje y Cpouju 3a 2017. roguny (cnmuka 11). Ha
KapTH  je  TPeACTaBbeH  NPOCTOPHU  PacIopen
nedomujammje y Cpouju.

4.3.2. Defoliation — conifers in 2017

Defoliation (needle loss) in 2017 was not
registered in 96.2% of Scots pine trees, 91.7% of Norway
spruce trees and 83.9% of fir trees. The data presented in
Table 3 show that Scots pine trees had no signs of higher
categories of defoliation (moderate, severe, dead). There
were no Norway spruce trees affected by severe
defoliation and only 3.5% of them suffered moderate
damage. As it was the case in previous years, Austrian
pine again proved to be the most vulnerable species, since
only 34.3% 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 3 and Graph 3).

The collected data were used to compile a map of
defoliation in Serbia in 2017 (Figure 11). The map
presents the spatial distribution of defoliation in Serbia.

Ta6ena 3. Jleponmjanuja — vetnnapu y 2017. roguan

Table 3. Defoliation of conifers in 2017

Hedonmjarmja Yetnnapu 2017 - Defoliation Conifers in 2017
J ena I\(l:(;\drl\j\:; I_[pH_I/I 60P benn 6_op
Fir Austrian pine |  Scots pine
spruce
Hema / None 83,9 91,7 34,3 96,2
Cnaba / Slight 11,3 4,8 19,4 3,8
Ymepena / Moderate 3,2 14 37,3 0,0
Jaka / Severe 1,6 2,1 9,0 0,0
Mprtso / Dead 0,0 0,0 0,0 0,0
100 100 100 100
100% -l =P
90%
80%
70% EMpTBO
60% Dead
50%
40%
30%
20%
10%
0%
Jena Cwmpua UpHu 6opbenu 6op
Fir Spruce Austrian Scots pine

pine

I'paduxon 3. ledhonujaiuja — uetnnapu y 2017. ronusu
Graph 3. Defoliation of conifers in 2017
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Jedonmjarja ce mpolemyje Ha  CTATHUM
OTJIETHUM TOBpIIMHAMa (OMOMHIMKAIM]CKAM Tadkama)
3a CBaKO CTabno moceOHo. Ha ocHOBY 0BHX BpeAHOCTH
M3padyHaBajy ce Cpelme BPEAHOCTH Hedonmjaruje 3a
CBaKy OIJICZHY TOBPHIMHY. VIHTepronamujoM Cpemmux
BpeAHOCTH Jedonujaiyje CyceJHUX OTJIEAHUX TOBPIINHA
JMOOMjeHe Cy Tayke ca  HUCTUM  BPEIHOCTUMA
nedomujarmje. CrajameM OBHX Tadaka Jo0ujajy ce
M30JIMHAjE KOje TPENCTaBIbajy WCTE CPEOhe TOUIIELC
BpenHocTH Aedonujaruje Ha Teputopuju Cpouje. Ha oBaj
Ha4YiH OMOTyheH je TUIaCTUYHHjU IIpHKa3 pacropena
nedomujamuje Ha Teputopuju Cpouje y 2017. roauHu.

Defoliation was assessed for each individual tree
on permanent observation plots (sample plots). The
obtained values were used to calculate the mean
defoliation values for each sample plot separately. By
interpolating the mean values of adjacent sample plots,
we obtained the points with the same defoliation values.
We further used isolines to connect the points with the
same defoliation values. Isolines, in this case, indicated
the same mean annual values of defoliation in Serbia.
This way we obtained a clearer presentation of
defoliation distribution in Serbia in 2017.

10 15 20 25 0

5 >65

5 0 5 Q S 0

Camka 11. Kapra nedonujarmje mrymckux Bpera apseha Ha reputopuju Cpouje 2017. rogune (Opuwr.)
Figure 11. Map of defoliation of forest tree species in Serbia in 2017 (Orig.)
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4.3.3. Cymapna ouena naedoaujanuje y 2017.
TO/IMHM.

Ynopenna ananuza Jedonmjanygje nara je y
tabemu 4 u Ha rpaduxony 4. Ymopehyjyhu mponenar
nedomujamjom HesaxBalieHHX cTabana YETHHAPCKUX U
aumhapCcKux BPCTa, y OBOj TOOMHH, HEITO OO0JbU
pe3yntar KoHcTaTtoBaH je Mely nmmhapckum BpcTama
(79,1 % on ykymnHor 6poja cradana mumhapa n 69,6 % ox
yKynHOr Opoja crabanma uermHapa). Melhy crabnmuma
YIpOKeHUM Je(OoIrjaujoM, KoJ YeTHHapa AOMUHHUPA]Y
mporiecu cinabde aedonujanmje, 0K ¢y numhapcke BpeTe
MO/j€THAKO YTPO’KeHe MpolecuMa ciabe W yMepeHe
nedonujanyje.

4.3.3. Overall assessment of defoliation in 2017

A comparative analysis of defoliation is presented
in Table 4 and Graph 4. If we compare the percentages of
broadleaved and coniferous trees with no defoliation in
this year, we can see that broadleaved species have
slightly higher values (79.1% of the total number of
broadleaved trees and 69.6% of the total number of
coniferous trees). Amongst the trees affected by
defoliation, conifers are mostly affected by the processes
of slight defoliation and broadleaved species are equally
endangered by the processes of slight and moderate
defoliation.

Taoesa 4. Cymapna onena nedonujauuje y 2017. ronusu.
Table 4. Overall assessment of defoliation in 2017

Hedonmjarmja/Defoliation
UetnHapu Jlumrhapu
Conifers Broadleaves

Hewma / None 69,6 79,1
Cnaba / Slight 18,6 8,9
Ymepena/Moderate 10 8,9
Jaka / Severe 1,7 3,1

MprtBo / Dead 0,1 0
100 100

100%

o EMpTBO
90% Dead
80% BJaka
20% Severe

OYmMmepeHa
60% Moderate
50% OCnaba
Slight
40% OHema
30% None
20%
10%
0%

YeTuHapu/Conifers

JNuwhapw/Broadleaves

I'padmkon 4. CymapHa oneHa aedomnujanuje y 2017. rouHu.
Graph 4. Overall assessment of defoliation in 2017
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5. YIIOPEJJHE AHAJIM3E JE®OJINJALUJE Y
MNEPUOAY 2004-2017

[Ipouenar Opoja uetmHapa u numhapa, 1O
roguHama, 0e3 gedonujarmje, ca craboMm, YMEPEHOM H
jakom pedonujanyjom maT je y tabemama 5 u 6, a paam
TUIACTUYHH]ET TIPHKa3a 1 Ha TpadukoHuMa 5 u 6.

AHanm3upajyhu TpoTeKIM Tepuol, MOXKe ce
KOHCTaTOBaTH Jla Cy KOJ YeTWHapa TOAWHE ca HajBehnm
nporenTaMa nedommjamuje 2004. u 2005. roauHa 10K CY
kon numrhapa to 2005. u 2007. ronuna.

Kon germnapckux BpcTa, HAKOH TPU NPUIMYHO
yjennaueHe rommue, y 2017. TogmHM KOHCTAaTOBaH je
Omarn mopacT TpolleHaTa crabana He3axBahieHHX
nporecuma nedonujanuje. Kox mumrhapckux Bpcra,
ocumwianyje y OpojHOCTH cTalajia 10 II0jeIUHIM
KaTeropujama aedonujanuje cy MHOro Behe Hero Kox
YEeTHHAPCKUX BPCTa, T€ jé O HEKOj MPaBUIIHOCTU TEIIKO
ropoputn. Hakon 2015. ,,HajnoBoJbHHWje” TomumHE (IO
cama Hajpehm mpormenat crabama 0Oe3  3HaKOBa
nedonmjayje), y 2016. u 2017, roauHu nporeHat opoja
cTabana y mojequHAM Kiacama nedoiujalije je IOHOBO
yIIPOCEYEH.

5. COMPARATIVE ANALYSES OF
DEFOLIATION FROM 2004 TO 2017

The percentages of conifers and broadleaves with
none, slight, moderate or severe defoliation for each year
in this period are given in Tables 5 and 6 and in Graphs 5
and 6.

By looking at the figures for this period of time,
we can observe that conifers had the highest values of
defoliation in 2004 and 2005 and broadleaves in 2005 and
2007.

Regarding conifers, after three almost uniform
years, there was a slight increase in the number of trees
with no defoliation in 2017. On the other hand,
broadleaved species showed much stronger fluctuations in
the number of trees in each category of defoliation, so it's
difficult to speak about any regularity. After the most
favorable year of 2015 (with the highest percentage of
trees with no signs of defoliation), the percentage of trees
in different defoliation classes was back to average in
2016 and 2017.

Ta6ena 5. Yropenna ananmza nedonujanyje y mepuony 2004-2017 — vernnapu
Table 5. Comparative analysis of defoliation in the period from 2004 to 2017 — conifers

Hedonmjanuja uernnapu 2004 — 2017
Defoliation 2004 — 2017 Conifers
2004 [ 2005 | 2006 [ 2007 [ 2008 [ 2009 [ 2010 2011 [ 2012 [ 2013 [ 2014 | 2015 | 2016 [ 2017
f\llzl‘;: 50,1 | 46,2 | 64,8 | 67,5 | 63,4 |647 (701781783 |790|741|754|741 79,1
Ciaba
Shight 30 [325(216|192|236|227| 18 |10,8|10,7| 80 |11,3|10,1|124 | 89
ymepena | 49 | 50911897 | 10 |102] 92 | 78 | 77 | 86| 86| 8 | 81 | 89
Moderate
Jaxa 0912|1221 3 | 24|27 (33| 3 | 41|54 44|36/ 31
Severe
héf;;zo ol olo6|15| 0| 0| o] o |03|03|06|21|18]| 0
100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
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Tabena 6. Yriopenna ananmusa aedonujarnmje y neproay 2004-2017 — nunrhapu
Table 6. Comparative analysis of defoliation in the period from 2004 to 2017 — broadleaves

Hedonmjaruja mumhapu 2004 — 2017
Defoliation 2004 — 2017 — Broadleaves
2004 | 2005 | 2006 | 2007 | 2008 | 2009 [ 2010 [ 2011 [ 2012 [ 2013 [ 2014 | 2015 | 2016 | 2017
Eg“rfg 59,5 | 51,3 | 63,8535 | 61 | 68,6 |668|686|708|639|689 743|705 69,6
Crnaba
Slight 27 | 33 |252(30,8|27,7|215|225 (242 | 19 |212| 19 | 156|185 | 18,6
ymepena | 4, 6| 45 |\ 106 | 14 | 99 | 86 | 88| 6 | 76 |101| 86 | 64 | 79 | 10
Moderate
Jaka 09 1 07103 15] 1 |07 ] 100618392732 23]|17
Severe
l\é%;‘jf 0| 0 /01]/02|04|06|09|06|08|09]|08|05]08]|0.1
100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

100%

90% BEpRghpglighgsims s __ __ piigY'y
80% ST I I TR __ __ __ T pTEO
70% EmEintmEmEims e DRl mE B mE B Dead
60% il ul ul ulm

AN | O | (O BJaka
50% — Severe
40% BEBEREBEBENE R ER R BE R BE B

30%
20%
10%

0%

2004 2006 2008 2010 2012 2014 2016

I'padmkon 5. Ynopenna ananmsa nedonujanuje y nepuoay 2004-2017. - yetnnapu
Graph 5. Comparative analysis of defoliation in the period from 2004 to 2017 - conifers

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

— B MpTBO
ml= N B Dead

B Jaka
miml el el el el el el e el Severe

2004 2006 2008 2010 2012 2014 2016

I'padmkon 6. Ynopeana ananusa nedoiujaimje y nepuoay 2004-2017. — numrhapu
Graph 6. Comparative analysis of defoliation in the period from 2004 to 2017 — broadleaves
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6. Y30PKOBAIGE U AHAJIN3E
ACUMUWJIAIIMOHUX OPI'AHA

Y  toky  2017. TromMHE = Y30pKOBame
aCIMIJIAIMOHMX  OpraHa  W3BpIIEHO je Ha 8
OMOMHINKAIMJCKAX Tadaka HHUBOA 1. Y30pKOBame

ACUMHJIALIMOHMX OpraHa 3a MCIHUTHUBAE CTamba HCXpaHe
00aBJBCHO je ca MO uYeTHpW cradaja Ha CBAKOj
OMOMHIMKAIMjCKO] Tadkdu. KOHIEHTparwja XpaHJbUBUX
MaTtepHja y aCHMIJIAIIMOHUM OpraHMMa 3aBHCH H O] TOTa
Jia JI1 Cy JIUCTOBH Pa3BHjaHH Y yCIOBUMA CBETJIOCTH HIIH
ceHke. PenpesenraTtBHA y30pmu 3a (HoIHjapHy aHAIH3Y
Cy acCHMWJIAMOHW OpraHH ca TOpIke TpehmHe Kpourme
(JIUCTOBM CBETIIOCTH).

KoHneHTpanyja MakpoeleMeHaTa HCXpaHe Y
ACHMMJIAIIMOHUM OPTaHMMa FMa jaKo M3PaKeHy CE30HCKY
JMHAMHKy. 300r Tora KOJMYMHA MakKpoeleMmeHara
ucxpaHe y Jyuiihy jemgHOr Te MCTor cTabna Hehe Outh
ucra y mposiehHOM, NEeTHeM U jecemeM neproay. Kao
penpe3eHT cTrama HCXpaHe, Koja JHmhapcKuxX BpCTa,
y3MMa ce KOHICHTpallyja MakpoeleMeHaTa y Juinhy Ha
noyetky (enodaze mpomene Ooje mmmha, kamga je u
00aBJFEHO Y30pPKOBaEkE€ HAa TadykamMa ca JUIhapcKoM
BPCTOM.

V3opuu dYeTMHa  4ETMHApCKMX BpCTa Ha
OMOMHINKAIN]CKUM TayKaMa HUBOA | y30pKOBaHH Cy Y
BpeMe MHUpOBamba BereTallyje.

W3 oBako y3eTHx y3opaka oapelyjy ce:

- VYkymnan N meroznom no Kjenngaxy

- Vkymuu K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd

u B ounraBamem Ha ICP
- YkynHu P KOnopuMeTpHjcKu
VYxynau C u S Ha CHN ananmuszaropy

6. SAMPLING AND ANALYSIS OF
ASSIMILATION PARTS

Sampling of assimilation parts was performed on
8 Level | sample plots in 2017. Sampling of leaves and
needles for the analysis of the nutritional status was
conducted on four 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 the
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 when the sampling on broadleaved
sample plots was performed.

Needles of coniferous species on the Level |
sample plots were sampled during the dormancy period.

The samples were used to determine:

- Total Kjeldahl N

- Total K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd and
B by ICP method

- Total P by colorimetry

- Total C and S on CHN analyzer

Tadesa 7. Crame Mcxpane IyMcKor JpBeha-MakpoeneMeHTH

Table 7. Nutritional status of forest trees - macroelements

Bur Bpcra/ N Ca Mg P K S
SpP Species a/kg mg/kg ma/kg ma/kg mg/kg mg/kg
72 Bukva/ Beech 175 13322.7 2062.3 1386.6 10636.1 515.3
24 Bagrem/ Locust 273 38234.7 2643.6 1543.1 13007.9 2857.9
47 Cer/ Turkey oak 18.8 7053.8 5779.1 12123 7266.6 373.6
21 Grab/Hornbeam 17.0 10757.6 2889.8 1549.0 13115.8 217.7
71 Sladun/Hungarian oak 15.0 14030.8 2488.0 2561.7 7879.3 287.3
76 Bukva/ Beech 20.3 10131.6 2764.0 1504.4 8454.0 431.2
26 Sladun/ Sessile oak 17.3 9224.8 1832.9 18454 6249.3 1335.0
21 Cer/ Turkey oak 21.9 5848.0 1419.0 1679.1 9157.9 675.6
45 Beli bor/ Scots pine 15.4 6287.2 1635.0 1360.9 6863.4 751.8
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Taoesa 8. Crame ncxpate 1ryMckor ApBeha-MHKpPO H TOKCHYHH €JIEMEHTH
Table 8. Nutritional status of forest trees - micro and toxic elements

but/ Bpcra/ Cu Fe Mn Mo Na Ni Zn B Pb Cd Hg
SP Species mg/kg | mg/kg | mg/kg « mg/kg | mg/kg | mg/kg ¢ mg/kg | mg/kg | mg/kg i mg/kg | mg/kg
72 Bukva/ Beech 158 | 8017 @ 5574 @ 209 & 1986 882 & 308 842 1285 <LD <LD
24 Bagrem/ Locust 146 | 4203 1647 | 305 | 2805 516 111 | 1276 | <LD | <LD @ <LD
47 Cer/ Turkey oak 96 3353 800 308 1621 599 @ 186 = 635 925 <LD  <LD
21 Grab/ Hornbeam 118 4181 12254 <LD 1687 812 68 653 1587 <LD <LD
71 Sladun/Hungarianoak 147 = 8397 13835 <LD 2072 996 @ 250 & 872 <LD <LD <LD
76 Bukva/ Beech 112 3114 5520 <LD & 2042 451 @ 186 702 @ <LD <LD  <LD
26 Sladun/Hungarianoak 104 = 2647 32262 161 1605 & 312 93 592 1982 <LD <LD
21 Cer/ Turkey oak 92 1243 4716 161 @ 1552 416 @ 222 307 <LD <LD <LD
45 Beli bor/ Scots pine 91 2776 1412 <LD 1957 647 = 303 & 389 <LD <LD <LD
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7. 3JPABCTBEHO CTAIBE CTABAJIA WU
Y3POUHUIIU OIITEREIBLA HA
BUONMHAUKALMNJCKUM TAYKAMA HHBO-A 1
Y 2017. TOAUHU

7.1. YBoa

IIpojexat [Iponena u npaheme yTunaja 3arahema
Basayxa M e)ekaTa UCTOT Y IIYMCKUM €KOCHCTEMHMa Ha
tepuropuju Pemyomuke CpOuje 6e3 All BojommHa y
2017. romuun (HuBo 1) m cmnpoBolerbe HHTCH3UBHOI
Mouutopunra (HuBo 2) Ha nokanujama Koje ce Hajiase Ha
moapyyjy JII ,KomaoHwk”, ra3muHCKa jeOUHUIA
,CaMmokoBcka peka”, JII Cpoujamyme, LI ,,Yxume”,
ra3auHcka jeqununa ,,Mokpa Topa — [Mamax” LT
,» TuMouke myme” bosbepall, ra3nuHcKa jeaununa ,,[pHu
BpX”’, WMa 3a IWb KpeWpame W yHampeheme Kako
HAIlMOHAJTHOT Tak0 M  IIaH-CBPOIICKOT  CUCTEMA.

Cuauka 14. Parectropa robiniella (Opwur.) Clemens, 1863
Figure 14. Parectropa robiniella (Orig.) Clemens, 1863

Ha cymeme OGopoBuX KyJaTypa HajBUIIC CYy
yrunane rbuBe Mycospaerella pini u  Sphaeropsis
sapinea, mOroToBO Kaga Cy ce jaBjbaje 3ajeIHo.
Sphaeropsis sapinea mpermosHaje ce Ha TepeHy Kao
W3a3MBad HEKpPO3e M Cyllema Maaux un3bojaka, a
Mycospaerella pini u3a3uBa HeKpo3y MPOILIOTOAUIIBUX
yeTuHe, na crabna ¢usnonomku cinabe, octajyhu Oe3
ACHMWJIAIIMOHUX OpraHa, a IMOCJIEe HEKOJUKO Ce30Ha
JIeJI0Bamba TMOTIYHO CE CYIIIE.

3a KyJaTrype UOpHOr 0opa TMOCEOHY NaXby
MoTpeOHO je o0paTWTH Ha CHUMITOME Hamaja cieaehnx
memBa:  Mycospaerella pini, Sphaeropsis sapinea,
Cenangium feruginosum, Gremmeniela abietina) 3a
IIaHuHCKe ~ obOmactu,  3atum  Armillaria  spp.,
Lophodermium seditiosum, L. coningeum, u L. pinastri.

3a kyJarype 0Oeyior 0opa je BaXHO MOMEHYTH
Bpcre Heterobasidion feruginosum (morotoBo Ha
MECKOBUTHM 3eMJbHINTHMA), 3atuMm  Bpcre Armillaria

7. TREE HEALTH STATE AND DESTRUCTIVE
AGENTS ON THE LEVEL | SAMPLE PLOTS IN
2017

7.1. Introduction

“Assessment and monitoring of air pollution and
its effects on forest ecosystems in the territory of the
Republic of Serbia without AP Vojvodina in 2017 (Level
I) and intensive monitoring (Level I1) at locations in the
area of SE "Kopaonik’ (MU “Samokovska Reka") and SE
Srbijasume, FE ‘UzZice' (‘MU Mokra Gora-Panjak’) and
FE "Timocke Sume'Boljevac (MU Crni Vrh')' is a project
aimed at creating and improving both the national and the
pan-European forest and forest ecosystem monitoring
systems.

Cauxka 15. BUT 412 Gale Mikiola fagi Hartig, OyksuHa
MyBa rajuna (Opue.)

Figure 15. SP 412 Galls of Mikiola fagi Hartig, the beech
gall midge (Orig.)

Dieback of pine forests was mostly caused by
Mycospaerella pini and Sphaeropsis sapinea, especially
when they occurred together. Sphaeropsis sapinea is
recognized in the field as the agent of necrosis and dying
of young shoots, while Mycospaerella pini causes
necrosis of the previous year's needles, so that trees are
physiologically weakened, lose their assimilation organs
and eventually die after several seasons of the pest
activity.

Regarding Austrian pine forests, special
attention should be paid to the symptoms of the attacks of
the following fungi: Mycospaerella pini, Sphaeropsis
sapinea, Cenangium feruginosum, Gremmeniela abietina
in  mountain areas as well as Armillaria spp.,
Lophodermium seditiosum, L. Coningeum and L. pinastri

Scots pine forests had Heterobasidion
feruginosum (especially on sandy soils), as well as the


https://en.wikipedia.org/wiki/James_Brackenridge_Clemens
https://en.wikipedia.org/wiki/James_Brackenridge_Clemens
https://it.wikipedia.org/wiki/Theodor_Hartig
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spp., Lophodermium seditiosum u Sphaeropsis sapinea,
Kao m3a3uBaye Hajpehux mrera. Y pernoHNMa ca BHIINM
HaJMOPCKMM BHCHUHAMa BEJIMKE IITETe TNPUYNHABAjy
Phacidium infestans, Lophodermella sulcigena u
Gremmeniela abietina.

Kao HajmTeTHHje y cMpueBHM IIymMama U
KyiTypama cy Bpcre Heterobasidion parviporum wu
Armyllaria ostoyae.

3a jeqry HEONXOMHO j€ TIOMEHYTH BEIHKH 3HAY3j
W3a3MBaya BEIITHYMjHUX METIAH W TYMOpa, Tj. TJbUBY
Melampsorella caryophyllacearum (Link) Schroeter.
Benmuku 3Hauyaj nMa mosynmapasuTcKa IBETHHIA - UMeNa
Viscum album var abietis, a o TpynexHuIa Koje ce MOTy
JIETEKTOBATH Y MPUAAHKY HOTPEOHO je 00paTuTH Maxmby
Ha CHMIITOMe Hamama ciuenehmx tiemBa: Armyllaria
ostoyae u Heterobasidion abietium.

YTuia) Ha mponagame OYKOBHX LIyMa UMajy:
Nectria coccinea, N. oitissima, N, galligena,,
TPYJICKHHIIE Fomes  fomentarius, Ganoderma
apllanatum, Hypoxylon deustum (cnuka 15), Bjercandera
adusta, Trametes spp., Stereum spp., Phytophtora
cambivora, P. pluvivora, P. Cactorum - oBe mociueamse ce
jaBJjbajy Ha MPUPOTHOM TOAMIIATKY U Y PacaJHULMA.
Nectria coccinea mpatd Hamaj HWHCEKTa, Tj. IITHTACTE
Bammm Cryptococcus fagisuga Lind. u u3asuBa mosHaty
,oosecT kope OykBe™. CBHM CTaaujyMH Ballld XpaHE Ce
noMohly cucaJbKy TpH YeMy NpOAUpY Y KOpy OyKBe H
Tako oMoryhyjy 1ojaBy MHOKyJIyMa TJbHBE, IITO CyMapHO
JIOBOIM JI0O HEKpO3e M cyliema Kope Oykse. Jlamarg
nporaiatba 0OUYHO MOYHI-E OTBAPAKHEM CKJIIONA, Kajia ce
jaBJpa ymama Kope, HEKpOTHpaHa MecTa 000JeBajy O
OBOI' CUMOHMOTCKOT Tapa, Ja OM HAaKOH HEKOI' BpeMeHa
aKTMBHOCT  yHyTap JeOma  3amoyene  TOMEHYTeE
TPYJCKHUIE, KA0 Kpaj IMKIyca M KOHAYHOT CYIIeHa.
OBo ce pmoraha W mTpH jakUM JIEJOJIOMHMA |
cHeronomuma. Ha y3opimimMa cemeHa OykBe MOTpeOHO je
y nabopaTopHju TPENo3HAaTH EBEHTYaIHO IPUCYCTBO
HITETOYHHE ceMeHa — BpcTe u3 poja Cydia (ciab naman je
2-4% cemeHa).

Ha rpamama u nebiy crabama Opese (Betula
pendula Erhr.) xoja je nomunanTHa Bpcta Ha BUT 20 u
91 (cimka 16), mojaBibyje ce Tpyiexnuua Piptoporus
betulinus Karst.

Laetiporus sulphureus (Bull.) Murrill (1920)
jenHa je oA HajIO3HATHjUX TJbMBa Ha noapy4jy CpOuje.
Osa T1J/pbMBa je BeoMa 3HauyajHa jep H3a3MBa
HAjJICCTPYKTUBHUjU  OOJNMK  TPYJIEKH —  MPKY
OpU3MaTHUHYy TPYJIEX, Koja JMJOBOAM JAO TMOTIYHE
JICKOMITO3MIIMje JPBHE Mace W JIPBO IOCTaje MOTITyHO
HeynotpeOsbrBo. OcuM TOra, jaBjba Ce M Kao HapasuT u
Kao canpo¢uT — Hamaaa ApBO y ayoehem cramy, a CBOj
pa3Boj HactaBjba H y obopeHom npsery. Osa
TPYJICKHHUIIA CE jaBJba HA BEIMKOM OpOjy JIMIIThapcKuX U
yeTUHApCKMX Bpcra npBeha. Hajuemhe mnapasutupa

species Armillaria spp., Lophodermium seditiosum and
Sphaeropsis sapinea as the agents of the greatest damage.
In higher altitude regions, great damage was caused by
Phacidium infestans, Lophodermella sulcigena and
Gremmeniela abietina.

Heterobasidion parviporum and Armyllaria
ostoyae were the most harmful agents in spruce forests
and cultures.

Regarding the fir, it is necessary to mention the
great significance of the agent of witches” brooms and
cankers - Melampsorella caryophyllacearum (Link)
Schroeter. The semi-parasitic angiosperm mistletoe or
Viscum album var abietis also caused great damage this
year, while among the decaying fungi that could be
detected in the stem base it is necessary to pay attention to
the symptoms of attacks of Armyllaria ostoyae and
Heterobasidion abietium.

The dieback of beech forests was affected by
Nectria coccinea, N. ditissima, N. Galligena and wood-
rotting fungi Fomes fomentarius, Ganoderma apllanatum,
Hypoxylon deustum (Figure 15), Bjercandera adusta,
Trametes spp., Stereum spp., Phytophtora cambivora,
P.pluvivora, P. Cactorum. The latter ones occur on
natural young crop and in nurseries. Nectria coccinea
follows an insect attack, namely the beech scale or
Cryptococcus fagisuga Lind. and causes the disease
known as “beech bark disease". The beech scale insect has
a stylet that it uses to penetrate the tree bark for feeding
purposes, leading to the occurrence of fungus inoculum
and resulting in necrosis and eventually in bark death.
The chain of decay usually starts with the opening in the
canopy which causes bark scorches. The necrotic spots
are affected by this symbiosis and after some time the
aforementioned decaying fungi start their activity inside
the trunk and thus end the cycle with the death of beech
trees. This usually happens at the time of severe icestorms
and snowstorms. Samples of beech seed should be used in
the laboratory to identify the presence of seed pests - the
Cydia species (a weak attack is 2-4% of the seed).

The branches and trunks of the birch (Betula
pendula Erhr.), which is the dominant species on SPs 20
and 91 (Figure 16) were affected by the decaying fungus
Piptoporus betulinus Karst.

Laetiporus sulphureus (Bull.) Murrill (1920) is
one of the common fungi in Serbia. This fungus is very
important because it causes the most destructive form of
decay - the brown cubical rot which leads to complete
decomposition of wood mass and makes wood
completely useless. Moreover, it can occur both as a
parasite and as a saprophyte - it attacks a standing living
tree and continues its development in the fallen trunk.
This decaying fungus occurs on a large number of
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xpact, OykBy, Oarpem, joBy, TONONY, pa3He Bohkapuie —
MPBEHCTBEHO KPYIIKY W TpEllhy, a Ha YeTHHApUMa
(6opoBuma, apumty) ce pehe jaripa. KoncraToBana je y
BUT 48 (Iloxera Il), Hukommha Koca xox IToskere
(cimuke 17, 18, 19).

On ocranux OMOTHYKUX Yy3pOYHHMKA IITETa, HA

NOjeJMHAYHUM TpaHaMa Xpacrta je pPerucTpoBaHO
MIPUCYCTBO TAPA3UTHHUX I[BETHHUIA - OeJe ¥ )KyTe HMele
(Viscum album L. u Loranthus europaeus Jacq.) koje
W3a3uBajy (U3MOJIONIKO CIabJbehe cTabana 1 J0BOJIE UX
y TIPEIUCIIO3UIM]Y 3a HalaJl OMacHHUX pasapava JpBera u
mrerounHa. (BUT 26, 27, 60).
Opn aOMOTHYKHMX YMHUIIAIA, KOJ CIajJyHa cy O3lele O
Mpasa Ha Kopu Jebalia MPUCYTHE Yy Cl1abrjeM 00uMy, J0K
cy omrehema mmmha jako wm3paxkeHa (omrehema
y3pOKOBaHA JIejCTBOM rpana). Mexanuuka orrehema
nebana xpacta perucTpoBaHa cy Ha crabammma y 2017.
TOJIIHU, a HacTaja Cy JIejCTBOM aHTpOIoreHor (pakropa,
OJHOCHO MPWIMKOM o0apama M H3BIauema crabana
npumukoM  cede.  OBe  o3nmene  MpeACTaBibajy
MOTCHIMjaJIHy OMACHOCT M yJa3 3a MHOTE  INTETHE
HWHCEKTe, TJRUBE KOje MPOY3pPOKYjy OlacHe OONECTH, Kao U
paszapaue ApBHE Mace.

Cauxa 16. BUT 20 Kapnogope Pitoptorus betulinus
(Opue.)
Figure 16. SP 20 Pitoptorus betulinus conks (Orig.)

broadleaved and coniferous trees. It most commonly
attacks oak, beech, locust, alder, poplar, fruit trees (pear
and cherry above all) and less frequently conifers (pine,
larch). It was recorded on SP 48 (Pozega II), Nikoli¢a
Kosa near Pozega (Figures 17, 18, 19).

Other biotic causes of damage included parasitic
angiosperms — white and yellow mistletoe (Viscum album
L. and Loranthus europaeus Jacq.) on individual branches
of oak trees. They cause physiological weakening of trees
and make them susceptible to the attack of serious wood
destructive agents and pests. (SPs 26, 27, 60).

Abiotic agents registered in Hungarian oak trees
included small-scale frost injuries on the tree bark, while
the damage to the leaves was much more significant (the
damage caused by the hail). Mechanical damage to oak
trees was registered in 2017, and it was caused by human
activity, i.e. by felling and logging. These injuries make
potential hazards as many harmful insects, pathogenic
fungi and wood destructive agents can use them as
entrance halls.

Cauxa 17. BUT 48 (Yxwune II- [Toxera), Tauka
no3Harauja Hukonuha Koca —
Wsriien kaprnogope u omrehiema n3a3Bana J1ejCTBOM
Laetiporus sulphureus (Bull.) Murrill

Figure 17. SP 48 (Uzice II — Pozega),
SP known as Nikoli¢a Kosa
The conk and the damage
caused by Laetiporus sulphureus (Bull.) Murrill
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Cuanka 18. BUT 48 (Yxuue II- [Toxera), Tauka
ro3Hatyja kao Hukonmuha Koca — Msrien kapnodope n

omrrehersa M3a3Bana jejctsoM Laetiporus sulphureus
(Bull.) Murrill

Figure 18. SP 48 (Uzice-Pozega), SP known as Nikoli¢a
Kosa - The conk and the damage caused by Laetiporus
sulphureus (Bull.) Murrill

Ha xopu cy peructpoBane pak — pane (ciuka 20
u 21), a y npunanky crabana OpUCYTHO j€ BHIIE BpCTa
IJbMBA NIPOY3POKOBAYA TPYJICKH, aJIK y CIIa0HjeM O0uMY.

On omreherma aOMOTUYKOT IMOPEKIA, YECTO CYy
NPUCYTHE TyKE HENapa3uTHOT IOPEKJa, KOje ce jaBibajy
Ha Kopu JecOana OykBe, a BEJIMYMHE Cy OJ Tap
MIJIIMETapa 10 3 CM y MPEeYHUKY M Ha TI0jeTUHaYHUM
cTabnrMa ce jaBibajy y BedHKoM Opojy. On MexaHW4KHX
(dakTopa KOjU Cy y3poKoBajiM omrehema Ha MIaIuM
crabmima OykBe y 2017. roauwHH, mnOTpeOHO je
HAIIOMEHYTH J1a je HajBHIIIE 03]1e/1a TPOY3POKOBA0 TPA/T.

Opn aOWOTHMYKHMX YHWHWIAIA, KOJl KHUTH:aKa Cy
MIPUCYTHE 03JI€/Ic OJf Mpa3a Ha Kopu jebayia y ciadujeMm
obuMmy. Mexannuka omrehema gebama  xpacTa
pEruCTpoBaHa Cy Ha JIeCeTaK MCIUTHUBAaHHX cralana, a
HacTaja Cy JISjCTBOM aHTPOMNOreHor (akTtopa, OJHOCHO
HNPWIMKOM o00apamba W U3BIaYeHa cradiia MPUINKOM
ceue. OBe 03J1e/1e TIPEICTABIbA]y MOTCHINjaTHy OHACHOCT
¥ yna3 3a MHOI€ INTETHE WHCEKTE M TJbUBE KOje
npoy3pokyjy omacHe 6omectu (BUT: 78, 76, 77).

Ha Bume crabana jese mnpumeheHo je jako
Iypeme CMOJIe, a M0 UCKYCTBY W3 MPETXOTHUX TOJAWHA,
cBa Ta cTabma he ce HapeaHe roauwHe OCYIIUTH. Y
BEIMKOM O0MMYy MpHCYTHH Cy JumajeBu - Usnea
barbata, xoju cy oapa3s 3apaBor cranumita. [IpucytHa cy
¥ MIOTITYHO CyBa M IpesloMJbeHa cTablia MoTIyHO obpacia
mumajesuma (BUT 415, 416).

Camka 19. BUT 48 (Vxuue II- [Toxkera), Tauka
no3Haruja kao Hukonuha Koca — M3rnen xapnodope u

omrehema u3as3Bana aejctBom Laetiporus sulphureus
(Bull.) Murrill

Figure 19. SP 48 (UZice II — PozZega),
SP known as Nikoli¢a Kosa - The conk and the damage
caused by Laetiporus sulphureus (Bull.) Murrill

Cankers were registered on the bark (Figures 20
and 21) and several species of wood-decaying fungi were
found in the stem base of trees, although only in smaller
quantities.

The damage of abiotic origin included non-
parasitic lumps, which occurred on the bark of beech
trees. They were from a few millimeters to 3 cm in
diameter and on some trees they were found in large
numbers. The mechanical damage inflicted to young
beech trees in 2017 was mostly caused by hail.

Among the abiotic factors that affected sessile
oak trees, there were frost cracks on the tree bark, but
only to a small extent. Mechanical damage of oak trees
was recorded in a dozen of investigated trees, and it was
caused by human activity, i.e. during felling and logging.
These injuries make potential hazards as many harmful
insects, pathogenic fungi and wood destructive agents can
use them as entrance halls. (SPs 78, 76, 77).

A number of fir trees had noticeable resin leaks.
The experience from the previous years tells us that these
trees will all die next year. There were lichens - Usnea
barbata in great quantities and they reflect a healthy
habitat. There were also completely decomposed and
broken trees completely covered with lichen (SP 415,
416).
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Camnka 20. Omrehema 0)1 paxa kope — OyKkBa
Figure 20. The damage caused by cankers — a beech tree

7.3. lllyme xpacToBa u Ou/bHE Goj1ecTH

Mely rpHBamMa Koje AOBOAE [0 TpoIaama
XpacToBHX IIyMa KOJ Hac Tpeba moceOHO HAIIOMEHYTH
3Hauaj xpacrose nenemumie (Microsphaera alphitoides
Griffon & Maublanc 1912) koja ce mMacoBHO jaBiba Ha
MM M300jIMMa M JIMCTOBUMA KOJi ITOHOBJHCHOT
mictama (cnuka 21) U To je yoOmuajeHa TojaBa HaKOH
roso0pcra W3a3BaHUM Of CTpaHe pasIHMYUTHX BpCTa
WHCEKaTa KOjU Clajajy y paHe XpacToBe nedoujaTope
(BUT 8). Crabna ynaH4aHO Jajbe O000JBEBAjYy Of
Armillaria mellea, mocme koje cy Tako ociaabibeHa
MOroJIHA 332 HAceJbaBamkbe XPAacTOBUX MOTKOPHAKA.
XpacToBy  TEMENHHIy  HW3y3eTHO  je Ba)KHO
JMjarHOCTH(UKOBATH HA BpeME U IHCHO MINPCHE
JMPEKTHO CHpeynTd Beh y cTaaujymy IMOHWKA, a W Y
MEpUOJy T0jaBe HOBUX H300jaka ca MJIaguM JIUIIheM
(BumedaszHu pacr).

Tpaxeomukoze xpacta Ophiostoma quercus, O.
piceae u O. roboris kao BekTOpe WMajy MTOMEHyTE
HOTKOpE-ake U3 poaa SColytus, a cummnrome je u Ha TeK
obosiennoM apBelly JIaKO YOUHTH O TOjEeUHUM CYBHM
rpanaMa win cyxoBpxoctu kpoime (Kinver, 2010). Ox
Tpynexuuiia Ty cy Armillaria mellea, Hypoxylon
deustum, Inonotus dryadeus, I. midus-pici, Ganoderma
spp., Stereum hyrsutum, Phellinus torulosus, P.robustus,
Laetiporus sulphureus u Lenzites quercina (ciuke 22 u
23). Tlocnenmwux roauHa cBe ce Behin 3Ha4a] mpuaaje
MIOCTOjamy jake Be3e n3Mel)y HHUIIMjalIHe 3apase BpCTa U3
poma Phytophtora u momeHnyror mpomagama pasHHX
carojuna juirhapekux Bpera (Kapayuh, 2010).

Ha neGnmma Xpacta MpUCYCTHO j€ BHILE THIIOBA
omreliema, 071 KOjHX Cy HeKa BeoMa OllacHa M 3Ha4ajHa,
HIp. OaKTepHjcKe TymopacTe TBOPEBWHE Ha JeOiimma
Mory goctuhu BeJHMKE pa3Mepe, ald ce jaBibajy
TI0jeJMHAYHO M Y HCHErOBaHUM CacTOjHHAMA.

Cnnka 21. Pak ope Ha 6;7KBI/I ca Crypoccocus fagisuga
Figure 21. Beech bark canker with Cryptoccocus
fagisuga

7.3. Oak forests and plant diseases

Among the fungi that lead to the dieback of
oak forests in our country, the importance of the powdery
mildew (Microsphaera alphitoides Griffon & Maublanc
1912) must be recognized. It occurs massively on young
shoots and leaves in repeated leafing (Figure 21). It is a
common occurrence following the defoliation caused by
different kinds of insects that belong to the group of early
oak defoliators (SP 8). The trees are then successively
attacked by the Armillaria mellea, which weakens the
trees to such degree that they are suitable for the attack of
the oak bark beetle. It is extremely important to identify
the oak powdery mildew on time and halt its spread as
early as the stage of seedlings or during the emergence of
new shoots with young leaves (multiphase growth).

The oak tracheomycoses Ophiostoma quercus,
O.piceae and O.roboris have the above-mentioned bark
beetle from the genus of Scolytus as their vectors and the
symptoms are easily observed at the early stages of
disease since the trees have dead branches or stag heads

(Kinver, 2010). Wood-decaying fungi included
Armillaria mellea, Hypoxylon deustum, Inonotus
dryadeus, 1. midus-pici, Ganoderma spp., Stereum

hyrsutum, Phellinus torulosus, P.robustus, Laetiporus
sulphureus and Lenzites quercina (Figures 22 and 23). In
recent years, the dieback of various stands of broadleaved
species has been related to the initial infestations of the
Phytophtora species (Karadzi¢, 2010).

There were many different types of damage to oak trees,
some of which were very dangerous and significant, e.g.
bacterial canker formations on tree trunks that can spread

to large proportions. However, they occurred only on
individual trees in unmanaged stands.
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Cnmuka 22. BUT 20 Kapnodope TpynexxHuiia Ha epy
(Opwr.)
Figure 22. SP 20 Conks of wood-decaying fungi on a
Turkey oak tree (Orig.)

7.4. 3ak/pyunu 3a 31paBcTBeHO cTambe Ha BUT
Huso-a 1

HIyMCKM €KOCHCTEMH CY M3JI0KECHH a0HOTHIKAM
¥ OMOTHYKUM YTHIajUMa KOJH Yy CHHEPTHjH OIpiKaBajy
paBHOTEXY ekocucteMma. [lopen mo3uTHBHOT, HE cMe ce
3aHEMapUTH HU HETaTUBAH yTHIj IITETHUX a0MOTHYKUX
u OWoTHYKHMX (pakTopa KOjH JOBOAU JI0O CMamema
BUTAJTHOCTH TIOj€TUHUX cTabaja, CaCTOjHHA W Ha Kpajy
mrymckor  exkocucrema  (Mapkosuh, PajkoBuh, &
Hesenuh, 2014).

3akjbyulld Cy O[] HENpOLEHUBOI 3HA4aja 3a
NoOMjamke CIMKe O TIO00AaTHOM CTamky CacTojuHa YUju
y30pIM Cce Tpare, jep OBAEe Cy W Haj3HAYaHUje U
HajOpojHUje, Ka0 U eKOHOMCKHU HajBaXKHH]j€ BPCTE rajeHor
npeeha y 1mymama rme cy moctaBlkeHe BUT.
KoHTHHYHpaHH MOHHMTOPHHI CIIy)H Kao OCHOBa 3a
NPUIPEMY PEIEBAaHTHUX WHQOpMaIFja O CTalky IIYMCKX
eKocHcTeMa, a Ha Koje Hac o0aBesyjy Hamwmonaman
HIyMapckd TNporpaM W noTnucaHe  MelyHaponHe
KOHBEHIIMj€ y 00JIaCTH 3aIlITHTE YXUBOTHE CPE/INHE.

[MocToju BUIIBMB TpeH]] OJIaror cyliema cTadana HakKoH
2012. roguHe, a NPUIHKCYje ce Mpe CBEra eHTOMOJIOIIKUM
y3poununiumMa (Credanosuh, T., u cap. 2012). OBo ce 3a
TayKe IJ1ie IOMUHUPAjy YeTHUHAPH OJJHOCH Ha IPUMETHO
NPUCYCTBO TIOTKOPH-aKa, KOjU Cy CEKyHIapHa ITETOYNHA
Y Harazaajy O6osiecHa U (PU3MOJIOIIKK oclladJbeHa cTaba.
Mehytum, yKoIMKO ce HanaiHyTa ctabia He YKIIOHE,
MOTKOPHALH CE IIUPE Y KOHLUEHTPUYHUM KPyTrOBUMa U
Ha ocTajia 37jpaBa ctabia. Y OKBUpPY HEKOJIHMKO Tauaka
(BaH JieTaspHO MperjeqaHux crabalia) KOHCTaTOBAHO je
HOTITYHO CyIIeHe cTabaia y Kpyry ca OryJbeHOM KOPOM H
jakuMm HamazioM notkopmaka Ha BUT 419 (crika 24).

Cuauka 23. BUT 20 Kapnogope TpyJiekHUIA Ha LIEpY
(Opuwr.)
Figure 23. SP 20 Conks of wood-decaying fungi on a
Turkey oak tree (Orig.)

7.4. Conclusions on the health state on Level | SPs

Forest ecosystems are exposed to abiotic and
biotic impacts whose synergy maintains the balance of
ecosystems. Besides the positive, we must not neglect the
negative impact of harmful abiotic and biotic factors
which reduce the vitality of individual trees, stands and
eventually forest ecosystems (Markovi¢, Rajkovi¢ &
Nevenié, 2014).

These conclusions are of undeniable
importance in obtaining a deeper insight into the global
state of the stands whose samples are monitored because
they have the most common and important and as well as
economically most significant species of trees that grow
in the forests in which SPs are established. Continuous
monitoring is a source of relevant data on the state of
forest ecosystems which we are bound to prepare
following the National Forestry Program and obeying the
signed international conventions in the field of
environmental protection

There has been a visible trend of weak dieback
of trees since 2012. It is attributed primarily to
entomological agents (Stefanovi¢, T., et al, 2012). In
coniferous forests, it mainly refers to the considerable
presence of bark beetles which as secondary pests attack
diseased and physiologically-weakened trees. However, if
the attacked trees aren’t removed, bark beetles spread in
concentric circles to other healthy trees. The complete
decomposition of trees was registered on several sample
plots (excluding the examined trees). Their bark was
girled and they were severely attacked by bark beetles on
SP 419 (Figure 24).
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Cauxa 24. BUT 420 Xogaumm MoTKOpmHaKa ca U3l ot1B.(Opuwr.)
Figure 24. SP 420 Bark beetle tunnels with exit holes (Orig.)

Ilopen nedunucama y3pouHwka omrehema
IIyMa, Kpo3 IMyOJMKOBamka M3BEJICHUX 3aKJby4aKka O OBOj
npoOlieMaTHIIM Kao peakiuje Hamer lcrpaxuBaukor
THMa jaBJbajy CE OUCKHBaha PeaKIUje IPYIITBA Y IEIUHU
Ha KOHCTaTandje o mpeceKky HahjeHor (Tpermo3Haror) u
J1ajy YIOo30pema Ha PU3UK 0] IOMHILAHUX T'yOHUTaKa, Kao
W yKazyje Ha MOryhHOCT ylaH4YaBama INTETHHX arcHaca
(Yemssap u cap, 2013).

Jobwuja ce cimka o HajuemrhuM M HAjOTIACHHj UM
yrHUOIIMMa, a Moryhe je JaBaTH W HEKy BpcTa
npenBuhama Kao JPYIITBEHOT OJroBopa Ha I0jaBy
Cyllema NIyMa YOUYeHy IyTeM MOHHMTOpHHTa. Jlpyra
rpyna [ubeBa Cy HAyYHH [WJBEBU TIE CE TEXKHU Ka
JocTH3amy ojapelleHOr HHBOA HAyYHOI Ca3Hamba o
yTHIA]y HAaraTHBHUX (aKTopa Ha 37PABCTBEHO CTambe
myma. OBaj wwb je ™oryhe poctuhu HaydHUM
OIMMCHBAkEM JICTIOBaha INTETHUX (PAKTOpa Ha HIYMCKE
EKOCHCTEME, 3aTUM KITaCH(UKAIH]jOM "
THITIOJIOTH3AIMjOM CUMIITOMA OITehermha y 3aBUCHOCTH OJ1
y3pOYHMKA, MOWTYjyhH CBe pernoHaHE MPUPOIHE
cnepuuanoctn. Kao 1mmsb y OBOj TpynH Hay4YHHX
IIIJbEBA jaBJba C€ U MOTpeda 3a 00jalIbemeM T0jaBe H
HaydHOT TnpenBubama O 3/JPaBCTBEHOM CTamy IIyMmMa Y
osuckoj OymayhHocTH.

Pesynaratm MOHHMTOpPHMHTAa KOpHUCTE C€ Kao
cacTaBHU JIeTIOBU 3aKOHCKHUX JOKyMeHaTa
(MehyHapoJJHUX KOHBEHIIMja) YMjU je Wb yHampeheme
nocrojeher crama. CiiobomaH mpucTyn uHpOpMaIHjama
KOj€ Ce O/IHOCE Ha CTame IIyMa M LIyMapcTBa U HUXOBO
MPAaBOBPEMEHO CaOIIITaBake, MPEJCTaBba OCHOB 3a
aJICKBATHO OJITyYUBAE W PasyMeBame MpOOJIEMaTHKE
HIyMapcTBa OJl CTPaHEe jaBHOCTH. YBOheme cucrema 3a
npaheme 30paBCTBEHOr CTamba W BUTAIHOCTH IIyMa Y
ckmany ca UN/ECE u EY mnpu3HaToM METOI0JIO0TH]jOM
omoryhaBa moBehame IONpHHOCA HIYyMAapCKOI CEKTOpa
E€KOHOMCKOM H JIPYIITBEHOM pa3Bojy Pemybinke CpOuje.

In addition to defining the causes of forest
damage, the publication of the conclusions on this issue
and the responses of our Research Team are expected to
provoke the responses of the society as a whole. The
general public should be informed about the findings,
warned of the possible risks of the aforementioned forest
loss and the possible chaining of harmful agents (Cesljar,
et al, 2013).

Thus we get an insight into the most common
and most dangerous factors, which enables us to make
predictions as a kind of social response to the
phenomenon of forest dieback observed through
monitoring. Another set of goals refers to scientific goals
where we strive to reach a certain level of scientific
knowledge about the impact of adverse factors on the
health of forests. This goal can be achieved through the
scientific description of the effects of harmful factors on
forest ecosystems, classification and typology of damage
symptoms according to their causes with respect to all
specific natural characteristics of the region. One of the
aims of this group of scientific goals is the need to explain
the phenomenon of forest decline and to make scientific
predictions about the state of forest health in the near
future.

Monitoring results are used as integral parts of
legal documents (international conventions) aimed at
improving the current state. The availability of data
regarding the state of forests and forestry and their timely
reporting is the basis for adequate decision-making and
understanding of forestry issues by the public. The
introduction of the system for monitoring the health and
vitality of forests in accordance with the UN/ECE and the
EU recognized methodology increases the contribution of
the forestry sector to the economic and social progress of
the Republic of Serbia.
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8. KIIMMATCKE KAPAKTEPUCTHUKE 3A 2017.
roJuHy HA TEPUTOPUJU CPBUJE

8.1. Ananm3a 3ume 2016/2017. ronune

3uma 2016/2017. rtommHe je Omma dYeTBpTa
HajcyimHuja (aHATM30M HAJKUIIHUJUX W HAjCYIITHUjHX
suma y Cpbuju 3a nepwonm 1951-2017. romune) u
JBaHaecTa HajxnanHuja y Cpouju. 3a0enekeHa cy YeTupu
tanaca xmamHohe. IlpeBasmhenu cy OpojeBu JeneHHX,
Mpa3HHX U JJaHa Ca JaKUM MPa3oM.

Cpenma Temmeparypa Ba3iyxa y TOKY 3uMe Ouia
je y wmutepBany ox -1,7°C y Tloxerm mo 1,0°C y
beorpany, a y mmanuackuM mpenenuma ox -5,0°C Ha
Komnaonuky 1o -2,2°C Ha 3natudopy.

Bbpoj nenenux nana, ca MakCUMajJHOM JHEBHOM
TemreparypoM Ba3ayxa HmkoM on 0°C, Owo je y
untepBany oa 15 y Bpawmy mo 29 nana y Cpemckoj
MutpoBuity, a |y IUIAHMHCKAM  KpajeBUMa  je
peructpoBaHo of 30 yieaeHux maHa Ha 3natudopy Ao 57
nmana Ha L[pHOM Bpxy. 3a0enexenn Opoj eNEHUX JaHa je
3a jeman g0 13 mana Omo Behu ox mpoceka, JOK je Ha
Komnaonnky 6mo 3a 4 maHa mMamu On MpocedHor Opoja
JlaHa.

Hajamxka temmepaTypa y TOKy 3UMe U3MepeHa je
y Cjenunu 8. janyapa u u3Hocuia je -27,6°C.

bpoj MpasHux maHa, ca MHHMMaJHOM JHEBHOM
TemIieparypoM Bazayxa HmwkoM ox 0°C, Owo je y
uHTepBay of 65 y Jlosuuuu no 81 man y Iloxeru, a Ha
iaHnHaMa ox 76 Ha 3matubopy no 88 gaHa Ha
Komnaonwnky. bpoj Mpa3aux maHa je 3a 2 no 18 mana sehu
0J1 IPOCeYHOT Opoja 3a 3umy.

bpoj mana ca jakuM Mpa3oMm, ca MUHUMAaTHOM
JTHEBHOM TEMITEpaTypoM Bazayxa HmxoM ox -10 °C, 6no
je 'y wuHrepBamy on 7 y beorpamy mo 22 'y
JdumutpoBrpany, a y BUIIMM mpefaenuma on 14 Ha
3natubopy no 38 y Cjenunm. 3abenesxeHn Opoj naHa ca
jakum Mpaszom y Cpbuju je 6uo 3a 1 no 12 nana Behu on
MpOCeYHOT Opoja JaHa ca jakuM Mpa3oM TOKOM 3UMe.

VY Beorpany je kpajeM NpBE U MOYETKOM JpYyre
JIeKajie jaHyapa Cpelrba, MakCHMajlHa W MHHHMAallHa
TeMmIieparypa Bazayxa OWia WCIIOJ| BHIIETOUIIHET
npoceka. M3Han mpoceka je Ouiia MOYETKOM M KpajeM
neuemOpa 1 TokoM Beher aena gpebpyapa.

IToueTkoM merieMOpa 3a0eieKeH je jeaH XJIaaHu
tayiac Ha 'M CombOop, a Tpajao je ox 4 10 8. aeuemdpa. Y
jaHyapy cy permcTpoBaHa Tpu Tajaca xyamHohe. [pyru
WHTCH3UBHHUjU XJIAIHU Talac TOKOM OBE 3UME je TIPBO
3axBaTHO MoJpydje BojBoanHe u mmaHuHCKe npenene 6.
jaHyapa, a moroM ce mpomupuo Ha wneny Cpbujy 7.
jaHyapa u Tpajao je mo 12. janyapa 2017. ronune. Tpehu
XJIAJTHU Tajlac PETUCTPOBaH je y mepuony ox 20. mo 24.
janyapa  2017. rommHe Ha  cedaM  TUIABHUX
METEOpOJIONIKUX  CTaHWIa, JMA0K je y Cpemckoj

8. THE CHARACTERISTICS OF THE CLIMATE
IN SERBIA IN 2017

8.1. Analysis of winter 2016/2017

The winter 2016/2017 was the fourth driest
(according to the study of the wettest and driest winters in
Serbia for the period from 1951 to 2017) and the twelfth
coldest in Serbia. There were four cold waves. The
number of icy and frost days, as well as the days with
severe frosts, were exceeded.

The mean air temperature during the winter
ranged from -1.7°C in Pozega to 1.0°C in Belgrade and in
mountainous areas from -5°C on Kopaonik to -2.2°C on
Zlatibor.

The number of icy days with the maximum daily
air temperature below 0°C ranged from 15 in Vranje to 29
days in Sremska Mitrovica. In mountainous regions, this
number ranged from 30 icy days on Zlatibor to 57 days
on Crni Vrh. The recorded number of icy days was one to
13 days above the average, while on Kopaonik it was 4
days below the average number of days.

The lowest winter temperature of -27.6°C was
measured in Sjenica on January 8"

The number of frost days, with the minimum
daily air temperature below 0°C, ranged from 65 in
Loznica to 81 days in Pozega. In the mountains, this
number ranged from 76 on Zlatibor to 88 days on
Kopaonik. The recorded number of frost days was 2 to 18
days above the average number for winter.

The number of days with severe frost, with the
minimum daily air temperature below -10 °C was in the
range from 7 in Belgrade to 22 in Dimitrovgrad. In the
mountains, it ranged from 14 on Zlatibor to 38 in Sjenica.
The recorded number of days with severe frost in Serbia
was 1 to12 days above the average number of winter days
with severe frost.

In Belgrade, at the end of the first and at the
beginning of the second decade of January, the mean, the
maximum and the minimum air temperatures were below
the multiannual average. It was above the average at the
beginning and at the end of December and in most of
February.

At the beginning of December, one cold wave
was observed at MMS Sombor, lasting from December
4" to December 8". Three cold waves were registered in
January. The second most intense cold wave of this
winter first hit Vojvodina and mountainous regions on
January 6", subsequently spreading to the entire country
on January 7" and lasting until January 12", 2017. The
third cold wave was recorded in the period from January
20™ to January 24™, 2017 at seven main meteorological
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Mutposui Tpajao ox 19 no 24. janyapa. YeTBpTH Tajac
xnagaohe 3abenexeH je y mepuoay ox 27. no 31. janyapa
2017. romune y [oxern, Kpymesny u Cjenunm.

VYKyIllHa KONMYMHA NAJaBUHA j€ TOKOM 3HME Yy
BeheMm nemy CpOuje Omia HCro| MPOCEYHNX BPETHOCTH Y
OJTHOCY Ha HOopMany 3a pedepentau nepuoy 1981-2010,
on 24,9 mm y Kukunmu no 127,8 mm y Jlozuuim.

MakcumanHa JHEBHa KOJMYMHA I1aJaBUHA
peructpoBana je y Jlozaunu 25. ¢pebpyapa u u3HOCHIA je
32,6 mm.

bpoj nana ca mamaBMHaMa Of1 jeTHOT MUIIUMETPA
W BUIIIE, PETHCTPOBAHUX TOKOM 3uMe, je Omo ox 20 y
3ajeuapy no 39 Ha llpHoMm Bpxy. 3abenexeHu Opoj naHa
ca majiaBuHamMa je 3a 7 1o 16 mana 6uo MamH oJ] mpoceka.

bpoj maHa ca CHEeXHUM IOKpUBAueM Y HIKHUM
npeaenuma Cpouje je 6uo y uatepBaiy on 4 y Kukunau
no 44 nana y JumutpoBrpany. Y OpICKO-TTIAHUHCKAM
npeaenMa Opoj JaHa ca CHEXKHUM TIOKpHBadeM OWo je y
uatepBany of 53 y Cjenmmm mo 90 ma KomaoHuky.
PeructpoBanu 6poj AaHa ca CHEXXHUM TIOKpUBAUYEM je y
BeheM nemy 3emibe on 2 10 27 maHa MamH O] IPOCEYHOT
Opoja maHa 3a 3uMy. MakcuMmanaHa BHCHHA CHEXHOT
noKpuBaya perucrposana je 20. janyapa Ha KonaoHuky u
u3Hocwuia je 70 cm.

TokoM 3uMe BpEeAHOCTH OCyHUYaBama Cy Owie y
untepBany ox 198,0 y JleckoBuy mo 370,0 wacoBa Ha
Konaonnky. Y oxnocy Ha HOopMmany (Cpeama BpPEeIHOCT
KJIMMAaTCKOI eJIEMEHTa H3padyHaTa 3a mnepuox ox 1.
janyapa 1981. no 31. meunembpa 2010) 3a pedepeHTHH
nepuoy 1981-2010. tpajame cujamba CyHIIa U3HOCUIIO j©
o011 95% y JleckoBuy o 186% y Ioxeru.

8.2. Ananmsa npoJeha 2017. ronune

Jenanaecro najrorumje npoiehe y CpOuju, a y
Jlozuuiu, hynpuju u banarckom Kaprnosiy dwerBpTo.
CyMa magaBuHa y KaTeropvjama HOPMalaHO M KHILIHO.
Tokom Maprta je 3a0enekeH TOIUIOTHH Tajac y BeheM
JeNly 3eMJbe, a Yy amnpwiy jeé Ha HEKOJIHMKO CTaHHIA
PErHCTpOBaH Tajac XjnagHohe.

Cpenma nposehina TemnepaTypa Ba3nyxa Ouia je
y unHTepBaty ox 10,9°C y dumurporrpany mo 14,2°C y
Beorpany, a y mianuHckuM npezaenuma oz 3,5°C Ha
Komnaonuky no 8,3°C Ha 3natubopy.

HajBumia gHeBHa Temmeparypa BazayXa TOKOM
nposieha 2017. romude y Cpouju je msznocmia 32.0°C, a
u3Mepena je 31. maja y Kukunau.

Jlenenn pgaHM, ca MaKCUMaJlHOM JHEBHOM
temneparypoM HkoM o 0°C, 3abenexeHu Cy y BHIINM
npenenmma. Ha Komaonuky je 6uno 9 nenenux nana, Ha
Lpuom Bpxy 3, a Ha 3natnbopy u y CjeHUIM je TOKOM
nponeha peructpoBan 1 negeHu qaH.

JleTbux JaHa, ca MAaKCUMAaJIHOM [JHEBHOM
temmneparypom 25°C u Buiom, 6mo je ox 9 y [oxeru u
Kypmrymmuju mo 20 y JleckoBiy. Y BHIIUM Tpeneamma

stations, whereas in Sremska Mitrovica it lasted from
January 19" to January 24™. The fourth cold wave was
recorded in the period from January 27" to 31%, 2017 in
Pozega, Krusevac and Sjenica.

Winter precipitation totals were below the
average in most of Serbia compared to the normal for the
1981-2010 reference period, ranging from 24.9 mm in
Kikinda to 127.8 mm in Loznica.

The maximum daily precipitation of 32.6 mm
was recorded in Loznica on February 25"

The number of days with the precipitation of
1mm and more recorded during this winter ranged from
20 days in Zajecar to 39 days on Crni Vrh. The recorded
number of days with precipitation was from 7 to 16 days
below the average.

The number of days with snow cover in the
lowland of Serbia ranged from 4 in Kikinda to 44 in
Dimitrovgrad. In the hilly-mountainous regions, the
number of days with the snow cover ranged from 53 in
Sjenica to 90 days on Kopaonik. The registered number
of days with the snow cover was between 2 and 27 days
below the winter average in most of the country. The
maximum snow depth of 70 cm was measured on
Kopaonik on January 20"

Sunshine duration ranged from 198.0 in Leskovac
to 370.0 hours on Kopaonik. Compared to the normal (the
average value of this climate element calculated for the
reference period from January 1%, 1981 to December 31%,
2010), winter sunshine duration ranged from 95% in
Leskovac to 186% in Pozega.

8.2. Analysis of spring 2017

It was the eleventh warmest summer in Serbia
and the fourth in Loznica, Cuprija and Banatski Karlovac.
Rainfall totals were in the categories of normal and rainy.
In March, a heat wave was recorded in the larger part of
the country, while several stations registered a cold wave
in April.

The mean spring air temperature ranged from
10.9°C in Dimitrovgrad to 14.2°C in Belgrade. In
mountainous areas, it ranged from 3.5°C on Kopaonik to
8.3°C on Zlatibor.

During spring 2017, the highest daily air
temperature of 32.0°C was measured in Kikinda on May
31%

Icy days, with the maximum daily air temperature
below 0°C, were registered at higher altitudes. They were
as follows: 9 icy days on Kopaonik, 3 on Crni Vrh, and 1
icy day on Zlatibor and in Sjenica.

The number of summer days with the maximum
daily air temperature above 25°C ranged from 9 in
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3a0emekeH je jemaH JIeTHH JaH Ha 371atudopy.
PeructpoBan Opoj neTmux maHa je y BeheM Aeny 3emibe
OKO TpOceuHOor Opoja 3a mposichHy CEe30HY, Ha HCTOKY
3eMJbe je 3a 5 mana mamd, a y JleckoBiy je 3a 6 maHa
Behu o mmpoceka.

Ha Behem Opojy I'M cranuna 3a0enexeH je jeqan
TPOTICKHU JIaH, ca MaKCUMAaJIHOM JHEBHOM TEMIIEpPaTypoOM
30°C u Buie.

Hajumxka temneparypa y Toxy nposneha n3mepena
je Ha Komaonuky 22. ampuna u usHocuna je -12,8°C. ¥V
HIDKAM KpajeBUMa HajHIDKA [HEBHAa TeMIeparypa je
m3Hocuna -4,0°C, a 3abenexena je y 3ajeyapy 4. mapta u
Humutposrpamy 28. mapra.

Ocum 'y beorpagy, wmpa3Hu [aHu, ca
MUHUMAJIHOM  TeMmmeparypoMm  HmwxkoMm ox  0°C,
3a0CJICKEHN Cy y 1eN0j 3¢MJbU. Y HIDKUM KpajeBUMa
owio je on 1 y Jlosuum m Herotuny no 14 nana y
Iloxxern, a Ha miaHnHama ox 16 Ha 3matubopy mo 42
nmana Ha Komaonuky. PeructpoBan 6poj Mpa3HuX naHa je
y Behem neny 3emibe om 6 1o 11 gana mamu of
npoceyHor Opoja 3a mponehe. Jeman mam ca jakum
Mpa3oM, Ca MHUHUMAaNHOM TemmeparypoM o -10°C u
HIDKOM, 3a0eexeH je Ha KomaoHuky.

Y beorpagy je Tokom Beher gena mporeha
cpenma, MaKCHMalHa W MUHAMaJIHa TeMIeparypa
Ba3ayxa Owjia W3HAJ] BHIICTOAMIILET Npoceka. Mcmox
npoceka je Ouia CpeIHOM M KpajeM MapTa, IIOYeTKOM H
CPEIMIHOM afipwiia U y MPBOj U MOCIEIHOj JAeKaIu Maja.
Hajuzpaxenunje je Owino 3axmaheme Koje Ce JOTOIUIIO
CpeIMHOM ampwia, Kaja je MaKcuMallHa JHEBHa
TeMIrepaTypa Ba3ayxa y beorpamy 3a jeman maH mana 3a
7,5°C, a mapemHor nana 3a jom 3,4°C, Tako ma je 20.
anpuia OJCTYName MaKCHMallHe JHEBHE TeMIleparype
Ba3/yxa OJ MMPOCEYHE BPEAHOCTH 32 peepeHTHU MEPHOJT
1981-2010. uznocuio -11,9°C.

IIpBu TorutoTHM Tamac je 20. mMapra 3aXBaTHO
Behu eo CpOuje u Tpajao je 1o 24. mapta, a y CjeHUIH U
Ha Komaonuky mo 25. mapra. [pyru TommotHu Tanac je
peructpoBad y Bpawmy ox 29. mapra go 2. ampuia.
CpenuHoM ampria 3a0eJIeKeH je jedaH XJIaJaH! Tajac y
Jlozammm, nwa 3matubopy, Komaonmmky m banarckom
Kapnosuy ox 18. go 22. anpuna, a y CjeHuLH je Tpajao
on 20. mo 25. Anpuna.

YKyITHa KOJIMYIHA M1a/IaBUHA je TOKOM Tipojieha y
CpOuju Oumna y unTepBaixy ox 94,7 mm y Kukungu mo
334,8 mm na Konaonuky.

MakcumanHa ~ JHEBHa  KOJMYMHA  IaJIaBHHA
peructposana je y HoBom Cany 24. maja u u3HOCcHIA je
48,6 mm.

Bpoj nana ca majaBuHaMa oJ1 jeTHOT MIJIUMETPA
W BHWIIE, PErMCTPOBAHMX TOKOM mposieha, je OHo y
unTepBany o 18 Ha Ilanuhy, y Kukunam u Herotuny no
42 wna Komaonwky. 3abenexkeHn Opoj maHa ca
nmajaBrHaMa je y BeheM mery 3emibe 3a 3 10 9 mana Omo

Pozega and KurSumlija to 20 days in Leskovac.
Regarding the higher altitude areas, one summer day was
registered on Zlatibor. The registered number of summer
days was around the spring average in most of the
country, 5 days below the average in eastern parts of the
country and 6 days above the average in Leskovac.

One tropical day, with the maximum daily air
temperature above 30°C, was recorded at most of the
meteorological stations.

The lowest spring air temperature of -12.8°C was
measured on Kopaonik on April 22™. In the lowland, the
lowest daily air temperature of -4.0°C was registered in
Zajedar and Dimitrovgrad on March 4™ and March 28",
respectively.

Frost days with the minimum air temperature
below 0°C were recorded across the entire country, except
for Belgrade. In the lowland, this number ranged from 1
in Loznica and Negotin to 14 in Pozega. In the mountains,
it ranged from 16 on Zlatibor to 42 days on Kopaonik.
The recorded number of frost days was 6 to 11 days
below the spring average across most of the country. One
day with severe frost and the minimum temperature
below -10°C was measured on Kopaonik.

The mean, the maximum and the minimum air
temperatures in Belgrade were above the multiannual
average for most of the spring. It was below the average
in mid and late March, in early and mid April and in the
first and last decades of May. The most remarkable
cooling took place in mid-April when the maximum daily
air temperature in Belgrade dropped 7.5°C in one day, and
the additional 3.4°C the following day. On April 20", the
absolute departure of the maximum daily air temperature
from the average for the 1981-2010 reference period
amounted to -11.9°C.

On March 20", most of Serbia was hit by the first
heat wave lasting till March 24" and till March 25" in
Sjenica and Kopaonik. The second heat wave was
recorded in Vranje, lasting from March 29" to April 2™
In mid-April, one cold wave was registered in Loznica,
on Zlatibor and Kopaonik and in Banatski Karlovac,
lasting from April 18™ to April 22™, while in Sjenica it
lasted from April 20" to April 25™,

The total spring precipitation sums in Serbia
ranged from 94.7 mm in Kikinda to 334.8 mm on
Kopaonik.

The maximum daily precipitation sum of 48.6
mm was recorded in Novi Sad on May 24™.

The number of spring days with the precipitation
of 1 mm and more ranged from 18 days on Pali¢, Kikinda
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Behu o mmpoceka.

Mapr 2017. rommHe je  HAjKUIIOBHTHjH
nocmatpajyhu mepuox ox 1951. go 2017. rogwume.
MapToBckr MakCHMyM CyMe TaJlaBUHA je mpeBazuheH y
BammeBy, Cwmenepesckoj Ilamanmm, ma 3matubopy, y
[oxern n Ha Konaonuky. Konmmunna magaBuna koja je
usmepena 7. mapra 2017. rogmne Ha 3matubopy, y
[oxxern n CjeHnIn npeBasuInia je IpOCeYHe BPEIHOCTH
KOJIMYMHE T1a/IaBUHA 3a [1e0 MapT. BpemHocTn kommumHe
najaBrHa 3a0eJieKeHe Ha OBHM CTaHHLAMa Cy YjeTHO H
HajBehe nHEBHe cyMme majaBWHA WKaga 3abeexeHe Ha
IbHMa TOKOM IpoJicha.

Ha 3natubopy je msmepeno 80,3 mm, panuju
JTHCBHM MaKCUMYM KOJIMYWHE TaJlaBUHA Ha 31aTHOOpY
ToKOM Tposieha je m3rocuo 63,1 mm, a 3abemexeH je 21.
Mmaja 2009. rogune.

Tokom nponeha je y HkuM npenenuma CpOuje
3a0eme)keH jemaH JaH ca CHeXKHUM IIOKpHUBavYeM Ha
[Mamuhy, y Combopy, Jlogunmm u Jumutporrpamy. Y
Op/ICKO - IUTAHMHCKUM TIpesieiuMa Opoj laHa ca CHEKHUM
nokpuBaueM Ouo je y uaTepBainy of 8 y Cjenumm mo 48
Ha Komaonwky. PermctpoBanm Opoj maHa ca CHEXHHM
NoKpuBadeM je ox 2 1o 18 maHa MamM O MPOCEYHOT
Opoja nana 3a mposiche. MakcuMaaHa BUCHHA CHEYXKHOT
MOKpUBada peructponana je 14. mapra Ha Komaonuky u
u3HOCHIIA je 65 cm.

Tokom nponeha BpeTHOCTH OCyHUaBama Cy Ouie
y uHTtepBany ox 4914 y Cjennuu no 675,3 wacoBa y
Kuxnuam.

8.3. Anasm3a Jjera 2017. roqune

On xaga ce page mepewma y Cpbuju nero 2017.
TOJMHE 3a HEKe MeEpHe CTaHWie Ommo je Mehy
HajTOIUTMjUMa W HajCyIIHUjUMa JI0 cajia Win OapeM Mely
npBux ner. 3a Jjero 2017. romuHy HajTOILUIMjE O caja
owio je y CmenepeBckoj Ilananuum. pyro mo peny oz
KajJa ce paJiec Meperma HajTOIUIMje JIETO OBE TOAMHE Y
Cpo6uju 6uno je y banarckom Kapnosity. ¥ Hosom Cany
OBO JIETO je OWJIO YeTBPTO MO pely OJ Kaaa ce pajie
Mepema, a y 3peaHnHy IeTO HajCyIIHHje JIETO 10 Pey.
be3 003upa Ha OBy JMCTy, CBakako je y BeheM jeny
CpOuje JileTo OO0 H3y3€THO CYIIHO M TOIUIO, Ca
eKCTpEMHHMMA 3a TEMIIEpaTypHE BPEIHOCTU 3a BEIUKH
Opoj MepHux cranuna. Cpeama IHEBHA TeMIIEpaTypa
Ba3jlyxa y TOKY YMTaBOT JieTa OWia je y WMHTepBAIY O]
21,0 °C y Tloxernm no 254 °C y Beorpany, a y
IUTAHUHCKUM TipeaenuMa of 14,2 °C na Konaonuky no
19,3 °C ua 3narubopy.

Cpenma TeMreparypa Bazlayxa y TOKy JeTa Ha
tepuropuju CpOuje je Omna y Kareropujama eKCTpEMHO
Tomio u Beoma Ttomwio. Jlero 2017. romunHe je apyro
HajTormje 'y CpOWjum ca CcpeamoM TeMIIEpaTypoM
Basayxa 22,5 °C. Hajrommmje neto y Cpouju 6uio je neto
2012. romune ca 23,3 °C. Y Beorpany je ca 25,4°C oBo

and Negotin to 42 on Kopaonik. The recorded number of
days with precipitation was 3 to 9 days above the average
in most of the country.

March 2017 was the wettest observing the period
from 1951 to 2017. The maximum peak precipitation in
March was exceeded in Valjevo, Smederevska Palanka,
Zlatibor, Pozega and Kopaonik. The amount of
precipitation measured on March 7" 2017 on Zlatibor, in
Pozega and Sjenica exceeded the average values of
rainfall for the whole of March. Precipitation values
recorded at these stations were also the highest daily
rainfalls ever recorded there in spring.

It amounted to 80.3 mm on Zlatibor, with the
previous daily maximum amount of spring precipitation
on Zlatibor (63.1 mm) being recorded on May 21, 2009.

During spring, the lowland of Serbia recorded
one day with snow cover on Pali¢, in Sombor, Loznica
and Dimitrovgrad. In the hilly-mountainous regions, the
number of days with the snow cover ranged from 8 in
Sjenica to 48 days on Kopaonik. The recorded number of
days with snow cover was 2 to 18 days below the spring
average. The maximum snow depth of 65 cm was
measured on Kopaonik on March 14™.

Spring sunshine duration ranged from 491.4 in
Sjenica to 675.3 hours in Kikinda.

8.3. Analysis of summer 2017

The 2017 summer season in Serbia was for some
weather stations among the warmest and the driest ones
on record or at least among the first five. It was the
warmest summer on record in Smederevska Palanka and
the second warmest ever in Banatski Karlovac. Novi Sad
recorded the fourth warmest summer since the beginning
of measurements, while it was the fifth driest summer in
Zrenjanin. All in all, it was certainly an exceptionally dry
and warm summer with temperature extremes registered
at a large number of weather stations in most of Serbia.
The mean daily air temperature during the entire summer
ranged from 21.0 °C in Pozega to 25.4 °C in Belgrade. In
mountainous areas, it was between 14.2 °C on Kopaonik
and 19.3 °C on Zlatibor.

The mean air temperature during the summer
season in Serbia was within the categories of extremely
warm and very warm. The summer of 2017 was the
second warmest in Serbia with the mean air temperature
of 22.5 °C. The warmest summer in Serbia was the
summer of 2012 with 23.3 °C. Belgrade also recorded the
second warmest summer with the temperature of 25.4 °C,
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JeTo Takohe Apyro HajTorumje yieto mocie yera 2012.
rogruHe Kaga je 'y beorpamy cpeama ce3oHCKa
Temneparypa Basayxa msHocuna 26,0°C. V Banarckom
Kapnoeiny um CwmenepeBckoj Ilamanmm je nero 2017.
roguHe OWIO arcoidyTHO HajTOINIMjEe, Ca CPEeAbOM
CE30HCKOM TeMmmeparypoM Basgyxa 23,7°C u 24,0°C,
pecrniekTrBHO. HajBuIia 1HEBHA TemMmepaTypa y TOKY JieTa
uzMepeHa je 6. asrycra y Rynpuju u usnocuna je 41,6°C.
Hajumka Ttemmeparypa y TOKy JieTa H3MepeHa je y
Cjenunu 23. aBrycra u usHocuna je 1,3°C.

Toxom Beher aema neTmer Mephoja, Cpenmba,
MaKCHMaJHa ¥ MAHUMAaJIHa TEMIIepaTypa Ba3ayxa je omia
y UW3HAJ TpaHWIA BUIIETOMUIIILET Ipoceka. Torm
MIEPHOIU Cy CKOPO PABHOMEPHO OMJIM MPEKUIaHH HArJTUM
OpoMeHaMa  HM3a3BaHUM  [POAOPHMA  XJIATHHjUX
Ba3AyIIHUX Maca. XJAgHWju T[epuoaud Ccy Ownm
KPaTKOTPajHHU, MPHU YeMy Cy YETHPH OJ YKYIHO Ocam
noHenu 3HadajHUje 3axiaheme. Y JleckoBiy je wak
3a0ene)keH ¥ XJIaIHU Tanac ox 22. 1o 26. aBrycra.

Tokom Jera 2017. perucTpoBaHo je IIECT
TOIUIOTHHUX Tajaca (TOTUIOTHH Tajiac je Mo JAeUHUINjU
KOHTHHYHPaHH HHU3 OZ NET M BHUIE JaHa JaHa Kazaa je
MaKcHMallHa THeBHA TeMIIepaTypa Ba3ayXa y KaTeropuju
BEOMa TOIUIO W eKcTpeMHO Toruio). [lojaBa mpBor
TOIDIOTHOT Tajlaca 3abenexkena je ox 20. mo 25. jyHa y
Combopy, 3pewanmny, Hoeom Cangy, Cpemckoj
Muprouity u Ha [lamuhy, a npyror ox 27. jyHa ao 1.
jyna y Herotuny. Tpehu TormoTHH Tanmac perucTpoBaH je
y nepuoay oxn 6. mo 12. jyna y Behem nmemy CpOwuje, a
4yeTBpTU je 3abenexen on 19. no 24. jyna y Kukunmy,
3pemaHuny, Beorpany, Benukom I'paguiury,
CwmenepeBckoj [lananum n banarckom Kapiosiy. Iletn
1O peay TOIUIOTHH Tajiac 3abenexeH je y uenoj Cpouju,
u3y3eB y 3ajeuapy, y nepuoay ox 30. jyia 10 6. aBrycra,
a IIIecTH je peructpoBa ox 8. 1o 12. aBrycra y Bpamy,
Humutposrpany u Ha KonaoHuky.

Cyma najmaBuHa TOKOM Jieta je y 1ueinoj Cpouje
OmI1a MCIo MPOCEYHUX BPETHOCTH Y OIHOCY Ha HOpMAITy
3a pedepentHun nepuox 1981-2010. VYV opHocy Ha
HOpPMaJly CyMma IajiaBuHa Ouia je y uHtepBainy ox 38% y
3pemanuny 1o 91% y Kypmymmuju.

MakcumanHa JHEBHa KOJMYMHA I1aJaBUHA
peructpoBana je y Bemumkom I'pamumrty 13. jyma u
nsHocuia je 80,4 mm. Tume je npeBasuljeHa MaKCUMaIHa
aBTyCTOBCKA JTHEBHA KOJMYMHA MaJIaBMHA, U3MepeHa 28.
aBrycta 1985. rogune, koja je usnocuona 71,6 mm. bpoj
JlaHa ca najaBuHaMa je 0uo 3a 4 1o 14 Mamu o1 mpoceka
3a neto. Hajmame naHa ca najaBuHaMa je 3a0elexeHo y
Heroruny, 14 nana, a Hajuiue Ha Komaonuky, 30 nana.
Takohe, Opoj laHa ca majaBMHAMA OJ1 jeJIHOT MHJIUMETpPa
W BHIIIE je OO UCIIOJT IPOCceKa, ca HajBehnM OJICTyHamkeM
on 12 nana y Cmenepesckoj [lananum u hynpuju.

TokoMm nera, Tpajame cujarba CyHLA OWIIO je Yy
rpaHUIlaMa MIPOCEYHNX BpenHocTr y Behem memy CpoOuje,

following the summer of 2012 when the average air
temperature in Belgrade amounted to 26.0 °C. Banatski
Karlovac and Smederevska Palanka recorded absolutely
the warmest summer in 2017 with the mean seasonal air
temperature of 23.7 °C and 24.0 °C, respectively. The
highest daily air temperature during the summer was
recorded on August 6" in Cuprija. It was 41.6 °C. The
lowest summer temperature of 1.3 °C was measured in
Sjenica on August 23".

For the most of the summer season, the mean, the
maximum and the minimum air temperatures were above
the multiannual average. Warm periods were almost
uniformly interrupted by abrupt changes caused by
incursions of cold air masses. The cold periods were short
and 4 out of 8 brought considerable cooling. Leskovac
eve;n had a cold wave lasting from August 22™ to August
26",

During the summer of 2017, six heat waves (heat
wave is defined as a period of at least 5 consecutive days
with the maximum temperature in the very warm and
extremely warm category) were recorded. The first heat
wave was registered between June 20" and June 25™ in
Sombor, Zrenjanin, Novi Sad, Sremska Mitrovica and
Pali¢, and the second one from June 27" to July 1% in
Negotin. The third heat wave was observed in the period
from July 6™ to July 12" across most of Serbia, and the
fourth, lasting from July 19" to July 24" in Kikinda,
Zrenjanin, Belgrade, Veliko Gradiste, Smederevska
Palanka and Banatski Karlovac. The fifth heat wave was
recorded in the entire country, except for Zajecar, in the
period from July 30" to August 6™ and the sixth one
lasted from August 8" to August 12" in Vranje,
Dimitrovgrad and Kopaonik.

The entire country observed below-average
summer precipitation sums compared to the normal for
the 1981-2010 reference period. Compared to the normal,
precipitation sums ranged from 38% in Zrenjanin to 91%
in Kur§umlija.

The maximum daily precipitation total of 80.4
mm was registered in Veliko Gradiste on July 13"
thereby exceeding the previous August precipitation
record of 71.6 mm measured on August 28™ 1985. The
number of days with precipitation was from 4 to 14 days
below the summer average. The smallest number of days
with precipitation was in Negotin, a total of 14 days,
whereas Kopaonik observed the highest number, a total of
30 days. The number of days with precipitation of 1mm
and more was below the average, while the highest
departure of 12 days was recorded in Smederevska
Palanka and Cuprija.
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JIOK je Bumie ox mpoceka omino y Iloxkern, Kpymesy u
KpameBy. BpenHoctn ocyH4aBama cy Onie y WHTepBary
on 806,3 y 3ajeuapy a0 1035,1 wacoBa y HoBom Cany. ¥
OJTHOCY Ha HopMmany 3a pedepentan nepuon 1981-2010.
Tpajame cHjama cyHua n3Hocwio je ox 100% y 3ajeuapy
1o 140% y Ioxeru.

8.4. Ananusa jecenu 2017 .rogune

Jecen kao rommmme no0a 2017. Omma je
NpOCEYHO TOIUIA W KHIIHA ca TeMIepaTypama Ba3lyxa
W3HA TpaHWNA BHUIIECTOAWIIEEr Tpoceka. Cpemma
TEMIIepaTypa Ba3IyXa TOKOM jeCeHH je Oma y HHTepBary
on 10,1°C Toxern mo 13,6°C y bBeorpamy. Hajsuma
JTHCBHA TEMIIEpaTypa Ba3ayXa y TOKY jeCeHH U3MEpeHa je
y Kpymesmy 17. centemOpa n uzHocuna je 36,8 °C.

Bbpoj netmux naHa, ca MakCHUMallHOM JTHEBHOM
TeMmreparypoM BuiioMm oja 25°C, OO je y MHTepBALy O
10, xomuxko je 3abenexxeHo Ha [lamuhy o 24 y 3ajeuapy.
Ha Llpraom Bpxy cy peructpoBana 2, Ha 3natubdopy 7,
Cjenuiu 8, nok Ha KomaoHuky Hije OWIIO JIETHUX AaHa.

bpoj Tporckux maHa, ca MaKCHMaJIHOM JHEBHOM
temmeparypoM BuiioMm o1 30°C, peructpoBa je y Behem
neny CpOuje. YV HWKUM npeaenuma Opoj TPOIICKUX J1aHa
6uo je y uarepBaiy on 2 Ha [lamuhy no 10 y Jleckosity u
3ajeuapy. Ha 3narubopy je 3abenexxeH 1 Tporicku AaH.
Hajsehe oncrymame Opoja TpONCKMX JaHa oOJ TpOceKa
3abenexeHo je y Jleckorily u 3ajeuapy ¥ U3HOCH 6 J1aHa.
VY TOKy jeceHu 3abenexeH je jedaH TOIUIOTHM Tajac y
Behem nemy CpOuje, m3yzeB y Cpemckoj Mwurposuiy,
Kparyjepiy u Jleckopiy. TorutotHu Tajnac je y 3ajedapy,
Heroruny n Cjennim tpajao ox 15. no 22. okrobpa, 10K
je y ocraniom neny Cpbuje tpajao ox 16. 1o 21. okTobpa.

bpoj MpasHux jaHa, ca = MHHUMAaJTHOM
TemreparypoM HukoM of 0 °C, 6uo je y uHTepBaty of 2
Ha [lanuhy, HoBom Cany, beorpany u Herotuny mo 16
naHa y Bpamy, a Ha rulannHaMa ox 12 Ha 3natubopy 1o
33 gana y Cjenuiu. bpoj Mpa3Hux naHa je 3a jaBa J0
JIeBET JaHa MambM OJ] MpocevHor Opoja 3a jeceH y Behem
nery CpOuje.

V Cjenuiu cy TOKOM jeceHH 3abeiiexeHa 3 aaHa
ca jakuM Mpa3om, JIok cy Ha KomaoHuky perucrpoBana 2
naHa. HajHwka Temmeparypa Ba3ayxXa y TOKY jeCEHH
nuzMmepena je y Cjenuu 29. HOBeMOpa M W3HOCHIIA je -
13,9°C.

Jlenenn naHu cy 3a0eieXeHH y IUIAHMHCKUM
KpajesuMa. bpoj InemeHux pgaHa, ca MaKCHMaJHOM
JTHEBHOM TemreparypoM HmkoM o 0°C Ouo je y
unTepBany o 1 y Cjenuu u va 3natubopy, 10 7 AaHa Ha
Komaonuky. ¥ Bbeorpany je Tokom Beher nena jecemer
neprosia  Cpeliba, MaKCUMaJlHA ¥  MUHHMAallHa
TeMIepaTypa Ba3lyxa OwWia W3HAJ BHIICTOJHIIEET
npoceka. Vcmon mpoceka je Omnma Kpajem centemOpa,

This summer had the sunshine duration within
the average limits across most of Serbia, and above the
average in Pozega, Krusevac and Kraljevo. Sunshine
duration ranged from 806.3 in Zajecar to 1035.1 in Novi
Sad. Compared to the normal for the 1981-2010 reference
period, it ranged from 100% in Zajecar to 140% in
PozZega.

8.4. The analysis of autumn 2017

The autumn of 2017 was averagely warm and
rainy with air temperatures above the limits of the
multiannual average. The average air temperature during
the autumn ranged from 10.1°C in Pozega to 13.6°C in
Belgrade. The highest autumn daily air temperature was
measured in Kruevac on September 17". It amounted to
36.8°C.

The number of summer days, with the maximum
daily air temperature above 25°C ranged from 10 in Pali¢
to 24 days in Zajecar. The number of registered summer
days was the following: Crni Vrh - 2, Zlatibor-7, Sjenica -
8, whereas Kopaonik didn’t observe any.

The number of tropical days, with the maximum
daily air temperature above 30°C, was recorded across
most of Serbia. In the lowland, the number of tropical
days ranged from 2 on Pali¢ to 10 days in Leskovac and
Zajecar. Zlatibor registered one tropical day. The highest
departure of the number of tropical days from the average
(6 days) was registered in Leskovac and Zajecar. This
autumn brought one heat wave to most of Serbia, except
Sremska Mitrovica, Kragujevac and Leskovac. The heat
wave lasted from October 15" to October 22" in
Zajecar, Negotin and Sjenica, whilst elsewhere it lasted
from October 16™ to October 21,

The number of frost days, with the minimum air
temperature below 0°C, ranged from 2 on Pali¢, Novi
Sad, Belgrade and Negotin to 16 days in Vranje, and in
the mountains from 12 days on Zlatibor to 33 days in
Sjenica. The number of frost days was from 2 to 9 days
below the autumn average in most of Serbia.

Sjenica had 3 days with severe frost, whereas
Kopaonik registered 2 days. The lowest autumn air
temperature of -13.9°C was measured in Sjenica on
November 29"

Icy days were recorded in the mountains. The
number of icy days, with the maximum daily air
temperature below 0°C ranged from 1 in Sjenica and
Zlatibor to 7 days on Kopaonik. During most of autumn,
the mean, the maximum and the minimum air
temperatures in Belgrade were above the multiannual
average. However, at the end of September, October and
in mid-November they were below the average.
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OKTOOpa M CPESAMHOM HOBEMOpa.

YKymHa KONMWYWHA Ta/IlaBUHA j€ TOKOM jJeCeHH Y
Behem gneny CpOuje Ouna y rpaHuMIaMa MPOCEYHUX
BPEIHOCTH y OJHOCY Ha HOpMaJIy 3a pe)epeHTHH NEepHO.
1981-2010, ox 110,4 mm y Banarckom KapnoBmy no
354,5 mm Ha Konmaonuky. Cyma nmajiaBuHa je y OXHOCY Ha
HOopMany Owna y wuHTepBany ox 75% y banarckom
Kapnosuy mo 153% na Komaonuky. Ilpema meromu
MIEPIIEHTIIIA CyMa TafjaBUHA TOKOM jeceHH je y Behem
neny Cpbuje Ouna y kareropwju HopMmanHo. KuiHo je
omno y Kpassesy, JleckoBiyy n Ha Komaonuky, 1ok je y
Kareropuju cymHo 6mno y banarckom Kapmosiy. Cyma
najaBuHa je IMpeMa MeTOAM Tepuwia y Behem nemy
CpOuje Owna y TpaHMIIaMa IPOCEYHUX BPESIHOCTH.
Jecewa cyma mamaBuHa je Omia W3HAM TpOCEKa Yy
KpameBy, Kypmymnuju, JleckoBuy, JumutpoBrpany u
Ha Komaonuky, mox je y banarckom Kapnosiy,
3nmatubopy wu CjeHum OwWia WCIOX  TPOCEUHUX
BpemHOCTH. MakchMaiHa JHEBHA KOJWYHMHA I1ajJaBHHA
peructpoBana je y BameBy 25. okToOpa m M3HOCHIA je
64,2 MM.

bpoj nana ca mamaBMHaMa 0Of1 jeTHOT MUIIUMETPA
W BHWIIC PErHMCTPOBAHMX TOKOM JECEHHM OHO je Y
untepBany on 25 y Herotuny no 40 na KomaoHuky.
3abenexxeHn Opoj maHa ca TaJaBUHAMa Of  jE€THOT
MIIMeTpa 1 Bute je y Behem nemy CpOuje 6mo 3a 1 1o
6 nana Behun ox mpoceka, nok je y Jlo3nunm, HoBom
Cany, Herotuny, Llpaom Bpxy, 3ajedapy u Bpamy Ouno
UCIIOJT TIPOCEKa.

TokoM jeceme Ce30HE CHEXHH TOKpHBad je
OCMOTpEH Ha IUITAHWHAMA, a Y HIDKHM IpeJeinMa y Aeiry
jyxkue Cpobuje. YV Kypmymnuju je 3a0enekeH jenaH naH
ca CHEXHUM IIOKpUBAa4yeM, JBa Cy pETUCTpOBaHA Y
Bpamwy, 3 y JleckoBiy, a 4 gana y Jumwurposrpany. Y
IUVIAHUHCKMM ~ TIpefieiiMa  Opoj [JaHa ca  CHEKHUM
MOKpUBaueM je 6uo y natepBany o 4 Ha L{prom Bpxy no
38 nanana Komaonuky.

Tokom jeceHu, Tpajame CHjama CyHIIa OWJIO je
W3HA/I TpaHWIAa TPOCEYHHX BpenHocTH y Behem memy
Cp6uje. BpemHoctn ocyHuaBama Ouiie Cy y WUHTEpBATY
on 3553 wuwacoBa y 3ajeyapy g0 496,9 uacoBa y
Cwmenepsckoj [lamanumm. Y opHocy Ha HopMmady 3a
pedepeHTHH NIePUO] TPajamhe CHjamba CyHIIa H3HOCHJIO je
on 80% y 3ajeuapy no 115% y INoxern.

Most of Serbia had autumn precipitation totals
within the average values of the normal calculated for the
1981-2010 reference period. They ranged from 110.4 mm
in Banatski Karlovac to 3545 mm on Kopaonik.
Precipitation sums were from 75% in Banatski Karlovac
to 153% on Kopaonik of the normal. According to the
Percentile Method, autumn preciptiation sums were in the
category of normal across most of Serbia. They were in
the category of rainy in Kraljevo, Leskovac and Kopaonik
and dry in Banatski Karlovac. Based on the Tercile
Method, precipitation sums were within the average
across most of Serbia. Autumn precipitation sums were
above the average in Kraljevo, Kursumlija, Leskovac,
Dimitrovgrad and Kopaonik, whereas Banatski Karlovac,
Zlatibor and Sjenica had autumn precipitation sums
below the average. The maximum daily precipitation sum
of 64.2 mm was measured in Valjevo on October 25"

The number of days with precipitation of 1mm
and more registered during the autumn ranged from 25 in
Negotin to 40 on Kopaonik. The registered number of
days with precipitation of 1mm and more was 1 to 6 days
above the average across most of Serbia, whereas in
Loznica, Novi Sad, Negotin, Crni Vrh, Zajecar and
Vranje it was below the average.

In autumn 2017, snow cover was observed in the
mountains. Regarding the lowland, it was recorded only
and in parts of southern Serbia. The number of days with
snow cover was as follows: 1 in Kursumlija, 2 in Vranje,
3 in Leskovac and 4 in Dimitrovgrad. In the mountainous
areas, the number of days with snow cover ranged from 4
at Crni Vrh to 38 days on Kopaonik.

In autumn, sunshine duration was above the
average in most of Serbia. Sunshine duration values
ranged from 355.3 hours in Zajecar to 496.9 hours in
Smederevska Palanka. Relative to the normal for the
1981-2010 reference period, sunshine duration ranged
from 80% in Zajecar to 115% in Pozega.
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IHPAREIE U ITPOLIEHA YTHUIHAJA 3AI'ABEIBA BA3JAYXA U
IBEI'OBUX EOEKATA Y HTYMCKUM EKOCUCTEMHUMA HA
TEPUTOPUJU PEITYBJIIUMKE CPBUJE - MOHUTOPHUHI' CTAIbA
HIYMA

MONITORING AND ASSESSMENT OF AIR POLLUTION AND ITS
EFFECTS ON FOREST ECOSYSTEMS IN SERBIA - FOREST
CONDITION MONITORING

HNucTuTyT 32 IymapcerBo, beorpan

Institute of Forestry, Belgrade

HUBO II
LEVEL II

Oruenno nosbe Husoa |1 - UntensuBun mountopunr y JII HIT Konaonux

Level Il Sample Plot - Intensive monitoring PE NP Kopaonik

Oruenno nosbe Husoa |l - UHTeH3MBHM MOHMTOPUHT
T "Tumouxke myme' bosbeBan, LY bop, I'J "'lpuu Bpx-Kynunoso"'
Level 11 Sample Plot — Intensive monitoring
FE "Timocke Sume™ Boljevac, FA Bor, MU "Crni Vrh-Kupinovo

Orsaenno nosbe Hupoa |l - UHTEH3MBHU MOHUTOPHUHT
HIT "Yaxuue" Vixuue, ITY Yikuue, I'J ""Mokpa I'opa-Ilamak™
Level 11 Sample Plot — Intensive monitoring
FE "Uzice' Uzice, FA Uzice, MU "Mokra Gora-Panjak
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9. VBOJ

MoHUTOPHHT ~BUTATHOCTH InmymMa Hupoa 2,
Npe/iCTaB/ba MPUMEHEH CHCTEM YIOPEAHUX MPEeIMETHUX
WUCTpaXWBamba W3 BHINE HAyYHUX OOIAaCTH IIyMapcTBa.
Hayuno uctpaxkuBauku pan y mpahemy crama ImmymMa Ha
Husoy 2  kapakrepuiie  MyITUAMCUUIUIMHAPDHA U
CTYIIMO3HUjH TIPUCTYII, Kao U npaheme HeymopenIuBo BHIIE
nmapamerapa on MouurtopuHra Ha Husoy 1. Ornemne
CTaHWIIE 32 MOHUTOpPUHT HHBoa 2, WHCTamMpane ¢y MIHpoM
EBporckor KOHTHHEHTa TIpeMa jeJUHCTBEHO] METOI0IOTHjH
ICP Forests mporpaMa ca IiJbeM J1a c€ KOHTHHYaJTHO BpIIe
Mepema W CaKylUbajy TMOMAIll O CTalky IIyMa y KOjuMa
BJIaJ1ajy pa3IM4YMTH CIICIM(DUIHHA SKOJIOIIKH YCIOBH.

OBe mIyMcKe OWOILIEHO3€ HAjpa3IMuUTHjUX CYy
TAaKCOHOMCKHX TPWUMATHOCTH, Ca IMUPOKHUM CIIEKTPOM
pas3iuKa y AUBEP3UTETY BPCTa, CTEIICHY YOBEKOBOT yTHUIIAja
y CMHUCITy MHTEH3MBHpamba HHXOBE MPOU3BOAHE (YHKIH]E,
JI0 TIyMa y KOjuMa C€ MPUMEY]y U3PUYHUTO YIPABJHAYKU
MEXaHH3MH OYyBama CTAaHWINTA, Ca CTPOTUM PEKAMHMA
3allITUTE U KOH3epBallyje.

[Iymckn exocucTeMH Kao W3Y3€THO CIOXKEH
EHTUTET, OMJWKYjy PpazIHddTd  T[apaMeTpH TOAJI0XKHH

KOHCTAaHTHUM  BapHjalyjama  ycJel  HENpecTaHor H
HEOJIBOJUBOT  JICJIOBalkba  AOMOTHYKMX UM OHMOTHYKHX
YHHUIIALA.

W3a30BM W 1WJbEBH OBaKBOT HMCTPAXKUBAYKOT
NpUCTYIa Cy Ja Ce HAKOH BUINETOIMINLHX aHaIH3a MOTY
YOUHTH 3aKOHHTOCTH W WU3BYhH 3akibydin o (heHOMeHy
cymema myma y EBpornm, kao um jacHuje neduHHCAEmE
cHcTeMa ,,y3pOoK-TIoclieIuna‘ 3a ce npaheHe mpoMeHe.

Kputepujymn  mporeHe  Koje ~ MHTCH3MBHH
MOHUTOPHHI ~TO/Ipa3yMeBa, YycarjlalleHW Ccy W TakKo
onpeheHu na ce JA00MjEHH MOJAIM O CTalky IIyMa, HAKOH
YHOCA W CTaTHCTHYKE 00pajie aHaJUTHYKU U JIOTHUYKH JIAKO
nopene, Aajyhm OCHOBY 3a pas3iM4uTe KOMIIApaTHBHE
cTyadje. YouaBameM CIMYHOCTH W pasiiiKa, o10alyjy ce
WITM TIPUXBATajy MPETIIOCTaBKEe O MPUMAPHUM Y3pOUHHUIINMA
HapylIeHe TPHPOIHE PAaBHOTEXE Y ITYMCKUM 3ajeJHHIaMa,
npenBuha Jajbd TOK HACTAIMX MPOMEHAa W CTPATELIKH, Ca
TNIENUINTa BUIIE TNPUMEHEHUX  I[IYMAapcKHX  Hayka,
npenynpehyje mape Aerpamupame IymMa Kao MPUPOTHHUX
LEJIMHA Ol HENPOLICHHUBE BPEJHOCTH.

OcuuBameMm ornennux maprena y HII @pymika
ropa, HI1 Komaonuk, Onarnuma, LlpHom Bpxy m Mokpoj
I'opu Cpbuja ce npuxspyunna EBporickoj Mpexxu of mpeko
800 BUT Huso-a 2.

HameHncke ornemHe NOBpIHIMHE 32 WHTEH3WBHU
MOHHTOPHHI ~ yTHLAja  I[PEKOTPAaHWYHOI  Ba3AyIIHOT
3arajema Ha IOymMcke exocucteme y CpOuju -
ovonHauKalMjcke Tauke HuBoa 2 ocHoOBaHe cy y mepuomy
ox 2009 no 2013. roaune, ca meceT pamHux manena — u3 10
3aceOHMX CTPYyYHHX 0OJacTH UIIymMapcTBa, TIPYHHCAHHX
nmpeMa TpeaMeTy UCTpakuBama. CBe akTuBHOCTH Ha BUT

9. INTRODUCTION

Level Il monitoring of forest vitality is an
applied system of comparative analyses which
combines studies from different scientific fields of
forestry. Scientific research of the Level Il monitoring
of forest condition is characterized by a more elaborate
multidisciplinary approach. Level Il measurements
include an extremely greater number of parameters
than the Level I monitoring. Level Il 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 measurement and collection of data
on the state of forests with different environmental
conditions.

These forest biocoenoses belong to
different taxonomic groups and greatly differ in the
species diversity. They also differ in the degree of
human interference and range from forests in which the
human impact has been intensified in order to improve
their 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
continuous and complex interactive action of biotic
and abiotic factors.

The aim and at the same time the challenge
of this type of scientific approach is to reveal the laws
and draw conclusions about the phenomenon of
European forest decline and to determine 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.

Sample plots established 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
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Hwuso 2 cripoBesie ce y ckiagy ca yIyTCTBOM O MeTojama 1
KpUTEPHjyMAMa 3a ycCarjlallleHO Y30pPKOBame, OIleHy,
MOHHUTOPHHT U aHAN3Y YTHIAja 3araljema Ba3ayxa Ha [IymMe
npema ICP Forests Manual-y.

9.1. Oraenno nosbe "Komaonuk"

OrietHa MOBPIIMHA 32 WHTEH3WBHA MOHUTOPHHT -
OononHnukanyjcka tauka HuBoa 2 Ha KonaoHuky ocHoBaHa
je v 2010. romuaun. OriegHo mojke Haja3m ce y 74-om
olleJbeby Ta3[AWHCKE jeauHune ,,CaMOKOBCKa peka™ y
HalMOHAJTHOM TapKy KOMaoHWK y YMCTOj CacTOjHUHU CMpUE,
Picea abies (L.) H.Karst. IToBpmaa BUT Tauke Huso-a 2
na Konaonuky je 0.5 xa (100x50m).

[lo oppehuBamy JOKanWje MOPUCTYMHIO  ce
re0ZICTCKOM CHHMamy JioKanuje Oyayhe ornemse mapriene.
Cpa crabna y OKBHpY mapuene cy oOelie)keHa CTATHHM
O3HaKaMa Ha Kopu japBera on Opoja 1 — 195. Uspahen je
JUTATAJIHA CUTYAllMOHW IUIaH TIapuejie Ha KOME CYy
MpuKa3aHa CHUMJbeHa cTabma. Ilomokaj cBakor crabma
neduHHCaH je KOoOopAWHATaMa KuioMmerapcke mpexke. Ha
JUTATAIIHOM CUTYyallMOHOM HHaHyje IpuKasaHa U BUCUHCKA
Ipe/cTaBa TepeHa.

[o reomeTckoM CHUMamy Maprele MPUCTYIHIO Ce
HoAM3alky Orpajge Kako Oum ce HHCTaIMpaHa oIlpema
3aIITUTHIIA O] TMBJha4YM M HeynochaeHux juia (Ciuka 25).
Ha BUT 2 mnocraBmena je kyhuma 3a ompemy o
MHCTPYMEHTE, COJIapHH IaHeJl U WHCTAJAlWja 33 Halajame
crpyjom Buzeo kamepe (Ciuke 26-28).

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 Il sample
plot on Kopaonik is 0.5 ha (100x50m).

After the location had been determined, the
geodetic survey of the site selected for the future
sample plot was carried out. All the trees on the plot
were permanently marked with numbers 1 — 195 on the
bark. A digital field map of the plot was created. It
included all the recorded trees. 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 the people who were not engaged in the
project (Figure 25).

A tool shed for instruments and equipment, a
solar panel and solar power supply for video cameras
were installed on the Level Il sample plot. (Figures 26-
28).

Cauka 25. BUT Hugo 2 - 3amtuTHa orpajia u Kyhuia 3a ornpemy
Figure 25. Level 1l SP — the protective fence and the tool shed
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Cnmuka 26. Tpancropt onpeme 1 HOTpeOHOT
Marepujaina
Figure 26. Transport of equipment and
necessary material

Orpama je wuspahena on OarpeMoBUX CTyOOBa,
IUICTCHC IMOIIMHKOBAHC JKUIC W pPAaBHC IMONMHKOBAHE KHUIIEC
ykymHa BucuHe 2.0 M. [loctaBibeHe cy nBe Kamnmje jeaHa
KoJicka mmpuHe 3.0 M 1 jeHa nemayka mupuHe 1.5 m.

VY okBupy Orje[He MOBpIIMHE H3JBOjEHE CYy U TPH
noTnapiene, TuMeHsdje 25 X 25 M W To; moTmaprena 3a
HPOIIEHY CTara KPyHa M IPHUpaAcTa, MOTHapIesia 3a 3eMJBHIITa
¥ NIOTTIApIIeNia 3a MPU3EMHY BereTaryjy.

3a mpaheme cTama KpPOIIKBLH Yy OKBHpPY OIJIEIHE
napuene W3JBOjeHa je HaMeHCKa MoAmapuena 2 JMMEeH3Hje
25x25m. Y okeupy normapiene 2 uszapojeHa cy 30 crabana
Ha KOjUMa Ce OIICHY]€ CTabe KPOIIHH.

Y oxBHpy mOTHaprene 3a MpPU3EMHY BereTarujy
U3/IBOjEHE Cy YCTHUPH OIJIeNHE Maplelie y BHIY KBajpara
mivensmje  10x10m 3a  QuopucTHYKa U BereTalujcka
ucTpaxkuBama. V3mely mormapriena m orpage orieaHe
noBpinuHe Hamasu ce "Buffer” sona.

Ha ornmengHom mosby je TocTaBjbeHa oOmnpema 3a
n3Boherme Ipolieca MOHUTOPUHTA U TO:

e 15 KonekTopa 3a BIaXHY JICHO3UIIH]Y

(,,Throughfall*) xoja mponasu Kpo3 KpyHe
crabaia,

e 15 komnekropa (caKyrpauu) IIyMCKOT OIaja,

e 5 konekTopa 3a cHer (,,Bulk®),

e 5 xonektopa (“Stemflow”) 3a y3opkoBame
JIETIO3UITHj€ KOja ce CIIMBa HU3 CTallIo,

e 3 rpaBHTALMOHA JM3UMETPA 32 CaKyIJbaHe U
QHAJTU3Y XEMH]jCKOT CacTaBa 3eMJBHIITHOT
pacTBopa,

e | ayroMarcka METEOpOJIOIIKA CTAHUIIA,

e kyhwia 3a cMeITaj MHCTpYMEHAaTa U aara,

®  COJIApHH MaHel,

e Kamepa U CHEMad 3a Oerexermhe PEeHONOMKNX
(haza.

Cauka 27. ConapHu naHen
Figure 27. Solar panel

Cauxa 28. Kontponaau
ypehaj moBoaa HamoHa
CTpyje ca coIapHOT
TaHena
Figure 28. The control
unit of the solar panel
power supply system

The fence was made of locust poles with
galvanized wire rope and galvanized wire mesh. It is
two meters high and has two gates, one for vehicles
(3.0 m wide) and one for people (1.5 m wide).

Three subplots, 25 x 25 m in size, were
established within the sample plot. The first subplot
was intended for the assessments of crown condition
and tree increment, the second for soil surveys and
the third for ground vegetation assessments.

A subplot for the purpose of monitoring
crown condition was established within the sample
plot. This subplot 2, 25 x 25 m in size, had 30 trees
selected for the crown condition monitoring and
assessment.

Within the subplot for ground vegetation
assessments, four square sampling units 10 x 10 m
were established for the purpose of floristic and
vegetation surveys. There is a "buffer” zone between
the subplots and the sample plot fence.

The following equipment necessary for the
process of monitoring was installed:

e 15 collectors of wet deposition ("Throughfall’)
that passes through the crowns of trees,

e 15 litterfall collectors,

¢ 5snow collectors ('Bulk’),

e 5 collectors ("Stemflow") for sampling deposition
that pours down the tree,

¢ 3 gravity lysimeters for the collection and analysis
of the chemical composition of the soil solution,

e 1 automatic weather station,

e atool shed,

e a solar panel,

e a camera system for recording and tracking
phenology.

Immediately upon fencing the sample plot in
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Ha ornennoj mopmman y HII ,,Komaonuk* y mpBoj
roauan, 2010. romunM, omMmax mmo orpahuBamy maprene u
MIOCTaBJbamy ONpeMe MPUCTYIIUIIO ce N3BOhEHhY ONepaTHBHOT
IUIaHA METOOJOTHjOM MPONHCAaHWX 3amaTaka (cimka 31).
[Iporpamom monuTopuHra 3a Hugo 2 obyxsahene cy crnenehe
rpyme mnapaMeTrapa: Cramke KpyHa cTabana, ¢oiujapHe
aHalM3e, XeMH3aM 3eMJBHMINTA, XEMH3aM 3EMJBUIIHOT
pacTBopa, TpHWpacT, NpHU3EMHa Bereramnmja, arMmochepcka
JIETIO3UIIH]ja, TITETe O/ 030HA, METEOPOIIOTHja, (EeHOJIOTH]a U
HIYMCKa IIPOCTHPKA.

Vuecramoct mpahema
NPUKa3aHu ¢y y Taderun 9.

MOjeIUHAX  TapameTapa

"Kopaonik™  National Park in 2010, the
implementation of the operative plan was initiated in
accordance with the prescribed methodology (Fig.
31). The Level Il monitoring programme included
the following groups of parameters: crown condition,

foliar analyses, soil chemistry, soil solution
chemistry, tree increment, ground vegetation,
atmospheric depositions, ozone injuries,

meteorology, phenology, and litterfall.
The frequency of parameter monitoring is
shown in Table 9

Ta6ena 9. [Tapamerpu, yuectanoct rnpahema U UHTEH3UTET MOHUTOpUHTA 32 Hupo 11
Table 9. Parameters, frequency of observation, and monitoring intensity for Level 11

Yuecranocr npahema/
Monitoring frequency

Crame kpyHa crabana/ Tree crown condition

Hajmame ropumimbe/ At least annually

Donujapue ananuse/ Foliar analyses

Csaxe nBe roaune/ Every two year

Xemmzam 3emspuiTal Soil chemistry

Caakux necer roguna/ Every ten years

Xemuzam 3emspriHOT pactBopa/ Soil solution chemistry

Kontunyanuo/ Continuously

Ipupact/ Increment

Caakux net roguna/ Every five years

Ipusemna Bereranuja/ Ground vegetation

Caakux net roguna/ Every five years

Atmocdepcka nenosuimja/ Atmospheric deposition

Kontunyanuo/ Continuously

Kganurer Bazmyxa/ Air quality

Kontunyanuo/ Continuously

Irere ox o30oua/ Ozone injury

Tomgummse/ Annually

Y 2017. romunu, ypalheHa cy mepema Koja ce
00aBJbajy KOHTHUHYUPAHO M HA TOAMIIEEM HHBOY (CIIMKa
29-33):

- VYpahene cy ananuze crama Kpoinmu 3a 30

crabaJia Koja Cy oj1abpaHa 3a Ty CBpXY.

- y3CTH Cy y30pIH MOTpeOHM 32 PIOPUCTUYKA U
BEreTaIjCKa HCTPAKHBAbA, MPOJIChHMY,
JICTEGH U JECCHbU ACTICKT MPU3EMHE U
BereTallyje Cpe/iher Crpara y CacTojUHH,

- Y30pKOBame BIIAXKHE JCTO3UIIH]E U3
,» Throughfall“ u “Stemflow” konekropa u
3eMJBHIITHOT PACTBOPA U3 TPABUTAIOHHX
au3uMeTapa pal)eHo je Ha MeCEYHOM HHBOY;

- TIpH CBaKOM TEPEHCKOM H3JIaCKy MPAKICHU
CY KOJIGKTOPH 32 JINCHU OTIIAJI;

- KOHTHHYaJIHO Cy BpIIIeHa ()eHOJIOIIKA
ocMaTpama;

- y3eTu cy y3opiuu ca onpeheHux cradbana 3a
nporieHy omrehema 0J] 030Ha,

- 3a IeTepPMUHKCAHE METEOPOJIONIKHX YCIIOBa
oOpahenn cy momai ca ayroMarcke
METEOPOJIOIIKE CTAHUIIE KOja je TIOCTaBJbeHa
Ha OIJICJIHOM T0JbY U METEOPOJIOIIKE CTAaHUIIC
Ha Konaonuky Penyommukor
XHapoMeTeopoomKor 3aBoga Cpouje.

3amicHUK ca aTyMOM 3a KOHTHHYHpaHa Mepema of

The following continuous and  annual

measurements were carried out in 2017 (Fig.29-33):

- 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 the ground and middle-layer vegetation in the
stand.

- Wet deposition was sampled from “Throughfall®
and “Stemflow" collectors and soil solution from
gravity lysimeters once a month.

- Litterfall collectors were emptied in every field
Visit.

- Phenological observations were carried out
continuously.

- 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 automatic weather
station located on the sample plot and the
Republic Hydrometeorological Service of Serbia
weather station on Kopaonik.

Each team kept a detailed logbook with the dates
continuous assessments and material sampling. It
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U y30pKOBame€ MarepHjayia BOJWia je cBaka ox ekurma  Was in the form of field reports filled for each field visit
J€TaJbHO TIpU CBakoM obOmiacky mapuene y ¢opmu  and suitable for subsequent laboratory and office
pamHOr  TEpeHCKOr  JHEBHWKA, KOjU CIYXH 32 analyses.

ab0paTOPHjCKH U KaOMHETCKE pal.

C.]ma 29 u cauka 30. buonnaukanyjcka tauka Hupoa 2 - Konaonuk, Maj 2017.1“0111/11{
Figure 29 and Figure 30. Level Il sample plot — Kopaonik, May 2017
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Cauka 31. Curyanuonu wian’ orjenHe nmoBpmuHe — u3BeneHo ctambe BT Huro Il Komaonnk
Figure 31. The sample plot field plan, Kopaonik Level Il

9CI/ITyaIII/IOHI/I I1J1IaH U3BCJACHOT CTaI—Laje 1/I3paljeH y I/IHCTI/ITYTYBEI mrymMmapceTo y JUruTaiHoM O6J'II/IKy Y CKilay ca CTaltb€H Ha TCPECHY U CKULOM OCHOBHE MNOCTABKE OTJICAHUX MMOAIapieia KO_]y
je m3paauo tum [lymapckor ¢akynrera y Beorpamy 2010-te rogune./ A digital field map was created at the Institute of Forestry, in accordance with the situation in the field and the initial
draft of the sample subplots created by a Faculty of Forestry team in 2010.
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9.2. Oraenno nobe "Lpuu Bpx"

Toxom 2013. rogmHe OCHOBaHE Cy jOII 1B
ornenne mapuene Hupo-a 2, jenna Ha LlpHOM Bpxy H
npyra y Moxkpoj [opm.

bruonnukanmjcka tauka HuBoa-2 Ha IlpHOM
BpXY HaJla3W ce y Ta3OuHCKOj jeauHuuu ,llpHn Bpx —
KynuaoBo“ y 17-0M ojie/be€lby Y YHCTO] CACTOjUHH
oykse (Fagus moesiaca). OriesHa MOBPIIMHA 3aXBaTa
0.5 xa (100 x 50 m) Ha HagMopckoj BucuaM o7 930 1o
945m.

[lo ompehuBamy ImOKammje NPHUCTYITIIIO CE
TeoJITCKOM cHuMamy Oyayhe orneane mapuene. Cpa
cTabma y OKBHpY mapuene cy oOelie)keHa CTalHUM
03HaKaMa Ha KopH japBera of Opoja 1-150. Mspalen je
JUTHTAIHU CUTYallMOHM IIaH mapuene (ciuka 34) ca
BHUCHHCKOM MpEICTaBOM TepeHa Ha KOME je MpUKa3aH
TMOJIOKAj CBaKOT CTaba.

Ilo re0IeTCKOM CHUMAbY napuerne
OPUCTYIIIIO Ce TOAM3aly oOrpage Kako Om ce
WHCTANIpaHa oOlpeMa 3allTUTWIa OJi AWBJbAYd H
HEYTIOCIICHUX JIHIIA.

Orpazna je u3pahena on OGarpemoBHX CTyOOBa,
TUIETeHEe TOIMHKOBAaHE >KUIIE W PaBHE IMOIWHKOBaHE
xune ykynHa BucuHe 2.0 M. [locraBibene cy nBe
Kanuje jenHa xoscka mupuHe 3.0 M U jeaHa memavka
mupuae 1.5 m.

Cnnka 32. buonnnkanujcka tauka Husoa 2 —
Lpuu Bpx, HOBEMOAp 2017
Figure 32. Level 1l sample plot — Crni Vrh,
November 2017

VHyTap OrJe[He mapleie H3IBOjeHe Cy TpH
HoTHapIese 3a HAMEHCKO Y30pKoBame (IoTHapiena 3a
NpOLIEHY CTarkba KpyHa W TpUpacra, MOTHapueia 3a
3eMJBMINTA W TOTNApLEa 32 TNPU3EMHY Beraramujy) |
buffer 30Ha.

9.2. "Crni Vrh™ sample plot

Another two Level Il sample plots were
established in 2013, one on Crni Vrh and another in
Mokra Gora.

The Level Il sample plot on Crni Vrh is located
in "Crn Vrh - Kupinovo™ management unit in
compartment 17 in a pure stand of the Balkan beech
(Fagus moesiaca). The sample plot is 0.5 ha in size (100
x50 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 31). 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 the people who are not engaged in the project.

The fence was made of locust poles, with
galvanized wire rope and galvanized wire mesh. It is two
meters high and has two gates, one for vehicles (3.0 m
wide) and one for people (1.5 m wide).

Canka 33. buonnaukanujcka tauka Husoa 2 — Lpau
BpX, HOBeMOap 2017
Figure 33. Level 1l sample plot — Crni Vrh, November 2017

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.
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3a npaheme cTama KPOIIHU y OKBUPY OTJICAHE
maprene W3ABOjeHa j€ HaMeHCKa rojmaprena 2
JUMeH3dje 25%X25M. Y okBUpY moTnapuenie 2 H3JBOjeHa
cy 30 crabana Ha KOjuMa ce OICHhYje CTame KPOIIHH.

VY OokBHpY moTHapuene 3a NpU3eMHYy BEreTaIyjy
IIT 1 u3nBOjeHe Cy YeTHpPHW OTJICIHE HapuLene y BHIY
kBagpara guMenswje 10x10m 3a  draopuctuuka wu
BEreTalyjcka UCTPAKNBAba

Ha ornegHom mosby je mocTaBjbeHa oIpeMa 3a
n3Boleme mporieca MOHUTOPHHTA U TO:

e 15 xomekropa 3a BIAKHY JEHO3UIH]Y
(,,Throughfall) koja mpomazu Kpo3 KpyHE
crabana;

15 xonexTopa (cakynybadn) UIyMCKOT OIaja.

e 5 konekTopa 3a cHer (,,Bulk®);

5 xonekrtopa (“Stemflow”) 3a y3opkoBame
JIETIO3UIIHj€ KOja Ce CIIMBA HU3 CTa0IIo;
e 3 TrpaBUTAlMOHA JM3UMETPa 3a CaKylUbaHE M
A3y XEMH]jCKOT CacTaBa 3eMJBHIIIHOT PacTBOPa;
e kyhuia 3a cMelTaj HHCTpyMEHAaTa U ajara.

A subplot for the purpose of monitoring crown
condition was established within the sample plot. This
subplot 2, 25 x 25 m in size, had 30 trees selected for the
crown condition monitoring and assessment.

Within the subplot for ground vegetation
assessments SSP1, four square sampling units of 10 x10
m were established for the purposes of floristic and
vegetation surveys.

The following equipment necessary for the

process of monitoring was installed:

« 15 collectors of wet  deposition
(‘Throughfall) that passes through the
crowns of trees,

« 15 litterfall collectors,

« 5snow collectors ("'Bulk’),

« 5 collectors (‘Stemflow’) for
deposition that pours down the tree,

» 3 gravity lysimeters for the collection and
analysis of the chemical composition of soil
solution,

» a tool shed.

sampling
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1
Canka 34. JIUriTatHy CHTYaIMOHH TUIAH CH3BEICHOT CTakba OrMe/IHe napiese Ha L[pHoM BpXy

Figure 34. Digital field map of the sample plot on Crni Vrh

1OCI/ITyaHI/IOHI/I IUTaH M3BENICHOT CTama je mpaleH y UHcTuTyTy 3a mrymapcTBo y beorany y OuruTamHoM OOJHKY y CKIamy ca
crambem Ha Tepery./ A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the
field.
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Y 2017. romunan, ypaheHa cy mepema Koja ce

00aBJbajy KOHTUHYHPAHO W HA TOAMIIEEM HUBOY:

- ypahene cy aHammsze crama Kpommsu 3a 30
crabana Koja cy omabpaHa 3a Ty CBpXY;

- y3eTH cy y30pLH NOTpeOHH 3a PIOPUCTUYKA U
BereTalyjcka  HCTpakWBama,  mpoiehHwu,
JETHU W jeceHU acCHeKT MpU3eMHE |
BereTalyje Cpeber crpara y CacTojUHH,

- Y30pKOBam€  BI@KHE  JICTIO3WIMjE U3
»Throughfall* u “Stemflow” komnexropa wu
3eMJBUIIHOT PacTBOpa W3 TPaBUTALMOHUX
mm3uMeTapa pal)eHo je Ha MeceqHOM HUBOY,

- TIpH CBaKOM TEPEHCKOM H3JIACKy INPaXKHCHU
CY KOJIGKTOPH 32 JINCHHU OTIIaJ;

- y3eru cy ysopuu ca ompeheHux crabana 3a
npolieHy omrehiena 0/l 030Ha;

- BpIIEHAa Cy KOHTHHYallHa
OCMaTpama;

- 3a JIeTePMUHHCAE METEOPOJIOIIKUX YCIOBa
obOpaheHn cy momamm ca MEeTEOPOJIOIIKE
cranuiie Ha Llprom Bpxy PemyOmmuakor
XUAPOMETEOpoIoKor 3aBoja Cpouje.

(heHoOIIKA

3amKCHUK ca 1aTyMOM 33 KOHTHHYUpPaHa Mepema
WIN y30pPKOBakhe MaTepujajia BOJIWIA j& CBaKa O] CKHUIa
JeTaJbHO TIpU CBakOM oOWiacky mapiene y QopMmu
pagHOr  TEPEeHCKOr  JHEBHUKA, KOjU CIY)XH 3a
1abopaTopHjCKu U KAOMHETCKE pajl.

Ha BUT 2 Ilpam BpxX mocCTaB/beHA je HOBO-
HaOaBsbeHa Kamepa LIT 6210MC, caBpemeHn ypehaj ca
KOjUM MOXE Jla Ce€ CHHMa CeKBeHUMjalnHo 24 caTa
npaheme (HeHOIOMKNX TPOMEHa Ha CTa0JIMMa OTJIETHOT
nojra. Kamepa ce Moke HamajaTd TPEKO COJIAPHOT
naHena u umMa jomnyscke 6arepuje (Cnuke 35-37).

Kamepa LIT 6210MC je mojemieHa jJa CHUMA
ceakor muayta (Crnuke 38-41) y Toky 24 carta mamy u
Hohy jep uMa uH(panpBeHn cen3op. CHUMIU ce y3umajy
ca kaMmepe myreM SIM kapTtuie. ¥V HNpHIOTy KEBHIe ce
Hanazu CD ca Buneo cexBennujaHuM cHUMKOM (CLIP).
HerasmHuja ucTpaxxuBama nmoMohy oBe kamepe he Outu
oOaBsbena 2017 rogune

The following continuous and annual
measurements were carried out in 2017:

- 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.

- Wet deposition was sampled from “Throughfall®
and “Stemflowl" collectors and soil solution from
gravity lysimeters once a month.

- Litterfall collectors were emptied in every field
visit.

- Samples were taken from the trees selected for
the assessments of foliar ozone injury.

- Phenological observations were carried out
continuously.

- Weather conditions were determined on the basis
of data obtained from the automatic weather
station located on the sample plot and the
Republic Hydrometeorological Service of Serbia
weather station on Crni Vrh.

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 LIT 6210MC, a
modern device that can record in sequences for 24 hours,
was installed. The camera is powered by solar panels, but
it also has an external battery pack (Figures 35-37).

LIT 6210MC camera is set to record every
minute (Figures 38-41) 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 CD with video footage
sequential (CLIP) is attached to the publication. More
detailed studies using this camera will be conducted in
2017.
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Cuanka 35, ciimka 36 u ciuka 37. TlocraBbena kamepa LIT 6210MC va BUT 2 Lpuu Bpx
Figure 35, Figure 36 and Figure 37. Setting up of the LIT 6210MC camera on the Level Il SP Crni Vrh

Cnmka 38, cauka 39, ciuka 40 u ciauka 41. CexBeHMjaaHu cHUMaK npahema (HEeHONOMKUX POMeHa Ha cTadiry
BUT?2 Ipuu BpX.
Figure 38, Figure 39, Figure 40 and Figure 41. Sequential recording of phenology in a tree on "Crni Vrh™ Level Il
sample plot.
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9.3. OraenHo nosbe "Mokpa I'opa"

bronmnkammjcka tauka Husoa 2 y Mokpoj ['opu
Hamasu ce y 20-0oM ONesbCHY Ta3IUHCKE jeIUHUIIC
»~Mokpa Topa — Ilamak, y BemTauykd MOJUTHYTO]
cactojuan Oemor ©Oopa (Pinus silvestris). 3axsara
noBpummHy ox 0.55xa (110 x 50M) y BUCHHCKOM mojacy
o1 580 M.H.B. 10 600 M H B.

Ilo onmpehuBamy mOKamyje MPUCTYHHIO Ce
reofIeTCKOM CHUMamy Oyayhe ormemne mapuene. Csa
cTabla y OKBUpY Tapuene cy oOelieKeHa CTalHUM
O3HaKaMa Ha Kopu npBera of Opoja 1-450, a momoxaj
cBakor  crtabma  fmedmHMCAH je  KOOpJMHATaMa
KWIOMeTapcke  Mpexe. M3pahen je  murutanHu
curyarionn miad maprene (Ciauka 42) ca BHCHHCKOM
IpeJICTABOM TEpPEHa.

ITo reomeTckoM CHUMamy mMapiiesie TPUCTYIHIIO0

ce MoJM3amy Oorpajie Kako OM ce MHCTalIupaHa olpema
3aIUTUTHIIA O] UBJBAYH M HEYNOCICHHX JIUIIA.
Orpana je m3pahena on OarpeMoBuX CTyOOBa, IUIETEHE
TMMOIIMHKOBAHC JXUIIC U PAaBHC IMOLMHKOBAHE KHUIIC YKYIIHA
Bucuae 2.0 M. IlocTtaBibeHe Cy /JBE Kamnwje jemHa Kojcka
mmprae 3.0 M 1 jenHa nemadka mmpuae 1.5 m.

Y oKBHpY OrJIeHE Mapleie U3BojeHe Cy Takohe
TPY HAMEHCKe MoAmapiene (moTmapiena 3a MpOLeHY
cTama KpyHa M IpUpacTa, MOTIAapIea 32 3eMJBHINTA H
MOTIapIiesia 3a IPU3eMHy BeraTaiyjy) AuMensuja 25x25
m 3a cripoBolheme MonuTopuHra u buffer 3oHa.

3a mpahemwe cTama KPOIUKBH Yy OKBUPY OIJICIHE
mapuene W3IBOjeHAa je HaMeHCKa moAmapuena 2
JTUMeH3dje 25%25m. Y okBupy mortnapiesiie 2 u3JBojeHa
cy 30 crabana Ha KOjiMa Ce OLIEHhY]e CTAFHE KPOIIIEHH.

3a (opHCTHYKA U BEreTalljcka UCTPAKUBaba Y
OKBHpY TIOTHapiene 3a mnpu3eMHy Beretarujy 11T 3
W3/IBOjEHE Cy YeTpH Orjie[iHe Maplieie y BUIy KBajpaTa
mumensyje 10x10m.

Ha ornemHoM mosby je mocraBibeHa OmpemMa 3a
u3Boheme Npoleca MOHUTOPUHTA U TO:

e 15 Komekropa 3a BIAXHY JCHO3HIM]Y
(,,Throughfall) koja mpomnasu kpo3 KpyHe
crabaa.

15 xonekropa (caKyrypadu) IIyMCKOT OIaja.

e 5 konekTopa 3a cHer (,,Bulk®).

5 xomekropa (“Stemflow”) 3a ysopkoBame
JICTIO3UIIM]j€ KOja Ce CIIMBA HU3 CTA0JIO.

e 3 rpaBUTaIMOHA JM3UMETpa 33 CaKyIUbaHEe H
AQHAM3Y XEMHUJCKOT CacTaBa 3eMJBHIIHOT
pactBopa.

e xyhwuiia 3a cMelTaj onpemMe U HHCTpyMeHaTa
COJIApHU TTaHeN

e Kamepa 3a Oenexerme heHoomKux Basa.

9.3. "Mokra Gora'sample plot

The Level Il sample plot in Mokra Gora is
located in compartment 20 of "Mokra Gora — Panjak’
management unit in an artificially-established stand of
Scots pine (Pinus silvestris). It is 0.55 ha in size (110 x
50 m). Its altitude ranges from 580 to 600 m a.s.l.

After the location had been determined, a
geodetic survey of the site selected for the future sample
plot was carried out. All the trees on the plot were
permanently marked with numbers 1 — 450 on the bark.
A digital field map of the plot was created (Figure 42). 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 the people who were not engaged in the project.

The fence was made of locust poles, with
galvanized wire rope and galvanized wire mesh. It is two
meters high and has two gates, one for vehicles (3.0 m
wide) and one for people (1.5 m wide).

Three 25 x 25 subplots for specific samplings
were established within the sample plot (one subplot for
the assessments of crown condition and tree growth, one
for soil surveys and one for ground vegetation
assessments) as well as the buffer zone.

A subplot for the purpose of monitoring crown
condition was established within the sample plot. This
subplot 2, 25 x 25 m in size, had 30 trees selected for the
crown condition monitoring and assessment.

Within the subplot for ground vegetation
assessments SSP3, four square sampling units of 10 x 10
m were established for the purposes of floristic and
vegetation surveys.

The following equipment necessary for the
process of monitoring was installed:

e 15 collectors of wet deposition ("Throughfall®) that
passes through the crowns of trees,

e 15 litterfall collectors,

¢ 5snow collectors ("Bulk’),

e 5 collectors ("Stemflow’) for sampling deposition
that pours down the tree,

o 3 gravity lysimeters for the collection and analysis
of the chemical composition of soil solution,
a tool shed,

e asolar panel,

a camera system for recording phenology.
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OCHOBHM TOIMIIGM PE3yNTaTH MPOICHE Ha The main results of the annual assessments of
Husoy 2 mnpyxuhe neonxomne momatke o yrunajy Level Il monitoring will provide extensive data on the
INTCTHUX MHCCKAaTa U I'Jb1Ba, HITCTHOMII[CJ'IOBaH:y YOBCKa, impact of harmful insects and fungi’ detrimental
KITMMATCKUX MPOMEHA W OCTamuX GPOjHHX WMHHMIANA HA  anthopogenic impact, climate change and many other
3APABCTBCHO CTARC M BUTATTHOCT ITyMa. factors that affect the health and vitality of forests.

LEGENDA:

Granica povrsine stanice Nivoa Il (ograda) W Kolektori za viaznu depoziciju (15) Kolektori za viaznu depoziciju koja se sliva niz stabla

Granica potpolja S stabla za folijame analize
PP1,2,3 Ppotpolja 5\’ Stabla za pracenje stanja kruna i prirasta S stabla za odredivanje starosti
Granica buferne zone @ Uzorkovanje zemljista @ Kolektori za $umski opad

Granica povrsine za pracenje prizemne vegetacije Zemljigni profili i lizimetri &) Kolektori za sneg

Ciuka 42. I[I/IFI/ITEUIHI/I CUTyallUOHU l'IJ'IaH11 H3BCJICHOI' CTamka OTJICAHC IMOBPIINHE MOKpa Fopa
Figure 42. Digital field map of the sample plot in Mokra Gora

11CI/ITyaIII/IOHI/I TUIAH M3BEJICHOT cTama je u3paheH y MHCTHTYTY 3a mrymapcTBo y beoraay y aururamHoMm oOJHKY y CKiIaay ca
cratbeM Ha Tepeny./ A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the

field.
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VY toky 2017. rogunu, ypaljeHa cy Mepema Koja

ce 00aBJbajy KOHTUHYHPAHO U Ha TOJUIIHEM HUBOY;

- Vpahene cy ananmmse crama kpommpu 3a 30
crabaJa Koja cy omabpaHa 3a Ty CBpXY.

- VY3eru cy y30puu nmoTpeOHU 3a QIIOPUCTUYKA
W BEreTalljcKa HCTPaKMBamba, jECCHH
acIieKT TPH3EMHE M BEreTalyje Cpeamer
cripara y CacTOjUHH.

- Y30pPKOBam€  BIQKHE JCHO3UIHUjEe U3
»Throughfall* u “Stemflow” xomekTopa u
3eMJBHIIHOT PAcTBOpa M3 TPaBUTALUOHHX
nu3uMeTapa palh)eHo je Ha MECEUHOM HHUBOY,

- TIpU CBAaKOM TEPEHCKOM H3JIaCKy NPaXKEEeHU
CY KOJIGKTOPH 32 JINCHU OTIIaJ;

- y3eTH cy ys3opuu ca oapeheHux crabanma 3a
npoueHy omrehema o1 030Ha,

- BpIIEHa Cy KOHTHHyaJlHa ()EHOJIOIIKA
ocMaTpama, CHHMama (OTO KamepoM |
BHJICO KAMEPOM;

- 3a JIeTEpPMUHHCAE METEOPOJIOMIKAX YCIOBa
oOpalleHn cy momamum ca METEOPOJIOLIKE
craHuue Ha  3matubop  PemyOmmuxor
XHIpOMETeopoIomKor 3aBoaa Cpouje.

3amucHUK ca JJaTyMOM 3a KOHTHHYHpaHa
Mepemha U y30pKOBame MaTepujajia BOAWIA je CBaKa Of
€KUIIa JISTaJbHO MIPU CBaKOM OOMITacKy mapiiene y Gopmu
pamHOT  TEpPEeHCKOr JHeBHUKA, KOjU CIYy)KH 32
71a00PaTOPUjCKH U KaOMHETCKE pa.

OCHOBHM TOIWIIEBGU PE3yJTaTd MpOIeHe Ha
HuBoy 2 mnpyxuhe HeonxojgHe TOAaTKe O YTUIAjy
IITETHUX WHCEKAaTa W TJbHMBA, IITETHOM JEJIOBabY
YOBEKa, KJIMMATCKHX MPOMEHa M OCTaIMX OpOjHHUX
YMHUJIAIA HA 3][PaBCTBEHO CTamkhe M BUTATHOCT IIIyMa.

Cauxa 43. buonnnukanujcka tauka Husoa 2 — Mokpa
I'opa, aBryct 2017.
Figure 43. Level 1l sample plot — Mokra Gora, August
2017

The following continuous and annual
measurements were carried out in 2017:

- 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.

- Wet deposition was sampled from
“Throughfall” and “Stemflow" collectors and
soil solution from gravity lysimeters once a
month.

- Litterfall collectors were emptied in every
field visit.

- Samples were taken from the trees selected
for the assessments of foliar ozone injury.

- Phenological observations were carried out
continuously, using photo and video
cameras.

- Weather conditions were determined on the
basis of data obtained the Republic
Hydrometeorological Service of Serbia
weather station on Zlatibor.

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
anthopogenic impact, climate change and many other
factors that affect the health and vitality of forest
ecosystems.

Cnnka 44. bruonnaukanujcka tauka Husoa 2 — Mokpa
I'opa, okTo6ap 2017.
Figure 44. Level 1l sample plot — Mokra Gora, October
2017
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IMosse Huso 2 — Mokpa ["opa je onpemMIbeHO Ta COTapHUM "Mokra Gora™ Level Il sample plot was equipped
MaHeJIoOM 3a MPOW3BOMKBY M CHabneBame enekTpuanoMm With a solar panel for solar power supply of the tool shed
eHeprijoM kyhuile u wHCTpyMeHata moTpeOHMX 3a and the instruments required for the Level Il monitoring
cripoBolere MoruToprara HUBO-a 2 (Crrika 43-48). (Fig. 43-48).

Cuamnka 45, ciika 46, cauka 47 u cnuka 48. Conapuu nanen — Mokpa ['opa, asryct 2017. rogune
Figure 45, Figure 46, Figure 47 and Figure 48. Solar panels — Mokra Gora, August 2017
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10. OIEHA CTAIbA KPOILIIbU CTABAJIA-
WHTEH3UBHYU MOHUTOPHHT Y 2017.
rOJIMHU

VYcaBpilieH METOIOJONIKA TPUCTYIT TPOICHE
CTama Kpollkbi Ha HuBoy 2, 4YMHM CKym Ha CIHYaH
HAYMH  [MOCMATPAaHHX  KapaKTCPHCTHKA  KPOIIU
JIOMUHAHTHHUX CTa0ajla Ha OrJieHOM MoJby. [loOujeHe
OIICHe WHTEH3WBHOT MoHuTopmHra (Hesemwmh m np.,
2011) 3a cBako ox crabana 4YWje ce KpOIIBE Ipare
ceake rojuHe, nahe HakoH oxpeheHor Opoja
MOHABJbAhba OJATOBOPE O CaMO  XHUIOTCTHYKHM
NPETIIOCTaBKaMa O Pa3jio3uMa HUXOBE, HA TPUMED,
H3Y3ETHO HapyIleHe BUTATHOCTH ycien
CBUACHTUPAHOI' Y3POYHHMKA KW CTPYYHOI' HCKYCTBa O
HETOBOM 3HA4ajy U NITETHOCTH.

Nuten3uBHu MOHUTOPUHI I/ICKJI)YLII/IhC
(akTop Tpelike y MPOLIEHH TPEHYTHOI CTama U ca
curypHomthy he y3 TpuMeHy  CTaHTapAHHUX

nmaboparopujckux Merona, y OymyhHOcTH pAerasbHO
OIHMCaTH M IPEICTAaBUTH, pa3jIore 3a BPEAHOCTH
nedonmjanje m3pakeHe y npoueHtrMa. OOjacHUTH
BOKHOCT IIPUCYCTBAa y3pOYHHMKa omTehema W JaTh
IpeLys3He KOpesalujcKe OJHOCE Mapamerapa CTamba
KpOLIEbM M MHOTHX JPYTHX (JACHIPOMETPH]jCKHX,
CACTOJMHCKMX, EKOKIMMATOJOIIKNX, 3eMJBHIIHUX,
omrehema ycinen MOBUIIEHHX BPEIHOCTH IMOJTyTaHATa
y Ba3lyxy, 0O OWbKe HEMOBOJGHOI XeMH3Ma
JENO3UINjH KUIe WIM CHera, HpPeKOrpaHUYHUX
BPEIHOCTH INTETHUX MaTepuja y 3EMJBUIIHOM
pacTBOpY) WM CYNPOTHO CBEMY MPHUCYCTBO JIMIIIAjeBa
Ka0 MHJIMKATOpa 37]paBe CPeIUHE.

Y (¢okycy wucnuTHBaEKa INpPU WHTCH3UBHOM
MOHHUTOPHHTY 3a OIIEHY CTama KpOIIkY Kao U 3a Huso
1 cy onena nedonujanuje U 1eTeKToBambe omrehema, a
U3 BBHX Cy U3BEAGHH U CTaTyc crabajia, CeHKa
(omreheHoCT)  KpOWIWKHH,  BUIJBUBOCT  KPOIIFY,
TUIOJIOHONICHE BUJIJBMBOT JIeNla KPOUIHH, TPHCYCTBO
CeKyHIapHHUX n300jaKa.

10.1. Orneano none Komaonuk

Onena  crama  KpOWIkBM  crabaja  Ha
OovonHauKalMjckoj Taukd Hwubo-a 2 Ha KomaoHuky
u3BpieHa je 11.08.2017. rogune. Ouena je n3BpiieHa Ha
30 crabaga cmpye, Koja Cy HaMEHCKH H3[BOjeHa 3a
rojuIImke mpahieme CTamba KPOIkhH, Ha MOTHAPIIENH 2.

OCHOBHM TOjauM OIJIEAHE CTaHWIE Ha
Komaonuky natu cy y Hamenckoj Tabemu PLT (tabena
10).

OrneHa cTama KpoIIlbHM cTadana odyxBaTwia je
onpehuBame creneH Aedonujandje  aCHMHJIALMOHHX
oprana, Cyleme — yKIamame cradalia, cTaryc cradana,
CEHKa KPOIIHH, BUJIJBUBOCT KPOIIEI "
TpaHcnapeHtHoct Jumtha. [Ipomena crama Kpouimu

10. TREE CROWN CONDITION ASSESSMENT -
INTENSIVE MONITORING IN 2017

The improved methodological approach of the
Level Il crown condition assessment can be described as a
systematic monitoring of a set of characteristics of dominant
tree crowns on the sample plots. These intensive monitoring
assessments (Nevenic¢ et al., 2011), made for each individual
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. It will further explain why we find the
presence of damaging agents important and determine the
correlations between the crown condition parameters and
various other factors (dendrometric, stand,
ecoclimatological, soil, types of damage caused by high
levels of air pollution, unfavourable soil chemistry, rain or
snow depaositions, transboundary damaging substances in the
soil solutions) or it will, on the other hand, explain the
significance of lichens whose presence is an important
indicator of healthy living conditions.

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 and
the presence of secondary shoots.

10.1. "Kopaonik™ sample plot

The crown condition assessment on the Level Il
sample plot on Kopaonik was carried out on August 11",
2017. The assessment included 30 Norway spruce trees
selected for the purpose of annual crown condition
monitoring on subplot 2.

The most important characteristics of the sample
plot on Kopaonik are presented in PLT Table (Table 10).

The assessment of the crown condition included:
intensity of defoliation of assimilation parts, mortality—
removal of trees, tree social status, crown shading, crown
visibility and foliage transparency. The assessment of the
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cTabaia je W3BpIIEHAa HAa HAYMH KOjU je mpenBubeH
[MpupydaukoM o0 MerogamMa W KpHUTEpHjyMHMa 3a
ycarjalieHo y3uMame y30paka, MpoleHy, npaheme u
aHaNM3y pe3ylNiTara yTHIlaja 3aralema Bazayxa Ha IIyme
JOHETHM Of cTpaHe MehyHapomHor KoomepaTHBor
mporpaMa 3a mpolieHy u mnpaheme yrtumaja 3arahema
Ba3ayxa Ha rryme (ICP Forests Manual, Jleo 2).

Takohe cy Ha  W3IBOjeHUM  cTabIUMa
JeTekToBaHa omrehema. 3a cBako cTabiio KOa Kora je
youeHo omTeheme fara je JoKamyja, CHMITOM, Y3pOK U
nHTeH3uTeT omtehea (HeBennh m Pakomart 2012).

Exuna y cacraBy gp I'opan Yenwsap U McT
Wnuja Hophesuh u3 MuctutyTa 3a mymapctso je 11.
aBrycta 2017. m3BpIIMiIa KOHTPOJIHH Tperies cradana.
[Ipernenom je oOyxBaheHo 30 oOpojuanux crabana
CMpY€e ¥ TOM TIPWIMKOM BpIIIeHa je olieHa aedoiujaryje,
TpaHCIApEHTHOCT JuWInha, Kao M ocTaja 3anakamba.
KoncraToano je na jeqno crabio HenocTaje (OCyIIeHo 1
IIOCEUEHO), a YeTpu cTabdia cy notmyHo cysa (Cnuka 49-
50) .
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tree crown condition was done 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, made by The International
Cooperative Programme on Forest Condition Monitoring
(ICP Forests Programme, Part 2).

Furthermore, the damage was identified on the
selected trees. The location, symptoms, causes and
intensity of damage were recorded for each tree with the
detected damage (Neveni¢ and Rakonjac, 2012).

The team composed of Dr Goran Cesljar and
M.St. Ilija Djordjevi¢ from the Institute of Forestry carried
out the inspection of trees on August 11", 2017. The
inspection of 30 marked Norway spruce trees included the
assessment of defoliation, foliage transparency and other
observations. It was observed that a tree was missing
(decayed or felled) and there were four dead trees (Fig.49-
50).

a3

Cuanka 49 u csimka 50. BUT 2 Konaonuk, aBrycr 2017
Figure 49 and Figure 50. Level Il SP Kopaonik, August 217

Omnmre 3ApaBCTBEHO CTamke HAa HMCTPAKUBAHOM
JIOKIMTETY HE TOKa3yje BWIJbUBE 3HAKE XJIOPO3e Ha
YeTUHAMa ¥ YHYTap CacTOjHHE U HA pyOOBHMA.

On ocranux 3ama)xkara BaKHO je HAIOMEHYTH J1a
Cy Ha TauKy NPHUCYTHH MOTKOPHALK y nmosehaHoM oOuMy
nomyJaluje, MTo JOBOJHU JI0 CYIleHkha cTadiia Ha KpyroBe
U TIOTPEOHO je TOCTaBUTH (PEPOMOHCKY KJIONKY Ha pyOy
CacTOjuHe, Kako OM ce peaykoBaja OpOJHOCT OBHUX
HITETOYMHA.

VY Tabenama 11 u 12 natu cy mapamerpu crama
KPOILBHM 1 TapaMeTpu omrehema Ha OMOMHANKAL]CKO]
tauku Huso-a 2 va Konaonuky y 2017. rogusm.

The general health state of the study site shows
no visible signs of chlorosis on needles both within the
stand and on the edges.

Among other observations, it is important to note
that the sample plot recorded an increasing population of
bark beetles. They caused ring rot and therefore it was
necessary to set pheromone traps on the edge of the stand
to reduce the number of these pests.

Tables 11 and 12 show crown condition
parameters and crown damage parameters on the Level 11
sample plot on Kopaonik in 2017.
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I'padukon 7. Yropennu npuka3s nedonmjanuje y nepuoxy 2010-2017 — Huso 2, Konmaonuk
Graph 7. Comparative graphic representation of defoliation from 2010 to 2017 - Level I, Kopaonik

[Ipouenar crabama koja Hucy 3axBaheHa
nedonmjarmjom y 2017, romuau Ha BUT Konaonuk y
OJTHOCY Ha MpPEIXOJHE TOAMHE je Mayio mnosehaH, JOK je
npoueHar crabana ca caabom nedosinjanujoM cMambeH y
OJIHOCY Ha mperxonaHe roauny. Y 2017. roquHu HU KOJ
jenHor crabia Koja ¢y HaMEHCKH M3/IBOjeHa 3a mpalieme
CTame KpyHa Huje 3a0erexxeHa ymepeHa nedonujanyja. Y
OJTHOCY Ha TIPETXOHY TOAMHY HHj€ IONUIo 10 rnoBehama
Opoja MpTBHUX cTadaa.

The percentage of trees not affected by
defoliation in 2017 on SP "Kopaonik™ was slightly higher
compared to the previous years, while the percentage of
trees with slight defoliation decreased in comparison with
the previous year. In 2017, none of the trees selected for
crown condition monitoring recorded  moderate
defoliation. There was no increase in the number of dead
trees compared to the previous year.
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Ta6ena 10. 672017. (PLT) Tabena ca nomamnmma o mapiiesin U3B0jeHOj 3a OIICHY cTama Kpolmu cradana, Huso 11, Komaonuk
Table 10. 672017. (PLT) Data on the plot selected for crown condition assessment, Level 11, Kopaonik

P 6 Covpmse | bpoimpuere | oo P Feomee Homoras | Mo | ocrun s
Sequence number Country Code Observation plot Date of assessment Latitude Longitude Altitude Other observations
1 67 2 110817 +43°17'30" +20°48'50" 35
Ta6ena 11. 672017. (TRC) ITapameTpu crama kportbu, Huso 2, Komaonuk
Table 11.672017. (TRC) Crown condition parameters, Kopaonik
Pennn
cf:ngla na];lzgne Harym Bpoj crabna Bpcra S]Zluifb}:fbe Craryc CeHKa KpOLIHe Bupwrsocr Jedomnujarmja TpchnTli;I:HOCT Ocrana 3anaxama
Tree  |Observation Da?ep(())fu:tjlrevey Tree number Tree Species code Remova_ls & Sof:?gfglz ss Crown shading \I;I:S(:I;m; Defoliation Foliage Other observations
Sequence | plot number mortality transparency
number

1 2 110817 75 118 01 1 2 2 5 10 Usnea barbata

2 2 110817 76 118 01 1 1 2 5 20

3 2 110817 78 118 01 1 2 2 5 20 Usnea barbata

4 2 110817 79 118 01 1 1 2 5 20 Usnea barbata

5 2 110817 80 118 01 1 1 2 0 10 Usnea barbata

6 2 110817 85 118 01 1 2 2 0 10 Usnea barbata

7 2 110817 86 118 01 1 3 3 10 15 Usnea barbata

8 2 110817 87 118 01 1 3 3 5 30 Toocmojnol Suppressed

9 2 110817 88 118 38 5 6 2 100 99 Iomnyno cyso/Completely declined

10 2 110817 91 118 41 Chezouseana/ Snow breakage

11 2 110817 92 118 01 1 3 3 5 25 Owmeheme y npudanxyl Damage in the butt end
12 2 110817 93 118 01 1 3 3 0 20

13 2 110817 94 118 01 1 3 3 15 50 Crommen epx/ Broken tip

14 2 110817 95 118 01 1 3 3 0 20

15 2 110817 96 118 01 1 4 4 0 20

16 2 110817 97 118 01 1 3 3 0 20

17 2 110817 98 118 01 1 3 3 0 20

18 2 110817 113 118 01 1 2 2 0 20

19 2 110817 114 118 38 1 4 3 98 95 Iomnyno cysol Completely declined
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Pennn
6poj Bpoj Cymeme — TpaHcnapeHTHOCT
crabia napuene Harym Bpoj crabna Bpcra YKJIamhambe Craryc CeHKa KpoIIbe Brpsusoct Hedonujanumja nnrha Ocrana 3anaxara
T - TIPpOLICHE - CTa6J'Ia - KpOLIHE . R .
ree | Observation Date of surve Tree number Tree Species code |Removals & Social class Crown shading Visibilit Defoliation Foliage Other observations
Sequence | plot number Y mortality Y transparency
number
20 2 110817 115 118 01 1 3 3 0 30
21 2 110817 116 118 38 1 4 3 100 99 THomnyno cyso/Completely declined
22 2 110817 118 118 01 1 3 2 0 30 Usnea barbata
23 2 110817 119 118 38 5 6 3 100 99 Tomnyno cyso/Completely declined
24 2 110817 120 118 01 1 1 2 0 40
25 2 110817 121 118 01 1 3 3 0 20 Owmehere na 1,5m/ Damage at 1.5 m
26 2 110817 124 118 01 1 2 2 10 30 Owmeheme y npuoanxyl Damage in the butt end
27 2 110817 125 118 38 5 6 3 100 99 Tomnyno cysol/Completely declined
28 2 110817 126 118 01 1 2 2 0 20
29 2 110817 77 118 01 1 3 2 5 10 Usnea barbata
30 2 110817 123 118 01 1 1 1 0 20
Ta6ena 12. 672017. (TRD) [TapameTpu omrehema, Hupo 2, Konaonuk
Table 12. 672017. (TRD) Damage parameters, Level 11, Kopaonik
Pennu 6poj
crabna Bpoj napuene . Onrreheru neo Osnaxa HAeoy Bpeme Hactanka Hasus y3poka | MHTensurer
S n Observation Jatym nporiene Bpoj crabna cTabna Cumrnrom CHUMIITOMA KPOILIbU h VY3pok Scientific name of h Ocrana 3anaxara
n eg%zr(ff Ioien v§1|boer Date of survey Tree number | Specification | Symptom | Specification | Location in AOEJCT)? d;ﬁz e Cause clel (l,alcsea €0 Ougzeﬁ?a Other observations
u trees plotnu of affected part of symptom crown 9 g u
1 2 110817 75 Usnea barbata
2 2 110817 76
3 2 110817 78 Usnea barbata
4 2 110817 79 Usnea barbata
5 2 110817 80 Usnea barbata
6 2 110817 85 Usnea barbata
7 2 110817 86 Usnea barbata
8 2 110817 87 TToocmojnol Suppressed
Pityogenes Tomnyno cyso, nomxopreayul
9 2 110817 88 32 10 65 3 chalcographus ! Completely declined, bark beetles
10 2 110817 91 Cnezoussana/ Snow breakage
11 2 110817 9 OmmeheHi)rT %;] :[E)thjdtf:ﬁé// Damage
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Penuu 6poj

crabna Bpoj mapuene . Orrehern sieo Osnaxa HAeoy Bpeme HacTaHka Hasus y3poka | HTeH3uter
Sequence Observation Aarym npouere bpoj crabua CT.a.6Ha. Cutrrrom CHMTTONA KPOTIIBIL omrehema Y3poK Scientific name of | owrrehema Ocrana sarnakama
ber of ot b Date of survey Tree number | Specification | Symptom | Specification | Location in Ade of d Cause Extent Other observations
nurtr:eeesr 0 plot number of affected part of symptom crown ge ot damage cause en
12 2 110817 93
13 2 110817 94 Cromsmen épxl Broken tip
14 2 110817 95
15 2 110817 96
16 2 110817 97
17 2 110817 98
18 2 110817 113
Pityogenes ITomnyno cyso, nomxopreayul
19 2 110817 114 32 10 65 ! 200 chalcographus ! Completely declined, bark beetles
20 2 110817 115
Pityogenes Tomnyno cyso, nomxopreayul
21 2 110817 116 32 10 65 ! 200 chalcographus ! Completely declined, bark beetles
22 2 110817 118 Usnea barbata
Pityogenes Tomnyno cyso, nomxoproayu/
23 2 110817 119 32 10 65 3 200 chalcographus ! Completely declined, bark beetles
24 2 110817 120
o5 2 110817 121 Owimehere Hc:zL é ,;M/ Damage at
26 2 110817 124 O‘“mehe*‘i’rf %Z%ﬁ’:ﬁg’ Damage
Pityogenes Tomnyno cyso, nomkoprayul
27 2 110817 125 82 10 65 3 200 chalcographus ! Completely declined, bark beetles
28 2 110817 126
29 2 110817 77 Usnea barbata
30 2 110817 123
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KoHnBennuja o 1a/bHHCKOM NPEeKOrpaHM4YHOM 3araljemy Ba3ayxa

Mebhynaponnu Koonepatusnu nporpam 3a npoueHy u npaheme yrunaja 3araljema Ba3ayxa Ha uryme
Ilnan EBpornicke YHuje 3a 3alITUTY 1IymMa o] atMocgepckor 3araljema

Topnmy U3BELITaj 0 3APABCTBEHOM CTakby IVIABHUX BpPcTa ApBeha Ha ocHOBY edoamjanuje
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

3eMJba (PeruoH) Yk. Iosp. 3emibe (1000 xa): Yk. ITosp. lyma (1000 xa) : Hcrpaxkena nos. myma (1000 xa):
Peny6imnka Cp6uja Total area of country (1000 ha): Total forest area (1000 ha): Forest area surveyed (1000 ha):
Country (region): Serbia 8836 2360 103
Repablic of Serbia

HcrpaxuBame 2017- Konaonux
Yerunapu
Obpazan Al

Hauunonanum ¢pokan  ueHrap YxynHa noppmmHa yetusapa (1000 xa):  Yxynsa nospmuHa jumhapa (1000 xa):
HHcrutyT 3a mymapcerso — Beorpan Total conifer area (1000 ha): Total broadleaved area (1000 ha):
Institution (National Focal Centre): 179 2181
Institute of Forestry, Belgrade

Survey 2017 - Kopaonik
Conifers
Form Al

Tlepuon uctpaxuBama: 11.08.2017. /Survey period: August 11", 2017

Knacugpuxauuja / Classification

Ipouenar crabana ca nedoaujauujom/ Percentage of trees defoliated

Crabsa crapa 1o 59 roguna Crabuia ctapa 60 roqnHa u BuIIe
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) (1-19)
Bpcra/ Species:
OCT.BpCTE YKyIno 118 OCT.BpCTe YKyIIno Cae yKyI.
others total others total grand total
nospmuna Bpere / area of species
Opoj y3opxoBanux crabanxa/ no. of sample trees 29 29 29
KJ1ace 1edosnjanuje MpoL. ryOUTKA YeTHHA
defoliation class percentage of needle loss % (% [% |% |[% % % % % |% (% |[% % % %
HeMa nec_[)o.ﬂ. 0 0-10% 79,3 79,3 79,3
not defoliated
ciaaba gepon. 1 0
slightly defoliated >10-25% 35 35 35
yMepena aegoi. 2
moderately defoliated >25-60% 0,0 0,0 0,0
jaka nedou. 3
severelydefoliated >60% <100 % 3,4 3,4 3,4
cyo 4 0 1338 138 138
dead 100% : ) |
Yxynno/ Total 100,00 100,00 100,00
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KonBeHnuja o 1a/bHHCKOM NPeKOrpaHUYHOM 3araljemy Ba3ayxa
Mebhynapoauu KoonepaTuBHu mporpam 3a npoueHy u npaheme yrunaja 3araljema Bazayxa Ha myme

IInan EBponcke YHuUje 3a 3aIUTHTY IIymMa o] aTMocgepckor 3arahema
Toguummbyu U3BELITAj 0 3APABCTBEHOM CTAIbY IVIABHUX BpPcTa ApBeha Ha ocHOBY aedoaunjanuje

3emba: Penybanka 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

Cmpua Picea abies L.

O6pa3zan L]

Form C

HcrpaxuBame 2017- Komaounk
Cmpua Picea abies L.

Survey 2017- Kopaonik
Norway spruce Picea abies L.

6poi % crabaia ca nepoaujaumjom /% trees defoliated
Poj 0poj npuMepHUX . kJjace 1-4 ciaba 1o
OrJIeHUX craGana KJaca 0 Hema kJaca 1 ciiaba KJ1aca 2 yMmepeHa KJaca 3 jaka KJ1ace 2-4 ymepeHa cvBoO
napueJia no. of sample nedonujanuje aedoamjanuja aedoamjanuja nedonamjanuja KJ1aca 4 cyBo 710 CYBO classyl t04
no. of sample ' trees class 0 class 1 slightly class 2 class 3 class 4 dead class2to 4 slightly to
plots not defoliated defoliated moderately defoliated severely defoliated moderately to dead ?jea?jl
2 29 79,3 3,5 0,0 34 13,8 17,2 20,7
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10.2. Oraeano mosbe Lipuu Bpx

Ha Owmouwnmukanujckoj Taukun Huso-a 2 llpHm
BpX OLIEHA CTamka KpollmbK crabana U3BpIICHa je
14.09.2017. romuue. OneHa je u3Bpmiena Ha 30 crabana
OykBe, KOja Cy HaMEHCKH W3/IBOj€HA 3a TOAWIIHE
npaherme cTama KpPOILbH, Ha TTOIapIesn 2.

OcHOBHH Tofany, oryieaHe napuene Ha LlpHom
BpXY JaTh ¢y y HameHcKkoj Tabenu PLT (tabena 13).

VY Ttabemama 14 u 15 matu cy mapameTpH crama
KPOILBHM U TapaMeTpu omrehema Ha OMOMHANKALH]CKO]
taukn HuBo-a 2 Ha Lprom Bpxy y 2017. roguHu.

Exuna y cacraBy np ChHexana PajkoBuh u mp
MupocnaBa Mapkosuh u3 MHcTHTYTa 32 IIIyMapcTBO je
14. centemOpa 2017. roauHe U3BPIIMAIA PSS cTadaa.
[Ipermenom je oOyxBaheno 30 o6pojuanux crabana Oykse
U TOM TPWIUKOM BpIICHA je¢ OIleHa nedoiujanmje,
TpaHCIapEHTHOCT JINIIha, Kao ¥ 0cTajla 3anaxama.

KoncratoBano je nma je jeaHo cTalio MOTIYHO
W3BAJREHO, a jemHo ocymeHo. Ha jemnom crabmy
MPUCYTHA je ynaja Kope, a Ha BeheM Opojy crtabaiia jori
YBEK Cy NPHCYTHH JIOMOBH TpaHa M TPYyJeX Koja ce
pa3BHja HAa MECTHMA O3J1e]a.

Crabna mon 6pojeBuma 68, 72 u 91 cy y nyoehem
CTamy, alld Cy TMOTIYHO OCYIleHa, a cTadbio Opoj 95 je
OWJI0 CyBO OJ paHMjUX TOIWHA W caja je H3BaJhEHO.
O03upoM /1a je OBa cacTOjuHa OHMIIa U3JIOKEHA JICIOJIOMY,
crabna moj Opojesuma 78 u 87 mMajy mperomibeHe
BPXOBE, Kao IOCIeIHIly OBe Hemorone. Takohe, Buie
ctabana 300r JieooMa MMa ClIoMJbeHe Behe TpaHe y
kpynu (Op. 58, 67, 73, 79, 100). Jenno crabno (6p. 89)
uMa BeoMa jaky aedonujaunjy ox 85%, UeHTpaiHy
TPYJIEX W BeJIMKa MexaHW4Ka omTehema n BepoBaTHO he
cienehe ronuHe OWTH TOTHYHO CyBO. Y OJHOCY Ha
NPETXOHY TOAWHY, MOxe ce pehm ga ce cacrojuHa
HIOCTETICHO OOHaBJha TIOCJE [EjCTBA OBOI' aOMOTHYKOT
IITETHOT areHca. To ce BUAM W Ha OCHOBY Jedormjarmje
KO0ja je IPUMETHO cMameHa u kpehe ce o1 5 10 30%.

On ocranmmx aOMOTHYKMX IITETHUX YHHHJIALA,
MOXKE CE€ HaBECTH Ja cTabio Op. 74 uma mMame omreheme
Ol ymaje Kope.

BUOTMYKM IUTETHM YMHUOLM TIPUCYTHH Yy
CaCTOJMHH Cy Tpe CBera IPHCYCTBO KOJIOHHMja WHCEKTa
Cryptococcus fagisuga Lind. (Couka 51 u cimka 52)
Koju mpeHocu cnope ribuBe Nectria coccinea (Pers. ex
Fr.) Fries.

10.2. *Crni Vrh™ sample plot

The crown condition assessment on the Level Il
SP Crni Vrh was carried out on September 14", 2017.
The assessment was performed on 30 beech trees selected
for the annual crown condition monitoring on subplot 2.

The most important data about “Crni Vrh™ sample
plot are given in PLT table (Table 13).

Tables 14 and 15 present crown condition
parameters and crown damage parameters on the Level |1
sample plot on Crni Vrh in 2017.

The team composed of Dr Snezana Rajkovi¢ and
Dr Miroslava Markovi¢ from the Institute of Forestry
carried out the inspection of the trees on September 14",
2017. The inspection of 30 marked beech trees included
the assessment of defoliation, foliage transparency and
other observations.

It was noted that one tree was completely
uprooted and one was decayed. One tree had bark scorch,
and a great number of trees still had branch breakages and
decay that developed at injury spots.

Trees 68, 72 and 91 were still standing, but they
were completely declined, while tree 95 had already
decayed in previous years and it was uprooted in this
year. Since the stand was affected by icestorms, trees 78
and 87 had broken tips resulting from this weather
disaster. Furthermore, several trees had their larger
branches broken (trees 58, 67, 73, 79 and 100) due to the
ice-breakage. One tree (tree 89) had severe defoliation of
85%, centre rot and severe mechanical damage, which
means that it will probably be decayed next year.
Compared to the previous year, the stand had been
gradually regenerating from the effects of detrimental
abiotic agents. It can be also comcluded from the degree
od defoliation which had significantly decreased and
amounted to 5% to 30%.

Other abiotic harmful agents included bark
scorch that caused slight damage on tree 74.

Biotic harmful agents present in the stand
included insect colonies of Cryptococcus fagisuga Lind.
(Figure 51 and Figure 52) that spread fungus spores of
Nectria coccinea (Pers. ex Fr.) Fries.
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Cauka 51 u caimka 52. Cryptococcus fagisuga na kopu Oykse
Figures 51 and 52. Cryptococcus fagisuga on the bark of a beech tree

OBa 1r7pMBa NPOY3POKYje HEKPO3Y KOPE U AOBOAU
JI0 cyliema cTadajga M CBpPCTaBa ce y HajollacHHUje IJbUBE
KOja ce jaBJba Ha cTabarMa OyKBe, a 3ajeIHO Ca MHCEKTOM
C. fagisuga w3asmBa Tako3BaHy ,,007ecT Kope OykBe®.
IMocie 3apase ox crpane ribuBe N. COCCiNea apBO y 30HH
HEKpPOTHpaHe KOpe Bpio Op30 HacelbaBajy TJbHUBE
MIPOY3POKOBAuU TPYJIEKHU U WHCEKTH JpBeHapwu. [Iporec
mponajama crabana 300r Hamaja OBUX CEKyHIApHHX
OpraHy3ama je pejaTHBHO Op3.

On ocranux OMOTHYKHUX YMHHWIIAIA KOjU LITETHO
Jienyjy Ha crabia OyKBe, IPUCYTHA je TpYyJIeK Ha rpaHaMa
(6p. 73 u 100) u uenTpanHa Tpynex nedna (Op. 89). Ha
nebnmma Bumre crabajga mpucyTHa je ribmBa Diatrype
stigma (Hoffm.) koja Hema Behu 3Hau4aj.

This fungus causes the necrosis of bark and leads
to wood decay, so it can be classified into the most
dangerous fungi that are found on beech trees, and
together with the insect C. phagisuga causes the so-called
"beech bark disease”. After it has been infected by N.
coccinea, the wood in the zone of necrotic bark is very
quickly invaded by wood-decaying fungi and
xylophagous insects. The process of tree degradation due
to the attack of these secondary organisms is relatively
fast.

Of the other biotic factors that affect beech trees,
there was decay on branches (trees no. 73 and 100) and
centre rot (tree no. 89). Several tree trunks had Diatrype
stigma (Hoffm.) fungus which doesn’t have any greater
significance.
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Ta6enal3. 672017. (PLT) Tabena ca mogaima o mapIiesid H3BOjSHOj 3a OIIEHy CTarba Kpolbu cTtadana, Huso |1, Lpau Bpx
Table 13. 672017. (PLT) Data on the plot selected for crown condition assessment, Level 11, Crni Vrh

P 6 . I'eorpadcka I'eorpadcka Hanmopcka Wnentuukanuja TumMa o
Se u:r?:ennu%ber Kon apiane >poj oY Daﬁ:a;lz/ Bads;)ef;;:ent LIHPHHA AYAKIHA BM_CHHa (xom) Team identification OtchT:rH gbgsae?x;?&as
q Country Code Observation plot Latitude Longitude Altitude (code)
1 4 140917 +44°07'55" +21°58'38" 19
Tabena 14. 672017. (TRC) I1apameTpu crama kpousmu, Huso 2, Lipau Bpx
Table 14. 672017. (TRC) Crown condition parameters, Crni Vrh
Pennn
cg)gfla nali)rl)l?ne ni)li;}g:e Bpoj crabna Bpcra ;angfbbsze Craryc CeHKa KpOLIHe Bunmusocr Hedonujaumja Tpaﬂif;afl%l;THOCT Ocrana 3anaxarma
Sequence |Observation|  Date of Tree number | Tree species code | Removals | <™ | Crown shading | PO |” pefoliation Foliage Other observations
number of |plot number|  survey & mortality Social class Visibility transparency
trees
1 4 140917 57 018 01 1 4 2 5 10
2 4 140917 58 018 01 1 4 2 15 20 Ciomumena seha rpana-sienonon/
Broken limb-ice breakage
3 4 140917 62 018 01 1 1 1 15 10
4 4 140917 64 018 01 1 4 1 15 10
5 4 140917 65 018 01 1 4 1 5 10
6 4 140917 66 018 01 1 4 1 25 20
7 4 140917 67 018 01 1 4 2 20 20 Cutomunena seha rpana-sienosion/
Broken limb-ice breakage
8 4 140917 68 018 38 5 6 3 100 IMotmyro cyso/Completely declined
9 4 140917 69 018 01 1 4 2 5 5 IMoxacrojuo crabo/ Suppressed tree
10 4 140917 71 018 01 1 4 2 0 5
11 4 140917 72 018 01 1 4 2 100 IMormyno cyBo/Completely declined
12 4 140917 73 018 01 1 4 1 5 5 Tpynex Ha ciioMsbeHoj rpann/ Decayed broken branch
13 4 140917 74 018 01 1 4 1 5 10 Omrreheme ox ymane kope/ Bark scorch damage
14 4 140917 75 018 01 1 4 1 5 5
15 4 140917 76 018 01 1 3 1 20 5
16 4 140917 77 018 01 1 5 1 20 20
17 4 140917 78 018 01 2 3 1 30 10 Ipenomben Bpx/ Broken tip
18 4 140917 79 018 01 1 5 1 10 10 IMpenomibene rpane/ Broken branches
19 4 140917 87 018 01 2 1 1 20 10 [penomsben Bpx/ Broken tip
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Penuu
6poj Bpoj Hatym Cymeme — TpaHCapeHTHOCT
crabia napresne MIpoLeHe Bpoj crabna Bpcra YKIIamhambe CTa6TyC CeHKa KpOIIbhe Bunsnsoct Hebonujanmja nmnrha Ocraa 3amaxama
Sequence |Observation|  Date of Tree number Tree species code | Removals CTadTa 1 Crown shading XPOIEE 1 Defoliation Foliage Other observations
.. | Social class Visibility
number of |plot number|  survey & mortality transparency
trees
20 4 140917 88 018 01 1 4 1 5 10
21 4 140917 89 018 01 1 3 1 85 40 enrpanua tpymesx/ Centre rot
22 4 140917 90 018 01 1 3 1 5 10
23 4 140917 91 018 01 2 4 1 100 Tomnyno cyso/Completely declined
24 4 140917 92 018 01 1 3 1 25 15 Cryptococcus fagisuga
25 4 140917 94 018 01 1 4 2 10 10
26 4 140917 95 018 Mzseamenol Uprooted
27 4 140917 96 018 01 1 4 1 20 10 Cryptococcus fagisuga
28 4 140917 97 018 01 1 4 2 20 10
29 4 140917 98 018 01 1 4 1 10 10
30 4 140917 100 018 01 1 4 2 10 10 Tpynex Ha ciomibeHOj Tpanl/ Decayed broken branch
Ta6ena 15. 672017. (TRD) [TapameTpu omreherma, Hupo 2, Lipau Bpx
Table 15. 672017. (TRD) Damage parameters, Level I, Crni vrh
Peytrn Gpoj . Omrrehenn 1eo OsHaka Heoy
crabma bpoj mapuene . Bpeme HacTanka Ha3us y3poka HWurensurer
- Jatym npouene Bpoj crabna crabna Cumrnrom CHUMIITOMA KPOILIbU VY3pok S Ocrasa 3anaxarma
Sequence Observation P T S omrrehema Scientific name orrrehema .
Date of survey Tree number | Specification of| Symptom |Specification of| Location in Cause Other observations
number of plot number affected part symptom crown Age of damage of cause Extent
trees
1 4 140917 57 24 3 2 420 432 3
2 4 140917 58 21 13 57 3 2
3 4 140917 62
4 4 140917 64
5 4 140917 65
6 4 140917 66 10 65 3 2 200 1
7 4 140917 67 24 10 65 3 2 200 1
Tomnyno
8 4 140917 68 04 2 cyso/Completely
declined
9 4 140917 69 10 65 3 2 200 1
10 4 140917 71 3 2
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Pennu 6poj

Omurehenu €0

O3Haka

Heoy

crabna Bpoj mapuene . Bpeme HacTanka Hasug y3poka Wurenzurer
sequence | Observation | /SRR | oRY L e cation of | Symptom | Specifcationof| Locationn |, 0ehena Chse | Scientficname | ouchensa Othe observations
number of plot number Age of damage of cause Extent
trees affected part symptom crown
Ilomnyno
11 4 140917 72 04 cyso/Completely
declined
12 4 140917 73 11 2 300 390 1
13 4 140917 74 10 65 3 2 200 1
14 4 140917 75 10 65 3 2 200 1
15 4 140917 76 10 65 3 2 200 1
16 4 140917 77
17 4 140917 78 31 2
18 4 140917 79 24 10 65 3 2 200 1
19 4 140917 87 31 420 432 1
20 4 140917 88 10 65 3 2 200
21 4 140917 89 32 11
22 4 140917 90 10 65 3 2 200 1
Tlomnyno
23 4 140917 91 04 cyso/Completely
declined
24 4 140917 92 10 65 3 2 200 1
25 4 140917 94
26 4 140017 95 HMssaenol
Uprooted
27 4 140917 96 10 3 2 200 1
28 4 140917 97 10 65 3 2 200 1
29 4 140917 98
30 4 140917 100 24 10 65 3 2 200 1
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Konsennuja o 1a/bHHCKOM NpeKOrpaHu4YHoM 3araljemy Basayxa
Mehynapoanu KoonepatusHu nporpam 3a npoueHy u npaheme yrunaja zarahema Ba3ayxa Ha myme
IInan EBponcke YHuje 3a 3al0TUTY IIyMa o atMocgepckor 3araljema
Toauiumu H3BeITaj 0 31PaBCTBEHOM CTaly IVIABHUX BpPcTa ApBeha Ha ocHOBY Jedosujanuje

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

3em/ba (peruoH)
Peny6smka Cpouja
Country (region): Serbia
Repablic of Serbia

Y. Mosp. 3emibe (1000 xa):

Total area of country (1000 ha):

8836

VYk. [osp. lllyma (1000 xa) :
Total forest area (1000 ha):

2360

Hcrtpaxena nos. uryma (1000 xa):

Forest area surveyed (1000 ha):
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HUctpaxusame 2017 - Ijpuu Bpx

JInurthapu
Obpazan b1

Hanmonaanu goxan HeHTap

HHceruTyT 32 mymaperso — beorpan

Institution (National Focal Centre):
Institute of Forestry, Belgrade

YxynHa nospmmHa yerunapa (1000 xa):

Total conifer area (1000 ha):
179

YkynHa nospmmHa auumhapa (1000 xa):
Total broadleaved area (1000 ha):

2181

Broadleaves
Form B1

Mepnox uctpaxusama: 14.09.2017. /Survey period: September 14", 2017

Survey 2017 — Cmi Vrh

Kunacugpmrauuja / Classification

Ipouenar craéana ca xedoamjauujom/ Percentage of trees defoliated

Crabaa crapa 10 59 roauna
Trees up to 59 years old

Crabuia ctapa 60 roqnHa u BuLIe
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)
Bpcera/ Species:
OCT.BpCTE YKyIno 018 OCT.BpCTE YKynno Cae yKyI.
others total others total grand total
nospinna Bpere / area of species
6poj y3opkoBanux cradamaa/ no. of sample trees 29 29
KJ1ace aedoujanuje TpoL. I'yOUTKA YeTHHA
defoliation class percentage of needle loss % (% |% |% % % % |% (% |% % % %
HeMa JedoJt. 0 100 44 83 55,17 55,17
not defoliated 0-109% ' ) )
ciaaba gepon. 1
slightly defoliated >10-25% 37,93 17,4 17,24
.2
iy
j . 3
]akawg:;]:)(l):;te(j >60% <100 % 345 10,35 10,35
cyso 4 100% 1034 345 345
dead
Yicynnof total 100,00 100,00 100,00
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KonBeHnuja o 1a/bHHCKOM NMPEKOrPaHUYHOM 3aralemy Ba3ayxa
Mebhynapoauu KoonepaTuBHu mporpam 3a npoueHy u npaheme yrunaja 3araljema Bazayxa Ha myme

IInan EBponcke YHuUje 3a 3aIUTHTY IIyMa o] aTMocgepckor 3arahema
Toguummyu U3BELITAj 0 3APABCTBEHOM CTAIbY IVIABHHX BpPcTa ApBeha Ha ocHOBY aedoaujamnuje

3emba: Penybamnka 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

Byksa Fagus moesiaca/ Beech Fagus moesiaca

HUcrpaxuBame 2017 - Lipuu Bpx
Byksa Fagus moesiaca
Oopazan L

Survey 2017 - Crni Vrh
Beech Fagus moesiaca

Form C

6poi % crabasa ca nepoaujaumjom /% trees defoliated
Poj 0poj npuMepHUX . KJjace 1-4 ciaba 1o
OrJIeTHUX crabana kJaca 0 Hema kJaca 1 ciada KJaca 2 yMmepeHa KJaca 3 jaka KJace 2-4 ymepeHa cvBoO
napueJia no. of sample nedonujanuje aedoamjanuja aedoamjanuja nedonamjanuja KJ1aca 4 cyBo 710 CYBO clasgl to4
no. of sample ' trees class 0 class 1 slightly class 2 class 3 class 4 dead class2to 4 slightly to
plots not defoliated defoliated moderately defoliated severely defoliated moderately to dead %eagj’
4 29 55,17 17,24 13,79 10,35 3,45 27,59 44,83
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B MpTBo/Dead
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B Hema/None

2013
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I'paduxon 8. Ynopennu npukas aedonujanuje y nepuoay 2013-2017 — Huso 2, Lpau Bpx
Graph 8. Comparative study of defoliation from 2013 to 2017 — Level Il, Crni Vrh

Y 2017. roguan Ha BUT Husoa 2 Llpau Bpx
npolieHaT cradajia koja Hucy 3axBaheHa aedoujarujom
je cMameH, 10K ciaba nedonujanyja je Beha y ogHocy Ha
npeTxoAHy roguny. IIponenar crabana 3axBaheH jakoM 1
yMepeHoM JnedonujanujoM je Behn y OAHOCY Ha
NpEeIXOoJHY TOJIWHY, a TpUCyTaH je W yBehaHu Opoj
OCYIIIEHUX MPTBHX CcTadaja, MITO je MOCIEANIIA JIEA0IOMa
KOjH je 3aXBaTHO 0BO nozpydje kpajem 2014. roaune.

In 2017, Level Il SP "Crni Vrh™ had a decreasing
percentage of trees affected by no defoliation, while the
slight defoliation increased compared to the previous
year. The percentage of trees affected by severe nd
moderate defoliation was higher compared to the previous
year. There was also an increasing number of decayed
dead trees, resulting from the icestorm that affected this
area in 2014.
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10.3. Oraeano mosbe Moxpa ropa

Onena  crama  KpolllM  crabana  Ha
ononHaukanyjckoj Taukun Hupo-a 2 y Mokpoj [opu
m3Bpiiena je 29.11.2017. romune. OneHa je n3BpIeHa Ha
30 crabana Genor Oopa, KOja Cy HAMCHCKU U3/IBOjeHA 3a
roauuimke npaheme cTama KpOIbH, Ha MOTHAPLENH 2.

OcHOBHH TIOfany, OTVIeAHE mapiene y Mokpoj
T'opu natu cy y namenckoj tTabenu PLT (taGena 17).

VY tabenama 18 u 19 gatu cy mapameTpH crama
KpOIIkH 1 TapaMmerpu omTehema Ha ONMOMHANKAIIN]CKO]
tauku HuBo-a 2 y Mokpoj I'opu y 2017. roguau.

Exuna y cacraBy np MupocnaBa Mapkosuh u
Penara I'aruh - Cepamap, mumn.umxk. w3 MHctutyra 3a
rymMapcTBo je 29. HoBemOpa 2017. m3BpImiIa KOHTPOITHH
nperyien cradana Ha Tauku. [Ipernenom je ooyxsaheno 30
o0pojuaHux crabana Oenor Oopa W TOM TPHIMKOM
BpIIeHa je omeHa jAedonujanyje, TPaHCTIAPEHTHOCT
juirha, Kao ¥ ocTalia 3alaKama.

KoncratoBano je ma je Kyarypa moOpor
3IIPaBCTBEHOT CTama, Medonnjaija je ciada u H3HOCH O
0 mo 20%. Y omHOCy Ha NPETXOAHY TOAMHY, CYIICHE
rpaHa je Hemro ciabuje, au je y KpyHama 3a0elIeKeHO
CylIelh¢ 4YeTHHa Kao TMOcIequla JejcTBa  BHIIE
OmoTHuKMX YWHWIama. PeructpoBana cy omrehema
yeTMHa OJ maTtoreHe ripMBe Dothistroma pini u ox
6opoge 30s6¢ Diprion pini.

Taxohe cy xoHcTaroBana omrehema aedia Kao
nocjequIia JejcTBa oca JpBeHapuiia - Siricidae, ca
BUIJbMBUM U3JICTHUM OTBOpHMaA OJ] UMara.

On ocranmux 3amaxarma, Moxe ce pehu na je y
Ta4YKH NPUCYTHO JIOCTA ITOaMIIaTKa Oesor 6opa, aiu je Ha
HEKMM jeJIMHKaMa PErucTpoBaHo omTeheme YeTHHa O
narorene rypuBe Dothistroma pini.

Takohe je BaXHO HANIOMEHYTH J1a je Ha IIeJIoj
Ta4KM TPUCYTHO MHOTO KOpAcTHX JIMIIajeBa, a Ha
cTabnrMa MMa MEXaHWYKHX oliTehiera Ha KojuMa je
HPHCYTHO I[yPEH-E CMOJIE.

10.3. "Mokra Gora™ sample plot

The crown condition assessment on the Level Il
SP “Mokra Gora™ was carried out on November 29",
2017. The assessment was performed on 30 Scots pine
trees selected for the annual crown condition monitoring
on subplot 2.

The most important data about "Crni Vrh™ sample
plot are given in a PLT table (Table 17).

Tables 18 and 19 present crown condition
parameters and crown damage parameters on the Level Il
sample plot in Mokra Gora in 2017.

The team composed of Dr Miroslava Markovié
and Renata Gagic¢-Serdar, B.Sc. from the Institute of
Forestry carried out the inspection of trees on November
29" 2017. The inspection of 30 marked Scots pine trees
included the assessment of defoliation, foliage
transparency and other observations.

It was noted that the culture was healthy and the
defoliation low, amounting to 0 - 20%. Compared to the
previous year, branch decline was slightly lower, but
there was some needle wilt resulting from the interaction
of several biotic factors. The damage caused by a
pathogenic fungus Dothistroma pini and the pine sawfly
Diprion pini was also observed.

Tree trunks had injuries caused by the action of
wood wasps — Siricidae. Exit holes made by imagoes
could easily be seen.

Of other observations, it could be noted that the
sample plot had a lot of Scots pine young crop, but some
individual trees had the needle damage caused by the
pathogenic fungus Dothistroma pini.

It is also important to note that there were many
bark lichens on the whole sample plot and the trees had
mechanical injuries leading to resin leaking.
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Ta6ena 17. 672017. (PLT) Tabena ca nomamnmma o mapiiesin U3B0jEeHOj 3a OIICHY CTama Kpolimku crabana, Huso I, Mokpa 'opa
Table 17. 672017. (PLT) Data on the plot selected for crown condition assessment, Level 11, Mokra Gora

Sequanee number conoane | Bpomapuete | ot ssesement S e woma(ron) | Team denticaton | Qcrn sunwkaa
Latitude Longitude Altitude (code)
Mupocnasa Mapkosuh, Penara
1 67 5 29.11.2017. +43°45'27" +19°29'00" 12 M R Sencar
Tabena 18. 672017. (TRC) I1apameTpu crama kpoitbu, Huso 2, Mokpa ['opa
Table 18. 672017. (TRC) Crown condition parameters, Mokra Gora
Pennu 6poj ' Cymerve —
crabna Bpoj napuene . Bupssusoct L TpaHcnapeHTHOCT
Sequence | Observation Jarym nporieHe bpoj crabna Bpcra yinamame | Craryc crabna| CeHka KpolIme KpOLIHE Hedommjammja umha Ocrana sanaxarma
number of | plot number Date of survey Tree number Tree species code Removals & | Social class Crown shading Visibility Defoliation Foliage transparency Other observations
trees mortality
1 5 29112017 82 134 1 2 2 1 0 30 Kopacmu nuwajesu | Bark lichen
2 5 29112017 83 134 1 1 1 1 5 30 Kopacmu nuwajesu | Bark lichen
3 5 29112017 84 134 1 2 2 1 0 20 Kopacmu nuwajesu | Bark lichen
4 5 29112017 105 134 1 1 3 1 5 20 Kopacmu nuwajesu | Bark lichen
5 5 29112017 106 134 1 1 2 1 0 30 Kopacmu nuwajesu | Bark lichen
6 5 29112017 107 134 1 2 1 1 0 20 Kopacmu nuwajesu | Bark lichen
7 5 29112017 113 134 1 1 1 1 0 25 Kopacmu nuwajesu | Bark lichen
8 5 29112017 114 134 1 1 4 1 5 60 Kopacmu nuwajesu | Bark lichen
9 5 29112017 140 134 1 2 2 1 20 25 Kopacmu nuwajesu | Bark lichen
10 5 29112017 141 134 1 1 2 1 5 10 Kopacmu nuwajesu | Bark lichen
1 5 29112017 142 134 1 2 2 1 15 20 Kopacmu nuwajesu | Bark lichen
12 5 29112017 143 134 1 2 2 1 10 15 Kopacmu nuwajesu | Bark lichen
13 5 29112017 144 134 1 2 2 1 10 Kopacmu nuwajesu | Bark lichen
14 5 29112017 165 134 1 2 1 1 15 Kopacmu muwuajesu | Bark lichen
15 5 29112017 166 134 1 2 2 1 15 10 Kopacmu nuuajesu | Bark lichen
16 5 29112017 167 134 1 2 2 1 10 15 Kopacmu nuuajesu | Bark lichen
17 5 29112017 168 134 1 2 3 1 5 15 Kopacmu nuwajesu | Bark lichen
18 5 29112017 183 134 1 1 1 1 10 15 Kopacmu nuwajesu | Bark lichen
19 5 29112017 184 134 1 2 2 1 20 Kopacmu muuajesu | Bark lichen
20 5 29112017 185 134 1 3 3 2 5 20 Kopacmu nuuajesu | Bark lichen
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ok ol N Cymene -
Sgaelljejr?(l:e ngjs enré\l/];?is:]e Jlatym nporieHe bpoj crabna Bpcra yknamwame | Craryc crabna| CeHka KpOLIEE Biggﬁ:;ﬂ Hedonujaumja TpchﬂTE;};THOCT Ocrana sanaxara
number of | plot number Date of survey Tree number Tree species code R?nn;?t\z/jilts & | Social class Crown shading Visibility Defoliation Foliage transparency Other observations
trees y
21 5 29112017 193 134 1 1 1 1 5 10 Kopacmu nuwajesu | Bark lichen
22 5 29112017 194 134 1 1 2 1 15 10 Kopacmu nuwajesu | Bark lichen
23 5 29112017 213 134 1 2 2 1 10 Kopacmu nuwajesu | Bark lichen
24 5 29112017 214 134 1 3 3 1 10 Kopacmu nuwajesu | Bark lichen
25 5 29112017 215 134 1 3 2 1 10 Kopacmu nuwajesu | Bark lichen
26 5 29112017 223 134 1 1 2 1 10 10 Kopacmu nuwajesu | Bark lichen
27 5 29112017 224 134 1 3 2 1 5 10 Kopacmu nuwajesu | Bark lichen
28 5 29112017 320 134 1 2 2 1 10 15 Kopacmu nuwajesu | Bark lichen
29 5 29112017 359 134 1 1 2 1 10 15 Kopacmu nuwajesu | Bark lichen
30 5 29112017 407 134 1 1 2 1 10 5 Kopacmu nuwajesu | Bark lichen
Tabena 19. 672017. (TRD) ITapamerpu omrehema, Huso 2, Mokpa "'opa
Table 19. 672017. (TRD) Damage parameters, Level 1I, Mokra Gora
Pennu 6poj
o, || e | et | | oo | e | oty | PSSRSO | e | RIS T | o
nurt?s g Sr of plot number ate of survey ree number gﬁ:;cltzztlggno ymptom pesc; nlq(;t)ﬁ 0 occr?)t\ll\cllr? in Age of damage Cause name of cause Extent Other observations
1 5 090816 82 Kopacmu muuajesu | Bark lichen
2 5 090816 83 Kopacmu muuajesu | Bark lichen
3 5 090816 84 Kopacmu nuwajesu | Bark lichen
4 5 090816 105 Kopacmu muuajesu | Bark lichen
5 5 090816 106 Kopacmu nuwajesu | Bark lichen
6 5 090816 107 Kopacmu nuwajesu | Bark lichen
7 5 090816 113 Kopacmu muuajesu | Bark lichen
8 5 090816 114 Kopacmu nuwajesu | Bark lichen
9 5 090816 140 Kopacmu muwajesu | Bark lichen
10 5 090816 141 Kopacmu muuajesu | Bark lichen
11 5 090816 142 Kopacmu nuwajesu | Bark lichen
12 5 090816 143 Kopacmu muwuajesu | Bark lichen
13 5 090816 144 Kopacmu muuajesu | Bark lichen
14 5 090816 165 Kopacmu nuwajesu | Bark lichen
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Penuu 6poj

oo, [P | oo | Spjenon | onin | ownou | omimona | shounn | BP9 | g || W | e s
number of plot number Date of survey Tree number S;;(;?;(f:ltceztlon of| Symptom |Specification of| Location in Age of damage Cause name of cause Exteﬁt Other observations
trees part symptom crown
15 5 090816 166 Kopacmu muuajesu | Bark lichen
16 5 090816 167 Kopacmu nuwajesu | Bark lichen
17 5 090816 168 Kopacmu nuwajesu | Bark lichen
18 5 090816 183 Kopacmu muwuajesu | Bark lichen
19 5 090816 184 Kopacmu nuwajesu | Bark lichen
20 5 090816 185 Kopacmu nuwajesu | Bark lichen
21 5 090816 193 Kopacmu muuajesu | Bark lichen
22 5 090816 194 Kopacmu nuwajesu | Bark lichen
23 5 090816 213 Kopacmu nuwajesu | Bark lichen
24 5 090816 214 Kopacmu muuajesu | Bark lichen
25 5 090816 215 Kopacmu nuwajesu | Bark lichen
26 5 090816 223 Kopacmu nuwajesu | Bark lichen
27 5 090816 224 Kopacmu muuajesu | Bark lichen
28 5 090816 320 Kopacmu nuwajesu | Bark lichen
29 5 090816 359 Kopacmu nuwajesu | Bark lichen
30 5 090816 407 Kopacmu muuajesu | Bark lichen
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KonBennuja o 1a/bHHCKOM NpeKOrpaHu4YHoM 3araljemy Basayxa
Mehynapoauu KoonepaTusuu nporpam 3a npoueny u npahemwe yrunaja saraljema Basayxa Ha myme
Ilnan EBponcke YHuje 3a 3al0TUTY IyMa o atmocgepckor 3araljema
Toguuimu U3BeIITaj 0 3APABCTBEHOM CTalby IVIABHUX BpcTa ApBeha Ha ocHOBY Aedosmjanuje
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

3em/ba (peruoH)
Peny6smka Cpouja
Country (region):
Repablic of Serbia

Y. Mosp. 3emibe (1000 xa):
Total area of country (1000 ha):

8836

2360

VYk. [osp. lllyma (1000 xa) :
Total forest area (1000 ha):

Hcrtpaxena nos. uryma (1000 xa):
Forest area surveyed (1000 ha):

103

Hanmonaanu goxan HeHTap

YxynHa nospmmHa yerunapa (1000 xa):

HHceruTyT 32 mymaperso — beorpan

Institution (National Focal Centre):
Institute of Forestry, Belgrade

Total conifer area (1000 ha):
179

YkynHa nospmmHa auumhapa (1000 xa):
Total broadleaved area (1000 ha):

2181

Mepnox ucrpaxmsama: 29.11.2017./Survey period: November 29", 2017

Hctpaxusame 2017-Moxpa I'opa
Yerunapu
O6pazan Al

Survey 2017-Mokra Gora
Conifers
Form Al

Kunacugpmrauuja / Classification

Ipouenar craGana ca nedoaujaunjom/ Percentage of trees defoliated

Cra6Ja crapa 10 59 roauna
Trees up to 59 years old

Cra6Ja crapa 60 roguHa u BuiIe
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 YKyIno OCT.BpCTE YKynno Cae yKyIL.
other sp. total other sp. total grand total
nospinna Bpere / area of species
0poj y3opxoBanux crabanxa/ no. of sample trees 30 30 30
KJ1ace aedoujanuje MpoL. ryOUTKA YeTHHA

defoliation class percentage of needle loss % (% (% |% |% % % % |% (% |% (% % % %

Hema fedpon. 0 o 63 63 63
not defoliated 0-10%

ciaaba gepon. 1 0 37 37 37
slightly defoliated >10-25%

ymepeHa gedoi. 2 0 0 0
moderately defoliated >25-60 %

jaxa nedoo. 3
saverelydefoliated >60% <100 % 0.00 0.00 0.00
CyBO 4 o
dead 100% 0.00 0.00 0.00
Yiymno/ Total 100.00 100.00 100
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KonBeHnuja o 1a/bHHCKOM NMPEKOrPaHUYHOM 3araljemy Ba3ayxa
Mebhynapoauu KoonepaTuBHu nmporpam 3a npoueHy u npaheme yrunaja 3araljema Bazayxa Ha myme

IInan EBponcke YHuUje 3a 3aIUTHTY IIymMa o] aTMocgepckor 3arahema
Toguummyu U3BELITAj 0 3APABCTBEHOM CTAIbY IVIABHUX BpPcTa ApBeha Ha ocHOBY aedoaujanuje

3emba: Penybanka 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

Form C

Hcrpaxusame 2017-Mokpa I'opa
Bean 6op Pinus sylvestris L
Oopa3zan 1]

Survey 2017 — Mokra Gora
Scots pine Pinus sylvestris L

6poi % crabasa ca nepoaujaumjom /% trees defoliated
Poj 0poj npuMepHUX . KJjace 1-4 ciaba 1o
OrJIeHUX crabana KJaca 0 Hema kJaca 1 ciiaba KJ1aca 2 yMepeHa KJaca 3 jaka KJace 2-4 ymepeHa cyso
napueJia no. of sample nedonujanuje aedoamjanuja aedoamjanuja nedonamjanuja KJ1aca 4 cyBO 710 CYBO class 1 t0 4
no. of sample ' trees P class 0 class 1 slightly class 2 class 3 class 4 dead class 2 to 4 slightly to
plots not defoliated defoliated moderately defoliated severely defoliated moderately to dead %eagi/
5 30 63.00 37.00 0.00 0.00 0.00 0.00 37.00
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B Hewma/None

MoxkpaI'opa

I'padmkon 9. Crenen nedonujauuje y 2017.roquau — BUT Huso 2
Graph 9. Defoliation degree in 2017 — Level 1l sample plots

On cBa TpW JIOKaJHUTETa, KAa0 U Yy TPEAXOTHHM
rogrHaMa, Hajsehm mporeHar crabana HM3BOjEHHX 3a
npalieme crama KpyHa Kkoja HUCy 3axBalieHa
nedosujaijoM peructpoBan je Ha Komaonuky, amu Ha
OBOM I10Jby HHBOA 2 MPHUCYTaH je U HajBehu Opoj cTabana
KOja Cy MpTBa ycJie/l Hara/ia IOTKOPHhaKa.

11. ®JIOPUCTUHYKA U BETETALIUJCKA
HUCTPAKUBAIBA Y 2017. TOAUHU

[IpoyuaBame mnpuzemHe Bereraimje y 2017.
TFOJMHMA Ha CBe TpH OuouHaukaijcke Tauke Humoa Il
M3BPLICHO j€ y TPU acleKkTa: MpoJiehHU. JIETHHU U jecehH.
W y oBoj roguHN ocMaTpama u3BpILIeHa ¢y (IOPHCTHIKA
Y BereTallljcKa UCTPAXKBarha 10 MpeBreHO0j METOIHIH
3a TpUKYIUbarke M 00paay mojaraka (International Co-
operative Programme on Assessment and Monitoring of
Air Pollution Effects on Forests - ICP Forests).

This year again Kopaonik registered the largest
percentage of trees not affected by defoliation of all the
trees selected for the crown condition monitoring.
However, this Level 1l sample plot also had the greatest
number of dead trees resulting from the attack of bark
beetles.

11. FLORISTIC AND VEGETATION SURVEYS IN
2017

The survey of ground vegetation in 2017
included three aspects: spring, summer and autumn.
Floristic and vegetation surveys were again carried out
according to the prescribped methodology for data
collection and processing (International Co-operative
Programme on Assessment and Monitoring of Air
Pollution Effects on Forests - ICP Forests).
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11.1. Oraeana napuesaa Husoa 2 Konaonuk

Ouena MOKPOBHOCTH NPHCYTHUX BPCTA Y CIIPATy
npseha, ’xOyma 1 mpuzeMHe Qriope Ha OMOWHIUKALIN]CKO]
tauku Hwupoa Il — Komaonuk w3ppmena je 17.05.2017.
rogune, 12.07.2017. romnae u 20.09.2017. romuue Ha
paHHje TIOCTaBJBCHHM OIJICAHMM TapleiamMa y BHIY
kBazpara (10x10 m), unme je ykymHo oOyxsaheno 400m?
noBpmmHe. HaBeneHe maprene Cy Ha TepeHy BHIIHO
obenexeHe.

V¥ tabemu 20 (O6pazan 672012.PLV) npukazanu
Cy OCHOBHH TIIOJAIM O ONNICIHWM IIOBpIIMHAMA
(mamMmopcka BHCHHA, reorpadCcka IMUpUHA W Ay>KHHA,
JIaTyM OIICHe, MOKPOBHOCT crpara japeeha, xOyma u
npu3eMHe (QIope, cpelba BHUCHHA crpara JXKOyma |
npuseMHe (hIope, TOKPOBHOCT MaxXOBHMHA, HETIOKPHBEHU
JICO 3€MJBHINTA, KA0 U MOKPUBCHOCT 3€MJBHUINTA JIHCHIUM
OMajioM).

Y Tabemm 21 (O6pazan 672012.VEM) je
NpUKa3aH CHHCAaK EBUICHTHPAaHWX OWJbaka ca OLECHOM
BbUXOBE IOKPOBHOCTH M3PaKCHE Yy MPOLCHTHMA TI0
CIIpaTOBHMA.

Y omHOCY Ha TPETXOMHM  IEpHON, Y
(dopucTHUKOM ~ cacTaBy HHje OWJIO 3aHa4ajHHjUX
npoMena. Y cnpary apseha je cBe Beha mpocBeTsbeHOCT
KpPOIIEbM  yClie[ Hamaja IOTKOpIaka, IITO  je
pe3yarupaiio nosehaHoM MOKpoBHOIINY npu3eMHe ¢uiope
Ha kBagpatuma | u IV. KoHcraToBaHo je 3Ha4ajHO
noBehame npucycyrsa Bpeta Stellaria nemorum (Crmka
53-54) wu Epilobium montanum y copary npuzemHe
(hiope.

VYcren gyker CyIIHOT TIEpHO/A Yy TOKY JIeTa OBE
TOJIMHE, OIMIITAa MOKPOBHOCT MpHU3eMHE (IIOpE je Y TOKY
JIeTa ¥ jeCeHU cMarbeHa. [IoKkpoBHOCT npu3eMHe ¢uiope je
y 2017. rogunu takohe Marma U y OJHOCY Ha MPETXOAHY
TOJIUHY.

- r P - : ,...
Cauka 53. Melampyrum silvaticum L. (OIT I)
Figure 53. Melampyrum silvaticum L. (SU I)

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 May 17", 2017, then on July
12" 2017 and finally on September 20" 2017 on
previously established square sample units (10x10 m),
which cover an area of 400 m? These units are visibly
marked in the field.

Table 20 (Form XX2012.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 21 (Form XX2012.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. The
tree layer had larger canopy openings due to the attack of
bark beetles, which resulted in the greater coverage of the
herb layer in square sample units | and IV. Besides, an
increasing presence of Stellaria nemorum ( Fig. 53-54)
and Epilobium montanum was recorded in the herb layer.

Due to the prolonged droughts during the
summer of 2017, the general cover of the herb layer was
reduced during the summer and autumn. The herb layer
coverage in 2017 was also lower compared to the
previous year

Ciuxa 54. Stellaria morum L.(HIV)
Figure 54. Stellaria nemorum L. (SUII)
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Ta6ena 20. 672017. (PLV) Tabena ca nopaimma npuseMHe Beretaiyje - Konaonuk

Table 20. 672017. (PLV) Data on ground vegetation - Kopaonik
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Tabena 21. 672017.(VEM) Tabena nporieHe npuszemHe Bereranuje - KonaoHuk

Table 21. 672017.(VEM) Ground vegetation assessments - Kopaonik

. . Hugo
Pseggljdegg gj Bpoj mapuene Bpoj y3opka Bpgd ;\)llé;He BpCT_a Cnpar Ionmora IMokposuoct (%) JeTepMHHALHje Ocrana 3anaKamba
number Plot number Sample number number Species Layer Substrate Cover (%) detlgrer\rﬁ:l ;thion Other observations
1. 1 1 1 026.004.001 1 1 30 5
2. 1 1 1 80.009.007 2 1 20 5
3. 1 1 1 080.028.002 2 1 0.2 5
4. 1 1 1 193.004.103 3 1 35 5
5. 1 1 1 057.006.001 3 1 10 5
6. 1 1 1 169.091.001 3 1 7 5
7. 1 1 1 169.096.017 3 1 5 5
8. 1 1 1 154.021.027 3 1 4 5
9. 1 1 1 80.009.007 3 1 3 5
10. 1 1 1 189.002.015 3 1 3 5
11. 1 1 1 189.002.029 3 1 2 5
12. 1 1 1 189.002.022 3 1 1 5
13. 1 1 1 169.181.065 3 1 1 5
14. 1 1 1 183.047.001 3 1 1 5
15. 1 1 1 189.002.031 3 1 0.5 5
16. 1 1 1 183.004.002 3 1 0.2 5
17. 1 1 1 047.008.011 3 1 0.2 5
18. 1 1 1 151.001.003 3 1 0.2 5
19. 1 1 1 026.004.001 3 1 0.1 5
20. 1 1 1 080.028.002 3 1 0.1 5
21, 1 1 2 026.004.001 1 1 30 5
22. 1 1 2 80.009.007 2 1 25 5
23. 1 1 2 080.028.002 2 1 0.4 5
24, 1 1 2 193.004.103 3 1 35 5
25. 1 1 2 169.096.017 3 1 30 5
26. 1 1 2 80.009.007 3 1 10 5
27. 1 1 2 154.027.021 3 1 8 5
28. 1 1 2 189.002.022 3 1 7 5
29. 1 1 2 057.006.001 3 1 7 5
30. 1 1 2 168.001.015 3 1 5 5
31 1 1 2 169.091.001 3 1 4 5
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Hugso

Pseélgllj’leglégj Bpoj napuene Bpoj y3opka Bpsod X;;He BpCT.a Cnpar IMopmnora IMoxposroct (%) JieTepMHUHaLYje Ocrana sanaxama
number Plot number | Sample number number Species Layer Substrate Cover (%) detlgfr\rﬁ:l :tfion Other observations
32. 1 1 2 189.002.029 3 1 4 5
33. 1 1 2 169.181.065 3 1 3 5
34. 1 1 2 189.002.015 3 1 3 5
35. 1 1 2 154.021.027 3 1 3 5
36. 1 1 2 183.047.001 3 1 1 5
37. 1 1 2 123.005.008 3 1 1 5
38. 1 1 2 047.008.011 3 1 0.8 5
39. 1 1 2 189.002.031 3 1 0.5 5
40. 1 1 2 193.004.007 3 1 0.3 5
41. 1 1 2 183.004.002 3 1 0.2 5
42. 1 1 2 109.001.054 3 1 0.2 5
43. 1 1 2 151.001.003 3 1 0.2 5
44. 1 1 2 167.006.015 3 1 0.2 5
45. 1 1 2 026.004.001 3 1 0.1 5
46. 1 1 2 080.028.002 3 1 0.1 5
47. 1 1 2 110.001.093 3 1 0.1 5
48. 1 1 3 026.004.001 1 1 30 5
49. 1 1 3 80.009.007 2 1 20 5
50. 1 1 3 080.028.002 2 1 0.4 5
51. 1 1 3 193.004.103 3 1 35 5
52. 1 1 3 80.009.007 3 1 10 5
53. 1 1 3 189.002.022 3 1 5 5
54. 1 1 3 057.006.001 3 1 4 5
55. 1 1 3 169.091.001 3 1 3 5
56. 1 1 3 189.002.029 3 1 3 5
57. 1 1 3 189.002.015 3 1 3 5
58. 1 1 3 154.021.027 3 1 2 5
59. 1 1 3 168.001.015 3 1 2 5
60. 1 1 3 169.181.065 3 1 1 5
61. 1 1 3 123.005.008 3 1 1 5
62. 1 1 3 189.002.031 3 1 0.5 5
63. 1 1 3 193.004.007 3 1 0.3 5
64. 1 1 3 047.008.011 3 1 0.2 5
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Psesgllfegg ;)J bpoj mapuene bpoj yzopka Bpsod X;;He Bpcra Cnpar Ionmora IMoxposnocrt (%) JieTepMHUHaLYje Ocrana 3anaxama
Plot number Sample number Species Layer Substrate Cover (%) Level of Other observations
number number determination
65. 1 1 3 026.004.001 3 1 0.1 5
66. 1 1 3 080.028.002 3 1 0.1 5
67. 2 2 1 26.004.001 1 1 50 5
68. 2 2 1 26.004.001 2 1 5 5
69. 2 2 1 80.009.007 2 1 2 5
70. 2 2 1 193.004.103 3 1 40 5
71. 2 2 1 169.091.001 3 1 8 5
72. 2 2 1 154.021.027 3 1 6 5
73. 2 2 1 189.002.015 3 1 5 5
74. 2 2 1 80.009.007 3 1 5 5
75. 2 2 1 189.002.029 3 1 3 5
76. 2 2 1 169.096.017 3 1 3 5
77. 2 2 1 189.002.022 3 1 2 5
78. 2 2 1 57.006.001 3 1 2 5
79. 2 2 1 061.014.001 3 1 2 5
80. 2 2 1 132.018.006 3 1 1 5
81 2 2 1 26.004.001 3 1 1 5
82. 2 2 1 80.028.002 3 1 1 5
83. 2 2 1 169.181.065 3 1 0.5 5
84. 2 2 1 047.008.011 3 1 0.5 5
85. 2 2 1 80.021.001 3 1 0.4 5
86. 2 2 1 193.004.007 3 1 0.2 5
87. 2 2 1 169.173.030 3 1 0.2 5
88. 2 2 1 168.001.015 3 1 0.2 5
89. 2 2 1 193.016.008 3 1 0.1 5
90. 2 2 2 26.004.001 1 1 50 5
91. 2 2 2 26.004.001 2 1 5 5
92. 2 2 2 80.009.007 2 1 1 5
93. 2 2 2 193.004.103 3 1 40 5
94. 2 2 2 169.091.001 3 1 8 5
95. 2 2 2 80.009.007 3 1 7 5
96. 2 2 2 189.002.029 3 1 6 5
97. 2 2 2 154.021.027 3 1 6 5
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Psesgllfegg ;)j bpoj mapuene bpoj yzopka Bpsod X;;He Bpcra Cnpar Ionmora IMoxposnocrt (%) JieTepMHUHaLYje Ocrana 3anaxama
number Plot number Sample number number Species Layer Substrate Cover (%) Level of Other observations
determination
98. 2 2 2 189.002.015 3 1 5 5
99. 2 2 2 189.002.022 3 1 4 5
100. 2 2 2 169.181.065 3 1 3 5
101. 2 2 2 154.027.021 3 1 3 5
102. 2 2 2 109.001.054 3 1 3 5
103. 2 2 2 169.096.017 3 1 2 5
104. 2 2 2 57.006.001 3 1 2 5
105. 2 2 2 168.001.015 3 1 2 5
106. 2 2 2 132.018.006 3 1 1 5
107. 2 2 2 26.004.001 3 1 1 5
108. 2 2 2 80.028.002 3 1 1 5
109. 2 2 2 193.102.001 3 1 1 5
110. 2 2 2 169.003.001 3 1 1 5
111. 2 2 2 047.008.011 3 1 0.5 5
112. 2 2 2 123.005.001 3 1 0.5 5
113. 2 2 2 80.021.001 3 1 0.5 5
114. 2 2 2 193.004.007 3 1 0.2 5
115. 2 2 2 169.173.030 3 1 0.2 5
116. 2 2 2 193.016.008 3 1 0.1 5
117. 2 2 2 167.006.015 3 1 0.1 5
118. 2 2 2 123.005.008 3 1 0.1 5
119. 2 2 3 26.004.001 1 1 50 5
120. 2 2 3 26.004.001 2 1 5 5
121. 2 2 3 80.009.007 2 1 0.5 5
122. 2 2 3 193.004.103 3 1 40 5
123. 2 2 3 169.091.001 3 1 7 5
124. 2 2 3 80.009.007 3 1 6 5
125. 2 2 3 189.002.015 3 1 5 5
126. 2 2 3 189.002.029 3 1 5 5
127. 2 2 3 154.021.027 3 1 5 5
128. 2 2 3 189.002.022 3 1 3 5
129. 2 2 3 109.001.054 3 1 2 5
130. 2 2 3 132.018.006 3 1 1 5
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Psesgllfegg ;)J bpoj mapuene bpoj yzopka Bpsod X;;He Bpcra Cnpar Ionmora IMoxposnocrt (%) JieTepMHUHaLYje Ocrana 3anaxama
Plot number Sample number Species Layer Substrate Cover (%) Level of Other observations
number number determination
131. 2 2 3 26.004.001 3 1 1 5
132. 2 2 3 80.028.002 3 1 1 5
133. 2 2 3 168.001.015 3 1 1 5
134. 2 2 3 169.003.001 3 1 0.5 5
135. 2 2 3 80.021.001 3 1 0.4 5
136. 2 2 3 193.004.007 3 1 0.2 5
137. 2 2 3 047.008.011 3 1 0.2 5
138. 2 2 3 193.016.008 3 1 0.1 5
139. 2 2 3 123.005.001 3 1 0.1 5
140. 2 2 3 123.005.008 3 1 0.1 5
141. 3 3 1 26.004.001 1 1 50 5
142. 3 3 1 26.004.001 2 1 10 5
143. 3 3 1 80.009.007 2 1 2 5
144. 3 3 1 164.001.003 2 1 1 5
145. 3 3 1 193.004.103 3 1 40 5
146. 3 3 1 189.002.015 3 1 8 5
147. 3 3 1 189.002.022 3 1 4 5
148. 3 3 1 189.002.029 3 1 4 5
149. 3 3 1 154.021.027 3 1 4 5
150. 3 3 1 80.009.007 3 1 2 5
151 3 3 1 193.004.999 3 1 2 2
152. 3 3 1 26.004.001 3 1 2 5
153. 3 3 1 164.001.003 3 1 2 5
154. 3 3 1 132.018.006 3 1 0.5 5
155. 3 3 1 109.001.054 3 1 0.5 5
156. 3 3 1 047.008.011 3 1 0.5 5
157. 3 3 1 168.001.015 3 1 0.3 5
158. 3 3 1 169.181.065 3 1 0.2 5
159. 3 3 1 77.001.004 3 1 0.2 5
160. 3 3 1 169.096.017 3 1 0.1 5
161. 3 3 2 26.004.001 1 1 50 5
162. 3 3 2 26.004.001 2 1 10 5
163. 3 3 2 80.009.007 2 1 1 5
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PSesHLIfegE ;)J Bpoj mapuene Bpoj y3opka Bpsod 'f\)lléeHe Bpcra Cnpar Ilonsora IMoxposroct (%) JieTepMHHaIHje Ocrana 3anaxama
q Plot number Sample number y Species Layer Substrate Cover (%) Level of Other observations
number number determination
164. 3 3 2 164.001.003 2 1 1 5
165. 3 3 2 193.004.103 3 1 40 5
166. 3 3 2 189.002.029 3 1 8 5
167. 3 3 2 189.002.015 3 1 8 5
168. 3 3 2 154.021.027 3 1 8 5
169. 3 3 2 189.002.022 3 1 7 5
170. 3 3 2 154.027.021 3 1 5 5
171 3 3 2 169.181.065 3 1 3 5
172. 3 3 2 169.003.001 3 1 3 5
173. 3 3 2 80.009.007 3 1 2 5
174, 3 3 2 193.004.999 3 1 2 2
175. 3 3 2 26.004.001 3 1 2 5
176. 3 3 2 109.001.054 3 1 2 5
177. 3 3 2 164.001.003 3 1 2 5
178. 3 3 2 047.008.011 3 1 1 5
179. 3 3 2 168.001.015 3 1 1 5
180. 3 3 2 132.018.006 3 1 0.5 5
181. 3 3 2 169.096.017 3 1 0.2 5
182. 3 3 2 77.001.004 3 1 0.2 5
183. 3 3 2 80.028.002 3 1 0.1 5
184, 3 3 3 26.004.001 1 1 50 5
185. 3 3 3 26.004.001 2 1 10 5
186. 3 3 3 164.001.003 2 1 1 5
187. 3 3 3 80.009.007 2 1 0.7 5
188. 3 3 3 193.004.103 3 1 40 5
189. 3 3 3 189.002.015 3 1 8 5
190. 3 3 3 189.002.029 3 1 7 5
191 3 3 3 189.002.022 3 1 6 5
192. 3 3 3 154.021.027 3 1 6 5
193. 3 3 3 193.004.999 3 1 2 2
194, 3 3 3 26.004.001 3 1 2 5
195. 3 3 3 164.001.003 3 1 2 5
196. 3 3 3 80.009.007 3 1 1 5
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Pemau Opoj

Bpoj omene

Hugso

Sequence Bpoj mapuene o Bpo{ y30p1<ta)1 Survey BpCT.a Copar glog#);tz HOKpOBHO(;T (%) ,HeTEID—[;MIéI;-Ing_II/Ije Ocrana 3ana>1<?1H>a
u Vi
number Plot number ample numoer number Species Layer Cover (%) detorm oo Other observations
197. 3 3 3 109.001.054 3 1 1 5
198. 3 3 3 047.008.011 3 1 1 5
199. 3 3 3 169.003.001 3 1 1 5
200. 3 3 3 132.018.006 3 1 0.5 5
201. 3 3 3 168.001.015 3 1 0.5 5
202. 3 3 3 77.001.004 3 1 0.2 5
203. 3 3 3 80.028.002 3 1 0.1 5
204. 4 4 1 26.004.001 1 1 40 5
205. 4 4 1 80.009.007 2 1 15 5
206. 4 4 1 164.001.003 2 1 0.2 5
207. 4 4 1 193.004.103 3 1 15 5
208. 4 4 1 57.006.001 3 1 15 5
209. 4 4 1 80.009.007 3 1 4 5
210. 4 4 1 154.021.027 3 1 4 5
211. 4 4 1 189.002.015 3 1 3 5
212. 4 4 1 061.014.001 3 1 3 5
213. 4 4 1 132.018.006 3 1 2 5
214. 4 4 1 26.004.001 3 1 2 5
215. 4 4 1 169.181.065 3 1 1 5
216. 4 4 1 169.096.017 3 1 1 5
217. 4 4 1 123.005.001 3 1 1 5
218. 4 4 1 189.002.031 3 1 0.5 5
219. 4 4 1 80.028.002 3 1 0.5 5
220. 4 4 1 164.001.003 3 1 0.3 5
221. 4 4 1 193.004.999 3 1 0.2 2
222. 4 4 1 109.001.054 3 1 0.1 5
223. 4 4 1 183.004.002 3 1 0.1 5
224, 4 4 2 26.004.001 1 1 30 5
225. 4 4 2 80.009.007 2 1 15 5
226. 4 4 2 164.001.003 2 1 0.2 5
227. 4 4 2 123.005.008 3 1 5 5
228. 4 4 2 57.006.001 3 1 30 5
229. 4 4 2 193.004.103 3 1 15 5
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Pemau Opoj

Bpoj omene

Hugso

Sequence Bpoj mapuene o Bpo{ y30p1<ta)1 Survey BpCT.a Copar glog#);tz HOKpOBHO(;T (%) ,HeTEID—[;MIéI;-Ing_II/Ije Ocrana 3ana>1<?1H>a
u Vi
number Plot number ample numoer number Species Layer Cover (%) detorm oo Other observations

230. 4 4 2 169.181.065 3 1 10 5
231. 4 4 2 169.096.017 3 1 10 5
232. 4 4 2 154.021.027 3 1 10 5
233. 4 4 2 123.005.001 3 1 7 5
234, 4 4 2 80.009.007 3 1 6 5
235, 4 4 2 154.027.021 3 1 4 5
236. 4 4 2 189.002.015 3 1 4 5
237. 4 4 2 132.018.006 3 1 2 5
238. 4 4 2 26.004.001 3 1 2 5
239. 4 4 2 168.001.015 3 1 2 5
240. 4 4 2 189.002.031 3 1 0.5 5
241. 4 4 2 140.005.006 3 1 0.5 5
242, 4 4 2 80.028.002 3 1 0.5 5
243, 4 4 2 169.003.001 3 1 0.5 5
244, 4 4 2 164.001.003 3 1 0.3 5
245, 4 4 2 193.004.999 3 1 0.2 2
246. 4 4 2 169.172.001 3 1 0.2 5
247. 4 4 2 109.001.054 3 1 0.1 5
248. 4 4 2 183.004.002 3 1 0.1 5
249. 4 4 3 26.004.001 1 1 30 5
250. 4 4 3 80.009.007 2 1 15 5
251. 4 4 3 164.001.003 2 1 0.2 5
252. 4 4 3 193.004.103 3 1 15 5
253. 4 4 3 154.021.027 3 1 6 5
254, 4 4 3 123.005.001 3 1 6 5
255. 4 4 3 57.006.001 3 1 5 5
256. 4 4 3 80.009.007 3 1 4 5
257. 4 4 3 189.002.015 3 1 4 5
258. 4 4 3 123.005.008 3 1 4 5
250. 4 4 3 132.018.006 3 1 2 5
260. 4 4 3 26.004.001 3 1 2 5
261. 4 4 3 169.181.065 3 1 1 5
262. 4 4 3 189.002.031 3 1 0.5 5
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PSeS(I]{LI;IegE gj Bpoj mapuene Bpoj y3opka Bpsod r(\)/lé;He BpCT.a Cnpar Ionmora IMokposuoct (%) JeTepMHHALHje Ocrana 3anaKamba
number Plot number | Sample number number Species Layer Substrate Cover (%) detlgmie:l :t];on Other observations

263. 4 4 3 80.028.002 3 1 0.5 5

264. 4 4 3 168.001.015 3 1 0.5 5

265. 4 4 3 140.005.006 3 1 0.4 5

266. 4 4 3 164.001.003 3 1 0.3 5

267. 4 4 3 193.004.999 3 1 0.2 2

268. 4 4 3 169.003.001 3 1 0.2 5
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11.2. Orjaeana napuesa Husoa 2 Ilpuu Bpx

OrieHa TTOKPOBHOCTH TPHCYTHHUX BPCTA Y CIPATy
npseha, ’xOyma 1 mpuzeMHe Qriope Ha OMOWHIUKALIN]CKO]
tauku Hupoa Il — Ilpam Bpx m3Bpmena je 16.05.2017.
romgune, 11.07.2017. rommae u 20.09.2017. roguHe Ha
NOCTaBJbCHUM OTJICJIHUM TapleiiaMa y BHUIY KBajpara
(10x10 m), umme je ykymHO oOyxBaheHo 400m?
noBpuinHe. HaBeneHe mapiienie Ccy Ha TEpeHY BHJIHO
olenexeHe.

VY tabemu 22 (O6pazan 672012.PLV) npukazanu
Cy OCHOBHM TIOJAlli O OIJEIHWM MOBPIIMHAMA
(mamMmopcka BHCHHA, reorpadCcka IMUpUHA W Ay>KHHA,
JIaTyM OIICHE, IMOKPOBHOCT cmparta apBeha, kOyma u
npu3eMHe (¢uiope, CpeAma BUCHHA cClpara >KOyma |
npuseMHe ¢IIope, MOKPOBHOCT MaxOBHHA, HEITOKPHUBEHH
JIe0 3eMJBHINTA, Ka0 ¥ MOKPHUBEHOCT 3eMJBHINITA JINCHUM
OTIaJIOM).

Y Ttabemu 23 (O6pazany 672007.VEM) je
NPUKa3aH CIHCaK CBHUJCHTHPAHUX OWJbaKa ca OICHOM
BUXOBE MOKPOBHOCTH H3PaXXCHE Yy TIPOLEHTHUMA IO
CIIpaToBUMA.

Y cmpary npeeha, crabma Oykxse (Fagus
moesiaca) (Crmuka 56) cy ce HE3HATHO PEBUTAIN30BAJIA
O]l eJIEeMEHTapHE HeroroJie y Buay Jjemoioma 2014/2015.
roguae. Ha kporrmama ce joIn yBeK yodaBajy Mmocienure
nomoBa. Ckion je W Jajbe TNPHIMYHO IPOCBETJbEH. Y
CacTOJUHM C€ Y HapeJHOM IEpPUOJy MOXKE OUCKHBATH
NPUCYCTBO PA3IMYUTHX MMATOreHa Ha crabiuma OyKBe.
3akopoibeHocT kynuaoM (Rubus hirtus) (Cnuka 55) jomr
YBEK je u3y3eTHo Bucoka. [IpupoaHn noamiaaak Oykse je
CTIOPAJIMYHO TPUCYTAH, aly je y CYIITHHH MPHPOIHO
00OHAaBJBAE BPJIO OTEIKAHO.

Kao mocnenuiia omrehema cacTojuHe  Of
abuoTnyknx  (Qakrtopa, Ha OCHOBY IIOKPOBHOCTH
NpU3EMHE BereTalyje W MPUCYCTBa OnpeljeHnuX BpCTa, Y
(DUTOLICHOJIOMKOM ~ CMHCIY C€ youaBajy  MOYeIH
nmerpaganuonnx W perpecuBHux (asza (Rubus hirtus,
Epilobium angustifolium, Betula verrucosa).

[lopen BpcTa Koje Cy A0 caja perucTpoBaHe Ha
ornmeqHMM  moBpmmHama, |y 2017. rogmHM  je
KOHCTAaTOBAHO M IOjeAMHAYHO MPHCYCTBO BpcTe Asperula
odorata y cnipary npuzemHe ¢iope Ha Tpehem KBaapary.
OBa BpcTa je paHHje perucTpoBaHa Ha IIMPEM IOJPYYjy
OMOMHIMKAIIMjCKE Tayke, BaH OIVICJAHUX IIOBPIIMHA 32
npaheme ¢iiope 1 Beretamuje.

11.2 "Crni Vrh' Level Il sample plot

The survey of ground vegetation on the Level Il
sample plot on Crni Vrh in 2017 was done on May 16",
2017, then on July 11" 2017 and finally on September
20™ 2017 on previously established square sample units
(10 x 10 m), which cover an area of 400 m?. These units
are visibly marked in the field.

Table 22 (Form XX2012.PLV) shows the most
important characteristics of the sample units (altitude,
latitude and longitude, assessment date, tree, shrub, and
herb layer covers, mean height of the shrub and herb
layers, moss cover, bare soil and litterfall cover.

Table 23 (Form XX2012.VEM) contains a list of
registered plants with the assessment of their coverage
expressed as the percentage for each layer.

The trees of beech (Fagus moesiaca) (Fig. 56) in
the tree layer were slightly recovering from the effects of
the natural disaster that had occurred in the form of
icestorm in 2014/15.The crowns still suffered the effects
of the icestorm.There were still large openings in the
canopy. Therefore the presence of various pathogens can
be expected on beech trees in the forthcoming period. The
blackberry (Rubus hirtus) (Fig. 55) weed coverage was
still extremely high. The new beech growth was
occasionally present, but the natural regeneration was
generally still difficult to attain.

In the phytosociological sense, based on the
coverage of the ground vegetation and the abundance of
certain species, the initial degradation and regression
stages (Rubus hirtus, Epilobium angustifolium, Betula
verrucosa) could be observed, resulting from the stand
damage caused by abiotic factors.

Apart from the species that had been previously
registered on the plots, individual presence of Asperula
odorata was also recorded in the herb layer in square unit
111 in 2017. This species had been previously registered in
the wider area of the sample plot, beyond the sample units
for ground flora and vegetation monitoring.
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Cuamka 55. Rubus hirtus Waldst. & Kit. (OIT V)
Figure 55. Rubus hirtus Waldst. & Kit. (SU 1V)

Cusimka 56. Fagus moesiaca (K. Maly) Czecz.) y cipaty
xOyma (OIT 1)
Figure 56. Fagus moesiaca (K. Maly) Czecz.) in the
shrub layer (SU 111)
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Ta6ena 22. 672017. (PLV) Tabena ca nomarmma npuseMHe Bererainuje — LpHu Bpx

Table 22. 672017. (PLV) Data on ground vegetation — Crni Vrh
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16.05.2017.|44 0755|2158 38

11.07.2017.|44 0755|2158 38
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Ta6ena 23. 672017.(VEM) Tabena nporieHe npuseMHe Beretaije — LipHu Bpx

Table 23. 672017.(VEM) Ground vegetation assessments — Crni Vrh

. . Hugo
Pseggljdegg gj Bpoj mapuene Bpoj y3opka Bpgd ;\)llé;He ch?a Cnpar Ionmora IMokposuoct (%) JeTepMHHALHje Ocrana 3anaKamba
number Plot number Sample number number Species Layer Substrate Cover (%) detlgrer\rﬁ:l ;thion Other observations
1. 1 1 1 036.001.001 1 1 30 5
2. 1 1 1 036.001.001 2 1 5 5
3. 1 1 1 095.001.005 2 1 0.3 5
4. 1 1 1 080.035.014 2 1 0.3 5
5. 1 1 1 080.009.074 3 1 60 5
6. 1 1 1 036.001.001 3 1 10 5
7. 1 1 1 151.012.001 3 1 2 5
8. 1 1 1 123.005.001 3 1 1 5
9. 1 1 1 183.049.003 3 1 0.4 5
10. 1 1 1 095.001.005 3 1 0.2 5
11. 1 1 1 082.001.006 3 1 0.2 5
12. 1 1 2 036.001.001 1 1 30 5
13. 1 1 2 036.001.001 2 1 5 5
14. 1 1 2 095.001.005 2 1 0.3 5
15. 1 1 2 080.035.014 2 1 0.3 5
16. 1 1 2 080.009.074 3 1 90 5
17. 1 1 2 036.001.001 3 1 8 5
18. 1 1 2 123.005.001 3 1 2 5
19. 1 1 2 183.049.003 3 1 0.4 5
20. 1 1 2 151.012.001 3 1 1 5
21, 1 1 2 095.001.005 3 1 0.2 5
22. 1 1 2 082.001.006 3 1 0.2 5
23. 1 1 3 036.001.001 1 1 30 5
24, 1 1 3 036.001.001 2 1 5 5
25. 1 1 3 095.001.005 2 1 0.3 5
26. 1 1 3 080.035.014 2 1 0.3 5
27. 1 1 3 080.009.074 3 1 75 5
28. 1 1 3 036.001.001 3 1 8 5
29. 1 1 3 123.005.001 3 1 2 5
30. 1 1 3 151.012.001 3 1 0.5 5
31 1 1 3 183.049.003 3 1 0.4 5
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Hugso

Psesgllfegg ;)J bpoj mapuene bpoj yzopka Bpsod X;;He Bpcra Cnpar Ionmora IMoxposnocrt (%) JieTepMHUHaLYje Ocrana 3anaxama
Sample number i Substrate 9 Level of i
number Plot number p number Species Layer Cover (%) detorm oo Other observations
32. 1 1 3 095.001.005 3 1 0.2 5
33. 1 1 3 082.001.006 3 1 0.2 5
34. 2 2 1 036.001.001 1 1 40 5
35. 2 2 1 036.001.001 2 1 20 5
36. 2 2 1 095.001.005 2 1 0.4 5
37. 2 2 1 080.009.074 3 1 70 5
38. 2 2 1 036.001.001 3 1 15 5
39. 2 2 1 095.001.005 3 1 5 5
40. 2 2 1 123.005.001 3 1 0.5 5
41, 2 2 1 080.035.014 3 1 0.2 5
42, 2 2 1 082.001.006 3 1 0.1 5
43, 2 2 1 034.001.001 3 1 0.1 5
44, 2 2 1 169.172.001 3 1 0.1 5
45, 2 2 2 036.001.001 1 1 40 5
46. 2 2 2 036.001.001 2 1 20 5
47. 2 2 2 095.001.005 2 1 2 5
48, 2 2 2 080.009.074 3 1 85 5
49, 2 2 2 036.001.001 3 1 10 5
50. 2 2 2 095.001.005 3 1 3 5
51. 2 2 2 123.005.001 3 1 1 5
52. 2 2 2 080.035.014 3 1 0.2 5
53. 2 2 2 144.005.010 3 1 0.2 5
54, 2 2 2 082.001.006 3 1 0.1 5
55. 2 2 2 034.001.001 3 1 0.1 5
56. 2 2 2 169.172.001 3 1 0.1 5
57. 2 2 3 036.001.001 1 1 40 5
58. 2 2 3 036.001.001 2 1 20 5
59. 2 2 3 095.001.005 2 1 2 5
60. 2 2 3 080.009.074 3 1 70 5
61. 2 2 3 036.001.001 3 1 10 5
62. 2 2 3 095.001.005 3 1 3 5
63. 2 2 3 123.005.001 3 1 1 5
64. 2 2 3 080.035.014 3 1 0.2 5
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Hugso

Psesgllfegg ;)J Bpoj mapuene Bpoj y3opka Bpsod X;;He Bpcra Cnpar Ionmora IMokposuoct (%) JeTepMHHALHje Ocrana 3anaxama
Plot number Sample number Species Layer Substrate Cover (%) Level of Other observations
number number determination
65. 2 2 3 144.005.010 3 1 0.2 5
66. 2 2 3 082.001.006 3 1 0.1 5
67. 2 2 3 034.001.001 3 1 0.1 5
68. 3 3 1 036.001.001 2 1 10 5
69. 3 3 1 095.001.005 2 1 2 5
70. 3 3 1 080.009.074 3 1 70 5
71 3 3 1 036.001.001 3 1 15 5
72. 3 3 1 183.046.004 3 1 2 5
73. 3 3 1 095.001.005 3 1 0.8 5
74, 3 3 1 057.002.002 3 1 0.1 5
75. 3 3 2 036.001.001 2 1 10 5
76. 3 3 2 095.001.005 2 1 2 5
77. 3 3 2 080.009.074 3 1 95 5
78. 3 3 2 036.001.001 3 1 10 5
79. 3 3 2 183.046.004 3 1 2 5
80. 3 3 2 095.001.005 3 1 0.8 5
81. 3 3 2 057.002.002 3 1 0.1 5
82. 3 3 3 036.001.001 2 1 10 5
83. 3 3 3 095.001.005 2 1 2 5
84. 3 3 3 080.009.074 3 1 80 5
85. 3 3 3 036.001.001 3 1 10 5
86. 3 3 3 095.001.005 3 1 0.8 5
87. 4 4 1 036.001.001 1 1 70 5
88. 4 4 1 036.001.001 2 1 3 5
89. 4 4 1 095.001.005 2 1 2 5
90. 4 4 1 164.001.002 2 1 1 5
91. 4 4 1 080.035.014 2 1 0.4 5
92. 4 4 1 080.035.007 2 1 0.2 5
93. 4 4 1 080.009.074 3 1 80 5
94, 4 4 1 036.001.001 3 1 8 5
95. 4 4 1 151.012.001 3 1 3 5
96. 4 4 1 080.035.014 3 1 0.4 5
97. 4 4 1 082.001.006 3 1 0.4 5
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Hugso

Psesgllfegg ;)J bpoj mapuene bpoj yzopka Bpsod 'f\)llé;He Bpcra Cnpar Ionmora IMoxposnocrt (%) JieTepMHUHaLYje Ocrana 3anaxama
number Plot number | Sample number number Species Layer Substrate Cover (%) detlgfr\rﬁ:l :tfion Other observations
98. 4 4 1 151.010.006 3 1 0.1 5
99. 4 4 2 036.001.001 1 1 75 5
100. 4 4 2 036.001.001 2 1 3 5
101. 4 4 2 095.001.005 2 1 2 5
102. 4 4 2 164.001.002 2 1 2 5
103. 4 4 2 080.035.014 2 1 0.4 5
104. 4 4 2 080.035.007 2 1 0.2 5
105. 4 4 2 080.009.074 3 1 95 5
106. 4 4 2 036.001.001 3 1 8 5
107. 4 4 2 151.012.001 3 1 3 5
108. 4 4 2 080.035.014 3 1 0.4 5
109. 4 4 2 082.001.006 3 1 0.4 5
110. 4 4 2 151.010.006 3 1 0.1 5
111 4 4 3 036.001.001 1 75 5
112. 4 4 3 036.001.001 2 3 5
113. 4 4 3 095.001.005 2 2 5
114. 4 4 3 164.001.002 2 2 5
115. 4 4 3 080.035.014 2 0.4 5
116. 4 4 3 080.035.007 2 0.2 5
117. 4 4 3 080.009.074 3 95 5
118. 4 4 3 036.001.001 3 8 5
119. 4 4 3 151.012.001 3 2 5
120. 4 4 3 080.035.014 3 0.4 5
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11.3. Orneana napuena Husoa 2 Mokpa I'opa

Ouena MOKPOBHOCTH MPHCYTHUX BPCTA Y CHPATy
npseha, ’xOyma 1 mpuzeMHe Qriope Ha OMOWHIUKALIN]CKO]
tauku Hupoa Il — Moxkpa I'opa u3Bpmena je 18.05.2017.
romgune, 13.07.2017. romuae u 21.09.2017. romuue Ha
MOCTaBJbEHUM OIJICTHUM MapleliamMa y BUIy KBajpara
(10x10 m), umme je ykymHO oOyxBaheHo 400m?
noBpmmHe. HaBeneHe maprene Cy Ha TepeHy BHIIHO
obenexexe.

VY tabemu 24 (O6pazan 672012.PLV) npukazanu
Cy OCHOBHH TIIOJAIM O ONNICIHWM IIOBpIIMHAMA
(mamMmopcka BHCHHA, reorpadCcka IMUpUHA W Ay>KHHA,
JIaATYyM OIICHe, MOKPOBHOCT crpara japeeha, xOyma u
npu3eMHe (QIope, cpelba BHUCHHA crpara JXKOyma |
npuseMHe (hIope, TOKPOBHOCT MaxXOBHMHA, HETIOKPHBEHU
JICO 3€MJBHINTA, KA0 U MOKPUBCHOCT 3€MJBHUINTA JIHCHIUM
OMajioM).

Y Tabemm 25 (O6pazan 672012.VEM) je
NpUKa3aH CHHCAaK EBUICHTHPAaHHX OWJbaka ca OLCHOM
BbUXOBE IOKPOBHOCTH M3PAKCHE Yy MPOLCHTHMA 10
CIIpaTOBHMA.

Ynpkoc IyrorpajHoj cymu y Toky Jjera 2017.
roJvHe, HHUje OWI0 3HAYaJHMjUX  TPOMEHA Yy
(IIOPUCTUYKOM CacTaBy ¥ TIOKPOBHOCTH y CBa TPH cIpara
Ha OnouHnukaunujckoj Tadku Husoa Il — Moxkpa I'opa.
Ckyn perucTpoBaHux Ousbaka Ha OIJICIHUM MOBPIIMHAMA
j€ CBake rofiMHE KOHCTAHTaH.

Ha orneannM moBpIIMHaAMa HHECY PErHCTPOBaHE
HOBE BpCTE. 3a Pa3uKy O NPETXOJHUX TOJHMHA, HU Y
jemHoM acmiekty y 2017. TOIMHM HHje pErUCTpOBaHA
Bpcra Sanicula europaea.

Cnuka 57. Potentilla heptaphylla L. (OIT IV)
Figure 57. Potentilla heptaphylla L. (SU 1V)

11.3. "Mokra Gora’ Level 1l 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 May 18" 2017, then on July 13",
2017 and finally on September 21%, 2017 on previously
established square sample units (10x10 m), which cover
an area of 400 m* These units were visibly marked in the
field.

Table 24 (Form XX2012.PLV) shows the most
important characteristics of the sample units (altitude,
latitude, longitude, assessment date, tree, shrub and herb
layer covers, mean height of the shrub and herb layers,
moss cover, bare soil and litterfall cover.

Table 25 (Form XX2012.VEM) contains a list of
registered plants with the assessment of their coverage
expressed as the percentage for each layer.

Despite the prolonged drought during the
summer 2017, there weren't any significant changes in
the floristic composition and the coverage in the three
layers on the Level 1l sample plot "Mokra Gora’, The list
of registered plants on the sample units was the same as in
the previous years.

There were no new species registered on the
sample units. Unlike previous years, Sanicula europaea
was not registered in any aspect of 2017.

or - % s ( -

Cauxa 58. Euphorbia cyparissias L.(OTI IIT)
Figure 58. Euphorbia cyparissias (SU I11)
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Ta6ena 24. 672017. (PLV) Tabena ca nomanmma npusemMHe Bereranuje — Mokpa ['opa
Table 24. 672017. (PLV) Data on ground vegetation — Mokra Gora
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T | ZE| EE| 25| 22| 58| 52| 35 |22 |zs|:g|2B| 3| 58|59 f 55| 58| 22| 55| 25802853
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1 67 1 1 1 2 2 18.05.2017.|434527(192900| 12 1 100 80 1 0.5 0.3 70 80 30 20
2 67 1 1 2 2 2 13.07.2017.{434527|192900| 12 1 100 80 0.5 0.1 0.3 80 60 20 10
3 67 1 1 3 2 2 |21.09.2017.|434527|192900| 12 1 100 80 0.5 0.1 0.2 80 80 20 20
4 67 2 2 1 2 2 18.05.2017.|434527(192900| 12 1 100 70 3 25 0.3 75 80 25 15
5 67 2 2 2 2 2 13.07.2017.|434527(192900| 12 1 100 70 3 25 0.2 80 80 20 10
6 67 2 2 3 2 2 (21.09.2017.[434527|192900| 12 1 100 70 3.5 25 0.2 75 80 25 20
7 67 3 3 1 2 2 18.05.2017.{434527|192900| 12 1 100 40 1 1 0.3 75 70 25 25
8 67 3 3 2 2 2 13.07.2017.{434527|192900| 12 1 100 40 1 1 0.3 80 70 20 15
9 67 3 3 3 2 2 21.09.2017.|434527(192900 12 1 100 40 1 1 0.2 80 70 20 25
10 67 4 4 1 2 2 18.05.2017.|434527(192900| 12 1 100 80 3 20 0.3 90 80 10 10
11 67 4 4 2 2 2 13.07.2017.|434527(192900| 12 1 100 80 3 20 0.3 85 80 10 5
12 67 4 4 3 2 2 21.09.2017.|434527[192900| 12 1 100 80 3 20 0.3 85 80 15 10
Tao6ena 25. 672017.(VEM) Tabena nporiere nmpuseMHe Beretanuje — Mokpa I'opa
Table 25. 672017.(VEM) Datafile with ground vegetation assessments — Mokra Gora
Pemau 6poj Epoi . Bpoj ouene o Huzo .
Sequence poj mapiese Bpoj y3opka Survey BpCT_a Crpar ITomnora IMokposrocT (%) JieTepMUHaIIje Ocrana sanakama
number Plot number Sample number number Species Layer Substrate Cover (%) Level of Other observations
determination
1. 1 1 1 026.007.007 1 1 80 5
2. 1 1 1 026.007.006 1 1 2 5
3. 1 1 1 026.007.006 2 1 0.5 5
4. 1 1 1 028.005.002 2 1 0.04 5
5. 1 1 1 132.001.014 3 1 20 5
6. 1 1 1 080.013.006 3 1 7 5
7. 1 1 1 193.004.056 3 1 5 5
8. 1 1 1 151.033.061 3 1 5 5
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Pemau Opoj

Bpoj omene

Hugso

Sequence Bpoj mapuene Bpoj y3opka Survey Bpcra Cnpar Ilonuora IMoxposroct (%) JieTepMHHaIHje Ocrana 3anaxama
number Plot number Sample number number Species Layer Substrate Cover (%) Level of Other observations
determination
9. 1 1 1 169.058.024 3 1 4 5
10. 1 1 1 151.002.037 3 1 4 5
11. 1 1 1 080.019.045 3 1 3 5
12. 1 1 1 168.001.015 3 1 2 5
13. 1 1 1 193.016.008 3 1 2 5
14. 1 1 1 026.007.007 3 1 1 5
15. 1 1 1 193.040.007 3 1 1 5
16. 1 1 1 081.049.010 3 1 1 5
17. 1 1 1 081.058.004 3 1 1 5
18. 1 1 1 167.008.038 3 1 1 5
19. 1 1 1 169.181.010 3 1 1 5
20. 1 1 1 193.040.999 3 1 1 2
21. 1 1 1 026.007.006 3 1 0.5 5
22. 1 1 1 036.004.011 3 1 0.5 5
23. 1 1 1 193.004.008 3 1 0.5 5
24. 1 1 1 109.001.054 3 1 0.5 5
25. 1 1 1 081.057.079 3 1 0.2 5
26. 1 1 1 017.001.017 3 1 0.2 5
27. 1 1 1 154.007.085 3 1 0.04 5
28. 1 1 1 110.001.093 3 1 0.02 5
29. 1 1 1 081.051.020 3 1 0.02 5
30. 1 1 1 163.001.020 3 1 0.02 5
31 1 1 1 169.173.030 3 0.02 5
32. 1 1 1 61.019.008 3 0.02 5
33. 1 1 2 026.007.007 1 1 80 5
34. 1 1 2 026.007.006 1 1 2 5
35. 1 1 2 026.007.006 2 1 0.1 5
36. 1 1 2 028.005.002 2 1 0.1 5
37. 1 1 2 026.007.007 3 1 1 5
38. 1 1 2 132.001.014 3 1 20 5
39. 1 1 2 151.002.037 3 1 7 5
40. 1 1 2 080.013.006 3 1 5 5
41, 1 1 2 193.004.056 3 1 5 5
42. 1 1 2 169.058.024 3 1 4 5
43. 1 1 2 193.004.008 3 1 3 5
44, 1 1 2 081.049.010 3 1 3 5
45. 1 1 2 080.019.045 3 1 3 5

100




Pemau Opoj

Bpoj onene

Hugso
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number Plot number Sample number number Species Layer Substrate Cover (%) Level of Other observations
determination
46. 1 1 2 151.033.061 3 1 3 5
47. 1 1 2 193.016.008 3 1 3 5
48. 1 1 2 193.040.007 3 1 2 5
49. 1 1 2 168.001.015 3 1 2 5
50. 1 1 2 167.008.038 3 1 2 5
51. 1 1 2 081.058.004 3 1 1 5
52. 1 1 2 193.045.001 3 1 1 5
53. 1 1 2 026.007.006 3 1 0.5 5
54. 1 1 2 036.004.011 3 1 0.5 5
55. 1 1 2 169.181.010 3 1 0.5 5
56. 1 1 2 110.001.093 3 1 0.5 5
57. 1 1 2 193.040.999 3 1 0.5 2
58. 1 1 2 144.005.026 3 1 0.2 5
59. 1 1 2 081.057.079 3 1 0.2 5
60. 1 1 2 081.051.020 3 1 0.2 5
61. 1 1 2 017.001.017 3 1 0.2 5
62. 1 1 2 154.007.085 3 1 0.04 5
63. 1 1 2 163.001.020 3 1 0.02 5
64. 1 1 2 169.173.030 3 1 0.02 5
65. 1 1 2 61.019.008 3 1 0.02 5
66. 1 1 3 026.007.007 1 1 80 5
67. 1 1 3 026.007.006 1 1 2 5
68. 1 1 3 026.007.006 2 1 0.1 5
69. 1 1 3 028.005.002 2 1 0.1 5
70. 1 1 3 132.001.014 3 1 20 5
71. 1 1 3 151.002.037 3 1 7 5
72. 1 1 3 080.013.006 3 1 4 5
73. 1 1 3 193.004.056 3 1 4 5
74. 1 1 3 193.016.008 3 1 3 5
75. 1 1 3 193.004.008 3 1 25 5
76. 1 1 3 081.049.010 3 1 2 5
77. 1 1 3 080.019.045 3 1 2 5
78. 1 1 3 151.033.061 3 1 2 5
79. 1 1 3 193.045.001 3 1 2 5
80. 1 1 3 026.007.007 3 1 1 5
81. 1 1 3 081.058.004 3 1 1 5
82. 1 1 3 167.008.038 3 1 1 5
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determination
83. 1 1 3 026.007.006 3 1 0.5 5
84. 1 1 3 036.004.011 3 1 0.5 5
85. 1 1 3 168.001.015 3 1 0.5 5
86. 1 1 3 110.001.093 3 1 0.4 5
87. 1 1 3 144.005.026 3 1 0.2 5
88. 1 1 3 081.057.079 3 1 0.2 5
89. 1 1 3 017.001.017 3 1 0.2 5
90. 1 1 3 154.007.085 3 1 0.04 5
91. 2 2 1 026.007.007 1 1 70 5
92. 2 2 1 026.007.006 2 1 7 5
93. 2 2 1 080.035.014 2 1 3 5
94. 2 2 1 080.009.007 2 1 3 5
95. 2 2 1 080.034.014 2 1 3 5
96. 2 2 1 036.004.011 2 1 2 5
97. 2 2 1 036.004.008 2 1 2 5
98. 2 2 1 026.007.007 2 1 1 5
99. 2 2 1 080.035.008 2 1 0.5 5
100. 2 2 1 080.026.004 2 1 0.1 5
101. 2 2 1 193.040.999 3 1 20 2
102. 2 2 1 080.021.001 3 1 7 5
103. 2 2 1 080.009.007 3 1 6 5
104. 2 2 1 193.004.008 3 1 5 5
105. 2 2 1 151.033.061 3 1 3 5
106. 2 2 1 193.004.056 3 1 3 5
107. 2 2 1 193.045.002 3 1 2 5
108. 2 2 1 081.058.004 3 1 2 5
109. 2 2 1 167.008.038 3 1 2 5
110. 2 2 1 080.013.006 3 1 2 5
111. 2 2 1 080.035.014 3 1 2 5
112. 2 2 1 132.001.014 3 1 2 5
113. 2 2 1 144.005.026 3 1 1 5
114, 2 2 1 026.007.007 3 1 1 5
115. 2 2 1 026.007.006 3 1 1 5
116. 2 2 1 169.181.010 3 1 1 5
117. 2 2 1 168.001.015 3 1 1 5
118. 2 2 1 080.019.045 3 1 0.6 5
119. 2 2 1 036.004.008 3 1 0.5 5
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determination
120. 2 2 1 169.173.030 3 1 0.5 5
121. 2 2 1 110.001.093 3 1 0.5 5
122. 2 2 1 163.001.020 3 1 0.2 5
123. 2 2 1 080.034.014 3 1 0.1 5
124. 2 2 1 169.058.024 3 1 0.05 5
125. 2 2 1 080.028.003 3 1 0.03 5
126. 2 2 1 154.007.085 3 1 0.03 5
127. 2 2 1 095.001.003 3 1 0.02 5
128. 2 2 1 017.001.017 3 1 0.02 5
129. 2 2 1 169.117.028 3 1 0.02 5
130. 2 2 1 61.019.008 3 1 0.02 5
131. 2 2 2 026.007.007 1 1 70 5
132. 2 2 2 026.007.006 2 1 7 5
133. 2 2 2 080.035.014 2 1 3 5
134. 2 2 2 080.009.007 2 1 3 5
135. 2 2 2 080.034.014 2 1 3 5
136. 2 2 2 036.004.011 2 1 2 5
137. 2 2 2 036.004.008 2 1 2 5
138. 2 2 2 026.007.007 2 1 1 5
139. 2 2 2 080.035.008 2 1 0.5 5
140. 2 2 2 080.026.004 2 1 0.1 5
141, 2 2 2 193.040.999 3 1 10 2
142. 2 2 2 193.045.001 3 1 10 5
143. 2 2 2 080.021.001 3 1 7 5
144. 2 2 2 080.009.007 3 1 6 5
145. 2 2 2 167.008.038 3 1 4 5
146. 2 2 2 151.033.061 3 1 3 5
147. 2 2 2 193.004.008 3 1 3 5
148. 2 2 2 080.013.006 3 1 3 5
149. 2 2 2 193.004.056 3 1 3 5
150. 2 2 2 193.045.002 3 1 2 5
151, 2 2 2 081.058.004 3 1 2 5
152. 2 2 2 080.035.014 3 1 2 5
153. 2 2 2 132.001.014 3 1 2 5
154. 2 2 2 144.005.026 3 1 1 5
155. 2 2 2 080.019.045 3 1 1 5
156. 2 2 2 026.007.007 3 1 1 5
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determination
157. 2 2 2 026.007.006 3 1 1 5
158. 2 2 2 168.001.015 3 1 1 5
159. 2 2 2 036.004.008 3 1 0.5 5
160. 2 2 2 169.181.010 3 1 0.5 5
161. 2 2 2 110.001.093 3 1 0.5 5
162. 2 2 2 081.051.020 3 1 0.5 5
163. 2 2 2 080.028.003 3 1 0.2 5
164. 2 2 2 169.173.030 3 1 0.2 5
165. 2 2 2 163.001.020 3 1 0.2 5
166. 2 2 2 080.034.014 3 1 0.1 5
167. 2 2 2 095.001.003 3 1 0.1 5
168. 2 2 2 017.001.017 3 1 0.1 5
169. 2 2 2 154.007.085 3 1 0.1 5
170. 2 2 2 169.058.024 3 1 0.1 5
171. 2 2 2 61.019.008 3 1 0.02 5
172. 2 2 3 026.007.007 1 1 70 5
173. 2 2 3 026.007.006 2 1 7 5
174. 2 2 3 080.035.014 2 1 3 5
175. 2 2 3 080.009.007 2 1 3 5
176. 2 2 3 080.034.014 2 1 3 5
177. 2 2 3 036.004.011 2 1 2 5
178. 2 2 3 036.004.008 2 1 2 5
179. 2 2 3 026.007.007 2 1 1 5
180. 2 2 3 080.035.008 2 1 0.5 5
181. 2 2 3 080.026.004 2 1 0.1 5
182. 2 2 3 193.045.001 3 1 12 5
183. 2 2 3 080.009.007 3 1 5 5
184. 2 2 3 193.040.999 3 1 5 2
185. 2 2 3 080.021.001 3 1 4 5
186. 2 2 3 167.008.038 3 1 3 5
187. 2 2 3 193.004.056 3 1 3 5
188. 2 2 3 193.045.002 3 1 2 5
189. 2 2 3 081.058.004 3 1 2 5
190. 2 2 3 151.033.061 3 1 2 5
191. 2 2 3 193.004.008 3 1 2 5
192. 2 2 3 080.013.006 3 1 2 5
193. 2 2 3 080.035.014 3 1 2 5
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determination
194. 2 2 3 132.001.014 3 1 2 5
195. 2 2 3 144.005.026 3 1 1 5
196. 2 2 3 080.019.045 3 1 1 5
197. 2 2 3 026.007.007 3 1 1 5
198. 2 2 3 026.007.006 3 1 1 5
199. 2 2 3 036.004.008 3 1 0.5 5
200. 2 2 3 168.001.015 3 1 0.5 5
201 2 2 3 110.001.093 3 1 0.3 5
202. 2 2 3 080.028.003 3 1 0.2 5
203. 2 2 3 080.034.014 3 1 0.1 5
204. 2 2 3 095.001.003 3 1 0.1 5
205. 2 2 3 017.001.017 3 1 0.1 5
206. 2 2 3 154.007.085 3 1 0.1 5
207. 3 3 1 026.007.007 1 1 40 5
208. 3 3 1 026.007.006 2 1 0.5 5
209. 3 3 1 080.009.007 2 1 0.2 5
210. 3 3 1 132.001.014 3 1 20 5
211 3 3 1 151.033.061 3 1 5 5
212. 3 3 1 080.019.045 3 1 5 5
213. 3 3 1 193.040.999 3 1 3 2
214. 3 3 1 193.016.008 3 1 3 5
215. 3 3 1 169.181.010 3 1 2 5
216. 3 3 1 167.008.038 3 1 2 5
217. 3 3 1 193.004.056 3 1 1 5
218. 3 3 1 087.007.101 3 1 1 5
219. 3 3 1 080.021.001 3 1 1 5
220. 3 3 1 080.009.007 3 1 1 5
221. 3 3 1 154.007.085 3 1 1 5
222. 3 3 1 081.013.999 3 1 1 2
223. 3 3 1 151.002.037 3 1 1 5
224, 3 3 1 080.013.006 3 1 1 5
225. 3 3 1 144.005.026 3 1 1 5
226. 3 3 1 080.009.044 3 1 0.8 5
221. 3 3 1 026.007.006 3 1 0.6 5
228. 3 3 1 110.001.093 3 1 0.5 5
229. 3 3 1 168.001.015 3 1 0.5 5
230. 3 3 1 026.007.007 3 1 0.4 5
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determination
231 3 3 1 193.045.002 3 1 0.4 5
232. 3 3 1 169.173.030 3 1 0.3 5
233. 3 3 1 199.012.999 3 1 0.3 2
234. 3 3 1 109.001.054 3 1 0.2 5
235. 3 3 1 080.035.014 3 1 0.2 5
236. 3 3 1 151.021.001 3 1 0.05 5
237. 3 3 1 081.057.079 3 1 0.04 5
238. 3 3 1 163.001.020 3 1 0.02 5
239. 3 3 1 139.006.001 3 1 0.01 5
240. 3 3 1 017.001.017 3 1 0.01 5
241, 3 3 1 169117028 3 1 0.01 5
242. 3 3 2 026.007.007 1 1 40 5
243. 3 3 2 026.007.006 2 1 0.5 5
244, 3 3 2 080.009.007 2 1 0.2 5
245. 3 3 2 132.001.014 3 1 20 5
246. 3 3 2 151.033.061 3 1 5 5
247. 3 3 2 080.019.045 3 1 5 5
248. 3 3 2 193.004.008 3 1 3 5
249. 3 3 2 193.016.008 3 1 3 5
250. 3 3 2 167.008.038 3 1 2 5
251 3 3 2 080.013.006 3 1 2 5
252. 3 3 2 144.005.026 3 1 2 5
253. 3 3 2 193.045.001 3 1 2 5
254. 3 3 2 193.004.056 3 1 1 5
255. 3 3 2 193.040.999 3 1 1 2
256. 3 3 2 087.007.101 3 1 1 5
257. 3 3 2 080.021.001 3 1 1 5
258. 3 3 2 080.009.007 3 1 1 5
259. 3 3 2 081.013.999 3 1 1 2
260. 3 3 2 151.002.037 3 1 1 5
261. 3 3 2 168.001.015 3 1 1 5
262. 3 3 2 080.009.044 3 1 0.8 5
263. 3 3 2 026.007.006 3 1 0.6 5
264. 3 3 2 154.007.085 3 1 0.5 5
265. 3 3 2 110.001.093 3 1 0.5 5
266. 3 3 2 026.007.007 3 1 0.4 5
267. 3 3 2 199.012.999 3 1 0.3 2
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268. 3 3 2 080.035.014 3 1 0.2 5
269. 3 3 2 193.045.002 3 1 0.2 5
270. 3 3 2 151.021.001 3 1 0.05 5
271 3 3 2 081.057.079 3 1 0.04 5
272. 3 3 2 163.001.020 3 1 0.02 5
273. 3 3 2 139.006.001 3 1 0.01 5
274. 3 3 2 017.001.017 3 1 0.01 5
275. 3 3 3 026.007.007 1 1 40 5
276. 3 3 3 026.007.006 2 1 0.5 5
2717. 3 3 3 080.009.007 2 1 0.2 5
278. 3 3 3 132.001.014 3 1 20 5
279. 3 3 3 080.019.045 3 1 4 5
280. 3 3 3 193.045.001 3 1 4 5
281. 3 3 3 151.033.061 3 1 3 5
282. 3 3 3 193.016.008 3 1 3 5
283. 3 3 3 193.004.008 3 1 2 5
284. 3 3 3 167.008.038 3 1 2 5
285. 3 3 3 080.013.006 3 1 2 5
286. 3 3 3 144.005.026 3 1 2 5
287. 3 3 3 193.004.056 3 1 1 5
288. 3 3 3 087.007.101 3 1 1 5
289. 3 3 3 080.021.001 3 1 1 5
290. 3 3 3 080.009.007 3 1 1 5
291 3 3 3 081.013.999 3 1 1 2
292. 3 3 3 151.002.037 3 1 1 5
293. 3 3 3 080.009.044 3 1 0.8 5
294. 3 3 3 168.001.015 3 1 0.8 5
295. 3 3 3 026.007.006 3 1 0.6 5
296. 3 3 3 110.001.093 3 1 0.5 5
297. 3 3 3 026.007.007 3 1 0.4 5
298. 3 3 3 199.012.999 3 1 0.3 2
299. 3 3 3 154.007.085 3 1 0.2 5
300. 3 3 3 080.035.014 3 1 0.2 5
301 3 3 3 193.045.002 3 1 0.2 5
302. 3 3 3 139.004.001 3 1 0.1 5
303. 3 3 3 081.057.079 3 1 0.04 5
304. 3 3 3 139.006.001 3 1 0.01 5
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determination
305. 3 3 3 017.001.017 3 1 0.01 5
306. 4 4 1 026.007.007 1 1 80 5
307. 4 4 1 026.007.006 1 1 2 5
308. 4 4 1 026.007.007 2 1 10 5
309. 4 4 1 026.007.006 2 1 4 5
310. 4 4 1 080.009.007 2 1 1 5
311 4 4 1 080.026.004 2 1 0.5 5
312. 4 4 1 036.004.011 2 1 0.5 5
313. 4 4 1 193.040.999 3 1 20 2
314. 4 4 1 132.001.014 3 1 20 5
315. 4 4 1 080.021.001 3 1 10 2
316. 4 4 1 151.016.003 3 1 4 5
317. 4 4 1 080.019.055 3 1 2 5
318. 4 4 1 036.004.011 3 1 2 5
319. 4 4 1 167.008.038 3 1 2 5
320. 4 4 1 026.007.007 3 1 1 5
321 4 4 1 026.007.006 3 1 1 5
322. 4 4 1 193.004.056 3 1 1 5
323. 4 4 1 144.005.026 3 1 1 5
324. 4 4 1 193.016.008 3 1 1 5
325. 4 4 1 017.001.017 3 1 1 5
326. 4 4 1 080.009.044 3 1 0.8 5
327. 4 4 1 151.033.061 3 1 0.7 5
328. 4 4 1 193.045.002 3 1 0.5 5
329. 4 4 1 080.013.006 3 1 0.5 5
330. 4 4 1 139.004.001 3 1 0.3 5
33L 4 4 1 193.004.008 3 1 0.2 5
332. 4 4 1 169.173.030 3 1 0.2 5
333. 4 4 1 169.181.010 3 1 0.1 5
334. 4 4 1 61.019.006 3 1 0.1 5
335. 4 4 2 026.007.007 1 1 80 5
336. 4 4 2 026.007.006 1 1 2 5
337. 4 4 2 026.007.007 2 1 10 5
338. 4 4 2 026.007.006 2 1 4 5
339. 4 4 2 080.009.007 2 1 1 5
340. 4 4 2 080.026.004 2 1 0.5 5
341 4 4 2 036.004.011 2 1 0.5 5
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342. 4 4 2 132.001.014 3 1 20 5
343. 4 4 2 080.021.001 3 1 10 5
344. 4 4 2 193.040.999 3 1 10 2
345. 4 4 2 193.045.001 3 1 10 5
346. 4 4 2 151.016.003 3 1 4 5
347. 4 4 2 167.008.038 3 1 2 5
348. 4 4 2 080.019.055 3 1 2 5
349. 4 4 2 036.004.011 3 1 2 5
350. 4 4 2 026.007.007 3 1 1 5
351 4 4 2 026.007.006 3 1 1 5
352. 4 4 2 193.004.056 3 1 1 5
353. 4 4 2 193.004.008 3 1 1 5
354. 4 4 2 144.005.026 3 1 1 5
355. 4 4 2 080.013.006 3 1 1 5
356. 4 4 2 151.033.061 3 1 1 5
357. 4 4 2 193.016.008 3 1 1 5
358. 4 4 2 017.001.017 3 1 1 5
359. 4 4 2 080.009.044 3 1 0.8 5
360. 4 4 2 193.045.002 3 1 0.5 5
361. 4 4 2 139.004.001 3 1 0.3 5
362. 4 4 2 61.019.006 3 1 0.1 5
363. 4 4 2 148.014.010 3 1 0.1 5
364. 4 4 3 026.007.007 1 1 80 5
365. 4 4 3 026.007.006 1 1 2 5
366. 4 4 3 026.007.007 2 1 10 5
367. 4 4 3 026.007.006 2 1 4 5
368. 4 4 3 080.009.007 2 1 1 5
369. 4 4 3 080.026.004 2 1 0.5 5
370. 4 4 3 036.004.011 2 1 0.5 5
371 4 4 3 132.001.014 3 1 20 5
372. 4 4 3 193.045.001 3 1 20 5
373. 4 4 3 080.021.001 3 1 8 5
374. 4 4 3 193.040.999 3 1 5 2
375. 4 4 3 151.016.003 3 1 4 5
376. 4 4 3 167.008.038 3 1 2 5
377. 4 4 3 036.004.011 3 1 2 5
378. 4 4 3 080.019.055 3 1 2 5
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379. 4 4 3 026.007.007 3 1 1 5
380. 4 4 3 026.007.006 3 1 1 5
381 4 4 3 193.004.056 3 1 1 5
382. 4 4 3 193.004.008 3 1 1 5
383. 4 4 3 144.005.026 3 1 1 5
384. 4 4 3 080.013.006 3 1 1 5
385. 4 4 3 151.033.061 3 1 1 5
386. 4 4 3 193.016.008 3 1 1 5
387. 4 4 3 017.001.017 3 1 1 5
388. 4 4 3 080.009.044 3 1 0.8 5
389. 4 4 3 193.045.002 3 1 0.5 5
390. 4 4 3 139.004.001 3 1 0.3 5
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12. PEHOJIOIIKA OCMATPARbA U 2017.
TOJINHU

Qenomormja je nepuHMCAaHA Kao HayKa o
npahemy BUIJBUBUX JellaBamka Yy >KUBOTHOM LHKIYCY
omwpaka. [lomamm o BpeMeHy W Tpajamby IOjeAMHUX
JlelaBarha Ha OWJbKaMa IpY)Kajy BpeAHE IMOJaTKe H
udopmanmje o cramy OWbaka, ka0 u 0 Moryhem
JeTIOBalby OKOJIMHE Ha OWJbKe, Kao IITO Cy HIp.
kinmarcke aykryaruje (ICP Forests Manual, 2010).

Y OKBHPY MOHHTOpPHHTa Ha OMOWHIMKAIIH]jCKO]
tauku HuBoa 2, rne ce mocMmarpa (EHOIOTHja IUIyMCKOT
npBeha, OCHOBHH IWJb jé CHCTEMAaTCKO IOCMAaTpame M
CHHMam-¢ TONUIIKBUX (a3a pa3Boja myMckor apseha, kao
U TIOCMATpame U CHUMAmkEe OUOTHYKUX M AOMOTHUKUX
yuHWwIana W mnojaa. OCHOBM 3a7aTak (PSHOJIOIIKUX
ocMaTpama Ha OMOMHIMKANWjckoj Taukun Husoa 2 je, ma
ce o00e30ene OCHOBHE W JloJaTHE WHQOpMAIUje O
CTabnMa Koja ce HaJla3e Ha Ta4yKH, Kako O ce JTOOWIH
nojanyd O (EHOJIOTHjH, Te JIOBETH y Be3y ca yTHUIajeM
KJIMME Ha OTyMCKE eKOCHCTEME.

Ha Owuounaukanujckum Ttaukama Hwuo-a 2 je
omabpano mo 15 crabana moMHHAHTHE BpPCTE Ha KOjUMa
cy obaBpeHa (eHoNOmKa ocMaTtpama Y  OKBHPY
(beHOJIOMIKOT OCMaTpama JICTCKTOBaHM cy u Ouhe
npahenu cnenehu mapamerpu:

JIUCTAbE

npomeHa 0oje nuniha/ueTrHa

omajame Jmiha/aeTuHa

3HavajHu 3Hainu omtehena numrha/deTuHa WM

KPOIIHE

e ocrana omrehema (JIOMOBH rpaHa U crabana u
M3BaJbHBama cTabamna)

®  CCKYHJApHO MYIUbCHE

®  I[[BETAmC

Hagenenn mapamerpu cy npahenu 3a crabna xoja
ce Hajla3e Ha caMoj HapLeiH, Kao W 3a Iely MapIery
YOMIITEHO, MOYEBIIN O IPBOT U3JIacKa Ha TEPEH.

[locmatpamem  ¢eHonomkux  gorahaja  Ha
JIyTOPOYHOM HHMBOY M TyMademeM pe3yliTaTa JOOWjeHUX
METOJIOM aHaJIN3e BPEMEHCKHX CepHja, Moryhe je youuTu
oOpacue oactynama of YyoOudajeHor. Ha HuBoy
3HAYajHUX IoMepama (eHonomkux (eHomena (jo0ba
[[BETamba, 3peHha IUI0JI0BA HTII.) TPEIIO3HAjY C€ eJIeMEHTH
rII00aTHUX IPOMEHA KITUME.

OO0panom nojaraka J00MjeHNX HajCaBPEMEHHjUM
TEXHOJIOIIKUM TpUCTyrioM y mnpahewy ¢eHonoruje
(mocraBibame ypehaja koju cHuMajy wim Qororpaduury)
no0ujajy ce IpeIUKTUBHA MOJENH KOjU Aajy jOIl jacHHje
IPOLICHE.

12. PHENOLOGICAL OBSERVATIONS IN 2017

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 1l sample plots selected for forest tree phenology is
systematic observation and recording of annual
phenophases in the development 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 1l sample plots was 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 1l sample plot. The following phenological
parameters were detected and monitored:

e  budding

o leaf/ needle colour change

o leaf/needle dropping

e significant signs of leaf/needle or crown damage

o other damage (broken branches or stems and
uprooted trunks)

e secondary budding

o flowering

The enumerated parameters were monitored
individually on the marked trees and collectively for all
trees, starting from the first field visit.

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 the 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.
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12.1. Oraenna napuesa Komaonux

Ha Owomnmukamujckoj Ttaukun HwBo-a 2
Komaonuk omabpano je 15 crabama cmpue (Picea abies
L)) koja cy kxao W cBake TOoAMHE OwWia MpeaIMeET
(henonomknx ocMatpama. PeHodase cy mocMarpaHe y
KOHTHHYHTETY KaKo Cy Ce CMCHUBAJIC.

VY Tabenama (26, 27 u 28) mpukazaHu cy moxanu
JIoOHUjeHU (heHOIOIIKIM ocMaTpameM ca
omonHaMKarmjcke Tauke HuBoa 2 - Komaonuk, mouesmm
O] TIPBOT M3J1aCKa Ha TEPEH.

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. Phenophases were monitored continuously
as they alternated.

Tables 26, 27 and 28 contain phenological
observation data collected on "Kopaonik™ Level 1l sample
plot starting from the first field visit.

Tabena 26. 672017. (PLP) Tabena 3a peructpauujy npeeha u3aOpaHor 3a HHTCH3UBHU (DCHOJIOIIKH MOHUTOPHHT -

Komaonuk
Table 26. 672017. (PLP) Registration of trees selected for intensive phenological monitoring - Kopaonik
Bumsus neo Tozurmja Ocraina
I;e;[}m op. Bp.napuierie udpa BpCTE Harym Bp crabna KpyHo [IpaBan ocMatpama | sanaxama
equence | o 4 imber Tree species MOCTaBJbAbA Tree Visible crown ocMaTpama Vertical Other
number code Installation date number Visible direction L -
part direction observations
Usnea
1 2 118 16.09.10 75 3 4 1 barbata
2 2 118 16.09.10 76 3 4 1 Usnea
barbata
3 2 118 16.09.10 78 3 4 1 Usnea
barbata
16.09.10 Usnea
4 2 118 79 3 4 1 barbata
5 2 118 16.09.10 80 3 4 1 Usnea
barbata
6 2 118 16.09.10 85 3 4 1 Usnea
barbata
7 2 118 16.09.10 86 3 4 1 Usnea
barbata
8 2 118 16.09.10 87 3 5 1 Usnea
barbata
9 2 118 16.09.10 88 2 6 1 Usnea
barbata
10 2 118 16.09.10 98 3 4 1 Usnea
barbata
11 2 118 16.09.10 114 2 6 1 Usnea
barbata
12 2 118 16.09.10 118 2 4 1 Usnea
barbata
13 2 118 16.09.10 120 1 7 1 Usnea
barbata
14 5 118 16.09.10 191 1 5 1 Usnea
barbata
15 2 118 16.09.10 124 2 8 1 Usnea
barbata

Tabena 27. 672017. (PHE) Ilpahemwe denomnomkux penomena — Konaonuk
Table 27. 672017. (PHE) Observation of phenological events - Kopaonik

Pemuu 6p. Bp.napuene Hudpa Bpcre [Horabaj Jarym 3anaxama Pemcmo?aH OcTana 3anaKama
Sequence number | Plot number | Tree species code | Event code Date of observation noraljaj Other observations
Score of the event

1 2 118 1 250417 1

2 2 118 1 220517 3

3 2 118 1 290617 4

4 2 118 1 270717 5

5 2 118 1 110817 5

6 2 118 2 040917 2
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Pemuu 6p. Bp.naprene [udpa Bpcre Horabhaj HaTtyMm 3anaxara p CTUCTPOBaH OcTana 3anaKama
Sequence number | Plotnumber | Tree species code | Event code Date of observation norabaj Other observations
Score of the event
8 2 118 3 280917 1
9 2 118 3 301017 2

Tabena 28. 672017. (PHI) Benexeme penonomkux GpeHomena - Komaonuk
Table 28. 672017 (PHI) Recording of phenological events - Kopaonik

Pennn Bp.mapuene Bbp Jorahaj Jarym PerucrpoBan | Meroa kopumhen
6p. Plot JpBeTa E tJ 3anakama norabaj 3a IOCMAaTpamke Ocrana 3anaxama
Sequence | b Tree Vzn Date ofthe | Scoreofthe | Method used for Other observations
number number code observation event observation
1 2 75 1 250417 1 1 Usnhea barbata
2 2 76 1 250417 1 1 Usnhea barbata
3 2 78 1 250417 1 1 Usnea barbata
4 2 79 1 250417 1 1 Usnea barbata
5 2 80 1 250417 1 1 Usnea barbata
6 2 85 1 250417 1 1 Usnea barbata
7 2 86 1 250417 1 1 Usnea barbata
8 2 87 1 250417 1 1 Usnea barbata
9 2 88 250417 1 OcymieHo crabno/ Snag tree
10 2 98 1 250417 1 1 Usnea barbata
11 2 114 250417 1 Ocymieno crabno/ Snag tree
12 2 118 1 250417 1 1 Usnea barbata
13 2 120 1 250417 1 1 Usnea barbata
14 2 121 1 250417 1 1 Usnea barbata
15 2 124 1 250417 1 1 Usnea barbata
1 2 75 1 230517 3 1 Usnea barbata
2 2 76 1 230517 3 1 Usnea barbata
3 2 78 1 230517 3 1 Usnea barbata
4 2 79 1 230517 3 1 Usnhea barbata
5 2 80 1 230517 3 1 Usnea barbata
6 2 85 1 230517 3 1 Usnea barbata
7 2 86 1 230517 3 1 Usnea barbata
8 2 87 1 230517 3 1 Usnea barbata
9 2 88 230517 1 OcymieHo crabno/ Snag tree
10 2 98 1 230517 3 1 Usnea barbata
11 2 114 230517 1 OcymieHo crabmo/ Snag tree
12 2 118 1 230517 3 1 Usnea barbata
13 2 120 1 230517 3 1 Usnea barbata
14 2 121 1 230517 3 1 Usnhea barbata
15 2 124 1 230517 3 1 Usnea barbata
1 2 75 1 290617 4 1 Usnea barbata
2 2 76 1 290617 4 1 Usnea barbata
3 2 78 1 290617 4 1 Usnea barbata
4 2 79 1 290617 4 1 Usnea barbata
5 2 80 1 290617 4 1 Usnea barbata
6 2 85 1 290617 4 1 Usnea barbata
7 2 86 1 290617 4 1 Usnea barbata
8 2 87 1 290617 4 1 Usnhea barbata
9 2 88 290617 1 Ocymieno crabno/ Snag tree
10 2 98 1 290617 4 1 Usnea barbata
11 2 114 290617 1 OcymeHo crabno/ Snag tree
12 2 118 1 290617 4 1 Usnea barbata
13 2 120 1 290617 4 1 Usnea barbata
14 2 121 1 290617 4 1 Usnea barbata
15 2 124 1 290617 4 1 Usnea barbata
1 2 75 1 270717 5 1 Usnea barbata
2 2 76 1 270717 5 1 Usnea barbata
3 2 78 1 270717 5 1 Usnhea barbata
4 2 79 1 270717 5 1 Usnea barbata
5 2 80 1 270717 5 1 Usnea barbata
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Pennn

Op. Bp.rll:)alpueﬂe It iﬁe)m Jlorahaj 3a{1[;fx};l\;a Pe”:;g%?“ %ZTEECI;(;I;H?}E:H Ocrana 3anaxama
Sequence ot b Event por P ;
number Tree d Date of the Score of the Method used for Other observations
number number code observation event observation

6 2 85 1 270717 5 1 Usnea barbata

7 2 86 1 270717 5 1 Usnhea barbata

8 2 87 1 270717 5 1 Usnhea barbata

9 2 88 270717 Ocymieno crabno/ Snag tree
10 2 98 1 270717 5 1 Usnea barbata

11 2 114 270717 OcymeHo crabno/ Snag tree
12 2 118 1 270717 5 1 Usnhea barbata

13 2 120 1 270717 5 1 Usnhea barbata

14 2 121 1 270717 5 1 Usnea barbata

15 2 124 1 270717 5 1 Usnea barbata

1 2 75 1 110817 5 1 Usnea barbata

2 2 76 1 110817 5 1 Usnea barbata

3 2 78 1 110817 5 1 Usnea barbata

4 2 79 1 110817 5 1 Usnea barbata

5 2 80 1 110817 5 1 Usnea barbata

6 2 85 1 110817 5 1 Usnhea barbata

7 2 86 1 110817 5 1 Usnea barbata

8 2 87 1 110817 5 1 Usnea barbata

9 2 88 110817 1 OcymieHo crabno/ Snag tree
10 2 98 1 110817 5 1 Usnea barbata

11 2 114 110817 1 OcymieHo crabno/ Snag tree
12 2 118 1 110817 5 1 Usnea barbata

13 2 120 1 110817 5 1 Usnea barbata

14 2 121 1 110817 5 1 Usnea barbata

15 2 124 1 110817 5 1 Usnea barbata

1 2 75 2 040917 2 1 Usnhea barbata

2 2 76 2 040917 2 1 Usnea barbata

3 2 78 2 040917 2 1 Usnea barbata

4 2 79 2 040917 2 1 Usnea barbata

5 2 80 2 040917 2 1 Usnea barbata

6 2 85 2 040917 2 1 Usnhea barbata

7 2 86 2 040917 2 1 Usnea barbata

8 2 87 2 040917 2 1 Usnea barbata

9 2 88 040917 1 OcymieHo crabno/ Snag tree
10 2 98 2 040917 2 1 Usnea barbata

11 2 114 040917 1 OcymieHo crabno/ Snag tree
12 2 118 2 040917 2 1 Usnea barbata

13 2 120 2 040917 2 1 Usnea barbata

14 2 121 2 040917 2 1 Usnea barbata

15 2 124 2 040917 2 1 Usnea barbata

1 2 75 3 280917 1 1 Usnea barbata

2 2 76 3 280917 1 1 Usnea barbata

3 2 78 3 280917 1 1 Usnea barbata

4 2 79 3 280917 1 1 Usnea barbata

5 2 80 3 280917 1 1 Usnea barbata

6 2 85 3 280917 1 1 Usnea barbata

7 2 86 3 280917 1 1 Usnea barbata

8 2 87 3 280917 1 1 Usnea barbata

9 2 88 280917 1 Ocymieno crabino/ Snag tree
10 2 98 3 280917 1 1 Usnea barbata

11 2 114 280917 1 OcymeHo crabno/ Snag tree
12 2 118 3 280917 1 1 Usnea barbata

13 2 120 3 280917 1 1 Usnea barbata

14 2 121 3 280917 1 1 Usnea barbata

15 2 124 3 280917 1 1 Usnea barbata

1 2 75 3 301017 2 1 Usnea barbata

2 2 76 3 301017 2 1 Usnea barbata

3 2 78 3 301017 2 1 Usnea barbata

4 2 79 3 301017 2 1 Usnea barbata
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Pennn Bp.napuese Bp . Harym PerucrpoBar | Merox kopuihen
6p. Plot JipBera Jlorahaj 3anaxama norahaj 3a IIOCMaTpamke Ocrtana 3anaxama
Sequence Event ;
number Tree d Date of the Score of the Method used for Other observations
number number code observation event observation
5 2 80 3 301017 2 1 Usnea barbata
6 2 85 3 301017 2 1 Usnea barbata
7 2 86 3 301017 2 1 Usnea barbata
8 2 87 3 301017 2 1 Usnea barbata
9 2 88 301017 1 OcymieHo crabo/ Snag tree
10 2 98 3 301017 2 1 Usnea barbata
11 2 114 301017 1 Ocymieno cra6ino/ Snag tree
12 2 118 3 301017 2 1 Usnea barbata
13 2 120 3 301017 2 1 Usnea barbata
14 2 121 3 301017 2 1 Usnea barbata
15 2 124 3 301017 2 1 Usnea barbata
[lpBum  oOwnmaciMa  OMJIEMHOT TOJba  HA The first field visits of "Kopaonik™ sample plot in

Konaonuky y 2017. rogunu, (27. janyapa, 23. ¢peOpyapa,
9. mapra u 23. MapTa) HHUje onewkeHa (eHonomka (aza
jep cy crabna Omia OKPHBEHA CHEXHHM ITOKPHUBAYEM.
Ilpernemom crabanma 25. anpuna KOHCTATOBaHO j€
mictame < 1%, mok je 23. Maja perucTpoBaHO JIHCTAE
Ha HUBOY oA 1 1mo 33%. [lasbum mpersienom crabana 29.
jyHa KOHCTaTOBaHa j¢ I10jaBa OBOTOAMIIELMX YETHHA Ha
HUBOY o1 66-99%, a Hapemnum nperienoM 11. aBrycra
KOHCTaTOBaHO j€ TMOTITYHO JINCTalke KOje je M3HOCHIIO >
99%. IlojaBa nexomopuzarwje mpumeheHa je TPUIMKOM
nperiena 4. centemOpa 10 HuBoa of 1 1o 33%. Onagame
yeTuHa Mame o1l 1% koHcraroBaHO je 28. cenremOpa,
ok je obmrackom 30. oxToOpa 3a0enexeHo omaiame
yetrHa o1 1 10 33%.

Ha crabmuma Opoj 87, 88 u 114, npuiarkoM cBUX
npernena, Tokom 2017, roguHe youeHa cy omrehema o
NPUCYCTBO MOTKOPHaKa y3 HAIIOMEHY Jia Cy ce MIOMEHyTa
crabna O0poj 88 u 114 motmyHo ocymuna.

Ha ¢ororpadujama koje cieme mpukazaHo je
npaheme deHonomknx (aza Ha orjenHoj naprenu Huso-
a I, Koraonuk. 300r 0OMMHOCTH IMOJIaTaKa y W3BEIITajy
je TpuKazaH caMoO JIe0 T0 TOAWIIKBAM jJoduMma (3uMa,
niponehe, IETO U jeceH), JOK je LEeNOKyIaH ToK mnpahema
(heHOJIONIKKX 0jaBa aaT y npuiory Ha CD-y.

2017 (on January 27", February 23", March 9" and 23)
didn’t provide any assessments of phenological phases
because the trees were snow covered. The inspection of
trees on April 25" recorded leafing of < 1%. By the
following inspection on May 23", the leafing had reached
the scope of 1-33%. In the following examination of trees
on June 29", the emergence of the current-year needles
was 66-99%, while the full emergence of needles could
be recorded in the following inspection on August 11",
when the leafing was > 99%. Discolouration of 1-33%
was observed during the inspection on September 4". The
loss of needles to the degree below 1% was recorded on
Setpr:tember 28™ while it amounted to 1-33% on October
30™

The damage caused by bark beetles was observed
on trees 87, 88 and 114 in all the inspections. It must be
noted that trees 88 and 114 were completely declined.

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 only a part of the phenology for each season
(winter, spring, summer and autumn). The CD included in
the publication contains the presentation of the entire flow
of phenological events.
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Komaonuk denosor.
Crabmno 6p.75
09.03.2017.
Kopaonik Phenology
Tree No. 75
March 9", 2017

¢ W

Komaonuk denosor.
Crabmno 6p. 78
09.03.2017.
Kopaonik Phenology
Tree No. 78
March 9", 2017

KOITAOHUK - BUT HUBO 2 - 09.03.2017
KOPAONIK — LEVEL 11 SP - March 9", 2017

Komaonnk denomor.
Kpyna 6p. 75
09.03.2017.
Kopaonik Phenology
Crown No. 75
March 9", 2017

-

Komaonuk denoor.
Kpyna 6p. 78
09.03.2017.

Kopaonik Phenology

Crown No. 78
March 9", 2017

Konaonuk denouor.
Crabmno 6p. 76
09.03.2017.
Kopaonik Phenology
Tree No. 76

Komaonuk ®eHojor.
Crabmno 6p. 79
09.03.2017.
Kopaonik Phenology
Tree No. 79
March 9", 2017

Komaonuk denosor.
Kpyna 6p. 76
09.03.2017.
Kopaonik Phenology
Crown No. 76
March 9", 2017

Komaonuk denosor.
Kpyna 6p. 79
09.03.2017.
Kopaonik Phenology
Crown No. 79
March 9", 2017
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Komaonuk ®enosor.
Crabmo 6p. 80
09.03.2017.
Kopaonik Phenology
Tree No. 80
March 9" 2017

Komaonuk ®enosor.
Kpyna 6p. 80
09.03.2017.
Kopaonik Phenology
Crown No. 80
March 9", 2017

Komaonuk ®enosor.
Crabmo 6p. 85
09.03.2017.
Kopaonik Phenology
Tree No. 85
March 9" 2017

Komaonuk ®enosor.
Kpyna 0p. 85
09.03.2017.
Kopaonik Phenology
Crown No. 85
March 9" 2017

Komaonuk denojor.
Crabmo 6p. 86
09.03.2017.
Kopaonik Phenology
Tree No. 86
March 9th, 2017

Komaonuk denoor.
Kpyna 6p. 86
09.03.2017.
Kopaonik Phenology
Crown No. 86
March 9", 2017

Komaonuk ®eHojor.
Crabmo 6p. 87
09.03.2017.
Kopaonik Phenology
Tree No. 87
March 9", 2017

Komaonuk denosor.
Kpyna 6p. 87
09.03.2017.
Kopaonik Phenology
Crown No. 87
March 9", 2017
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Komaonuk ®enosor.
Crabmo 6p. 88
09.03.2017.
Kopaonik Phenology
Tree No. 88
March 9" 2017

Komaonuk ®enosor.
Kpyna 0p. 88
09.03.2017.
Kopaonik Phenology
Crown No. 88
March 9", 2017

Komaonuk ®enosor.
Crabmo 6p. 98
09.03.2017.
Kopaonik Phenology
Tree No. 98
March 9" 2017

Komaonuk ®enosor.
Kpyna 0p. 98
09.03.2017.
Kopaonik Phenology
Crown No. 98
March 9" 2017

Komaonuk denojor.
Crabio Op. 114
09.03.2017.
Kopaonik Phenology
Tree No. 114
March 9", 2017

Komaonuk denoor.
Kpyna Op. 114
09.03.2017.
Kopaonik Phenology
Crown No. 114
March 9", 2017

Komaonuk ®eHojor.
Crabmo Op. 118
09.03.2017.
Kopaonik Phenology
Tree No. 118
March 9", 2017

Komaonuk denosor.
Kpyna 6p. 118
09.03.2017.
Kopaonik Phenology
Crown No. 118
March 9", 2017

118



Komaonuk ®enosor.
Crabio Op. 120
09.03.2017.
Kopaonik Phenology
Tree No. 120
March 9" 2017

Komaonuk ®enosor.
Kpyna 6p. 120
09.03.2017.
Kopaonik Phenology
Crown No. 120
March 9", 2017

Komaonuk denoor.
Crabmo 6p. 124
09.03.2017.
Kopaonik Phenology
Tree No. 124
March 9", 2017

Komaonuk ®enosor.
Crabmno 6p. 121
09.03.2017.
Kopaonik Phenology
Tree No. 121
March 9™ 2017

Komaonuk ®eHojor.
Kpyna 6p. 124
09.03.2017.
Kopaonik Phenology
Crown No. 124
March * 2017

Komaonuk ®enosor.
Kpyna 6p. 121
09.03.2017.
Kopaonik Phenology
Crown No. 121
March 9" 2017

Cimke 59-88. Crabna onabpaHna 3a (peHomomka ocMarpama Ha oryieiHoj napuenu Konaonuk Ha gan 09.03.2017.
Figures 59-88. Trees selected for phenological observations on SP “Kopaonik™ on March 9", 2017
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KOITAOHUK - BUT HUBO 2 - 22.05.2017.
KOPAONIK — LEVEL Il SP— May 22™, 2017

Komaonuk ®enonor.
Crabo 6p.75
22.05.2017.
Kopaonik Phenology
Tree No. 75
May 22", 2017

Komaonuk ®enosnor.
Kpyna 6p. 75
22.05.2017.
Kopaonik Phenology
Crown No. 75
May 22", 2017

Komnaonuk denosor.
Crabio 6p. 76
22.05.2017.
Kopaonik Phenology
Tree No. 76
May 22", 2017

Komnaonuk denosor.
Kpymna 6p. 76
22.05.2017.
Kopaonik Phenology
Crown No. 76
May 22", 2017

Konaonuk ®enosor.

CrabJio Op. 78
22.05.2017.
Kopaonik Phenology
Tree No. 78
May 22" 2017

Konaonuk denoror.
Kpyna 0p. 78
22.05.2017.
Kopaonik Phenology
Crown No. 78
May 22™ 2017

Konaonuk denouor.
Crabo op. 79
22.05.2017.
Kopaonik Phenology
Tree No. 79
May 22" 2017

Komaonuk ®eHojor.
Kpyna 6p. 79
22.05.2017.
Kopaonik Phenology
Crown No. 79
May 22" 2017
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Komaonuk ®enomor.
Crabmo 6p. 80
22.05.2017.
Kopaonik Phenology
Tree No. 80
May 22", 2017

Komaonuk ®enomnor.
Kpyna 6p. 80
22.05.2017.
Kopaonik Phenology
Crown No. 80
May 22", 2017

71
§

Komaonuk ®enosor.
Crabmo 6p. 85
22.05.2017.
Kopaonik Phenology
Tree No. 85
May 22" 2017

-

Konaonuk ®enosor.
Kpyna 6p. 85
22.05.2017.
Kopaonik Phenology
Crown No. 85
May 22" 2017

Komaonuk ®enonor.
Crabmo 6p. 86
22.05.2017.
Kopaonik Phenology
Tree No. 86
May 22", 2017

Komaonuk ®enomnor.
Kpyna 6p. 86
22.05.2017.
Kopaonik Phenology
Crown No. 86
May 22", 2017

Komaonuk ®enosor.
Crabmo 6p. 87
22.05.2017.
Kopaonik Phenology
Tree No. 87
May 22", 2017

Konaonuk ®enosor.
Kpyna 6p. 87
22.05.2017.
Kopaonik Phenology
Crown No. 87
May 22", 2017
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Komaonuk ®enonor.
Crabmo op. 88
22.05.2017.
Kopaonik Phenology
Tree No. 88
May 22", 2017

Komaonuk ®enosnor.
Kpyna 0p. 88
22.05.2017.
Kopaonik Phenology
Crown No. 88
May 22", 2017

Komnaonuk denosor.
Crabo Op. 98
22.05.2017.
Kopaonik Phenology
Tree No. 98
May 22", 2017

Komnaonuk denosor.
Kpyna 6p. 98
22.05.2017.
Kopaonik Phenology
Crown No. 98
May 22", 2017

Komaonuk ®enonor.
Cra0bo Op. 114
22.05.2017.
Kopaonik Phenology
Tree No. 114
May 22", 2017

Komaonuk ®enomnor.
Kpyna 6p. 114
22.05.2017.
Kopaonik Phenology
Crown No. 114
May 22", 2017

Komaonuk ®enosor.
Cra0J10 Op. 118
22.05.2017.
Kopaonik Phenology
Tree No. 118
May 22", 2017

Konaonuk denonor.
Kpyna 6p. 118
22.05.2017.
Kopaonik Phenology
Crown No. 118
May 22", 2017
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Komaonuk ®enonor.
Cra0i10 Op. 120
22.05.2017.
Kopaonik Phenology
Tree No. 120
May 22", 2017

Komaonuk ®enosnor.
Kpyna 6p. 120
22.05.2017.
Kopaonik Phenology
Crown No. 120
May 22", 2017

Komaonnk denoror.
Crabmo oOp. 124
22.05.2017.
Kopaonik Phenology
Tree No. 124
May 22", 2017

Komnaonuk denosor.
Crabmo 6p. 121
22.05.2017.
Kopaonik Phenology
Tree No. 121
May 22", 2017

Komaonuk ®enosor.
Kpyna 0p. 124
22.05.2017.
Kopaonik Phenology
Crown No. 124
May 22", 2017

Komnaonuk denosor.
Kpyna 6p. 121
22.05.2017.
Kopaonik Phenology
Crown No. 121
May 22", 2017

Canke 89-118. Crabina ogabpana 3a (eHOJOIIKa OcMaTparma Ha orjieiHoj naprenn Konaonnk na nan 22.05.2017.
Figures 89-118. Trees selected for phenological observations on SP Kopaonik on May 22", 2017

123



Komaonuk ®enonor.
Crabmno 0p.75
11.08.2017.
Kopaonik Phenology
Tree No. 75
August 11", 2017

Konaonuk ®enosor.

Crabno 6p. 78
11.08.2017.
Kopaonik Phenology
Tree No. 78
August 11" 2017

KOITAOHUK - BUT HUBO 2 - 11.08.2017.
KOPAONIK — LEVEL Il SP — August 11", 2017

Komaonuk ®enosnor.
Kpyna 6p. 75
11.08.2017.
Kopaonik Phenology
Crown No. 75
August 11", 2017

™

Konaonuk ®eno:or.

Kpyna 6p. 78
11.08.2017.
Kopaonik Phenology
Crown No. 78
August 11" 2017

Komaonuk ®enosnor.
Crabmno op. 76
11.08.2017.
Kopaonik Phenology
Tree No. 76
August 11", 2017

Konaonuk ®@eno:or.

Crabmo 6p. 79
11.08.2017.
Kopaonik Phenology
Tree No. 79
August 11" 2017

Komnaonuk denosor.
Kpyna 6p. 76
11.08.2017.
Kopaonik Phenology
Crown No. 76
August 11", 2017

Konaonuk denonor.
Kpyna 6p. 79
11.08.2017.
Kopaonik Phenology
Crown No. 79
August 11", 2017
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Komaonuk ®eHonor.
Crabmo op. 80
11.08.2017.
Kopaonik Phenology
Tree No. 80
August 11", 2017

Komaonuk ®enosnor.
Kpyna 6p. 80
11.08.2017.
Kopaonik Phenology
Crown No. 80
August 11", 2017

Komaonuk ®enonor.
Crabio Op. 85
11.08.2017.
Kopaonik Phenology
Tree No. 85
August 11", 2017

Komnaonuk denosor.
Kpyna 0p. 85
11.08.2017.
Kopaonik Phenology
Crown No. 85
August 11", 2017

Konaonuk denoior.
Crabno 6p. 86
11.08.2017.
Kopaonik Phenology
Tree No. 86
August 11", 2017

Komnaonuk ®enoror.
Kpyna 6p. 86
11.08.2017.
Kopaonik Phenology
Crown No. 86
August 11", 2017

Konaonuk denoror.
Crabmno op. 87
11.08.2017.
Kopaonik Phenology
Tree No. 87
August 11", 2017

Komnaonuk denonor.
Kpyna 6p. 87
11.08.2017.
Kopaonik Phenology
Crown No. 87
August 11", 2017
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Komaonuk ®enomor.
Crabmo 6p. 88
11.08.2017.
Kopaonik Phenology
Tree No. 88
August 11", 2017

Komaonuk ®enomnor.
Kpyna 6p. 88
11.08.2017.
Kopaonik Phenology
Crown No. 88
August 11" 2017

Komaonuk ®enomnor.
Crabmo 6p. 98
11.08.2017.
Kopaonik Phenology
Tree No. 98
August 11", 2017

iy

Komaonuk ®enosor.
Kpyna 0p. 98
11.08.2017.
Kopaonik Phenology
Crown No. 98
August 11", 2017

Komaonuk ®enomor.
Cra0bo Op. 114
11.08.2017.
Kopaonik Phenology
Tree No. 114
August 11", 2017

Komaonuk ®enomnor.
Kpyna 6p. 114
11.08.2017.
Kopaonik Phenology
Crown No. 114
August 11", 2017

Komaonuk ®enonor.
Crabio 6p. 118
11.08.2017.
Kopaonik Phenology
Tree No. 118
August 11", 2017

Konaonuk denonor.
Kpyna 6p. 118
11.08.2017.
Kopaonik Phenology
Crown No. 118
August 11", 2017
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Komaonuk ®enonor.
Cra0i10 Op. 120
11.08.2017.
Kopaonik Phenology
Tree No. 120
August 11", 2017

‘ v

Komaonuk ®enosnor.
Kpyna 6p. 120
11.08.2017.
Kopaonik Phenology
Crown No. 120
August 11", 2017

Konaonuk ®denonor.
Cra0J10 Op. 124
11.08.2017.
Kopaonik Phenology
Tree No. 124
August 11" 2017

Komaonuk ®enonor.
Crabio 6p. 121
11.08.2017.
Kopaonik Phenology
Tree No. 121
August 11", 2017

Konaonuk denoror.
Kpyna 6p. 124
11.08.2017.
Kopaonik Phenology
Crown No. 124
August 11" 2017

Komnaonuk denosor.
Kpyna 6p. 121
11.08.2017.
Kopaonik Phenology
Crown No. 121
August 11", 2017

Cauxe 119-148. Crabna omabpana 3a (eHoJIolKa ocMaTpara Ha orjienHoj napiieau Komaonuk Ha nan 11.08.2017.
Figures 119-148. Trees selected for phenological observations on SP “Kopaonik™ on August 11", 2017
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Komaonuk ®enosor.
Crabo 6p.75
30.10.2017.
Kopaonik Phenology
Tree No. 75
October 30", 2017

KOITAOHUK - BUT HMBO 2 - 30.10.2017.
KOPAONIK — LEVEL Il SP — October 30", 2017

Komaonuk ®enosor.
Kpyna 6p. 75
30.10.2017.
Kopaonik Phenology
Crown No. 75
October 30", 2017

Komaonuk ®enosor.
Crabo 6p. 76
30.10.2017.
Kopaonik Phenology
Tree No. 76
October 30", 2017

Komaonuk ®@enosor.
Kpyna 6p. 76
30.10.2017.
Kopaonik Phenology
Crown No. 76
October 30", 2017

Konaonuk denoiior.
Crabno 6p. 78
30.10.2017.
Kopaonik Phenology
Tree No. 78
October 30", 2017

Konaonuk denoor.
Kpyna 6p. 78
30.10.2017.
Kopaonik Phenology
Crown No. 78
October 30", 2017

Konaonuk denoJior.
Crabmo 6p. 79
30.10.2017.
Kopaonik Phenology
Tree No. 79
October 30", 2017

Konaonuk denonor.
Kpyna 6p. 79
30.10.2017.
Kopaonik Phenology
Crown No. 79
October 30", 2017
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Komaonuk ®enosor.
Crabio 6p. 80
30.10.2017.
Kopaonik Phenology
Tree No. 80
October 30", 2017

Konaonuk denoiior.
Crabno 6p. 86
30.10.2017.
Kopaonik Phenology
Tree No. 86
October 30", 2017

Komaonuk ®enosor.
Kpyna 0p. 80
30.10.2017.
Kopaonik Phenology
Crown No. 80
October 30", 2017

Komaonuk ®@enosor.
Kpyna 6p. 86
30.10.2017.
Kopaonik Phenology
Crown No. 86
October 30", 2017

Komaonuk ®enosor.
Crabo 6p. 85
30.10.2017.
Kopaonik Phenology
Tree No. 85
October 30", 2017

2257
b d &

Komaonuk ®enosor.
Crabno op. 87
30.10.2017.
Kopaonik Phenology
Tree No. 87
October 30", 2017

Komaonuk ®enosor.
Kpyna 0p. 85
30.10.2017.
Kopaonik Phenology
Crown No. 85
October 30", 2017

Komaonuk ®@enoror.
Kpywna 6p. 87
30.10.2017.
Kopaonik Phenology
Crown No. 87
October 30", 2017
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Komaonuk ®enosor.
Crabio 6p. 88
30.10.2017.
Kopaonik Phenology
Tree No. 88
October 30", 2017

Konaonuk denoiior.
Crabio 6p. 114
30.10.2017.
Kopaonik Phenology
Tree No. 114
October 30", 2017

Komaonuk ®enosor.
Kpyna 6p. 88
30.10.2017.
Kopaonik Phenology
Crown No. 88
October 30", 2017

Konaonuk ®denonor.
Kpyna 0p. 114
30.10.2017.
Kopaonik Phenology
Crown No. 114
October 30", 2017

Komaonuk ®enosor.
Crabo 6p. 98
30.10.2017.
Kopaonik Phenology
Tree No. 98
October 30", 2017

Konaonuk denoJior.
Crabmo op. 118
30.10.2017.
Kopaonik Phenology
Tree No. 118
October 30", 2017

Komaonuk ®enosor.
Kpyna 6p. 98
30.10.2017.
Kopaonik Phenology
Crown No. 98
October 30", 2017

Komaonuk ®@enoror.
Kpyna 6p. 118
30.10.2017.
Kopaonik Phenology
Crown No. 118
October 30", 2017
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Konaonuk denoiror.
Cra0i10 Op. 120
30.10.2017.
Kopaonik Phenology
Tree No. 120
October 30", 2017

Komaonuk denomor.
Kpyna 6p. 120
30.10.2017.
Kopaonik Phenology
Crown No. 120
October 30", 2017

Komaonuk ®@enosor.
Cra0J10 Op. 124
30.10.2017.
Kopaonik Phenology
Tree No. 124
October 30", 2017

Konaonuk ®enoior.
Crabio 6p. 121
30.10.2017.
Kopaonik Phenology
Tree No. 121
October 30", 2017

Komaonuk ®enosor.

Kpyna 6p. 124
30.10.2017.
Kopaonik Phenology
Crown No. 124
October 30", 2017

Komaonuk ®eHojor.
Kpyna 6p. 121
30.10.2017.
Kopaonik Phenology
Crown No. 121
October 30", 2017

Cauxe 149-178. Crabna omabpana 3a (eHoJiolKa ocMaTparma Ha orjienHoj napienu Komaonuk Ha qan 30.10.2017.
Figures 149-178. Trees selected for phenological observations on SP Kopaonik on October 30", 2017

IocTaBibame CONApHOT KOJEKTOpa W KaMepe Ha A solar collector and a camera set up on
Komaonuky, — Onomnankaumjcka — Tauka  HuBoa-2, Kopaonik Level 11 sample allowed us to track
omoryhasa mpaheme QeHONOMKMX TojaBa HA CTabMNy phenological events of Norway spruce trees using the
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CMpU€ HajCaBPEMEHHjUM TEXHOJIOIIKAM HOCTYIIKOM.

VY okrobpy 2015. roguae Ha crabmy Op. 86
MOCTaBJbCHA je KaMepa Koja TOKOM 24 dvaca cHHMa M
Oenexxu cBa jgorahama Ha rpaHama crabma Koje je
onpeheHo 3a (eHonomko ocMaTpame.

CHuMIbeHH MaTepujan y oONMKy ¢uima je
obOpahen y Muctutyty 3a mymapctBo y beorpamy. Ha
HapenHuM (¢ortorpadujama Cy TpHKa3aHe CEKBEHIIE
CHHMKa ca JaTyMOM W BPEMEHOM CHHMama, JIOK Ce Ha
CD-y y npuiiory Halla3u [IEJIOKYIIaH CHUMaK (DeHOJIOTHje
ca ornreHor noJjka Huso-a 11, Konaonuk.

iy
A 0y

O p

9.201

h
Figure 179. Camera shot on Sept. 12", 2017 at 09%h

Canka 179. HI/IMaK KaMpe 12.0 7.y 09

Cumnka 181. Cuumax kamepe 13.09.2017. y 07%h
Figure 181. Camera shot on Sept. 13", 2017 at 07%h

T, ook ET, T TR

Comka 183. Crivax kamepe 13.09.2017. y 16%%h
Figure 183. Camera shot on Sept. 13", 2017 at 16'°h

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 contains the recording of the whole phenology on
the Level 1l SP on Kopaonik.

CJma 180. Ma aepe 12.09.2017. y 16%h
Figure 180. Camera shot on Sept. 12", 2017 at 16%h

Comnka 182. Crima kamepe 13.09.2017. y 07°h
Figure 182. Camera shot on Sept. 13", 2017 at 07%h

Cauka 184. CHI/I

0
h
Figure 184. Camera shot on Sept. 17", 2017 at 02%h

Mak kamepe 17.09.2017. y 02
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CAMO1

Cimka 186. Caumax kamepe 18.09.2017. y 15%°h
Figure 186. Camera shot on Sept. 18", 2017 at 15%h

L

Cuinka 185. Canmax kamepe 17.09.2017. ynlozzh
Figure 185. Camera shot on Sept. 17", 2017 at 10%h

uka 187. Canmak Buneo kamepe BUT Hugo 2
Komaonuk, 02.-03.05.2017.

Figure 187. Video camera images, Level 11 sample plot

on Kopaonik, May 2"- 3" 2017

Ca Cauxka 188. Caumak Buneo kamepe BT Huso 2
Komnaonuk, 02.-03.05.2017.
Figure 188. Video camera images, Level 11 sample plot

on Kopaonik, May 2"- 3" 2017

Canka 189. Caumak Busieo kamepe BUT Hugo 2 Cuauka 190. CHumak Buz€0 KéMepe BUT Huso 2

Konaonuk, 02.-03.05.2017. Konaonwuk, 02.-03.05.2017.
Figure 189. Video camera images, Level 11 sample plot Figure 190. Video camera images, Level 11 sample plot
on Kopaonik, May 2™- 3" 2017 on Kopaonik, May 2™- 3" 2017
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Camxka 191. Caumak Buneo kamepe BUT Hugo 2 Cimxka 192, CHumak BI/I}IéO kamepe BT Hugo 2
Komnaonuk, 02.-03.05.2017. Komaonuxk, 02.-03.05.2017.
Figure 191. Video camera images, Level 1l sample plot Figure 192. Video camera images, Level Il sample plot

on Kopaonik, May 2"- 3" 2017
P S R, PN

on Kopaonik, May 2"- 3",2017

Canka 193. Canmak Buzeo kamepe BUT Hugo 2 Canka 194. Canmak Buneo kamepe BUT Huso 2
Komaonuk, 02.-03.05.2017. Komaonuk, 02.-03.05.2017.
Figure 193. Video camera images, Level 11 sample plot Figure 194. Video camera images, Level 11 sample plot

on Kopaonik, May 2"- 3" ,2017 on Kopaonik, May 2™- 3" 2017

2%

Cimxe 195 - 196. BUT 2 Konaonuk - [Ipunpemarme 1 ocTaBibame aKyMyJsIaTopa 1 MPUKIbYUeHhe KOHBEpTOpa
COJIAPHOT IaHela 3a CHUMAae Nocye 3UMCcKe ce30He, anpui 2017.
Figure 195 - 196. Kopaonik Level 11 sample plot - Setting up the battery and connecting it to the converter of the
solar panel for the recording after the winter, April 2017
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12.2. Orneana napuesa L{puu Bpx

Ha Owownaukarmjckoj Tauku Hwuso-a 2 Llpau
BPX Y OKBHPY IOTIApIiee 3a MPOIEHY CTamba KpyHa M
npupacTta, 3a (EHOJOUIKa ocMaTpama, onadpaHo je 15

crabama OykBe (Fagus moesiaca). ®deHosomika
ocMaTpama CIIpoBOAC C€ KOHTUHYAJTHO OJ IIPBOI" U3JIaCKa
Ha TEpEH.

VY rtabenama (29, 30 u 31) mnpukazaHu cy
momar  1oOWjeHn  (PEeHONIOMIKUM — OCMaTpameM, ca
ononHuKanyjcke Tauke Husoa 2 - LlpHU BpX, MOYEBIIN
O] IIPBOT M3J1aCKa Ha TEPEH.

12.2. *Crni Vrh' sample plot

Annual phenological observations on the Level
Il sample plot on Crni Vrh included 15 Balkan beech
(Fagus moesiaca) trees selected within the subplot for
crown condition monitoring and tree increment
assessment. Phenophases were monitored continuously
from the first field visit.

Tables 29, 30 and 31 contain phenological
observation data obtained on "Crni Vrh™ Level 1l sample
plot, starting from the first field visit.

Ta6ena 29. 672017. (PLP) ) Tabena 3a peructpanujy apeeha nzabpaHor 3a HHTEH3UBHH (DEHOJIOIIKA MOHHUTOPHUHT -

LpHu Bpx
Table 29. 672017. (PLP) Registration of trees selected for intensive phenological monitoring — Crni vrh
Ho3ummmja | Ocrana
Pemnun 6p.  |Bp.mapuene| Uludpa Bpcre Jarym bp crabmna Bunssus neo IIpaBan ocMaTpam | 3alaxama
Sequence Plot Tree species MOCTaBJhaba Tree KpyHe ocMarparma a Other
number number code Installation date number | Visible crown part| Visible direction | Vertical |observation
direction s
1 4 018 09.07.2013 62 4 2 1
2 4 018 09.07.2013 64 2 1 1
3 4 018 09.07.2013 67 2 1 1
4 4 018 09.07.2013 74 2 8 1
5 4 018 09.07.2013 76 4 7 1
6 4 018 09.07.2013 79 4 5 1
7 4 018 09.07.2013 88 4 5 1
8 4 018 09.07.2013 89 4 3 1
9 4 018 09.07.2013 90 4 5 1
10 4 018 09.07.2013 91 4 7 1
11 4 018 09.07.2013 92 4 1 1
12 4 018 09.07.2013 95 4 6 1
13 4 018 09.07.2013 96 2 7 1
14 4 018 09.07.2013 97 2 4 1
15 4 018 09.07.2013 98 2 6 1
Ta6ena 30. 672017. (PHE) Ipaheme dhenomomkux dpenomena - Ilpau Bpx
Table 30. 672017. (PHE) Observation of phenological events — Crni vrh
Pennau Op. Bp.nmapuene Iudpa Bpcre Jorahaj Jlatym 3anaxama PeFHCTPO‘?aH OcTana 3anaKama
Sequence number | Plot number | Tree species code | Event code Date of observation niorahyaj Other observations
Score of the event
1 4 018 1 110417 2
2 4 018 1 050517 2
3 4 018 1 190517 3
4 4 018 1 170617 4
5 4 018 1 280717 5
6 4 018 1 150817 5
7 4 018 3 140917 1
8 4 018 3 281017 4
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Tao6ema 31. 672017 (PHI) Benexeme denonomkux penomena — Lpan Bpx
Table 31. 672017 (PHI) Recording of phenological events — Crni vrh

Meron
Pemnn Bp.mapuene | Bp Jlorahaj Harym | PerucrpoBan KOpIg'[heH
6p. Plot ApBeta | " tJ 3anakama norabaj Ocrana 3anaxama
Sequence | ber Tree Vzn Date of the | Score of the Hocﬁaap aH’(ej Other observations
number number | “°“€ | observation event Met ]?0 ; use
observation
1 4 62 1 110417 2 1 MHoro nonomsseHuX rpana/ A lot of broken branches
2 4 64 1 110417 2 1 IMonomsbene rpane/Broken branches
3 4 67 1 110417 2 1 [Monomssere rpane/ Broken branches
4 4 74 1 110417 2 1 [Monomssere rpane/ Broken branches
5 4 76 1 110417 2 1 Mauro nmoomspeHrx rpana/ A few broken branches
6 4 79 1 110417 2 1 Mauo nosiomsbeHux rpana/ A few broken branches
7 4 88 1 110417 2 1 IMonomsbene rpane/ Broken branches
8 4 89 1 110417 2 1 Mauo nosomspeHux rpana/ A few broken branches
9 4 90 1 110417 2 1 MHoro noniomsseHHX rpada/ A lot of broken branches
10 4 91 1 110417 2 1 MHoro nonomsseHnx rpana/ A lot of broken branches
11 4 92 1 110417 2 1 Mauto nosiomsbeHnx rpana/ A few broken branches
12 4 95 110417 1 U3BaspeHo crabio/ Uprooted tree
13 4 96 1 110417 2 1 IMonomssene rpane/ Broken branches
14 4 97 1 110417 2 1 IMonomssene rpane/ Broken branches
15 4 98 1 110417 2 1 Mauto nosiomsbeHux rpana/ A few broken branches
1 4 62 1 050517 2 1 MHoro nonomsseHnx rpana/ A lot of broken branches
2 4 64 1 050517 2 1 Tonomsbene rpane/Broken branches
3 4 67 1 050517 3 1 IMonomssene rpane/ Broken branches
4 4 74 1 050517 3 1 IMonomsbene rpane/ Broken branches
5 4 76 1 050517 2 1 Mauto nosiomsbeHrx rpana/ A few broken branches
6 4 79 1 050517 2 1 Mauto nosiomsbeHux rpana/ A few broken branches
7 4 88 1 050517 3 1 [Nonomssere rpane/ Broken branches
8 4 89 1 050517 2 1 Mauio nosiomsbennx rpaHa/ A few broken branches
9 4 90 1 050517 2 1 MHoro noniomsseHHX rpana/ A lot of broken branches
10 4 91 1 050517 2 1 Msaoro nmonomsbeHnX rpaHa/ A lot of broken branches
11 4 92 1 050517 3 1 Mano nongomseernx rpana/ A few broken branches
12 4 95 050517 1 U3BaspeHo crabo/ Uprooted tree
13 4 96 1 050517 3 1 IMonomssene rpane/ Broken branches
14 4 97 1 050517 3 1 IMonomssene rpane/ Broken branches
15 4 98 1 050517 2 1 Marno monomssernx rpana/ A few broken branches
1 4 62 1 190517 3 1 Mmoro nionomssennx rpana/ A lot of broken branches
2 4 64 1 190517 3 1 Ionomsbene rpane/Broken branches
3 4 67 1 190517 4 1 IMonomseene rpane/ Broken branches
4 4 74 1 190517 4 1 IMonomssene rpane/ Broken branches
5 4 76 1 190517 3 1 Marno monomseernx rpana/ A few broken branches
6 4 79 1 190517 4 1 Marno monomseernx rpana/ A few broken branches
7 4 88 1 190517 4 1 IMosomsbene rpane/ Broken branches
8 4 89 1 190517 2 1 Maro nonomsbenux rpana/ A few broken branches
9 4 90 1 190517 4 1 MHoro nonomsbennx rpana/ A lot of broken branches
10 4 91 1 190517 2 1 Msaoro nonomsbeHHX TpaHa/ A lot of broken branches
11 4 92 1 190517 3 1 Marno mojomsseHnx rpana/ A few broken branches
12 4 95 190517 1 3Bameno crabno/ Uprooted tree
13 4 96 1 190517 3 1 IMoomsbene rpane/ Broken branches
14 4 97 1 190517 4 1 ITonomsnene rpane/ Broken branches
15 4 98 1 190517 3 1 Marno mojomsberux rpana/ A few broken branches
1 4 62 1 170617 4 1 Msaoro nonomsbeHHX TpaHa/ A lot of broken branches
2 4 64 1 170617 4 1 [TomomsbeHe rpane/Broken branches
3 4 67 1 170617 4 1 [TonomsbeHe rpaue/ Broken branches
4 4 74 1 170617 4 1 IMToomsbene rpane/ Broken branches
5 4 76 1 170617 4 1 Marno mojomsbennx rpana/ A few broken branches
6 4 79 1 170617 4 1 Marno mojomsbeHnx rpana/ A few broken branches
7 4 88 1 170617 4 1 IMosomsbene rpane/ Broken branches
8 4 89 1 170617 3 1 Mauio nosiomsbeHux rpana/ A few broken branches
9 4 90 1 170617 4 1 MHoro nonomsseHHX rpada/ A lot of broken branches
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Meron

Pemnn Bp.mapuene | Bp Jlorahaj Harym | PerucrpoBan KOpIg'[heH
6p. Plot ApBeta | " - tJ 3anakama norabaj Ocrana 3anaxama
Sequence | ber Tree Vzn Date of the | Score of the Hocﬁaap aH’(ej Other observations
number number | “°“® | observation event Met ]?0 ; use
observation
10 4 91 1 170617 4 1 MHoro nonomsbeHuX rpana/ A lot of broken branches
11 4 92 1 170617 4 1 Mauio nosiomsbennx rpada/ A few broken branches
12 4 95 170617 1 N3BasbeHo cTabno/ Uprooted tree
13 4 96 1 170617 4 1 IMonomseene rpane/ Broken branches
14 4 97 1 170617 4 1 IMonomsbene rpane/ Broken branches
15 4 98 1 170617 4 1 Mauto nosiomsbeHux rpana/ A few broken branches
1 4 62 1 280717 5 1 MHoro nonomsbeHuX rpana/ A lot of broken branches
2 4 64 1 280717 5 1 Ionomspene rpane/Broken branches
3 4 67 1 280717 5 1 [Monomssere rpane/ Broken branches
4 4 74 1 280717 5 1 IMonomsbene rpane/ Broken branches
5 4 76 1 280717 5 1 Mauio nosiomsbennx rpana/ A few broken branches
6 4 79 1 280717 5 1 Mauto nosiomsbeHnx rpana/ A few broken branches
7 4 88 1 280717 5 1 IMonomssene rpane/ Broken branches
8 4 89 1 280717 5 1 Mauo nmosomspeHux rpana/ A few broken branches
9 4 90 1 280717 5 1 MHoro nonomsbennx rpada/ A lot of broken branches
10 4 91 5 280717 4 1 MHoro nonomsseHnx rpana/ A lot of broken branches
11 4 92 1 280717 5 1 Mauto nosiomsbeHnx rpana/ A few broken branches
12 4 95 280717 1 N3BasbeHo cTabno/ Uprooted tree
13 4 96 1 280717 5 1 IMonomsbene rpane/ Broken branches
14 4 97 1 280717 5 1 IMonomsbene rpane/ Broken branches
15 4 98 1 280717 5 1 Mauto nosiomsbeHrx rpana/ A few broken branches
1 4 62 1 150817 5 1 Mmoro nonomsseHnx rpana/ A lot of broken branches
2 4 64 1 150817 5 1 Ionomsbene rpane/Broken branches
3 4 67 1 150817 5 1 IMonomssene rpane/ Broken branches
4 4 74 1 150817 5 1 [onomssene rpane/ Broken branches
5 4 76 1 150817 5 1 Marno monomseernx rpana/ A few broken branches
6 4 79 1 150817 5 1 Maro nosomsbenux rpana/ A few broken branches
7 4 88 4 150817 3 1 IMonomssene rpane/ Broken branches
8 4 89 1 150817 5 1 Mauo nosomsbeHux rpana/ A few broken branches
9 4 90 4 150817 5 3 Msaoro nmonomsbeHnX rpaHa/ A lot of broken branches
10 4 91 4 150817 5 3 Msaoro nmonomsbeHnX rpaHa/ A lot of broken branches
11 4 92 1 150817 5 1 Maro nosiomsbenux rpana/ A few broken branches
12 4 92 150817 1 N3BasbeHo ctabno/ Uprooted tree
13 4 96 1 150817 5 1 IMonomssene rpane/ Broken branches
14 4 97 1 150817 5 1 [onomssere rpane/ Broken branches
15 4 98 1 150817 5 1 Marno monomseernx rpana/ A few broken branches
1 4 62 3 140917 1 1 Msuoro nosomsbeHnx rpana/ A lot of broken branches
2 4 64 3 140917 1 1 Ionomsbene rpane/Broken branches
3 4 67 3 140917 1 1 IMonomseene rpane/ Broken branches
4 4 74 3 140917 1 1 [Monomssere rpane/ Broken branches
5 4 76 3 140917 1 1 Marno mojomsberux rpana/ A few broken branches
6 4 79 3 140917 1 1 Mauto oslomsbeHux rpana/ A few broken branches
7 4 88 3 140917 1 1 IMosomsbene rpane/ Broken branches
8 4 89 3 140917 1 1 Mario nonomsbenux rpana/ A few broken branches
9 4 90 3 140917 1 1 Msaoro nonomsbeHHX TpaHa/ A lot of broken branches
10 4 91 3 140917 1 1 Msaoro nonomsbeHHX TpaHa/ A lot of broken branches
11 4 92 3 140917 1 1 Mauto oslomsbeHux rpana/ A few broken branches
12 4 95 140917 1 3Bameno crabno/ Uprooted tree
13 4 96 3 140917 1 1 [Nonomssere rpane/ Broken branches
14 4 97 3 140917 1 1 [Nonomssere rpane/ Broken branches
15 4 98 3 140917 1 1 Marno mojomsbeHnx rpana/ A few broken branches
1 4 62 3 281017 4 1 MHoro nojiomsbennx rpana/ A lot of broken branches
2 4 64 3 281017 4 1 [TomomsbeHe rpane/Broken branches
3 4 67 3 281017 4 1 [Nonomssere rpane/ Broken branches
4 4 74 3 281017 4 1 [Monomssere rpane/ Broken branches
5 4 76 3 281017 4 1 Marno nojomsbennx rpana/ A few broken branches
6 4 79 3 281017 4 1 Mauo nosiomsbeHux rpana/ A few broken branches
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Meron
Penu Bp.mapuerne bp Torahaj Jarym Perucrposan KoplglheH
6p. Plot ApBeta | " - tJ 3anakama norabaj Ocrana 3anaxama
Sequence | ber Tree Vzn Date of the | Score of the Hocﬁaap aH’(ej Other observations
number number | “°“® | observation event Met ]?0 ; use
observation
7 4 88 3 281017 4 1 IMonomsbene rpane/ Broken branches
8 4 89 3 281017 4 1 Mauto nosiomsbeHux rpana/ A few broken branches
9 4 90 3 281017 4 1 Msaoro nonomsbeHHX TpaHa/ A lot of broken branches
10 4 91 3 281017 4 1 MHoro nonomsseHHX rpada/ A lot of broken branches
11 4 92 3 281017 4 1 Mauto nosiomsbeHux rpana/ A few broken branches
12 4 95 281017 1 U3BaspeHo crabno/ Uprooted tree
13 4 96 3 281017 4 1 IMonomsbene rpane/ Broken branches
14 4 97 3 281017 4 1 IMonomsbene rpane/ Broken branches
15 4 98 3 281017 4 1 Mauro nmoomspeHrx rpana/ A few broken branches
Tokom mnpBux mperiena 31. janyapa, 27. During the first inspections on January 317

®debOpyapa, 13. u 27. Mapra Ha OIJICAHO] HapLEId HHje
youeHo myIubeme crabana. Ilpermemom crabama 11.
ampuiaa KOHCTaTOBaHO je JIUCTame a0 HuBoa ox 1-33%.
HapenuuMm mperiiesiom 5. Maja KOHCTaTOBAHO j€ JIUCTAhE
crabama ox 1-33% u om 33-66%, mok je 19. maja
peTuCTpoBaHO JHUCTame o1 66-99%. Ilpernemom 17. jyna
YOUeHO je  JHMCTame CBUX cTabaima on 66-99%, a
HapenHuM obOwiackom 28. jyma u 15, aBrycra
KOHCTAaTOBaHO j¢ JINCTar¢ CBHUX cTabaya Koje je Omimo >
99%. Onaname nucroBa < 1% Ha cBUM cTabJIIMa yOUCHO
je 14. cenremOpa. Hapenuum nperienom 28. okroOpa, Ha
eJI0] TIOBPIIMHN KOHCTATOBAHO je& OMajiame JIMCTOBA JIO
HHUBOA o1 66-99%.

Ha dororpadujama koje crenme mnpukazaHo je
npaheme deHomomknx (asza Ha orjenHoj maprenu Huso-
a II, Lpau Bpx. 300r 0OMMHOCTH TOJ]aTaka y U3BEIITajy
je TpuKazaH caMO JIeO 10 TOJAUIIBUM JjoOuma (3uMma,
nposiehe, JIETO U jeCeH), 0K je LENOKyIaH TOK mpahema
(heHONMONIKKX TOjaBa Aat y npwiory Ha CD-y.

February 27" and March 13" and 27" there was no
budding on the plot. The inspection of trees on April 11"
revealed leafing of 1-33%. In the next inspection
conducted on May 5™, the leafing reached the levels of 1-
33% and 1-66%, while it was 66-99% on May 19", In the
inspection on June 17", all the trees opened their leaves to
a level of 66-99%. The inspections conducted on July 28"
and August 15" revealed the leafing of all trees of > 99%.
Leaf drop of < 1% was observed on all trees on
September 14", while it was in the range of 66-99% on
the whole plot in the next inspection on October 28"

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 only a part of phenology for each season (winter,
spring, summer and autumn). The CD included in the
publication contains the presentation of the entire flow of
phenological events.
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[IPHU BPX - BUT HMBO 2 - 31.01.2017.
CRNI VRH — LEVEL Il SP — January 31, 2017

Ilpuu Bpx PeHoror.
Crabmo oOp. 62
31.01.2017.
Crni Vrh Phenology
Tree No. 62
January 31%, 2017

Ilpnu Bpx ®enoror.
Kpyna 0p. 62
31.01.2017.
Crni Vrh Phenology
Crown No. 62
January 31%, 2017

Ipau Bpx PeHoror.
Crabmo oOp. 64.
31.01.2017.
Crni Vrh Phenology
Tree No. 64
January 31%, 2017

IlpHu Bpx PeHoror.
Kpyna 6p. 64
31.01.2017.
Crni Vrh Phenology
Crown No. 64
January 31%, 2017

puu Bpx PenHonor.
Crabio0 Op. 67
31.01.2017.
Crni Vrh Phenology
Tree No. 67
January 31%, 2017

puu Bpx deHonor.
Kpyna 6p. 67
31.01.2017.
Crni Vrh Phenology
Crown No. 67
January 31%, 2017

Hpuu Bpx Oenonor.
Crabmo oOp. 74
31.01.2017.
Crni Vrh Phenology
Tree No. 74
January 31%, 2017

Hpuu Bpx Penonor.
KpyHna 6p. 74
31.01.2017.
Crni Vrh Phenology
Crown No. 74
January 31%, 2017
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pun Bpx PeHOMOT.
Crabno op. 76
31.01.2017.
Crni Vrh Phenology
Tree No. 76
January 31%, 2017

puan Bpx PeHoMOT.
Kpyna 0p. 76
31.01.2017.
Crni Vrh Phenology
Crown No. 76
January 31%, 2017

Hpuu Bpx PenONOT.
Crabmno op. 79
31.01.2017.
Crni Vrh Phenology
Tree No. 79
January 31%, 2017

Hpuu Bpx PenHoONOT.
Kpyna 6p. 79
31.01.2017.
Crni Vrh Phenology
Crown No. 79
January 31%, 2017

puu Bpx PenHonor.
Cra0J0 Op. 88
31.01.2017.
Crni Vrh Phenology
Tree No. 88
January 31%, 2017

puu Bpx deHonor.
Kpyna 6p. 88
31.01.2017.
Crni Vrh Phenology
Crown No. 88
January 31%, 2017

Hpuu Bpx Oenonor.
Crabio0 0Op. 89
31.01.2017.
Crni Vrh Phenology
Tree No. 89
January 31%, 2017

Hpuu Bpx Penonor.
KpyHna 6p. 89
31.01.2017.
Crni Vrh Phenology
Crown No. 89
January 31%, 2017
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pun Bpx PeHOMOT.
Crabmno op. 90
31.01.2017.
Crni Vrh Phenology
Tree No. 90
January 31%, 2017

puan Bpx PeHoMOT.
Kpyna 6p. 90
31.01.2017.
Crni Vrh Phenology
Crown No. 90
January 31%, 2017

Hpuu Bpx OenONOT.
Crabmno op. 91
31.01.2017.
Crni Vrh Phenology
Tree No. 91
January 31%, 2017

Hpuu Bpx PenHONOT.
Kpyna 6p. 91
31.01.2017.
Crni Vrh Phenology
Crown No. 91
January 31%, 2017

Ilpuu Bpx denonor.
Crabio 6p. 92
31.01.2017.
Crni Vrh Phenology
Tree No. 92
January 31%, 2017

Ilpuu Bpx @eHonor.
Kpyna 6p. 92
31.01.2017.
Crni Vrh Phenology
Crown No. 92
January 31%, 2017

Ipuu Bpx DeHoor.
Crabmno 6p. 96
31.01.2017.
Crni Vrh Phenology
Tree No. 96
January 31%, 2017

Ilpuu Bpx deHoor.
Kpyna 6p. 96
31.01.2017.
Crni Vrh Phenology
Crown No. 96
January 31%, 2017
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pun Bpx PeHOMOT. puan Bpx PeHoMOT. Hpuu Bpx PenONOT. Hpuu Bpx PenHoONOT.

Crabno op. 97 Kpyna 0p. 97 Crabo Op. 98 Kpyna 0p. 98
31.01.2017. 31.01.2017. 31.01.2017. 31.01.2017.
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology
Tree No. 97 Crown No. 97 Tree No. 98 Crown No. 98
January 31%, 2017 January 31%, 2017 January 31%, 2017 January 31%, 2017

Camke 197 - 224. Ctabna ogabpana 3a (eHoJIoIIKa ocMaTpamba Ha oriieiHo] napuenu Lipau Bpx Ha 1aH
31.01.2017.
Figures 197-224. Trees selected for phenological observations on SP Crni Vrh on January 31, 2017
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Hpnu Bpx PeHonor.
Crabo Op. 62
05.05.2017.
Crni Vrh Phenology
Tree No. 62
May 5", 2017

Hpuu Bpx OeHonor.
Kpyna 0p. 62
05.05.2017.
Crni Vrh Phenology
Crown No. 62
May 5", 2017

[IPHM BPX - BUT HMBO 2 - 05.05.2017.
CRNI VRH — LEVEL Il SP — May 5", 2017
T A , .

Hpuu Bpx PenoNOT.
Crabmno oOp. 64
05.05.2017.
Crni Vrh Phenology
Tree No. 64
May 5", 2017

Hpnau Bpx DeHoor.
Kpyna 0p. 64
05.05.2017.
Crni Vrh Phenology
Crown No. 64
May 5", 2017

Hpuu Bpx ®enonor.
Crabiio Op. 67
05.05.2017.
Crni Vrh Phenology
Tree No. 67
May 5", 2017

puu Bpx deHonor.
Kpyna 0p. 67
05.05.2017.
Crni Vrh Phenology
Crown No. 67
May 5", 2017

Hpuu Bpx enonor.
Crabio Op. 74
05.05.2017.
Crni Vrh Phenology
Tree No. 74
May 5™, 2017

Hpuu Bpx Penonor.
Kpyna 6p. 74
05.05.2017.
Crni Vrh Phenology
Crown No. 74
May 5™, 2017
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pnu Bpx PeHoor.
Crabmno 6p. 76
05.05.2017.
Crni Vrh Phenology
Tree No. 76
May 5", 2017

puu Bpx PeHONOr.
Kpyna 6p. 76
05.05.2017.
Crni Vrh Phenology
Crown No. 76
May 5", 2017

Ipau Bpx PeHoror.
Crabmo 6p. 79
05.05.2017.
Crni Vrh Phenology
Tree No. 79
May 5", 2017

IpHu Bpx PeHoror.
Kpyna 6p. 79
05.05.2017.

Crni Vrh Phenology

Crown No. 79
May 5", 2017

Hpuu Bpx ®enonor.
Crabmo 6p. 88
05.05.2017.
Crni Vrh Phenology
Tree No. 88
May 5", 2017

puu Bpx denHonor.
Kpyna 6p. 88
05.05.2017.
Crni Vrh Phenology
Crown No. 88
May 5", 2017

Hpuu Bpx Oenonor.
Crabmno op. 89
05.05.2017.
Crni Vrh Phenology
Tree No. 89
May 5™, 2017

Hpuu Bpx Penonor.
Kpyna 6p. 89
05.05.2017.
Crni Vrh Phenology
Crown No. 89
May 5™, 2017
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pnu Bpx PeHonor.
Crabio 6p. 90
05.05.2017.
Crni Vrh Phenology
Tree No. 90
May 5", 2017

puu Bpx PeHONOr.
Kpyna 6p. 90
05.05.2017.
Crni Vrh Phenology
Crown No. 90
May 5", 2017

Ipau Bpx PeHoror.
Crabmno 6p. 91
05.05.2017.
Crni Vrh Phenology
Tree No. 91
May 5", 2017

IpHu Bpx PeHoror.
Kpyna 6p. 91
05.05.2017.

Crni Vrh Phenology

Crown No. 91
May 5", 2017

Hpuu Bpx ®enonor.
Crabmo 6p. 92
05.05.2017.
Crni Vrh Phenology
Tree No. 92
May 5", 2017

puu Bpx ®enouor.
Kpyna 6p. 92
05.05.2017.
Crni Vrh Phenology
Crown No. 92
May 5", 2017

Hpuu Bpx Oenonor.
Crabno 6p. 96
05.05.2017.
Crni Vrh Phenology
Tree No. 96
May 5™, 2017

Hpuu Bpx Penonor.
Kpyna 6p. 96
05.05.2017.
Crni Vrh Phenology
Crown No. 96
May 5™, 2017
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pnu Bpx PeHonor. puu Bpx PeHONOr. Ipau Bpx PeHoror. IpHu Bpx PeHoror.

Crabmo 6p. 97 Kpyna 6p. 97 Crabmo 6p. 98 Kpyna 6p. 98
05.05.2017. 05.05.2017. 05.05.2017. 05.05.2017.
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology
Tree No. 97 Crown No. 97 Tree No. 98 Crown No. 98
May 5", 2017 May 5", 2017 May 5", 2017 May 5", 2017

Cauxe 225 - 252. Crabna ogabpaHa 3a (GeHOIIONIKa OCMaTpama Ha OrIeAHo] mapienu L{pau Bpx Ha naH
05.05.2017.
Figures 225-252. Trees selected for phenological observations on SP Crni Vrh on May 5", 2017
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[IPHU BPX - BUT HUBO 2 - 15.08.2017.
CRNI VRH — LEVEL II SP — August 15", 2017

Ipuu Bpx PeHoror.
Crabmo oOp. 62
15.08.2017.
Crni Vrh Phenology
Tree No. 62
August 15", 2017

Hpuu Bpx OenoNor.
Kpyna 0p. 62
15.08.2017.
Crni Vrh Phenology
Crown No. 62
August 15", 2017

Hpuu Bpx OenoONOT.
Crabmo oOp. 64.
15.08.2017.
Crni Vrh Phenology
Tree No. 64
August 15", 2017

puu Bpx ®enonor.
Kpyna 0p. 64
15.08.2017.
Crni Vrh Phenology
Crown No. 64
August 15", 2017

puu Bpx denHonor.
Cra0J0 Op. 62
15.08.2017.
Crni Vrh Phenology
Tree No. 62
August 15" 2017

Hpuu Bpx ®enonor.
Kpyna 0p. 62
15.08.2017.
Crni Vrh Phenology
Crown No. 62
August 15" 2017

Hpuu Bpx Oenonor.
Crabi0 Op. 64.
15.08.2017.
Crni Vrh Phenology
Tree No. 64
August 15" 2017

Hpuu Bpx ®enonor.
Kpyna 6p. 64
15.08.2017.
Crni Vrh Phenology
Crown No. 64
August 15", 2017
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Ipuu Bpx PeHoor.
Crabno 6p. 76
15.08.2017.
Crni Vrh Phenology
Tree No. 76
August 15", 2017

Hpnau Bpx deHoor.
Kpyna 6p. 76
15.08.2017.
Crni Vrh Phenology
Crown No. 76
August 15", 2017

Hpnau Bpx deHoor.
Crabmo 6p. 79
15.08.2017.
Crni Vrh Phenology
Tree No. 79
August 15", 2017

Hpnu Bpx @eHonor.
Kpyna 6p. 79
15.08.2017.
Crni Vrh Phenology
Crown No. 79
August 15", 2017

puu Bpx denHonor.
Crabio Op. 88
15.08.2017.
Crni Vrh Phenology
Tree No. 88
August 15" 2017

Hpuu Bpx ®enosnor.
Kpyna 6p. 88
15.08.2017.
Crni Vrh Phenology
Crown No. 88
August 15" 2017

Hpuu Bpx ®enonor.
Crabio0 0Op. 89
15.08.2017.
Crni Vrh Phenology
Tree No. 89
August 15" 2017

pau Bpx ®enonor.
Kpyna 6p. 89
15.08.2017.
Crni Vrh Phenology
Crown No. 89
August 15", 2017
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Ipuu Bpx PeHoor.
Crabno 6p. 90
15.08.2017.
Crni Vrh Phenology
Tree No. 90
August 15", 2017

puu Bpx denHonor.
Crabio Op. 92
15.08.2017.
Crni Vrh Phenology
Tree No. 92
August 15" 2017

Hpnau Bpx deHoor.
Kpyna 6p. 90
15.08.2017.
Crni Vrh Phenology
Crown No. 90
August 15", 2017

Hpuu Bpx ®enosnor.
Kpyna 0p. 92
15.08.2017.
Crni Vrh Phenology
Crown No. 92
August 15" 2017

RN 2 i

Hpnau Bpx deHoor.
Crabmno 6p. 91
15.08.2017.
Crni Vrh Phenology
Tree No. 91
August 15", 2017

Hpuu Bpx ®enonor.
Crabio Op. 96
15.08.2017.
Crni Vrh Phenology
Tree No. 96
August 15" 2017

Hpnu Bpx @eHonor.
Kpyna 6p. 91
15.08.2017.
Crni Vrh Phenology
Crown No. 91
August 15", 2017

pau Bpx ®enonor.
Kpyna 6p. 96
15.08.2017.
Crni Vrh Phenology
Crown No. 96
August 15", 2017
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Ipuu Bpx PeHoor. Hpnau Bpx deHoor. Hpnau Bpx deHoor. Hpnu Bpx @enonor.

Crabio 6p. 97 Kpyna 0p. 97 Cra0mno 6p. 98 Kpymna 6p. 98
15.08.2017. 15.08.2017. 15.08.2017. 15.08.2017.
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology
Tree No. 97 Crown No. 97 Tree No. 98 Crown No. 98
August 15", 2017 August 15", 2017 August 15", 2017 August 15", 2017

Ciuxe 253 - 280. Crabna ogabpana 3a (heHOJIOIIKa OCMaTpamka Ha oriieiHoj mapueny Lipan Bpx Ha gan 15.08.2017.
Figures 253-280. Trees selected for phenological observations on SP Crni Vrh on August 15", 2017
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IHPHHU BPX - BUT HUBO 2 - 28.10.2017.
CRNI VRH - LEVEL |1 SP — October 28", 2017

Ipuu Bpx PeHoror.
Cra0i0 Op. 62
28.10.2017.
Crni Vrh Phenology
Tree No. 62
October 28", 2017

puu Bpx denHonor.
Crabno op. 67
28.10.2017.
Crni Vrh Phenology
Tree No. 67
October 28", 2017

Hpuu Bpx OenoNor.
Kpyna 0p. 62
28.10.2017.
Crni Vrh Phenology
Crown No. 62
October 28", 2017

Hpuu Bpx ®enonor.
Kpyna 6p. 67
28.10.2017.
Crni Vrh Phenology
Crown No. 67
October 28", 2017

Hpuu Bpx OenoONOT.
Crabmo oOp. 64.
28.10.2017.
Crni Vrh Phenology
Tree No. 64
October 28", 2017

Hpuu Bpx Oenonor.
Crabno 6p. 74
28.10.2017.
Crni Vrh Phenology
Tree No. 74
October 28", 2017

Hpnu Bpx @eHonor.
Kpyna 0p. 64
28.10.2017.
Crni Vrh Phenology
Crown No. 64
October 28", 2017

puu Bpx ®enonor.
Kpyna 6p. 74
28.10.2017.
Crni Vrh Phenology
Crown No. 74
October 28", 2017
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Ipuu Bpx PeHoor.
Crabno op. 76
28.10.2017.
Crni Vrh Phenology
Tree No. 76
October 28", 2017

Hpuu Bpx OenoNor.
Kpyna 6p. 76
28.10.2017.
Crni Vrh Phenology
Crown No. 76
October 28", 2017

Hpuu Bpx PenONOT.
Crabo 6p. 79
28.10.2017.
Crni Vrh Phenology
Tree No. 79
October 28", 2017

puu Bpx enonor.
Kpyna 6p. 79
28.10.2017.
Crni Vrh Phenology
Crown No. 79
October 28", 2017

puu Bpx PenHonor.
Cra0J0 Op. 88
28.10.2017.
Crni Vrh Phenology
Tree No. 88
October 28", 2017

Hpuu Bpx ®enosnor.
Kpyna 6p. 88
28.10.2017.
Crni Vrh Phenology
Crown No. 88
October 28", 2017

Hpuu Bpx Oenonor.
Crabio Op. 89
28.10.2017.
Crni Vrh Phenology
Tree No. 89
October 28", 2017

puu Bpx ®enonor.
Kpyna 6p. 89
28.10.2017.
Crni Vrh Phenology
Crown No. 89
October 28", 2017
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Ipuu Bpx PeHoor.
Crabmno op. 90
28.10.2017.
Crni Vrh Phenology
Tree No. 90
October 28", 2017

Hpuu Bpx OenoNor.
Kpyna 6p. 90
28.10.2017.
Crni Vrh Phenology
Crown No. 90
October 28", 2017

Hpuu Bpx PenONOT.
Crabmno op. 91
28.10.2017.
Crni Vrh Phenology
Tree No. 91
October 28", 2017

Hpnu Bpx @eHonor.
Kpyna 6p. 91
28.10.2017.
Crni Vrh Phenology
Crown No. 91
October 28", 2017

puu Bpx PenHonor.
Cra0J0 Op. 92
28.10.2017.
Crni Vrh Phenology
Tree No. 92
October 28", 2017

Hpuu Bpx ®enosnor.
Kpyna 0p. 92
28.10.2017.
Crni Vrh Phenology
Crown No. 92
October 28", 2017

Hpuu Bpx Oenonor.
Crabio Op. 96
28.10.2017.
Crni Vrh Phenology
Tree No. 96
October 28", 2017

puu Bpx ®enonor.
Kpyna 6p. 96
28.10.2017.
Crni Vrh Phenology
Crown No. 96
October 28", 2017
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Ipuu Bpx PeHoor. Hpuu Bpx OenoNor.

Crabno op. 97 Kpyna 6p. 97
28.10.2017. 28.10.2017.
Crni Vrh Phenology Crni Vrh Phenology
Tree No. 97 Crown No. 97

October 28" 2017 October 28" 2017

Hpnu Bpx @eHonor.

Hpuu Bpx PenONOT.

Crabo Op. 98 Kpyna 6p. 98
28.10.2017. 28.10.2017.
Crni Vrh Phenology Crni Vrh Phenology
Tree No. 98 Crown No. 98

October 28" 2017 October 28" 2017

Cuauke 281 - 308. Crabna ogabpana 3a ()eHOJIONIKa OCMaTpamka Ha oriteaHoj mapuemy Lipan Bpx Ha man 28.10.2017.
Figures 281-308. Trees selected for phenological observations on SP Crni Vrh on October 28", 2017

CHuMmJbeHH Matepwjal y oOnuky ¢uima je
obpahen y MuctuTyTy 3a mymapctBo y beorpany. Ha
HapenHuM QotorpadujamMa Cy TpHKa3aHE CEKBEHIIE
CHUMKa ca JaTyMOM M BPEMEHOM CHHMama, 0K ce Ha
CD-y y npuitory Hanasu 1eJI0OKyIlaH CHUMakK (heHoJIoTHje
ca orsreHor nossa Huso-a II, 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 CD contains the recording of the whole phenology on
the Level 11 SP on Crni Vrh.
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CJlmca 309, Cinmiax kamepe 08.04.2017. y 10%h
Flgure 309. Camera shot on April 8", 2017 at 10°°

Lti Acomn 062'F  017°C 05/04/2017 18:36:5

Comkea 311, Crumax kamepe 04.05. 2017. y18%h

Lt Acom 029°C 07/1212017 15:47:24

Ciuxka 313. CHI/IMaK KaMepe 12.07.2017.y 1547h 7

Flgure 313 Camera shot on July 12", 2017 at 15"

Lti Acom

Canka 315. CHHMaK KaMepe 15.09. 2017 y 1139h
Figure 315. Camera shot on Sept.15™, 2017 at 11%

Figure 311. Camera shot on May4th » 2017 at 1836

Cmmaslo Crmniax Kamepe 12. 04.2017. y 17°°h
Figure 310. Camera shot on April 12", 2017 at 1700

Lt Acomn

Cumxa 312. CHHMaK KaMepe 08.05. 2017 y17*h
Figure 312. Camera shot on May 8", 2017 at 17°

Cunka 314. CHHMaK KaMepe 15.08. 2017 y11%
Figure 314. Camera shot on Aug. 15", 2017 at 11*

Lt Acom O 060k g

Cunka 316. CHHMaK kamepe 18. 10. 2017 y 0924h
Figure 316. Camera shot on Oct. 18", 2017 at 09%*
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12.3. Oraenna mapueaa Mokpa I'opa

Ha Omomammkarmjckoj Tauku HuBo-a 2 Mokpa
l'opa y okBupy moTmapresne 3a IMpoLeHy CTamba KpyHa U
npupacrta, 3a (EHOJNOIIKa ocMaTpama, ofadpaHo je 15
crabaima ©Oemor Gopa (Pinus silvestris). ®enomormika
ocMaTpama CIpPOBOJIE C€ KOHTHHYAJIHO O]l IIPBOT M3JIacKa
Ha TEpeH.

VY Tabenama (32, 33 u 34) mpukazaHu cy moxalu
Jo0HjeHn (heHOITOTITKIM ocMaTpameM, ca
omomHauKanmjcke Tauke HuBo-a 2 - Mokpa ['opa,
TIOYEBIIN OJT IPBOT U3JIACKa HA TEPEH.

12.3. "Mokra Gora’ sample plot

On the Level Il sample plot in 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 observations were carried out
continuously from the first field visit.

Tables 32, 33 and 34 contain phenological
observation data collected on Mokra Gora Level 1l
sample plot, starting from the first field visit.

Ta6ena 32. 672017. (PLP) Tabena 3a perucrpaiwjy apeeha u3abpaHor 3a MHTEH3UBHH (PEHOJOIIKA MOHUTOPHHT -

Moxkpa I'opa
Table 32. 672017. (PLP) Registration of trees selected for intensive phenological monitoring - Mokra Gora
Pennu 6p. [udpa Bpcre Jarym Bunmus neo IIpaBarg Tosuumja QOctama
Bp.nmapuene . Bp crabna KpyHe ocMaTpama | 3amaxama
Sequence Plot number Tree species MOCTABLALA |10 number | Visible crown oeMaTparsa Vertical Other
number code Installation date Visible direction L -
part direction | observations
1 5 134 15.08.2013 83 1 1 1
2 5 134 15.08.2013 106 1 7 1
3 5 134 15.08.2013 107 1 7 1
4 5 134 15.08.2013 82 1 7 1
5 5 134 15.08.2013 320 1 8 1
6 5 134 15.08.2013 359 1 8 1
7 5 134 15.08.2013 140 1 8 1
8 5 134 15.08.2013 141 1 7 1
9 5 134 15.08.2013 144 1 8 1
10 5 134 15.08.2013 183 1 1 1
11 5 134 15.08.2013 193 1 1 1
12 5 134 15.08.2013 222 1 1 1
13 5 134 15.08.2013 215 1 1 1
14 5 134 15.08.2013 412 1 1 1
15 5 134 15.08.2013 407 1 1 1
Ta6ena 33. 672017 (PHE) Ipahewme dhenonomkux ¢penomena — Mokpa I'opa
Table 33. 672017 (PHE) Observation of phenological events — Mokra Gora
Pennau Op. Bp.nmapuene Iudpa Bpcre Jorabaj Jlatym 3anaxama PeFHCTPO‘?aH OcTana 3anaKama
Sequence number | Plot number | Tree species code | Event code Date of observation niorahyaj Other observations
Score of the event
1 5 134 1 110517 2
2 5 134 1 150617 4
3 5 134 1 200717 5
5 5 134 1 180817 5
6 5 134 3 070917 2
7 5 134 3 200917 2
8 5 134 3 280917 2
9 5 134 3 191017 2
10 5 134 3 301017 3
1 5 134 1 110517 2
2 5 134 1 150617 4

Tao6ema 34. 672017. (PHI) Benexeme denomomknx heromena — Mokpa I'opa
Table 34. 672017 (PHI) Recording of phenological events — Mokra Gora

Penuu Op. PerucrpoBan Merton kopurihe 3a
Sequence Bp.mapuerne | gy nnpera Horahaj I[aTng[szlﬁﬁgma norabaj MOCMAaTPamke OcTana 3anaxama
number Plot number | Tree number | Event code . Score of the Method used for Other observations
observation ;
event observation
1 5 83 1 110517 2 1
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PerucrpoBan Meron kopuiitheH 3a
I;?éﬁlgni% bp.napuere Bp npsera Jorahaj I[aTng[ 3arﬁ>r1]<aﬂ,a norgl)’)aj Hocmaﬁpa&e Ocrasna 3anaxama
number | P1OtNUMDEr | Tree number | Event code obz:r\?atioz Score of the Method used for Other observations
event observation
2 5 106 1 110517 2 1
3 5 107 1 110517 2 1
4 5 82 1 110517 2 1
5 5 320 1 110517 2 1
6 5 359 1 110517 2 1
7 5 140 1 110517 2 1
8 5 141 1 110517 2 1
9 5 144 1 110517 2 1
10 5 183 1 110517 2 1
11 5 193 1 110517 2 1
12 5 222 1 110517 2 1
13 5 215 1 110517 2 1
14 5 412 1 110517 2 1
15 5 407 1 110517 2 1
1 5 83 1 150617 4 1
2 5 106 1 150617 4 1
3 5 107 1 150617 4 1
4 5 82 1 150617 4 1
5 5 320 1 150617 4 1
6 5 359 1 150617 4 1
7 5 140 1 150617 4 1
8 5 141 1 150617 4 1
9 5 144 1 150617 4 1
10 5 183 1 150617 4 1
11 5 193 1 150617 4 1
12 5 222 1 150617 4 1
13 5 215 1 150617 4 1
14 5 412 1 150617 4 1
15 5 407 1 150617 4 1
1 5 83 1 200717 5 1
2 5 106 1 200717 5 1
3 5 107 1 200717 5 1
4 5 82 1 200717 5 1
5 5 320 1 200717 5 1
6 5 359 1 200717 5 1
7 5 140 1 200717 5 1
8 5 141 1 200717 5 1
9 5 144 1 200717 5 1
10 5 183 1 200717 5 1
11 5 193 1 200717 5 1
12 5 222 1 200717 5 1
13 5 215 1 200717 5 1
14 5 412 1 200717 5 1
15 5 407 1 200717 5 1
1 5 83 1 180817 5 1
2 5 106 1 180817 5 1
3 5 107 1 180817 5 1
4 5 82 1 180817 5 1
5 5 320 1 180817 5 1
6 5 359 1 180817 5 1
7 5 140 1 180817 5 1
8 5 141 1 180817 5 1
9 5 144 1 180817 5 1
10 5 183 1 180817 5 1
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PerucrpoBan Meron kopuiitheH 3a
I;?éﬁlgni% bp.napuere Bp npsera Jorahaj I[aTng[ 3arﬁ>r1]<aﬂ,a norgl)’)aj Hocmaﬁpa&e Ocrasna 3anaxama
number | P1OtNUMDEr | Tree number | Event code obz:r\?atioz Score of the Method used for Other observations
event observation
11 5 193 1 180817 5 1
12 5 222 1 180817 5 1
13 5 215 1 180817 5 1
14 5 412 1 180817 5 1
15 5 407 1 180817 5 1
1 5 83 3 070917 2 1
2 5 106 3 070917 2 1
3 5 107 3 070917 2 1
4 5 82 3 070917 2 1
5 5 320 3 070917 2 1
6 5 359 3 070917 2 1
7 5 140 3 070917 2 1
8 5 141 3 070917 2 1
9 5 144 3 070917 2 1
10 5 183 3 070917 2 1
11 5 193 3 070917 2 1
12 5 222 3 070917 2 1
13 5 215 3 070917 2 1
14 5 412 3 070917 2 1
15 5 407 3 070917 2 1
1 5 83 3 200917 2 1
2 5 106 3 200917 2 1
3 5 107 3 200917 2 1
4 5 82 3 200917 2 1
5 5 320 3 200917 2 1
6 5 359 3 200917 2 1
7 5 140 3 200917 2 1
8 5 141 3 200917 2 1
9 5 144 3 200917 2 1
10 5 183 3 200917 2 1
11 5 193 3 200917 2 1
12 5 222 3 200917 2 1
13 5 215 3 200917 2 1
14 5 412 3 200917 2 1
15 5 407 3 200917 2 1
1 5 83 3 280917 2 1
2 5 106 3 280917 2 1
3 5 107 3 280917 2 1
4 5 82 3 280917 2 1
5 5 320 3 280917 2 1
6 5 359 3 280917 2 1
7 5 140 3 280917 2 1
8 5 141 3 280917 2 1
9 5 144 3 280917 2 1
10 5 183 3 280917 2 1
11 5 193 3 280917 2 1
12 5 222 3 280917 2 1
13 5 215 3 280917 2 1
14 5 412 3 280917 2 1
15 5 407 3 280917 2 1
1 5 83 3 191017 2 1
2 5 106 3 191017 2 1
3 5 107 3 191017 2 1
4 5 82 3 191017 2 1
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Pennu 6p. Peructposan Merton xopurheH 3a
Sequenc% Bp.mapuene | gy npgera Jorahaj I[aTng[ (-:-3 zrﬁﬁ; tha norahaj [OCMATpam-e Ocrana 3anaxama
number | P1OtNUMDEr | Tree number | Event code observation Score of the Method used for Other observations
event observation
5 5 320 3 191017 2 1
6 5 359 3 191017 2 1
7 5 140 3 191017 2 1
8 5 141 3 191017 2 1
9 5 144 3 191017 2 1
10 5 183 3 191017 2 1
11 5 193 3 191017 2 1
12 5 222 3 191017 2 1
13 5 215 3 191017 2 1
14 5 412 3 191017 2 1
15 5 407 3 191017 2 1
1 5 83 3 301017 3 1
2 5 106 3 301017 3 1
3 5 107 3 301017 3 1
4 5 82 3 301017 3 1
5 5 320 3 301017 3 1
6 5 359 3 301017 3 1
7 5 140 3 301017 3 1
8 5 141 3 301017 3 1
9 5 144 3 301017 3 1
10 5 183 3 301017 3 1
11 5 193 3 301017 3 1
12 5 222 3 301017 3 1
13 5 215 3 301017 3 1
14 5 412 3 301017 3 1
15 5 407 3 301017 3 1

[Ipernemom crabama 17. jamyapa, 27. pebpyap u
20. ampuia Ha OIJIGOHO] TApIEId HUje OlCHhCHA
(deHonomka ¢aza ycieq  MHpPOBama  BEreTalje.
IIpernenom crabama 11. mMaja KOHCTaTOBaHA je IOjaBa
OBOTOJIUIIHAX dYeThuHa Ha HUBOY oa 1-33%. Hamum
nperjenoM crabaga 15. jyHa KOHCTaTroBaHa je IojaBa
OBOTOJMIIIELUX YETWHA Ha CBAM crabimmma ox 66-99%.
Hapennum  mpernmenmma  20.  jyma wu  18.aBrycra
pPETUCTpOBaHa je TOTIyHA T0jaBa OBOTOIUINLUX YCTHHA
Ha cBuM ctabnuma. [lojaBa onamama yeTnHa HA HUBO Of 1-
33% KOHCTAaTOBaHO je MpuiIuKoM mperiena 7.; 20; 28;
cenreMOpa u  19.0kTto0pa g0k je 30. okToOpa
perucTpoBaHoO omnaaame yeTrHa o 33-66%.

IlocTtaBmame conapHor konekropa u kamepe, LIT
6210MC, Ha orienHoM 10Jby y Mokpoj I'opu, omoryhinio
je JBajieceT4eTBOPOYACOBHO CEHKBEIIMOHO CHHMAmhe
(enonomkux mnojaa. CHUMIbeHN MaTepHjai ooOpalyje ce u
aHanmm3upa y jaboparopuju MHCTHTYTa 32 IIyMapcTBO Y
beorpany.

Ha dotorpadujama koje crneae npuxasaHo je
npaheme (eHomomkux ¢asza Ha oryieaHoj napuean Huso-a
11, Moxkpa I'opa. 300r 0OMMHOCTH TOJaTaKa y H3BELITA]Y
je TpuKaszaH camMO Je0 I0 TOAMIImBMM jao0uMa (3uMma,
nposiehe, J1€TO M jeceH), JIOK je IEIOKyNaH TOK npahema
(heHOJIOIIKKX M0jaBa aAaT y npuiory Ha CD-y.

The inspections of trees on January 17",
February 27" and April 20" didn't provide any data
on phenology because the vegetation was still
dormant. The inspection of trees on May 11"
recorded the emergence of the current-year needles in
the scope of 1-33%, while it was 66-99% in all trees
in the following inspection on June 15" The
inspections of trees on July 20" and August 18"
revealed the full emergence of the current-year
needles. Needle drop of 1-33% was noted during the
inspections on September 7", 20" and 28", as well as
on October 19", while the inspection on October 30"
revealed the needle drop of 33-66%.

Setting up a solar collector and a LIT
6210MC camera on SP “Mokra Goraallowed twenty-
four-hour sequential recording of phenological
events. The recorded material is processed in the
laboratory of the Institute of Forestry in Belgrade.

The following photographs show the
monitoring of phenological phases on the Level Il
sample plot in Mokra Gora. Due to the large volume
of data, the report shows only a part of phenology for
each season (winter, spring, summer and autumn).
The CD included in the publication contains the
presentation of the entire flow of phenological events.
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MOKPA I'OPA - BUT HUBO 2 - 27.02.2017.
MOKRA GORA — LEVEL II SP — February 27", 2017

M. I'opa deHonoruja M. I'opa DeHnonoruja M. I'opa deHomnor. M. I'opa denoxnor.
Cra0bio Op. 82 Kpyna 0p. 82 Crabio Op. 83 Kpyna 0p. 83
27.02.2017. 27.02.2017. 27.02.2017. 27.02.2017.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology
Tree No. 82 Crown No. 82 Tree No. 83 Crown No. 83
February 27", 2017 February 27", 2017 February 27", 2017 February 27", 2017

M. I'opa denonoruja M. I'opa ®eHnosoruja M. I'opa Denonoruja M. I'opa deHonoruja
Crabio 6p. 106 Kpyna 6p. 106 Crabio 6p. 107 Kpyna 6p. 107
27.02.2017. 27.02.2017. 27.02.2017. 27.02.2017.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology
Tree No. 106 Crown No. 106 Tree No. 107 Crown No. 107
February 27", 2017 February 27" 2017 February 27" 2017 February 27", 2017
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M. T'opa ®eHoror.
Crabio 6p. 140
27.02.2017.
M.Gora Phenology
Tree No. 140
February 27", 2017

M. I'opa ®eHnoror.
Kpyna 0p. 140
27.02.2017.
M.Gora Phenology
Crown No. 140
February 27", 2017

M. I'opa denonoruja
Crabo 6p. 141
27.02.2017.
M.Gora Phenology
Tree No. 141
February 27", 2017

M.I'opa ®enomnor.
Kpyna 0p. 141
27.02.2017.
M.Gora Phenology
Crown No. 141
February 27", 2017

M. I'opa denomor.
Crabio 6p. 144
27.02.2017.
M.Gora Phenology
Tree No. 144
February 27", 2017

M. I'opa Denosor.
Kpyna 0p. 144
27.02.2017.
M.Gora Phenology
Crown No. 144
February 27" 2017

M. I'opa Denonoruja
Crabo oOp. 183
27.02.2017.
M.Gora Phenology
Tree No. 183
February 27" 2017

M. I'opa deHonoruja
Kpyna 6p. 183
27.02.2017.
M.Gora Phenology
Crown No. 183
February 27", 2017
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M. I'opa denomnoruja

Cra0i0 Op. 193
27.02.2017.
M.Gora Phenology
Tree No. 193
February 27", 2017

M. Topa ®enomnor.
Crabo 6p. 222
27.02.2017.
M.Gora Phenology
Tree No. 222
February 27", 2017

M. TI'opa denomnor.
Kpyna 6p. 193
27.02.2017.
M.Gora Phenology
Crown No. 193
February 27", 2017

M. T'opa ®enonor.
Kpyna 6p. 222.
27.02.2017.
M.Gora Phenology
Crown No. 222
February 27", 2017

M. T'opa ®enornor.
Crabmno op. 215
27.02.2017.
M.Gora Phenology
Tree No. 215
February 27", 2017

M. T'opa denonoruja
Crabmo 6p. 320
27.02.2017.
M.Gora Phenology
Tree No. 320
February 27", 2017

M. T'opa ®eHoror.
Kpyna 6p. 215
27.02.2017.
M.Gora Phenology
Crown No. 215
February 27", 2017

M. T'opa Denosor.
Kpyna 6p. 320
27.02.2017.
M.Gora Phenology
Crown No. 320
February 27", 2017
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M.I'opa ®enomnor.
Crabmno 6p.359
27.02.2017.
M.Gora Phenology
Tree No. 359
February 27", 2017

M. I'opa ®eHnoror.
Kpyna 6p. 359
27.02.2017.
M.Gora Phenology
Crown No. 359
February 27", 2017

M.T'opa deHomor.
Crabio 6p.412
27.02.2017.
M.Gora Phenology
Tree No. 412
February 27", 2017

M.T'opa ®eHoror.
Crabmno 6p.407
27.02.2017.
M.Gora Phenology
Tree No. 407
February 27", 2017

M.T'opa denosor.
Kpyna 6p.412
27.02.2017.
M.Gora Phenology
Crown No. 412
February 27", 2017

M.I'opa ®enonoruja
Kpyna 0p.407
27.02.2017.
M.Gora Phenology
Crown No. 407
February 27", 2017

Cauxe 317 - 346. Crabna ogabpana 3a (heHOJIOIIKA OCMaTpamba Ha orJieaHo] mapiiesii Mokpa ["opa Ha maH
27.02.2017.
Figures 317-346. Trees selected for phenological observations on SP Mokra Gora on February 27", 2017
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M. I'opa ®eHonoruja
Cra0bio Op. 82
11.05.2017.
M.Gora Phenology
Tree No. 82
May 11", 2017

M. T'opa deHonoruja
Crabmno 6p. 106
11.05.2017.
M.Gora Phenology
Tree No. 106
May 11", 2017

MOKPA I'OPA - BUT HMBO 2 - 11.05.2017.
MOKRA GORA — LEVEL Il SP — May 11", 2017

M. I'opa denonoruja M. I'opa ®eHouor.

Kpyna 6p. 82 Crabmo 0p. 83
11.05.2017. 11.05.2017.
M.Gora Phenology M.Gora Phenology

Crown No. 82 Tree No. 83

May 11", 2017 May 11", 2017

M. T'opa denomnoruja
Kpyna 6p. 106

M. I'opa denosoruja
Crabmno 6p. 107

11.05.2017. 11.05.2017.
M.Gora Phenology M.Gora Phenology
Crown No. 106 Tree No. 107

May 11", 2017 May 11", 2017

{
3
f{
i
{
1
! (

M. I'opa deHnouor.
Kpyna 6p. 83
11.05.2017.
M.Gora Phenology
Crown No. 83
May 11", 2017

M. I'opa denosoruja
Kpy#na 6p. 107
11.05.2017.
M.Gora Phenology
Crown No. 107
May 11", 2017
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M. TI'opa deHnounor.
Crabmno op. 140
11.05.2017.
M.Gora Phenology
Tree No. 140
May 11", 2017

M. I'opa denornor.
Crabmo Op. 144
11.05.2017.
M.Gora Phenology
Tree No. 144
May 11", 2017

M. TI'opa denomnor.
Kpyna 6p. 140
11.05.2017.
M.Gora Phenology
Crown No. 140
May 11", 2017

M. I'opa denoror.
Kpyna 0p. 144
11.05.2017.
M.Gora Phenology
Crown No. 144
May 11" 2017

M. I'opa denonoruja
Crabio 6p. 141
11.05.2017.
M.Gora Phenology
Tree No. 141
May 11", 2017

M. I'opa ®eHonornja
Crabo oOp. 183
11.05.2017.
M.Gora Phenology
Tree No. 183
May 11", 2017

M.I'opa ®enomnor.
Kpyna 6p. 141.
11.05.2017.
M.Gora Phenology
Crown No. 141
May 11", 2017

L) A

M. I'opa deHonoruja
Kpyna 6p. 183
11.05.2017.
M.Gora Phenology
Crown No. 183
May 11", 2017
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M. I'opa denomnoruja
Crabmo op. 193
11.05.2017.
M.Gora Phenology
Tree No. 193
May 11", 2017

M. T'opa ®denornor.
Kpyna 6p. 193
11.05.2017.
M.Gora Phenology
Crown No. 193
May 11", 2017

M. T'opa ®eHoror.
Crabmno op. 215
11.05.2017.
M.Gora Phenology
Tree No. 215
May 11", 2017

M. T'opa deHnornor.
Kpyna 6p. 215
11.05.2017.
M.Gora Phenology
Crown No. 215
May 11", 2017

M. I'opa ®enonor.
Crabio Op. 222
11.05.2017.
M.Gora Phenology
Tree No. 222
May 11", 2017

M. I'opa denomnor.
Kpyna 6p. 222
11.05.2017.
M.Gora Phenology
Crown No. 222
May 11" 2017

M. I'opa ®eHonornja
Cra0J10 Op. 320
11.05.2017.
M.Gora Phenology
Tree No. 320
May 11", 2017

M. I'opa denornor.
Kpyna 6p. 320
11.05.2017.
M.Gora Phenology
Crown No. 320
May 11", 2017
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M. I'opa denomnoruja
Crabuo 6p. 359
11.05.2017.
M.Gora Phenology
Tree No. 359
May 11", 2017

M. TI'opa denonor.
Kpyna 6p. 359
11.05.2017.
M.Gora Phenology
Crown No. 359
May 11", 2017

M.T'opa ®enouor.
Cra0J0 Op.412
11.05.2017.
M.Gora Phenology
Tree No. 412
May 11" 2017

M.T'opa ®eHoror.
Crabino 6p.407
11.05.2017.
M.Gora Phenology
Tree No. 407
May 11", 2017

M.I'opa ®enonoruja
Kpyna 6p.412
11.05.2017.
M.Gora Phenology
Crown No. 412
May 11", 2017

M.I'opa ®enomnoruja
Kpyna 6p.407.
11.05.2017.
M.Gora Phenology
Crown No. 407
May 11", 2017

Cauxe 347 - 376. Crabna ogabpana 3a (heHOJIOIIKA OCMaTpama Ha OrJieaHo] napiiesiu Mokpa ["opa Ha nan
11.05.2017.
Figures 347-376. Trees selected for phenological observations on SP Mokra Gora on May 11", 2017
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M. I'opa denomnoruja
Cra0bio Op. 82
20.07.2017.
M.Gora Phenology
Tree No. 82
July 20", 2017

M. T'opa deHonoruja
Cra0J10 Op. 106
20.07.2017.
M.Gora Phenology
Tree No. 106
July 20", 2017

MOKPA I'OPA - BUT HUBO 2 20.07.2017.

MOKRA GOR

M. I'opa DeHnonoruja
Kpyna 6p. 82
20.07.2017.
M.Gora Phenology
Crown No. 82
July 20", 2017

M. I'opa denosoruja
Kpyna 0p. 106
20.07.2017.
M.Gora Phenology
Crown No. 106
July 20", 2017

A — LEVEL Il SP —July 20", 2017

M. I'opa denoxor.
Crabo Op. 83
20.07.2017.
M.Gora Phenology
Tree No. 83
July 20", 2017

M. I'opa denosoruja

Crabo op. 107
20.07.2017.
M.Gora Phenology
Tree No. 107
July 20", 2017

M. I'opa denomnor.
Kpyna 0p. 83
20.07.2017.
M.Gora Phenology
Crown No. 83
July 20", 2017

M. I'opa denozoruja
Kpyna 6p. 107
20.07.2017.
M.Gora Phenology
Crown No. 107
July 20", 2017
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M. I'opa denomor.
Cra0i10 Op. 140
20.07.2017.
M.Gora Phenology
Tree No. 140
July 20", 2017

M. I'opa denomnor.
Kpyna 6p. 140
20.07.2017.
M.Gora Phenology
Crown No. 140
July 20", 2017

M. I'opa PeHnonoruja
Crabmo 6p. 141
20.07.2017.
M.Gora Phenology
Tree No. 141
July 20", 2017

M.T'opa ®enornor.
Kpyna 6p. 141
20.07.2017.
M.Gora Phenology
Crown No. 141
July 20", 2017

M. I'opa denomor.
Cra0Ji0 Op. 144
20.07.2017.
M.Gora Phenology
Tree No. 144
July 20" 2017

M. I'opa denomnor.
Kpyna 6p. 144
20.07.2017.
M.Gora Phenology
Crown No. 144
July 20™ 2017

M. I'opa ®eHnonoruja
Crabo 0Op. 183
20.07.2017.
M.Gora Phenology
Tree No. 183
July 20" 2017

M. I'opa Denonoruja

Kpyna 0p. 183
20.07.2017.
M.Gora Phenology
Crown No. 183
July 20" 2017
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M. I'opa Denonoruja
Cra0i0 Op. 193
20.07.2017.
M.Gora Phenology
Tree No. 193
July 20", 2017

M. I'opa ®eHoror.
Kpyna 6p. 193
20.07.2017.
M.Gora Phenology
Crown No. 193
July 20", 2017

M. T'opa ®eHnoror.
Crabmo op. 215
20.07.2017.
M.Gora Phenology
Tree No. 215
July 20", 2017

M. I'opa denomor.
Kpyna 6p. 215
20.07.2017.
M.Gora Phenology
Crown No. 215
July 20", 2017

M. I'opa denonor.
Cra0J10 Op. 222
20.07.2017.
M.Gora Phenology
Tree No. 222
July 20" 2017

M. T'opa denosor.
Kpyna 6p. 222
20.07.2017.
M.Gora Phenology
Crown No. 222
July 20™ 2017

M. I'opa ®eHnonoruja
Crabo op. 320
20.07.2017.
M.Gora Phenology
Tree No. 320
July 20" 2017

M. I'opa denoxor.
Kpyna 6p. 320
20.07.2017.
M.Gora Phenology
Crown No. 320
July 20" 2017
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M. I'opa Denonoruja

Cra0i10 Op. 359
20.07.2017.
M.Gora Phenology
Tree No. 359
July 20", 2017

M. I'opa denomnor.
Kpyna 6p. 359
20.07.2017.
M.Gora Phenology
Crown No. 359
July 20", 2017

M.T'opa ®enosor.
Crabmo 0p.412
20.07.2017.
M.Gora Phenology
Tree No. 412
July 20", 2017

M.T'opa ®enornor.
Cra0i0 0p.407
20.07.2017.
M.Gora Phenology
Tree No. 407
July 20", 2017

M.T"opa deHoror.
Kpyna 6p.412
20.07.2017.
M.Gora Phenology
Crown No. 412
July 20", 2017

M.I'opa ®@enonoruja
Kpyna 6p.407
20.07.2017.
M.Gora Phenology
Crown No. 407
July 20", 2017

Cnmke 377 - 406. Crabna onabpana 3a deHosomka ocMarpama Ha oriieiHoj mapueni Mokpa [opa Ha nan
20.07.2017.
Figures 377-406. Trees selected for phenological observations on SP Mokra Gora on July 20", 2017
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MOKPA I'OPA - BUT HUBO 2 30.10.2017.
MOKRA GORA — LEVEL Il SP — October 30", 2017

M. I'opa deHonoruja M. I'opa Denonoruja M. I'opa denoxor. M. I'opa denomnor.
Cra0bio Op. 82 Kpyna 6p. 82 Crabio Op. 83 Kpyna 0p. 83
30.10.2017 30.10.2017 30.10.2017 30.10.2017
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology
Tree No. 82 Crown No. 82 Tree No. 83 Crown No. 83
October 30", 2017 October 30", 2017 October 30", 2017 October 30", 2017

M. I'opa denonoruja M. I'opa denonoruja M. I'opa Denonoruja M. I'opa Denooruja
Crabio 6p. 106 Kpyna 6p. 106 Crabmo 6p. 107 Kpyna 6p. 107
30.10.2017 30.10.2017 30.10.2017 30.10.2017
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology
Tree No. 106 Crown No. 106 Tree No. 107 Crown No. 107
October 30", 2017 October 30", 2017 October 30", 2017 October 30", 2017
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M. T'opa ®eHoror.
Cra0i10 Op. 140
30.10.2017
M.Gora Phenology
Tree No. 140
October 30", 2017

M. T'opa ®denornor.
Kpyna 6p. 140
30.10.2017
M.Gora Phenology
Crown No. 140
October 30", 2017

M. I'opa denonoruja
Crabmo 6p. 141
30.10.2017
M.Gora Phenology
Tree No. 141
October 30", 2017

M.I'opa ®enomnor.
Kpyna 6p. 141
30.10.2017
M.Gora Phenology
Crown No. 141
October 30", 2017

M. T'opa denosor.
Cra0Ji0 Op. 144
30.10.2017
M.Gora Phenology
Tree No. 144
October 30", 2017

M. T'opa denoror.
Kpyna 0p. 144
30.10.2017
M.Gora Phenology
Crown No. 144
October 30", 2017

M. I'opa denonoruja
Crabo oOp. 183
30.10.2017
M.Gora Phenology
Tree No. 183
October 30", 2017

M. I'opa denonoruja

Kpyna 6p. 183
30.10.2017
M.Gora Phenology
Crown No. 183
October 30", 2017
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M. I'opa ®eHonoruja
Crabio 6p. 193
30.10.2017
M.Gora Phenology
Tree No. 193
October 30", 2017

M. I'opa ®eHouor.
Kpyna 6p. 193
30.10.2017
M.Gora Phenology
Crown No. 193
October 30", 2017

M. I'opa ®eHouor.
Crabio 6p. 215
30.10.2017
M.Gora Phenology
Tree No. 215
October 30", 2017

M. T'opa ®eHouor.
Kpyna 6p. 215
30.10.2017
M.Gora Phenology
Crown No. 215
October 30", 2017

M. Topa ®enomnor.
Cra0J10 Op. 222
30.10.2017
M.Gora Phenology
Tree No. 222
October 30", 2017

M. Topa Denosnor.
Kpyna 0p. 222.
30.10.2017
M.Gora Phenology
Crown No. 222
October 30", 2017

M. I'opa denonoruja
Crabio op. 320
30.10.2017
M.Gora Phenology
Tree No. 320
October 30", 2017

M. T'opa Denosnor.
Kpyna 6p. 320
30.10.2017
M.Gora Phenology
Crown No. 320
October 30", 2017
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M.I opa ®enonor.
Crabmno 6p.359
30.10.2017
M.Gora Phenology
Tree No. 359
October 30", 2017

Cuanke 407 - 436. Ctabna onabpaHa 3a ¢eHoomka ocMarpama Ha orsieiHoj mapuenu Mokpa ['opa va nan 30.10.2017

M. T'opa ®denornor.
Kpyna 6p. 359
30.10.2017
M.Gora Phenology
Crown No. 359
October 30", 2017

M. opa ®enonor.
Crabmo 0p.412
30.10.2017
M.Gora Phenology
Tree No. 412
October 30", 2017

M.I'opa ®enomnor.
Cra0i0 0p.407
30.10.2017
M.Gora Phenology
Tree No. 407
October 30", 2017

M.T'opa ®enounor.
Kpyna 6p.412
30.10.2017
M.Gora Phenology
Crown No. 412
October 30", 2017

M.I'opa ®@enonoruja
Kpyna 6p.407
30.10.2017
M.Gora Phenology
Crown No. 407
October 30", 2017

Figures 407-436. Trees selected for phenological observations on SP Mokra Gora on October 30", 2017
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Cnnka 437 CHHMaK kamepe 19.04.2017.y 12%h C.]mlca 438 ‘CHuMaK KaMepe 19.04. 2017 y 1342h
Figure 437. Camera shot on April 19", 2017 at 12**  Figure 438.Camera shot on April 19", 2017 at 13%
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Cinka 439. CHI/IMaK KaMepe 19.04.2017.y 16%h Cakea 440, Crumax kamepe 19.04.2017. y 19%h
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Figure 440 Camera shot on April 19", 2017 at 19%
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Figure 439 Camera shot on April 19th 2017 at 1600

Lt Acomn 'E °C 04/19/2017 19:25:28 04/20/2017 00:30:57

Canka 441. CHHMaK kamepe 19.04.2017. y 19%h C.]mlca 442. CHHMaK xamepe 20.04.2017. y 00*h
Figure 441 .Camera shot on April 19", 2017 at 19”  Figure 442.Camera shot on April 20, 2017 at 00

Lti Acorn

Canka 443. CHHMaK KaMepe 20.04. 2017 y 06%h
Figure 443.Camera shot on April 20", 2017 at 06*

Cinka 444. Canvax kamepe 20.04.2017. y 07%h
Figure 444.Camera shot on April 20", 2017 at 07*°

176



13. V3OPKOBAGE U AHAJIN3E JJUCHOT
OITAJIA V 2017. TOAUHA

Ha cBakoj OWOWMHIWKAIMCKOj Tadkh je
MIOCTaBJBEHO 15 KOJEKTOpa 3a CaKyIbame JIMCHOT OMajia.
CabupHa TOBpIIMHA CBAaKOT I[0jEJMHAYHOT KOJIEKTOpPa
mHocn 706.5 1M, a yKymHa caGHpHA MOBPUIMHA 34
penpe3eHTaTUBHY y30pak u3Hocu 1,06 M.

VY3uMame y3opaka 3a 1abopaTopHjcKe aHain3e
o0aBJjpa c€ jeMHOM MECEYHO TOKOM IIelie KaleHAapCKe
rofauHe. Pemnpe3eHTaTHBHU y30pak ce 1o0Hja CliajameM
CBHX y30paKka M3 CBHX Y30pKOBamba TOKOM T'O/IMHE.

W3 oBako mobujeHor y30pka oapehyje ce:

- VYKymaH rofuiikHi TPUIHB CYBE OpPraHCKe
MaTepHje Ha TOBPIIHHY 3eMJBHILTA
- Oprancku yriberuk (C)

- Asor (N)
- ®ochop (P)

- Kamumjym (Ca)
- Maruesujym (Mg)
- Kamjym (K)
- TI'soxhe (Fe)

- Manran (Mn)

- Omnoso (Pb)

- Kaamujym (Cd)

- bop (B)

- Zink (Zn)

- Nikal (Ni)

- Ziva (Hg)

- Natrijum (Na)

JloOujeHe konmuunMHE XpaHJBUBHX MarepHja y
PeTpe3eHTaTHBHOM Y30pKY JIMCHOT OMajia MpeiCTaBibajy
YKyIaH TOJMIIU OWIIAHC KpYXKelha XPaHJbHUBHX
MaTeprja y IIyMCKOM EKOCHUCTeMY YHjH je pemnpe3eHT
OMOMHIMKAII]jCKA TaYKa.

Ha OwouHmukanmjckuM Taukama Huoa I
HajBehy KoNMMYMHY JHCHOT Omajaa, 3ajelHO ca APYTHM
M3YMpPJIMM OPraHCKUM ocTauuma (IJIOAOBH, Kopa,
TpaHyMlle, [BETOBM W JIp) HA TIOBPIIMHY 3€MJBHINTA
npoaykyje OykoBa myma Ha LlpHom Bpxy. VYkymHa
KOJIMYMHA M3YMPJMX OpPraHCKUX OCTaTaka, KOjH Y
OykoBoj nrymu Ha l[pHOM BpXy JOCIieBa Ha 3€MJBHUIITE
muocn 360,2 g/m’. 3HATHO Mame JIICHOT ONaja Ha
MOBPLIMHY 3€MJBUILTA JJOCIIEBA Y BEIUTAYKH HOAUTHYTO]
cactojuan Oenor Oopa Ha Mokpoj Topu. VYKymHa
KOJIMYMHA M3YMPJIMX OPraHCKHX OCTaTaka Koje Ha OBOj
TNOBPIIMHM JIOCTIEBAjy HA 3eMJbHINTE H3HOCH 143,6 g/m’.
Ha ucniutiBaHuM OMOWHIMKAIIM]CKUM Taukama HuBoa |l
HajMamy KOJMYHHY Ollajia IMPOAYKyje CMpUYeBa CacTOjuHa
Ha Komaonuky. Ha mnoBpummHy 3emibuInTa TOA OBOM
cacTojuHoM jocmeBa 72,2 g/m’ amconyTHO CyBHX
M3YMPIIMX OPTaHCKHUX OCTATaKa M0 METPY KBaJIPaTHOM.

13. SAMPLING AND ANALYSIS OF
LITTERFALL IN 2017

Fifteen litterfall collectors designed to collect leaf
and needle material were set on each sample plot. The
collection area of one individual litterfall collector was
706.5 cm?, which makes the total collection area of all
collectors 1.06 .

Sampling for laboratory analysis is conducted
once a month during the whole calendar year. A
composite sample is composed of all samples from all
sampling during the year.

This sample is then used to determine:

- The total annual inflow of dry organic matter
onto the soil surface

- Organic carbon (C)

- Nitrogen (N)

- Phosphorus (P)

- Calcium (Ca)

- Magnesium (Mg)

- Potassium (K)

- lron (Fe)

- Manganese (Mn)

- Lead (Pb)

- Cadmium (Cd)

- Boron (B)

- Zinc (Zn)

- Nickel (Ni)

- Mercury (Hg)

- Sodium (Na)

The obtained amounts of nutrients in the
composite sample of litterfall point to the annual balance
of nutrient cycling in the forest ecosystem represented by
the sample plot.

The beech forest on Crni Vrh produces the
greatest amount of litterfall that together with other dead
organic residues (fruit, bark, twigs, flowers, etc.) reaches
the surface of soil of all Level 1l sample plots. The total
amount of dead organic matter which reaches the soil in
the beech forest on Crni Vrh was 360.2 g/m”
Significantly smaller amount of litterfall reaches the soil
surface in the artificially-established stand of Scots pine
in Mokra Gora. The total amount of dead organic matter
that reaches the soil at this locality amounted to 143.6
g/m?. Of all Level Il sample plots, the smallest amount of
litterfall was produced by the spruce stand on Kopaonik.
The surface of the soil in this stand received 72.2 g/m? of
absolutely dry dead organic matter per square meter.
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Cuanka 445. KoneKToﬁ

Fa s

3a CaKyIJbarhe¢ YeTUHA — JINCHOT omaza BUT Hugo 2, LpHu, Bpx aBryct 2017

Figure 445. Litterfall collector, Level 11 SP, Crni Vrh, August 2017

Tabena 35. [[uHamuka nprITHBaba JIMCHOT OI1a/1a Ha OMOMHAMKAIW]CKUM Taukama HuBoO || Tokom 2017. roune.
Table 35. Dynamics of the litterfall inflow on the Level Il sample plots in 2017

Komaonuk/Kopaonik Hpuu Bpx/Crni Vrh Mokpa ["'opa/Mokra Gora
Jatym/Date g Jarym/Date  Jlarym/Date g _ Jlarym/Date
Komaonuk/Kopaonik Hpuu Bpx/Crni Vrh Mokpa ["'opa/Mokra Gora
Jlatym/Date g/m’ Jlatym/Date g/m’ Jarym/Date g/m’
22.05.2017. 17.0 16.06.2017. 6.3 27.02.2017. 8.6
29.06.2017. 19.6 27.07.2017. 17.4 20.04.2017. 0.6
12.08.2017. 8.1 15.08.2017. 5.6 11.05.2017. 9.7
04.09.2017. 5.0 14.09.2017. 114 15.06.2017. 1.1
28.09.2017. 22.5 25.10.2017. 280.9 20.07.2017. 1.2
28.10.2017. 38.6 18.08.2017. 26.1
07.09.2017. 214
20.09.2017. 12.7
28.09.2017. 26.1
5.10.2017. 9.2
19.10.2017. 6.0
30.10.2017. 115
09.11.2017. 9.4
Vxymwo/Total 72,2 VYxymao/Total 360,2 VxymHo/Total 143,6

Jlucem omax OyKoBe CacTOjMHE KapaKTEpHIe
Behu cajpikaj a30Ta y OZHOCY Ha OMaJl CAaCTOjUHA CMpUe U
Oesor Oopa. 300r Tora je U OJHOC YIJbEHHKA M a30Ta KOl
OpraHCKHX OcTaTaka Koje MpojayKyje OykoBa cacTojuHa
nocta y3ak. 3HatHO mupu C/N 0JHOC KOHCTaTtoBaH je
KOJa omaaa cMmpueBe cactojuHe Ha Komaonwky. Oman
BEIITA4YKK MMOJUTHYTE cacTojuHe Oesor 6opa Ha MOKpO]
ropy MMa Hajimpu oaHoc. To 3Ha4u na je m3ympra
OpraHcka marepuja Ha OMOMHAMKAIMjCKOj Tauku LlpHu
BpX  HAJIIOBOJGHUJH  CHEPreTCKH  MaTepHjal  3a
canpo@UTHE MHUKPOOpPraHHU3ME M Jia j€ KpYyXKeme
XpaHJbUBUX MaTepvja y OBOM IIYMCKOM EKOCHCTEMY
JIaJIeKo WHTEH3WBHUjE HEr0 y CaCTOjHHAM cMpdYe H Oenor
0opa Koje penpe3eHTyjy Ipyre JIBe OWOWHIUKAIIW]CKE

The beech stand littterfall is characterized by a
greater amount of nitrogen compared to the litterfall in the
stands of spruce and Scots pine. Therefore, the carbon to
nitrogen ratio in the organic matter produced by the beech
stand is quite narrow. A significantly wider C/N ratio was
found in the litterfall of the spruce stand on Kopaonik.
The litterfall of artificially-established Scots pine stand on
Mokra Gora has the widest ratio. In other words, dead
organic matter on SP Crni Vrh has the most favorable
energy supplies for saprophytic microorganisms and the
nutrient cycle in this forest ecosystem is far more intense
than in the spruce and Scots pine stands represented by
the other two sample plots. The litterfall in the spruce
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tauke. Onmax y cMpyeBoj cactojunn Ha Komaonuky cy
TOBOJPHUJ EHEPreTCKH MaTepujal 3a campodure y
onmHOCY Ha omaj Oemor 6opa Ha MOKpOj ropw, aim cy
YKYIIHA CTaHMIIIHM YCIIOBM 3a TMpoIlece pasjarama H
ocnobahama XpaHJPMBHX Marephja M3  OpraHcke
MPOCTUpPKE, Koja ce ¢opMupa OF JHCHOT OMaja,
noBoJbHHUjU Ha Mokpoj ['opu y onHocy Ha Konaonuk.

stand on Kopaonik makes a more favorable source of
energy for saprophytes compared to the litterfall produced
by Scots pine in Mokra Gora, but the overall site
conditions for the processes of decomposition and release
of nutrients from the organic litter, which is formed by
leaf litter, are more favorable in Mokra Gora compared to
Kopaonik.

Taoesa 36. Canprkaj Makpo elieMeHaTa UCXpaHe Y JICHOM OTajy

Table 36. The amount of macronutrients in litterfall

Jlokanuret/ N S P Ca Mg K
Locality o/kg mg/kg ma/kg mg/kg ma/Kg ma/Kg
Komnaonuk/Kopaonik 114 1051.6 1161.3 10099.3 671.6 2001.8
Llpuu Bpx/Crni Vrh 9.3 1759.8 965.3 9585.5 1285.6 3688.1
Mokpa 'opa/Mokra Gora 55 158.4 579.2 7617.6 1774.7 1280.6
Ta6ena 37. Caaprkaj MEKpO elleMaHaTa UCXPaHe ¥ TOKCHYHUX eJIEMeHaTa Y JIMCHOM OTIaay
Table 37. The amount of micronutrients and toxic elements in litterfall
Zn Mn Fe Cu Pb Cd B Hg Mo Ni Na
Jlokanuret/
Locality mg/kg mg/kg mg/kg: mg/kg mg/kg mg/kg mg/kg mg/kg  mg/kg: mg/kg . mg/kg
Komaonux/Kopaonik | 39.1  625.0 590.3 10.2 430.0 <LD 857 <LD <LD 693 227.2
Lpuu Bpx/Crni Vrh 414 @ 1716.0 2206 170 6638 <LD 874 <LD <LD 789 201.9
Mokpa I'opa/Mokra Gora: 18.7 | 1275 9288 13.7 4776 <LD 438 <LD 106 2417 1776
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Cuauka 446. OnpehuBame KOJIMYMHE XpaHJBHBUX MaTepHja y JIMCHOM Omaay (OMIaHC KpyXKemba XpaHJbUBUX MaTepuja
y exocucremy) 3a Komaonuk, Lpau Bpx 1 Mokpy ['opy
ICP — AES Spectrometer y naboparopuju MucTuTyTa 32 IitymMapcTBo, beorpan
Figure 446. 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

Camka 447. Y3opuu 3a aHanu3y JIICHOT OTIaaa
Figure 447. Samples for the litterfall analysis
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Ta6ena 38. 672017 (LFP) OcHoBHY MOAIM O CaKyIJbaky JUCHOT oma/aa - KomaoHuk
Table 38. 672017 (LFP) Basic data on litterfall collection - Kopaonik

VYkynHa Iepuon cakynibama
T'eorpadcka Teorpadcka Hanmopcka Bpoj konekrorpa HOBpPIINHA y30pKa
Penmu Op. Kox npxase Bp.mapriene HpHHa Jy)KHHa BHCHHA KOJI Number of traps CaKyIIbaba Sampling period 85;;?;;?33;?;1
Sequence no. | Country code Plot number Latitude Longitude Altitude Total collecting o 10
code area from to
1 67 02 +43°17'30" | +20° 48' 50" 35 15 1.06 220517 280917
Taodena 39. 672017 (LFM) Pesynraru ananuse mucHor omnaj - KomaoHuk
Table 39. 672017 (LFM) Results of litterfall analysis — Kopaonik
° Ilepuon cakyrubama |Bprueme ananmsa “— § -
= g Collection period | Date of analysis EL T £ »
g | & 7. |52 | 2E|§ By 25
‘5 E 25 23 |= 8| 88|~ B So o g=
&3 | e€ SE|BE 28| 58| E2 288 | N | s | p | ca |mg| k |Z0| M| F |cu| | ca| g |EE
= 2 Q2 K] S g3
=8 | &S cS |53 |&3| 52| 58 |2E5S |(mya)|(myg) |(mgig) | (mylg) | (mlg) | (mglg) | H¥E| Hele | nele ngle| nele | MO | e | 08
Lgs g2 ox 10 on 10 EE | g3 sl e3 gsl22g9 S5
8 | ¢ 2F |8 & Pl E2xlE Ew 52
oy iy from to from to 1) s [= S 88
n 1) a ~ falpet o
& > g e°
=
1 2 220517280917 [220517/201117| -9 5 118 | 11.1 | 0.130 7.1 1051.6(1161.3]10099.3 671.62001.8/ 39.1] 625.0 590.3 10.2/430.00 <LD| 85.7
Ta6ena 40. 672017 (LFP) OcHoBHH mOJaIM 0 CaKyIUbamy JUCHOT omaja — Lipau Bpx
Table 40. 672017 (LFP) Basic data on litterfall collection — Crni vrh
Vkynna INepuon cakymbama
T'eorpagcka T'eorpadcka Hanmopcka bpoj konektoTpa HOBpPIINHA y30pKa
Penmu 6p. Kox prkase Bp.naprene LMpHHA ZiyKHHA BHCHHA KOJ{ Number of traps CaKyIUbarba Sampling period (O)tcr;l‘;n(z)i ;saerrls;!;eil;z;
Sequence no. | Country code Plot number Latitude Longitude Altitude Total collecting o 10
code area from to
1 67 04 +44°07'55" +21%58'38" 19 15 1.06 160617 281017
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Ta6ena 41. 672017 (LFM) Pe3ynratu ananuse jucHor onan — LpHu Bpx
Table 41. 672017 (LFM) Results of litterfall analysis — Crni vrh

<
=]
=
° Iepuon cakymbama B — |2 "
. | g Collection period PIICILE aHAI3A E.k &3 )
S g Date of analysis = SR = 32
g %4 — —5 g % n < DL < E S < g £ 2
=3 o =3 =] i} S| @ S =
&2 |2% SE|Z% | g8 §§ E2E 88 | N | s | p|calmg| k |20 M| Fe |cufP |cd| g 5
=] Q 4 s 8B
=8 |EZ ECliB | &5 | 52| 58ET58 ||y |(mglg)| (mgig) | (mgg) | (molg) | /e | ke'e | ugle | ee | koG | MDD | g | D5
] o IS 35 o S Q S =
£§ 5o on 1o on o |[5F g8 o ES §§§ EC §§
S from to from to A g0 22 o))
5 5 B &%
<
g
=
1 4 160617 | 281017 |160617| 201117 | -9 6 018 | 11.1 |0.454| 149 14.9 11759.8/965.3|9585.51285.6/3688.1/41.4|1716.0| 220.6 | 17.0 [663.8|< LD | 87.4
Ta6ena 42. 672017 (LFP) OcHoBHHM moaly 0 CakyIUbamy JHCHOT omnaaa — Mokpa ['opa
Table 42. 672017 (LFP) Basic data on litterfall collection - Mokra Gora
YkynHa Iepuon cakynibamwa
Teorpadcka T'eorpadceka Hanmopcka Bpoj konekroTpa MOBPIIHHA y30pKa 0
Peyuu 6p. Ko ipase Ep.napuene HIUPHHA Iy)KHHA BHCHHA KOJ{ Number of traps CaKyIbakba Sampling period OtChT;Hg [)3511:32;?;1
Sequence no. | Country code Plot number Latitude Longitude Altitude Total collecting o 10
code area from to
67 05 +43°45°27" +19°29'00" 12 15 1.06 270217 091117
Ta6ena 43. 672017 (LFM) Pesynraru ananuse sucHor omaa — Mokpa ['opa
Table 43. 672017 (LFM) Results of litterfall analysis - Mokra Gora
<
0
€pHO]] CaKyIJbamba & i n
= % Collection period Bpuiere anannsa IS o £33 »
5 g Date of analysis = > S Ty 25
= o B °3 1%} <) S — o 3B 5.8
&2 |ZE CE |28 28| 5S|E55.88 | N | s P | ca | Mg | k [Z0|Mn | Fe |CujPb B |Z§
=8 |52 S |58 |&g| 22| 52 E°08 |mo)| (o) | (mylo) | (myig) | (/o) | (my/g) | HEE| HEE | Kele ke PR | ngly | g | 28
] S O S Q s
£5 |:&= o1 10 on 10 S g8 Fl23| 28 |2 é?'- EE
2 2 < & < = S) LE
“oE from to from to B I 23 ©0O
i S B A
<
g
1 5 |270217|091117 (270217 201117 | -9 13 134|111 ({0204 242 158.4 | 579.2 |7617.6(1774.7|11280.6|18.7|127.5| 928.8 |13.7|477.6) < LD | 43.8
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14. CAKYIIUBAIBE U AHAJIM3E JENNIO3ULINJE

[Ipema mumany pacropena KOJEKTOpPA 3a BIAXKHY
JICTIO3UIIM])y HAa CBUM OIJIEAHMM mapienama Husoa 2
(Komaonuk, Lpan Bpx u Mokpa ['opa) moctaBibeHH Cy
WHCTpYMEHTH 3a mpaheme mporeca aernosunuje. To cy
KOJIGKTOPY CaKyIUbaud IaJIaBMHAa KOje Ipoja3e Kpo3
KpyHe crabana - ,, Throughfall” (15 xomana), konekropu
3a Y30pKOBame€ [IEMO3WIMje KOja ce CJInBa HH3
crabma-“Steamflow* (5 komaza), u KoekTOpH 3a cHer (5
KoMaza) T38. ,,Bulk® konexropu.

Martepujanu kopuitheHr 3a uU3pagy Cy KHUYaHe
KOHCTpPYKIIMj€, IUIACTHYHE IIOCy/e, IIEBM W Mpekacra
[1BL] nnatHa, o/l KOjUX je TNpeMa WUJCjHUM HaIpTUMa 32
u3paay CBAaKOr O] MHCTpyMeHara mpema [IpupydHuky,
cacTaBJbeHa ¢yHknmoHanHa ompeMa. [Boxhe je
3amTuheHo o5l Kopo3Wje, a MOCyAe TJe ce TMaJaBHHE
HAaKyIJbajy Cy YKONaHe Cy y 3eMiby (Temmeparypa
3eMJBHINTAa CHpedaBa eBamopandjy). llpm coajamy
eneMeHara KOpWINNEeH je CHIMKOHCKH JIeTaK, YhMe je
n30erHyTa KOHTAMHHALM]a U3 OKOJIMHE.

Ha orneanum noseuma HuBo-a 2 moceOHa naxkma
nmocBehyje ce BIAXHO] [EMO3UIMjH OJf KOjUX je
HajOUTHMja OHA KOja MCIHTYje XeMHU3aM TaJlora KOju je y
HETOCPEHOM KOHTAKTy ca OMJBHUM OpraHuMa Ha Kojuma
ce moayTaHTH U3 Basayxa 3aapxe (ICP Forests, 2010c).

VY Tabenmun 44. 672017 (PLD) u Tabemu 45.
672017 (DEM) nati cy OCHOBHM MOJAId O MeEpewy
aTMocpepCKe  JIENO3WIje W  XEMHUjCKE  aHaInu3e
CaKyIUBEHHX Yy30paka arMoc(epcke Jeno3uiyje Ha
ornieiHoj mapiean Ha KonaoHuky.

VYV Tabemn 46. 672017 (PLD) u Tabemu 47.
672017 (DEM) naté Ccy OCHOBHM MOJAAId O MEpEHY
atMoc(epcke  JCTIO3MIMje M XEeMHjCKEe  aHallu3e
CaKyIUbCHHX Yy30paka aTMoc(epcKe Jero3uidje Ha
oryeiHoj mapenn Ha LlpHoM BpXy.

VYV Tabemn 48. 672017 (PLD) u Tabemu 49.
672017 (DEM) nati cy OCHOBHM MOJAId O MeEpewy
aTMocpepCKe  JIENO3WIje W  XEMHjCKE  aHaInu3e
CaKyIUBCHHX Yy30paka arMoc(epcke Jeno3uiyje Ha
oryeaHoj mapuenu y Mokpoj 'opwu.

14. SAMPLING AND ANALY SES OF
DEPOSITION

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 deposition that passes through the crowns of
trees, (15 collectors), “Stemflow" - collectors for sampling
deposition that pours down the trunks, (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.

Level 1l monitoring devotes special attention to wet
deposition on the sample plots. The most important is the
one which is used to study the chemistry of the deposition
which is in the direct contact with the plant parts that
absorb pollutants from the air (ICP Forests, 2010c).

Table 44. 672017 (PLD) and Table 45. 672017
(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 46. 672017 (PLD) and Table 47. 672017
(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 48. 672017 (PLD) and Table 49. 672017
(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 in Mokra
Gora.
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Cnuka 448. ,, Throughfall komexTop Ha orjeaHOM Cauka 449. , Stemflow koekTop® Ha OTJIEHOM TIOJBY,

nosey, BUT Huso 2, Mokpa ["opa, centembap 2017 BUT Huso 2, Konaonwuk, cenrembap 2017

Figure 448. "Throughfall™ collector on the Level Il Figure 449. “Stemflow" collector on the Level Il sample
sample plot in Mokra Gora, September 2017 plot on Kopaonik, September 2017

Cuauka 450. ,,Bulk konekrop Ha orieaHom mossy, BUT Cimka 451. Yzumame y3opaka BUT 2 Lpuau Bpx
Hugo 2, Lpuu Bpx, 13.03.2017. 28.07.2017.
Figure 450. "Bulk™ snow collector on the Level Il sample Figure 451. Sampling on Level Il sample plot on Crni
plot on Crni Vrh, March 13", 2017 Vrh on July 28", 2017
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Ta6ena 44. 672017 (PLD) Omurru moaty o OrjieaHoj MOBPIIMHA 38 aTMOC(EpCKy aeno3urnjy — Komaonuk
Table 44. 672017 (PLD) General data on the plot for atmospheric deposition - Kopaonik

= AKTUBHH NEPUOJL CaKyIJbamba -

_ _“.é’ g g Collecting period 2 = §/E~ N’E 2 g @
- g 2,2 X £ : = 598 X 2 €% £ =S
&3 53| fis 8 Sy =8 £28 cisg| EE £5 25§ £ S £ %
=g g2 s8%° 25 g2 g5 s w 52,8 S 5 2 g &3 2w g2
55 £2| &S 2E 2% 2t zE3 On Jlo 2255 | 22 i gEd g5 2
5 > S eE S S o B I} S 2 < = =
£3 3 228 555 % ?“’ 2L from to L%Sé %% ge ‘:ég ég gg

n 3 51 151 S = Q3 < = [oNe]

o — — = =N (%) P4
o) as)
01 67 02 01 +43°17'30" +20%48'50" 35 021116 151217 08 1 1.000 0.002 15
02 67 02 02 +43°17'30" +20°48'50" 35 211216 201217 05 1 1.000 0.002 5
03 67 02 04 +43°17'30" +20°48'50" 35 021116 151217 08 1 1.100 0.002 5
01-,, Throughfall “ korexmop, 02- ,,Bulk“ konexmop, 04-,, Stemflow *“ korexmop
01 - "Throughfall® collector, 02- "Bulk™ collector, 04-'Stemflow" collector
Tabena 45. 672017 (DEM) [oparm n1abopatopujcKx aHaim3a 3a aTMoc(epceky nenosuimjy — Konaonuk
Table 45. 672017 (DEM) Results obtained from laboratory analyses of atmospheric deposition - Kopaonik
Tlepuoan Komunn
. CaKyIUbamba a 5 ==

Pejau OFI?IEOJH . Collection period Tepuo Kon % o | ysopxa s ,\-‘E — €8 | Ocram

6poj o H’;‘MHe blr‘o. ysopca | 2= | (mm) pH | E5B 5 K Ca Mg Na N-NH4 cl N-NO3 | S-S0 | % 5. | samamama

Sequence Obseﬁvation On Jlo Peri (J) d Sampler § = Total E,‘g-é 2 | (mg/l) | (mg/l) | (mg/l) | (mg/l) (mgll) (mg/l) (mg/l) (mg/l) g s Other

number from to code 5 & | collected T 5 G | observations

plot number number > s O g
sample ~ £<

(mm)
01 02 211216 080117 01 02 1 5.24 24.8 0.1 0.5 0.0 05 10.1 0.31 1.46 1.277
02 02 080117 | 270117 02 02 1 5.35 35.7 3.8 1.3 0.2 0.6 0.72 15.02 0.17 1.90 0.743
03 02 270117 | 230217 03 02 1 5.60 17.4 0.2 0.7 0.1 0.6 0.04 8.01 0.02 2.76 0.813
04 02 230217 | 090317 04 02 1 5.23 36.2 0.2 0.9 0.1 0.5 0.73 8.01 0.22 3.88 1.393
05 02 090317 | 230317 05 02 1 5.37 14.8 0.3 0.8 0.1 0.5 0.30 8.01 0.02 1.90 0.697
06 02 230317 | 250417 05 04 1 5.05 45.1 12,5 5.3 0.9 0.8 3.99 12.01 0.26 8.01 0.929
07 02 230317 | 250417 06 02 1 4.65 115 0.3 0.9 0.1 0.5 0.18 10.01 0.12 2.33 0.743
08 02 250417 | 220517 07 04 1 6.62 16.8 14.0 11.2 2.2 2.6 8.66 18.02 0.47 2051 | 1.904
09 02 220517 | 290617 07 01 1 5.61 5.1 1.6 3.1 0.5 0.5 1.33 11.51 131 6.89 0.697
10 02 220517 290617 08 01 1 5.18 27.8 3.2 2.2 05 0.1 0.05 13.01 1.79 431 0.743
11 02 290617 110817 09 01 1 5.68 243 2.7 2.3 0.4 0.5 0.74 10.01 0.02 3.19 0.836
12 02 110817 | 040817 10 01 1 5.76 31.1 3.3 2.8 0.4 0.4 2.73 7.01 0.90 7.24 0.813
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[epnoan Komuuna
. CaKyIUbamka a 5 ==
Pennu r]ip OJH Collection period Tepuo Kon % = y30pKa E A-‘E _ § § Ocrana
6poj orieAHe oo | yopka | 25| (mm) | pH | EEEE | K Ca | Mg | Na N-NH4 cl N-NO3 | S0, | % 3 | sanawama
Sequence gg:epr‘jjﬁffn On o Peri (J) 4 | Sampler | £ £ | Total SB2% | (mgh) | (mg) | (mg/) | (mg/) | (mg/) | (o) | (mg/) | (mgl) | EE Other
number ot number from to number code 2 @ | collected z "8 ~ 5 § |observations
P sample &z 5 e
(mm)

13 02 040917 280917 11 04 1 6.20 119 124 254 5.6 2.8 1.34 13.01 1.09 23.70 | 3.297
14 02 040917 | 280917 11 01 1 5.02 21.9 2.1 1.6 0.3 0.1 1.34 10.01 0.64 3.27 1.393
15 02 280917 301017 12 02 1 5.63 25.7 0.4 0.9 0.1 0.1 0.22 8.01 1.56 3.10 0.697
16 02 280917 | 301017 12 01 1 4.96 25 3.1 2.3 0.9 1.6 0.24 9.01 0.19 3.02 0.650
17 02 301017 221117 13 02 1 5.96 24.1 0.3 1.3 0.3 0.1 0.05 9.01 0.27 3.45 0.581
18 02 301017 221117 13 04 1 4.52 58.3 5.5 2.7 0.7 15 2.70 8.01 0.15 6.72 0.813
19 02 301017 | 221117 13 01 1 5.28 29.7 1.4 1.5 0.6 1.1 0.69 11.01 0.11 5.51 0.697
20 02 221117 071217 14 04 1 444 354 6.3 3.0 0.9 1.3 249 7.01 0.01 5.08 1.115
21 02 221117 071217 14 01 1 6.61 96 15 14.2 3.1 1.6 0.80 14.02 0.70 5.34 2.322
22 02 221117 071217 14 02 1 5.79 234 0.2 0.4 0.3 0.1 0.40 9.01 0.09 5.43 1.161
23 02 071217 151217 15 04 1 4.42 51.9 6.2 2.8 0.8 1.0 1.05 9.01 0.29 5.60 1.045
24 02 071217 151217 15 01 1 5.50 24.2 0.4 0.8 0.3 0.1 0.47 10.01 0.04 4.39 1.207
25 02 071217 151217 15 02 1 5.69 21.4 0.3 0.3 0.2 0.1 0.16 2.00 0.29 3.96 0.929
26 02 151217 181217 16 02 1 5.15 22.3 0.3 16 0.5 0.7 0.17 6.01 141 431 1.045
27 02 181217 | 201217 17 02 1 5.83 10.2 0.3 1.7 0.6 0.4 9.01 2.47 6.20 0.975

01- ,, Throughfall “ korexmop,

02- ,,Bulk “ konexmop, 04-,, Stemflow ““ korexmop,.0.- nuje demexmosaro
01 - "Throughfall” collector, 02- "Bulk™ collector, 04-"Stemflow" collector,n.d.- not detected
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Ta6ena 46. 672017 (PLD) Oty mogary o OrJieJHOj MOBPIIMHK 3a aTMOC(hepCKy aeno3uinjy - Lpau Bpx
Table 46. 672017 (PLD) General data on the plot for atmospheric deposition - Crni Vrh

= AKTUBHH NEPUOJL CaKyIJbakba -

_ é g = Collecting period 2 = §/E~ N’E g g @
=8 3 g, 2 £ = 2 ) S 53 £3 it ~T% g5 £S5
g5 sS| SEs £8 Sy 28 £28 Siza| B8 £5 2E8 ES £
=g fz| E&% 25 g 2 £ €:g Ox Jio BE.S| £3 2% 253 £5 5 8
st =5 | 7% ZE <3 g3 552 from to zE5 8| 38 is 2is iz =S

U = )
5 8| f5 | €% | : < =P | 23 | iE 22| B5 | EE
8 — —~ 2 =R I Z
o) m

01 67 04 01 +44°07'55" +21°58'38" 19 241116 201117 12 1 1.000 0.002 15
02 67 04 02 +44°07'55" +21°58'38" 19 201216 111217 03 1 1.000 0.002 5
03 67 04 04 +44°07'55" +21°58'38" 19 121216 281017 12 1 1.100 0.002 5

01- ,, Throughfall ““ kozexmop, 02- ,,Bulk“ konexmop, 04-,,Stemflow “ korexmop
01 - "Throughfall® collector, 02- "Bulk™ collector, 04-'Stemflow" collector
Ta6ena 47. 672017 (DEM) IMoxarm 1abopatopujcKux aHain3a 3a atMochepcKy Aenosunujy - Lipau Bpx
Table 47. 672017 (DEM) Results obtained from laboratory analyses of atmospheric deposition — Crni vrh
Ilepuomu K —~—
Booi CaKyIJbamba o OIIMHA 5 > 5s
Pennu OmlzﬂjHe Collection period | lepuon | Kox £ | yopxa 5 22 E N- g£g | Ocram
6poj I broj y30pKa g3 (mm) pH E5835 K Ca Mg Na NH4 Cl N-NO3 S-S0, Eg 3anaxamba
Sequence OBPLIHHE Period | Sampler | £ € Total 2a3a | (mgl) | (mg/) | (mg/l) | (mgi) (mg/l) (mg/l) (mg/) | £ Other
Observation On Jlo o= gEc 2 (mg/1) s = :
number number code oD collected g8 5°S |observations
Plot number > s © g x
sample 2 i<

01 04 241116 | 310117 01 02 1 3.96 52.8 0.7 5.1 0.4 0.6 1.92 10.01 1.27 0.813
02 04 310117 270217 02 02 1 5.32 8 0.7 1.6 0.2 0.7 0.37 9.01 0.63 2.07 0.697
03 04 270217 | 130317 03 02 1 5.15 36.9 0.5 1.0 0.1 0.7 1.43 9.01 0.75 474 | 0813
04 04 130317 270317 04 04 1 474 3.3 1.8 0.2 0.6
05 04 270317 | 110417 05 01 1 5.89 53.7 3.2 6.1 05 0.6 2.73 12.51 1.88 4.48 | 0.882
06 04 270317 | 110417 05 04 1 429 51.1 0.4 0.4 3.1 8.4 6.16 11.01 2.88 414 | 0.697
07 04 110417 | 190517 06 01 1 5.70 53.7 13 44 0.5 0.6 2.73 12,51 1.88 448 | 0.882
08 04 110417 190517 06 04 1 4.31 11.7 3.7 2.7 0.4 0.6 0.89 12.01 0.22 7.32 0.813
09 04 190517 160617 07 01 1 5.54 284 1.2 2.8 0.3 0.5 131 8.01 0.39 6.38 0.882
10 04 190517 160617 07 04 1 4.66 29.9 7.4 1.9 0.3 0.6 0.01 11.01 1.50 5.86 0.929
11 04 160617 | 270717 08 01 1 439 23.9 6.2 2.1 0.3 0.4 0.01 11.01 1.49 3.02 | 0743
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12 04 160617 | 270717 08 04 1 5.80 76.7 115 35 0.6 0.5 3.49 9.01 0.38 7.07 | 0.882
13 04 270717 | 150817 09 01 1 5.92 1125 0.6 1.2 7.3 5.4 5.59 8.01 6.10 12.32 | 0581
14 04 270717 | 150817 09 04 1 5.51 62.4 8.3 2.3 0.3 0.4 2.09 10.51 0.90 422 | 0581
15 04 150817 | 310817 10 01 1 5.77 0.269 1.0 2.5 0.3 0.6 0.66 11.01 1.33 465 | 0.929
16 04 150817 | 310817 10 04 1 6.16 63 11.5 24 0.4 0.4 5.31 5.01 2.36 345 | 0.650
17 04 310817 | 140917 1 01 1 5.94 38.8 17 2.9 0.3 0.4 0.95 6.51 2.81 0.00 | 0.697
18 04 310817 | 140017 1 04 1 5.88 67.6 27.6 12.0 17 0.1 6.56 5.51 2.44 3.62 | 0.929
19 04 140917 | 251017 12 01 1 5.30 72.6 4.4 11.8 11 0.1 1.60 7.01 2.48 6.72 | 0.464
20 04 140917 | 251017 12 04 1 430 29.2 8.2 2.9 0.4 0.1 1.27 18.02 2.11 396 | 0813
21 04 251017 | 281017 13 01 1 5.12 53.7 1.4 3.2 0.4 0.1 0.61 10.01 1.06 491 | 0813
22 04 251017 | 281017 13 04 1 479 50.8 7.3 3.6 0.3 0.1 0.23 7.01 1.34 327 | 0.882
23 04 281017 | 201117 14 01 1 3.96 36.3 4.7 2.7 0.3 0.1 0.09 5.01 1.65 379 | 1161
24 04 281017 | 201117 14 04 1 4.89 478 1.4 3.2 0.2 0.1 0.25 6.01 1.70 327 | 0581
25 04 281017 | 201117 14 01 1 4.16 36.3 4.1 1.9 0.3 0.1 0.09 5.01 1.65 379 | 1161
26 04 201117 | 111217 15 02 1 5.71 33.1 0.4 0.9 0.4 0.1 0.18 8.01 1.53 431 | 0.929

01- ,, Throughfall “ konexmop, 02- ,,Bulk “ korexmop, 04-,,Stemflow “ korexmop, n.0.- Huje demexmosaro
01 - "Throughfall® collector, 02- "Bulk™ collector, 04-"Stemflow" collector, n.d.- not detected
Taoena 48. 672017 (PLD) Omrirri moaru o oriieIHOj MOBPLIMHK 3a aTMochepeKy aenosunujy — Mokpa I'opa
Table 48. 672017 (PLD) General data on the plot for atmospheric deposition — Mokra Gora
5 AKTHBHI TIepHO]L CAKYTIULamA -

3 N § -§ . E % . Collecting period “ g aa %E mg ; E 3 §
gt 8| 55 = 8 S s ce | 253 cis,| % 52 | 258 EE i3
i | gis S5 g = 5 g 55w §3°8| &: i 585 g2 5 3
8| 25| Zgg | 2 | 28 | €8 | EIE| o o |zg3%| 58 | iz | Eiz | =i =t
" 8| fT5 | &% | 3 | FER | M © | &R i3 | fE | Tip | BT | i

é et et = gD 3 Z O

01 67 05 01 +43%4527" | +19°29'00" 12 071216 221217 13 1 1.000 0.002 15
02 67 05 02 +43%4527" | +19°29'00" 12 161216 170117 02 1 1.000 0.002 5
03 67 05 04 +43°%4527" | +19°29'00" 12 071216 221217 12 1 1.000 0.002 5

01- ,, Throughfall “ korexmop, 02- ,,Bulk konexmop, 04-,,Stemflow “ korexmop

01 - "Throughfall® collector, 02- "Bulk™ collector, 04-"Stemflow" collector
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Tabena 49. 672017 (DEM) INoxarm 1abopaTopHjCKUX aHAIM3a 3a aTMOC(hepcKy nerno3urmjy — Mokpa ['opa
analyses of atmospheric deposition — Mokra Gora

Table 49. 672017 (DEM) Results obtained from laborator

Tepronu Komiaun o ==
i CaKyIbamba I o =
Peﬂﬂ.n oril::zjﬁe COlleC}tfir:m period HZPHO Koz g2 y32p1<a E z :? e N- N- § i: Ocraza
6poj . y30pKa 8= pH =585 K Ca Mg Na Cl S-S0, | & 3anaxama
Sequence | MOBpumHE OPj | Sampler | 28 | (MM o322 | mohy | may | oy | mamy | NP4 mam | NO3 | may | EE | other
number I:C))Ibservatlon On Tlo Period code S Total B 253 (ma/l) (mg/l) E = | observations
ot number from to number » collected S O e x
sample I
01 05 161216 170117 01 02 6.41 85.1 0.3 24 0.5 0.7 0.28 16.02 1.90 2.15 0.697
02 05 170117 270217 02 01 5.89 32 0.6 3.2 0.4 0.6 0.37 7.01 0.39 3.02 0.929
03 05 270217 200417 03 01 5.95 185 0.5 2.1 0.3 0.7 0.29 8.01 0.53 2.07 0.697
04 05 270217 200417 03 04 4.37 55.5 44 5.7 14 0.7 2.54 11.01 1.30 4.48 0.975
05 05 200417 110517 04 01 5.95 27.6 0.8 3.1 0.3 0.6 0.44 10.51 0.58 6.29 0.929
06 05 110517 150617 05 04 6.10 26.1 10.3 12.3 2.4 1.6 3.05 24.03 6.42 1.625
07 05 110517 150617 05 01 5.86 26.7 0.8 3.6 0.5 0.5 0.12 11.01 1.36 3.96 1.509
08 05 150617 200717 06 01 5.16 114 0.8 3.2 0.4 0.5 0.01 10.51 2.70 3.62 0.697
09 05 200717 180817 07 04 5.76 50.2 3.1 3.7 0.5 0.5 0.22 7.01 1.23 7.32 0.464
10 05 200717 180817 07 01 6.35 2715 24 5.3 4.0 0.6 1.67 450 0.66 6.81 0.581
10 05 180817 070917 08 04 4.78 27.1 2.2 6.9 1.0 0.6 0.90 8.01 3.46 2.50 0.581
11 05 070917 200917 09 01 5.56 26 11 4.9 0.5 0.1 0.42 8.01 0.81 2.76 0.581
12 05 200917 280917 10 04 6.37 153.6 14.6 15.0 3.3 1.0 15.35 | 29.03 1.28 19.99 3.135
13 05 200917 280917 10 01 5.63 76.1 0.4 34 0.6 0.1 3.11 12.51 1.742
14 05 280917 051017 11 04 7.80 40 9.5 72.3 0.1
15 05 280917 051017 11 01 7.84 190 0.9 8.7 74.4 0.1 0.06 15.02 2.06 3.53 13.235
16 05 051017 191017 12 04 4.24 52 5.9 8.9 19 0.1 4.15 1351 1.38 5.51 0.975
17 05 051017 191017 12 01 5.48 21.7 0.3 1.7 0.3 0.1 0.04 12.01 1.09 2.76 0.929
18 05 191017 301017 13 04 3.99 56.9 5.0 7.1 1.7 0.1 1.76 6.01 0.62 9.65 1.393
20 05 191017 301017 13 01 5.33 14.7 0.9 2.3 0.4 0.1 0.03 8.01 0.32 2.33 0.813
21 05 191017 301017 13 02 5.63 0.4 0.9 0.1 0.1
22 05 301017 091117 14 04 4.85 95.3 4.7 10.9 25 0.1 12.01 0.99 1.625
23 05 301017 091117 14 01 5.86 30.1 0.4 24 0.4 0.1 0.04 9.01 0.44 3.62 0.743
24 05 091117 271117 15 04 4.13 7.6 6.3 7.7 2.6 19 0.15 17.02 0.01 3.79 0.929
25 05 091117 271117 15 01 5.78 80 0.3 2.2 05 0.1 173 | 10.01 0.67 9.82 0.975
26 05 271117 221217 16 04 5.49 22.7 1.0 2.0 0.7 0.1 0.79 7.01 5.34 1.045

01- ,, Throughfall *“ konexmop,

02- ,,Bulk “ xorexmop, 04-,, Stemflow *“ konexmop, n.0.- nuje demexmosano
01 - "Throughfall® collector, 02- "Bulk™ collector, 04-"Stemflow" collector, n.d.- not detected
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15. Y30PKOBAIE U AHAJIU3E 3EMJ/bUIIHOI'
PACTBOPA Y 2017. TOAUHHA

Ilopen mnoA3eMHHX BOJIEHHX TOKOBA, LIYMCKO
3eMJBHIITE Kao HM3BOP M OCHOBa TJE MPOIEC KpyXKermba
MaTepHje W eHepruje y MpUpOAH MOYNhEe W 3aBpIlaBa ce,
0azanHU je JEMOHEHT Tajora 3arajema  CBHX
aHTpororeHux u3popa. OBe MarepHje HaKyIUbajy ce U Y
caMuUM OpraHu3MuMa Oujpaka - JAenoBuMa crabanma, y
rpaHYMIIaMa ¥ acCHMIJIAIIOHMM opraHuMa npseha, Ha
NOBPIIMHU ¥ YHYTap OKMBUX OWBHUX TKHBA. Y
3eMJBMIIHUM XOPU30HTUMa Ha Kpajy ce JCToHY]Y
HOJIyTaHTH PACTBOPEHH Y IMaJaBUHaMa, O] KOjUX Cy KHIIa
Y CHET KOJINYMHCKU Haj3HAYajHU]H.

AHanmzama  XemH3Ma  oApeheHe  KOMMUYMHE
aTMOC(epCKOT Tajlora KOjH CIHpa aCHMUJIAIFIOHE OpraHe,
rpane u ae6na apeeha u mpakTUYHO ce ,,pouehyje’ kpo3
KpOIlllbe W OMBa CaKyIUbeH Y CHEUHjajHe KOJEKTOpe,
yTBphyje ce mpucyTHOCT oxapeheHe miTeTHE Marepwje,
HeHa KOHIIEHTpaIMja 1o jeANHUIM noBpmuHe. Moryhe je
NPaTUTH Peakinjy OUIbKE Kao KHUBOT OpraHU3Ma Ha yTHIIAj
oBOT (pakTOpa Kpo3 BpeMe W Tperno3Hatu Bezy mmel)y
NOAJIOKHOCTH Tor ApBeha OomecTuma M LITETOYMHAMa U
aepo3arahema. L{usb Ou 610 1 1ohM 10 MHOTO Pa3TUIUTHX
3aKJby4aKa O TPEHYTHOM CTamkby BUTAIHOCTH LIYME WIA
JIOKa3aTH HEMOOWTHE YYMHKE INTETHOCTH Ha II0jeIMHE
BpcTe. Jeman ox nuibeBa Ouia 6u MoryhHoCT aa ce youn
pas3iuKa y OTHOPHOCTH Ha OBE CyIICTaHIle Mel)y BpcTama u
TaKo y KyaTrypama (aBopu3yjy pe3HUCTCHTHHjE JpBEHACTEe
BpPCTE Kao BHJI JYTOPOYHOT TUIAHUParba.

WHTeH3uBHE CTy/AMje ce KOHTHHYHPAHO CIPOBOJIE
NOCTaBJbabEM TPABUTAIMOHMX JIM3UMETapa y YCOHH
BEPTUKAIHU 3uj TocTojehnx memonomknx mpoduina Ha

CTAIHUM JyOMHAMa WCIIOJ XOpPH30HATa  OPTaHCKe
MPOCTHPKE KOju Bapupa 3a cBa TpH mpodmia (cauka 452-
455.). VY3opuu JAemo3uiMje  3eMIBHIIHOI  pacTBOpa

CaKyIUbaHH Cy  3ajeJHO Ca OCTaIUM IapaMeTpuma
MOHHUTOPHUHIa KOjU C€ Ha OIIEAHO] cTaHWIM KomaoHuk
KOHTHHYHMpPAHO IpaTe W O] CBa TPH NPaBJECH je jelnaH
30upHu y3opak (Google 4).

V tabemu 50. 672017 (PSS) u tabenu 51. 672012
(SSM) nmatm ¢y OCHOBHHM TIOAAIM O MEPEELY 3EMIBHIITHOT
pacTBOpa M XEMHjCKE aHaJM3€ CaKyIUbEHHX Yy30paka
3eMJBHIIIHOT ~ pacTBOpa Ha OIJIEJJHO] TMaplein Ha
Komnaonuky.

V Tabemu 52. 672017 (PSS) u tademu 53. 672012
(SSM) matu cy OCHOBHHM IMOJAIM O MEPEHY 3EMJBUIITHOT
pacTBOpa M XEMHjCKE aHaln3e CaKyIUhCHUX Yy30paka
3eMJBHIIHOT PAacTBOpa Ha OrJienHoj napuenn Ha L{pHom
BpXy. Y Tabemu 54. 672017 (PSS) u tabemu 55. 672017
(SSM) nmatm ¢y OCHOBHHM TIOAAIM O MEPEFY 3EMJBHIITHOT
pacTBOpa M XEMHjCKE aHalnu3e CaKyIUbCHUX Y30pakKa
3eMJBHIIHOT pacTBOpa Ha OIMIEAHOj Mapuenn y MOoKpoj
Topu.

15. SOIL SOLUTION SAMPLING AND
ANALYSES IN 2017

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.

The presence of specific harmful substances
and their concentrations per unit area are determined
by analyzing the chemistry of a specific quantity of
atmospheric deposition that is leached out from the
tree assimilation organs, branches and trunks and
filtered through the crown to be collected in specially-
designed collectors. It is also possible to 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.

Intensive studies are continuously carried out
by installing gravity lysimeters in the frontal vertical
wall of the existing soil profiles at constant depths
under the organic horizon which varies for all three
profiles (Figure 452-455). The samples of soil
solution deposition are collected together with other
samples of the monitoring parameters assessed on the
sample plot on Kopaonik and then one combined
sample is formed (Google 4).

Table 50. 672017 (PSS) and Table 51.
672012 (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 52. 672017 (PSS) and Table 53.
672012 (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. Table 54. 672017 (PSS) and Table 55.
672017 (SSM) show the basic data obtained from the
soil solution measurements and chemical analyses of
soil solution samples collected on the sample plot in
Mokra Gora.
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Cauka 452. VHcTamupaH JTu3uMerap ca

Cuimka 453. MHctanupan 1u3uMeTap ca KOJIEKTOpOM
KOJIEKTOPOM 3a

3a 3eMJBUILHN PacTBOP

3eMJbHIIHY pacTBOp Ornenno nosse BUT Orneano nosse BUT HUBO 2 - Lpuu Bpx
HUBO 2 Figure 453. The installed lysimeter with the soil
- Konaonux solution collector — Level 11 SP Crni Vrh

Figure 452. The installed lysimeter with the soil
solution collector — Level 11 SP Kopaonik

. 4

Cnuka 454. PekoHcTpyKuyja JU3uMeTapa ca Cuanka 455. PexkoHCTpyKIMja TU3UMeTapa ca
KOJIEKTOPOM 32 3eMJBUIITHH pacTBop, OTIIeHO KOJICKTOPOM 32 3eMJBHUIITHA pacTBOp, OTIIeIHO MOJhe
nosbe BUT HUBO 2 —Konaonuk BUT HUBO 2 -Komaonuk
Figure 454. Reconstruction of the installed Figure 455. Reconstruction of the installed lysimeter
lysimeter with the soil solution collector — Level with the soil solution collector — Level 11 SP
11 SP Kopaonik Kopaonik
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Taoena 50. 672017 (PSS) OcHoBHH MOAIK O MEPEY 3aMJBHIITHOT pacTBopa — KomaoHuk

Table 50. 672017 ( PSS ) General data for soil solution collection - Kopaonik
Bpoj .
Penuu 6poj Iﬁ;)'fBe oryiefiHe I'eorpadcka T'eorpadcka Hanmopcka Konexto KOHI;/(TO a 3eMJBHIIHI ca]iygi};la Hatym JHatym . E?IZJH) a 33;:::;3
Sequence é]())unt MOBPILIHHE lupuna Hyxuna BHCHHA CollectoI? Tve 0]]3 CI10j DG}; th of MoveTKa 3aBpILIEeTKa lember of Other
number Y Observation Latuitude Longitude Altitude P Soil profile pth. Start day End date -
code plot number collector collection observations comments
01 67 2 +43°17'30" +20°48'50" 1712/35 1 03 H -0.30 021116 220517 1
03-I' pasumayuonu muzumemap
03- Gravity lysimeter
Taoesa 51. 672017 (SSM) IMoxaru 0 3eMIbUITHOM pacTBOpy — KomaoHuk
Table 51. 672017 (SSM ) Soil solution measurements - Kopaonik
bpoj Ilepuoau cakyrbama
Pg;[(x;l_n oryeaHe Collection date HeBprgf)Zl H KougykTusurer Ocrana
Se Eeﬂ] ce ToBpuinne Peri 0] d Komnekrop P (uS/cm) K Ca Mg N-NO; | S-SO;~ | ankamurer Na 3anaxama
q Sample plot Collector Conductivity (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) (neg/l) (mg/1) N-NH,4 Cl Other
number (0) o number
number Froﬂm To (uS/cm) alkalinity (mg/l) (mg/l) fcomments
01 02 021116| 220517 01 03 5.69 24.9 0.4 1.6 0.1 095 | 11.2 0.46 0.4 3.73 9.01
03-I' pasumayuonu ruzumemap, H.0.- Huje 0emeKmosaro
03- Gravity lysimeter, n.d.- not detected
Ta6ena 52. 672017 (PSS) OcHOBHHU MOJIAIH O MEPEHY 3aMJBHIIHOT pacTBopa — LIpHu Bpx
Table 52. 672017 ( PSS) General data for soil solution collection — Crni vrh
Bpoj .
Penuu 6poj Kx?;se oryenHe T'eorpagcka T'eorpadcka Hanmopcka Konexro KOHZE:IO a 3eMJBHIIHI callfyg;:iba Harym Jatym . Eggib a 341?_[31;:;;&1
Sequence Ap TIOBpIIMHE Ilupuna Hyxuna BHCHHA P P cI10j Y ToyeTKa 3aBpIIETKA P
Country . - . - Collector Type of . . Depth of Number of Other
number Observation Latuitude Longitude Altitude Soil profile - Start day End date -
code plot number collector collection observations comments
01 67 4 +44°07'55" | +21°58'38" 19 1 03 H -0.30 241116 | 201117 5

03-I' pasumayuonu muzumemap
03- Gravity lysimeter
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Taodena 53. 672017 (SSM) IMoxaru 0 3eMIbUITHOM pacTBOpy — LIpHE BpX
Table 53. 672017 (SSM ) Soil solution measurements — Crni vrh

Peguu orirc,: Zjﬂe INepuonu cakynsbama| [lepuox KomaykTusHTeT Ocrana
Se63§31 ce IMoBprunHe Collection date Plzrrio(; d Kounekrop PH (uS/cm) K Ca Mg N-NO; | S-SO,” | ankamuter Na N-NH,4 Cl 3anaxarma
q Sample plot On Collector Conductivity | (mg/l) | (mg/l) | (mg/l) | (mg/l) (mgll) (neqg/l) (mg/l) (mgll) (mg/l) Other
number o number o
number From To (uS/cm) alkalinity comments
01 04 241116 | 110417 01 03 6.43 41.7 1.8 11.0 0.6 037 |wnx/nd 2.09 0.5 v.a/nd | wa/nd
02 04 110417 | 190517 02 03 5.84 30.2 1.5 2.3 0.3 0.78 0.00 1.28 0.6 0.94 11.01
03 04 190517 | 160617 03 03 5.47 5.4 14 14 0.2 1.82 3.27 0.7 0.4 0.01 10.01
04 04 160617 | 150817 04 03 6.59 u.1./nd 8.6 3.5 0.8 |wa/nd|nna/nd 1.86 0.5 v.a/nd | aa/nd
05 04 150817 | 201117 05 03 541 .1/ nd 6.9 6.4 09 |wa/nd|ua/nd| wan/nd <0.1 v.a/nd | aa/nd
03-I pasumayuonu auzumemap, 1.0.- Huje demexmosano
03- Gravity lysimeter, n.d.- not detected
Ta6ena 54. 672017 (PSS) OcHoBHY TIOAAIN O MEPEY 3aMJBHINHOT pacTBopa — Mokpa I'opa
Table 54. 672017 ( PSS) General data for soil solution collection — Mokra Gora
Bpoj .
. K T ( b O
Pgm—m 0poj upn?:lse oryieiHe Teorpadcka T'eorpadcka Hanmopcka Kosextop Konef::opa 3emmugu-m cai[)}:nile{liba Harym Hatym npagzib a 3an(;1;§ia
equence Country noBpuIMHe lJanHHa Lly)x_nﬂa BHCHHA Collector Type of cioj Depth of rnoyveTKa 3aBpIIETKA Number of Other
number code Observation Latuitude Longitude Altitude collector Soil profile collection Start day End date observations comments
plot number
01 67 05 +43°45'27" | +19°29'00" 12 1 03 H -0.30 071206 221217 11

03-I' pasumayuonu muzumemap
03- Gravity lysimeter




Taoena 55. 672017 (SSM) IToxaru 0 3eMIbUITHOM pacTBopy — Mokpa I'opa
Table 55. 672017 (SSM ) Soil solution measurements — Mokra Gora

PeHH.H oriEgHe [Ieprom: c_aKyrIJLaH)a Hepnp}l KoHayKTHBUTET Ocrana
Segﬁ g% ce IMoBprunHe Collection date PErriOOJ d Kounekrop pH (uS/cm)' K Ca Mg N-NO; | S-SO;” | ankanurer Na N-NH,4 Cl 3anaxama
Sample plot On Collector Conductivity (mg/l) | (mg/l) | (mg/l) (mg/l) (mg/1) (neg/l) (mg/1) (mg/1) (ma/l) Other
number Tlo number S
number From To (uS/cm) alkalinity comments
01 05 071116 | 270217 01 03 7.12 153.4 15 14.0 11.2 0.37 7.2 3.02 0.6 2.27 17.02
02 05 270217 | 200417 02 03 7.1 58.0 13 13.1 9.1 2.5 6.98 2.21 0.5 1.80 15.02
03 05 200417 | 110517 03 03 7.20 44.0 1.3 16.8 9.1 1.18 12.93 2.55 0.5 2.34 10.01
04 05 110517 | 150617 04 03 8.10 18.9 3.0 19.0 8.7 0.91 10.17 3.48 0.4 2.63 1151
05 05 150617 | 180817 05 03 8.14 252 10.6 18.8 10.6 4.73 8.27 4.23 0.6 3.70 13.01
06 05 180817 | 200917 06 03 6.01 56.8 2.0 7.2 1.1 0.61 3.27 1.39 <0.1 1.34 10.01
07 05 200917 | 280917 07 03 6.20 76.1 8.5 11.3 28 |wa/nd|uax/nd| 174 0.4 3.11 1251
08 05 280917 | 191017 08 03 7.06 124.6 4.0 255 7.5 1.68 0.00 3.14 0.2 0.67 1151
09 05 191017 | 301017 09 03 7.00 304.00 3.2 28.5 10.3 8.99 4.39 2.09 <0.1 141 10.01
10 05 201117 | 271117 11 03 7.13 150.80 2.3 20.5 12.7 1.45 10.77 3.83 1.2 1.04 17.02
11 05 271117 | 221217 12 03 6.25 108.8 8.2 10.6 6.9 6.89 7.58 2.09 <0.1 0.80 4.00

)3-I pasumayuonu ruzumemap, H.0.- Huje 0eMeKMOBAHO
3- Gravity lysimeter, n.d.- not detected
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16. MPOIIEHA OIITEREIA
ACAMIJIALIMOHUX OPTAHA OJ1 030HA HA
BUT HUBOA I1 Y CPBUJA TOKOM 2017.
TOJNHE

16.1. Oraeana noppmnna - BGUT Husoa Il Ha
Konaonuky

Y rtabemn 56 mnpukazaHa cy omrehema Ha
cTabnrma o3HaueHnM OpojeBuma 9, 20, 54, 76 u 108, Ha
KOjuMa je BPIIIEHO UCTIMTHBAME ormTehema o1 030Ha.

16. ASSESSMENT OF OZONE-INDUCED
INJURY ON PLANT ASSIMILATION ORGANS
ON THE LEVEL Il SAMPLE PLOTS IN SERBIA
IN 2017

16.1. Observation plot of the Level 11 sample plot on
Kopaonik

Table 56 shows the damage to the trees
numbered 9, 20, 54, 76 and 108 which were selected for
the analysis of ozone-induced injury.

muke 456, 457, 458 u 459. BUT Huso |l — Konaonnk 2017.

B -

Figures 456, 457, 458 and 459. Level Il SP — Kopaonik 2017

Ta6ena 56. Orena omrrehera 01 030HA Ha aCHMUIIALIMOHKM opraHuma Picea abies L
Table 56. Scoring of the ozone-induced injury on the assimilation organs of Picea abies L

bp. crabna
Tree number J 20 54 76 108
Cexperma | 4 | 5 | 3] 4| 5| 6|7 |8 |9 |10]|11|12|13]14]15
Sequence
0 + + + + + + + + + + + + + + +
1
2
3
KomenTap Comment
HMana  08.06.2017. rommre m 16. 10. 2017. The samples for laboratory analysis were taken

TOAMHE y3€TH Cy y30pLH 3a JIabOpaTopHjCcKy aHaIu3y ca
no 3 rpaHe ca 5 crabama cMpye Ha KOjUMa je BpLIEHa
orieHa omrehema (cradia o3HadeHa OpojeBuma 9, 20, 54,
76 u 108). YetnHe Cy ceveHEe Ha Ty)KWHY 1O 3 MM H
craBjbeHe 'y EnengopdoBe kuBere ca HaBojuMa
3anpemMuHe 1.5 M, Yy KOjuMa ce Hajasho MpUIpPEMIbEH
pactBop  (2.5% rnyrapanmexuna y CopeHCeHOBOM
nydepy pH 7.0) u Ha muMa je BpiieHa oleHa omrehema
[0 CKaJlW, a Pe3yATaTH WCIHUTHBAMba IMPUKA3aHU CYy Yy
Tabemn 55.

from 3 branches of 5 Norway spruce trees and the damage
was assessed (trees 9, 20, 54, 76 and 108). The samples
were collected twice in 2017 - on June 8" and October
16™. Needles were cut to a length of 3 mm and placed in
1.5 ml Eppendorf cuvettes with the prepared solution
(2.5% glutaraldehyde in Sorensen’s buffer pH 7.0). The
injuries were then scored according to the given scale and
the study results are presented in Table 55.

The summary results presented in Table 55 show
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Pesynratn npukazanu y tabenm 55, moxasyjy aa
Ha Tadku HeMa omTehema MPOy3pOKOBAHUX [€jCTBOM
MOBUILICHUX KOHIEHTpaIyja 030Ha.

Ormure 3ApaBCTBEHO CTambe Ha HCTPAKMBAHOM
JOKAJUTETY HE IOKa3yje BHJBMBE 3HAKE XJIOPO3E HA
YeTUHaMa U YHyTap CacTOjHHE U HA pyOOBHMA.

16.2 Ornenna noppmuna - BUT Husoa Il I{puu Bpx

VY tabemu 57 mnpukazana cy omrehema Ha
cTabnrma o3HaueHUM OpojeBuma 42, 43, 46, 51 u 57
Ha KOjUMa je BpIIEHO HCIUTHBamke omrehema of
030Ha.

that the sample plot didn't suffer any damage caused by
increased 0zone concentrations.

The general health state on the investigated site is
without any visible signs of chlorosis on the needles in
the stand or on the edges.

16.2 Observation plot of the Level 11 sample plot on
Crni Vrh

Table 56 shows the damage to the trees
numbered 42, 43, 46, 51 and 57 which were selected
for the analysis of ozone-induced injury.

Tao6esa 57. Oriena omirehersa 0/ 030Ha Ha aCHMIIAIIMOHMM opranuMa Fagus moesiaca
Table 57. Scoring of the ozone-induced injury on the assimilation organs of Fagus moesiaca

Bp. crabma 42 43 46 51 57
Tree number
Ceksenua | 1 2 3 4 5 6 7 8 9 |10 |11 |12 13 14 15
Sequence
0 + + + + + + + + | + + + + + + +
1
2
3

Il — Lpuu Bpx 2017
Figures 460, 461 and 462. Level 1l SP — Crni Vrh 2017
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Ciuke 463, 464 u 465. BUT Huso Il — Lpau Bpx 2017
Figures 463, 464 and 465. Level Il SP — Crni Vrh 2017

KomenTap

Hana 26.06.2017. u 14. 09. 2017. usBpiieH je
mperyien OmomHmuKanwjcke Tadke Husoa II koja ce
Hanasu Ha [{pHoM Bpxy kox bopa, y cactojurn OykBe —
Fagus moesiaca (K. Maly). VYszopmm numha cy
CaKyIlJb€HH ca cTabana o3HaueHUX OpojeBuma 42, 43, 46,
51 u 57, xako OM ce HCIUTHBAKEM O0yXBaTWIIa U cTala
3aceheHa jaudM CKIIOTIOM M Ha craliia Ha OTBOPEHHjEM,
MIPOrajbEHOM JIeNTy CAaCTOjHHE.

Hakon  mpernena  HHMCMO  KOHCTAaTOBAJIM
omrehea M3a3aBaHa MOBHIIEHHM KOHIIEHTpalHjama
030Ha.

16.3 Oranenna nospmmna - BUT Husoa |1 Moxkpa
I'opa

Y Tabenmu 58 mnpukazana cy omrehema Ha
cTabnuma o3HaueHuM OpojeBuma 153, 157, 283, 322 u
350, Ha KojUMa je BPILUEHO WCIHUTHBAMmE omTehema of
030Ha.

L

Comment

The inspection of the Level 1l sample plot located
on Crni Vrh near Bor, in a stand of the Balkan beech -
Fagus moesiaca (K. Maly) was conducted on June 26",
2017 and on September 14" 2017. The samples were
taken from trees 42, 43, 46, 51 and 57. The leaves were
sampled both from the trees overshadowed by the dense
canopy of other trees and from the trees growing in the
part of the stand with the open canopy.

The inspection revealed no damage caused by
increased ozone concentrations.

16.3 Observation plot of the Level 11 sample plot on
Mokra Gora

Table 57 shows the damage to the trees marked
153, 157, 283, 322 and 350 which were selected for the
analysis of ozone-induced injury.

Tabena 58. Onena omreherwa o1 030Ha Ha ACUMUIIAIMOHUM opraHuMa Pinus sylvestris L
Table 58. Scoring of the ozone-induced injury on the assimilation organs of Pinus sylvestris L

Bp. crabmna
e mbor 153 157 283 322 350

CekBeHIa

Sequence 1 2 3 4 5 6 7 8 9 10 11 12 13 | 14 | 15
0 + + + + + + + + + + + + + + +
1
2
3
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Ciuxe 466 u 467. BUT - Huso Il — Mokpa I'opa 2017

Figures 466 and 467. Level Il SP — Mokra Gora 2017

Cauxe 468, 469 u 470. Hugo || — Mokpa I'opa 2017.
Figures 468, 469 and 470. Level Il SP — Mokra Gora 2017

KomenTap

Hana 28.06.2017. u 24.10. 2017. wu3BpiueH je
npernen OwomHaMkanujcke Tauke Hwupoa II koja ce
Hana3u Ha Mokpoj ['opu, y cacrojunu 6estor 6opa (Pinus
sylvestris L.). Y3opiu 3a 1a00paTopujcKy aHaIn3y y3eTH
cy ca 3 rpane mo 5 crabaja Ha KOjuMa je BpIICHA OLEHa
omrtehema (crabna o3HaueHa OpojeBuma 153, 157, 283,
322 u 350). YUernHe cy ceueHe Ha JAYXHHY 10 3 MM H
craBjbeHe y EnengopdoBe kuBere ca HaBojuMa
3anpeMuHe 1.5 MI, y KOjUMa ce Hajla3uo MPHIPEMIbCH
pactBop  (2.5% rnyrapenaexuga y CopeHCEeHOBOM
nydepy pH 7.0) 1 Ha wHUMa je BpieHa oreHa omTehema
MO CKalIW, a pPe3YJTaTH HUCIUTHBAkba NPHKA3aHU Cy Y
tabenu 57.

Pesynratu nmpukazanu y tabenu 57 mokasyjy aa
TPETJIeIOM HICY KOHCTaTOBaHa omrehema o1 030Ha.

Comment

The inspection and sample collection on the
Level 1l sample plot in Mokra Gora was conducted in a
stand of Scots pine (Pinus sylvestris L.) two times in 2017
— on June 28" 2017 and on October 24" 2017. The
samples for laboratory analysis were taken from 3
branches of 5 trees and the damage was assessed (trees
153, 157, 283, 322 and 350). Needles were cut to a length
of 3 mm and placed in 1.5 ml Eppendorf cuvettes with the
prepared solution (2.5% glutaraldehyde in Sorensen’s
buffer pH 7.0). The injuries were then scored according to
the given scale and the study results are presented in
Table 57.

The summary results presented in Table 57 show
that the trees didn't suffer any damage caused by
increased ozone concentrations.
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Tabema 59. 672017.(LTF) IIporena omrehema yeTnna o1 030Ha — KomaoHuk
Table 59. 672017.(LTF) Scoring of ozone-induced injuries - Kopaonik

'BOT'OTU T
P 6001 ' Kon spere ﬂalj;g L};;?TC Vsopax 6poj Tatym Hatym (fl)ns.q(feinna 02 Hpomﬂz:s:;r;}be ot Baxehu Hawms Ocrane )

gggtljden}c) sj Kox np3ase | Tauxa 6poj _]?gg :th?ear Tree species Srfa:?\:;lg: Sample y30pKoBatba :;Ir?gll; gsfi:s of thelgljjlrjrré/nt eqr | Iniury of the last year ;;23: rierexroparsa Type 06331;211@«:
number | ©OUMY €0 Plot number code tree species number | Sampling date date needles %y needles % Validated of validation observations

1 67 2 9 118 Picea abies 1 080617 150717 0 0 NR M

2 67 2 9 118  |Picea abies 2 161017 301017 0 0 NR M

3 67 2 20 118  |Picea abies 4 080617 150717 0 0 NR M

4 67 2 20 118  |Picea abies 5 161017 301017 0 0 NR M

5 67 2 54 118 Picea abies 7 080617 150717 0 0 NR M

6 67 2 54 118 Picea abies 8 161017 301017 0 0 NR M

7 67 2 76 118 Picea abies 11 080617 150717 0 0 NR M

8 67 2 76 118 Picea abies 12 161017 301017 0 0 NR M

9 67 2 108 118  |Picea abies 13 080617 150717 0 0 NR M

10 67 2 108 118 Picea abies 14 161017 301017 0 0 NR M

1 67 2 9 118 Picea abies 1 080617 150717 0 0 NR M

2 67 2 9 118  |Picea abies 2 161017 301017 0 0 NR M

3 67 2 20 118  |Picea abies 4 080617 150717 0 0 NR M

4 67 2 20 118  |Picea abies 5 161017 301017 0 0 NR M

5 67 2 54 118 Picea abies 7 080617 150717 0 0 NR M
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Ta6ema 60. 672017.(LTF) IIporena omrehema mumtha o o30Ha — Lpau Bpx
Table 60. 672017.(LTF) Scoring

of ozone-induced injuries — Crni Vrh

Hayunu OBOTOJIUIILE OIIT. I
) HA3uB BpCTC . % POLIJIOIOAUIIHE OIIT.
Pexnn 6poj . | Booi cra6ma Kon Bpcre Scientific V3opak 6poj Hatym Hatym Iniur % Baxehn Hauun Ocrane
Sequence Ko npsase | Tauka 6poj TS? eJ number Tree species name of Sample Y30pKOBarba ananmse fh jury t Injury of the last year  |cTaTyc y3opka| netextoBama Type |o63epBammje Other|
number | Uty code | Plot number code tree species number Sampling date |Aanalysis date| © fegg{g}) A)year needles % Validated of validation observations
Fagus
1 67 4 42 18 moesiaca 1 260617 150717 0 0 NR M
2 67 4 42 18 Fagus 2 140917 301017 0 0 NR M
moesiaca
3 67 4 43 18 Fagus 5 260617 150717 0 0 NR M
moesiaca
4 67 4 43 18 Fagus 6 140917 301017 0 0 NR M
moesiaca
18 Fagus
5 67 4 46 moesiaca 7 260617 150717 0 0 NR M
6 67 4 46 18 Fagus 8 140917 301017 0 0 NR M
moesiaca
7 67 4 51 18 Fagus 11 260617 150717 0 0 NR M
moesiaca
8 67 4 51 18 Fagus 12 140917 301017 0 0 NR M
moesiaca
9 67 4 57 18 Fagus 13 260617 150717 0 0 NR M
moesiaca
10 67 4 57 18 Fagus 14 140917 301017 0 0 NR M
moesiaca
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Tao6ema 61. 672017.(LTF) IIporena omrehema dernna ox o3ona — Mokpa I'opa
Table 61. 672017.(LTF) Scoring of ozone-induced injuries — Mokra Gora

K Hayunn OBOFOHHHJH:; IIpormoroauiime OwT.
Pesnu 6poj K | Bpoi cragna Ofll.rBe}; cre Ha3HB BpCTE V3opak 6poj Jatym Jatym OMTiE?J:IHa ° ~ uernna% Baxehn Haunn OCT@G
Sequence on psase | Tauka Gpoj Tp ) b os | Scientific name of | Sample y30pKOBarba aname fih Jury Injury of the last year  |craryc y3opxa) aerextoBama Type |o63epsaunje Other,
number | €ountry code | Plot number ree number sgiﬂ:s tree species number | Sampling date |Aanalysis date| © the current year needles % Validated of validation observations
needles %
1 67 5 153 134 | Pinus sylvestris 1 280617 150717 0 0 NR M
2 67 5 153 134 | Pinus sylvestris 2 241017 301017 0 0 NR M
3 67 5 157 134 | Pinus sylvestris 5 280617 150717 0 0 NR M
4 67 5 157 134 | Pinus sylvestris 6 241017 301017 0 0 NR M
5 67 5 283 134 | Pinus sylvestris 7 280617 150717 0 0 NR M
6 67 5 283 134 | Pinus sylvestris 8 241017 301017 0 0 NR M
7 67 5 300 134 | Pinus sylvestris 11 280617 150717 0 0 NR M
8 67 5 300 134 | Pinus sylvestris 12 241017 301017 0 0 NR M
9 67 5 322 134 | Pinus sylvestris 13 280617 150717 0 0 NR M
10 67 5 322 134 | Pinus sylvestris 14 241017 301017 0 0 NR M
1 67 5 153 134 | Pinus sylvestris 1 280617 150717 0 0 NR M
2 67 5 153 134 | Pinus sylvestris 2 241017 301017 0 0 NR M
3 67 5 157 134 | Pinus sylvestris 5 280617 150717 0 0 NR M
4 67 5 157 134 | Pinus sylvestris 6 241017 301017 0 0 NR M
5 67 5 283 134 | Pinus sylvestris 7 280617 150717 0 0 NR M
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17. Y30PKOBAIE U AHAJIU3E
ACUMUWJIAIIMOHUX OPI'AHA

VY30pKoBame aCUMUIAIMOHMX OpraHa 3a
UCTIUTUBAKE CTamha MCXpaHe 00aBJbEHO je ca Mo
meT crabana Ha CBAKOj OMOWHIMKAI]CKOj TAadKH.
KoHmeHTpanyja  XpaHJbUBHX  MaTepwja  y
ACUMHWJIAIMOHUM OpraHMMa 3aBUCH M O] Tora Ja
JM Cy JIMCTOBH Pa3BHjaHU Yy YCIIOBUMA CBETIIOCTH
WIM  CeHKe. PenpeseHTatmBHM  y30puu  3a
¢donujapHy aHanM3y Cy aCUMUJIAIMOHU OpPraHd ca
Tropm-¢ TpehuHe KpoImke (JINCTOBH CBETIIOCTH).

Konnenrpamuja MakpoeneMeHara HCXpaHe
Yy aCUMIJIALIIOHUM OpraHMMa MMa jaKo HU3pa)KeHy
CE30HCKYy JWHAMHKy. 300r Tora KOJHMYHMHA
MakKpoelleMeHaTa HWCXpaHe y JHIINy jeJHOT Te
ucror crabma uehe Outm ucra y mporehHOM,
JIETHEM U jecerbeM nepruol. Kao perpeseHT crama
UcxpaHe, KoJ Jumhapckux BpCTa, y3uMa ce
KOHIIGHTpaIlMja MakKpoelieMeHaTa y Jumhy Ha
noueTky genodaze mpomeHe 6oje numrha, Kaaa je u
o0aB/beHO y30pKoBame Ha Komaonuky, Mokpoj
I'opu u Lpaom Bpxy.

V3opuu uvetuHa cmpue Ha KomaoHuwky u deTuHa
1pHOT U Oenor 6opa Ha Moxkpoj ['opu y3opkoBaHu
Cy y BpeMe MUpOBamba BereTalyje.

W3 oBako y3etnx y3opaka onpelyjy ce:

A. Maca acuMHIIaITMOHUX OpraHa:

- Maca 100 nucroBa koxa numihapckux
Bpcra (0ykBa Ha Llprom Bpxy)

- Maca 1000 yeTnHa KO YETHHAPCKUX
BpcTa (cMpya u 6enu 6op)

B. MakpoeneMeHTH HCXpaHe:
- Ykynan N meroznom no Kjenngaxy
- Yxynau K, Ca, Mg, S ountaBamem Ha
ICPcniekrometpy
- Ykymau P konopumerpujckn
C. MukpoeneMeHTH UCXpaHe U TOKCHYHN
€JIEMEHTH:
- Zn, Mn, Fe, Cu, Mo, Na, Ni u B
ounTaBamkeM Ha ICPcniekTomerpy
D. TokcuuHM eneMeHTH:

- Pb, Cd, Hg ountaBamem Ha ICP
CIICKTOMETPY.

17. SAMPLING AND ANALYSIS OF
ASSIMILATION PARTS

In order to examine the nutritional state of
forest trees, assimilation parts were sampled on
five trees on each Level | sample plot in 2017.
The concentration of nutrients in the assimilation
organs depends on whether the leaves have been
developed in full light or in the shade.
Representative samples of leaves and needles
must be taken from the upper third of the crown
(sun-exposed foliage).

The concentration of macronutrients in the
assimilation parts has strong seasonal dynamics.
Therefore, the amount of macronutrients in the
leaves of the same tree will be different in the
spring, summer and autumn period. 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 nutritional state. It is when
the sampling on broadleaved sample plots was
performed.

Needles of coniferous species on the Level |
sample plots were sampled during the dormancy
period.

The samples were used to determine:
A. Mass of assimilation parts:

- Mass of 100 leaves of broadleaved
species (beech on Crni Vrh)

- Mass of 1000 needles of coniferous
species (spruce and Scots pine)

B. Macro-elements of nutrition:
- Total Kjeldahl N
- Total K, Ca, Mg and S by ICP method
- Total P on colorimeter
C. Microelements of nutrition and toxic elements:

- Zn, Mn, Fe, Cu, Mo, Na, Ni and B by
ICP method

D. Toxic elements:
- Pb, Cd, Hg by ICP method
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Tabesa 62. (PLF) Tabena ca moganuma o mapiielii 3a OleHy XEMH]jCKOT caapkaja uriuna u jgumha — Komaonuk, [pau
Bpx u Moxkpy 'opy

Table 62. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves — Kopaonik,

Crni Vrh and Mokra Gora

. . T'eorpadcka I'eorpadcka Hanmopcka
Sequence number | Countty Code | Rlotnimber | Date of sampling | 1P apsaa | mwewsalKon || GEET SR
Latitude Longitude Altitude
1 67 2 171017 +43°17'30 +20%48'50" 35
2 67 4 150917 +44°07'55" +21°58'38" 19
3 67 5 241017 +43%4527" +19°29'00" 12
Ta6ena 63. (FOM) IMoganu donujapaux ananuza — Komaonuk, Ipau Bpx 1 Mokpy Topy
Table 63. (FOM) Datafile on foliar analysis — Kopaonik, Crni Vrh and Mokra Gora
Pennu Sample Mass
. Start | Enda
Opoj Plot ID date date Ieaves/r}eedles N Ca Mg P K Cu| Fe [Mn|Mo| Na |[Ni[zn| B | Pb |Cd| Hg
Sequence|ITaprena|Y3opak I Koai Masa listova/
number ID ouerax| £paj Cetina
1 2 1 171017 |171117 2,15 12.24| 5533.2 [2201.8/1553.9|16112.2| 24.0 | 8.5 (162.9| 91.6 | 15.5(192.7|31.1|40.6(83.2|101.7 L<D L<D
2 4 2 150917 |151017 17,77 22.91| 7572.7 |1128.5|1563.1|8188.8(1299.5(20.8(226.8(717.0 L<D 175.2|20.6|35.5|61.1|115.2 L<D L<D
3 5 3 241017 |241117 9,87 12.42|10478.9| 965.6 |{1714.8|4130.3| 398.8 | 9.7 |155.8|449.7 L<D 220.2|162.5|31.4/41.9(809.9 L<D L<D
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18. METEOPOJIOIIKA OCMATPAIA

VY miiby n00Mjama mojaTaka 0 MUKPOKIMMATCKIM
yclmoBAMa Ha oriemHuM mapreinama Husoa 2 y 2017.
TOMMHM KOpHIIheHH Cy TMOJal ca KIMMAaTOJOMIKHX
cranuna Konaonuk, Llpau Bpx u 3natudop PemyOmmyxor
XHUJIPOMETEOPOJIOMIKOr 3aBoja Pemybmuke CpOuje u
ayTOMaTCKe METEOPOJIONIKE CTaHWIlE KOja je IMOCTaBJheHa
Ha ornegHoM mosby HuBoa 2 wa Komaonwmky. Ilomoxaju
METCOPOJIOIIKAX CTaHHWIA OCUTYPaBajy perpe3eTaTuBHE
MeTeopoJolike nmogaTtke mpema ICP Forests.

On MereopoomKuX Tomataka Tokom 2017,
roauHe npahenn cy o0aBe3HM MapaMeTpy U TO TajaBUHE
(PR), temnieparypa (AT), penaruBna Biara Bazayxa (RH),
opsuna Betpa (WS), mpasaiyr Berpa (WD) u comapha
pamujarrja (SR).

Tabea 64. Ciiicak KIMMATOJIOMIKAX CTAHUIIA
Table 64. List of weather stations

18. METEOROLOGICAL OBSERVATIONS

Meteorological observations, the aim of which
was to describe microclimate conditions on the Level 1l
sample plots in 2017, 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 2017 included
the following mandatory parameters: precipitation (PR),
air temperature (AT), relative humidity (RH), wind
speed (WS), wind direction (WD) and solar radiation
(SR).

Pennu T'oguna
6poj/ Cranwuria/ ocumBamal/ | Bpcra cranume/ T'eorpagera | I'eorpadera | Hamvopexa
Sequence | Weather station Established | Type of station umpia/ Ayl BaCHE/
. Latitude Longitude Altitude
number in
1 Komnaonuk/Kopaonik 1949 Knumatonomxka/Weather | 43° 17’ 00" 20° 48’ 00" 1710
AyTtomarcka
2 Komaonux/Automatic 2010 Kmmmaronomka/\Weather 43°17' 30" 20°48' 50" 1712
Kopaonik
3 Lpuu Bpx/Crni Vrh 1941 Knumatonomka/Weather | 44° 07’ 00" 21°57' 00" 1037
4 3narubop/Zlatibor 1966 Knumatonomka/Weather | 43° 44" 00" 19° 43’ 00" 1028

Cnmka 471. Meteoposomka cranuia Konaonnk Xungpomereoponomkor 3aBoja Pemmy6iuke CpOuje

Figure 471. Weather station Kopaonik, Hydrometeorological Service of The Republic of Serbia
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Cauxa 472. MeteopoJIoliKa CTaHUI[a 332 ayTOMAaTCKa Mepeha MUKPOKIMMATCKHX yciioBa, Orieano nosbe Hupoa
2, Komaonuk
Figure 472 Weather station for automatic measurements of microclimatic conditions, Level 1l sample plot,
Kopaonik
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I'padmkon 10. T'ogummu Tok Temneparype Basnyxa 3a K.C. Komaonuk — 2017.rog.
Graph 10. Annual air temperature flow for the WS Kopaonik in 2017

Tabesa 65. CpezLH,e MECCUHEC, CPCAKEC MUHUMAITHE MECCUHE, CPEAHLC MAKCUMAJIHE MCCCYHE, CpCtha roAulllkbha U
ammumryze Temmeparype Basayxa (°C) - KC Komaouuxk, 2017.rox
Table 65. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and
amplitudes of air temperatures (°C) - WS Kopaonik, 2017

Ul v v v i v x| x| x| x| Cpeba rommiiea/| Aty ia/
Annual mean | Amplitude
T op/ T mean 9.1 |-1.4[1.2] 2 |75 |13.1|145|15.4] 9.3 |4.8[0.3|-3.9 45 245
T op v/ T mean min, |-12:8|4.3|-2.3-18[ 43 | 8.6 | 9.6 [10.3[ 59 1.3[-25[-68 08 23.1
T op saxc/ T mean max.| 45 | 19| 5 |62[11.3[175] 19 [203[13.29.2[34[-11 85 2438
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Tabesna 66. Meceune u rogunime cyme nagasuna (MM) - KC Komaonuk, 2017.rox
Table 66. Monthly and annual sum of precipitation (mm) — WS Kopaonik, 2017

I I Il v \Y VI

VIl

Tomummma/

viil Annual

IX X Xl Xl

38.9 32.1 80.9 | 1411 113 77.5

99.3

42.1 | 1240 | 1616 | 68.9 | 103.0 1082.2

180 A

160 -

140 A

120 A

100 A

80 A
60 A 1
40 A
20 A 3

MapaeuHe/Precipitation (mm)

v v Vi
Meceuu/Months

vib vk X X X XI

I'paduxon 11. Meceune cyme nagaBuna Ha K.C Komaonuk — 2017.rog.
Graph 11. Monthly sum of precipitation for the WS Kopaonik in 2017

VY Tabenmu 67 mate cy cpeiilbe MECEUHE, CPEIlhe
MHHUMAJIHE MECEYHE, CPEAe MaKCHMaJHE MECEUHE U
Cpelme TONUWILEE BpPEAHOCTH pENaTUBHA BIAKHOCT
Bazayxa 3a KC Komaonuk y 2017.rogunu.

Ha nHmBoy cpemmux Meceunux BpenHoctd, KC
KomaoHuk ce Hanmasu y KaTeropuju YMEPEHO BIIAXKHOT
Bazayxa (75% - 90%).

Table 67 shows mean monthly, mean monthly
minimum, mean monthly maximum and mean annual
values of air humidity measured at WS Kopaonik in 2017.

In terms of mean monthly values, WS Kopaonik
is in the category of moderately humid air (75% - 90%).

Tabena 67. Cpe)_'LH)a MECCYHa, CpClitba MUHHUMAJIHA MCCCYHA, CPCAHLC MAKCHUMAJIHA MECCYHA U CpClba IroJAulllbkba
penatvBHa BIaxxHOCT Bazayxa (%) - KC Komaonwuk, 2017.rox
Table 67. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual air humidity (%) — WS

Kopaonik, 2017

Cpenmwa
| 1 11 \Y Vv VI Vil VI IX X XI Xl roauima/
Annual mean
8 /
EZTat?SZ"ﬁuiﬁiw 81 | 852827807 |889|808| 713 | 635 | 78.6 |80.1| 89.7 | 93.8 81.4
mean
8 u/
e B cp i 67 | 714|653 |625| 69 | 539|486 | 426 | 57 |57.1] 73.6 | 86.3 62.9
humidity,mean min
8 /
gz?at?sg’;‘;g;;g?;;? 91.3 | 966 | 963 | 943|999 [ 97.1 | 929 | 842 | 93.1 |93.9| 97.9 | 97.4 94.6
mean max
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Cauxe 473 n 474. Meteopodornika cranuiia, Lpau Bpx Xumpomereoposomkor 3aBoja Pernyonuke Cpouje
Figure 473 and 474. Weather station Crni Vrh, Hydrometeorological Service of the Republic of Serbia
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I'paduxon 12. Toaummu Tok Temnepatype Bazayxa 3a K.C. Lpuau Bpx — 2017.rox.
Graph 12. Annual air temperature flow for the WS Crni Vrh in 2017

Tabena 68. Cpembe MECCUHE, CPCAHE MUHUMAIIHE MECCUHE, CPCAHE MAKCUMAJIHE MECCUHE, CpCAkha IroJullikba U
amruaTy e Temneparype Basayxa (°C) - KC Lipuu Bpx, 2017. rox.

Table 68. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and air
temperature amplitudes (°C) — WS Crni Vrh, 2017

I I n v Vv VI vt | v | IX X | xi | xn | Cpemsarommuma/ | Awmmryza/
Annual mean Amplitude
$CP/ -8.7 -06|51| 58 |112| 17 | 188|194 | 129 | 83 | 20| -05 7.6 28.1
mean
T cp mun/ -11 33|16 2 81 |133(142|149| 91 | 51 | 0.0 ]| -34 4.2 259
T mean min.
T cp makc/ -6 27 196|108 | 154 | 215|241 (244|172 (129 |46 | 1.9 11.6 304
T mean max.
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I'padmxon 13. Meceune cyme nagauna Ha K.C Lpau Bpx — 2017.rox.
Graph 13. Monthly sum of precipitation for the WS Crni Vrh in 2017

Tabena 69. Meceune u romumime cyme naaasuna (mm) - KC Lpuu Bpx, 2017.rox

| I I vV Vv VI VIL | VI | IX X xi | x| Tommuma/
Annual
332 | 232 | 372 | 498 | 106 300 | 148 | 774 | 466 | 939 | 369 | 642 589.9
V Ttabemu 70 mare Cy cpearbe MECEUYHE, CPEEhe Table 70 shows mean monthly, mean monthly

MHUHUMAJIHE MECEYHE, CPEIbe MAKCUMATIHE MECEYHE W minimum, mean monthly maximum and mean annual

Cpelbe TOMMIIKE  BPEJHOCTH  PEATUBHA  BIKHOCT  yalyes of air humidity measured at WS Crni Vrh in
Bazayxa 3a KC Lpuu Bpx 2017. ronunm. 2017

Ta6ena 70. Cpenma MeceuHa, Cpe/ilba MUHUMAaJTHA MECEYHA, CPEJIhe MaKCUMalTHa MECEYHA U CPe/ikha TOAUIIIbA
penatuBHA BIaXHOCT Baszayxa (%) - KC Lpuu Bpx, 2017.roxq
Table 70. Mean monthly, mean monthly minimum, mean monthly maximum, and mean annual air humidity (%) — WS
CrniVrh, 2017

[ N (v [ v v v v [IX | X [ X1 |xn ‘pZ:‘H’“O”“mH’a/
nnual mean

e Bnax cp/ 874 1815|738 | 758|826 | 741|632 |615|731|752]|914 | 86.3 77.2
el.humidity mean

eﬂ~Bﬂa?K_CPMHH/ ) 76.2 | 684 | 56 | 56.4 | 649 | 575|442 | 448 | 544 | 58.2 | 825 | 74.9 61.5
el.humidity mean min.

€. Brax cp mMakc/ 9481917 | 90.2 | 91.6 | 955 | 90.5 | 82.7 | 77.9 | 90.8 | 90.1 | 97.7 | 93.9 90.6
el.humidity mean max.

Ha nuBoy cpenme Meceunux Bpeanoctd u KC In terms of mean monthly values, WS Kopaonik

Llpuu Bpx ce Halasd y KaTeropuju yMEpeHO BIAXHOT s in the category of moderately humid air (75% - 90%).
Bazayxa (75% - 90%).
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Cauxa 475. MeteopoJoIiKa CTaHuIa, 31aTno0p XuIpoMeTeopoIomKor 3aBoa Pemyommke Cpouje
Figure 475. Weather station Zlatibor, Hydrometeorological Service of the Republic of Serbia
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I'padmkon 14. Togummu Tok Temneparype Baznyxa 3a K.C. 3narudop — 2017.ron
Graph 14. Annual air temperature flow for the WS Zlatibor in 2017

Tabesa 71. Cpenme MeceuHe, CpeAbe MUHUMAaIHE MECeUHe, CPEAbe MAaKCUMAaJIHE MECEUHE, CPEha TOIUILIbA 1
amruaTy e Temneparype Basayxa (°C) - KC 3maru6op, 2017. Tox

Table 71. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and
amplitudes of air temperatures (°C) — WS Zlatibor, 2017

I I m v Vv Vi VIl | vl IX X X1 | xu |Cpemmarommisa/| Aummmirytal
Annual mean Amplitude
$CP/ -7.3 | 1.8 6.2 66 | 125|181 | 195|205 | 134 | 9.1 36 | 0.2 8.7 27.8
mean
T cp M/ -106| -14 | 22 | 2.3 84 | 129 | 138 | 146 | 9.3 46 | 0.7 | -3.2 45 25.2
T mean min.
T cp maxe/ -26 | 6.5 11 | 119 | 178 | 23.7 | 253 | 26.7 | 189 | 149 | 7.7 | 3.6 13.8 29.3
T mean max.
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I'paduxon 15. Meceune cyme nagasuna Ha K.C 3matu6op — 2017.rox.
Graph 15. Monthly sum of precipitation for the WS Zlatibor in 2017

Ta6ena 72. Meceune u roguimba cyma magasuHa (Mm) - KC 3matubop, 2017. ronune
Table 72. Monthly and annual sum of precipitation (mm) — WS Zlatibor, 2017

I I i \Y v Vi v v | x| x| x| x| Tommmma/
Annual
47.3 46.4 49.9 127.6 102.1 80.4 83.2 38.2 81.2 98.5 58.0 | 103.6 869.1

VY Tabenu 73 gare cy cpelme MECEUHE, CPEeihe
MHHUMAaJIHE MECEYHE, CPEe/Ihe MaKCHMAlTHE MECEUHE U
cpelma TOAWIIEKA BPEIHOCTa PpEaTHBHE BIAYXKHOCT
Ba3ayxa 3a KC 3narubop y 2017.rogunu.

Table 73 shows mean monthly, mean monthly
minimum, mean monthly maximum and mean annual
values of air humidity measured at WS Zlatibor in 2017.

Tabena 73. Cpeampa MeceyHa, Cpejilba MUHAMAJIHA MECEYHa, CPEIheé MaKCHMalilHa MECeUHa M Cpelha TOIUIIEbA
penatuBHa BiaxkHOCT Bazayxa (%) - KC 3narubop, 2017.rox
Table 73. Mean monthly, mean monthly minimum, mean monthly maximum, and mean annual air humidity (%) —

WS Zlatibor, 2017

| nolom | v v v v v | ax | x| x| x| Cpemarommmma/
Annual mean
Peﬂ-Bﬂa?K_Cp/ 85.6 | 784 | 694 | 708 | 76.5 | 69.1 | 60.8 | 57.2 | 71.6 | 74.6 | 83.0 | 84.0 73.4
Rel.humidity mean
PeH~BHa?K_CPMHH/ ] 76.1 | 63.7 | 51.9 | 51.2 | 55.1 | 489 | 41.6 | 385 | 515 | 53.6 | 679 | 71.1 55.9
Rel.humidity mean min.
Pen. ax cp maxc/ 925|905 | 86.4 | 884 | 945 | 89.6 | 81.5 | 77.2 | 91.9 | 91.8 | 93.9 | 93.4 89.3
Rel.humidity mean max.
MakcumanHe BPEAHOCTH CpEAle MeceyHe The maximum values of the mean monthly

penaTUBHE BIAXKHOCTH Ba3/lyXa jaBJbajy CE€ Yy 3UMCKUM
MecelMa IITO je TOCTeHIa CHIKABamka TeMIlepaTrype
Bazyxa.

Ha mmBOy cpenme meceunux BpemHoctH KC
3naTHOOp Ce y KaTeropuju YMEPEHO BJIAKHOI Basdyxa
(75% - 90%).

Y Tabenama y AHEKCY 5 gaT cy OCHOBHH
MOJaI O METEOPOJIONIKUM CTaHUI[AMA U METEOPOJIOIIKH
noaauu ca Mereoporomkux cranuna KC Komaonuk, AC
Komaonuk, KC Lpuu Bpx, KC 3narutop, AC ®pymka
T'opa u AC Onuarm.

relative air humidity occurred in the winter months as a
result of lower air temperatures.

In terms of mean monthly values, WS Zlatibor is
in the category of moderately humid air (75% - 90%).

The tables in Annex 5 present the basic data on
the weather stations and meteorological data obtained at
the WS Kopaonik, AWS Kopaonik, WS Crni Vrh, WS
Zlatibor and AWS Fruska Gora and AWS Odzaci.
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YHUBEP3UTET Y HOBOM CAJlY
WUHCTUTYT 3A HU3UJCKO LIYMAPCTBO U )KUBOTHY
CPEJUHY
UNIVERSITY OF NOVI SAD
INSTITUTE OF LOWLAND FORESTRY AND ENVIRONMENT

HNPAREILE U ITPOLLEHA YTULAJA 3AT'ABEIBA BA3JIYXA U IbEI'OBUX
E®EKATA Y HT'YMCKUM EKOCUCTEMHNMA HA TEPUTOPUJU PEITYBJIMKE
CPBUJE - MOHUTOPHUHI CTAIBA IIYMA

MONITORING AND ASSESSMENT OF AIR POLLUTION AND
ITS EFFECTS ON FOREST ECOSYSTEMS IN SERBIA
FOREST CONDITION MONITORING

HUBO | » HUBO 11
LEVEL I, LEVEL Il

Oruenno no/be Husoa |l - UnTeH3MBHM MOHMTOPUHT
y JII HIT ®PYHIKA I'OPA wu I'.J. BPAIBEBUHA kox Onaka
Level Il Sample plots - Intensive monitoring in
PE NP FRUSKA GORA and M.U. BRANJEVINA NEAR OPZACI

HoBu Capn, 2018. ronune
Novi Sad, 2018
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19. YVBOJ

[lojaBa WHTEH3WBHOI cymiema IMymMa Yy
HeHTpanHoj EBpomu moueTkoM ocampaeceThx TOJuHA
JIBAJIECETOT BEeKa M3a3Basia je 3a0pWHYTOCT 3a CYAOWHY
myma y EBporu. To je pesyarmpano ycrnocTaBibameM
JEIMHCTBEHOr cucTeMa 3a mnpaheme crama myma y
EBporin y koju cy nanac ykibydeHo 40 eBpOICKHX
npxkaBa. OBaj cucTeM MMa JBa IHJba OJ KOJHX je TPBU
ma o00e30enn TMEpUOAWYHU TIPETied TPOCTOPHUX U
BPEMEHCKUX BapHjalija CTama IIyMa Y3pOKOBaHUX
aHTPOIIOTCHHM H TPUPOTHUM (aKTOpHMa CTpeca
(HapounTo 3arahmBame Ba3dyxa) W APYTH Aa obe30emn
0oJbe pasyMmMeBame Y3pOYHO —TOCICAUYHUX OJHOCA
u3Mmely crama myma u haktopa ctpeca.

MOHUTOPHHT CTambe IIyMa CIPOBOAH C€ Y
Peny6muim Cpbuju kontrHynpano ox 2003. rogune. C
003upoM J11a 3araerme Baszdyxa HACTAIO aKTHBOHOMIhY
YOBEKa j€ jelaH Of HajITeTHHjuX (akTopa 3a IIyMme
BEMY C€ OJ OCaMJIeCeTHX TOJHMHA IPOLUIOr BeKa Yy
YCIIOCTaBJLEHOM  cHcTeMy Tpahema crama Imryma
NOKJIaha BeIIMKAa Taxma. HWHCTUTYTY 3a HH3HMjCKO
IIyMapcTBO M JKUBOTHY CPEIMHY IOBEPEHU CY MOCIOBH
Ha MOHHTOPHHTY yTHIIaja MPEKOTPaHUYIHOT acpo3aralema
Ha crame myma y BojBoamHu. MOHUTOpPHHT yTHIIAja
MIPEKOTPAaHUYHOT aepo3araljema ce cacToju Of IBa HUBOA
mapiesia 3a MOHHUTOPHHI KOJM C€ pa3lidKyje Ipema
WHTCH3UTETY.

YroBopom 6poj 401 —00 - 488/2017 - 10 ox 27.
02. 2017. rogmHe, MWUHHCTApCTBO IOJHONPUBPE]IE,
mymMapcTBa M BojonpuBpezne PenyOmuke CpOuje je
WHCTHTYTY 32 HU3MjCKO IIyMapcTBO M KMBOTHY CPEAMHY
HIOBEPHO TI0CIIOBE HA npahemy yTHaja MpeKorpaHungHOT
aeposaraliemba Ha crame Imyma y BojBommunm y 2017.
roguan. [lpaheme crama Imyma Ha maprenaMa HpBOT
HuBoa y 2017. romuan y BojBomuHn u3BpiieHo je Ha 13
napuena, a MOHUTOPHHI JpYror HHBOAa je crpoBolheH
TOKOM YHTaBE€ TOJIIHE HA JIBE CTaJIHEe MOBPIIMHE KOje ce
Hanaze Ha Opymkoj ['opu (okamurer KpasseBe cronmiie)
u ko1 Onaka (nokanuret bpamesuna). [Iponena yrumaja
3araljema Baz/yxa Ha IIyMe Ha U3/IBOjEHUM IOBPIINHAMA
CTIPOBEJICHA je Y CKIIay ca porpaMoM pajia Ha npahemy
yTUlaja TPEKOrpaHUYHOr aepo3araljerba Ha IIyMCKe
exocucteMe Ha nozpy4jy AIl Bojeoaune y 2017. ronuau
KOjHU je JiocTaBjbeH MHUHHCTapCTBY TOJHOIPUBPE]IE,
nrymapcTBa M BogomnpuBpene PenmyOmmke CpOuje. Ha
napuenamMa o0a HMBOA MOHHUTOPHHIA CY MPOILCHE,
y30pKOBalke H aHaiuM3e ChpoBoljeHe y3 MpUMeHy
mehyHaponHo mpommcane Mertozonoruje (Manuals on
methods and criteria for harmonized sampling,
assessment, monitoring and analysis of the effects of air
pollution on forests). O crpoBohery TepeHCKHX pagoBa
o0aBemTaBaHK Cy TMOKPAjHHCKH IIYMapCcKd W JIOBHU
WHCIICKTOPH KOjU Cy Kama cy Owinm y MoOryhHOCTH

19. INTRODUCTION

The phenomenon of intense forest decline in
Central Europe in the early 1980s caused concern for the
future of forests in Europe. This concern resulted in the
establishment of a unique system for monitoring the state
of forests in Europe. Today, 40 European countries are
participating in it. The system has two objectives. The
first one is to provide a periodical overview of spatial and
temporal variations in the condition of forests caused by
anthropogenic and natural stress factors (above all air
pollution) and other one is to provide a better
understanding of the cause-and-effect relationship
between the forest condition and effects of different stress
factors.

The forest condition monitoring has been
conducted in the Republic of Serbia continuously since
2003. Since the air pollution caused by human activity is
one of the most harmful factors affecting the condition of
forests, it has been the main concern since the 1980s and
the key issue in the system established for the monitoring
of the condition of forests. The Institute for Lowland
Forestry and Environment has been entrusted with the
tasks of monitoring the impact of transboundary air
pollution on the condition of forests in Vojvodina. The
monitoring of the impact of transboundary air pollution
consists of two levels of monitoring plots with varying
intensities.

By contract No. 401 - 00 - 488/2017 - 10 dated
February 27, 2017, the Ministry of Agriculture, Forestry
and Water Management of the Republic of Serbia
entrusted the Institute for Lowland Forestry and
Environment with the tasks of monitoring the impact of
transboundary air pollution on the condition of forests in
Vojvodina in 2017. In 2017, the monitoring of the
condition of forests on Level | sample plots in VVojvodina
was carried out on 13 plots. Level Il monitoring was
carried out throughout the whole year on two permanent
plots located on Fruska Gora (Kraljeve stolice) and near
Odzaci (Branjevina). The assessment of the impact of air
pollution on forests on the selected plots was carried out
in accordance with the program plan for the monitoring of
the impact of transboundary air pollution on forest
ecosystems in the area of AP Vojvodina in 2017
submitted to the Ministry of Agriculture, Forestry and
Water Management of the Republic of Serbia.
Assessments, samplings and analyses on both levels of
monitoring were carried out in accordance with the
internationally prescribed methodology (Manuals on
methods and criteria for harmonized sampling,
assessment, monitoring and analysis of the effects of air
pollution on forests). Provincial forestry and hunting
inspectors were informed about the implementation of the
field work and when possible they took part in the
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NPUCYCTBOBAIN TEPEHCKUM paZOBUMa U O TOME
CaYMHWIIU 3aIIMCHUK WIN CIIy)KOeHe OeJelke.

I[pouiena crama KpolmkK crabana Ha mapueiama
npBoT HUBOA cripoBezieHa je ox 10. jynma no 28. jyna 2017.
TOAMHE, 0K jé MOHUTOPHHT Ha JBE Haplee APYror HuBa
cnpoBoheH TokoM umrtaBe 2017. romune. IlpukynmeHu
nogai y 2017. TOIMHM Ha TpPUHAECT Maplena MPBOT
HMBOA Ca AaHAIM30M CTamka KpoLlkbH CcTabdama cy
NPUKa3aHU y MPBOM A€y W3BEIITAja, 0K CY y APYTOM
JeNly M3BeIlTaja JaTH MOJald KOjH CYy MOHUTOPHHIOM
TOKOM TOIMHE NPHKYIUbEHH Ha IBE IapLese Ipyror
HUBOA, Ka0 W pa3yiTaTH HW3BPIIEHUX J1a00paTopHjCKuX
aHaimmza. On MpPUKYIUBCHUX IMOJaTaKka HamucaH je |
npuxsaheH je 3a mramiy y HaydHOM daconucy Torona
HaydyHH pajg Hox HacjuoBoM: DeHoJoIIKa ocMarpama
xpacrta kuTmaka (Quercus petrea Matt/Liebl.) u xpacra
nyxmaka (Quercus robur L.) ma moapy4jy Bojeoamme®.
VY ckiagy ca yroBopoM TOAWMIIERM m3BemTaj 3a 2017.
TOAMHY j€ JOCTaBJ/bEH U HALIMOHAJTHOM KOOPIMHAILIIOHOM
teny (HOLI, MuctutyT 3a mrymapctBo y beorpany).

fieldwork and made reports or official notes about it.

The assessment of the tree crown condition on
the Level | sample plots was conducted from July 10" to
July 28" 2017. Level Il monitoring was continuously
carried out on two Level Il plots in 2017. The data
collected on thirteen Level | plots in 2017 with the study
of the tree crown condition are presented in the first part
of the report. The latter part of the report provides data
collected during 2017 on two level 11 monitoring plots as
well as the results of the performed laboratory analyses.
The collected data were also used write a scientific paper
titled “Phenological Observations of the sessile oak
(Quercus petrea Matt / Liebl.) and the pedunculate oak
(Quercus robur L.) in the area of Vojvodina accepted for
publication in “Topola™ scientific journal. In accordance
with the contract, the annual report for 2017 was also
submitted to the national coordinating body (NFC,
Institute of Forestry in Belgrade).
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20. MPOLLEHA CTAIA KPOUIIBU CTABAJIA
HA ITAPIIEJTAMA ITPBOI' HUBOA

[IpoueHa crama KpoumK cTabala y MpeXH Napuena
npBor HUBOa y BojBonunu m3BpineHa je y nepuoy ox 10.
jyna mo 28. jyna 2017. rogune. [IporeHa crama KpOUIHT
crabana je oOyxBaTwwia ykymHo 288 crabana. TepeHcka
NpoLICHa CTamba KPOoIlkH cTabana Ha mapuenu 102. Huje
BpIIIEHA jep je 3acajl eypaMepudKe TOIIOJIe ITOCEYEH I1a je
TO camMoO KOHCTaTOBaHO y oAroBapajyhem oOpacity, a 3a
CBa mocedyeHa cralia je KOHCTaTOBaHa PEJIOBHA ceda M
npouemeHa je nedonujamuja ox 100%.

W3BpiieHa mpoleHa CTamba  KPOLIU  je
nojJjpasymMeBaia OICHy HHTCH3uUTeTa jedonujaruje
CTaTHO OO0ENeKEeHMX cradajga TmpeMa  IPOMNKCAHO]

METOJIOJIOTHjH, Ka0 U TIPOILIEHY WHTEH3uTeTa omTeherma
crabana ox mTeTHHX Qakropa. Ha mapuenama mpsor
HMBOA j€ M3BPLICHO OOHABJbAIEC CTATHUX O3HAaKa 3a
[EHTap TapIelsie 1 Ha cTabirMa y ciiydajeBuMa Kajia je To
omno motpebHo. PesynTath crpoBeneHe oleHe CTereHa
nedomujanuje y 2017. TomuHM MpUKa3zaHd Cy rpadryuKu
3a TIeT Haj3aCTYIJbEHHUjIX BPCTA YIIOPEIHO ca OIleHaMa 13
NPETXOJHUX TOJWHA, T€ je [ara aHaiW3a CcTamka y
HapEJHOM JIeTy M3BEIITaja.

OmeHoM  cTama  KpOIIlLM  cTabaima  Koj
eypMaprukux Tomonia je oOyxBaheHo 24 crabma Ha
napriena 104. mok cy cBa crabma Ha mapuean 102,
VKIIOE€Ha PEJOBHOM CEYOM OBOT' 3acaja TOMOoJe.
Hajzactymupennja cy 30or cede Owmna crabma ca
nedonmjarjom o 100% omHOCHO TIoceueHa ctabma. Kog
NpeocTalnX cTadana eypaMepHyKHX TOIOJa Ha Mapliesu
104. xoHcTaTOBaHO je AOMHHAHTHO ydenihe crabama 6e3
nedonujanmje u 4,2% crabana ca c1abUM HHTEH3UTETOM
nedonujartje (I'paduxon 16).

20. TREE CROWN CONDITION ASSESSMENT
ON LEVEL | SAMPLE PLOTS

The assessment of the tree crown condition in the
network of Level | sample plots in VVojvodina was carried
out in the period from July 10" to July 28", 2017. The
tree crown condition monitoring included a total of 288
trees. The field assessment of the tree crown condition
was not carried out on SP 102 because the euramerican
poplar plantation had been cut. This fact was entered into
the appropriate form as a regular felling. All the felled
trees were registered and the defoliation was estimated at
100%.

The assessment of the tree crown condition
included the assessment of the intensity of defoliation of
permanently marked trees according to the prescribed
methodology, as well as the assessment of the intensity of
damage caused by harmful factors. The sample plot
center was marked again on Level | sample plots and the
tree markings were refreshed where necessary. The
results of the conducted assessments of the degree of
defoliation in 2017 are graphically presented for the five
most common tree species and compared with the
assessments from the previous years. The report further
gives an analysis of the condition.

The assessment of the euramerican poplar crown
condition included 24 trees on plot 104. All the trees on
plot 102 were removed in the regular cutting of this
poplar plantation. Due to the cutting, the share of trees
with 100% defoliation was the greatest. Of the remaining
trees of euramerican poplar on plot 104, the trees without
defoliation were most dominant, while 4.2% of the trees
had slight defoliation (Graph 16).
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I'padmuxon 16. IIpouenar cradasna Tonoa no kiacama aedosmjanuje
Graph 16. The percentage of poplar trees per defoliation classes
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Ha mapmermn 104. y 2017. mmcy 3abemnexene
mTeTe 071 A0MOTHIKUX 1 OMOTHYKHX (haKTopa.

[IpunukoM mponeHe cTamba KpOIIkbU cTabana
xpacta kuTmaka y 2017. roguHu KOHCTATOBaHO je
noBehame ydemha crabama Oe3 gedommjammje u ca
yMepeHOM JiedhorHjanujoM, JOK ce cMamuiio (3a 12,1%)
yuenthe crabana ca ciiaduMM WHTEH3UTETOM Jie(osIrjaruje
(T'paduxon 17). Ox GHOTHUKKMX M aOMOTHYKKX (haKTOpa
KOjH yTH4y Ha CTame KPOIIkU cTadala OBe BpCTE je Ha
napuenu 421. KOHCTaTOBaHa MOjaBa IITETE Of MHCEKaTa
panux aedonmjaTopa.

Sample plot 104 didn’t record any damage
caused by abiotic or biotic factors in 2017.

The assessment of the crown condition of sessile
oak trees in 2017 revealed an increase in the share of trees
without any defoliation and with moderate defoliation,
while the share of trees with slight defoliation decreased
by 12.1% (Graph 17). Biotic and abiotic factors that affect
the crown condition of this tree species included the
damage caused by early defoliators on plot 421.
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I'paduxon 17. IIponeHar cradana xpacra KUTHAKA N0 Kiacama aedoaujanuje
Graph 17. The percentage of sessile oak trees per defoliation classes

Kao u y mperxofHo] TOMMHM KOJ Xpacrta
Jy)XKIbaka JTOMHHAHTHO CYy OIICHOM YTBpheHa crtabna ca
ciabum uHTeH3uTeTOM Aedonmjarmje (52,4%). Y oxHoCy
Ha MIPETXOJ/IHE JIBe rojuHe ce moBehano ydenthe crabana
C YMEpPEHHUM HHTEH3UTeTOM Jedonmjanuje ca 25% Ha
40,5% onm ykynHor Opoja ole/bMBaHHMX cradana
(I'paduxon 18). IMporeHar cyBux crabana je y OqHOCY Ha
NPETXOAHE TOAMHE €JIEMHUHHUCAH jep Cy 3a OLEHY y3eTa
YeTUPH HOBA CTabJia YMECTO PaHUje OCYIICHHX.

As in the previous year, pedunculate oak trees
with slight defoliation were most dominant (52.4%).
Compared to the previous two years, the share of trees
with moderate defoliation increased from 25% to 40.5%
of the total number of assessed trees (Graph 18). The
percentage of dead trees was eliminated compared to the
previous years because the assessment included four new
trees instead of ones that had died.
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Cuuka 476. Jluct xpacra Jyxmaka Hanaanyt Corythucha arcuata
Figure 476. A pedunculate oak leaf attacked by Corythucha arcuata

Haman xpacTtoBe XpacToBe MpeKacTe CTEHHIE je Ouo
CTabor 10 Cpemmer WHTEH3WTEeTa W KOHCTAaTOBaH je Ha
CBUM OIICELUBAHUM CTa0llUMa XpacTa IyXibaka IITo
yKa3yje Ja je OBaj MHCEKT caJia IUPOKO PACIPOCTPACH
1 TIPEJICTaBJba 3HAYAjHY IITETOUNHY JIY)KFHaKOBHX IIyMa.
ITere ox nHCcekaTa paHUX Jedosujatopa cy 3a0enexeHe
Ha cTa0JIMMa XpacTa JTy)Kibaka Ha napiienu opoj 425.

The attack of the oak lace bug was of weak to
moderate in intensity and it was observed on all assessed
pedunculate oak trees, indicating that this insect is now
quite widespread and represents a significant pest of
pedunculate oak forests. The damage caused by early
defoliators was recorded on pedunculate oak trees on plot
425.
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I'paduxon 18. IIpoueHar cradana xpacra Jy:Kibaka o kiaacama aedoaujauuje
Graph 18. The percentage of pedunculate oak trees per defoliation classes

OrneHoM cTama KpollmbH crabanma Oarpema y
2017. romuan yTBphEHO je 3HAUAJHO CMamCHE yderha
crabana 0Oe3 nmedonujanmje ca 43,7% wHa 18,7% on
OIICHUBAHOT Opoja cTadana.

The assessement of the crown condition of locust
trees in 2017 revealed a significant decrease in the share
of trees with no defoliation from 43.7% to 18.7% on the
trees selected for assessment.
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I'paduxon 19. Ilponenar cradana 6arpema mo Kjiacama aedosimjanuje
Graph 19. The percentage of locust trees per defoliation classes

Kon ydemha crabama ca yMEpeHOM M jakoM
JiedoIHMjalijoM YCTaHOBJbEHE CY BeOMa Majie IIPOMEHE y
OJIHOCY Ha IIecT HpeTXoAHux roausHa. ¥ 2017. roguHu
JIOMUHAHTHO Cy OWia 3acTylubeHa cTabia ca ciaduMm
uH3eH3uTeToM aedonujamuje (I'padukon 19).

Kao m mperxomHux rojmHa KoJI HpHOr Oopa y
2017. roguHA ATOMHWHAHTHO Cy Omia 3acTyIrbeHa crabia
ca yMepeHHM HMHTEH3UTETOM Jedonujanuje ca ydeurhem
on mnpeko 50% ouewmuBaHux crabana. IlpormeHa je
yKazajla Ha MHHHMAallHa OJICTyINama CTamka KPOLIHU
crabaia pHOTr 0opa y OJHOCY Ha MPETXOAHY FOANHY MPH
YyeMy je Jomuio o Mamer nosehama yuemrha crabana ca
YMEpPEeHUM WHTEH3UTETOM JeQoirjalije ¥ CMamemha
yuemha crabama 6e3 nedonujanmje u ca crmabom
nedomujanujom (I'padukon 20).

There were very small changes in the shares of
trees with moderate and severe defoliation compared to
the previous six years. In 2017, trees with slight
defoliation were predominant (Graph 19).

As in the previous years, Austrian pine trees
had the dominant share of trees with the moderate
intensity of defoliation (more than 50% of assessed trees)
in 2017. The assessment revealed very small changes in
the crown condition of Austrian pine trees compared to
the previous year. there was a slight increase in the share
of trees with moderate intensity of defoliation and a
decrease in the share of trees with no or slight defoliation
(Graph 20).
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I'pa¢uxon 20. Ilpouenar cradana upHor 60pa no kiaacama aedoanjanuje
Graph 20. The percentage of Austrian pine trees per defoliation classes

On nenoBama MTETHUX OMOTUYKUX (aKTopa Ha
HUBO nedoiujanuje crtabana HMpHOT O0opa €BUACHTHPAaHE
cy mtete ox TrJbMBe Shaeropsis sapinea koja je
3a0eJie)eHa Ha OlClhMBaHNM cTabjuMa Ha o0e mapiesne u
TO Ha YKyINHO jemHoM cTabany Ha mapuenu 101, wu
JBaHaecT cTabana Ha mapienu 0poj 422.

21. MPOLEHA CTAIbA LIYMA HA
IMAPIIEJIAMA JIPYT'OT' HUBOA

[Ipaheme crama myma Ha mapuenaMa Jpyror
HMBOA TPE/ICTaBJba WHTEH3MBHUjH MOHHTOPHHT YTHIAja
aepozaraljera Ha cTame myma. IHTeH3uBaH MOHUTOPHHT
je KJbyd 3a IpyXKame YBHAA y Y3pOKE KOjH yTH4Yy Ha
CTame IIYMCKHX €KOCHCTeMa M y e(eKTe pasMYuTHX
¢daxTopa crpeca, a mpe cBera aeposarahema. Y CBUM
3eMJbaMa TJie Ce CIIPOBOJIM APYTH HUBO MOHUTOPHHIA OH
ce CIOpOBOIM Ha MameM Opojy CTaJHMX Napuena ca
[IJBEM JIa c€ JIYTOPOYHO YTBPJIE U cariieNiajy mpolecy Ha
HUBOY TIOjeIMHUX IMYMCKHX ekocuctema. OCHOBHH
pasnor 3a cipoBoheme Ha MameM Opojy mapuena je
YMIbCHUIIA Ja j€ 3a pealu3aldjy Apyror HHBOA

Harmful biotic factors that affected the level of
defoliation of Austrian pine trees included the damage
caused by Shaeropsis sapinea fungus, which was
recorded on the assessed trees on both plots — on one tree
on plot 101 and on twelve trees on plot 422.

21. FOREST CONDITION ASSESSMENT ON
LEVEL Il SAMPLE PLOTS

Monitoring of the forest condition on Level Il
sample plots represents more intensive monitoring of the
impact of air pollution on the state of forests. Intensive
monitoring is the key to providing an insight into the
causes that affect the state of forest ecosystems and the
effects of various stress factors, primarily air pollution. In
all countries where the second level of monitoring is
carried out, it is implemented on a smaller number of
permanent sample plots with the goal of identifying and
evaluating long-term processes at the level of individual

. forest ecosystems. The main reason for its
MOHHMTOpPHHI'a HOTpe6HO AHT'a)XOBAamkbE BCIHMKOI 6p0Ja . | . T b f | |
CTpydumaka M ymarame 3Hauajuux  (umancujckux 1MP ementation on a smaller num er_ 0 _samp e p_ ots was

TOra C€ OBa) HWUBO MOHHWTOPHHTA CIIPOBOJAH Y
Haj3HAYaJHUjUM W HAj3aCTyIUbCHUjUM  IIYMCKUM
exocucreMnMa Ha ozapeheHom mpocropy. Y BojBoanHu
Cy OIpeMJbeHE [Be Mapueie ca JApyrHM HHBOOM
MOHHTOPWHTA, jeHA Yy CAcTOjUHH XpacTa JyXmaka a

engagement of a large number of experts and the
investment of significant financial resources into the
monitoring equipment. Therefore, this level of monitoring
is carried out in the most representative and most
important forest ecosystems in a given area. In
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Ipyra y xpacty kuTmaky. Y Penyomumm CpOuju apyru
HUBO C€ CIIPOBOJY HA YKYITHO 5 mapuena, a y EBponu Ha
oko 800 mapnena. Pesyntatm oBOr MOHHMTOpUHra cCy
nopen mnpahema yrHmaja aeposarahema Ha TIyMe
3HAYajHu W 3@ Ta3foBame I[IyMaMa, O4YyBambe
OunoaMBep3nUTETA, 3AITUTY IIyMa OJ] INTETHUX (aKTopa U
npaheme yTulaja KIMMaTCKUX MPOMEHa Ha CTambe IIyMa.
VHTeH3nBaH MOHMTOPHHI Ha Mapieiama Jpyror HHUBOA
jé Oon TmpecymHOT 3Ha4yaja 3a aJeKBaTHO TyMademe
Y3pOYHO - TOCIECIMYHUX OJHOCA BE3aHUX 3a IMPOMEHE
KOje TOKOM BPEMEHa HAcTajy y IIyMCKAM €KOCHCTEeMHMA.
On crpane WHcTHTyTa 3a HH3HMJCKO IIIyMapcTBO U
JKUBOTHY CpEIMHY NPEIUIOKEHHM U o MUHHCTapcTBa
MIOJEOIIPUBPETIE, LIyMapcTBa 51 BOJIOIIPUBpEE
npuxpaheHM TporpamMoM pana Ha mnpahemy yTumaja
NPEKOTPaHUYHOT aepo3araljerba Ha CTambe I[IYMCKHX
exocuctema y 2017. roguau y BojBomunm je Omio
IUIAHMPAHO []a C€ HA YCTAaHOBJHEHMM IapLesiama Iyror
HUBoa MoHHWTOpWHTa y Onammva u Ha Opymoj [opu
m3Bpumn  npahewme, omeHa W aHanmuza  cieaehux
napaMeTapa:

° OIIeHA CTamba KPOIILU cTadana

. aHaJau3e Jumha ca cradaa

o npaheme ¢eHoJI0THje cTadana

. npaheme npu3emMHe Bereramnuje

. oneHa omrehema gunrha ox o3oHa

. aHaJu3e cactaBa aTMocdpeckux NajaBuHa

. npaheme npupacra cradaaa

. aHaJIM3e XeMHUjCKOr cacTaBa onaJjor gumha,
rpaHYuA " ILUI0I0BA

. npaheme MeTEOPOJIOLIKUX MapaMeTapa

MoHHTOpPHUHT je CIOpOBEJCH Yy CKIaay ca
NpUPYYHHIIIMA O MeToJaMa W KpPHTepHjyMHMa 3a
ycarjanieHo Y30pKoBame, OlICHy, MOHUTOPUHT H aHaIN3y
yTuliaja 3araljema Bazlyxa Ha IIyMe KOjU TPEACTaBIbajy
mehyHaponHO npuxBaheHy METOIOJIOTHjy 3a CIIPOBOhEH:e
MOHHUTOPHHIA Ha MapuenMa Apyror Husoa. Cienehu aeo
u3BeIITaja CagpXKd [0 IMOTJIaBJbUMa IpHKa3aHe W
aHaJIM3UpaHe INPHUKYIUbEHE IoJaTKe Ha o0e mapiene
apyror HuBoa y All BojBomunu yHere y onromapajyhe
oOpaciie mpeasuleHe 3a MOIHOIICHE U3BEIITA)a.

Vojvodina, there are two Level Il monitoring plots, one in
a sessile oak stand and the other in a pedunculate oak
stand. In the Republic of Serbia, Level Il monitoring is
implemented on a total of 5 sample plots out of 800 plots
in the whole of Europe. In addition to monitoring the
impact of air pollution on forests, the results of this
monitoring are also important for forest management,
conservation of biodiversity, protection of forests from
harmful factors and monitoring of the impact of climate
change on the state of forests. Intensive monitoring is of
utmost importance for adequate determination of cause-
effect relationships related to the changes that affect forest
ecosystems over time. The program of monitoring the
impact of air pollution on the state of forest ecosystems in
2017 was proposed by the Institute of Lowland Forestry
and Environment and approved by the Ministry of
Agriculture and Environmental Protection. It included the
monitoring of the following parameters on two Level Il
sample plots (in Odzaci and on Fruska Gora) in AP
Vojvodina:

e crown condition assessment

o foliar analyses

¢ phenological observations

e ground vegetation monitoring

e assessment of ozone injury

e tree increment measurements

e chemical composition of the fallen leaves,

twigs and fruit (litterfall)
¢ meteorological measurements

Level 11 monitoring was conducted in
accordance with the manuals on methods and criteria for
harmonized sampling, assessment, monitoring and
analysis of the impact of air pollution on forests. These
manuals make an international methodology for the
monitoring on Level 1l sample plots. The following
chapters present the analysis of the data collected on both
Level Il sample plots in AP Vojvodina. The data data
were entered in appropriate reporting forms.
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22. IPOIIEHA CTAIbA KPOIIIBU CTABAJIA
HA ITAPIIEJTAMA APYT'OI' HUBOA

PenmoBHa romumima mMpoleHa CTamkba KPOIIBLH
ctabasa Ha mapIesamMa APyror HUBOA CIIPOBE/IEHA je Ha
naprenu y Oyanuma 25. 07. 2017. rojune, a Ha mapienu
Ha @pymikoj ropu mporieHa je m3ppiieHa 27. 07. 2017.
TO/IMHE.

Kon crabama xpacra xutmaka Ha Dpymikoj
l'opu xoncratoBano je ma ce 3a mpeko 10% cmamumo
yuemrthe crabana 0Oe3 aedonumjanmje y onHOCY Ha
nperxonHy romuHy. ommo je no mosehama yuwemrha
ctabana ca cmabom nedonrjanmjom, a KOHCTATOBaHA Cy U
cTabia ca yMEpeHUM WHTEH3UTETOM Jedonujaluje mro y
MPETXOJHE JBE TOJUHE HHUje Ouo ciydaj. Ywuemihe
ctabana ca jakoMm AedonrjanyjoM U CyBUX je UCTO Kao U
NPETXO/IHE TO/INHE.

22. CROWN CONDITION ASSESSMENT ON
LEVEL Il MONITORING SAMPLE PLOTS

The regular annual tree crown condition
assessment on Level Il sample plots was carried out on
the plot in Odzaci on July 25", 2017 and on Frugka Gora
plot on July 27", 2017.

Regarding sessile oak trees on FruSka Gora, the
share of trees with no defoliation decreased by more than
10% compared to the previous year. The share of trees
with slight defoliation increased and there were trees with
moderate defoliation which was not the case in the
previous two years. The share of trees with severe
defoliation and the share of dead trees remained the same
as in the previous year.
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I'paduxon 21. Iponenar cradama Quercus petrea mo kiacama nedosaujanuje y mepuoxy 2009 —2017.
roauHe
Graph 21. The share of Quercus petrea trees by defoliation classes in the period from 2009 to 2017

Ako ce mocMmarpa JIyKH TEpHOJ MOXE Ce
KOHCTATOBaTH Jia TOCIENbe YETHPHU TOJHMHE TOCTOje
pellaTHBHO Majle MPOMEHE Yy morjieny naedosujaiuje
crabana xpacta kutkaka Ha Opymkoj 'opu. Kao u
NPETXOJHUX TOJMHA HAa jEIHOM KHTH-AKOBOM CTalIy
HpHCyTHE je Omna Tpyaexuuna Trametes unicolor, ok je
Ha jeqHOM cralia KOHCTATOBAaHO MPHUCYCTBO INTETA O]
CTpIKHOYOa.

3a crabma xpacra Jy)Kmbaka Ha Hmapueid Jpyror
HHUBOA y mymMH bpameBnHa koj Onaka KOHCTaTOBAHO je
3HAYajHO CMameme yuemha crabana 6e3 aedoiujamnyje u
ca ciabom aedonujanujom. 3HavajaH je Ouo pact yuemrha
cTabajia ca yMEPEHUM HMHTCH3MTETOM Jedonujanuje ca
16,7% y nperxomHoj roaunu Ha 41,7% y 2017. romuHw.
OgaxkoBo yuemnihe crabana ca ymepeHoM jaedolujamnujom
je Hajehe om 2010. romuHe kama je maprena
YCTaHOBJbCHA.

If we observe a longer period, it can be concluded
that the changes in the defoliation of sessile oak trees on
Fruska Gora have been relatively small in the last four
years. As in the previous years, the decaying fungus
Trametes unicolor was present on one sessile oak tree
while one tree had signs of damage caused by the
longhorn beetle.

Regarding pedunculate oak trees on Level Il
sample plot in Branjevina forest near Odzaci, a significant
decrease in the share of trees with no and with slight
defolation was observed. There was a significant increase
in the share of trees with moderate defoliation from
16.7% in the previous year to 41.7% in 2017. This year's
share of trees with moderate defoliation was the highest
since 2010 when the plot was established.
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I'paduxon 22. Ipouenar cradana Quercus robur no kiacama nedosmjanuje y nepuoay 2011. — 2017.
roaguHa
Graph 22. The share of Quercus robur trees by defoliation classes in the period from 2011 to 2017

Paznor wuspaxenuje nedonujanuje  crabaia
XpacTa JIy)Kiaka je PUCYCTBO IITETa O] HHCeKaTa PaHUX
nedonujaropa u cyma tokoM jera. Ha Behunu crabana
Cy KOHCTaTOBaHE INTETE OJ  XPacTOBE MpPEKacTe
crenune. KoHcraToBaHO je cCylewme jeaHor cralna
Xpacra JyKmbaka.

This year’s more pronounced defoliation of
pedunculate oak trees resulted from the damage caused by
early defoliating insects and the summer drought. Most of
the trees registered the damage from the oak lace bug.
There was one dying pedunculate oak tree.

Cauxa 477. Ctadaa Ha napueau y Ouanuma
Figure 477. Trees on the plot in OdZaci

[Nomaim mpuKyIJbeHH OllEHaMa CTamba KPOIIBH
crabasia 3a 00e mapiiene APyror HUB0a MOHHUTOPHUHIA CYy
MpuKazaHd y HapenauMm Tabemama 672012.PLT,
672012.TRCu 672012.TRD.

The data through the crown condition assessment
on both sample plots of the second level of monitoring are
shown in the following tables (Tables 672012.PLT,
672012.TRC and 672012.TRD).
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Tabena 74. 672012.PLT
Table 74. 672012.PLT /

Peman HpxaBa/ bpoj Hatym I'eorpadcka I'eorpadcka Hammopcka | WMJ] tima/ | IIpoceuna Ocrarna
opoj/ Country | maprene/ orieHe/ IHpUHA/ JTyK1Ha/ BUCHUHA/ ID of the cTapocT 3anaxama/
Sequence Plot Observation Latitude Longitude Altitude team JIOMHHAHTHOT Other
number number date DDMMSS DDMMSS crpara/ observations
Mean age of
the dominant
layer
1. 67 1 270717 450926 194839 10 7 5
2. 67 3 250717 452717 191028 2 7 5
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Ta6ena 75. 672012.TRC Ilapuena na ®pyumkoj I'opu

Table 75. 672012.TRC Fruska Gora sample plot
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Tao6esa 76. 672012.TRD IMapuena na ®@pymkoj opu
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Table 76. 672012.TRD Observation plot on Fruska Gora
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Ta6ena 77. 672012.TRC Ilapuena y Onanuma
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Tao6esna 78. 672012.TRD Ilapuenay Onanuma

Table 78. 672012. TRD Observation plot in OdZaci
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23. Y30PKOBAILE 1 AHAJIU3E JIMITRHA CA
CTABAJIA

OcCHOBHY IJb ~ aHAJIM3e JWIIha y30pKOBAaHOT U3
KpOIEbM je YTBphHBame MNOAaTaka O CTalky XpaHJBUBUX
MaTeprja y IIyMCKHM 3emubhinTuMa. QonmjapHe aHanmmse
yKa3yjy Ha CTENeH IOCTYMHOCTH XpaHJbUBUX MaTepHja y
3eMJbHINTy 3a Owsbke. Heoaroeapajyha muHepanna wcxpaHa
crabana y3poKyje MaJi MpUpPacT, aj BUTATHOCTU cTabana u
MOJKE TI0javyaTH yTHUIla] 3araljema Ba3ayxa U IPyrux MTETHUX
(hakTopa Ha crame IIyma. Bucoke KOHIIEHTpalfje HEeKHX
XEMHjCKHX €JieMeHaTa y JuIiiy ¥ YeTWHaMa MOry OWTH U
pe3yiTaT BHCOKOT HUBOA 3araljema Bazayxa. 300T HaBeIeHOT
XeMHjCKe aHanu3e Juiha ¥ 9eTHHA CYy OJ1 BEJIMKOT 3Hadaja 3a
MPaBWIHO TyMa4eme pe3yiTaTa MOHUTOPUHIA CTamba IIyMa.

VY3opkoBame Juiha 1 4eTHHa W3 KPOUIkU cTradana
Ha T1apIiesama 3a Apyrd HUBO MOHUTOPHHTA CE BPIIM Ha JIBE
roguae. [Iperxoane <¢onujapHe aHaNM3e Ha Mapieiama
npyror HuBoa Ha ®pymkoj ['opu 1 y OnamiMa ¢y u3BpIieHe
2015. romune. Op ycmocraBbama Napleia APYror HHUBOA
CBaKM MyT Cy Y30pIH 32 aHAIU3Y Y3UMaHH Ca UCTUX cTabana
mto je ypaheHo u y 2017. ronunu. Y3opkoBame nuirha 3a
(homujapre ananmze n3BpieHo je 27. 07. 2017. Ha U3ABOjEHO)
OMOMHINKAIIN]CKO] TTapIien qpyror HuBoa Ha Opymikoj ['opu
kao u 25. 07. 2017. roguHe Ha mapield Koja ce Hajga3u Ha
nokanuteTy bpamesuna kox Ouyaka. ['panuuiie ca nuirhem u3
BPXOBa KpOIIKU Cy CKHHYT€ IOMONy JIOBayKe ITyIIKe.
CakyrubeHd y30pIl Juinha Cy yIakoBaHM Ha HA4YUH
npenBul)eH YIyTCTBOM U JIOHETH y jtaboparopujy UHcTutyTa
3a HU3M)CKO IIIyMapCcTBO M )KUBOTHY CPEIMHY Ha aHAITU3Y.

Pesynrat anHanmm3a TpHKa3zaHU Cy Yy HapeIHUM
tabenama 672005.PLF, 672012.FOM u 672012.FOT.

23. SAMPLING AND ANALYSIS OF LEAVES

The main aim of the foliar analysis was to
determine the state of nutrients in the forest soil. Foliar
analyses point to the degree of nutrient availability in
soil. Inadequate mineral nutrition of trees reduces the
growth of trees, decreases their vitality and it can
increase the impact of air pollution and other harmful
factors on the forest condition. High concentrations of
some chemical elements in leaves and needles can result
from high levels of air pollution. This makes the analysis
of leaves and needles very important for the proper
interpretation of the results of forest condition
monitoring.

Sampling of leaves and needles from the tree
crowns on Level 1l monitoring plots is conducted every
two years. Previous foliar analyses on Level Il plots on
Fruska Gora and in Odzaci were carried out in 2015.
Since the establishment of the Level 1l observation plots
the samples for analysis have always been taken from the
same trees. The same was done in 2017. Sampling of
leaves for foiliar analysis was carried out on July 27",
2017 on Level II plot on Fruska Gora and on July 25",
2017 on the plot located in Branjevina Forest near
Odzaci. Twigs with leaves were taken from the top of the
crowns using a hunting rifle. The collected samples of
leaves were packed according to the Manual instructions
and brought to the laboratory of the Institute for Lowland
Forestry and Environment for analysis.

The results of the analyses are shown in the
following tables: 672005.PLF, 672012.FOM and
672012.FOT.
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Tabena 79. 672012.FOT

Pen. Kon Bpoj Hdarym I'eorpadcka mmpuna Teorpadcka myxuna/ Hanmopcka Ocrana
6poj/ KaBe/ napuese/ OpKOBamba/ . . BUCHHA/ 3anaxama/
Pl P ph ? PO Latitude Longitude
ampling date .
Sequence | Country Plot DDMMSS DDMMSS Altitude Other
number code number observations
1 67 1 270717 4509 26 1948 39 10 -
2. 67 3 2507 17 452717 191028 2 -
Ta6ena 80. 672012.FOM
> <
2 =
=l ) @
= k= Q P
: | £ |8 :
2 1= < 2
58] |5 |8 | £
| E| S E & g 5
S| 2| 2 E = £
5] )= P Jor] < 3
= = 1=} < & 2 3
E | ~ @ S 5 2 2
. > a 5] [ o S <
o | 2 = 5 5 = = %
Q 5} = 8 ? o = o <
x = [ =% o) ] =3 > 5
S| Bl 5|2|E 2 S |2|lo |o |2 |2 |2 |8 w | @ T BT I s
Slz|2|8|E |E |z |Ble |2 |2 |2 |2 |® |2 |2 |2 |2 |2/ 23
El&E|=|a| X = = z|lw a 8 = i 8} N = 2 o} 2|3 S
1|1 671 | 48 | 03L117 | 201117 | 3356 | 201 | 0039 | L1270 | 1666 | 0319 | 1051 | 4517 | 1937 | 90757 | 12343 | 1079 | 2,14 | 2913
2 |3 673 | 51 | 031117 | 201117 | 2884 | 228 | 0053 | L1027 | 1886 | 0434 | 847 4663 | 2129 | 28627 | 14388 | 1068 | 431 | 2872
Ta6ena 81. 672005.PLF
Pen. 6poj/ | Bpoj mapuene/ | W] y3sopka/ bpoj crabna/ Bpcra/ Crapocr mmmtha/ | Bpoj xnaca | Ocrana 3anaxama/
/
Seq. Plot number ID of the | Tree number Species Leaf age CTApocTIt Other observations
number sample Age class
1 671 D1 48 0 1
1 671 o2 48 0 1
1 671 3 48 0 1
1 671 D4 48 0 1
1 671 o5 48 0 1
3 673 (o] 51 0 1
3 673 o2 51 0 1
3 673 o3 51 0 1
3 673 D4 51 0 1
3 673 5 51 0 1
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24. PEHOJIOUIKA OCMATPABA

QdeHomornja je TUCHUIUIMHA Koja ce OaBu mpahemem
(heHOJTOMIKKX TI0jaBa M MPOYYABAFHEM FUXOBE 3aBUCHOCTHU OJT
criojpalmbe cpeauHe. [IpoyyaBa mojaBe OHMONOMIKUX LUKITyca
U FHUXOBY TOBE3aHOCT C KIMMOM, a (DEHOJIOIIKE T0jaBe CY
MPOMEHE Y JKWBO] TPHUPOAM YCIOBJEEHE OMOKIMMATCKIM
npoMeHaMa, Kao HIIp. MPOMEHE y OHJBHOM CBETY TOKOM
onpehenor mnepuona. IIpBeHcTBEHO Kox Owmsbaka cy TO
cienehe mpomene, omHocHO (eHOodaze: Mymame, JIUCTAbE,
[[BETabe, TNpOMEHa 0o0je IMCTOBA, CYyIIeHme IICTOBA HTI.
[locmarpameM OBHX TIOjaBa MOTY C€ YOUHUTH KIMMAaTCKE
MIPOMEHE Y HAIl0] OKOJHMHHU KOje pe3yiTupajy (HeHOJIOMIKIM
npomeHama. [lomarm o BpeMeHy W Tpajamy  TOjeAWHUX
JellaBaba Ha OWbkama TIpy)Kajy BpeAHE IojaTke U
urdopmammje o cramy OMIbaka, Kao U 0 Moryhem JenoBamy
OKOJINHE Ha OMJBKE.

VY OKBUpY MOHMTOpPHHIA Ha Mapleliama Apyror HUBoa
Ha ®pymkoj l'opu m y Oyammma, rae je mocMaTpaHa
(henonoruja mymckor apeeha tokom 2017. roguHe, OCHOBHA
Wb j€ CUCTEMATCKO MOCMATpame W CHUMAame (PEHOIIOIIKUX
(daza passoja mymckor apeeha, kao W mocmarpame u
CHUMamke OWOTCKMX W a0HOTCKMX YWHIJIAa W TI0jaBa.
OcHOBH 3a/1aTaK Hamapiienama JIpyror HMBOA, IITO CE THYE
(heHOJIONIKKMX OCMaTpama, j¢ 00e30eUTH OCHOBHE M JIOJIaTHE
uHdopmammje o crabnuma KOju ce Hajla3e Ha Taukd, Kako Ou
ce ao0wnm momanmy O (EHOJNIOTHjU, T€ IIOBETH Yy Be3y ca
YTHUIIajeM KIIME Ha ITyMCKE €KOCHCTEME.

Ha OwomHAMKan@jckoj Taukd Jpyror HUBO Ha
Opymikoj ['opu n y Onanuma  je omabpano 15 crabaina, xoja
cy npahena Tokom 2017. romune. [Ipahena je riaBHa Bpcra
npeeha Ha moBpHIMHM — XxpacT KuTwak (Quercus petrea
Matt/Liebl.) wa ®pymkoj I'opu u xpact myxmak (Quercus
robur L.) y Oyaruma. Tepmunu npahema Ha Tauku cy OWIH:
54,124, 244, 35, 175, 19.6., 17.7., 30.8,, 21.9., 25.10,,
1.11.,10.11. u 15.11. 2017. roaune.

VY oxBupy (eHosomKor ocmarpama npaheHu cy cineaehn
napaMeTpH:
* Iymame
e mpomeHa 0oje aumrha
e onagame auuiha
e 3HauajHM 3HagM omTeheHa JuUCTa WK
KPOLLIHE
e ocrana omTehema (JIOMOBU I'paHa U cradaa,
M3BaJbHUBALE cTabamna)
®  CEKyH/apHO IyNambe
® [IBETamC

HaBenenm mapamerpm cy mnpaheHM TOjeIWHAYHO HAa
O3Ha4YeHNM cTabirMa, Kao ¥ 3a HaBeZleHa cTabiia yoIIITeHO.
Crneneha Tabena npezicraBsba MOJATKE O MOYETKY OCMaTpama
U cTabiumMa Koja cy npaheHa.

24. PHENOLOGICAL OBSERVATIONS

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 period of time. Plants undergo the
following events or phenophases: budding, leafing,
flowering, leaf colour change, leaf dropping, etc. By
observing these events, we can define ambient climate
fluctuations which result in phenological changes. The
data on timing and duration of certain plant events
provide valuable facts and information about the plant
condition and possible environmental impacts on them.

Monitoring on Level II plots on Fruska Gora and
in Odzaci, where forest tree phenology is observed, was
in 2017 carried out through systematic observation and
recording of the yearly development stages of forest trees
and 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 effects of climate
change on forest ecosystems.

For the purpose of phenological observations, 15
trees were selected on Level II sample plots on Fruska
Gora and in Odzaci in 2017. They belong to dominant
tree species — sessile oak (Quercus petrea Matt/Liebl.) on
FruSka Gora and pedunculate oak (Quercus robur L.) in
Odzaci. Monitoring was carried out on the following
dates: 5.4., 12.4., 24.4., 35, 175, 19.6., 17.7., 30.8.,
21.9.,25.10,, 1.11., 10.11. and 15.11. 2017.

The following phenological parameters were
monitored:

¢ budding

o [eaf colour change

e leaf dropping

e significant signs of leaf or crown
damage

o other damage (broken branches or stems
and uprooted trunks)

e secondary budding

o flowering

These parameters were monitored individually on
marked trees and collectively for all trees.

The following table presents installation dates 359
data on the trees selected for this type of observation.



Ta6ena 82. 672009. (PLP) ®opmynap 3a peructpaiiijy apseha nzabpaHor 3a HHTCH3UBHU (DEHOIOIIKH
mouuTopuHr (Opymka ['opa)

Table 82. 672009. (PLP) Registration Form for trees selected for intensive phenological monitoring

Ormn. udpa Hatym Bbp Bunssus [paBang Bepruicann Hpyre
Ceksenua/ napuesna/ Bpcre/ nocraBibamal | crabma/ | meo kpyne/ | ocmarparbal ceMep orcepsarje/
Sequence | Observation | Species Installation Tree Visible Visible HO%?E;:LM Other
plot code date number | crown part direction direction observations
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 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
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Taoesa 83. 672009. (IIJITT) dopmynap 3a perucTpanyjy apsehia n3adpaHor 3a HHTCH3UBHY (YCHOJIOIIKH MOHUTOPUHT

Table 83. 672009. (PLP) Registration Form for trees selected for intensive phenological monitoring

Ori. udpa Hdarym Bbp Bunssus [IpaBan Bep;\pf;anﬁn [pyre
Ceksenua/ napuiena/ Bpcre/ | mocraBibama/ | crabma/ | neo kpyHe/ | ocMmarpamsal HocMaT paH:. of orcepanuje/
Sequence | Observation | Species Installation Tree Visible Visible Vertipc,: al Other
plot code date number | crown part direction direction observations
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 wHapenguum Tabenama Ouhe TpUKa3aHU TMOAAIH

JI0OHjeHU

(heHOJIOIIKIM

OMoMHIMKaIMjcKe Tauke HuBoa |l.

OCMaTpameM

ca

The following tables show data obtained through
phenological observations on the Level Il sample plots

Tabena 84. 672012. (ITXE) Benexeme ¢eHomomkux peHomena OHOTHUKKX U abroTHukux (omrehema) norahaja (Ha
HHUBOY OTJI. TT0Jba-EKCTEH3UBHO)
Table 84. 672012. (PHE) Recording of phenological phenomena of biotic and abiotic (damaging) events (plot level -

extensive)
Cexsenia/ Oggf;gart[i%ﬁe/ BpCT_e/ Iorahaj/ a(l)[rflj};l;'d o H(())FI:;;? o oncg]ﬁ)lzargnje/
Sequence plot Species Event code Event date Scoring Othe(
observations
1 1 048 1 050417 1
2 1 048 1 12 0417 2
3 1 048 1 2404 17 4
4 1 048 1 030517 5
5 1 048 1 170517 5
6 1 048 1 1906 17 5
7 1 048 1 1707 17 5
8 1 048 1 3008 17 5
9 1 048 1 210917 5
10 1 048 2 251017 1
11 1 048 2 011117 2
12 1 048 2 101117 4
13 1 048 2 151117 5
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Tabena 85. 672012. (IIXE) Benexeme ¢eHonomkux peHoMeHa OHOTHUKHX U abnoThukux (omrehema) norahaja (Ha
HHBOY OTJI. TI0Jba-€KCTECH3UBHO)
Tao6ema 85. 672012. (PHE) Recording of phenological phenomena of biotic and abiotic (damaging) events (plot level -

extensive)
Ornenso nosbe/ . Jatym Onena Apyre .

Seaenes | OPaon | QR | oo | g | o |G
observations

1 3 051 1 0504 17 1

2 3 051 1 1204 17 2

3 3 051 1 240417 4

4 3 051 1 030517 5

5 3 051 1 170517 5

6 3 051 1 1906 17 5

7 3 051 1 1707 17 5

8 3 051 1 300817 5

9 3 051 1 210917 5

10 3 051 2 251017 2

11 3 051 2 011117 3

12 3 051 2 101117 4

13 3 051 2 151117 5
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Tabena 86. 672012. (ITXH) benexeme deHonomknx GpeHOMEHa 1 OMOTHYKUX M aOMOTHYKHX (omTehema)
norahaja (Ha HEBOY cTabia-WHTEH3WBHO)
Table 86. 672012. (PHI) Recording of phenological phenomena of biotic and abiotic (damaging) events (tree level —

intensive)

. Meton Jpyre
bp.orm.napuene/ | Bp.apsera/ orahaj/ aTyMm Ouena o .
Cexperia/ O%servatig n plot b Trr)ee Z[Eve?ltj nc{Irab};ja/ norahajal Koju e oncepate/
Sequence - kopwuihen/ Other
number number code Event date Scoring -
Method observations
1 1 44 1 0504 17 1 1
1 1 39 1 0504 17 1 1
1 1 38 1 0504 17 1 1
1 1 34 1 0504 17 1 1
1 1 25 1 0504 17 1 1
1 1 24 1 0504 17 1 1
1 1 23 1 0504 17 1 1
1 1 22 1 0504 17 1 1
1 1 12 1 0504 17 1 1
1 1 13 1 0504 17 1 1
1 1 1 1 0504 17 1 1
1 1 3 1 0504 17 1 1
1 1 18 1 0504 17 1 1
1 1 14 1 0504 17 1 1
1 1 8 1 0504 17 1 1
C of bp.ormmapuene/ | bp.npsera/ | orahaj/ Narym Ouena M?TO.H Hpyre o/
Seelaieel:]lée Observation plot Tree Event norahaja/ norahaja/ KOK(I?II;%EH / Onceoptiﬁﬂje
number number code Event date Scoring I\I;I -
ethod observations
1 1 44 1 12 04 17 2 1
1 1 39 1 1204 17 2 1
1 1 38 1 12 04 17 2 1
1 1 34 1 12 04 17 2 1
1 1 25 1 12 04 17 2 1
1 1 24 1 12 04 17 2 1
1 1 23 1 1204 17 2 1
1 1 22 1 12 04 17 2 1
1 1 12 1 12 04 17 2 1
1 1 13 1 12 04 17 2 1
1 1 1 1 1204 17 2 1
1 1 3 1 1204 17 2 1
1 1 18 1 12 04 17 2 1
1 1 14 1 12 04 17 2 1
1 1 8 1 1204 17 2 1
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Cexpera/ g%orn,nz_lpuene/ bp.npeeral/ | [orabaj/ Z[aTyM OHGH?. i/([)?;}g oncje]g]a};rljnje y
Sequence servation plot Tree Event norahaja/ uorat)_aja/ xopumhen/ Other
number number code Event date Scoring -
Method observations
1 1 44 1 2404 17 4 1
1 1 39 1 2404 17 4 1
1 1 38 1 240417 4 1
1 1 34 1 2404 17 4 1
1 1 25 1 2404 17 4 1
1 1 24 1 2404 17 4 1
1 1 23 1 2404 17 4 1
1 1 22 1 240417 4 1
1 1 12 1 2404 17 4 1
1 1 13 1 2404 17 4 1
1 1 1 1 240417 4 1
1 1 3 1 240417 4 1
1 1 18 1 240417 4 1
1 1 14 1 2404 17 4 1
1 1 8 1 240417 4 1
. Meron Jpyre
bp.orn.mapuene/ | Bp.apsera/ | Jlorahaj/ Marym Oruena L .
‘sonemeel | Observationplot | Tree | "Event | sorabua/ | sorapaja/ | S e
number number code Event date Scoring I\I;I -
ethod observations
1 1 44 1 030517 5 1
1 1 39 1 030517 5 1
1 1 38 1 030517 5 1
1 1 34 1 030517 5 1
1 1 25 1 030517 5 1
1 1 24 1 030517 5 1
1 1 23 1 030517 5 1
1 1 22 1 030517 5 1
1 1 12 1 030517 5 1
1 1 13 1 030517 5 1
1 1 1 1 030517 5 1
1 1 3 1 030517 5 1
1 1 18 1 030517 5 1
1 1 14 1 030517 5 1
1 1 8 1 030517 5 1
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Cexpena/ g%orn.na_lpuene/ bp.apeeral/ | [lorabaj/ Z[aTyM OueHg KMO?;OJ./Z oncglfla}:ljnj of
Sequence servation plot Tree Event norahaja/ uorat)_aja/ xopummhen/ Other
number number code Event date Scoring -
Method observations
1 1 44 1 170517 5 1
1 1 39 1 170517 5 1
1 1 38 1 170517 5 1
1 1 34 1 170517 5 1
1 1 25 1 170517 5 1
1 1 24 1 170517 5 1
1 1 23 1 170517 5 1
1 1 22 1 170517 5 1
1 1 12 1 170517 5 1
1 1 13 1 170517 5 1
1 1 1 1 170517 5 1
1 1 3 1 170517 5 1
1 1 18 1 170517 5 1
1 1 14 1 170517 5 1
1 1 8 1 170517 5 1
C o bp.orn.mapuene/ | Bp.apsera/ | J[lorahaj/ Jarym Orena M?TO.H Hpyre o/
Seelaﬁ:ée Observation plot Tree Event norahaja/ norahaja/ KOK(EZII%ZH / Onceoptiﬁﬂje
number number code Event date Scoring I\I/)I -
ethod observations
1 1 44 1 1906 17 5 1
1 1 39 1 1906 17 5 1
1 1 38 1 1906 17 5 1
1 1 34 1 1906 17 5 1
1 1 25 1 1906 17 5 1
1 1 24 1 1906 17 5 1
1 1 23 1 1906 17 5 1
1 1 22 1 1906 17 5 1
1 1 12 1 1906 17 5 1
1 1 13 1 1906 17 5 1
1 1 1 1 1906 17 5 1
1 1 3 1 1906 17 5 1
1 1 18 1 1906 17 5 1
1 1 14 1 1906 17 5 1
1 1 8 1 1906 17 5 1
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. Meron Jpyre
bp.orm.napuene/ | Bp.apsera/ orahaj/ aTyMm Ouena . .
CSeKBeHHa/ O%servatig n plot b Trr)ee HEve?ltJ nc{Iran};ja/ norahajal KOJHJC oncepatuje/
equence . kopuiifien/ Other
number number code Event date Scoring -
Method observations
1 1 44 1 17 07 17 5 1
1 1 39 1 17 07 17 5 1
1 1 38 1 1707 17 5 1
1 1 34 1 1707 17 5 1
1 1 25 1 1707 17 5 1
1 1 24 1 17 07 17 5 1
1 1 23 1 17 07 17 5 1
1 1 22 1 1707 17 5 1
1 1 12 1 1707 17 5 1
1 1 13 1 1707 17 5 1
1 1 1 1 1707 17 5 1
1 1 3 1 1707 17 5 1
1 1 18 1 1707 17 5 1
1 1 14 1 1707 17 5 1
1 1 8 1 1707 17 5 1
bp.ormmapuene/ | bp.npsera/ | orahaj/ Har; Ouena M?TO.H Apyre .
Ceksenua/ D-OTJLTTapIt PP J m HeHE KOjH je orcepanuje/
Sequence Observation plot Tree Event norahaja/ uorah_aja/ xoprhen/ Other
number number code Event date Scoring M .
ethod observations
1 1 44 1 3008 17 5 1
1 1 39 1 300817 5 1
1 1 38 1 3008 17 5 1
1 1 34 1 3008 17 5 1
1 1 25 1 3008 17 5 1
1 1 24 1 3008 17 5 1
1 1 23 1 3008 17 5 1
1 1 22 1 3008 17 5 1
1 1 12 1 3008 17 5 1
1 1 13 1 3008 17 5 1
1 1 1 1 3008 17 5 1
1 1 3 1 3008 17 5 1
1 1 18 1 3008 17 5 1
1 1 14 1 3008 17 5 1
1 1 8 1 3008 17 5 1
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Cexpena/ g%orn.na_lpuene/ bp.apeeral/ | [lorabaj/ Z[aTyM OueHg KMO?;OJ./Z oncglfla}:ljnj of
Sequence servation plot Tree Event norahaja/ uorat)_aja/ xopummhen/ Other
number number code Event date Scoring -
Method observations
1 1 44 1 210917 5 1
1 1 39 1 210917 5 1
1 1 38 1 210917 5 1
1 1 34 1 210917 5 1
1 1 25 1 210917 5 1
1 1 24 1 210917 5 1
1 1 23 1 210917 5 1
1 1 22 1 210917 5 1
1 1 12 1 210917 5 1
1 1 13 1 210917 5 1
1 1 1 1 210917 5 1
1 1 3 1 210917 5 1
1 1 18 1 210917 5 1
1 1 14 1 210917 5 1
1 1 8 1 210917 5 1
C o bp.orn.mapuene/ | Bp.apsera/ | J[lorahaj/ Jarym Orena M?TO.H Hpyre o/
Seelaﬁ:ée Observation plot Tree Event norahaja/ norahaja/ KOK(EZII%ZH / Onceoptiﬁﬂje
number number code Event date Scoring I\I/)I -
ethod observations
1 1 44 2 251017 2 1
1 1 39 2 251017 1 1
1 1 38 2 251017 1 1
1 1 34 2 251017 1 1
1 1 25 2 251017 1 1
1 1 24 2 251017 1 1
1 1 23 2 251017 2 1
1 1 22 2 251017 2 1
1 1 12 2 251017 1 1
1 1 13 2 251017 1 1
1 1 1 2 251017 2 1
1 1 3 2 251017 1 1
1 1 18 2 251017 2 1
1 1 14 2 251017 1 1
1 1 8 2 251017 1 1




Cexpena/ g%orn.na_lpuene/ bp.apeeral/ | [lorabaj/ Z[aTyM OueHg KMO?;OJ./Z oncglfla}:ljnj of
Sequence servation plot Tree Event norahaja/ uorat)_aja/ xopummhen/ Other
number number code Event date Scoring -
Method observations
1 1 44 2 011117 3 1
1 1 39 2 011117 2 1
1 1 38 2 011117 2 1
1 1 34 2 011117 2 1
1 1 25 2 011117 2 1
1 1 24 2 011117 2 1
1 1 23 2 011117 3 1
1 1 22 2 011117 3 1
1 1 12 2 011117 2 1
1 1 13 2 011117 2 1
1 1 1 2 011117 3 1
1 1 3 2 011117 2 1
1 1 18 2 011117 3 1
1 1 14 2 011117 2 1
1 1 8 2 011117 2 1
C o bp.orn.mapuene/ | Bp.apsera/ | J[lorahaj/ Jarym Orena M?TO.H Hpyre o/
Seelaﬁ:ée Observation plot Tree Event norahaja/ norahaja/ KOK(EZII%ZH / Onceoptiﬁﬂje
number number code Event date Scoring I\I/)I -
ethod observations
1 1 44 2 101117 4 1
1 1 39 2 101117 4 1
1 1 38 2 101117 4 1
1 1 34 2 101117 3 1
1 1 25 2 101117 4 1
1 1 24 2 101117 4 1
1 1 23 2 101117 4 1
1 1 22 2 101117 4 1
1 1 12 2 101117 4 1
1 1 13 2 101117 4 1
1 1 1 2 101117 4 1
1 1 3 2 101117 3 1
1 1 18 2 101117 4 1
1 1 14 2 101117 4 1
1 1 8 2 101117 4 1




Cexpena/ g%orn.na_lpuene/ bp.apeeral/ | [lorabaj/ Z[aTyM OueHg KMO?;OJ.E oncglfla};rljnj of
Sequence servation plot Tree Event norahaja/ uorat)_aja/ xopummhen/ Other
number number code Event date Scoring -
Method observations
1 1 44 2 151117 5 1
1 1 39 2 151117 5 1
1 1 38 2 151117 5 1
1 1 34 2 151117 5 1
1 1 25 2 151117 5 1
1 1 24 2 151117 5 1
1 1 23 2 151117 5 1
1 1 22 2 151117 5 1
1 1 12 2 151117 5 1
1 1 13 2 151117 5 1
1 1 1 2 151117 5 1
1 1 3 2 151117 5 1
1 1 18 2 151117 5 1
1 1 14 2 151117 5 1
1 1 8 2 151117 5 1




Tadema 87. 672012. (IIXM) benexeme ¢eHOMOMKNX (PeHOMEHA OMOTHYKHX M aOHOTHUKHX
(omrehema) morahaja (Ha HUBOY cTab1a-UHTEH3UBHO)
Table 87. 672012. (PHI) Recording of phenological phenomena of biotic and abiotic (damaging)

events (tree level — intesive)

Meron e
Ceksenua/ bp.orz.nap uenc/ | Bp.apseral JMorabaj/ I[aTle[ OHeH? KOjH je oncggla}:unj el
Sequence Observation plot Tree Event code sorahaja/ ;[oral’)_aja/ kopwuihien/ Other
number number Event date Scoring M -
ethod observations
1 3 1 1 0504 17 1 1
1 3 3 1 0504 17 1 1
1 3 4 1 0504 17 1 1
1 3 7 1 0504 17 1 1
1 3 12 1 0504 17 1 1
1 3 15 1 0504 17 1 1
1 3 22 1 050417 1 1
1 3 27 1 0504 17 1 1
1 3 34 1 0504 17 1 1
1 3 35 1 0504 17 1 1
1 3 36 1 0504 17 1 1
1 3 38 1 050417 1 1
1 3 40 1 0504 17 1 1
1 3 46 1 0504 17 1 1
1 3 48 1 0504 17 1 1
bp.orn.napuene/ | Bp.apsera/ . Jarym Onena M?TO.H Apyre .
Cexseria/ Ob'serv.ation plot ‘Tree Jlorahaj/ norahaja/ norahaja/ Ko e oncepraituje/
Sequence number number Event code Event dJate Scori rfg kopwurhen/ Other
Method observations
1 3 1 1 1204 17 2 1
1 3 3 1 1204 17 2 1
1 3 4 1 1204 17 2 1
1 3 7 1 1204 17 2 1
1 3 12 1 1204 17 2 1
1 3 15 1 1204 17 2 1
1 3 22 1 1204 17 2 1
1 3 27 1 1204 17 2 1
1 3 34 1 1204 17 2 1
1 3 35 1 1204 17 2 1
1 3 36 1 1204 17 2 1
1 3 38 1 1204 17 2 1
1 3 40 1 1204 17 2 1
1 3 46 1 1204 17 2 1
1 3 48 1 1204 17 2 1




Meron Hpyre
CekseHua/ g%orn.nta_lpueJIIe{ Bp._z[L_p setal Horabaj/ HaTyh.d of OHeH? of KOjH je oncepsauuje/
Sequence servation plo ree Eventcode | J0raba zorabaj Kopumhen/ Other
number number Event date Scoring -
Method observations
1 3 1 1 240417 4 1
1 3 3 1 240417 4 1
1 3 4 1 240417 4 1
1 3 7 1 240417 4 1
1 3 12 1 240417 4 1
1 3 15 1 240417 4 1
1 3 22 1 240417 4 1
1 3 27 1 240417 4 1
1 3 34 1 240417 4 1
1 3 35 1 240417 4 1
1 3 36 1 240417 4 1
1 3 38 1 240417 4 1
1 3 40 1 240417 4 1
1 3 46 1 240417 4 1
1 3 48 1 240417 4 1
C o bp.orn.napuene/ | Bp.apsera/ A/ Iarym OueHa M?TO.H Apyre o/
Sequence | Observationplot | Tree | G | sorabaga/ | noraal | US| OENS
number number Event date Scoring I\I;I -
ethod observations
1 3 1 1 030517 5 1
1 3 3 1 030517 5 1
1 3 4 1 030517 5 1
1 3 7 1 030517 5 1
1 3 12 1 030517 5 1
1 3 15 1 030517 5 1
1 3 22 1 030517 5 1
1 3 27 1 030517 5 1
1 3 34 1 030517 5 1
1 3 35 1 030517 5 1
1 3 36 1 030517 5 1
1 3 38 1 030517 5 1
1 3 40 1 030517 5 1
1 3 46 1 030517 5 1
1 3 48 1 030517 5 1




Meron Hpyre
CekseHua/ g%orn.nta_lpueJIIe{ Bp._z[L_p setal Horabaj/ HaTyh.d of OHeH? of KOjH je oncepsauuje/
Sequence servation plo ree Eventcode | J0raba zorabaj Kopumhen/ Other
number number Event date Scoring -
Method observations
1 3 1 1 170517 5 1
1 3 3 1 170517 5 1
1 3 4 1 170517 5 1
1 3 7 1 170517 5 1
1 3 12 1 170517 5 1
1 3 15 1 170517 5 1
1 3 22 1 170517 5 1
1 3 27 1 170517 5 1
1 3 34 1 170517 5 1
1 3 35 1 170517 5 1
1 3 36 1 170517 5 1
1 3 38 1 170517 5 1
1 3 40 1 170517 5 1
1 3 46 1 170517 5 1
1 3 48 1 170517 5 1
C o bp.orn.napuene/ | Bp.apsera/ A/ Iarym OueHa M?TO.H Apyre o/
Sequence | Observationplot | Tree | G | sorabaga/ | noraal | US| OENS
number number Event date Scoring I\I;I -
ethod observations
1 3 1 1 1906 17 5 1
1 3 3 1 1906 17 5 1
1 3 4 1 1906 17 5 1
1 3 7 1 1906 17 5 1
1 3 12 1 1906 17 5 1
1 3 15 1 1906 17 5 1
1 3 22 1 1906 17 5 1
1 3 27 1 1906 17 5 1
1 3 34 1 1906 17 5 1
1 3 35 1 1906 17 5 1
1 3 36 1 1906 17 5 1
1 3 38 1 1906 17 5 1
1 3 40 1 1906 17 5 1
1 3 46 1 1906 17 5 1
1 3 48 1 1906 17 5 1




Cexpera/ g%orn,nz_lpuene/ bp.npeeral/ | [orabaj/ Z[aTyM OHGH?. i/([)?;}g oncje]}?]a};fnje y
Sequence servation plot Tree Event norahaja/ uorat)_aja/ xopumhen/ Other
number number code Event date Scoring -
Method observations
1 3 1 1 1707 17 5 1
1 3 3 1 1707 17 5 1
1 3 4 1 1707 17 5 1
1 3 7 1 1707 17 5 1
1 3 12 1 1707 17 5 1
1 3 15 1 1707 17 5 1
1 3 22 1 1707 17 5 1
1 3 27 1 1707 17 5 1
1 3 34 1 1707 17 5 1
1 3 35 1 1707 17 5 1
1 3 36 1 170717 5 1
1 3 38 1 1707 17 5 1
1 3 40 1 1707 17 5 1
1 3 46 1 17 07 17 5 1
1 3 48 1 170717 5 1
. Meron Jpyre
bp.orn.mapuene/ | Bp.apsera/ | J[lorahaj/ Jarym Oruena L .
sonemeel | Observationplot | Tree | "Event | orabual | sorapaja/ | S e
number number code Event date Scoring I\I;I -
ethod observations
1 3 1 1 300817 5 1
1 3 3 1 300817 5 1
1 3 4 1 300817 5 1
1 3 7 1 300817 5 1
1 3 12 1 300817 5 1
1 3 15 1 300817 5 1
1 3 22 1 300817 5 1
1 3 27 1 300817 5 1
1 3 34 1 300817 5 1
1 3 35 1 300817 5 1
1 3 36 1 300817 5 1
1 3 38 1 300817 5 1
1 3 40 1 300817 5 1
1 3 46 1 300817 5 1
1 3 48 1 300817 5 1
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Cexpera/ g%orn,nz_lpuene/ bp.npeeral/ | [orabaj/ Z[aTyM OHGH?. i/([)?;}g oncje]}?]a};fnje y
Sequence servation plot Tree Event norahaja/ uorat)_aja/ xopumhen/ Other
number number code Event date Scoring -
Method observations
1 3 1 1 210917 5 1
1 3 3 1 210917 5 1
1 3 4 1 210917 5 1
1 3 7 1 210917 5 1
1 3 12 1 210917 5 1
1 3 15 1 210917 5 1
1 3 22 1 210917 5 1
1 3 27 1 210917 5 1
1 3 34 1 210917 5 1
1 3 35 1 210917 5 1
1 3 36 1 210917 5 1
1 3 38 1 210917 5 1
1 3 40 1 210917 5 1
1 3 46 1 210917 5 1
1 3 48 1 210917 5 1
. Meron Jpyre
bp.orn.mapuene/ | Bp.apsera/ | J[lorahaj/ Jarym Oruena L .
sonemeel | Observationplot | Tree | "Event | orabual | sorapaja/ | S e
number number code Event date Scoring I\I;I -
ethod observations
1 3 1 2 251017 2 1
1 3 3 2 251017 2 1
1 3 4 2 251017 3 1
1 3 7 2 251017 2 1
1 3 12 2 251017 2 1
1 3 15 2 251017 3 1
1 3 22 2 251017 2 1
1 3 27 2 251017 2 1
1 3 34 2 251017 2 1
1 3 35 2 251017 2 1
1 3 36 2 251017 2 1
1 3 38 2 251017 2 1
1 3 40 2 251017 3 1
1 3 46 2 251017 2 1
1 3 48 2 251017 2 1
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Cexpera/ g%orn,nz_lpuene/ bp.npeeral/ | [orabaj/ Z[aTyM OHGH?. i/([)?;}g oncje]}?]a};fnje y
Sequence servation plot Tree Event norahaja/ uorat)_aja/ xopumhen/ Other
number number code Event date Scoring -
Method observations
1 3 1 2 011117 3 1
1 3 3 2 011117 3 1
1 3 4 2 011117 3 1
1 3 7 2 011117 3 1
1 3 12 2 011117 3 1
1 3 15 2 011117 3 1
1 3 22 2 011117 3 1
1 3 27 2 011117 3 1
1 3 34 2 011117 3 1
1 3 35 2 011117 3 1
1 3 36 2 011117 3 1
1 3 38 2 011117 3 1
1 3 40 2 011117 3 1
1 3 46 2 011117 3 1
1 3 48 2 011117 3 1
. Meron Jpyre
bp.orn.mapuene/ | Bp.apsera/ | J[lorahaj/ Jarym Oruena L .
‘sonemeel | Observationplot | Tree | "Event | sorabual | sorapaja/ | S e
number number code Event date Scoring I\I;I -
ethod observations
1 3 1 2 101117 4 1
1 3 3 2 101117 4 1
1 3 4 2 101117 4 1
1 3 7 2 101117 4 1
1 3 12 2 101117 4 1
1 3 15 2 101117 4 1
1 3 22 2 101117 4 1
1 3 27 2 101117 4 1
1 3 34 2 101117 4 1
1 3 35 2 101117 4 1
1 3 36 2 101117 4 1
1 3 38 2 101117 4 1
1 3 40 2 101117 4 1
1 3 46 2 101117 4 1
1 3 48 2 101117 4 1
Cexpera/ Bp.orn.nz_ipuene/ bp.npeeral/ | [orabaj/ )IaTyM OLIGH?. 2/([)3?:1(}21 OHC?]Z?B}:I?I/Ij o
Sequence Observation plot Tree Event norahaja/ uorah_aja/ xoprhen/ Other
number number code Event date Scoring M -
ethod observations
1 3 1 2 151117 5 1
1 3 3 2 151117 5 1
1 3 4 2 151117 5 1
1 3 7 2 151117 5 1
1 3 12 2 151117 5 1
1 3 15 2 151117 5 1
1 3 22 2 151117 5 1
1 3 27 2 151117 5 1
1 3 34 2 151117 5 1
1 3 35 2 151117 5 1
1 3 36 2 151117 5 1
1 3 38 2 151117 5 1
1 3 40 2 151117 5 1
1 3 46 2 151117 5 1
1 3 48 2 151117 5 1
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Ha ocmarpanoj mnoBpmmam Ha @pymikoj ropu
(ornmenHa maprena 1), BpiieHO je Oenexermne (EHOIOIKUX
(henomena 6moTHuKuX U abnotnukux (omrehema) norahaja
Ha HHBOY OTJI. T0Jba-eKCTeH3WBHO, Tabema 672009.ITXE,
crabaia xpacra kuTmaka (Quercus petrea Matt/Liebl.) ox
MOoYeTKa TOAMHE Ma J0 Kpaja Berertanuje. TOKOM TpBOT
npernena 05.04.2017. xoHCTaTOBaH je TMOYETAaK JIMCTAmbA,
OJHOCHO JIHCTame cTadana je usHocuno 10 1%. [Ipunukom
nperneAa crabana Ha YUTaBOj MOBpIIMHK 12.4. Morio ce
3aKJbYUYMTH Ja je aucTame nosehano Ha 33%, a0k je 24.4.
o0MM JHcTama JocTurao HuBO ox 99% Ha 4WTaBOj
NOBPLIMHK Koja ce mpartu. [Ipernmemom crabana ox 3.5. je
KOHCTATOBAaHO Jia Cy cBa cTabia Ha MOBPIIMHM MPOJIUCTaa
100%, omHOCHO 1a je 3aBpILIEeHO JHUCTamke. TokoM obunacka
noBpmuHe 17.5., 19.6., 17.7., 30.8., kao u 21.9. 2017. Hucy
youeHe HHKAaKBe NPOMEHEe Ha Kpolumama | Jumhy.
IIpermengom moBpmmue 25.10. yowena je TojaBa
JeKoJopHu3alije W omajama  Jumha,  MpOIeHAT
JIEKOJIOpH3alifje je YKYITHO 3a YnuTaBy MNpahieHy MOBPIIUHY
ouo 1% pox cy mojenuHa craia uMana CTEIeH
Jnexkonopuzaupje u omagawa Jjumha 1o 33%. Toxom
nperenena 1.11. mpoueHaT aeKoyopu3alyje je H3HOCHO
33%, ocuM 3a MoOjeMHA CTa0Jia KOja Cy HMMayia CTerceH
nexonopmzanuje on 66%, mox je 10.11. koHcTtaTtoBaH
creneH Jiexonopuzanuje ox 99%. [pernmenom moBpiinHE
15.11. eBupeHTHpaHa je TMOTHyHa JeKojopu3alnuja |
omajiame Juinha ca cBUX cradaya Ha MOBPIIHHU.

[NocmaTpamem (heHOMOIIKIX (heHomena
OouoTHukuXx 1 abuotnukux (omrehema) norahaja Ha HUBOY
crabna-uHTeH3UBHO, (Tabena 672009.ITXU), na Ppymikoj
ropu (ornenHa mapimena 1), omHOocHO 15 crabama xpacra
kuTaka (Quercus petrea Matt/Liebl.) na noBpnHN
OMOMH/IMKAIIM]CKE TayKe JAPYror HUBOa youeHe cy cienehe
(heHOIONIKE MOjaBe y MOjEeANHUM BPEMEHCKUM MEPUOIMA.
[Tpunmkom mipBor mperiiena Ha HuBOY cradma 05.04.2017.
KOHCTATOBaH je IMOYETaK JIMCTamka, OJJHOCHO JIUCTAmEe je
owio Ha HuBOY 10 1%. IIperienom crabana xoja ce mpare
Ha TIOBpIIMHM JaHa 12.4. onemeHo je nmoBehaHo nucTame
Koje je m3Hocwio 33%, a HakoH mperiefa crabana 24.4.
nucTame Ha mnpahennm crabmuma je Owno g0 99%.
[Ipernenom mpahennx crabana ox 3.5. je KOHCTaTOBaHO Jia
cy cBa cTabsa Ha moBpirHKA mposmctaia 100%, oaHOCHO
Jla je 3aBpIIeHO JIMCTame crabana. Tokom oOumiacka
MOBPINIMHE W TiperiienoMm crabama 17.5., 19.6., 17.7., 30.8,,
kao u 21.9. HUCY youeHe HUKAaKBE IIPOMEHE Ha KpOIIbhaMa
u numnhy. [pernenom npahenux crabana 25.10. npumehena
je nmexkojopu3anyja U omnajgame Jmmha a0 1% Ha cBUM
npaheHuM cTabimMa, JTOK je Ha cTabmmma oOp. 1, 18, 22, 23
u 44 nexonopusaiyja u omnagame juiiha u3Hocuna 33%.
Toxom mpernena npahennx crabana 1.11. nexomopu3zarja

Monitoring of phenological phenomena of biotic
and abiotic (damaging) events on the sample plot on Fruska
Gora (sample plot 1) was performed on sessile oak trees
(Quercus petrea Matt/Liebl.) 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 April 5" 2017, it was observed that the trees
had started to leaf, but the degree of leafing was only 1%.
In the next inspection of the whole plot on April 12", the
intensity of leafing increased to 33% in all trees on the plot,
while it amounted to 99% on April 24". On May 3", the
degree of leafing was 100%, which means that all the trees
on the plot were in full leaf. The field visits conducted on
May 17", June 19" July 17" August 30™ and September
21%, 2017 recorded no changes in the crowns or leaves.
Discolouration and leaf drop were observed in the
inspection of the plot conducted on October 25". The
degree of discolouration for the whole plot was 1%, while
some trees had a degree of discolouration and leaf drop of
33%. In the inspection conducted on November 1%, the
degree of discolouration for the whole plot amounted to
33%, while some trees had a degree of discolouration of
66%. It was 99% on November 1*. Complete discolouration
and leaf drop of all trees on the plot was registered in the
inspection conducted on November 15", 2017.

Monitoring of phenological phenomena of biotic
and abiotic (damaging) events on the Level Il 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 time periods.
During the first tree inspection in 2017, which was done on
April 5", it was observed that the trees had started to leaf
and the degree of leafing was 1%. In the following
inspection of the trees selected for intensive monitoring
conducted on April 12" the intensity of leafing was up to
33% , while it amounted to 99% on April 24™. The
inspection of the monitored trees carried out on May 3"
recorded 100% leafing of the trees, which means that the
leafing was complete. The field visits conducted on May
17" June 19" July 17" August 30" and September 21%,
2017 recorded no changes in the crowns or leaves. The
inspection of the monitored trees on October 25" recorded
discolouration and leaf drop of 1% in all the trees selected
for monitoring, except for trees 1, 18, 22, 23 and 44 with
the discolouration and leaf drop degree of 33%. During the
inspection of the trees selected for intensive monitoring on
November 1%, the degree of discolouration and leaf drop
was 33%, except for trees 1, 18, 22, 23 and 44 with the
degree of 66%. The degree of discolouration amounted to
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u omnaname jmmrha je 6uma 33%, ocuma crabana 6p. 1, 18,
22, 23 u 44, rae je Taj mpomeHaT W3HOCHO 66%, a TOKOM
npernega crabama 10.11. koHCTaTOBaH je  CTeleH
nexonopmzanrje ox 99% na cBuM mpaheHMM crabiamma,
ocuM ctabana 3 u 34, Tae je mexonopu3anyja Ouia HEITo
Mama, oaHocHo 33%. Ilpernmemom mnoBpumHe 15.11.
eBHUJICHTHpaHa je IMOTIyHa ACKOJOpH3alMja M OlaJarmbe
numrha ca cBux npaheHnx cradaia Ha TOBPIITHHH.

Ha ocmatpanoj mospmman y Onaruma (oriemHa
napiiena 3) BpIICHO je Oerexee (HeHOMOMKNX HeHoMeHa
omoTnukmx u abnotnukux (omrehema) morahaja Ha HUBOY
OrIl. ToJba-ekcTeH3uBHO, (Tabema 672009.JIXE) crabama
xpacTa Jyxmaka (Quercus robur L.) o moverka roauHe mna
10 Kpaja Bereranmje. Tokom mpsor nperieaa 05.04.2017.
KOHCTATOBaH j€¢ TMOYETaK JIMCTama, OJHOCHO JINCTAIhe
crabana je mocturio HuBO o1 1%. [pernenom nmospumHe
12.4. npumeheno je nmcrame Ha HUBOY on 33% Ha CBUM
CTabNMMa Ha MPETJIeIaHo] MOBPIIHHY, JOK TOKOM Iperiena
on 24.4. nucrame crabana je OOCTUIIO HHUBO ox 99%.
TokoM mperiena ynTaBe MOBPLIMHE 3.5. €BUICHTUPAHO je
Ja Cy cBa crabla Ha 4YMTAaBOj MOBPIIMHHU 3aBpPIIIa
micrame. Tokom obmmacka mospmmae 17.5., 19.6., 17.7.,
30.8., kao m 21.9. 2017. rog. HHCYy YOUYCHE HHUKaKBE
NpoMeHe Ha Kpomrmhama U nmmihy. [Iperiaenom nospiivHe
25.10. yodeHa je TmojaBa JEKOJOpH3AllMje M OlaJamba
quiiha, mpoleHaT ACKOJIOpU3alhje j€ YKYITHO 3a YUTaBy
npaheny nospmuHy 6uo 33%, J0K cy mojeauHa cradia
uMalia CTeleH JIEKOJIopH3alije U onajama jumha 1o 66%.
Tokom obuiacka ynraBe nospmuHe 1.11. KOHCTaTOBaHO je
na je dasa aexonopusaije iuinha usHocwia 66%, 10K je
10.11., daza nexonopuzauuje o3nocuna 99%. Ilpernexom

MOBPUINHE 15.11. eBUJICHTHpaHa  je MOTITyHA
JIeKOoJIopH3alija U omajame Jiminha ca CBHX crabana Ha
TOBPIIMHH

[NocmaTpamem (heHOMOIIKIX (henomena

onoTrukux u abnotnukux (omrehema) morahaja Ha HUBOY
crabna-uHTeH3uBHO, (Tabema 672009.1TXU), y Owuarrima
(ormenHa mapuena 3) oqHOCHO 15 crabaina xpacra JTyKibaka
(Quercus robur L.) Ha moBpMHA OMOWHMKAIIM]CKE TayKe
nuBoa Il youene cy cnenche deHosomke mojaBe y
NOje/IMHAM BpeMeHCKuM Tiepuoguma. [locmarpajyhm 15
crabana ozapeheHHX 3a WHTEH3WBHO mpaheme, MOXe ce
JIOHETH WMCTH 3aKJby4yaK [0 NMUTamy (EHOIONIKHX I10jaBa
Kao W KOJI eKCTEeH3WBHOr mpahema, oqHOCHO mpahema Ha
ynTaBoj noBpiuHU. [IpunmkoM npBor nperieaa Ha HUBOY
crabna 5.4.2017. xoHCTaTOBaH je TIOYETAaK JIUCTama,
OJIHOCHO JIUCTame je Ha HuBoy 10 1%. Ilpernmegom
NOBpLIMHE ONHOCHO ImpaheHux crabanma JaHa 12.4.
npumeheHo je aucTame npahenux 15 crabana Ha HUBOY 0f
33% Ha TpersenaHoj MOBPIIMHHU, TOK TOKOM Iperyieaa Of
24.4. nmucrame mpaheHMx cradana je JTOCTHIVIO HHUBO O
99%. Tokom mperneaa cBux npahennx crabama Ha

99% in the following inspection on November 10", except
for trees 3 and 34 which had a slightly lower degree of
discolouration (33%). Complete discolouration and leaf
drop was registered in all the trees selected for intensive
monitoring on this plot in the inspection on November 15",
2017.

Monitoring 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, (672009.PHE). During the first inspection on
April 5™ 2017, the trees were in the initial phase of leafing,
i.e. the degree of leafing was up to 1%. On April 12", the
intensity of leafing was up to 33% in all the trees on the
plot. It amounted to 99% on April 24™. In the inspection
conducted on May 3", it was observed that all the trees on
the plot had completed the leafing phenophase. The field
visits conducted on May 17", June 19", July 17" August
30™ and September 21%, 2017 recorded no changes in the
crowns or leaves. In the inspection of the plot on October
25" discolouration and leaf drop were observed. The
degree of discolouration for the whole plot was 33%, while
some trees had a degree of discolouration and leaf drop of
66%. In the inspection of the whole plot conducted on
November 1%, the degree of discolouration was 66%, while
it amounted to 99% on November 10™. Complete
discolouration and leaf drop of all trees on the plot was
registered in the inspection on November 15", 2017.

Monitoring of phenological phenomena of biotic
and abiotic (damaging) events at individual tree level -
intensively (Table 672009.PHI) in Odzaci (sample plot 3),
i.e. on 15 pedunculate oak (Quercus robur L.) trees of the
Level Il sample plot recorded the following phenological
events in certain time periods. The observation of 15 trees
selected for intensive monitoring provided the same
phenological results as the extensive monitoring carried out
on the whole area of the plot. During the first inspection of
the trees selected for intensive monitoring in 2017, which
was done on April 5", the trees were in the initial phase of
leafing, i.e. the degree of leafing was up to 1%. On April
12" the intensity of leafing was up to 33% in all 15 trees
selected for monitoring on the plot, while the degree of
leafing amounted to 99% on April 24". On May 3“ all the
intensively monitored trees on the plot had the degree of
leafing of 100% and the leafing phenthase was completed.
The field visits conducted on May 17", June 19", July 17",
August 30™ and September 21%, 2017 recorded no changes
in the crowns or leaves. The inspection of the monitored
trees on October 25" recorded discolouration and leaf drop
of 33% in all trees selected for intensive monitoring, except
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MOBPIIVHH 3.5. eBUICHTHPAHO je J1a cy cBa mpaheHa ctabia
Ha TOBPIIMHU JocTUria juctame on 100%, omaOCHO
3aBplIMiia JHCTame. TOKOM oOwiacka TOBpIIMHE U
nperaeaom crabama 17.5., 19.6., 17.7., 30.8., kao u 21.9.
2017. ron. HHUCY youeHE HHKAaKBe MIPOMEHE Ha KPOIIkhama
n smmhy. [lpernenom mnpahennx crabama 25.10.2017.
rojuHe, npuMeheHa je AeKoopu3alyja u onajname aumrha
1o 33% nHa cBuM npahennM crabnmma, T0K je Ha crabimMa
op. 4, 15 u 40, nmexonopuzanuja ¥ onagame nuha
u3Hocwia 66%. Toxkom obmnacka nmpahenux crabama 1.11.
KOHCTaTOBaHO j€ Ja je JIeKOJopH3alHja Jumiha Ha CBUM
npahennm crabauma u3Hocuma 66%, a  10.11. je
nexonopuzanydja omwia 99%. Ilpernemom mopprmue 15.11.
EBHUJICHTHpaHa je IMOTIyHa ACKOJOpH3alMja M OIlajarbe
minha ca cBux npaheHnx crabana Ha MOBPIIMHIL.

for trees 4, 15 and 40 where the leaf drop degree amounted
to 66%. The following inspection on November 1% recorded
the degree of discolouration and leaf drop of 66% in all the
trees selected for intensive monitoring, while it reached the
degree of 99% on November 10". Complete leaf drop of all
the trees selected for intensive monitoring on this plot was
registered in the inspection on November 15", 2017.
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25. TIPAREE IPUSEMHE BETETALIMJE

Kao u npoTeximx rogauHa, MOHUTOPUHT MPU3EMHE
Bererarje y 2017. romwHm Ha OWOWHAWKAIIN]CKAM
Tadkama apyror HuBoa (Ppymrka ropa u Onanm) je umao 3a
Wb J1a 00e30e1u uHdopMaIje o mpoMeHaMa KOje HacTajy
y IIyMCKHUM eKocucTeMuma. lIpemHocT wucTpakuBama
MpU3EeMHE BereTanyje JIe)kKd y FBHXOBO] HIDKO] LEHH Yy
OJIHOCY Ha HEKa Jpyra UCIIUTUBAba Kao IITO Cy 3arajeHocT
Ba3nyxa WiM 3embumuta. Mehytum, Ha npuseMHYy
BEreTalyjay 4ecTo JIelTyje BHUIIE eKOJIIOMKHX (haKkTopa a He
caMmo jellaH WK BereTalyja MoXKe HACHTHYHO J1a pearyje Ha
JIeTIOBabe pa3NMuuTuX (hakTopa. MOHUTOPUHT TPHU3EMHE
Beretanyja oMmoryhasa u npaheme npucycTBa MHBA3UBHHX
OWJBHMX BpCTa Yy MIYMCKHM €KOCHCTEMHMa jep Cy
KJIMMaTCKe MpOMEHe, IMoBehame TProBUWHE, MyTOBamba U
Typu3Ma U Ipyr HaKTopu JOBENH 0 IIUPEHha BPCTa H3BaH
BUXOBHX MPUPOTHUX apeana. [IpucycTBo oBHX Omibaka u
BUXOBO [IMPEHE TPEACTaB/ba BEIUKY OIACHOCT O
ayTOXTOHY (JIOpY, KOja MOXKE OUTH IUPEKTHO YrpoXKeHa U
HOTUCHYTA.

Orena TIprU3eMHE BereTalyje Ha
OnonHauKanyjckuM Taukama @pymka ropa u Onamm
o0aBJbeHa je Kako Ou ce JOOWIIM TIo/Ialk O 3aCTYIIJLEHOCTH
OWJBHUX BpCTa HAa HWCTPOKMBAHUM JIOKAJIMTETHMAa Kao M
OJTHOCY TpPHU3EMHE BereTaiyje MpeMa MPOMEHH KINME,
3eMJBMINTA M JApyrux napamerapa. IIpukyrbpamem
nojaTaka Ha TEpeHy pa3MaTpaHe Ccy cBe OHJbHE BpCTe,
YKJBYy4yjyhu JHIajeBe 1 MaXOBHUHY.

25. GROUND VEGETATION ASSESSMENTS

As in the previous years, the objective of the ground
vegetation assessment on Level II sample plots (Fruska
Gora and OdZzaci) in 2017 was to obtain data on the changes
that affect the forest ecosystems. The advantage of ground
vegetation assessment lies in its lower costs compared to
some other investigations, such as air or soil pollution.
However, ground vegetation is often affected by multiple
environmental factors, not just one and sometimes it can
produce the same response to the impact of different
factors. Ground vegetation assessment also enables
monitoring of the presence of invasive plant species in
forest ecosystems since climate change, increased trade,
travel and tourism, and other factors have led to the spread
of species outside their natural distribution ranges. The
spread of these plants poses a great danger to the
autochthonous flora, which can be directly endangered and
suppressed.

The assessment of ground vegetation on Level Il
plots on Fru$ka Gora and in OdZaci was carried out in order
to obtain data on the presence of plant species at the study
sites, as well as the relationships between ground vegetation
and the changes in climate, soil and other parameters. All
plant species, including lichen and moss, were examined in
the field.

Cauka 478. Orsiende nospinrHe Ha Opyinkoj
TOpH.
Figure 478. Monitoring plots on Fruska gora

Cauka 479. Ornenne nospiivHe y Oyaruma

Figure 479. Monitoring plots in Odzaci
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Ha Omomnmukammjckm Taukama (Dpymika ropa u
Opamny) mOCTaBJbE€HO j€ MO TMeT OTJIeJHUX MOBPIIMHA
Bermauee 10 x 10 m (= 500 m?). OreHa mpuseMHe
Bereranyje o0aBJbeHa je TPH IIyTa TOKOM BETeTallyje, Tako
Ja je Tmpoy4daBaH TMposiiehHH, JETHH U JEeCemH acleKT
BereTanyje. 3a OleHy NMpU3eMHE BereTanuje KopuinheH je
Braun Blanquet metoz. TIpBa orieHa Ha OMOMHANKALIN]CKO]
tauku Ha Dpymkoj ropu obasibeHa je 12.05.2017. rogune,
npyra 14.07.2017. romure a tpeha 22.09.2017. roqune. Ha
OnonHamKanyjckoj Tauku Oyany mpBa oleHa o0aBJbeHa je
26.05.2017. rogmue, mpyra 21.07.2017. rogune a tpeha
29.09.2017. ronu=e.

V Tabenama (88 u 89) 10a 672012.PLV npukazanu
Cy OCHOBHHM TMOJAll O OIJIEIHMM IOBpIIMHAMA 3a 00a
UCTpa)KMBaHa JIOKaIuTeTa (HaMOpCKa BUCHHA, reorpadcka
HIMpUHA W TY)KWHA, JaTyMH Kaja Cy aHallu3e MpH3eMHE
BereTaiyje 00aB/beHe, BUCHHA IPU3EMHE BETETAIHje H JP.).
VY Tabemama (90 u 91) 106 672012.VEM nat je mpuka3
eBUJICHTHPAHWX OWBHMX BpcTa 1o Opojy maplerne,
BpPEMEHY KaJia je OllcHa MPU3EMHE BereTanuje o0aBJbeHa U
HIOKPOBHOCT 32 CBaKy OMJbHY BPCTY.

Ha ®pymikoj ropu yrBpheHo je ykymHo 12 OnpHIX
Bpcra. Ha moBpmmuama 2 u 5 yrBpheHo je ocam Bpcra, Ha
NOBPIIMHK 3 TIECT BpCTa, a Ha moBpummHama 1 u 4
pEeTUCTPOBaHO je Mo cemam OWibHUX Bpcra. Hajeehm Opoj
eBUICHTUPAHUX BPCTa Mpurnaiao je kiacu Dicotyledones u
To 10 BpcTa JOK Cy pEerucTpOBaHE camMo JIB€ OMJBHE BpCTE
(Festuca drymeja Mert. & Koch u Poa annua L.) xoje
npunagajy kinacu Monocotyledones. Ha ®pyikoj ropu
nomuHantHe cy Owmne Bpere Hedera helix L. u Rubus
caesius L.. [IpucycTBo nmiajeBa 1 MaxOBHHA Ha OTJICAHHM
HOBPILIMHAMA HHj€ PETHCTPOBAHO.

Ha Ouounaukaiujckoj Tauku Oyaim yrBpheHo je 10
owspHEX BpcTa. Ha moBpmmHama 3 u 4 ytBpheHo je mect
BpPCTa, HAa MOBPIIMHU 1 1eT OMJbHUX BpCTa, HAa TIOBPILIMHY 2
YTBphEeHo je cenam OMJBHMX BpCTa a Ha TOBPIIMHU 5 ocam
OWwbHUX BpcTa. YTBpheHa je camo jeaHa OvJbHA BpCTa Koja
npunaga kiacu Monocotyledones, Bpcra Poa annua L. a
CBE OcTajle EBHJICHTHUPaHE BpPCTE NPHUNAAAJy KIACH
Dicotyledones. TTo 6pojuoct ce m3aBajama Bpcra Ajuga
reptans L. MaxoBuHe © JMIIajeBM Ha  OIVIEIHUM
MOBPLIMHAMA HUCY PETHCTPOBAHE.

Ground vegetation assessment was carried out on
five 10 x 10 m (= 500 m?) monitoring areas established on
the Level II sample plots (Fruska Gora and Odzaci)
respectively. Ground vegetation was assessed 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 of the ground
vegetation on Fruska Gora was carried out on May 12",
2017, the second followed on July 14" and the third one on
September 22", 2017. On the sample plot in OdZaci, the
first assessment was carried out on May 26" 2017, the
second followed on July, 21* and the third on September
29", 2017.

Tables (88 and 89) 10a 672012.PLV show the basic
information on the monitoring areas on both localities, such
as altitude, latitude and longitude, the dates when the
ground vegetation assessments were performed, the height
of ground vegetation and others. Tables (90 and 91) 10b
672012.VEM present plant species recorded per plot,
assessment dates and the coverage of each species.

A total of 12 plant species was determined on Fruska
Gora. Areas 2 and 5 had eight species, while there were six
species on area 3 and seven plant species on areas 1 and 4.
The greatest number of the recorded species belonged to the
class of Dicotyledones (10 species), while only two species
(Festuca drymeja Mert. & Koch and Poa annua L.)
belonged to Monocotyledones. The dominant species on
Fruska Gora were Hedera helix L. and Rubus caesius
L..The presence of lichen and moss was not registered on
the monitoring areas.

The sample plot in Odzaci had 10 plant species.
Areas 3 and 4 had six species, while there were five plant
species on area 1, seven on area 2 and eight on area 5. Only
one plant species belonged to the group of
Monocotyledones (Poa annua L.), while all the other
species belonged to Dicotyledones. The most abundant was
Ajuga reptans L. The presence of lichen and moss was not
registered on the monitoring areas.
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Ta6eua 88. 672012. (PLV) ®PYILIKA TOPA
Table 88. 672012. (PLV) FRUSKA GORA
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Ta6exa 90. 672012. (VEM) ®PYIIKA TOPA

Table 90. 672012. (VEM) FRUSKA GORA

=t |2z |E < 3 E EE Be | = 55 .15 %q 2,
£2 |t |Egs| 2z 23 5 | EE 228z :5 | 2398
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1 1 1 1 080.009.075 3 1 50% 5

2 1 1 1 193.004.007 3 1 20% 5

3 1 1 1 128.001.001 3 1 25% 5

4 1 1 1 036.004.011 1 1 10% 5

5 1 1 1 183.049.003 3 1 10% 5

6 1 1 1 168.001.020 3 1 5% 5

7 1 1 2 080.009.075 3 1 70% 5

8 1 1 2 193.004.007 3 1 20% 5

9 1 1 2 128.001.001 3 1 25% 5

10 1 1 2 036.004.011 1 1 10% 5

11 1 1 2 183.049.003 3 1 15% 5

12 1 1 2 168.001.020 3 1 5% 5

13 1 1 3 080.009.075 3 1 75% 5

14 1 1 3 193.004.007 3 1 25% 5

15 1 1 3 128.001.001 3 1 25% 5

16 1 1 3 036.004.011 1 1 10% 5

17 1 1 3 183.049.003 3 1 10% 5

18 1 1 3 168.001.020 3 1 5% 5

19 1 2 1 193.004.007 3 1 70% 5

20 1 2 1 036.004.011 1 1 10% 5

21 1 2 1 183.049.003 3 1 5% 5

22 1 2 1 105.001.999 1 1 5% 5

23 1 2 1 144.005.010 3 1 25% 5

24 1 2 1 168.001.020 3 1 5% 5

25 1 2 1 080.009.075 3 1 10% 5

26 1 2 2 193.004.007 3 1 70% 5

27 1 2 2 036.004.011 1 1 10% 5

28 1 2 2 183.049.003 3 1 5% 5

29 1 2 2 105.001.999 1 1 10% 5

30 1 2 2 144.005.010 3 1 25% 5

31 1 2 2 168.001.020 3 1 5% 5

32 1 2 2 080.009.075 3 1 10% 5

33 1 2 3 193.004.007 3 1 70% 5

34 1 2 3 036.004.011 1 1 10% 5

35 1 2 3 183.049.003 3 1 5% 5

36 1 2 3 105.001.999 1 1 10% 5

37 1 2 3 144.005.010 3 1 25% 5

38 1 2 3 168.001.020 3 1 5% 5

39 1 2 3 080.009.075 3 1 10% 5

40 1 3 1 080.009.075 3 1 50% 5

41 1 3 1 036.004.011 1 1 15% 5

42 1 3 1 193.004.007 3 1 50% 5

43 1 3 1 183.049.003 3 1 5% 5

44 1 3 1 095.001.999 1 1 5% 5

45 1 3 1 128.001.001 3 1 25% 5
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= . - .001. 3 1 5% 5
1 036.001.001 1 1 5% 5
49 1 3 2 080.009.075 3 1 50% 5
50 1 3 2 036.004.011 1 1 15% 5
51 1 3 2 193.004.007 3 1 50% 5
52 1 3 2 183.049.003 3 1 5% 5
53 1 3 2 095.001.999 1 1 5% 5
54 1 3 2 128.001.001 3 1 25% 5
55 1 3 2 105.001.999 1 1 10% 5
56 1 3 2 168.001.020 3 1 5% 5
57 1 3 2 036.001.001 1 1 5% 5
58 1 3 3 080.009.075 3 1 50% 5
59 1 3 3 036.004.011 1 1 15% 5
60 1 3 3 193.004.007 3 1 50% 5
61 1 3 3 183.049.003 3 1 5% 5
62 1 3 3 095.001.999 1 1 5% 5
63 1 3 3 128.001.001 3 1 25% 5
64 1 3 3 105.001.999 1 1 10% 5
65 1 3 3 168.001.020 3 1 5% 5
66 1 3 3 036.001.001 1 1 5% 5
67 1 4 1 193.004.007 3 1 40% 5
68 1 4 1 036.004.011 1 1 10% 5
69 1 4 1 036.001.001 1 1 10% 5
70 1 4 1 105.001.999 1 1 10% 5
71 1 4 1 168.001.020 3 1 5% 5
72 1 4 1 193.016.001 3 1 5% 5
73 1 4 1 080.021.001 3 1 5% 5
74 1 4 2 193.004.007 3 1 60% 5
75 1 4 2 036.004.011 1 1 10% 5
76 1 4 2 036.001.001 1 1 10% 5
77 1 4 2 105.001.999 1 1 10% 5
78 1 4 2 168.001.020 3 1 5% 5
79 1 4 2 193.016.001 3 1 10% 5
80 1 4 2 080.021.001 3 1 5% 5
81 1 4 3 193.004.007 3 1 60% 5
82 1 4 3 036.004.011 1 1 10% 5
83 1 4 3 036.001.001 1 1 10% 5
84 1 4 3 105.001.999 1 1 10% 5
85 1 4 3 168.001.020 3 1 5% 5
86 1 4 3 193.016.001 3 1 10% 5
87 1 4 3 080.021.001 3 1 5% 5
88 1 5 1 080.009.075 3 1 5% 5
89 1 5 1 128.001.001 3 1 50% 5
90 1 5 1 183.049.003 3 1 15% 5
91 1 5 1 193.004.007 3 1 10% 5
gé 1 5 1 168.001.020 3 1 10% 5
1 5 1 080.021.001 3 1 5% 5
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23 3 2 2 095.001.003 1 1 5% 5
24 3 2 2 035.001.001 1 1 15% 5
25 3 2 2 110.001.001 3 1 20% 5
26 3 2 2 151.001.004 3 1 10% 5
27 3 2 2 169.041.001 3 1 10% 5
28 3 2 2 127.001.001 2 1 2% 5
29 3 2 2 193.016.001 3 1 10% 5
30 3 2 3 095.001.003 1 1 5% 5
31 3 2 3 035.001.001 1 1 15% 5
32 3 2 3 110.001.001 3 1 20% 5
33 3 2 3 151.001.004 3 1 10% 5
34 3 2 3 169.041.001 3 1 10% 5
35 3 2 3 127.001.001 2 1 2% 5
36 3 2 3 193.016.001 3 1 10% 5
37 3 3 1 193.016.001 3 1 5% 5
38 3 3 1 035.001.001 1 1 10% 5
39 3 3 1 095.001.003 1 1 10% 5
40 3 3 1 169.041.001 3 1 20% 5
41 3 3 1 110.001.001 3 1 10% 5
42 3 3 1 036.004.014 1 1 3% 5
43 3 3 2 193.016.001 3 1 5% 5
44 3 3 2 035.001.001 1 1 10% 5
45 3 3 2 095.001.003 1 1 10% 5
46 3 3 2 169.041.001 3 1 20% 5
47 3 3 2 110.001.001 3 1 10% 5
48 3 3 2 036.004.014 1 1 10% 5
49 3 3 3 193.016.001 3 1 5% 5
50 3 3 3 035.001.001 1 1 10% 5
51 3 3 3 095.001.003 1 1 10% 5
52 3 3 3 169.041.001 3 1 20% 5
53 3 3 3 110.001.001 3 1 10% 5
54 3 3 3 036.004.014 1 1 10% 5
55 3 4 1 193.016.001 3 1 50% 5
56 3 4 1 139.004.999 1 1 5% 5
57 3 4 1 169.041.001 3 1 20% 5
58 3 4 1 110.001.001 3 1 10% 5
59 3 4 1 080.026.004 1 1 1% 5
60 3 4 1 095.001.003 1 1 10% 5
61 3 4 2 193.016.001 3 1 50% 5
62 3 4 2 139.004.999 1 1 5% 5
63 3 4 2 169.041.001 3 1 20% 5
64 3 4 2 110.001.001 3 1 10% 5
65 3 4 2 080.026.004 1 1 1% 5
66 3 4 2 095.001.003 1 1 10% 5
67 3 4 3 193.016.001 3 1 50% 5
68 3 4 3 139.004.999 1 1 5% 5
69 3 4 3 169.041.001 3 1 20% 5
70 3 4 3 110.001.001 3 1 10% 5
71 3 4 3 080.026.004 1 1 1% 5
72 3 4 3 095.001.003 1 1 10% 5
73 3 5 1 151.019.001 3 1 50% 5
74 3 5 1 139.004.999 1 1 5% 5
75 3 5 1 095.001.003 1 1 5% 5
76 3 5 1 035.001.001 1 1 5% 5
77 3 5 1 151.001.004 3 1 10% 5
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78 3 5 1 169.041.001 3 1 20% 5
79 3 5 1 193.016.001 3 1 2% 5
80 3 5 1 110.001.001 3 1 10% 5
81 3 5 2 151.019.001 3 1 50% 5
82 3 5 2 139.004.999 1 1 5% 5
83 3 5 2 095.001.003 1 1 5% 5
84 3 5 2 035.001.001 1 1 5% 5
85 3 5 2 151.001.004 3 1 10% 5
86 3 5 2 169.041.001 3 1 20% 5
87 3 5 2 193.016.001 3 1 5% 5
88 3 5 2 110.001.001 3 1 10% 5
89 3 5 3 151.019.001 3 1 50% 5
90 3 5 3 139.004.999 1 1 5% 5
91 3 5 3 095.001.003 1 1 5% 5
92 3 5 3 035.001.001 1 1 5% 5
93 3 5 3 151.001.004 3 1 10% 5
94 3 5 3 169.041.001 3 1 20% 5
95 3 5 3 193.016.001 3 1 5% 5
96 3 5 3 110.001.001 3 1 10% 5
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26. TIPOLIEHA OIITEREKBA JIUIITRA O] O30HA

O30H je BeoMa aKTHBaH OOJHMK KHCEOHHKAa KOj¥
Npoy3poKyje pazinuute cuMnTome. CumnroMu omteheme
Ol O030Ha YKJbY4yjy OIyMHpame TKHBA, WHTEPBEHAIHE
HEeKpo3e U omrehema Ha TOPHO] MOBPIIMHA JINCTOBA Y BUY
MHOIIITBA Ta4yaka. Te Taukuie Mory OUTH xKyTe 00je, CBETIIC
TaMHO, LIPBEHO-OpaoH, TaMHO cMelje, pBeHe, LPHE WM Yak
JpyOmdacTo murMeHTtucane. KapakTepucTudHa je W T0jaBt
cpebpHKacTor ozcjaja Ha nucToBuMa. Jlmmrhapcke BpcTe Cy
ornopuuje Ha omrehema on ozona. Takohe cy m mmane
OmbKe MoUIoKHHje omTehemuma o 030Ha. Onpacite OnIbKe
armhapcKUX BpCTa PeNaTHBHO A00PO IOIHOCE TIPHUCYCTBC
o3ona. TkuBa nucroBa omreheHa O30HOM Cy TOAJIOXKHE
Hanajay pa3InIuTHX (PUTOMATOTCHUX OpraHM3aMa.

Ha OwnowmHamkanujckoj Tadykw APYror HUBOA Ha
Opymikoj ropu obasibeHa je 27. 07. 2017. rogune nporeHa
omreheHoctn numha oj] 030Ha Ha TIaBHOj BpcTH ApBeha
(xpact KHUTHAK) (O6pazan 672004.LTF). 3a
WAeHTH(PHUKANM]y BUIJBMBHX CHMIITOMa oOmTehema of
030Ha y30pKOBAaHO je Juihe ca Bpxa KPOILIbH 5 XpacTOBHUX
crabana. [Iperienano je moTmyHO pa3BujeHO TuIhe Koje je
OMIIO M3JI0KEHO AUPEKTHO] CYHUYEBOj cBeTiocTH. Ha nmumrhy
Y30pPKOBaHOM ca crabajia moj peanuMm OpojeBuma 1, 4 u 5
youeHe Cy HEKpo3e OJ] MHCeKaTa cucadya Koje ce jacHO
paznukyjy on omrehema Koja MOTUYyY 0J1 030HA KOjUX HHje
owro. Ha crabmuma Op. 2 u 3, HEKpOTUYHE MPOMEHE Ha
aumihy HUCYy KoOHcTaroBaHe. IlojeMHAYHO TMPHUCYCTBO
JapaBa U UMara xpactoBe Mpexacrte crenuie (Corythucha
ciliata) 6e3 mpomene 6oje mumrha yrepheHo je Ha ctabauma
op. 1, 3 m 5, a chnopagAMyHO TPUCYCTBO XpacToBe
nenennuie (Erysiphe alphitoides) koncraroBano je Ha
cTabmy Op. 2. Ha nmumy mecra cakyrubeHU MaTepujai je
CMaKkoBaH y mamupHe Bpehnie ¥ TOHOBO TperiienaH y
naboparopuju MucTuTyTa y3 nomoh crone syne. Ha muirhy
HUCY yOYEHH CHMIITOMH KOju OM yka3anu Ha omtehema
u3a3BaHa 030HOM. Ha mecTHMa eKCHOHMpaHUM CYHIY Yy
HErocpesiHo]  ONM3WMHM — Taprene ca  WHTEH3WMBHUM
MOHHUTOPHHIOM, TIpErJie/laHo je Jumhe Ha crabiuma umne 1
rpaba. CHUMOTOMH THINWYHH 32 JAEJIOBalkE O030Ha HHUCY
yTBpheHu Hu Ha oBuM Bpctama (O6pasair 672012.LSS).

IIporiena omrehemwa numrha o 030Ha 0OaBJBEHA j¢
2017. romgune y nBa HaBpara 25.07.2017 u 06.09.2017
AHanm3upaHu Ccy CHMNOTOMH omrtehiema O 030Ha He
TJIaBHAM BpcTamMa japBeha Ha OHOMHAMKAIM]CKO] TavKy
Jpyror HuBoa y mrymu bpamesuna kox Onjaxa.

[lpouena cumnroma omrehema oOyxBaTuia je
y30pKe Jniiha cakyIubeHe W3 TOPHHX JIeJIoBa Kpollama 5
HojeJMHaYHUX cTabana xpacTa myxmaka (Quercus robur)
u ca Buie crabama Quercus cerris, Acer campestre, Acer
tataricum u Crategus sp. (O6pasan 672004.LTF). [lana

26. FOLIAR OZONE INJURY

Ozone is a very active form of oxygen that causes a
variety of symptoms. Symptoms of ozone-induced injury
include tissue collapse, interveinal necrosis and stippling
(small dots on the upper surface of leaves). These dots can
be pigmented light or dark yellow, reddish-brown, dark
brown, red, black or even violet. Sometimes the leaves have
characteristic silvery flecking. Broadleaved species are
more resistant to ozone injury. Furthermore, young plants
are most sensitive to ozone. Mature broadleaved plants are
relatively resistant to the presence of ozone. The tissue of
ozone-affected leaves is susceptible to the attack of
different phytopathogenic organisms.

The assessment of foliar ozone injury was conducted

on the main tree species (sessile oak) on the Level Il plot on
Fruska Gora on July 27", 2017 (Form 672004.LTF). The
leaves required for the assessment of visible symptoms of
foliar ozone injury were sampled from the crown tops of 5
sessile oak trees. Fully-developed leaves exposed to the
direct sunlight were examined. The leaves sampled from
trees marked 1, 4 and 5 had necrosis caused by sucking
insects. It clearly differed from foliar ozone injury which
wasn't detected. Trees marked 2 and 3 had no necrotic leaf
changes. Individual presence of larvae and imagoes of the
oak lace bug (Corythucha ciliata) but without any changes
in the colour of leaves was determined on trees marked 1, 3
and 5. Sporadic presence of the oak powdery mildew
(Erysiphe alphitoides) was found on tree 2. The collected
material was immediately packed into paper bags to be
examined once again in the laboratory of the Institute using
a table magnifier this time. There were no signs typical of
foliar ozone injury on the leaves. The leaves sampled from
the sun-exposed crowns of 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).

The assessment of foliar ozone injury was carried
two times on the Level 1l sample plot in Branjevina near
Odzaci - on July 25" 2017 and on September 6™, 2017. It
included the main tree species on the plot.

The assessment of injury symptoms on this sample
plot was done on the foliar samples taken from the upper
crown parts of 5 pedunculate oak (Quercus robur) trees
and several individual trees of Quercus cerris, Acer
campestre, Acer tataricum and Crategus sp. (Form
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25.07.2017 y3opuu Ccy CaKyIUbeHH Ha IOMEHYTHUM BpcTama
npeeha, Ha ca 3eMJbe JOCTYITHHX TpaHa M Ca JIeJioBa
BUCOKHX H Ca 3eMJb€ HEJJOCTYITHHX JIEJIOBA KPOLIHH. TakBH
Y30pIM Cy CaKyIUbHH Y30pKOBAmEM TpPaHUHIA MyHAmheM
U3 JIoBauKe Imymike. [IprmkoM apyror m3nacka y30pi cy
CaKyIUbaHH CaMO Ha ca 3eMJb€ JOCTYIHHUM JIeIOBUMa
Owpaka. [IpwinkoM cakympama W Tpe XepOapu3oBamba
MaTepHjaj je BH3YellHO MperyieflaH y3 MOMOh pydHe TyTie.
CakymubeHn MaTepual je xepOapr30BaH U y Ja0opaTopuju
nperieaad y3 nomoh crone myne. [Ipernenano je moTmyHoO
pa3BHjeHO TnuIIhe Koje je OWI0 W3I0XKEHO IHPEKTHO]
cyH4eBoj cBemioct (mo 20 mucTtoBa TO y30pKy). OBe
TOAMHE BIaJald Cy YCJIOBH H3Y3€THO jake cylle |
JeduiuTa Biare IITO Ce OJIPa3WiIo Ha MpoMeHe O0oje
aucrosa. [lopen Tora mpHCYCTBO jakor Hamazga MpexacTe
xpacrose ctenure (Corythucha arcuata) kao u menemHuIe
xpacta (Erysiphe alphitoides) mackupamu cy cummnrome
omrehema Ox O030Ha Ha JyXmaky. Ha cakymubeHUM
y3opimMa HUCY yTBpheHn cumnromu omrtehema numrha of
yrunaja o3ona. [Iponene omrehenoctn numha ox o3oHa
o0aBJpeHA je M Ha OKOJIHO] BETETAIjH YHYTap MPEYHNKA O]
500 M, anu BaH KBaJpaHaTa OJHOCHO MeCTa Koja Cy
mnokena cyniry (LESS). W wa mHa Bereranuju BaH
KBaJpaHTa YCTAHOBJHCHU Cy CHMIITOMH jake Cylle |
IpEeBPEMEHOr Oj0anMBama JHUCTOBA. Ha mperienanum
BpCTaMa  HUCY Takohe  yCTAaHOBJbEHH  CHUMIITOMH
omrrehenoctu sminha o o3ona (O6pasar; 672012.LSS).

672004.LTF). On July 25", 2017, samples were collected
from reachable branches as well as from high and
unreachable parts of the crowns of the aforementioned tree
species. The latter ones were sampled by shooting from a
hunting rifle. During the second field visit, samples were
collected only from the ground-reachable plant parts.
Before it was herbarized, the collected material was visually
inspected using a hand magnifier. The collected and
herbarized material was examined once again in the
laboratory of the Institute using a table magnifier this time.
Only fully-developed leaves from the sun-exposed crowns
were examined (20 leaves in a sample). This year was
characterized by extremely severe droughts and moisture
deficiency which caused changes in the leaf colour.
Besides, a strong attack of the oak lace bug (Corythucha
arcuata) and the occurrence of the oak powdery mildew
(Erysiphe alphitoides) masked the symptoms of foliar
ozone injury on penduculate oak trees. There were no signs
typical of foliar ozone injury on the collected samples.
Foliar ozone injury was further assessed on the surrounding
vegetation 500 m in diameter, but beyond the quadrants or
the sun-exposed sites (LESS). The vegetation outside the
quadrants also had the symptoms of severe drought and
early leaf drop. The examined species didn't show any
symptoms of foliar ozone injury (Form 672012.LSS).
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Ta6ena 92.672012. (PLL) Uudopmarmja o orseanum napiienama ausoa |l va ®@pymikoj ropu u 'y Ouannma
Table 92. 672012. (PLL) Data on the Level II sample plots on Fruska gora and in Odzaci
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Tabena 93. 672004. (LTF) I'naBue Bpcte npeeha Ha OnonHaMKaLMjckuM Taukama HuBoa || Ha ®pymikoj ropu u 'y Oyanuma
Table 93. 672004. (LTF) Main tree species on the Level II sample plots on Fruska gora and in OdZaci

CTAHJAPAHE MH®OPMALNJE/
STANDARD INFORMATION

HNHO®OPMALIUJE O OLUEHU/

ASSESSMENT
INFORMATION

OLIEHA

CUMIITOMA/SYMPTOM

SCORING

ONMAKAIBA/
OBSERVATIONS

Bpoj
cexBeHIe/
Sequence

number

Jpxasa/
Country

Bpoj
Tapuere/
Plot number

Bpoj
Crabana/
Number of

trees

Kogx Bpcre/
Species code

JlaTuHckn
Ha3uB Bpcre/
Scientific
name of the
species

Bpoj
y3opka/
Sample
number

JHatym
y30pKoBara/
Assessment
date

Anammze/
Analysis date

Jarym c

C+1
C+1

Banunauuja/
Validation

Tun Banunanuje/
Validation type

(HOp. IPUCYCTBO APYTHX
OMOTHUYKHX M AOHOTHYKHX
(axropal

e.g. presence of other biotic and
abiotic factors

67

036.004.011

Quercus
petraea

270717

270717 | 0O

He/ No

Crnab Hamaj| aMepryKe MpexacTe
crenutie (Corythucha arcuata),
omrehema O THCEKaTa crucava u
CIIOpaJInYHO MIPUCYCTBO
xpacrose nenenuuie (Erysiphe
alphitoides)/ Weak attack of the
oak lace bug (Corythucha
arcuata), damage caused by
sucking insects and the sporadic
presence of oak powdery mildew
(Erysiphe alphitoides)

67

036.004.001

Quercus
robur

250717 060917

He/ No

Jak HamnaJl aMEepHYIKe MpEKacTe
crenntie (Corythucha arcuata) u
M3PA3KTO jaKO TPHUCYCTBO
xpacrose nenenauie (Erysiphe
alphitoides)/ Strong attack of the
oak lace bug (Corythucha
arcuata) and intensive presence
of oak powdery mildew
(Erysiphe alphitoides)
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Jax Hama1 aMepHuuKe MpexacTe
crenuue (Corythucha arcuata) u
U3PA3HUTO jaKO IPUCYCTBO
xpacrose nenenauie (Erysiphe

3. 67 036.004.008 | QUereus 250717 | 250717 He/ No alphitoides)/ Strong attack of the
cerris oak lace bug (Corythucha
arcuata) and intensive presence
of oak powdery mildew
(Erysiphe alphitoides)
Acer Omrehema of] MHCEKaTa crcaya/
4. 67 095.001.003 250717 250717 He/ No Damage caused by sucking
campestre insects
Acer Hucy xoncrarosann/Not
5. 67 095.001.004 |, ool 250717 | 250717 He/ No regictored
Crataegus Hucy koncraroanu/Not
6. 67 - spp. 250717 250717 He/ No registered
Jak Haray aMepu4Ke MpExKacTe
crenue (Corythucha arcuata), u
M3PA3KTO jaKO TPHUCYCTBO
Quercus xpacrose nenenaune (Erysiphe
7. 67 036.004.001 060917 060917 He/ No alphitoides)/ Strong attack of the
robur oak lace bug (Corythucha
arcuata) and intensive presence
of oak powdery mildew
(Erysiphe alphitoides)
Jak Hama] aMepHYIKe MpEKacTe
crenute (Corythucha arcuata), u
H3PA3NTO jaKO IPHUCYCTBO
Quercus xpacrose nenesnaune (Erysiphe
8. 67 036.004.008 - 060917 060917 He/ No alphitoides)/ Strong attack of the
cerris oak lace bug (Corythucha
arcuata) and intensive presence
of oak powdery mildew
(Erysiphe alphitoides)
Acer Hucy xoncraropanu/Not
9. 67 095.001.003 campestre 060917 060917 He/ No registered
Acer Hucy xoncraroBarn/Not
10. 67 095.001.004 tataricum 060917 060917 He/ No registered
Crataegus Hucy xoncratosann/Not
11. 67 - spp. 060917 060917 He/ No registered
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Tab6ena 94. 672012. (LSS) Y3opkoBame Ha MECTHMA H3JIOKEHHM CYHILY Y HEMOCPEIHO] OMM3MHM OMOMHIMKAIMjCKUX Tadaka HHBOA |l Ha Dpymikoj ropu u y

Onarmma
Table 94. 672012. (LSS) Sampling on the sun-exposed places in the vicinity of the Level I sample plots on Frus§ka Gora and in OdZaci
O3zoH
Pennn . Bpoj HaTHHCKH. Hasus cumnromi |[IpukynibeHo Tun
6poi/ | Jipasa/ Bpoj xsapara/ Bpcre/ Scientific Koz[_ BpcTe/ (Tla/me)/ e/ [pukymseeHo Bamawnja/ [samunammic/ Hpyra omaxxama/
Sequence| Country napuexe/ Quadrant Hatyw/ Date hame O.f the |Species code Ozone Collected ceme/ Validation | Validation Othef
number Plot number| T mber species symptoms leaves Collected seed type observations
(YYes/ No)
1 67 1 1 270717 Carpinus betulus | 035.001.001| He/ No Ila/ Yes He/ No He/ No -
2. 67 1 1 270717 Tilia tomentosa |105.001.001| He/No Ia/ Yes He/ No He/ No -
3. 67 3 4 250717 Quercus robur |036.004.001| He/No Ia/ Yes He/ No He/ No -
4. 67 3 4 250717 Quercus cerris | 036.004.008| He/ No Ha/ Yes He/ No He/ No -
5. 67 3 4 250717 Acer campestre |095.001.003| He/No Ha/ Yes He/ No He/ No -
6. 67 3 4 250717 Acer tataricum |095.001.004| He/ No Ha/ Yes He/ No He/ No -
7. 67 3 4 250717 Crataegus spp. - He/ No Ia/ Yes He/ No He/ No -
8. 67 3 4 060917 Quercus robur |036. 004.001| He/ No Ia/ Yes He/ No He/ No -
9. 67 3 4 060917 Quercus cerris  |036. 004.008| He/ No Jla/ Yes He/ No He/ No -
10. 67 3 4 060917 Acer campestre |095.001.003| He/ No Ha/ Yes He/ No He/ No -
11. 67 3 4 060917 Acer tataricum |095.001.004| He/No Ha/ Yes He/ No He/ No -
12. 67 3 4 060917 Crataegus spp. - He/ No Ia/ Yes He/ No He/ No -
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27.IIPAREILE IPUPACTA CTABAJIA

Ha ornmemnum mnoBpmmnHama Apyror HHBOA Ha
Opymikoj ['opu u Ha nmoapyyjy LY Onanu uHCTanupaHu
Cy eJEeKTPOHCKH ACHApOMEeTpH y Mapry wmecery 2017.
roguae. OBO je HAaCTaBaK MCTpakKWBama Koja Cy 3arodera
2014. roauHe, W YMjU je OaJbU HACTAaBaK IUIAHUPAH U Y
HapeqHuM roiuHama. KopumheHn cy —eleKTpOHCKH
meaapomerp DRL 26 wemke dupme EMS  Bbpwo.
WucTpymMeHTH Cy HHCTaIMpaHHd Ha 00a JIOKaJINTeTa Ha 1o 6

omabpaHux crabajia © TPUKYIUbAkEe IMojaTaka je
00jeTnH-eHO PIMEHOM JIaTaiorepa.
EnexTpoHcku JCHAPOMETPH ayTOMAaTCKH

KOHTUHYUPAHO Y KpPaTKUM BpPEMEHCKUM HHTepBainma (1
MUHYT) Mepe neOsbuHcku npupact (cnuka 480). Takobe,
JOAATHOM ONPEMOM Ha HCTPAKHUBAHUM JIOKAIUTETHMA
npate ce MPOTOK BOJAE M XPAaHJBUBHX MaTepHja o]l KopeHa
Ka acCHMWJIAIIMOHUM OpTaHuMa, KIIMMAaTCKU MapameTpu Kao
IITO Cy TEMIIEpaTypa U BIAXKHOCT Ba3Ayxa, Kao M BIAXKHOCT
Y BOJIHY IIOTEHIIM]aJl 36MJBHUILTA.

UctpaxuBame ¥WMa 3a OWb JAa OATOBOPH HA
IUTakbe Kako jeAaH, ONHOCHO TIpyna KIUMATCKUX H
CTaHWIIHUX (aKTOpa yTUYy Ha NEOJPMHCKH TIPHPACT U
¢usmonomko crame crabana. Kako 6m ce momnuio 1o mro
NPEIU3HMjUX [0JlaTaKa, HEONXOoAHO he OuTH J1a ce
3anovera ucTtpakupawa 2014. roguHe crpoBedy TOKOM
Bume roawHa. OBa wucTpaxmBama y oksupy ICP cy
neduHrucaHa kao HeoOaBesyjeha, amu ce mpenopyudyje
BUX0Ba NIPUMEHA y IKJbY NoBehama JeTajbHOCTH npahema

o o

Cauxa 480. [TocTaBibame eIeKTPOH

27. TREE INCREMENT MEASUREMENTS

Level II sample plots on Fruska Gora and in FA
OdzZaci had electronic dendrometers installed in March
2017. This was done as part of the research that was started
in 2014 and which is planned to be continued in the coming
years. We used the electronic DRL 26 dendrometers
produced by a Czech company - EMS Brno. The
instruments were installed at both localities. Six trees were
selected at each locality and the collected data were
consolidated using a data logger.

Electronic dendrometers measure tree diameter
increments automatically and continuously at short intervals
(1 minute) (Figure 480). Furthermore, additional equipment
installed at the monitoring sites is used to measure the flow
of water and nutrients from the roots to the assimilation
organs, climate parameters such as temperature and air
humidity as well as soil moisture and soil water potential.

This investigation is aimed at finding out how one or
a group of climate and site factors affect diameter increment
and tree physiological condition. In order to obtain as
reliable data as possible, it will be necessary to continue the
investigations 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 1l sample plots more reliable
and comprehensive.

CKOI' ACHAPOMETpPA.

Figure 480. Electronic dendrometer.

[IpBa roguna (2014) umana 3a mwe ga ce 300r
KacHOT TIOCTaBJbamka TECTHpa OIlpeMa, caBiala TEXHUKa
IEPMaHEHTHUX TIpey3MMama MojaTaka M IHHXOBE [ajbe

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
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obpage. Y 2015., 2016. u 2017. ronvHN TPUKYILUBEHU Cy
MOZAI 3a [BAa JIOKAINTETa TOKOM LEJOT BETeTaliOHOT
neprona (MHCTPYMEHTH Cy TOCTaBJbEHH KpajeM Mapra a
JIEMOHTHPAHN TIOYETKOM HOBEMOpa).

Ha rpaduxony 23 mpukazanu cy pe3ynTaTu
Mmepewa y 2017. romuHn ca OMOHIMKAIMjCKE Tauke ca
Opy1ke rope.

processing. In 2015, 2016 and 2017, date were collected
throughout the whole growing season on both localities
(the instruments were set up at the end of March and
dismantled at the beginning of November).

Graph 23 shows the results of the measurements
on the Level II sample plot on FruSka Gora in 2017.

Common axis
B

#10.Tree No.38 [rom]

#14 Tree No.100 fr)

Promena obima stabla (mm)

3 T T T T T
May Jun
Datum

T T T T T
Jul Aug

I'pa¢ukon 23. Ilpomena oomma crabana ca OMOHAMKAIMjCKe Tauke ca DpyIike rope.
Graph 23. Changes in the tree girth on the Level II sample plot on Fruska Gora

Ha rpaduxony 24 mpukazanu cy pe3ynaTaTd
Mepema y 2017. roauau ca OnoHIMKanujcke Tauke Onarnm.

Graph 24 shows the results of the measurements on
the Level Il sample plot in Odzaci in 2017.

Common aus

#10 Tree No. 103
L #12Tree No. 120
9 #13 Tree No. 121
#14 Tree No 124
#15Tree No. 132

Promena obima stabla (mm)

I'padmxon 24. [Ipomena oOuma crabana ca OMOHIMKALM]cKe Tauke Oyaly.
Graph 24. Changes in the tree girth on the Level Il sample plot in Odzaci
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Ca wmwcTMM WCTpaXWBamkbUMa je  TOTPeOHO
HACTABUTH W Yy HApeJIHWM TOAMHAMa Kako OW y Kpajioj
aHaIM3M WMalld TOJWHE ca TOTIYHO pPa3IHYUTUM
KIMMaTCKUM YCJIOBHMA. 3a caja Cce HadelnHO MOXe
3aKJpydnTH Ja BehmHa cTabama W y TOBOJBHUM H Yy
HETIOBOJbHUM  KIIUMAaTCKMM  yCJIOBMMa HMMajy  Maly
BEJIMUUHY IeOJbUHCKOT TipupacTa. Takole, npumeheHna je u
3aBHCHOCT Ja Yy TIOBOJGHUJUM TOAWHAMa JeOJPHHCKH
npupact je Behu.

o kpaja oBe rogMHe IMJIAHUPAHO j€ OCBEKABAHE
OpojeBa cBuX cTabana Koja ce KOPHUCTE 3a HCTPAKHUBAIHE
pacTa ¥ IpHpacTa Ha OIJIEIHO] MOBPIIMHY APYroT HUBOA Y
Opanuma.

This research should be continued in the following
years so that the final study includes years with completely
different climatic conditions. So far, it can be generally
concluded that most trees have small diameter increments
regardless of the climate. However, there is a correlation
between the increase in the diameter increment and
favourable years.

By the end of this year, it is planned to refresh the
numbers of all trees that are used to study the growth and
increment on the Level Il plot in OdZaci.
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28. Y30PKOBAILE U AHAJIM3E
ATMOCOEPCKUX TAJJABUHA

VY30pKkoBame W aHaNM3e aTMOC(HEPCKUX I1a/laBHHA
(BmakHa [eno3vIja) Ha OWOWHAWKAIM]CKHM TadKama
apyror HuBoa Ha @pymkoj Topu u y Onanuma,
o0yxBatwio je cienaehe akTMBHOCTH:

1. mepuoanYHM M3NMACIM HA TEPEeH pagyl y30pKOBAmE
naJaBuHa U3 KOJIEKTOopa,

2. TpaHCIOPT
nmaboparopuje,

CaKyIJbCHUX najlaBuHa 10
3. naboparopujcka mpumpemMa y3opaka,
4. XeMujCKe aHaIn3e.
Jatymu y3opkoBama BOJCHE JACHO3UIIMjE Ha: a)
bruonHaukanyjckoj Tauku HUBOa 2 Ha Dpyiikoj ropu u 0)
OMOMHINKAIIN]CKOj Tauku HHBOA 2 y Oyarmma.

28. SAMPLING AND ANALYSES OF
ATMOSPHERIC PRECIPITATION

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
collectors,

2. transport of the collected precipitation to the
laboratory,

3. laboratory preparation of the samples,

4. chemical analyses

Dates of wet depostion sampling on a) the sample
plot on Fruska Gora and b) the sample plot in Odzaci

a) 0)
Opymika ropa/ Onaru/
I[g?t’gl/ Fruska Gora I[lfa)?tfgl/ Odzaci
Throughfall Bulk Snow Throughfall Bulk Snow
20.01. X 10.02. X

10.02. X 10.03. X X
10.03. X 23.03. X X
23.03. X X 26.04, X X
07.04. X X 05.05. X X
18.04. X X 11.05. X X
26.04. X X 19.05. X X
05.05. X X 31.05. X X
11.05. X X 26.06. X X
19.05. X X 24.07. X X
31.05. X X 23.08. X X
26.06. X X 04.09. X X
24.07. X X 13.09. X X
23.08. X X 18.09. X X
04.009. X X 26.09. X X
13.09. X X 16.10. X X

18.09. X X

26.09. X X

16.10. X X

HazuBu y30paka m o3Hake y tabenama cy JaTv y
ckiany ca ymyrctBuma ciyxoe ,,JCP Forests”, HaBeneHUM
y MaHyanumMa 3a mnpaheme  BIaxkHe — JIeTO3UIHje.
"Throughfall" y3opak o3HauaBa y30pKe CakyIllJbeHE W3
KOJIEKTOpa KOj! CY Ce HaJa3WJIM UCTIO ] KPOIIkhH cTabana. Y

Sample names and designations in the tables are
given in accordance with “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
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tabernama 672012.DEM u 672012.DEO oBa BpcTta y30pka
je obenexena opojem ,,1%. "Bulk” y3opak o3HauaBa y3opke
CaKyIUb€HE M3 KOJIEKTOpa KOjU Cy C€ Haja3wih Ha
OTBOpeHOM TmoJpy. Y Tabemama 672012.DEM u
672012.DEO oBa BpcTa y30pka je obenexxeHa Opojem ,,2°.
Tpeha Bpcra y3opaka Hocu 03HaKy "9" W 03Ha4YaBa y30pKe
cHera ("Snow"), koju Cy CakylJb€HH W3 HCTOUMCHUX
KOJIEKTOpa TOCTaBJFEHUX KaKO HCIIOA cTadajia, Tako W Ha
OTBOPEHOM II0JBY.

Komona  ,,OcobuHa  y30pka“  mpeacTaBiba
o0jammemhe 0 KOJMMYMHA W KBAIMTETY y30pKa, Nla JH je
momuto Ao omrehema Konekropa, uta. bpoj ,,1% y oBoj
KOJIOHM O3HayaBa Jia C€ Pajuiio O ,,HOPMATHOM' Y30pKY,
KOjU HUje KOHTAMWHHPAH W 4YMja je KOJIWYWHA MOIJIa Jia ce
m3Mepu. bpoj ,,5“, koju ce jaBipa y MojenuHIM KOJIOHAMAa,
03HayaBa Takohe ,,HopMaJIaH** y30paK, aKko yCJe]] OOMITHUX
najaBuHa JONUIO je A0 TpeNMBama BOJE U3 KOJEKTOpa,
TaKo J1a HUje Moryhe yTBpANTH TauHy KOJHYMHY T1a/IaBHHA
(y mm) y maToM ieproay y30pKOBama.

VY30pKkoBame MajaBMHA Ha TEpeHy W TPAHCHOPT
CaKyIUREHHX TMajaBWHA A0 Jaboparopuje. llpummkom
Y30pKOBama MalaBUHa U3 KOJIEKTOpa, O0Ie y Kojuma cy ce
HaJla3WiM y30pIM TaJaBHHA 3aMCHMBAHE Cy HOBUM
(umctuM)  Oomama, kako Ou  Omnma  u3berHyTa
KOHTaMHHAIH]ja y30paKka. Y30pIy Cy 0JMax 110 CaKyIUbamby
TPEHCHIOPTOBaHU y j1aboparopujy MHCTHTYTA 32 HH3H[CKO
LIyMAapCTBO U )KUBOTHY CPEIUHY.

Takobe, Tpeba HaMOMEHYTH J1a Cy TOKOM IIepHoia
y30pKOBama BpIIEHE M AaKTUBHOCTH Ha OJP)KaBamby
KOJIGKTOpE, KOje Cy Ce cacrojajic y MEepPHOJAUYHOM IPaAmy
JEeBKOBA M IpeBa M3 KOJIEKTOPa, 3aMEHH 3aIITUTHHX
MpEeXKHIIa, Kao ¥ 3aMEHH OIITeheHnX KOJIEKTOpa.

JlaGoparopucka mnpurpeMa y3opaka. [lpucnenu
y30piM 1o mnpujeMy Yy Jabopatopujy MuHcturyta 3a
HU3MJCKO IIYMapCTBO W JKUBOTHY CpeIWHY OWBajy
PErucTpoBaHM M HYMEpPHCAaHHW Yy KUY y3opaka. HakoH
TOTa ce TPHUCTYIa Meperhy KOJIMYMHE CAaKyIJbeHE BOJIE W3
KOJIEKTOpa M NpHUIIpEeMama y30paka 3a XeMHUjCKe aHaJIn3e.
[Ipunukom mpunpeme y3opaka, BoeHO je padyHa Ja ce 3
CBAaKOI' KOJIEKTOpa Yy3Me jeJHaka KOJHYMHA BOJIE.
3ajeJHUYKH y30paK MPaBJbEH j€ MOCEOHO 3a KOJIEKTOPE
KOjU Cy OMIIM JIOLIPaHU HA OTBOPEHOM MOJbY, a TOCEOHO 3a
KOJIEKTOpE KOjU Cy C€ Halla3wid YyHYTap CacTOjHHE.
[TpunpemibeHn y30pIH Cy, J0 MOYETKA XEMUJCKIX aHaJIH3a,
JqyBaHHU y QprKkuaepuMa Ha Temmeparypu 1o +4°C.

XemHujcKe aHalM3e. XEMHjCKEe aHaIM3e 3all0UYHIby
onpehuBamem  KoHaykTUBHTETa W pH  BpemHocTH
yrnoTpedoM KOHIYKTOMETpa, OJHOCHO IOTCHLHOMETDA,
pEClieKTHBHO. Y30puu ce 3atuM  (QuiITpupajy  Kpo3
MeMmOpaHcku (unrap 0.45 um kako OM ce YKIOHHO YBPCTH
MaTepyal W Y30paK CTaOWiIm30Bao 3a ciemehe aHammse.
3aThM, y30pUM BIQKHE JACNO3WIMje OWBajy IOJCIbEHH

labelled "1°. A “bulk™ sample is a sample taken from the
collectors that are 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 (‘Snow’) located both under the tree crowns and in
the open.

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
preciptation couldn’t be determined (in mm) due to
overflowing from collectors which was 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 in order to avoid
sample contamination. The samples were immediately
transported to the laboratory of the Institute of Lowland
Forestry and Environment.

It must be noted that this type of activities
included not only rainfall sampling but also regular
maintenance of collectors. The maintenance included the
activities such as regular washing of collector pipes and
funnels or replacement of protective meshes or damaged
collectors.

Laboratory sample preparation. Upon reception
into 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 um 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.
A group of sub-samples intended for the determination of
metals by AAS was preserved with 65% HNO;, 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. In order to
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npeMa AJIMKBOTMMa 3a THojequHe aHaimmse. [ pyma
Moy30paka HaMemeHa 3a oxapehmBame merama Ha AAC
6uBa mepsepBupana ca 65% HNOj; raoe je pH Bpemnoct
JIOBOIM Ha OKO Ha 2. Y3opiwm 3a ogpehuame TOC u DOC
takohe OwWBajy 3akwiesbeHH Tpe came aHaimze. CBu
y30pLUM 3aTUM OMBajy CKIAJMIITEHH Yy MpaKy Ha
temneparype oko 4°C y dpmwkuaepuma. 360r ompkaparba
Oamanca a3oTa, MPEMOPYyYWHHMBO j€ Ja Ce aHajm3e
onpehuBama merosux Gopmm (NOz;, NH,; u Ntotal) pame
npBo, MO0 MoryhHocTH Ha JAaH mnpujeMa. buTHO je na
ambaraxa y KOjoj ce CKIamuIITe Yy30puud Oyae of
WHEPTHUX MarepHjaja Kako ce y30pak He Ou JToJaTHO
KOHTaMUHHMpPao. 3a y3opke umju je pH>5 oxppehyje ce

TOTAJIHU QJIKAJMTET BOJIYMETPUJCKA THUTPALUjOM ca
CTaHIapAU30BaHUM PacTBOPOM HCl y nBe Tauke
exBuBaieHimje. Canpxkaj ¢ochopa w3  docdara

onpehuBa CMO CIEKTPOPOTOMETPHJCKH TMOcie Oojerha
MOJHOACHCKNM TUIAaBUM U YUTama arncopOaniy Ha 340 nm.
OppehuBarbe N W3 aMOHHMjyM jOoHa BPIIWIO Ce Takohe
crekrpodoromerpujcku mo Nessler-y Ha tamacHoj Iy KHHH
on 425 nm, Aok cy ce HuUTpatu oxapehuBamm Takohe
cnekrpooTomerpujcku cranaapaaoM metogoMm EITA 6poj
51862 ca OpyuuHOoM Ha 410 nm. Cazaprkaj yKymHOT a30Ta
onpehuBaH je alMAMMETPUjCKU HakoH Makpo-Kjenmanose
necrunanyje o EITA 351.3 metonu. Canpxaj cymiiopa u3
cyiadarHux  joHa oxpehuBaH  je  jOJIOMETPH]jCKOM
TUTpanjoM ca Na-ThocyiadaroM HAaKOH —TallokKema
cyndara Ba-xpomMaToM M peTHTpanyje BUIIKA XPOMATHHX
joHa. XJIOpUIHU jOHHM Cy KBaHTUTATUBHO oJpehuBaHu
TUTPAIMjOM  CTaHJApPIU30BaHUM PAcCTBOPOM  CpeOpo-
Hutpata no Mohr-y. Canmpxaj merama Mg u Ca y
NPETXOJHO  3aKMIIEJbEHHM y30pIuMa onpehuBan je
iameHoM TexaukoM Ha AAC, nok je campxkaj Na u K
onpehuBan miaameHoM TexHukoM Ha AEC. 3akuriesbeHu
QITMKBOTH 3a onpehuBame yKyIHOT OpraHCKOT YrJbeHHKa
(TOC-total organic carbon) u pacTBOPHOI OPraHCKOT
yrsbernka (DOC-dissolved organic carbon) mporecyupanu
cy Ha TOC anamajzepy (liqui TOCII, Elementar) wu
ompehuBann mnpema wmeromu US EPA 4153, 3a
npepadyHaBame pe3yiaraTta W MaHHUIYyJIaldjy HWCTUMA
kopurthen je mporpam Excel 2007. CBu wucnUTHBaHH
y30pLH, 32 CBE UCOUTUBAHE MapaMeTpe HAIA3WIN Cy CE Y
rpaHuIiaMa JIeTEKIHje MPUMEHUBAHNX METO/IA.

maintain the balance of nitrogen, it is recommended to
determine its forms (NO3, 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 in order to
avoid further contamination. For the samples with pH>5,
the total alkalinity was determined by volumetric titration
with standardized HCI solution in two points of
equivalence. The content of phosphorus from phosphate
was determined spectrophotometrically by using the
molybdenum blue dye and reading the absorbance at 340
nm. 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, but this time the EPA standard
method No 51862 at 410 nm bruicine was applied. Total
nitrogen was determined by macro-Kjeldahl distillation
followed by acidimetric method according to EPA method
No. 351.3. 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 AAS flame technique, while me ycen 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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Ta6ena 95. (PLD) Omurru nopamym o OMOMHIMKAIIN]CKOj TauKK HUBOA 2 Ha PPYINKO]j TOPH.

Table 95. (PLD) Basic data on the Level II sample plot on Fruska gora.

AKTHBHH IIepHO] caKyIbama/ Active period Tlosp
Teorpadcka Feor‘pa(b;;(a Hamvo of collection Bucuna || mwmHa
. JTY’KHH . .
Penan 3emiba Epoi O3Haka umpuna/ Latitude Longitude pcka Ipen natym/ Staring KPﬁJH)H_IIaTyM/ Bpoj nepuona Monen KOJIEKTOp || KOJICK Bpoj
6poj/ / . Eoin f:iﬂgf ¢ KOJeKTOpa/ BHCHHA date Completion date cakyrubama/ The KOJEKTOpa/ (rﬁ)/ (Tr(:]g;/ xonektopa/ The
Sequence || Countr OIr)wmer © Collector / number of collection Collector Collector || Coltec number of
number y designation Altitud || & MIMIT|THAITIMIM|T periods model ) collectors
clciMM c |dlcicMMc|cl o |7 ARARAVA N ARARA AN height tor
M{M|Y|Y[D[D|M|M|Y (m) Eire;;
m
167 1 1 |[4{5(0(9]| 2|2 9141913 9(1] 0|1 O(2|1|7|1|6(1]0(1 1 7 1 1] 0.08 2 0
21617 1 2 |14|5/0|19| 2|2 914|9(3] 91| 01 0|13|1|7)11|6|1]|0]|1 1 6 1 1| 0.08 3
3617 1 9 [[4]5]0(9| 2|2 914|9(3] 91| 01 1|2|1|6}1({0f(0|2]|1 2 1 1 |[ 0.246 5
Tadena 96. 672012. (DEM) Pesynratu 1abopaTOpUjCKUX aHAM3a BOJACHE ICMO3WIMje ca BbHoMHIMKAIMjcKe Tayke HHBoa 2 Ha Ppymikoj ropu. Campxaj ,,00aBe3HUX"
CJICMCHAaTA.

Table 96. 672012. (DEM) The results of laboratory analyses of wet deposition on the Level II sample plot on FruSka Gora. The content of ‘mandatory” elements

. Iepuonu caxyrubaral Collection Komuunaa
Pennn bpoj periods Osnaxa Ocobuna y30pKa Kouny- AJKanurer N
6poj/ ((:rne;mee/ OwFrom /To Tlepron/ y3opka/ y3opka/ (mm)/ H ]ZTI;};:;SI TOC K Ca Mg Na NN|:| Cl NNO_ SSO_ (neq/y/ (total) DOC
Sequence || " Bg}ﬁ?*‘ Ho Period Sample Sample sample || P Coﬁ ductivity || M0 [| e || e || mal || (mam | o /‘;) (mgfl) (mg/i) (mg/4|) Alkalinity || TDON || (mg/)
number number JULMM.ITTT/ JULMM.ITTT/ designation attribute quantity (uS/em)/ (neg/ly/ (mg/l)
DD.MM.YYYY |[ DD.MM.YYYY (mm)
242 1 15.12.2016. 20.01.2017. 1 9 1 24.1 || 6.65 54.6 9.29 11.37 29.03 8.36 29.36 4.0 10.0 1.73 3.76 151 1.66 8.61
243 1 20.01.2017. 10.02.2017. 2 9 1 2.7 || 6.56 116.7 16.2 11.63 30.57 8.32 31.29 - 21.0 - 3.85 0.93 3.88 15.2
244 1 10.02.2017. 10.03.2017. 3 1 1 89 || 542 82 11.7 11.42 26.64 7.94 28.39 3.8 13.0 2.87 3.76 1.16 2.09 10.8
245 1 10.03.2017. 23.03.2017. 4 1 1 46.7 || 6.28 90.2 11.6 11.29 25.32 7.82 29.18 2.7 9.0 3.46 3.20 151 5.01 6.31
246 1 10.03.2017. 23.03.2017. 4 2 1 83 6.2 114.4 111 11.03 27.45 831 29.01 6.4 12.0 1.15 4.42 2.55 4.10 9.22
247 1 23.03.2017. 07.04.2017. 5 1 1 9.3 || 5.63 127.2 16.2 11.82 2591 8.15 28.58 7.1 13.0 4.72 19.93 1.28 3.06 14.30
248 1 23.03.2017. 07.04.2017. 5 2 1 17 || 554 388 15 14.62 41.72 16.43 86.38 - - 1.34 - - - 13.10
249 1 07.04.2017. 18.04.2017. 6 1 1 24.2 || 6.23 94.2 217 13.04 28.10 8.90 30.59 24 12.0 322 5.55 144 6.73 9.24
250 1 07.04.2017. 18.04.2017. 6 2 1 55 || 549 69.7 - 11.42 29.51 9.36 30.64 6.1 13.0 242 6.39 174 - -
251 1 18.04.2017. 26.04.2017. 7 1 1 198.9 5.6 18.9 6.86 14.94 46.12 13.54 54.14 18 12.0 1.01 20.78 112 1.22 3.87
252 1 18.04.2017. 26.04.2017. 7 2 1 32.0 || 5.32 10.9 5.88 13.82 45.28 13.15 52.47 1.0 10.0 0.62 16.27 0.58 1.09 2.49
253 1 26.04.2017. 05.05.2017. 8 1 1 439 || 6.02 454 10.2 18.96 46.76 13.71 53.05 52 10.5 0.76 2191 1.86 3.14 5.59

274




. Tepuonu caxyrubaral Collection Konuuuua
Pennun Bpoj periods OsHaka Ocobuna y30pKa Kouny- Aukanurer N
6poj/ OreaHe / OwFrom /To Tlepuon/ y3opka/ y3opka/ (mm)/ H IETZI;“R; TOC K Ca Mg Na NN|:| Cl NN(; SSC; (neq/y/ (total) DOC
Sequence “"B‘;}’;t"ﬁe Ho Period Sample Sample sample || P Co‘; duccrt?vn mo/) || (mg || o/ i (ma/) |l (o || /‘;) mo | /i) (m /4|) Alkalinity || TDON || (mg/)
number JULMM.ITTT/ JULMM.ITTT/ designation attribute quantity Y g 9 g (neq/1)/ (mg/l)
number (uS/em)/
DD.MM.YYYY |[ DD.MM.YYYY (mm)
254 1 26.04.2017. 05.05.2017. 8 2 1 12.0 || 513 60.5 9.56 14.50 47.11 13.48 51.57 3.0 11.0 151 24.07 151 3.04 391
255 1 05.05.2017. 11.05.2017. 9 1 1 74.0 |[ 5.72 63.6 597 16.95 47.09 13.61 52.69 17 9.0 241 16.17 1.35 0.96 5.74
256 1 05.05.2017. 11.05.2017. 9 2 1 132 || 5.44 36.9 4.49 14.10 45.63 13.42 51.21 3.0 8.0 0.77 14.38 1.05 0.68 3.96
257 1 11.05.2017. 19.05.2017. 10 1 1 435 || 5.78 54.8 5.38 16.43 46.46 13.43 51.35 33 10.0 0.79 17.96 1.39 0.84 513
258 1 11.05.2017. 19.05.2017. 10 2 1 6.9 || 553 717 4.18 15.00 47.78 13.91 53.51 5.7 12.0 0.62 0.47 1.86 - 3.74
259 1 19.05.2017. 31.05.2017. 11 1 1 1354 || 5.79 20.3 6.79 16.04 46.78 13.74 52.40 3.9 9.0 0.61 6.21 144 2.05 5.92
260 1 19.05.2017. 31.05.2017. 11 2 1 20.2 || 5.76 346 4.26 12.86 34.64 9.98 43.71 24 11.0 1.67 5.45 0.93 0.92 423
261 1 31.05.2017. 26.06.2017. 12 1 1 183.8 || 4.01 78.2 6.39 14.20 35.19 10.33 43.75 0.6 12.0 2.95 5.17 0.81 2.01 6.25
262 1 31.05.2017. 26.06.2017. 12 2 1 36.4 [ 4.83 55.1 857 13.95 34.97 10.16 43.50 0.5 115 3.57 9.31 0.46 2.87 8.57
263 1 26.06.2017. 24.07.2017. 13 1 1 55.6 || 4.71 1145 10.1 18.06 38.31 10.96 44.68 1.0 15.0 5.95 0.00 0.70 3.46 9.95
264 1 26.06.2017. 24.07.2017. 13 2 1 10.5 || 5.63 125.8 119 17.62 46.74 14.13 48.07 0.5 16.0 411 19.84 2.79 3.75 12.00
265 1 24.07.2017. 23.08.2017. 14 1 1 65.0 |[ 4.76 54.8 12.8 19.89 36.85 10.53 44.18 14 13.0 3.77 10.53 0.88 4.15 12.30
266 1 24.07.2017. 23.08.2017. 14 2 1 204 || 4.82 65.9 21 14.93 40.29 11.24 46.32 0.3 11.0 2.67 7.99 0.93 5.56 20.60
267 1 23.08.2017. 04.09.2017. 15 1 1 974 |[ 4.93 56.3 13 17.01 37.26 10.72 48.04 0.8 105 1.35 10.15 1.05 3.29 12.40
268 1 23.08.2017. 04.09.2017. 15 2 1 19.8 || 4.87 25 9.16 14.21 44.84 13.02 47.65 0.2 13.0 1.01 7.90 0.81 3.05 9.13
269 1 04.09.2017. 13.09.2017. 16 1 1 285 5 304 11.6 16.58 37.28 10.66 42.26 0.5 125 2.68 7.71 151 3.16 11.20
270 1 04.09.2017. 13.09.2017. 16 2 1 71| 471 93.3 15.1 14.75 37.95 10.88 43.38 15 13.0 0.99 7.05 0.84 411 14.00
271 1 13.09.2017. 18.09.2017. 17 1 1 33.7 |[ 5.32 64.2 11.7 16.25 37.80 10.88 45.37 0.7 10.0 2.33 36.86 0.98 3.19 10.80
272 1 13.09.2017. 18.09.2017. 17 2 1 74 || 475 359 9.06 13.84 36.35 10.72 49.45 0.7 115 1.58 - 0.93 2.96 8.33
273 1 18.09.2017. 26.09.2017. 18 1 1 175.0 || 4.58 255 7.49 14.97 35.86 10.38 54.47 0.3 9.0 147 3.67 0.88 2.53 6.81
274 1 18.09.2017. 26.09.2017. 18 2 1 35.3 4.9 14.7 9.82 13.63 47.74 12.61 44.29 0.1 4.0 0.65 3.57 0.70 2.89 9.04
275 1 26.09.2017. 16.10.2017. 19 1 1 236 || 4.33 239 10.5 16.68 43.43 12.49 47.55 0.4 10.0 2.84 423 1.02 3.24 9.87
276 1 26.09.2017. 16.10.2017. 19 2 1 7.7 || 491 13.8 8.73 13.23 35.59 10.30 45.55 0.8 11.0 1.52 4.04 1.16 3.02 8.26
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Tadena 97. 672012. (DEO) Pesynratu 1ab0paTOpHjCKHX aHaIW3a BOJCHE ACMO3MIMje ca buomHankamujcke Tauke HHUBOAa 2 Ha PDpymikoj ropu. Caapikaj ,,0MIHOHUX

CJICMCHaATa.

Table 97. 672012. (DEO) The results of laboratory analyses of wet deposition on the Level II sample plot on Fruska Gora. The content of “optional” elements

Peu Bpoj Iepuoau cakymbama/ Collection periods O3Ha1<z; Konnqm/{a
6poi/ | o e O/ From Jlo/To Hepuon | e | Sample | M1 Fe | PPOS| cu Zn Pb cd
Sequence Plot JULMM.ITTT/ JULMM.ITTT/ / Period designat | quantity (hgL) | (gL | (mg/l) || (ng/L) || (ug/L) | (ng/L) || (ng/L)
number number DD.MM.YYYY DD.MM.YYYY ion (mm)
242 1 15.12.2016. 20.01.2017. 1 9 24.1 37.7 81 3.70 24.2 41.7 <0.5 <5
243 1 20.01.2017. 10.02.2017. 2 9 2.7 203.7 <0.5 3.31 22.4 455 <0.5 <5
244 1 10.02.2017. 10.03.2017. 3 1 8.9 33.1 <0.5 3.07 20.9 7.5 <0.5 <5
245 1 10.03.2017. 23.03.2017. 4 1 46.7 57 <0.5 3.13 21.8 1.1 <0.5 <5
246 1 10.03.2017. 23.03.2017. 4 2 8.3 0.3 <0.5 0.00 29.5 18.7 <0.5 <5
247 1 23.03.2017. 07.04.2017. 5 1 9.3 15.6 <0.5 3.33 23.2 4.3 <0.5 <5
248 1 23.03.2017. 07.04.2017. 5 2 1.7 11.9 <0.5 2.82 21.2 7.3 <0.5 <5
249 1 07.04.2017. 18.04.2017. 6 1 24.2 5.5 10.99 5.10 315 3.3 <0.5 <5
250 1 07.04.2017. 18.04.2017. 6 2 5.5 22.1 <0.5 4.86 23.8 3.3 <0.5 <5
251 1 18.04.2017. 26.04.2017. 7 1 198.9 20.8 <0.5 3.13 215 3.6 <0.5 <5
252 1 18.04.2017. 26.04.2017. 7 2 32.0 15.8 <0.5 2.99 17.0 4.3 <0.5 <5
253 1 26.04.2017. 05.05.2017. 8 1 43.9 2.7 <0.5 3.51 25.0 0.9 60 <5
254 1 26.04.2017. 05.05.2017. 8 2 12.0 17.9 <0.5 3.16 20.8 3.7 5.1 <5
255 1 05.05.2017. 11.05.2017. 9 1 74.0 14.2 <0.5 3.20 23.6 2.6 33.7 <5
256 1 05.05.2017. 11.05.2017. 9 2 13.2 15.1 <0.5 2.56 21.3 1.1 54.1 <5
257 1 11.05.2017. 19.05.2017. 10 1 43.5 11.9 <0.5 2.86 17.6 5.6 56.2 <5
258 1 11.05.2017. 19.05.2017. 10 2 6.9 23.0 <0.5 3.04 24.6 10.5 24.8 <5
259 1 19.05.2017. 31.05.2017. 11 1 135.4 4.0 <0.5 2.95 22.3 2.0 35.6 <5
260 1 19.05.2017. 31.05.2017. 11 2 20.2 26.9 <0.5 2.92 21.8 4.8 14.4 <5
261 1 31.05.2017. 26.06.2017. 12 1 183.8 13.0 <0.5 3.15 24.1 3.8 59.3 <5
262 1 31.05.2017. 26.06.2017. 12 2 36.4 19.2 <0.5 3.16 21.3 9.3 62 <5
263 1 26.06.2017. 24.07.2017. 13 1 55.6 69.5 <0.5 3.52 31.0 32.3 81.2 <5
264 1 26.06.2017. 24.07.2017. 13 2 10.5 1.0 <0.5 4.06 24.9 20.9 48.8 <5
265 1 24.07.2017. 23.08.2017. 14 1 65.0 4.5 <0.5 3.48 24.3 8.5 52.1 <5
266 1 24.07.2017. 23.08.2017. 14 2 20.4 64.2 <0.5 3.39 22.2 28.6 12.2 <5
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Tepuoau caxympama/ Collection periods Osmara Ii/‘;gﬁz"(a
Penuu 6poj/ Bpoj ornean H _ 3-
e | e | uFrom J0T0 | mew | oo | o | Mn ) oFe JPPOS| cu | oz | e | cd
number number JULMM.ITTT/ JULMM.ITTT/ Period designgtion quanfity (ng/L) (ng/L) (mg/l) (ng/) (ng/) (ng/) (ng/L)
DD.MM.YYYY DD.MM.YYYY (mm)
267 1 23.08.2017. 04.09.2017. 15 1 97.4 49 <0.5 3.34 25.6 5.7 8.9 <5
268 1 23.08.2017. 04.09.2017. 15 2 19.8 3.8 <0.5 2.99 20.4 53 20.9 <5
269 1 04.09.2017. 13.09.2017. 16 1 28,5 275 <0.5 3.30 23.9 6.1 9.3 <5
270 1 04.09.2017. 13.09.2017. 16 2 7.1 215 <0.5 2.84 21.7 2.3 12 <5
271 1 13.09.2017. 18.09.2017. 17 1 33.7 25.1 <0.5 3.23 23.4 35 10.1 <5
272 1 13.09.2017. 18.09.2017. 17 2 7.4 35.0 <0.5 3.05 20.6 54 33.9 <5
273 1 18.09.2017. 26.09.2017. 18 1 175.0 18.6 <0.5 2.95 22.0 6.3 13.2 <5
274 1 18.09.2017. 26.09.2017. 18 2 35.3 24.5 13.75 2.82 22.4 3.2 <0.5 <5
275 1 26.09.2017. 16.10.2017. 19 1 23.6 - 11.06 3.05 26.3 7.9 8.3 <5
276 1 26.09.2017. 16.10.2017. 19 2 1.7 - 11.72 3.13 255 9.8 54.4 <5
Ta6ena 98. 672012. (PLD) Ormmrru nmogarm o buonHukaimjckoj tauku HuBoa 2 y Onaruma.
Table 98. 672012. (PLD) Basic data on the Level Il sample plot in Odzaci
AxTnBHH Ieprof cakymbamal Active period TToBp
Feorpa(bcr_{a rz‘;ﬁi‘iga Hamo of collection Bucuna | mmna
Pennu 3emiba . Os3Haka umpusa/ Latitude Longitude pcka Ipen natym/ Starting Kpajmn _IlaTyM/ bpoj neprozna Mogen KOIICKTOp | Kojek Bpoj
; Bpoj ornenre date Completion date a Topa
6poj/ / / Plot Kounekropa/ BHCHHA p cakyrubama/ The KoJekropa/ my m) konekropal The
Sequence || Countr HOBpmmée Collector / number of collection Collector Collect Coll number of
number y numoer designation Altitud | A | 4| M| MITH T MM T T periods model onector | ©OTEC T collectors
clcIM M clclclclM M c R ANV VAN NN height tor
DID|M|M|Y|Y|D|D|M|M|Y]|Y (m) area
(m?)
1167 3 1 ((4(5|12|7|1|7 91110|2|8 211|0({0|2|1|7|2]|6]2|0|21]|7 1 5 1 1] 0.08 2 0
211617 3 2 ||4]5(2(7]|1|7 9/11|10|2|8 211|0({0|3|1|7|1|6]2]|0]|21]|7 1 4 1 1] 0.08 3
3617 3 9 |[4]5(2|7]|1|7 9/11|10|2|8 211|5(1|2|1|6f1|]0]|0|2|1]|7 1 1 1| 0.246 5
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Tabdena 99. 672012. (DEM) PesynraTu 1a00paTOpHjCKUX aHAIN3a BOJICHE JETIO3UIIMje ca bronHmukammjcke Tauke HiBoa 2 n3 Ouaka. Canpxaj ,,00aBe3HUX " elIeMeHATA.
Table 99. 672012. (DEM) The results of laboratory analyses of wet deposition on the Level II sample plot in Odzaci. The content of ‘mandatory’ elements

Tlepronu cakymsamal Collection

e | vt | owooms | v Ko v " S e | 20
Sequen || nospums O From JorTo o H sample éiii’.’.fi“e’ sf?m";i’e pH |l (uSlem)/. (Log/?) (mf;/l) (mcga}l) (n'%% (mNga/I) E\:nl—gi;/ (mcg|”) NOs (Smsg% (AHIT((;/Ill)r{ TDON (n?g/
ce ue/ Plot || i MMLITTT/ JULMMITTT/ designati attribute quantity Conducthl/ 0 (mg/1) ity (mg/1) 1)

number || number DD.M :\(/I.YYY DB MMLYYYY on (mm) ty (uS/cm) (ueq//

214 3 15.12.2016. 10.02.2017. 1 9 1 177 | 635 255 || 141 12205 | 28165 || 863 | 319 315 701l w1e3 || 367 o607 311 || 568
215 3 10.02.2017. 10.03.2017. 2 1 1 106 | 621 522 || o1 15760 | 23760 || 7ar | 322 145 || wor || 125 | 273( oors 255 || 423
216 3 10.03.2017. 23.03.2017. 3 1 1 142 | 647 054 || 239 15115 | 28455 || 936 | 410 998 | 1602 oo01| 432 4876 498 || 232
217 3 10.03.2017. 23.03.2017. 3 2 1 25| 602 80.8 | 10400 | 32950 || 1008 | 304 | 2o | sz 2322 - -
218 3 23.03.2017. 26.04.2017. 4 1 1 2277 || 685 111 || 103 18850 | 26815 || s71| 208 76| 1402 | o017 | 2407 | 2554 422 || 85
219 3 23.03.2017. 26.04.2017. 4 2 1 20| 67 215 | 20000 || 28510 || 963 | 324 934 | 1552 o036 | 2005 [ 3947 . -
220 3 26.04.2017. 05.05.2017. 5 1 1 250 || 659 1306 | 282 | 34155 || 28670 | 1004 | 366 || M9 | 1301 | o051 | 2228 || 4226 725 || 165
221 3 26.04.2017. 05.05.2017. 5 2 1 44 | 686 10.1 36 || 21805 | 28780 | o952 || 342 960 | s01| o4 2256 | 2786 106 || 347
222 3 05.05.2017. 11.05.2017. 6 1 1 707 || 597 204 | 279 14325 | 2765 || e | s27 | 73| sorf 11 o4 16 715 || 278
223 3 05.05.2017. 11.05.2017. 6 2 1 126 | 583 374 || 824 | 17030 | 37025 || 1248 | 430 203 sor| 255 | 75| 1277 192 || 7.75
224 3 11.05.2017. 19.05.2017. 7 1 1 304 | 554 1613 || 803 | 21685 | 89100 || 2719 | 483 863 | 1201 o047 | 95| 2903 168 || 7.35
225 3 11.05.2017. 19.05.2017. 7 2 1 37| 49 119 || 146 || 31745 | 41495 || 1360 | 503 - | 33| 204 1904 362 || 139
226 3 19.05.2017. 31.05.2017. 8 1 1 282 | 616 107 | 173 ]| 22040 | 37440 || 1217 || 461 | 732 | o901 | 507 1984 2.00 374 || 167
227 3 19.05.2017. 31.05.2017. 8 2 1 65| 288 105 || 147 | 19665 || 40655 || 1322 | 484 || 806 || 1201 || 330 | 1128 | 1904 411 || 141
228 3 31.05.2017. 26,06.2017. 9 1 1 1526 || 554 649 || 142 | 18980 || 38210 || 1204 | 460 || 201 || 1602 | 450 of 1500 340 || 135
229 3 31.05.2017. 26.06.2017. 9 2 1 38| 58 527 | 174 | 19060 | 29840 | 1081 | 365 | 46| 1452 256 of w02 351 || 173
230 3 26.06.2017. 24,07.2017. 10 1 1 678 || 547 ot || 206 | 17100 | 30.440 || 1062 | 363 342 || 1201 715 2755 | 1161 424 || 194
231 3 26.06.2017. 24,07.2017. 10 2 1 17| 505 718 || 171 15180 || 20520 || 1036 | 206 | 345 || sor| se0|| 251 1045 287 || 153
232 3 24.07.2017. 23.08.2017. 11 1 1 1077 || 425 886 || 161 14410 | 27225 || 933 | 200 289 o1 54| 1899 | 0920 351 || 157
233 3 24.07.2017. 23.08.2017. 11 2 1 220 || 469 843 || 199 | 14700 || 25985 || 912 | 353 363 1001 374 3037 [ o975 275 || 185
234 3 23.08.2017. 04.09.2017. 12 1 1 467 || 496 1195 || 272 | 18750 || 26240 || 011 || 287 [ 528 || 1251 || 587 || 2463 | 1161 456 || 238
235 3 23.08.2017. 04.09.2017. 12 2 1 115 | 503 624 | 216 | 12070 || 24585 | ss8| 285 335 [ 1101 186 || 1749 | 1207 315 || 182
236 3 04.09.2017. 13.00.2017. 13 1 1 468 || 487 419 || 262 | 13895 | 25410 s7a| 284 202 01| 379 1288 [ 1022 341 || 217
237 3 04.09.2017. 13.00.2017. 13 2 1 82 | 401 774 2 || 13920 || 24255 || 855 | 287 352 | 8ot 2 of 1500 316 || 17
238 3 13.09.2017. 18.09.2017. 14 1 1 239 | s12 894 || 247 | 18410 26100 960 304 | 122 " 8.01 " 253 || 1438 | 1625 a3 | % "
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239 3 13.09.2017. 18.09.2017. 14 2 1 5.0 5.06 40.5 177 13.785 26.675 9.08 321 2.28 1.393 15‘1;
240 3 18.09.2017. 26.09.2017. 15 1 1 59.7 4.65 19.1 133 12.135 24.110 8.48 313 0.53 5.01 || 1.65 6.21 1.045 2.62 l3i
241 3 18.09.2017. 26.09.2017. 15 2 1 10.0 5.26 41.3 16.9 13.565 23.865 8.80 317 0.62 6.01 17 5.92 1.161 2.99 163;
242 3 26.09.2017. 16.10.2017. 16 1 1 235 451 319 138 15.795 25.780 9.41 331 8.01 || 2.73 1.207 2.69 13
243 3 26.09.2017. 16.10.2017. 16 2 1 6.4 4.32 137.2 15.2 15.900 27.205 9.71 33.0 0.53 9.01 || 2.74 || 33.38 2.554 2.80 136

Ta6ena 100. 672012. (DEO) Pesynraru 1abopaTopujcKux aHaan3a BOJCHE Jeno3uimje ca buonnankanujcke tauke HuBoa 2 u3 Oyaka. Caapikaj ,,0MHOHUX " eJIeMeHaTa.
Table 100. 672012. (DEO) The results of laboratory analyses of wet deposition on the Level II sample plot in OdZaci. The content of "optional” elements

Pemn bpoj [epuoau cakymbama/ Collection periods Osnaka Konnanna
6poj/ orneae Ox/ From Jlo/To Iepuon/ || y3opka/ ysopia/ Mn Fe P-3. Cu Zn Pb Cd
S MOBpIIHHE/ Period Samol Sample L L PO, L L L /

equince Plot JULMM.ITIT/ JULMM.ITIT/ €ro ; ample quantity (ng/L) (ng/L) (mg/l) (ng/L) (ng/L) (ng/L) (ng/g)

number number DD.MM.YYYY DD.MM.YYYY esignation (mm)
214 3 15.12.2016. 10.02.2017. 1 9 17.7 22.6 116 | 274 23.9 115 32.2 <5
215 3 10.02.2017. 10.03.2017. 2 1 10.6 - 140 4.09 27.7 1.0 21.6 <5
216 3 10.03.2017. 23.03.2017. 3 1 14.2 2124 10.1 || 2.89 37.6 29.3 9.4 <5
217 3 10.03.2017. 23.03.2017. 3 2 2.5 <0.5 11.4 - 26.0 10.2 38.0 <5
218 3 23.03.2017. 26.04.2017. 4 1 221.7 2.0 10.6 4.1 35.9 18.8 21.6 9.2
219 3 23.03.2017. 26.04.2017. 4 2 32.0 126.4 115| 543 43.1 23.5 38.3 <5
220 3 26.04.2017. 05.05.2017. 5 1 25.0 104.1 87.1| 555 39.2 33.2 24.6 <5
221 3 26.04.2017. 05.05.2017. 5 2 44 219.9 273 545 56.4 32.3 28.9 <5
222 3 05.05.2017. 11.05.2017. 6 1 70.7 12.9 120 3.39 23.7 9.7 1.8 <5
223 3 05.05.2017. 11.05.2017. 6 2 12.6 <05 11.0 33 28.6 5.4 37.8 13.6
224 3 11.05.2017. 19.05.2017. 7 1 30.4 <0.5 123 4.24 28.6 15.2 80.1 11.6
225 3 11.05.2017. 19.05.2017. 7 2 3.7 <0.5 54.5 2.71 315 14.7 60.9 15.2
226 3 19.05.2017. 31.05.2017. 8 1 28.2 29.5 1128 | 4.41 33.6 23.2 52.2 <5
227 3 19.05.2017. 31.05.2017. 8 2 6.5 213 1100 | 4.44 42.6 27.3 35.9 <5
228 3 31.05.2017. 26.06.2017. 9 1 152.6 <05 1322 4.13 39.2 22.5 1.0 <5
229 3 31.05.2017. 26.06.2017. 9 2 23.8 <0.5 740 279 6.4 11 51.2 <5
230 3 26.06.2017. 24.07.2017. 10 1 67.8 20.3 123 452 12.9 22.2 11.0 <5
231 3 26.06.2017. 24.07.2017. 10 2 11.7 3.9 154 | 4.56 15.5 4.1 72.1 <5
232 3 24.07.2017. 23.08.2017. 11 1 107.7 27.2 35| 3.96 4.3 17.2 <0.5 <5
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233 3 24.07.2017. 23.08.2017. 11 2 22.0 23.4 23.2 4.2 4.7 13.7 <0.5 <5
234 3 23.08.2017. 04.09.2017. 12 1 46.7 69.1 25.2 5.09 4.8 51 <0.5 18.2
235 3 23.08.2017. 04.09.2017. 12 2 115 45.2 18.2 3.82 2.4 18.9 <0.5 21.6
236 3 04.09.2017. 13.09.2017. 13 1 46.8 27.6 10.4 3.77 2.6 19.3 143 <5
237 3 04.09.2017. 13.09.2017. 13 2 8.2 12.8 52.4 3.64 3.3 24.8 6.2 <5
238 3 13.09.2017. 18.09.2017. 14 1 23.9 59.5 28.3 4.3 2.5 21.7 32.5 135
239 3 13.09.2017. 18.09.2017. 14 2 5.0 16.2 50.5 3.7 3.0 8.7 43.9 <5
240 3 18.09.2017. 26.09.2017. 15 1 59.7 23.6 57.8 3.8 3.9 22.7 54 314
241 3 18.09.2017. 26.09.2017. 15 2 10.0 7.9 67.5 3.9 3.2 13.7 29.2 <5
242 3 26.09.2017. 16.10.2017. 16 1 23.5 11 80.8 3.48 6.4 21.0 25.5 32.3
243 3 26.09.2017. 16.10.2017. 16 2 6.4 6.6 56.6 3.51 3.6 29.7 19.9 30.4
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29. Y30OPKOBAIBE U AHAJIM3E OIIAJIOT
BUJbHOI' MATEPUJAJIA XPACTA KUTIbAKA
N XPACTA JIYKXIbAKA HA TTAPIIEJIAMA CA
JAPYI'UM HUBOOM MOHHMTOPHUHI' A

Cakympame M Y30pKOBAEkE OMAJor OWJBHOT
Marepujaia xpacta KuTmaka (Quercus petraea /Matt./
Liebl.) na ®pymikoj ropu, OZHOCHO XpacTa JIyKHaka
(Quercus robur L.) y Ouannma, o0yxsatuio je cienche
AKTUBHOCTH:

1. cakymwpame OWBHOI Marepujajiia oOmnajor ca

crabana,

2. TpaHCIOPT MaTepHjajia Jo JlabopaTopuje,

3. pazmBajambe Marepujaia Ha Qpakiuje Juiiha,
TpaHyYHMIIa, TUIOJ0BA,

4. cymeme MaTeprjana Ha Temneparypu o 70°C y
Tpajamy of 24 Jaca,

5. MIeBeme OCyIIeHOT MaTepHjaia,

o

MUKpPOTaJIacHa TUTeCTHja U
7. XeMHjCcKa aHaJu3a.

Jlatrymu kaja je BpIICHO CaKyIUbama Juiiha u
OCTaJlor MarepWjaja Ha DHOMHIMKALIMjCKHM Tadkama
HUBOA 2 Ha Ppymkoj ropu u Oyanyma, 1atv cy y Tabenn
101. Tlpema ynmyTcTBUMa naTtuM y mnpupydnunuma ,,|CP
Forests cmyx0e, Bpcre npeeha ce oOenexaBajy
onpehenum pemnHuM OpojeM, TIpU YeMy XpacT KUTHAK
uma 6poj 048, a xpact myxmak 051. Jlucan marepujan
ocranux Bpcta japBeha je obenexxen koaom 888. Takohe,
npeMa HCTHM YIYCTBMMA, Y30pKOBaHO Jmmihe XpacT
TMyXhaKa M XpacT KUTHkaka, ce odenexana kogom "11.1"
(konoHa "o3Haka y3opka"), ¢ 003UpOM Ja ce paad o
TTIaBHUAM BpcTama JpBeha Ha orneanum noepmrHama. Ca
11.2 je obenesxxeH IMCHU MaTepyjan nparehnx BpCcTa, JOK
cy xojoBuma "14.1" m "16" obenexaBajy y30pKOBaHH
TUIOZIOBH, OJTHOCHO TpaHuuIle (MIpeYHHKa < 2 cm) HCTUX
BpPCTa BPCTA.

Ilpema HoBuM ymyrctBuma ,,ICP  Forests*
nmporpamMa, Koju ce npumemyjy oa 2012, ronune, tadene
ca obase3num (tadene 103 u 104) u onumonum (Tadene
106 u 107) enemenTiMa Ou Tpebasie Aa Oyay CHOjeHe y
jenHy 3ajenuuuky Tadbeny. C 003upom J1a Ou ce criajameM
OBUX Tabena W3ryOWiga MperjaeqHOCT YCIeN BEIHKOT
Opoja KOJNOHa M TMOJATaKa, IOJATKE CMO OCTaBHJIH
pasziBojeHe y JiBe Tabere.

CakymubeHo smmihe ¥ rpaHYUIle U3 KOJIEKTopa je
no TpujeMy y JalapaTopHjy O/BajaHO, 3aBEICHO H
HYMEPHCAaHO Y HWHTEpPHY KIbUTY J1a0OpaTOpHjCKUX
y30paka.

V3opiu suinha ¥ octanor OWBHOI MaTepHjalia
CY, pa3BpCTaBaHH Yy TpU Tpyle- IpaHyMLe, IUIOJA0BH H
mumthe.  IloTeHmujaHO  TPUCYTHH ~ MHCEKTH  CYy
oncrpatbeHn. CBH y30pIIM Cy OCTaBJbEHH Jga Oymy
Ba3AyIIHO OCYIIEHH 24 Yaca Ha CyBOM TOIUIOM Ba3ayXy
Jo 70°C 1o KOHCTaHTHE Maceé M MIEBEHH Yy

29. SAMPLING AND ANALYSES OF SESSILE
OAK AND PEDUNCULATE OAK LITTERFALL
ON LEVEL Il 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,

litterfall drying at 70°C for 24 hours,
grinding of dried samples,
microwave digestion and

chemical analysis.

N o ok

The dates when litterfall and other material were
sampled on Level II sample plots on Fruska Gora and in
Odzaci are given in Table 101. According to the
instructions given in the "ICP Forests” 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 sesssile 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 secondary 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 103 and 104) and optional (Tables 106 and 107)
parameters 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
decided to present data in two separate tables.

Upon reception at the laboratory, the leaves and
twigs from the litterfall collectors were classified,
numbered and entered into the internal register of
laboratory samples.

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 111 series, using the standard
method of element C determination 972.43.2000.

Sample preparation was further performed by
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onrosapajyhem mmmHy. Onsare o o 30 mg cy onBajane
3a ompehmBame C m N y CHN anamajzepy ca
TEPMOKOHAYKTOMETPH]jCKMM JIETEKTOPOM Ipou3Bohaua
Elementar cepuje Vario EL IIl o cranmapmaoM mMetomy
onpehueama elemenaC 972.43.2000.

[Mpunpema y3opaka Aajbe je BpLIEHa AUTECTHjOM
MOTIIOMOTHYTOM MHUKPOTAaJIaCHMa Ca a30THOM KHCEITMHOM
1 BopoHHK-TiepokcuaoM Ha 180°C y MHKpOTamacHo]
nehanw mox mputruckoM mpomsBohaua Milestone Serie
D. U3 nanpasibeHnx pactBopa canpxkaj S u P onpehuBan
je Ha amapary ‘“Vista Pro” wmeTromoM WHIyKOBaHe
kymioBane miazme |ICP-OES. Canpxaj metana K, Mg u
Ca je onpehuBan mameHom TexHukoM Ha AAC
(aTOMCKOM-aTnICOPIIIMOHOM CHEKTPOPOTOMETPHjOM) HITH
AEC (aToMCKO-€MHCHOHOM CIIEKTPO(POTOMETPH-jOM).

KoHneHTpanyje cy mpepadyHate Ha CyBY Macy
JIo0HjeHy cyllemeM OWJBHOT MaTepHjajia y CYIIHWIM Ha
105°C 1o KOHCTaHTHE Mace.

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.

Tadesa 101. [latymu cakymbama onajior OMJBHO MaTepHjajia u BPCTE CaKyIUbEHUX y30paka Ha BuonHIukammjckim

TadykaMa HrBoa 2 Ha Ppymikoj ropu 'y Oyarnmma.

Table 101. The dates of litterfall collection and the types of collected samples on the Level II sample plots on Fruska

Gora and in Odzaci
Opymika ropa/ Onamw/
Harym/ FruSka Gora Hatym/ OdZaci
Date Juct/ I'panunte/ [Tnon/ Date Jucr/  T'panuune/ [Tnon/
Leaf Twigs Fruit Leaf Twigs Fruit
02.08. + + - 02.08. + + -
23.08. + + - 23.08. + + +
04.09. + + = 04.09. + + +
08.09. + + - 13.09. + + -
13.09. + + - 18.09. + + +
18.09. + + - 26.09. + + +
26.09. + + - 16.10. + + +
16.10. + + -

[lo 3aBpmretky Beretaumonor mepuoma 2017.
rojvHe, ca OMOMHJHMKAIM]CKUX Tadaka Cy y3eTH y30pIH
nurha ncnuTUBaHKUX BpeTa apBeha, kako Ou ce oapenuiie
nucHa nopmmHa (eng. LA — leaf area [m?]) u cysa maca
muurha (eng. DW — dry weight [g]), kao u Ha 6a3u oBa aBa
napaMeTpa u3padyHasla CyBa maca Juimha 1o jeAnHHIH
nospuee  (eng. LMA — leaf mass per area [kg/m?]).
VY3o0pak 3a nmomeHyTe aHaiauze Opojao je 100 mwmcToBa.
Jlucna nmospmmHa je onpehena amapatom ADC
Bioscientific Ltd. AM300 Portable Leaf Area Meter,
HAKOH Yera Cy JINCTOBH CTaBJLEHU Ha cylieme. CylieHn
Cy JI0 arcolyTHO CyBOT CTama, Ha TEMIIepaTypu O
105°C, y Tpajamy ox 24 uaca.

Hakon Baljea W3 CylIHHWIIE JIMCTOBH CY
M3MEpPeHH Kako Om ce mobmia cyBa maca. Mepeme je
u3BpieHo Ha Mettler ananutiukoj Baru, ca TauHohy o
4 neummane. CyBa Maca numha 1o jeIMHAIH HOBPIIMHE
j€ m3padyHara Kao KOJUYHUK CYBe Mace JIMIIha W JINCHE
nospumae (LMA=DWI/LA [kg/m?).

At the end of the growing season in 2017,
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 [kg/m?]). A
sample consisted of 100 leaves. ADC Bioscientific
Ltd. AM300 Portable Leaf Area Meter was used to
determine the leaf area. The leaves were then dried
to oven-dry state, at 105°C, for 24 hours.

After taking the leaves out of the oven, their
dry weights were measured on Mettler analytical
balances with an accuracy of four decimal places.
Dry leaf mass per area was calculated as the ratio of
dry weight of leaves and leaf area (LMA=DW/LA
[kg/m?]).
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Tao6esna 102. Ontu noaanu o buonnankanujckoj Taukn HUBoa 2 Ha OPyNIKOj rOpHU ca Koje Cy y3eTH Y30pIH oNnajior OMJLHOI MaTepujaja.
Table 102. General data on the Level II sample plot on Fruska Gora where the litterfall samples were taken

Teorpadcka mmpuna/ || Teorpadeka nysxunal H - . AxruBHE neproz caxymbamal Active period of collection .
. . Latitude Lonaitude azgMop . OBpIIMHA Ca KOJ€ ce pumen
remn il | sy | B e : ITo
nﬂmber Country % umber BucHHa/ collectors (m?)/ Sampling area alaimMmimMmir|ria|a(M{M|TIT|T]| Comme
C M| M| Clcl|c|c| M| M| cC|cC| Alitude (m?) /2 T A A R A A I A O A I A B A O nts
DIDIM|M|G|G|D|D|M|M|G]|G
1 6 7 1 4 019122194939 1 0 2 0 2 5 0 0 oj1{o0f(6 (1|71 |6|1(0(1]7 -
Ta6ena 103. Canpikaj ,,00aBe3HUX " el1eMeHaTa y OnajioM OMJEHOM MaTepHjaly XpacTa KHTmhaka Ha bruonHIrKanmjckoj Tauky HuBoa 2 Ha OpyIikoj rop.
Table 103. The content of ‘mandatory’ elements in the sessile oak litterfall on the Level Il sample plot on Fruska Gora
Tepuonu caxymamal Collection periods Bpiere anamisza/ Analysis date Cysa
Maca IoBpumna
) Maca 100
bpoj ’ mmrha 100 C
Penan On/ From Jlo/ To Opn/ From Jlo/ To OzHaka Osnaka 2 JICTOBA
. oryeHe o m JIMCTOBA (9/100g)
6poj/ Bpcre/ y3opka/ 2 (9) 2 N S P Ca Mg K
nospumHe/ . (kg/m%)/ (m9)/
Sequence Plot Species Sample Dry leaf Mass of Area of (mg/g) (mg/g) (mg/g) (g/kg) (g/kg) (g/xg)
number |l e | wmmMrTrr | gammerrrs || ULMMIITTT | ULMMUCTTTY || code code massper [ 10014 100 teaves
DD.MM.YYYY | DDMMYYYY | DD.MM.YYYY | DD.MM.YYYY area © )
(kg/m?)/
161 1 01.06.2017. 02.08.2017. 13.10.2017. 17.10.2017. 048 111 216 0.055 1087 || 17.906 0.455 8.993 44.56
162 1 01.06.2017. 02.08.2017. 13.10.2017. 17.10.2017. 048 16 054 0.029 0545 4.488 0241 4518 47.74
163 1 02.08.2017. 23.08.2017. 13.10.2017. 17.10.2017. 048 111 1.90 0.050 0983 || 15732 0417 8.154 45.78
164 1 02.08.2017. 23.08.2017. 13.10.2017. 17.10.2017. 048 16 0.94 0.081 0.363 7.850 0671 3.026 47.67
165 1 23.08.2017. 04.09.2017. 13.10.2017. 17.10.2017. 048 111 154 0.061 0661 || 12777 0505 5.472 43.38
166 1 23.08.2017. 04.09.2017. 13.10.2017. 17.10.2017. 048 16 038 0.061 0.252 3.161 0507 2.086 46.03
167 1 23.08.2017. 04.09.2017. 13.10.2017. 17.10.2017. 888 112 1.26 0.071 0586 || 10.470 0590 4.852 44.35
168 1 04.09.2017. 08.09.2017. 13.10.2017. 17.10.2017. 048 111 177 0.055 0757 || 14.699 0.460 6.279 44.97
169 1 04.09.2017. 08.09.2017. 13.10.2017. 17.10.2017. 048 16 0.67 0.037 0.561 5.595 0303 4.648 46.29
170 1 04.09.2017. 08.09.2017. 13.10.2017. 17.10.2017. 888 112 1.80 0.059 0717 || 14920 0.486 5.956 45.64
171 1 08.09.2017. 13.09.2017. 13.10.2017. 17.10.2017. 048 111 174 0.056 0815 || 14503 0.469 6.774 44.87
172 1 08.09.2017. 13.09.2017. 13.10.2017. 17.10.2017. 048 16 0.46 0.063 0.280 3.816 0523 2327 46.67
173 1 08.09.2017. 13.09.2017. 13.10.2017. 17.10.2017. 888 112 1.60 0.064 0591 || 13283 0530 4917 44.87
174 1 13.09.2017. 18.09.2017. 13.10.2017. 17.10.2017. 048 111 1.33 0.040 0858 || 11.061 0333 7.143 46.18
175 1 13.09.2017. 18.09.2017. 13.10.2017. 17.10.2017. 048 16 0.0685 26.83 0.3918 0.67 0.065 0.361 5.542 0543 3010 47.91
176 1 13.09.2017. 18.09.2017. 13.10.2017. 17.10.2017. 888 112 154 0.062 0620 || 12783 0515 5.156 44.96
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Iepuonu caxymsamal Collection periods Bpueme anamisa/ Analysis date Cysa
Maca Maca 100 Topumna
. nmnrha 100 C
Penuun Bpoj O/ From Jlo/ To O/ From Jlo/ To OsHaka Os3Haka 2 JIMCTOBA
X mo m JINCTOBA (9/100g)
6poj/ ornejHe Bpcte/ y3opka/ (kg/m?)/ Q) )/ S P Ca Mg K
Sequence || moBpuimme/ Species Sample Drgi/ eaf Maas of Area of (mg/g) (mg/g) (mg/g) (g/xg) (g/xg) (g/xg)
number | Plotnumbe ff I MML.ITIT/ JULMML.ITIT/ JULMMLITIT/ | JULMM.ITIT/ code code massper | 100 1€aVeS Il 100 joaves
DD.MM.YYYY | DDMMYYYY [ DD.MM.YYYY | DD.MM.YYYY area © )
(kg/m?)
177 1 18.09.2017. 26.09.2017. 13.10.2017. 17.10.2017. 048 111 1.60 0.060 0674 || 13307 0497 5.614 44,84
178 1 18.09.2017. 26.09.2017. 13.10.2017. 17.10.2017. 048 16 0.60 0.038 0.477 4933 0315 3.945 46.60
179 1 18.09.2017. 26.09.2017. 13.10.2017. 17.10.2017. 888 1.2 2,00 0.082 0715 || 16.627 0.679 5.944 43.05
180 1 26.09.2017. 16.10.2017. 13.10.2017. 17.10.2017. 048 111 0.66 0.045 0548 5.491 0376 4557 4557
181 1 26.09.2017. 16.10.2017. 13.10.2017. 17.10.2017. 048 16 0.39 0.041 0311 3.230 0337 2577 4078
182 1 26.09.2017. 16.10.2017. 13.10.2017. 17.10.2017. 888 1.2 147 0.000 0772 || 12249 0.004 6.427 4464
Taodesa 104. Caapikaj ,,onroHNX " eJIeMeHaTa y onajoM OMJBHOM MaTepHjaly XpacTa KuTHhaka Ha bruonHmukanujckoj Tauku HuBoa 2 Ha Opymikoj ropu.
Table 104. The content of "optional’ elements in the sessile oak litterfall on the Level II sample plot on Fruska Gora
Booi - -
Pem omg HJHe INepuoau cakymbama/ Collection periods Osuaxa | Osmaxa
6poj/ Ox/ From Ho/ To Bpcre/ | ysopka/ Zn Mn Fe Cu Pb Cd
s MOBPIIHHE/ Speci Samol y y
equince Plot JULMM.ITIT/ JULMM.ITTT/ pegles a”:jp el (ng/g) (ng/g) (ng/g) (ng/g) (ng/g) (ng/g)
numboer number DD.MM.YYYY DD.MM.YYYY code code
161 1 01.06.2017. 02.08.2017. 048 111 17.60 806.52 549.16 9.23 <05 2.730
162 1 01.06.2017. 02.08.2017. 048 16 21.94 524.23 88.40 9.53 <05 3116
163 1 02.08.2017. 23.08.2017. 048 111 1813 71371 157.15 1028 1320 2,670
164 1 02.08.2017. 23.08.2017. 048 16 25.96 512,60 152.48 9.93 <05 3.049
165 1 23.08.2017. 04.09.2017. 048 111 1931 689.48 1163.68 8.43 11.84 2.782
166 1 23.08.2017. 04.09.2017. 048 16 2467 278.06 95.99 8.43 477 2.899
167 1 23.08.2017. 04.09.2017. 888 112 24.04 515.25 334.64 8.18 478 2.566
168 1 04.09.2017. 08.09.2017. 048 111 0.37 7.30 5.31 7.92 <05 2473
169 1 04.09.2017. 08.09.2017. 048 16 4537 1087.81 96.05 10.08 4.74 3.201
170 1 04.09.2017. 08.09.2017. 888 112 21.29 774.78 159.13 6.86 2.34 2591
171 1 08.09.2017. 13.09.2017. 048 111 2110 761.69 365.68 8.56 10.82 2.727
172 1 08.09.2017. 13.09.2017. 048 16 3550 538.47 86.23 8.0 071 3.203
173 1 08.09.2017. 13.09.2017. 888 112 2122 638.32 351.18 6.89 <05 2.364
174 1 13.09.2017. 18.09.2017. 048 111 25.02 986.53 116.09 6.96 12.81 2.665
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Boo. - -
Peu Orﬂl; HJHe Tepuoau cakyrbama/ Collection periods Osnaxa | Osmaxa
opoj/ HoBpuIHe/ Oxn/ From On/ To Bpcte/ | y3opxa/ Zn Mn Fe Cu Pb Cd
Sequence Plot JULMM.ITTT/ JULMM.ITTT/ Species || Sample || (ng/g) (ng/g) (ng/g) (ng/g) (ng/2) (ng/g)
number || ber DD.MM.YYYY DD.MM.YYYY code | code
175 1 13.09.2017. 18.00.2017. 048 16 25.08 42062 112,91 9.73 7.23 3.348
176 1 13.09.2017. 18.09.2017. 888 112 2453 691.74 210.34 773 <05 2511
177 1 18.09.2017. 26.09.2017. 048 111 2248 626.31 328.44 591 19.05 2381
178 1 18.09.2017. 26.09.2017. 048 16 2956 509.95 83.61 8.99 2.00 3161
179 1 18.09.2017. 26.09.2017. 888 112 23.96 591.94 1029.86 9.96 <05 2.744
180 1 26.09.2017. 16.10.2017. 048 111 17.09 1167.09 171.94 5.78 468 2.563
181 1 26.09.2017. 16.10.2017. 048 16 2371 346.31 83.81 7.70 8.44 3179
182 1 26.09.2017. 16.10.2017. 888 112 19.16 655.61 274.27 9.54 7.26 2.796

Ta6ena 105. Ommry momany o brnonaaukanmjckoj Taukn HrBoa 2 y OyampiMa ca Koje Cy y3€TH Y30pIH OIaior OMJEHOT MaTepyjaa.
Table 105. General data on the Level II sample plot in Odzaci where the litterfall samples were taken

Teo: aq)c](a mupuHa/ Teo aq)c](a nyxuHa/ AKTUBHHU NIEPUOL caKymLaH,a/ Active period of collection
. rpavet P R 8 A Hanmop . IMopumHa ca Koje ce IMpumen
Penun Gpoj/ Jprasa/ Bpoj oreme Latitude Longitude oxa Bpoj konextopa/ BPIII y30pKOBaHE Oxn/ From o/ To oel
Sﬁl?;ebr:;e Country HOB%T;I;Z/rPlOt BucuHa/ Thsor“é Ttg?; of (m?)/ Samplingarea | A | A | M| M| T |T|A|A|M|M|T|T]| Commen
C|C| M M| C|C|C|C| M| M|C| C| Altitude (m?) /N A A A A A A A R A O A ts
DIDM|IM|G|G|D|D|M|M|G]|G
1 6 7 3 4151271171 110(2|8] 0 2 2 0 2 5 0 ojjoj1(o0|(6|1|7f1]6]1]0]|1|7 -
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Taoesa 106. Caapikaj ,,00aBe3HUX " eleMEHATa Y OaioM OMJLHOM MaTepujally XpacTa JyKmaka Ha bruonnnukanujckoj Tauky HuBoa 2 y Onanuma.
Table 106. The content of ‘mandatory” elements in the pedunculate oak litterfall on the Level IT sample plot in Odzaci

Tlepuonu cakymbamal
Collection periods

Bpueme ananuzal
Analysis date

Cysa
Maca Maca 100 TMopumnza 100 C
Pennu 6poj/ Bpoj ornenue Ow/ From Hol To O/ From Hol To Osnaxa Bpcre/ O3naka y3opka/ ﬂ“mnﬁl? HM(CT)(;Ba M(Iﬁ:z(;?a (r': (ri (:] (g/a 'z/l? (K/ (g/]jo
Sequence number nospumne/ Plot number Species code Sample code rzlo y 9 9 g . g g 4
JUIMMIT | JAMMIT || JULMM.I | JJLMM.I (kg/m°)/ Dry leaf Maas of 100 Area of 100 9 || /9 19) 9) || x@ || x®
T/ T/ ITr/ T/ mass per area leaves (g) leaves (m?)
2
DD.MM.Y | DD.MMY [ DD.MM. | DD.MM. (kgim?)/
YYY YYYT YYYY YYYY

13.10.201 17.10.201 0.06 || 0.70 |[ 12.6 05 5.8

140 3 01.06.2017. 02.08.2017. 7 7 051 111 1.53 2 7 70 08 39 46.03
13.10.201 17.10.201 0.07 || 0.55 [[ 10.6 0.6 4.6

141 3 01.06.2017. 02.08.2017. 7 7 051 16 1.28 7 8 54 38 33 45.01
13.10.201 17.10.201 0.06 || 0.71 [ 12.2 05 5.9

142 3 02.08.2017. 23.08.2017. 7 7 051 111 1.48 3 6 7 23 54 45.86
13.10.201 17.10.201 0.06 || 0.62 || 8.56 05 5.2

143 3 02.08.2017. 23.08.2017. 7 7 051 16 1.03 7 7 9 55 o1 45.01
13.10.201 17.10.201 0.04 || 0.79 || 7.40 04 6.5

144 3 02.08.2017. 23.08.2017. 7 7. 051 141 0.90 9 6 9 03 88 45.89
13.10.201 17.10.201 0.07 || 0.65 || 13.0 05 5.4

145 3 23.08.2017. 04.09.2017. 7 7. 051 111 157 0 8 % a2 86 4522
13.10.201 17.10.201 0.07 || 0.50 [ 7.95 0.6 42

146 3 23.08.2017. 04.09.2017. 7 7 051 16 0.96 5 9 0 23 36 46.01
13.10.201 17.10.201 0.04 || 0.69 || 6.07 0.3 5.7

147 3 23.08.2017. 04.09.2017. 7 7 051 14.1 0.73 2 2 3 50 63 46.93
13.10.201 17.10.201 0.05 || 091 || 111 0.4 7.6

148 3 23.08.2017. 04.09.2017. 7 7 888 11.2 134 7 2 35 77 10 43.29
13.10.201 17.10.201 0.06 || 0.69 || 11.7 05 5.7

149 3 04.09.2017. 13.09.2017. 7 7! 051 111 1.43 4 9 84 27 74 4531

150 3 04092017, || 13092007, | 1310201 fj 1710201 051 16 0.0671 284 0417 090 || 003 11093 11 82 f1 04 421 4626
13.10.201 17.10.201 0.05 || 0.76 || 8.76 04 6.3

151 3 04.09.2017. 13.09.2017. 7 7. 888 11.2 1.05 3 1 9 43 20 4497
13.10.201 17.10.201 0.07 || 0.66 || 12.8 05 55

152 3 13.09.2017. 18.09.2017. 7 7 051 111 1.54 0 7 2 86 47 45.18
13.10.201 17.10.201 0.04 || 0.63 || 7.27 0.3 52

153 3 13.09.2017. 18.09.2017. 7 7 051 16 0.88 6 5 7 8 60 44.87
13.10.201 17.10.201 0.04 || 0.67 || 4.24 0.3 5.6

154 3 13.09.2017. 18.09.2017. 7 7 051 14.1 0.51 3 6 8 56 31 44.50
13.10.201 17.10.201 0.06 || 0.81 || 12.3 05 6.7

155 3 13.09.2017. 18.09.2017. 7 7 888 11.2 1.49 3 8 26 20 79 44.06
13.10.201 17.10.201 0.06 || 0.61 || 11.6 05 51

156 3 18.09.2017. 26.09.2017. 7 7 051 111 1.40 8 2 13 68 o1 44.93
13.10.201 17.10.201 0.05 || 0.46 || 5.37 04 38

157 3 18.09.2017. 26.09.2017. 7 7. 051 16 0.65 5 0 9 53 24 4431
13.10.201 17.10.201 0.04 || 0.70 || 6.28 0.3 5.8

158 3 18.09.2017. 26.09.2017. 7 7 051 141 0.76 0 2 7 29 46 43.27
13.10.201 17.10.201 0.06 || 0.96 || 11.9 0.5 79

159 3 18.09.2017. 26.09.2017. 7 7 888 11.2 144 4 5 04 28 08 42.41
13.10.201 17.10.201 0.07 || 055 || 9.11 0.6 4.6

160 3 26.09.2017. 16.10.2017. 7 7 051 111 1.10 4 7 1 13 11 45.07
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Teproau cakyrubama/ Bpuuese aHamsal
Collection periods Analysis date Cysa
Mmaca Maca 100 IMopumna 100 C
Penuu 6poj/ Bpoj ornenue On/ From Hol To Ox/ From Hol To O3Ha1§a Bpcre/ O3Haka y3opka/ J::)mr:f nu(c;)(;na mz;:z(;;m (n'\1‘g (ns1g (;g ((g:/i 'Eg? (E/ (g/gl)o
Sequence number nospumsue/ Plot number TIMMIT | JAMMIT | Zavir | movmr Species code Sample code (kg/m?)/ Dry leaf Maas of 100 Area of 100 9) 9) 9) 9) e | xe)
T/ T/ T/ ITr/ mass per area leaves (g) leaves (m?)
2
DDMM.Y | DDMMY [ DD.MM. | DD.MM. (kg/m’y/
YYY YYYT YYYY YYYY
161 3 26092017, || 16102017, || 1310200 ) 1710201 051 16 o7 || 0% 1O 1% 92| e || aro
162 3 26.09.2017. || 16.10.2017. 13'13'201 17'13'201 051 141 0.69 O'O‘I 0'6‘7‘ 5'63 032 ‘Zg 45.99
1310201 || 17.10.201 0.00 |[ 068 ][ 854 | 0.8 56
163 3 26.09.2017. || 16.10.2017. 7 7 888 112 1.03 s . 2l 1o | &7 [ 4390
Ta6ena 107. Canpikaj ,,onmuoHUX " eleMeHaTa y OrajioM OMJPHOM MaTepHjally XpacTa JTyKiaka Ha brnonHankamyjckoj Tauku HuBoa 2 'y Onanuma.
Table 107. The content of "optional” elements in the pedunculate oak litterfall on the Level I sample plot in Odzaci
Broi - -
Penrn OI‘HI;ZLJI—{ . [epuonu cakymbama/ Collection periods OsHaxa Osnaxa
6poj/ " Ox/ From o/ To BpcTe/ y30pKa/ Zn Mn Fe Cu Pb Cd
Sequence Plot JULMM.ITIT/ JULMM.ITIT/ Species Sample (ng/2) (ng/2) (ng/2) (ng/e) (ng/e) (ng/2)
number | er DD.MM.YYYY DD.MM.YYYY code code
140 3 01.06.2017. 02.08.2017. 051 111 17.26 466.85 139.18 8.33 3.73 2.86
141 3 01.06.2017. 02.08.2017. 051 16 2431 145.10 218.71 9.85 1672 3.04
142 3 02.08.2017. 23.08.2017. 051 111 18.32 430.95 164.66 9.31 1074 2.66
143 3 02.08.2017. 23.08.2017. 051 16 26.66 469.81 203.43 1335 16.17 3.23
144 3 02.08.2017. 23.08.2017. 051 141 8.09 76.12 44.87 1155 1243 2.85
145 3 23.08.2017. 04.09.2017. 051 111 1953 274.60 179.43 8.62 1142 2.68
146 3 23.08.2017. 04.09.2017. 051 16 19.18 200.37 121.68 12.25 8.57 321
147 3 23.08.2017. 04.09.2017. 051 141 1053 91.85 37.46 1131 1152 2.77
148 3 23.08.2017. 04.09.2017. 888 112 27.41 479.24 341.97 1087 15.25 3.30
149 3 04.09.2017. 13.09.2017. 051 111 20.06 458.18 193.24 9.02 9.48 2.92
150 3 04.09.2017. 13.09.2017. 051 16 13.05 252.78 87.92 9.90 1467 2.78
151 3 04.09.2017. 13.09.2017. 888 112 17.19 30158 190.38 1172 1052 2.88
152 3 13.09.2017. 18.09.2017. 051 111 19.01 483.65 222.19 9.75 9.20 2,99
153 3 13.09.2017. 18.09.2017. 051 16 40.44 297.68 88.43 1263 7.91 3.30
154 3 13.09.2017. 18.09.2017. 051 141 9.94 102.20 36.11 11.88 1043 2.90
155 3 13.09.2017. 18.09.2017. 888 112 24.08 384.39 252.40 11.89 1323 3.22
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bpoj

[Mepuomu cakyrsbama/ Collection periods

Pennn OsHaka O3Haka
opoj/ OTIC/HE O/ From Ho/ To BpcTe/ y30pKa/ Zn Mn Fe Cu Pb Cd
Sequence nospLtiic/ Species Sample (ng/e) | (ng/e) | (nge) | (ng/®) | (ng/e) || (ng/g)
Plot JULMM.ITTT/ JULMM.ITTT/

number || er DD.MM.YYYY DD.MM.YYYY code code
156 3 18.09.2017. 26.09.2017. 051 111 18.12 464.78 297.92 9.23 4.30 277
157 3 18.09.2017. 26.09.2017. 051 16 41,91 24211 74.73 12.55 15.00 311
158 3 18.09.2017. 26.09.2017. 051 14.1 7.22 57.64 30.65 10.71 1.84 2.69
159 3 18.09.2017. 26.09.2017. 888 11.2 30.11 459.28 290.53 11.44 15.48 3.43
160 3 26.09.2017. 16.10.2017. 051 111 16.55 489.78 164.12 7.65 12.29 2.83
161 3 26.09.2017. 16.10.2017. 051 16 42.38 298.29 169.12 13.45 5.30 3.08
162 3 26.09.2017. 16.10.2017. 051 14.1 8.44 82.26 61.27 10.61 15.33 2.75
163 3 26.09.2017. 16.10.2017. 888 11.2 29.16 538.32 319.37 8.70 9.26 3.30
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30. METEOPOJIOIIKA OCMATPAIBA

Merteoporomka ocMaTpama TokoM 2017. romume
BplICHa Cy Ha orieaHoM moJby HuBoa Il Ha Ppymikoj
T'opu u y lepowama. JleTepMHUHHUCAEHE METEOPOJIOLIKAX
napamerapa Ha HuBOY 1l MmoHnTOpHHTa y 2017. TonuHM je
00yxBaTHIO OOaBe3HE MapaMeTpe M TO: TeMIlepaTypy
(AT) u penatuHy BiaxsocT Bazayxa (RH), xommuamny
nanasuHa (PR), 6p3uny (WS) u mpasar Betpa (WD), xao
u comapHy paaujaijy (SR). Ilomamm cy mpukazanm y
tabenama npenBuheHUM 3a W3BeIITaBambe 3a HUBO Il
MOHHUTOPHHIA IIIyMCKUX €KOCHCTEMA. Y JaJbeM TEKCTY Ce
Jlajy HajBa)XKHMja OMaXKarba 32 METEOPOJIONIKE IMPHUIIHKE
(mpe cBera cpelma MeceuHa TEMIlepaTypa U pelaThBHA
BIQXKHOCT Bazmyxa) Tokom 2017. rommne. Ocum
HaBeJIEHOT je W3BpIICHO Tmopeheme ca 3BaHUYHUM
NOoAAINMA.

IMpema momanuma PXM3 (Meceunu OunteH 3a
Cpbujy, jamyap 2017) jamyap 2017. rommue je Omo
4eTBpTH HajxnamHuju y Behem nemy CpoOwmje. [Ipema
MEpEmMMa Ha METEOPOJIOIIKUM CcTaHHllaMa HuBoa Il Ha
Opymkoj Topm m Onanmmma wW3MEpeHE Cy Cpeame
MeceuHe TemIieparypa Bazmyxa -5,7 omHocHo -5,3 °C.
[Mpoceuna meceuHa pejaTHBHA BIAKHOCT Ba3lyxa Ha
UCTUM METEOPOJIOIIKUM CTaHuIlamMa y janyapy 2017.
rojuHe cy oune 86 omqHOcHO 81%.

[Ipema momarmmma PXM3 (Meceunu OwnteH 3a
Cp6wujy, dhebdpyap 2017) dedpyap 2017. rogune je 6uo
TONao M mpoceyHo BiaxaH y PemyOmmmm Cp6uju. Ha
METEOPOJIOIKUM cTaHuIlama HuBoa 1l y gebdpyapy 2017.
roJivHe je 3a0elieKeHa Cpelliba MeceuHa TemIepaTypa
Bazayxa of 4,0 omHocHo 3,8°C, U penaTWBHA BIIQYKHOCT
Bazayxa 75 omgHOCHO 84%.

Mapr je mpema mnopampiMa ca METOPOJIOIIKE
cranuile HuBoa II KapakTtepucana cpedmba MeceyHa
Temrneparypa Bazayxa 9,5°C omnocHo 9,6°C u npoceuna
penaTHBHA BIAXKHOCT Bazmyxa 68 ogHocHO 73%.

[Ipema momarmuma PXM3 (Meceunu OmnteH 3a
CpOujy, ampun 2017) anpun 2017. je y Behem nemy
Cpbuje Omo mpoceuHo Tomao. [Ipema momanmma ca
Mereoposonike cranmie Huoa Il Ha @pymikoj [Nopu
U3MepeHa je cpeiiba MecevyHa TeMIleparypa Ba3llyxa Of
10,5°C, a Ha w™eteoposomkoj cTaHuuud HuBoa Il y
Hepomwama 11,0°C. Ilpoceuna peyaTMBHA BIQKHOCT Ha
uctuM cranuiama Ha @pymkoj [opu u [depomama je
n3Hocuia 67 omHocHO 68%.

IIpema momarmva PXM3 (Meceunn OunteH 3a
Cpoujy, maj 2017) maj 2017. romune je y Behem nemy
Cpbuje y Ouo mpoceuyHo Tomao u kuimaH. Cpeama
MecedHa TeMmIlepaTypa Bazayxa Ha OMoTauky Ha HUBOY I
Ha ®pymkoj 'opu je m3Hocwna 16,2°C, a y Jlepomama
17,2°C. TlpoceuyHa penaTMBHA BIIAKHOCT Ha HCTUM
crannuama Ha @pymkoj I'opu u epomama je nzHocHIa
75 ogHocHO 72%.

IIpema momaruma PXM3 (Meceunn OuWnTeH 3a

30. METEOROLOGICAL MEASUREMENTS

Meteorological measurements in 2017 were taken
on Level II sample plots on Fruska Gora and in Deronje.
The measurements of meteorological parameters of Level
Il monitoring included the following mandatory
parameters: air temperature (AT), relative 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
forest ecosystems. The following text presents the most
important observations for the meteorological conditions
(above all monthly mean temperatures and air humidity)
in 2017. Furthermore, the obtained data were compared
with the official data for the same period.

According to data of RHMS (Monthly Bulletin
for Serbia, January 2017), January 2017 was the fourth
coldest January in most of Serbia. According to the
measurements taken at Level Il meteorological stations
on Fruska Gora and in Odzaci the monthly mean air
temperatures were -5.7°C and -5.3 °C respectively. The
monthly mean relative air humidity values taken at the
same meteorological stations in January 2017 were 86%
and 81%.

According to data of RHMS (Monthly Bulletin
for Serbia, February 2017), February 2017 was warm and
averagely humid in the Republic of Serbia. The monthly
mean air temperatures recorded at Level 11 meteorological
stations in February 2017 were 4.0 °C and 3.8 °C
respectively, while the relative humidity amounted to
75% and 84%.

March was, according to data from Level Il
meteorological stations, characterized by monthly mean
air temperatures of 9.5 °C and 9.6 °C and the mean
relative humidity was 68% and 73%.

According to data of RHMS (Monthly Bulletin
for Serbia, April 2017), April 2017 was averagely warm
in most of Serbia. According to data obtained at the
meteorological station of Level II monitoring on Fruska
Gora the monthly mean air temperature was 10.5 °C,
while it amounted to 11.0°C at the Level II
meteorological station in Deronje. The mean relative
humidity measured at the same stations on Fruska Gora
and in Deronje amounted to 67% and 68%.

According to data of RHMS (Monthly Bulletin
for Serbia, May 2017), May 2017 was averagely warm
and rainy in most of Serbia. The monthly mean air
temperature measured at the Level Il sample plot on
Fruska Gora was 16.2°C, while it was 17.2°C in Deronje.
The mean relative humidity at the same stations on
FruSka Gora and in Deronje amounted to 75% and 72%.

According to data of RHMS (Monthly Bulletin
for Serbia, June 2017), June 2017 was very warm and dry
in most of Serbia. The monthly mean air temperature at
the Level II sample plot on Fruska Gora was 21.9 °C,
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Cpbujy, jyr 2017) jya 2017. rogune je y Behem memy
Cpbuje Omo Beoma Tomao W cymad. Cpemma MecedHa
TeMIeparypa Ba3ayxa Ha Ouoraukun Ha HuUBOY Il Ha
Opymikoj Topu je wmsnocwna 21,9°C, a y Jlepomama
22,1°C. TlpoceuyHa pejaTHBHA BIAKHOCT HA HCTHM
cranuiama Ha ®pymkoj ['opu u Jlepomama je usHocHIa
67 ogHocHO 66%.

IIpema momaruma PXM3 (Meceunn OWnTeH 3a
Cpbujy, jym 2017) jym 2017. romuHe je y Behem memy
3eMJbe OMO Tomao ca ABa TOIIOTHa Tajaca. Cpeama
MeceyHa TeMIeparypa Ba3ayxa Ha Onoradku Ha HUBOY Il
Ha @pymkoj opu je m3nocuna 23,8°C, a y Jlepomama
23,1°C. Ilpoceuyna penaTvBHA BJIAXHOCT HA HUCTUM
crannnama Ha @pymkoj l'opu u lepomama je nzHocuia
60 ogrocHO 59%.

IMpema nomanuma PXM3 (Meceunu OunteH 3a
Cp6wujy, aBryct 2017) aBryct 2017. ronuse je y 1enoj
Cpbuju Omo Beoma TOomao u ca moBehaHuM Opojem
Tpornickux Hohm. Cpe/mba MeceyHa TeMIepaTypa Ba3ayxa
Ha Onotauku Ha HUBOY Il Ha ®pymikoj ['opu je nzHOCHIA
24,4°C, a y [lepomama 23,6°C. Ilpoceuna penatvBHa
BJIOKHOCT Ha WCTHUM cTaHuiama Ha Dpymkoj ['opu u
Jepomama je u3Hocwia 72 ogaocHo 74%.

IMpema nomanmma PXM3 (Meceunu OunteH 3a
Cpbujy, cenrembap 2017) cenrembap 2017. romune je
O0uo mpoceyHo Tomao M kumoBHT. Cpenma MecedHa
TeMIeparypa Ba3jyxa Ha Ouorauku Ha HuBOy Il Ha
Opymkoj I'opn je msnocmna 15,9°C, a y [lepomama
16,9°C. IlpoceuHa penaTHBHA BJIQKHOCT Ha CTaHHULAMA
Ha @pymkoj ['opu 1 [lepomama je n3HocHIa 72 0THOCHO
74%.

IIpema moganmma PXM3 (Meceunu OunteH 3a
Cpoujy, oxtobap 2017) okrodap 2017. rogune je Ouo
NPOCEYHO TOMA0 M MPOCEYHO KHUINOBUT Yy BeheM ey
3emsbe. Cpemmba MecedyHa TemIieparypa Baslyxa Ha
onotauku Ha HUBOY Il Ha ®pymkoj ['opu je n3HOCHITA
7,4°C, a y Jlepomwama 11,8°C. IlpoceuHa penaThBHA
BJIIQKHOCT Ha WCTHM cTaHuuama Ha @®pymxkoj [opu u
Hepomama je m3nocwna 78 ogaocHo 78%.

VY JnajbeM TeKCcTy ce Jajy TOoHIaly 3a METEOPOJIOIIKE
cranune Ha ®pymikoj ['opu n y Jdepomama 3a cnenehe
o0eBe3He MmapameTpe:

temneparypy (AT) wm pemaTuBHYy BI@XHOCT Bazayxa
(RH), kommunny nagasuna (PR), 6p3uny (WS) u mpasai
Betpa (WD), kao u conapny pagujanujy (SR) y tabenama
npenBul)eHNM 3a H3BelITaBame 3a HUBO 1 MoHUTOpUHTA.

while it was 22.1 °C in Deronje. The mean relative
humidity at the same stations on FruSska Gora and in
Deronje amounted to 67% or 66%.

According to data of RHMS (Monthly Bulletin
for Serbia, July 2017), July 2017 was warm with two
heat waves in most of Serbia. The monthly mean air
temperature at the Level Il sample plot on Fruska Gora
was 23.8°C, while it was 23.1°C in Deronje. The mean
relative humidity at the same stations on FruSka Gora and
in Deronje amounted to 60% or 59%.

According to data of RHMS (Monthly Bulletin
for Serbia, August 2017), August 2017 was warm with an
increasing number of tropical nights in the whole of
Serbia. The monthly mean air temperature at the Level Il
sample plot on Fruska Gora was 24.4°C, while it was
23.6°C in Deronje. The mean relative humidity at the
same stations on Fruska Gora and in Deronje amounted to
72% or 74%.

According to data of RHMS (Monthly Bulletin
for Serbia, September 2017), September 2017 was
averagely warm and rainy. The monthly mean air
temperature at the Level Il sample plot on Fruska Gora
was 15.9°C, while it was 16.9°C in Deronje. The mean
relative humidity at the same stations on Fruska Gora and
in Deronje amounted to 72% and 74%.

According to data of RHMS (Monthly Bulletin
for Serbia, October 2017), October 2017 was averagely
warm and rainy in most parts of the country. The monthly
mean air temperature at the Level Il sample plot on
Fruska Gora was 7.4°C, while it was 11.8°C in Deronje.
The mean relative humidity at the same stations on
Fruska Gora and in Deronje amounted to 78% at both
localities.

The following text 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 Il monitoring reports.

Tabena 108. 672011. (MEM) TaGena ca METEOPOJIOIIKIM ITOAIIMa

Table 108. 672011. (MEM) Weather data table

Bpoj Bapujabuntm [Jatym [lHeBHa [lHeBHa
PBE/ | Tauke/ kog/ mepersa/ cpeawal | MuHUManHal
SN Plot Variability Measurement Daily Daily
number code date mean minimum

[HeBHa
ﬂHeBHa noTnyHoCT [Mopekno CTaTyC Ocrana
MakcumanHa/ mepetbal noparaka/ | nogartaka/ onaxatba/
Daily Degree of Data Data Other
maximum Comp(ljet?ness source status observations
- daily
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