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1. YBOJ

[porpam ICP 3a myme (MehyHapogau
KOOTIepallioH! TporpaM 3a Tpaheme cTama IIyma
EBpomne) y Penmryoimmmm CpOuju ce onBHja KOHTHHYHPAHO
on 2003. romune. Ilpahewe crama myma HuBoa 1 oBor
nporpama y 2015. roauHu OJHOCH C€ TPBEHCTBEHO Ha
ocMmaTpame W TpolieHy nmedonujanje kpyHa apseha Ha
onpehenum maprienama BUT, GMonHAMKAIIM]CKMM TayKama
Ha Teputopuju PemyOmmke CpOuje, mopen ocTainx
ocMmaTtpama mpema Manyary ICP 3a myme. Cucrem
mpahema crama IIymMa j€ WHTETPHCAH Yy APXKABHO
IIYMapcKO OKPYKEHE, TaKo Ja Yy MPOorpaMy y4YecTBYje
HEKOJINKO WHCTHTYIHja Ca CBOJUM CapaJHUIUMAa IO
KoopumHanujoM YmpaBe 3a myme u HO®I[ CpoOwuje,
HAIMOHATHOT (hOoKaN IeHTpa 3a mpaheme crama myma y
WucTuTyTy 3a mrymapcTBo. [IpuMep oBakBe CTPYKType je
CLRTAP' mnporpam (KOHBeHIHja O MPeKOrPaHHIHOM
MPEHOCY Ba3AyIIHUX 3araljerba) KOju je YCTaHOBJbEH Ipe
25 rogMHA ca MUJBEM Jia CE CMamU Ba3AylIHO 3araheme
Espomne. ITporpam ICP 3a myme® ce omBHja Y OKBHpY
UNECE’ wucroBpemero na 5.000  GHOMHIMKAIM]CKHX
Tayaka TJe C€ MPaTh BUTATHOCT W 3JPaBCTBEHO CTamhE
myma Ebpome. Cpake romune H®I[ CpbOuje obOpahyje
MOJIaTKe TPUKYIUbEHE Ha TEPEeHYy TOKOM BETETAIlMOHOT
Mepuoia, CcauyWmkaBa W3BEIITa) W JIOCTaBJba  Ta
MUHUCTAPCTBY TMOJBONIPUBpPEIC M 3aAIITUTE KHUBOTHE
cpenwHe - YTpaBu 3a myme. M3BemTaj o cTamy IryMa Ha
OmowHIUKaIMjcKkuM Taukama CpOuje Ha SHTJIECKOM je3UKY
ce JlocTaBjba, Takohe CBake TOAWHE, [ JIaBHOM
KOODPIMHALIOHOM IeHTpy® mporpama ICP 3a myme koju
ce Haa3u y XamOypry, Hemauka.

2. AKTUBHOCTHU MOHUTOPHUHTI'A 3A HUBO 1

Mpexa HumBoa 1 je ycraHoBbeHa 3a mpaheme
3paBCTBCHOI CTama IIyMa M HHUXOBE MPOCTOpHE U
BPEMEHCKE IPOMEHE Ha IIUPOKO] OCHOBHM M y TOKY
HEOIIXOIHOI' BpeMEeHCKor mnepuoja. CucTeM OBOI HUBOA
MOHHUTOPHHTA aJCKBaTHO IOKPHBA HAjBOKHHjEC IIyME Y
EBpormn. Mpexa Husoa 1 cagpxu mnpubmmwkso 6.000
maprena MOHHTOpHHTAa (OMOMHIWKAIMjCKUX Tadaka),
cucTeMarcku pacrnopeheHux y Mpexku 16 x 16 kM mupom
EBpone. VY mojenuHuM 3emisbaMa mocToju  rymrha
HallMOHAJHA MpPEeXa y LUJbY HOTILYHH]j€ NIPOLIEHE CTamka Ha

1. INTRODUCTION

ICP Forests Programme (International
Cooperative  Programme on Forest Condition
Monitoring) has been performed continuosly since
2003 in the Republic of Serbia. The Level I forest
condition monitoring of this programme is focused on
observation and assessment of defoliation and
discoloration of tree crowns on selected areas of the
sample plots 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 environment, with a
number of institutions and their associates taking part
in the programme, under the coordination of the Forest
Directorate and The National Focal Centre (NFC) for
the forest condition monitoring at the Institute of
Forestry. An example of this cooperation is CLRTAP'
programme (Convention on Long-Range
Transboundary Air Pollution), which was established
25 years ago with the aim of reducing air pollution in
Europe. ICP Forests” Programme (International
Cooperative  Programme on Forest Condition
Monitoring) has been simultaneously performed under
UNECE’ on 5000 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 Direcorate. An annual
report on forest condition on the sample plots in
Serbia is also submitted in English to the Programme
Coordinating Centre of ICP Forests in Hamburg,
Germany.

2. MONITORING ACTIVITIES - LEVEL 1

Level I network was established for
monitoring health conditions of forests, their large-
scale spatial and temporal changes as well as the
changes 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

" CLRTAP — Convention on Long —range Transboundary Air Pollution

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

3 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




HallMOHAJIHOM W PETMOHAIHOM HUBOY. Y okBupy Husoa 1
npare ce cineiehm mapamerpu: cTame KpyHa, XeMH3aM
3eMJBHIITA U UCXPaHa NIyMCKOT ApBeha.

3. METOJE U KPUTEPUJYMU

[IpemMa KOOpAMHATHO] MPEXH OMOMHIMKIIM]CKUX
tauaka oxpehyje ce y mpocropy BUT mapmena koja je
O3HA4YeHa Yy CpPEIWHM METATHOM IITHIKOM japke 0oje.
VY3opuu apseha 3a nporeHy cTama KpyHa CHCTEMATCKH Ce
6upajy kao kimactep ox 4 mecta (Cruka 1).

Cauka 1. [Ipukas OHMOWHIMKAIMjCKE TadKe —
knactepa ca 4 mecta ca 6 crabana U IpUMEpPOM
n3MellTama y30paka aApeeha

Figure 1. Sample plot — 4-point cluster with 6
trees and an example of replacing tree
specimens

Y cmepy ueTHMpu TJiaBHE CTpaHe CBeTa Ha
YyIaJbEHOCTH MO 25 m oJ LEHTPaTHOI MecTa — IIHUIKE,
omabupa ce To ImecT HajOmmkmx crtabama (ykymHO 24),
Koja ce MeWHMITY Kao Y30pIIM 3a MPOICHY. Y30pIH
npseha moapazymeBajy cBe BpeTe npseha, moJ yclioBoM 11a
UM je BucuHa apBeTa npeko 60 cm. Kiace mokpoBHOCTH,
npema cuctemy Kpadra (m0MuUHAHTHA, KOJIOMHHAHTHA,
cyOmoMMHaHTHA, TOTHIITeHA W ymupyha), ozapehyjy
cTabma Koja ce y3umajy y o03up 3a mpoueHy, anu 0e3
3HaYajHUX MeXaHwmdkux omrehema (Crnuka 2). M3abpana
crabiia TpajHO ce 03HadaBajy OpojeBmMa 3a Oymyhe cramHe
nporeHe. Ctabna Koja cy YKIOBhEeHA 300T Mepa ra3ioBama
WIH W3 HEKUX JAPYTHUX pasiiora, 3aMemyjy Ce HOBHM
CEJICKTOBAaHUM CTa0iMMa. YKOJIMKO CE€ CACTOJHHA YKIIOHU
YHCTOM CEYOM, OCTaB/ba C€ IIEHTpalHa Tadka [0
NOJ13amba HOBE CACTOjUHE.

CramHa  orjegHa TOBpPIIMHA — Ha3BaHa  je
omomHmuKaryjcka Tauka. CacToju ce o IEeHTpa, KOjH je
onpelheH Ha OCHOBY KOOpAMHATA U HAa TEPEHY je 00eekKeH
MeTagHoM mmmKoM. Ha 25 meTapa o meHTpa, a y npasiry
YeTHpU TJaBHE CTpaHe cBeTra ojpeheHe cy ornemHe

network with the aim of providing a more elaborate
assessment of the condition at the national and
regional levels. Within the Level I the following
parameters are monitored: 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 centre. The trees sampled for the
assessment of the crown condition are systemically
selected as 4-point cross clusters (Figure 1).

Cauka 2. Knace nokpoBHocTH KpyHa 1o Kpadty

1. momuHaHTE, 2. KOJJOMUHAHTHE, 3. CyOJOMHHAHTHE, 4.
MOTHINTEHE, 5. ymMupyhe

Figure 2. Crown canopy classes after Kraft: 1.
Dominant, 2. codominant, 3. subdominant, 4.
suppressed, 5. dying

Four subplots oriented along the main
compass directions at a distance of 25 m from the
central place — the rod - are established. On each
subplot, six trees nearest to the subplot centre are
selected as sample trees, resulting into 24 sample trees
per plot.The tree samples include all tree species with
a minimum height of 60cm. The crown canopy
classes, after Kraft (dominant, co-dominant,
subdominant, suppressed and dying) are used as a
criterion for selecting trees, excluding trees with
significant mechanical injury (Figure 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 is kept until the
establishment of a new stand.

Sample plot is a permanent observation plot.
Its centre, determined by its coordinates, is marked
with a metal rod in the field. Six trees, marked with
the numbers 1-6 are singled out at a distance of 25 m
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MOBPIIIMHE, HA KOjUMa je M3IBOjeHO 1o 6 crabana Koja cy
obenexena 6pojeuma ox 1 1o 6.
Crame KpyHa

Y OKBHpY HAIMOHAJHOI U TPaHCHAIMOHAJIHOT
uctpaxusamwa (Huso 1) crame kpyHa ce npema Manyany
ICP 3a myme oax 2012.rogune wu3paxaBa Kiacama
nedonyjanje, OOK Ce TMpoleHAa MpoMeHe O0oje u
KOMOWHOBaHA IpoIleHa omTehema BHIIIe HE PaJIH.

from the centre, in the direction of the 4 cardinal
points.

Crown condition

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

Ta6ena 1. Knace nedonujanuje npema UN/ECE u EU knacudukanuju
Table 1. Classes of defoliation according to UN/ECE and EU classification

Krnaca Crenien nedonujaruje Tpouenar ry6utka
al D £ defoliati numrha/geTrHa
ass cgree of deloliation Needle / leaf loss %
0 Hema / none 0-10%
1 ciab (yno:-sopaBgJ yhwu) / slight ~10-25%
(warning)
2 cpenmu / moderate >25-60%
3 jak / severe >60-100%
4 cyBa crabmna / dead 100%

Jedonujanuja ce npouemyje y HHTEpBaIuMa O
5 % w TpynuIe ce y 5 Kiiaca HejeTHaKor orcera (Tadena

1).

4. IPAREILE CTAIA HIYMA Y PEIIYBJIUIA
CPBUJH 2015. TOAUHE HUBO 1

IIpema mporpamy pana BH3yeITHO OcMaTpame Ha
TEepPEHY j€ M3BPIIEHO Ha TepuTopHuju Pemybmmke Cpouje
npema Manyany ICP 3a myme 3a 2015. romuny y
MepUoIy Ol jyHa JO Kpaja cenreMOpa. M3Bpuiena je
MIpOIeHa CTama KpyHa U YCTAaHOBJbEHA Cy olnTehema Ha
npeehy ox Oonectu u mrerounHa. [Ipema Manyan ICP
3a mIyMe TpoleHa cTama KpyHa napseha obaBiba ce Ha
CBUM TayKaMa CBaKe TOJMHE, JOK CE MpOIleHa CTama
3eMJBHINTAa W CTalke HCXpaHe IIyMckor napsBeha —
(donujapae aHanm3e obaBba cBakux 10 romguHAa.
Monutopuar HUBO-a 1 y tekyhoj 2015. romunm
00aBWIIM Cy MCTpaKMBa4yM M CTpydmanu WHcTUTyTa 32
mymapcteo, JII  ,,CpOujamryme”,  Hanmonamnmx
MapkoBa, ,,bepnan®, , Konaonuk* u ,,Tapa“, Uncturyrta
3a HU3H]CKO IITyMapCcTBO U KUBOTHY cpeanHy Hosu Can
u JI1 ,,BojBoguHanryme.

Ha comumm 3 gpar je mpuka3 pacmnopena
OmomHmuKanujkux Tadaka HuBoa 1 m Hwumoa 2 Ha
teputopuju  Pemmybmuke Cpbumje y I'eorpadcxom

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

4. FOREST CONDITION MONITORING IN THE
REPUBLIC OF SERBIA IN 2015 - LEVEL 1

Visual monitoring, conducted according to the
ICP Forests Manual, was carried out in the period from
June to September 2015. 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 all plots
once a year, soil condition assessments every ten years,
as well as the assessment of nutritional condition of
forest trees — foliar analysis. Level I monitoring in 2015
was carried out by researchers and experts from the
Institute of Forestry, S.E. “Serbiaforests”, national parks
“Djerdap’, “Kopaonik™ and "Tara™ as well the Institute of
Lowland Forestry and Environment, Novi Sad and
S.E.”Vojvodinaforests".

Figure 3 shows the spatial arrangement of Level
I and Level II sample plots on the territory of The
Republic of Serbia, presented in Geographic Information
System (GIS).

Geographical Information System (GIS) is a
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UHGOPMAIHOHOM CUCTEMY

I'eorpadcxku nnpopmarmonu cucrem (I'MIC) je
JUTUTATHA anar 3a rpaduuky u anpaHyMepuuKy
MPEICTaBy peaTHUX MPOCTOPHUX I10jaBa, MAHUITYJIAIH]Y
BEITUKAM OpojeM TIPOCTOPHHUX IOjaTaka, IMPOCTOPHE
ananuze u mozaene. ['IC npuctyn y HeI0KyImHOM MOCTY
NI 3a mryme, npahema crama myMa BEJIMKHAX pazMepa
Ha HUBOY JpkaBa je HE3aMEHJbMBA IIpoIlemypa Koja
omoryhasa aJIeKBaTaH MpUKa3 y  peajTHoM
KOOPIMHATHOM CHCTeMy CBHX mozgaraka. Kopumheme
I'"C mocrtynka mounme oa modetHe dasze ompehuparma
Mpexke Jtokanmje OwmomHmukanujckux (bUT) Tadaka,
paga Ha TepeHy Mapkupawmwa BUT Tauaka mojpuikom
I'TIC (I'mo6an ITocutnon Cyctem) pyunux ypehaja ma
nmo yHoca momataka y I'MC cucrtem, m3pane aHanmsa,
Mojena u apxuBupama nonataka (Hesenuh at al. 2011)
no ['MIC npouenypu.

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 the most 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 in the GIS
system, making analyses and models and data storing
(Neveni¢ at al ., 2011).
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Figure 3. Spatial arrangement of Level I and Level II sample plots on the territory of The
Republic of Serbia in 2015 — Geographic Information
System application (Orig.)
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3a mpaktmuny ['MC ymorpedy KoopauHATHHU
pedepentan cucrem (KPC) moxe ce objacHHTH Kao
KOOPIMHATHU CHCTEM KOjU je TOBe3aH ca 3eMJbOM ca
T'eomerckum Jlatymom. KPC moxke Oumtm ['eomercku
KOOPJIMHATHU CHUCTEM Y KOME Cy IMo3uIuje JaedhuHrcaHe
reorpa)ckoM Iy>KHHOM W IIUpUHOM. Y BehuHH
cllyyajeBa c€ KOPUCTH TIPOjEKTOBAHM KOOPIUHATHH
CHUCTEeM TJAE Cy KOOpauWHaTe TmpebadeHe y paBaH
kopuctehn Mar nipojekninjy. OBaj ¥ OCTaIM TCPMUHU CY
IpEr3HO neuHucaHn o MeljyHapoTHUM
craggapanMa (ISO 19111:2003).

Crabuna na orneganM nossma bUT Husoa 2 Ha
TEPUTOPUjU Penybmuke CpOuje cy reomercku
CHUMJbEHA WM YHEUIEHa y KOOpAMHATHH cucuteM. Ha
cour 3 mpukasa je pacmopen bUT tavaka Huso 1 m
Hupo 2. MaHnnynaTUBHUM MPHUCTYIIOM Y onroBapjyhem
I'MC nporpamy, cenekuujom oapeheHe Teme WM
JKEJHCHOT TOJIaTKa, Ha OBAKBOj AIUTMKAITHjU MOXKE J1a Ce
nobuje jacan TIPUKa3 CBHX peIeBaHTHUX
andaHyMepUIKUX U IPOCTOPHUX TO/IaTaKa.

4.1. BHONHIUKALNJCKE TAYKE HAUBO 1

Y Toxky @ 2015. rofiHe HAa  CBHUM
OMOMHINKAIIMjCKUM TauKaMa M3BpILEHA je OICHA CTamba
nedonujanje W eBUACHTHpame  omrehema 1o
THATIOBAMA. 3a M3paay OBOT M3BEINTaja KOPHUIINEHU Cy
nojany U3 (opmyrapa-3allMCHUKA KOje HCTPAXKHBAYH
WHctutyTa 3a mymapctBo beorpan, Muctutyta 3a
HU3H]CKO IIYMapcBO U XUBOTHY cpeauny Hosu Can, y
MPHUCYCTBY CTPYYHHX JIMIIA, IIyMAapCKUX WHCIEKTOpa,
IIyMapCKUX HHXCHhepa W TEXHUYAapa HAJICKHHX 32
peone, peBupe y kojuma cy BUT mocraBibene,
MomymhaBajy Ha Jnuiy MecTta. llopex oBUX, HaKkoH
obmnmacka BUT, cacTaBipaHu Cy 1 3alMCHUIIM O] CTPaHE
HaJJIeKHE PermyONruyKe IIyMapcKe MHCIEKIHje, TAE CY
y3 JaTyme oOmiacka W HMMEHa MPHCYTHHX, YKPaTKO
HaBeJIeHA HajBaXKHHja 3alakarma M OIeHE 0 00aBJHCHUM
TEPEHCKUM MOCIOBUMA.

Hpxehu ce mporpama pazma, a y ckiagy ca
MPOMMMCaHUM HOpMama W3 Manyama y Toky 2015.
roguae Ha BUT o0aBibeHa je mpolieHa cramba KpyHa H
NPUKYIUBEHH Cy Y30pUM 32 XEMHUJCKy aHalu3y
aCHMUJIAITMOHMX opraHa. Harmonamau dokan meHrap je
YpeIoHO AOCTaBHO pe3yiTare M H3BeITaje YIpaBH 3a
myme u rnaBHoM cexumry PCC ICP 3a myme y
Xambypry (AHEkc 3).

Tepenckn pang Ha orcepBanyju  crabana,
MpOIeHa CTaka KpyHa Ha OMOWHIMKAIIM]CKUM TadyKama,
y 2015. ronuau  3amouco je 08.06.2015. rogune y LT
CEBEPHU KYYAJ — Kyueso na BUT 24, a 3aBpieH je
03.09.2015. romune ca BUT 430 na Tteputopuju LI
beorpan.

Coorinate 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
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 in a two-dimensional plane by using a map
projection. This and other relevant terms are precisely
defined by international standards (ISO 19111:2003).

The location of trees on the Level II sample
plots in The Republic of Serbia were specified and
entered into the coordinate system. Figure 3 shows the
spatial arrangement 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 datum.

4.1. SAMPLE PLOTS - LEVEL 1

In the course of 2015, defoliation was assessed
and damaging agents recorded and classified on all
sample plots. This report uses data 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 a sample plot, reports were also compiled by the
Republic Forestry Inspectorate. They included 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. They included crown condition
assessment and chemical analysis of assimilation parts.
The National Focal Center submitted the results and
reports to the Forestry Directorate, as well as to PCC
ICP with its headquarters in Hamburg (Annex 3).

Tree monitoring and crown condition assessment
started on June 8*, 2015 in the Forest Estate “Severni
Kucaj-Kucevo', on sample plot 24 and ended on
September 3™ , 2015 on the territory of the Forest Estate
‘Belgrade’, SP 430.

The collecton of samples for the chemical analysis
of assimilation parts was carried out in the period from
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[pukymbame y3opaka 3a XxeMmujcke aHammse September 3™ to October 2™, 2015 on 20 sample plots,
aCMMJIAIIMOHUX OpraHa o0aBJjbeHO je y mepuomy ox in accordance with the standards of the ICP Forests
04.09.2015. mo 02.10.2015., ca 20 OuomHmukanujckux Manual.

Tayaka, a y CKJaay ca NPONHCAaHHM HOpMama Ipema
Manyany ICP 3a myme. The obtained field data were processed in the

[Ipukymbenn moganu ca TepeHa obpaljenu cy y laboratory of the Institute of Forestry .

naboparopuju MHcTHTYyTA.

2

Cuauka 4. BUT 36 Knagoso (Benuku besban)
Figure 4. SP 36 Kladovo (Veliki Beljan)

Cauxka 5. BUT 35 Jabykosaig Cauxka 6. BUT 36 (ITonspika)
Figure 5. SP 35 Jabukovac Figure 6. SP 36 (Podvrska)

13



4.2. 3ACTYIIVJBEHOCT JIPBERA HA
BUONHIUKALIMJCKUM TAUKAMA

Y 2015. rogunu ypaheHa je mpolieHa CTarba
myMCKUX Bpcta Ha 130 OHOMHAMKAIIMjCKHX Tadvaka.
[Iponena pedonujaumje wu npaheme omrehema
MIPOY3POKOBAaHUX OMOTHYKUM u A0MOTHYKHUM
(hakToprMa, u3BpIIcHA je Ha yKymHO 2910 crabaa.

3acTyIJbEHOCT BpCTa npBeha Ha
OMOMHIMKAIMjCKAM  TadykaMa [pUKa3aHa je Ha
rpadukony 1. BykBa je Haj3acTymbeHHja BpcTa ca 847
crabana, a cinene xpacroeu. Llep je 3actymben ca 503,
cmanyn ca 380, a kurtmak ca 184 crabama. I'pab je
3acTymibeH ca 114 crabama, a ocranm numhapu ca
yKymHO 544 ctabia.

On ykymHOo 338 uyeTmHapckux cTabana Ha
OMOMHINKAIIMjCKUM Taukama Haj3acTyIJbeHHja je cMpya
ca 146 crabna. Jena je 3acTymsbeHa ca 69, upHu Oop ca
67, a 6enu 60p ca 56 crabia.

Bpoj crabama mo BpcTama HE3HATHO BapHpa y
OJTHOCY Ha MPETXO/IHY TOANHY Tpaliera cTama Iryma.

Kuttak
Sessille oak

CnagyH
Hungarian oak

Liep
Turkey oak

byksa
Beech

OcTanu nuwhapwu
Other broadleaves

UeTuHapu

[pab
Hombeam

4.2. NUMBER OF TREES ON THE SAMPLE
PLOTS

In 2015, 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 2910 trees.

Graph 1 shows the number of trees per species
on the sample plots. Beech is the most common species
with 847 trees. It is followed by oak species. There are
503 Turkey oak trees, 380 Hungarian oak trees, and 184
sessile oak trees. There are also 114 hornbeam trees,
while the remaining 544 trees belong to other
broadleaved species.

Out of 338 conifers on the sample plots, the
most common is spruce with 146 trees. Firs account for
69 trees, Austrian pines for 67, and Scots pines for 56.

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

LipHn 6op
Austrian pine

Jena
Fir

Conifers

Spruce

I'padmxon 1. 3actymbenoct BpcTa apeha Ha OMOMHANKAIIN]CKMM TauKama
Graph 1. Number of trees per species on sample plots
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4.3. TIPOLIEHA CTAIA KPYHA JIPBERA VY 2015.
TOINHHA

OmeHa crama KpyHa crabajga HeMa 3a IHJb
yTIBphUBame y3pOUHO-TIOCIETUYHIX OMHOCca. MelhyTuwm,
NMPUKYIUBAKkEe HABEACHUX TIOJlaTaka y TOKY JyXKer
Mepuoia W HHUXOBO IIOBE3UBAKE Ca CACTOJMHCKHUM
KapakTeprucTukama omoryhuhe KOHKpETHHja ca3Hama O
CylIelhy IIyMa y TPOCTOPY M BpeMEHy. 3ajemHo ca
momanmuMa O  KIMMAaTCKUM  KapaKTepUCTHKama,
Jerno3uljaMa W3 atMocepe © JAPYrHM  (IITETHH
WHCEKTH, (PUTONATOTeHH OPTraHW3MH, ITYMCKHU TMOXKapH,
JIUPEKTHH aTMOC(EPCKH YTHUIAjH, NWBJbAY, TIOJApHU H
Ip.), 3aCTYIUBCHOCTH (QIiope JHIlaja Kao HHAMKATOpa
3araljeHor Ba3zlyxa Kaja ce pajad 0 HEKHM IOyTaHTHMAa
y oynyhaoctu he omoryhurtu carnenaBame 3aBUCHOCTH
BUTAJIHOCTH OWJbaKa O] YCJIOBa CpefuHe. TeKCTyallHo,
tabenaMa W rpaduuky gaT je mpukas aedoidjaiuje Ha
CBUM OMOMHIMKAITH)CKUM Taukama y 2015. roguam.

4.3.1. JE®@OJINUJIALINIA - TULTRAPHU V 2015.
TOJINHU

VY tabenu 2 u Ha rpaduKOHYy 2 OaTO je CTame
nedonyjanje  numrhapckux BpCTa  Koje cy
Haj3acTyIUbeHHje Ha OWOWHAMKALMjCKUM TadyKama Yy
CpOuju.

Y 2015. rommHm Tpad ce TI0Ka3ao Kao
HajoTHopHHU]ja BpcTa, momTo 87.7 % crabama, Ha CBUM
OMOWHAMKAIIM]CKIM TaykaMa, HeMa HUKAaKBUX 3HAKOBa
nedonyjanje, I0K je cimaba, yMmMepeHa M jaka
nedonujanuja peructposana Ha 12.5 % crabana. Herro
JIOIIUjU pe3yiaTaTH KOHCTaTOBaHM Cy Ha cTabimuma
OykBe M xpacTa ciagyHa. Kao u mpenxomHuX rojavHa,
HAjyrpoKeHHWja BPCTa je XpacT KHUTHaK rIue je 0e3
BHJIJFUBHX 3HaKOBA jaedommjarije camo 54.9 % crabarna.

Pesynratu oOpage momaTaka Be3aHHUX —3a
nebunujanyjy smmmhapckux Bpera y 2015, rogunm
MpHKa3aHu cy y Tabenu 2., a paau IJIaCTUYHH]ET YTUCKA
1 Ha TpaduKoHy 2.

Tabena 2. Jleponmjaruja — munrhapu y 2015. roguau

Table 2. Defoliation — broadleaves in 2015

4.3 ASSESSMENT OF TREE CROWN
CONDITION IN 2015

The purpose of the crown condition assessment
was not to determine their cause-effect relationships.
However, collecting these data over a longer time period
and correlating them with the stand characteristics will
give us a deeper insight into the causes of forest dying
both in time and in space. The data on 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 corellation betwen plant vitality and
environmental conditions. Defoliation on all sample
plots in 2015 is presented in tables, graps and texts.

4.3.1. DEFOLIATION-BROADLEAVES IN 2015

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

In 2015, hornbeam proved to be the most
resistant species, since 87.7% of its trees on all sample
plots were with no signs of defoliation, while slight,
moderate and severe defoliation was observed in 12.5%
of the trees. A slightly less favourable state was
observed in beech and Hungarian oak trees. As it was
the case in the previous years, the most vulnerable
species was sessile oak, with only 54.9% of the trees
without any signs of defoliation.

The results of the processed data on defoiation
of broadleaved species in 2015 are presented in Table 2.
In order to provide more illustrative date presentation,
the same results are presented in Graph 2.

Jedomujanuja JInmhapu 2015
Defoliation — Broadleaves in 2015
Ocranu
I'pad Bbyksa Uep CHaHy.H KHTH.’aK mumhapu
Turkey Hungarian Sessile
Hornbeam Beech Other
oak oak oak
broadleaves

Hewma / None 87.7 84.4 67.8 83.2 54.9 61.8
Cna0a / Slight 53 8.6 22.1 12.9 37.5 17.1
Ymepena / Moderate 3.5 3.9 8.0 1.8 6.0 12.9
Jaka / Severe 3.5 2.8 2.2 1.8 1.1 6.4
MptBo / Dead 0.0 0.2 0.0 0.3 0.5 1.8
100 100 100 100 100 100
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100%

90%
80%

0 EMpTBO
70% Dead
60% B Jaka

Severe
50% OYmepeHa
40% Moderate
OCnaba
30% Slight
OHema
200/0 None
10%
0%
pab Bykea Uep CnaagyH KnThoak
Hornbeam Beech Turkey oak Hungarian Sessile oak

oak

I'paduxon 2. leponujanuja — muuthapu y 2015. ronuan
Graph 2. Defoliation — broadleaves in 2015

4.3.2. IEGOJNJALINIA - YUETUHAPH V 2015.
rOJNHA

Hedonujanuja (ocuname WIH ONAalkhe YSTHHA)
y 2015. ronuan Huje peructpoBana Ha 85.5 % crabana
jene, 84.3 % crabana cmpue, u 89.3 % crabama Oenora
O6opa. On OBHMX NPWIMYHO YyjeOHAYCHHX pe3yJiTaTa
3HATHO OJICTYIAjy TOJAlK O OIeHW nedoiujaiuje Ha
crabnuma 1pHora 6opa. Kao u npeaxoaHux roguHa u y
2015. romuHu upHH OOp ce TOKa3ao APacTUYHO
HajoceTsbBU. JakoMm gedonujanujom je 3axBaheHO
11.9 %, YMEPEHOM nedommjaryjom 32.8 %,
nedonujarjom crnabor mHTesutera 19.4 %, mok camo
343% crabama 1pHor Oopa Huje 3axBaheHO
JeOoITHj aItuj oM.

[Ipo6nemaruka nedonujanyje 3a YSTUPH BPCTE
YeTHHApa, 3acTYIUbCHHX Ha  OWMOMHIMKALN]CKUM
TavykamMa, MprKa3aHa je taberapHo U rpadudku (Tabena
3 u rpadukoH 3).

4.3.2. DEFOLIATION - CONIFERS IN 2015

Defoliation (needle loss) in 2015 was not
registered in 85.5% of fir trees, 84.3% of spruce and
89.3% of Scots pine trees. The data on the defoliation
of Austrian pine trees are the only data that significantly
deviate from these fairly uniform results. As it was the
case in the previous years, Austrian pine again proved to
be by far the most vulnerable species in 2015. 11.9% of
Austrian pine trees were affected by severee defoliation,
while 32.8% of them were affected by moderate
defoliation and 19.4% by slight defoliation. Only 34.3%
of Austrian pine trees had no signs of defoliation.

Defoliation of the four coniferous species

occurring on the sample plots is shown in Table 3 and
Graph 3.
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Tabena 3. [ledponujanuja — uetnHapu y 2015. ronuan

Table 3. Defoliation - Conifers in 2015

Hedonujanuja Yetnnapu 2015
Defoliation Conifers in 2015
Jena Cmpua Lpuu 6op Bemu 6op
Fir Spruce Austrian pine Scots pine
Hewma / None 85.5 84.3 34.3 89.3
Cunaba / Slight 5.8 9.6 19.4 54
Ymepena / Moderate 0.0 34 32.8 0.0
Jaxa / Severe 7.2 0.0 11.9 3.6
MprtBo / Dead 1.5 2.7 1.5 1.8
100 100 100 100
100%
0
90% B MpTBO
80% Dead
B Jaka
70% Severe
60% OYmepeHa
? Moderate
50% OCnaba
Slight
40%
OHema
30% None
20%
10%
0%
Jena Cmpua LpHn 6op  benu Gop
Fir Spruce Austrian Scots pine
pine

I'paguxon 3. [ledonujanuja — vetunapu y 2015. roguau
Graph 3. Defoliation of conifers in 2015

Ha ocHoBy u3Herux mozaraka ypaleHa je u
kapra geponujanmje y Cpbuju 3a 2015. roauny
(cnmuka 7). Ha xapTu je mpeAcTaB/beH NPOCTOPHU
pacriopen nedonujanuje y Cpouju.

Hedonujanmja ce mpolewmyje Ha CTATHUM
OTJICIHUM TIOBpIIMHAMa (OMOMHIMKALM]CKUM TauyKama)
3a cBako cTabyo mocebHo. Ha ocHOBY OBHX BpeIHOCTH
M3pauyHaBajy ce Cpelib¢ BPEAHOCTH Jedonmjanuje 3a
CBaKy OIVIeAHY MOBpIIMHY. VHTepnomanujoM cpenmux
BpeAHOCTH  jaedonujanje  CyCemHHX  OTJICAHUX
MOBpIIMHA JOOWjeHe Cy Tayke ca WCTUM BPEJHOCTHMA

The collected data were used to compile a map
of defoliation in Serbia in 2015 (Figure 7). The map
presents a spatial distribution of defoliation in Serbia.

Defoliation was assessed for each individual tree
on the permanent monitring 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, indicate
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neonujanje. CrnajameM OBHX Tawaka a00mjajy ce the same mean annual values of defoliation in Serbia.
M30JIMHMjE KOje TIPENICTaBJbajy HMCTE Cpellibe romuimmke This way we obtained a clearer presentation of
BpenHocTH nedonmjanuje Ha Teputopuju CpoOuje. Ha defoliation distribution in Serbia in 2015.

OBaj HAaYMH OMOTyheH je IUIACTHYHHMjU TIPHKa3

pacriopena nedonujanyje Ha Tepuropuju Cpouje y 2015.

TO/IVHH.

0 5 10 15 20 25 30 5 40 45 50 55 60 65 >65

Cuauka 7. Kapra nedonujanuje nrymckux Bpeta npseha Ha teputopuju Cpouje 2015. ronune (Opwr.)
Figure 7. Map of defoliation of forest tree species in Serbia in 2015 (Orig.)
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4.3.3. CYMAPHA OLIEHA JE®OJIUJALIMIE ¥V
2015. TOJAAHH.

YnopenHa ananmza nedoiujanudje jgara je y
tabenu 4 u Ha rpadukony 4. [IpunudHO Cy yjeaHadYeHH
mojand o MpOUeHTY naedonmjanujoM HezaxBaheHUX
crabana yetnHapckux (75.4 %) n nmumhapckux (74.3 %)

Bpcta. Mely crabmmma numhapa  yrpoXeHUM
nedonujanujjoM, JOMHHUAPAjY MPOIECH H3 KaTeropuje
cmabe nmedommjanmje. Koj — deTmHapckux — BpCTa,

IpOIEHAT TPHUCYTHOCTU Ipolieca ciabe M yMepeHe
nedonujaryje je mMpUOIHKHO HCTH.

4.3.3 OVERALL ASSESSMENT OF
DEFOLIATION IN 2015

A comparative analysis of defoliation is
presented in Table 4 and Graph 4. The percentages of
trees with no signs of defoliation are quite uniform in
conifer (75.4%) and broadleaved (74.3%) tree species.
Broadleaved trees affected by defoliation are generally
in the class of slight defoliation. In coniferous tree
species, the classes of slight and moderate defoliation
have approximately the same percentages.

Tabena 4. Cymapna ouena aedonujanuje y 2015. ronunan.
Table 4. Overall assessment of defoliation in 2015

Hedommjarmja/Defoliation
UYetunapu Jlumrhapu

Conifers Broadleaves
Hema / None 75.4 74.3
Cnaba / Slight 10.1 15.6
Ymepena/Moderate 8.0 6.4
Jaxa / Severe 4.4 3.2
MprtBo / Dead 2.1 0.5
100 100

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

0%
YeTtuHapw/Conifers

B MpTBO
Dead

B Jaka
Severe

OYmepeHa
Moderate

OCnaba
Slight

OHema
None

Ivwhapu/Broadleaves

I'paguxon 4. Cymapna onena nedponujanuje y 2015. rogunu.
Graph 4. Overall assessment of defoliation in 2015
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5. YIIOPEJJHE AHAJIM3E JE®OJINJAIINJE Y
HEPHUOAY 2004-2015

IIpouenar Opoja yeTMHapa u JuiIhapa, IO
roauHama, 0e3 nedonujanuje, ca caaboM, YMEPEHOM H
jakoMm nedonmjanujoM, aat je y tabeirama Sa u 50, a
pagy IUTACTHYHHU]Er TpHKa3a M Ha rpaduxoHuMMa S5a u
56.

Ananuzupajyhu mpoTexiin mepuon, MOXe ce
KOHCTAaTOBAaTH Jia Cy KOJ YeTHHApa TOAMHE ca HajBehuMm
nporenTuMa nedonmjaruje 2004. u 2005. roguHa HOK
cy kxon mmmhapa 1o 2005. m 2007. rommHa. Kon
YEeTUHAPCKUX BPCTa, TOCIEAE JIBE TOJUHE CY CKOpO
yjenHayeHe 1o OpojHOCTH crabayia 3axBaNCHHX HMCTOM
kareropujoM nedonujanuje. Konm mumhapckux BpcTa,
ocnuianyje y OpojHOCTH crafana I0 TIOjeAUHUM
Kareropujama aedonujamnmje, ¢y MHOro Behe HEro Konu
YEeTUHAPCKUX BPCTA, TE j€ O HEKOj MPaBUIHOCTH TEIIKO
TOBOPUTH.

5. COMPARATIVE ANALYSES OF
DEFOLIATION FROM 2004 TO 2015

The percentage of broadleaves with none, slight,
moderate or severe defoliation for each year in this
period is given in Table 11 and Graph 9.

By looking at figures for this seven-year period of
time, we can observe very similar values for both
conifers and broadleaves. Conifers had the highest
values defoliation in the categories of moderate and
slight defoliation in 2004 and 2005, and broadleaves in
2005 and 2007. After two years of extremely bad
defoliation, conifers started to show an even rate of
defoliation. Oscillations were present only in the
categories of none and slight defoliation. Broadleaves
showed stronger oscillations of defoliation, with the
values being averaged in the last three years.

Tabesaa Sa. Yopenna ananmsa aedonujanyje y nepuoay 2004-2015 — getnnapu
Table Sa. Comparative analysis of defoliation in the period 2004 — 2015 — Conifers

Hedonmjanuja getnnapu 2004 — 2015
Defoliation 2004 — 2015 Conifers

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
1;1?;: 50.1 | 462 | 648 | 675 | 634 | 647 | 701 | 78.1 | 783 79 74.1 | 75.4
Craba 30 325 | 216 | 192 | 236 | 227 18 108 | 10.7 8 113 | 10.1
Slight
Ymepena 19 201 | 11.8 9.7 10 10.2 9.2 7.8 7.7 8.6 8.6 8
Moderate
Jaxa 0.9 1.2 12 2.1 3 2.4 2.7 3.3 3 4.1 5.4 4.4
Severe
Mprso 0 0 0.6 1.5 0 0 0 0 0.3 0.3 0.6 2.1
Dead
100 100 100 100 100 100 100 100 100 100 100 100
Tabesa 560. Ynopenna ananusa aedonujanuje y nepuoay 2004-2015 — numrhapu
Table Sb. Comparative analysis of defoliation in the period 2004 — 2015 — Broadleaves
Hedonmjanuja mmhapu 2004 — 2015
Defoliation 2004 — 2015 — Broadleaves
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
gzl‘;: 595 | 513 | 63.8 | 535 61 68.6 | 668 | 686 | 708 | 639 | 689 | 743
Craba 27 33 252 | 308 | 277 | 215 | 225 | 242 19 212 19 15.6
Slight
Ymepena 12.6 15 10.6 14 9.9 8.6 8.8 6 7.6 10.1 8.6 6.4
Moderate
Jaxa 0.9 0.7 0.3 1.5 1 0.7 1.0 0.6 1.8 3.9 2.7 32
Severe
Mprso 0 0 0.1 0.2 0.4 0.6 0.9 0.6 0.8 0.9 0.8 0.5
Dead
100 100 100 100 100 100 100 100 100 100 100 100
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100%
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70% Dead
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I'padukon 5a. Yropenna ananuza gedonujanyje y nepuoay 2004-2015- yernnapu
Graph 5a. Comparative analysis of defoliation in the period from 2004 to 2015. - Conifers
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I'paduxon 56. Yrnopeana ananuza aedonujanumje y neproay 2004-2015— numthapu
Graph 5b. Comparative analysis of defoliation in the period from 2004 to 2015. — Broadleaves



6. Y30PKOBAILE U AHAJ/IU3E ACUMMNJIA-
IMOHUX OPI'"AHA

v TOKY 2015.romune Y30PKOBAC
ACUMHWJIAIIMOHUX  OpraHa u3BpmieHo je Ha 20
OMOWHAMKAIMjCKMX Tayaka HUBOa 1. Y30pKOBame

ACHMMJIAIIMOHUX OpPTraHa 3a UCIUTUBAE CTamha UCXPaHEe
o0aBreHO je ca 1o TerT cTabama Ha  CBaKoj
OMoMHINKAIMjCKO] Taukd. KoHIEHTpanuja XpaHbHBUX
MaTeprja y acHUMWJIAIMOHNM OpraHuMa 3aBUCH W O]
Tora Ja I Cy JIUCTOBH pa3BUjaHH Y yCJIOBUMa
CBETJIOCTH HJIM CEHKe. Penmpe3eHTaTWBHH Y30pLHU 32
(honujapHy aHATU3y Cy ACHMUJIAIIMOHH OPTaHH Ca TOPHE
TpehuHe KPOITmHe (JINCTOBH CBETIIOCTH).

KonnenTpanuja makpoeneMeHata HUCXpaHe y
ACUMHWJIAIIMOHUM  OpraHMMa WMa jaKo H3PaXKeHY
CE30HCKYy  JIMHAMHKY. 306or TOora = KOJNHMYMHA
MakpoejleMeHaTa HCXpaHe y JHIINY jeaHOT T€ HCTOT
crabna Hehe Owtm wucra y mnponehHom, netmeM u
jecemeM mepuoa. Kao perpeseHT crama HMCXpaHe, KOJ
numhapckux  BpcTa, y3uMa ce€  KOHIICHTpaImwja
MakpoeneMeHaTa y Jjumhy Ha TOYeTKy QeHodase
npoMeHe Ooje ymmtha, kana je U 00aBbEHO Y30PKOBAHE
Ha Ta4yKaMa ca JIMIIhapCKOM BPCTOM.

VY3opuu UYeTMHA YETWHAPCKMX BpCTa Ha
OMOWHAMKAIM]CKUM TayKama HHUBOa | y30pKOBaHH Cy Y
BpEME MUPOBamba BETeTaIlHje.

U3 oBako y3erux y3opaka oapelyjy ce:

- Ykyman N merogom 1o Kjenmaxy

- VYxymau K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd
u B ouuraBamem Ha ICP

- Ykynuu P xonopumeTpujcku

- VYkymam u Ci S nva CHN anamuzaropy

Ta6ena 6. MakpoenemeHnT nucxpane y nuiihy 6arpema
Table 6. Macronutrients in locust leaves

6. SAMPLING AND ANALYSIS OF
ASSIMILATION PARTS

Sampling of assimilation parts was performed
on 20 Level 1 sample plots in 2015. Sampling of leaves
and needles for the analysis of nutritional state was
conducted on five trees on each sample plot. 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 leaves).

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 colour change is taken as a
representative of nutritional state. It is when the
sampling on broadleaved sample plots was performed.

Needles of coniferous species on the Level 1
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

But/SP | Bpera/Speci ¢ N CIN > £ Ca Mg =
1 pera/pecies g/kg g/kg mg/kg mg/kg mg/kg mg/kg mg/kg
12 Barpem/Locust | 409.9 242 16.9 1548.1 1691.3  19623.7 @ 2575.5 @ 15845.2
428 Barpem/Locust i 420.9 23.2 18.1 1953.6 1604.2  20943.8 : 1605.9 | 10421.0
Tabena 7. MakpoeneMeHTH HcxpaHe y aumhy Opecta
Table 7. Macronutrients in elm leaves
) C N S P Ca Mg K
but/SP | Bpcra/Species o/ke o/ke C/N me/ke mg/ke mafke ma/ke ma/ke
429 Brest/Elm 411.0 16.3 25.2 1136.4  1908.1 | 17853.6 @ 3140.5 13220.3
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Tabena 8. MakpoeneMeHTH ucxpaHe y aumrhy OykBe

Table 8 .Macronutrients in beech leaves

but/SP  Bpcra/Species ¢ N C/N 5 P Ca Me K
glkg glkg mg/kg  mghkg  mg/kg  mgkg  mgkg
4 byksa/Beech 478.3 10.5 45.6 1158.1 12183 93322 1980.2  11180.4
13 Byksa/Beech 440.1 17.9 24.6 1322.3 13539 = 9634.7 1902.9 . 7900.0
402 byksa/Beech 459.3 18.1 254 1232.9 1231.1 8319.1 1092.7 @ 6868.8
415 byksa/Beech 456.3 18.1 25.2 1338.6 15343 © 12214.5 ¢ 21403  15446.9
44 Byksa/Beech 447.8 15.4 29.1 918.7 1315.5 8406.3 1484.3 8934.5
48 byksa/Beech 451.4 13.2 343 1009.3 1119.7 . 5788.3 1277.1 4827.1
57 Byksa/Beech 445.6 16.1 27.7 935.3 1464.5 104984 | 1756.3 8541.5
401 byksa/Beech 475.3 16.9 28.1 1471.8 12555 @ 9162.7 14777 & 63227
Tabesa 9. MakpoeneMeHTH Ucxpase y nuinhy nepa
Table 9. Macronutrients in Turkey oak leaves
i C N S P Ca M K
but/SP | Bpcra/Species okg oke C/N ma/ke ma/kg me/kg me /ig ma/ke
7 Lep/ Turkey oak | 400.5 12.5 32.0 756.1 2300.5 | 10435.8 1653.6 @ 11842.9
8 Lep/ Turkey oak | 460.5 13.3 34.7 1119.3 1992.1 | 16042.2 : 2892.3 | 127229
10 Lep/ Turkey oak | 482.4 15.9 30.4 889.7 1949.6 | 11704.6 | 1485.3 | 10120.9
15 Lep/ Turkey oak ; 450.9 16.8 26.9 11757 14027 . 74753 = 23839 . 10863.6
428 Lep/ Turkey oak = 446.2 13.1 34.1 823.0 1860.3 | 15051.1 | 1224.3 | 101854
Ta6ena 10. MakpoenemeHTr ucxpaHe y auihy rpada
Table 10. Macronutrients in hornbeam leaves
but/SP = Bpcra/Species ¢ N C/N > P Ca Me K
gkg gkg mgkg  mgkg mgkg mgkg  mgkg
12 I'pa6/Hornbeam @ 444.6 15.9 27.9 1406.0  2279.7  17897.2  3912.0 : 11629.1
14 I'pa6/Hornbeam @ 427.8 15.4 27.8 1073.6 | 1661.5 @ 173084 27219 | 8472.6
Tabeaa 11. MakpoeneMeHTH UCXpaHEe Y NNy jaceHa
Table 11. Macronutrients in ash leaves
, C N S P Ca M K
but/SP = Bpcra/Species kg e C/N me/ke ma/ke ma/kg me /ig me/kg
15 Jacen/Ash 414.3 14.8 28.0 2815.3 1094.4 | 23286.0 | 3263.5 @ 8515.0
Nema/No Jasen/Ash 392.5 20.7 19.0 6238.7 | 213377 | 299942 . 54948 19071.6
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Tabena 12. MakpoeleMeHTH HCXpaHe Y UMY jene
Table 12. Macronutrients in fir needles

but/SP  Bpcra/Species ¢ N C/N 5 P Ca Me K
g/kg g/kg mg/kg mg/kg mg/kg mg/kg mg/kg
402 Jena/Fir 485.3 9.2 52.5 804.4 1119.7 8087.5 1008.4 . 4852.8
415 Jena/Fir 513.9 10.4 49.5 842.3 1249.7 | 7446.5 1610.5 | 5341.0
401 Jena/Fir 491.3 5.8 84.8 646.5 1033.0 : 9113.8 923.7 4353.3
Tabeaa 13. MakpoeneMeHTH UCXpaHe Y JINIThy KIeHa
Table 13. Macronutrients in field maple leaves
bur Bpcra ¢ N C/N 5 P Ca Me K
glkg glkg mg/kg | mg/kg | mg/kg | mglkg mg/kg
12 Krnen/Field maple | 424.1 15.6 27.2 2618.9 | 2079.8 | 21967.4 34438 11481.0
14 Kien/Field maple | 398.0 16.6 24.0 21924 1763.1 19043.6  4135.0 7848.7
428 Knen/Field maple | 427.1 13.3 32.0 2365.2 @ 1513.2 | 15983.2 24242 12508.4
Ta6ena 14. MakpoeneMeHTH HCXpaHe y JuiIhy juie
Table 14. Macronutrients in lime leaves
but/SP  Bpcra/Species ¢ N C/N 5 P Ca Me K
glkg glkg mg/kg  mgkg  mg/kg  mgkg  mgkg
428 Jluna/Lime 451.7 15.9 28.3 2081.5 1662.3 | 21687.6 | 26129 | 16562.8
Ta6esma 15. MakpoeneMeHTH UCXpaHe Y JINIThy MOJBCKOT jaceHa
Table 15. Macronutrients in narrow-leaved ash leaves
but/SP Bpcra/Species ¢ N C/N > Ca Me K
g/kg | g/kg mg/kg  mg/kg mg/kg | mg/kg | mg/kg
11 [losbcku jacen/Narrow-leaved ash |+ 397.2 1 15.5 | 25.6 | 5453.0 | 2240.8 | 32183.2  6663.8 4 17225.9
429  Tlosecku jacen/Narrow-leaved ash © 417.7 1 23.9 1 17.5  6239.4 : 2350.6 : 32995.2 5671.6  22660.3
Tabenal6. MuxpoereMeHTH HCXpaHe ¥ TOKCHYHHU €IEMEHTH Y TUIThy 6arpema
Table16. Micronutrients and toxic elements in locust leaves
. Fe Mn Cu 7Zn B Pb Cd
but/SP Bpcra/Species
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg | mg/kg
12 Barpem/Locust 160.2 285.8 29.7 31.9 11.4 54.1 1.3
428 Bbarpem/Locust 405.1 72.3 30.6 21.2 <LD 64.5 <LD
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Tabeaa 17. MakpoeleMeHTH NCXpaHe y NNy CiiaryHa
Table 17. Macronutrients in Hungarian oak leaves

but/SP Bpcra/Species ¢ N C/N 5 P Me K
g/kg g/kg mg/kg  mg/kg | mg/kg  mgkg  mg/kg
4 Crnanyn/ Hungarian oak = 461.7 12.1 383 1231.1 | 12159 122922 | 1844.5 | 7280.1
7 Cnanyn/ Hungarian oak . 344.9 15.4 224 12534 | 28254 131549 2243.1 14310.0
8 Cnanyn/ Hungarian oak = 462.5 14.8 31.2 1058.6 | 2089.8 | 11931.8 | 3085.8 | 6882.3
10 Cnanyn/ Hungarian oak =~ 468.5 13.0 36.0 954.6 | 2367.0  12712.8 ; 1990.3 A 10094.3
18 Cnanyn/ Hungarian oak @ 415.9 15.3 27.2 1270.3 : 1657.4  16137.8 i 2277.5 i 9948.2
19 Crnanyn/ Hungarian oak = 429.9 14.8 29.0 956.6  1512.0 75643 | 4586.5 @ 7890.0
416 = Cnanyn/ Hungarian oak @ 446.1 12.1 37.0 878.4 - 22133 115155 2171.3 | 7864.2
Ta6ena 18. MukpoeneMeHTH UcXpaHe U TOKCHYHH eJeMeHTH y nuinhy Opecrta
Table 18. Micronutrients and toxic elements in elm leaves
but/SP | Bpcra/Species Fe Mn Cu Zn B L d
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
429 Brest/Elm 178.5 75.1 31.7 27.0 <LD 35.6 <LD
Ta6ena 19. MukpoeneMeHTH UCXpaHe U TOKCHYHH eJIeMeHTH y uiihy OykBe
Table 19. Micronutrients and toxic elements in beech leaves
but/SP | Bpcra/Species Fe Mn Cu Zn B Pb d
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
4 Byksa/Beech 228.6 1478.2 38.6 32.0 39.3 <LD <LD
13 byxsa/Beech 208.7 204.6 31.9 354 <LD <LD <LD
402 Byksa/Beech 102.0 197.1 26.0 28.5 <LD <LD 0.4
415 byxsa/Beech 188.3 605.8 33.9 25.0 <LD 32.2 <LD
44 Byxsa/Beech 251.8 510.3 34.8 27.2 <LD <LD <LD
48 byksa/Beech = 221.6 754.8 32.7 23.8 <LD <LD <LD
57 Byksa/Beech | 187.3 397.5 31.8 24.1 <LD 123 <LD
401 Byksa/Beech 255.4 164.5 30.9 324 <LD <LD <LD
Ta6ena 20. MukpoeneMeHTH UCXpaHe U TOKCHYHH eJIeMeHTH y Juihy nepa
Table2(. Micronutrients and toxic elements in Turkey oak leaves
) Fe Mn Cu Zn B Pb Cd
but/SP Bpcra/Species
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
7 Uep/Turkey oak 319.7 2370.8 29.5 24.3 <LD <LD 2.1
8 ep/Turkey oak = 2834 1485.4 33.9 27.9 30.0 59.9 <LD
10 Lep/Turkey oak  304.0 675.7 32.0 39.2 <LD <LD 0.8
15 Lep/Turkey oak  216.8 482.4 29.8 26.9 <LD <LD <LD
428 Hep/Turkey oak  213.0 421.0 33.3 27.9 <LD 50.7 <LD
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Tabena 21. MuUKpOEIEeMEHTH UCXPAaHE U TOKCHIHH €JIEMEHTH y Juirhy rpada

Table 21. Micronutrients and toxic elements in hornbeam leaves
. Fe Mn Cu 7n Pb Cd
but/SP Bpcra/Species
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
12 I'pa6/Hornbeam 251.5 1161.0 354 38.6 <LD <LD 1.1
14 I'pa6/Hornebeam 349.0 1764.3 33.1 35.8 <LD <LD 0.9
Tabena22. MukpoereMeHTH HCXpaHe M TOKCHYHU €JIEMEHTH y JIUIIhY jaceHa
Table22. Micronutrients and toxic elements in ash leaves
. Fe Mn Cu 7Zn B Pb Cd
but/SP | Bpcra/Species
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
15 Jacen/Ash 191.0 104.8 34.9 25.1 <LD <LD 0.3
Jacen/Ash 168.9 70.0 32.0 22.2 <LD 20.9 <LD
Ta6ena 23. MukpoeneMeHTH UCXpaHe U TOKCHYHH eJIeMEeHTH y Jumihy jene
Table23. Micronutrients and toxic elements in fir needles
F M C Z B Pb Cd
but/SP | Bpcra/Species © . 2 .
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
402 Jena/Fir 123.3 148.0 29.2 30.7 <LD <LD <LD
415 Jema/Fir 413.1 59.9 32.7 21.5 <LD <LD <LD
401 Jema/Fir 125.0 168.1 25.1 48.6 <LD 6.2 <LD
Tabesa 24. MukpoeneMeHTH UCXPaHe U TOKCUYHU €JIEMEHTH y MUy KiieHa
Table 24. Micronutrients and toxic elements in field maple leaves
) Fe Mn Cu Zn B Pb Cd
but/SP Bpcra/Species
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
12 Kren/Field maple 234.3 1654.4 29.2 55.7 5.5 <LD 1.1
14 Knen/Field maple = 1814 693.8 31.3 36.9 <LD <LD <LD
428 Knen/Field maple . 2213 753.9 29.5 36.0 <LD 27.6 <LD
Tabena 25. MuUKpoEIEeMEHTH HCXPAaHE U TOKCHIHH €JIEMEHTH y JuIThy mume
Table 25. Micronutrients and toxic elements in lime leaves
. Fe Mn Cu 7Zn B Pb Cd
but/SP | Bpcra/Species
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
428 Jluma/Lime 225.9 84.3 31.6 23.4 <LD <LD <LD
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Tabeaa 26. MUKpPOECIEMEHTH HCXPAaHE U TOKCUIHH €JIEMEHTH y JUIThy IMOJECKOT jaceHa
Table 26. Micronutrients and toxic elements in narrow-leaved ash leaves

Bur/SP Bocra/Speci Fe Mn Cu 7n B Pb Cd
c ecies
" ey mg/kg =~ mghkg  mghkg mghkg  mghkg  mghkg — mglkg
IToseckm jacen/
11 Narrow-leaved ash 330.4 91.9 39.1 24.7 21.2 <LD 0.6
[Mosscku jacen/
429  Narrow-leaved ash 219.1 74.8 41.7 32.0 <LD <LD 0.4
Ta6ena 27. MukpoeneMeHTH UCXpaHe U TOKCUYHH €JIEMEHTH y JIUIIhy ciagyHa
Table 27. Micronutrients and toxic elements in Hungarian oak leaves
) Fe Mn Cu Zn B Pb Cd
but/SP | Bpcra/Species
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
4 Cuanyn/ 282.3 1857.9 32.9 28.6 111.1 <LD 3.5
Hungarian oak
7 Cazys/ 301.8 | 2662.1 322 25.7 17.7 <LD 0.8
Hungarian oak
8 Cranys/ 238.6 1034.7 33.6 32.4 33.9 <LD <LD
Hungarian oak
10 Crazys/ 381.2 458.4 35.8 24.8 <LD 39.7 0.4
Hungarian oak
18 Cuanyn/ 178.2 573.5 27.4 24.2 13.9 217 0.1
Hungarian oak
19 Cazys/ 131.3 294.0 28.5 19.7 <LD 512 <LD
Hungarian oak
416 Cuanyn/ 142.1 1090.8 29.9 28.1 <LD <LD <LD
Hungarian oak
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Tabesa 28. (PLF) Ta0ena ca nojaiima o mapiieiiy 3a oleHy XeMH]CKOTI caapkaja Uriidia u juiiha - HuBo 1

Table 28. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves - Level I

Pennu 6poj Kon npxase Bpoj napuene JlaTy™m y30pKoBama T'eorpadcka mmpuna Teorpageka Hanmopcka Bucuna/Kon Ocrana 3anaxarma
Sequence number Country Code Plot number Date of sampling Latitude Li}rll);(ilgge Altitude Other observations
1 67 4 040915 44 09 49 201720 9
2 67 7 040915 4418 17 19 53 08 6
3 67 8 050915 4426 59 2005 10 3
4 67 10 050915 4426 40 19 40 50 6
5 67 11 300915 443510 19 16 34 3
6 67 12 300915 443525 195247 3
7 67 13 060915 4409 21 194112 21
8 67 14 011015 44 43 39 192823 2
9 67 15 060515 4409 38 2005 14 9
10 67 18 021015 4401 10 205315 6
11 67 19 021015 44 09 49 204113 6
12 67 44 110915 434342 2005 37 10
13 67 48 110915 435222 2005 31 10
14 67 57 120915 435230 201709 11
15 67 401 040915 435407 1929 37 22
16 67 402 040915 435401 192040 24
17 67 415 060915 4407 28 2008 16 13
18 67 416 021015 443926 192525 5
19 67 428 290915 4429 14 203455 6
20 67 429 290915 4420 35 2059 06 3




Ta6ena 29. (FOM) [lonanm ¢ponujapHux aHanu3a - HUBO 1

Table 29. (FOM) Datafile on foliar analysis - Level I

na

Per 6 Bpoj Hatym Jatym Ocrana
oA Op. | | oovene | Y3OPKE | oo | nouerca | sappmerka | N S p Ca Mg K C Zn Mn Fe Cu Pb cd B | onawama
Seduence| " pjog SamPle | Species | amamn | amamisa mg/g | mg/ mg/ mg/ mg/ mg/ /100 / / / / / / / Other
number | o D Installation| B dote g/g g/g g/g g/g g/g g/g | ¢/100g | pglg ng/g ng/g nelg | mele | ngle | wgle | UL
date

1 4 67004 018 040915 100216 105 | 1.158 | 1218 9332 1980 | 11.180 | 47.83 | 320 | 14782 | 2286 | 386 | <LD | <LD | 393
2 4 67004 044 040915 100216 121 | 1231 | 1216 | 12292 | 1844 | 7.280 | 46.17 | 286 | 18579 | 2823 | 329 | <ILD | 35 | 111.1
3 7 67007 041 040915 100216 125 | 0756 | 2300 | 10436 | 1.654 | 11.843 | 4005 | 243 | 23708 | 3197 | 295 | <LD | 2.1 | <LD
4 7 67007 044 040915 100216 154 | 1253 | 2.825 | 13.154 | 2243 | 14310 | 3449 | 257 | 2662.1 | 3018 | 322 | <LD | 08 | 177
5 8 67008 041 050915 100216 133 | 1119 | 1992 | 16042 | 2.892 | 12.723 | 4605 | 279 | 14854 | 2834 | 339 | 599 | <LD | 30.0
6 8 67008 044 050915 100216 148 | 1.058 | 2089 | 11938 | 3.085 | 6882 | 4625 | 324 | 10347 | 2386 | 336 | <LD | <LD | 339
7 10 67010 041 050915 100216 159 | 0.890 | 1950 | 11.705 | 1485 | 10.121 | 4824 | 392 | 675.7 3040 | 320 | <LD | 08 | <LD
8 10 67010 044 050915 100216 13.0 | 0955 | 2367 | 12713 | 1990 | 10.094 | 46.85 | 248 | 4584 3812 | 358 | 397 | 04 | <LD
9 11 67011 021 300915 100216 155 | 5453 | 2241 | 32.183 | 6.664 | 17226 | 39.72 | 247 91.9 3304 | 391 | <LD | 06 | 212
10 12 67012 056 300915 100216 242 | 1548 | 1.691 | 19.624 | 2576 | 15.845 | 4099 | 319 | 2858 1602 | 297 | 541 13 | 114
11 12 67012 013 300915 100216 159 | 1406 | 2290 | 17.897 | 3912 | 11.629 | 4446 | 386 | 11610 | 2515 | 354 | <LD | 1.1 | <LD
12 12 67012 001 300915 100216 156 | 2.619 | 2080 | 21.967 | 3.444 | 11481 | 4241 | 557 | 16544 | 2343 | 292 | <ID | LI 55

13 13 67013 018 060915 100216 179 | 1322 | 1354 9.635 1903 | 7900 | 4401 | 354 | 2046 2087 | 319 | <LD | <LD | <LD
14 14 67014 013 011015 100216 154 | 1074 | 1662 | 17.308 | 2722 | 8473 | 4278 | 358 | 17643 | 3490 | 33.1 | <ID | 09 | <ID
15 14 67014 001 011015 100216 166 | 2192 | 1763 | 19.044 | 4.135 | 7.849 39.8 369 | 6938 1814 | 313 | <LD | <LD | <LD
16 15 67015 041 060515 100216 168 | 1.176 | 1403 7475 | 2384 | 10.864 | 4509 | 269 | 4824 2168 | 298 | <LD | <LD | <LD
17 15 67015 022 060515 100216 148 | 2815 | 1.094 | 23286 | 3.264 | 8515 | 4143 | 251 104.8 191.0 | 349 | <LD | 03 | <LD
13 13 67018 044 021015 100216 153 | 1270 | 1.657 16138 | 2278 | 9948 | 4159 | 242 | 5735 1782 | 274 | 217 | 0.1 13.9
19 19 67019 044 021015 100216 148 | 0957 | 1512 7564 | 4.586 | 7.890 | 4299 | 19.7 | 294.0 1313 | 285 | 512 | <LD | <LD
20 44 67044 018 110915 100216 154 | 0919 | 1316 8.406 1484 | 8934 | 4478 | 272 | 5103 2518 | 348 | <LD | <LD | <LD
21 43 67048 018 110915 100216 132 | 1009 | 1.120 5.788 1277 | 4827 | 45.14 | 238 | 7548 2216 | 327 | <ILD | <LD | <LD
2 57 67057 018 120915 100216 16.1 | 0935 | 1464 | 10498 | 1756 | 8542 | 4456 | 241 | 3975 1873 | 318 | 123 | <LD | <LD
23 401 67401 018 040915 100216 169 | 1472 | 1256 9.163 1478 | 6323 | 4753 | 324 | 1645 2554 | 309 | <LD | <LD | <LD
24 401 67401 100 040915 100216 58 | 0646 | 1.033 9114 | 0924 | 4353 | 49.13 | 30.7 | 1480 1233 | 292 | <LD | <LD | <LD
25 402 67402 100 040915 100216 92 | 0804 | 1.120 | 8.088 1008 | 4853 | 4853 | 486 | 168.1 1250 | 251 | 62 | <LD | <LD
26 402 67402 018 040915 100216 18.1 | 1233 | 1231 8319 1093 | 6869 | 4593 | 285 | 197.1 1020 | 260 | <LD | 04 | <LD
27 415 67415 100 060915 100216 104 | 0842 | 1250 | 7.446 1610 | 5341 | 5139 | 215 59.9 4131 | 327 | <LD | <LD | <LD
28 415 67415 018 060915 100216 181 | 1339 | 1534 | 12214 | 2140 | 15447 | 4563 | 250 | 6058 1883 | 339 | 322 | <LD | <LD
29 416 67416 044 021015 100216 121 | 0878 | 2213 | 11516 | 2.171 | 7.864 | 4461 | 281 | 1090.8 | 1421 | 299 | <ID | <LD | <LD
30 428 67428 056 290915 100216 232 | 1954 | 1.604 | 20944 | 1.606 | 10421 | 42.09 | 212 723 4051 | 30.6 | 645 | <LD | <LD
31 428 67428 041 290915 100216 13.1 | 0823 | 1860 | 15051 | 1224 | 10.185 | 44.62 | 279 | 4210 2130 | 333 | 507 | <LD | <LD
32 428 67428 | 0,01 290915 100216 133 | 2365 | 1513 | 15983 | 2424 | 12.508 | 42.8 360 | 7539 2213 | 295 | 276 | <LD | <LD
33 428 67428 069 290915 100216 159 | 2082 | 1662 | 21.687 | 2.613 | 16563 | 45.17 | 234 84.3 2259 | 316 | <LD | <LD | <LD
34 429 67429 072 290915 100216 163 | 1.136 | 1908 | 17.854 | 3.140 | 13.220 | 4L.1 27.0 75.1 1785 | 317 | 356 | <LD | <LD
35 429 67429 021 290915 100216 239 | 6239 | 2350 | 32995 | 5.672 | 22.660 | 41.77 | 320 74.8 2191 | 417 | <LD | 04 | <LD
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7. 3IPABCTBEHO CTAILE CTABAJIA 1
Y3POUYHUIIU OIUTEREA HA
BUOUMHIANKALIMJCKUM TAYUKAMA HHMBO-a
1 ¥ 2015.10OMHA

IlyMckH eKOCHCTEMH TpPEICTaBJbajy OCHOB
3[[paBe KUBOTHE CPEJUHE U KJbYYHH Cy (aKTOp HEHOT
ouyBama W yHanpehema. lllyme n mrymcka 3emspHITa
Ipy’Xajy  MHOIITBO OIIITCKOPUCHUX (YHKIMja KOje
HUCY Be3aHE jJEeAMHO 32 MPOU3BOIBY  JPBHUX
coptumenara. CpOuja je 3eMiba Pa3HOIUKOT M OTPOMHOT
Opoja XKUBUX BpCTa, JOCJIOBHO je W BHINE HO Oorara
OMOAMBEP3UTETOM CAAPXKaHOM IpE CBEra y LIYMCKUM
EKOCHCTEMUMA.

[llyma je mpupomHO OOTATCTBO YMja TPAJHOCT HE
CMe Jia ce 0Be/Ie Y IUTamke, a 3Hauaj IyMe Kao yCTaBHe
KaTeropuje JIeQUHUCAH jeé y MHOTUM HalUOHAIHUM,
pETHOHATHUM 17§ rIT00ATHUM 3aKOHOJIABHO-
peryjJaTOpHAM JOKYMEHTHMAa 4YHje CIpoBOheHmE W

yBakaBambe 00e30ehyjy 3amrtury W yHampeheme
nmocTojehux myMcKux pecypcea.
Iymcku €KOCUCTEMU cy W3JI0KEHU

aOMOTHYKNM U OMOTHYKUM YTHULAjUMa KOjU Y CHHEPTHjH
OJIlp’KaBajy paBHOTEXKY ekocurema. [lopen mo3uTHBHOT
HE CME Ce€ 3aHEMapUTH HEraTWBaH YTHUIQj IITETHHUX
a0MOTHYKNX W OMOTHUYKMX (paKTopa KOjHU AOBOIAH 0
CMameha BUTATHOCTH IMOjeJMHUX cTabalna, cCacTOjuHa U
Ha Kpajy IIYMCKOT €KOCHCTEMA.

Nmajyhu  (m3mehy ocramor) oBo y BHIY
Npeno3HaT je 3Hadaj mpahema 3ApaBCTBEHOT CTamba
IyMa W yTHIaja IMTETHUX OMOTHYKHX W aOMOTHYKHX
(hakTopa Ha MIyMy.

Kopumhewe myme ox crtpane OpojHUX H
Pa3HOBPCHUX KOPMCHHMKA TPEACTaB/ba MPEAycIOB 3a
mojaBy omrTehema Ha crabmuMa TPOY3POKOBAHUX O]
CTpaHe YOBEKa.

WnTensurer yrunaja OMOTHYKUX U a0MOTHYKUX
(hakTopa Ha omirehema, HCKa3aH je y HPOICHTHMA 3a
2015. ronuny, Buau Tab6ery 30.

7. TREE HEALTH STATE AND DESTRUCTIVE
AGENTS ON THE LEVEL I SAMPLE PLOTS IN
2015

Forest ecosystems represent the basis of the
healthy environment and the key factor of its
conservation and improvement. Forests and woodlands
provide a multitude of multi-purpose functions that are
not related only to the production of wood assortments.
Serbia is a country of numerous and diverse living
species. It is literally abundant in biodiversity that can be
found primarily in forest ecosystems.

Forests make a natural resource whose
sustainability must not be put at stake. The importance
of forests as a constitutional category is determined in
many national, regional and global legislative and
regulatory documents whose implementation and respect
provide the protection and improvement of existing
forest resources.

Forest ecosystems are exposed to abiotic and
biotic agents whose synergy maintain the balance of the
ecosystem. In addition to the positive we must not
overlook the negative impact of harmful abiotic and
biotic factors that reduces vitality of individual trees,
stands and eventually the whole forest ecosystems.

Bearing this in mind (among other things), the
importance of monitoring the health of forests and the
impact of harmful biotic and abiotic factors on forests
has been recognized.

Forest utilization by a number of different users
is a source of damage inflicted to trees by man.

The intensity of the impact of biotic and abiotic
damaging agents expressed in percentages for 2015 is
presented in Table 30.

Tabeaa 30. IlItere Ha OmonHaUKaKjcKUM Tadkama - 6poj BUT u y3pounuk npema BpcTH npBeha
Table 30. Damage on the sample plots — SP number and damaging agents per tree species

[rere ox Irera On | llrera ox [rera ox 1 [rera ox [rera ox o
i awtia (%) JUBIbAYH/ nHcekara/ ripuBa/ AOMOTHYKHX qTe'ra :/H Batpe/ JIOKQJTHOT CTM?
epommjarmja (%) 5 5 5 arcraca/ OBEK 5 B mreTe
L amage amage amage . amage
Defoliation (%) caused by caused by | caused by | Damage caused by Ant(}jllroplogemc caused by | Damage caused dF)tITer
(%) wildlife insects fungi abiotic agents amage fire by local pollution amage
3a cBe BpcTe/
All species 11,48 0,00 8,04 5,50 3,33 0,62 0,24 0,00 4,19
3a yeTunape/
Conifers 12,78 0,00 0,30 9,47 2,66 0,30 0,00 0,00 8,58
3ajen
i 11,30 0,00 145 | 145 8.70 145 | 0,00 000 | 10,14
3a cmpuy/
Spruce 7,71 0,00 0,00 0,00 2,05 0,00 0,00 0,00 13,70
3a upuu 60p/
Austrian pine 27,54 0,00 0,00 25,37 0,00 0,00 0,00 0,00 0,00




IlItere ox IlItera Ox | IlITera ox IlItera ox 11 Illtera ox IlITera ox o
. 2 (B nuBJbaun/ HHCeKaTa/ rJbuBa/ a0MOTHYKHX qTETa :/ﬂ Batpe/ JIOKQJTHOT CTM?
Hebonujaruja (%) 5 5 5 arenaca/ OBEK 5 —— ITeTe
o amage amage amage . amage
LSRG caused by caused by | caused by | Damage caused by Ant(}jllro;{ogemc caused by | Damage caused d(‘)th‘er
(%) wildlife insects fungi abiotic agents amage fire by local pollution amage
3a 6emm 60p/
Scots pine 10,14 0,00 0,00 25,00 0,00 0,00 0,00 0,00 3,57
3a mumhape/
Broadleaves 11,31 0,00 9,06 4,98 3,42 0,66 0,27 0,00 3,62
3 6/
Hormbea 7,13 0,00 000 | 2,63 0,00 000 | 000 | 000 6,14
3a 6 /
Beech 8,10 0,00 | 1063 | 007 4,13 001 | 083 0,00 4,37
3 /
Turkey o1k 12,52 000 | 1193 | 3.8 1,99 020 | 000 | 000 4,97
3a cnaays/
Hungarian oak 8,41 0,00 11,58 2,11 1,84 0,53 0,00 0,00 2,37
3a KuTHaK/
Sessile oak 13,31 0,00 5,43 4,35 1,63 0,00 0,00 0,00 2,72

BHOMOHUTOPHHT je 3aCHOBaH Ha TYCTO] MPEKH
CTaJTHUX OTJICTHUX MOBPIIIKHA, Ha3BaHHUX
OMOWHIWKAITMjCKe Tadke, Ha KOjUMa C€ CBake
BEreTaliioHe Ce30He BPIIM MPOICHA 3/IPaBCTBEHOT
CTama W BUTAJHOCTH TOjCIUHUX, YHANPE] HM3/BOjEHUX
crabana.

JerepMmuHucanu y3pouHulm omtehema wim
mTeTe Ha OMOMHIUKAIMJCKAM — Tadkama, JaTH Cy Y
Tabenu 6. Y3 6poj BUT HaBeneH je 1 y3podHUK MpeMa
Bpctu npBeha. Tabenma caapku Hajuenmthe BpCTe
(Haj3acTyIUbCHHUjE HAa HAIIMM OTJICAHMM ToJhuMa HuBoa
Iy 2015. ronunu Ha Tepuropuju Pemmybiuke Cpouje 6e3
Al BojBoauHe, Tj. Ha TEPUTOPHjU HA KOjO] C€ POCTUPY

Biomonitoring is carried out in a dense network
of permanent monitoring plots, called sample plots,
where the health state and vitality of individual, pre-
selected trees is assessed every growing season.

The identified damaging agents, or the damage

registered on the sample plots, are given in Table 6. It
contains sample plot number and damaging agents stated
for each tree species. The table includes the most
common tree species (most common in our Level I
sample plots in 2015 on the territory of the Republic of
Serbia without AP Vojvodina, ie. in the area of the grid
(16x16 and 4x4 km).

Mpexe (16x16 u 4x4 km).
On doeka /
human- wmex.
On uHcekaTa/ insects — Osnepe on On uHcekaTa/ insects —|
edomujaropa(usrpus. |Ox ripuBa / fungi-pak kKope; paHe, TpyiIex HsBJAtCHLA nedonujaTopa(u3rpus
a : ’ ? On abuoTHykux|(oTryjbeHa On abuoTHukux )
IHC. Maca), MHHepa,|aeda,0cIH4aBocCT, IeTaBoCT, . . . |mmc. wMaca), MHHEpa,
. areHaca/abiotic  |[kopa, areHaca/abiotic .
caBHjava, Kaprogope,ocT.IUI0A. Tea, TPYJIEXK caBHjaya,
. agents HpeNoMHy, agents
rajaima,IloTKopmaka & |KopeHa(koMIl. cymeme)& 0Opoj BUT/ rajaima,oTKopmaKka &
. pasnuunTte .
6poj BUT /sample plot{sample plot number osee )& 6poj BUT /sample plot
number 6poi BUT/ number
sample  plot
number
412,57 fl, 50, Ha 51 BHT96—}0
3a OykBy 32 Munepu crabana 413 P& cTabana jako
Beech ) 9,13,50,52,55,58,85,9198,99,87,407,412 e OJ'IOMI:I T15 MexaHuuka. |omreh. of
32 Miners HCTaGaJ;a omrehema, noxapa (kao u
69, 90 Ha C.sativa)
3a rpab
Hornbeam BUT 55-LenTpanna Tpynex
29, 34, 36 muHepH, Ha 30 I'yka, 38
3a uep 39 Altica quercetorum/ 6.70.92 Bakrepujcku Tymop/
Turkey oak |29, 34, 36 miners, on e 30 gnarl, 38 bacterial
39 Altica quercetorum- tumor
3a crayn %,91;9,2];) 8(s'i"/()rtlmdae), 17,20
Hungarian ¥ - 17, 20 Microsphaera maculiformis Mpa3zomynuna/ 60 V.album; L.europeus
Kk 2, 17 ,20 (Torticidae), Frost bit
o 29, 39 and 88 rostbrtes
78 Jaka cymra/
3a KHTERAK 75,77 MITIHepM/ 107 Microsphaera alphitoides 78 Severe
Sessile oak |75, 77 miners
drought
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401,402 mex.

428, 429 Jaka 03JIeJIe O]
3ajen o cymia/ H3BIIaYCHa/
mire 415, 418 Armillaria ostoyae 4221,429 Severe |401,402 mech.

drought injuries by

extraction

406 mex.

o31ene of
3a cmpu 73,74 TloTkopmanu L. W3BJIaYEHHa/
Sprucg Y 73,74 bark bfeues 419 Heterobasidion annosum 406 mech.

injuries by

extraction
3a upHu 60p |419, INoTKOpHwHauu/

Austrian pine |419 bark beetles 65 Dotistroma pini; Diprion pini

53 Lophodermium sp. (06e Hajuemthe
3a Genu O6op BpcTe)/

Scots pine

45, 59 ITotkopmaru/
45, 59 bark beetles
species)

53 Lophodermium sp. (both most common

Camnka 8. Jema BUT 415, 418 ; moTnyHO CyBa 1
npe’aoMJbeHa cTabiia MoTIyHo o0pacia JIniiajeBuMa

Figure 8. Fir SP 415, 418; dead and broken trees
completely covered with lichen

JomunanTtHa Bpcta Ha BUT HuBoa 1 je Oyksa.
Y 2015. roguHA BUTANIHOCT OYKOBUX IliymMa Ouia je
aKyTHO  YIpOXKeHa MPeBacXoJHO Off HWHCEKaTa
nedonujatopa. Kao U npeTxogHWX, ¥ Yy OBOj TOJUHH
KOHCTaTOBaH je cia0 Hamaj, Ha Juimhy oJ] rajama u
MUHEpA.

Mikiola fagi (Htg.), OykBMHa MyBa TraluIa,
ctBapa rane Ha nuinhy Oykse. LII" JleckoBan u LHI
HBamuiia mo oBOM cITy4ajy ce U3l1Bajajy jep Cy OrpOMHe
MOBPIIMHE jaKO HamaJHyTe W crabia OykBe 030UJBHO
yIpoKeHa OrPOMHUM OpojeM MHHA 10 aCHMHJIAI[MOHO]
noBpirHE. OBaKBO CTamke HA OBOM MOAPYYjy je Omio u
2014. rogune. Cee he ce CUTypHO OApa3sUTH Ha IPUPACT
U IEJOKYITHO CTame OYKBE, OTIIOPHOCT OMJbaka IpeMa
npyrum maroreHumMa. OBO je 030MJBHO HApYIIHIO
BUTAJIHOCT OYKOBHX IITyMa W 3a HAPEHU MEPUOJ JIOK Ce

[
Cauxka 9. byksun mospan. munep (Lepidoptera.
Gracillaridae)

Figure 9. Beech leaf miner (Lepidoptera. Gracillaridae)

Beech is the dominant species on theLevel I
sample plots. In 2015, the vitality of beech forests was
severely threatened by defoliating insects. As in the
past, a weak attack of beech gall midges and beech leaf
miners was registered.

Mikiola fagi (Htg.), known as the beech gall
midge, produces galls on the leaves of beech trees. FE
Leskovac and FE Ivanjica had the worst cases of the
attack. Vast areas were invaded and beech trees
seriously endangered by an enormous number of mines
per assimilation area. The same situation was registered
in this area in 2014.This will certainly affect the growth
and the overall state of beech trees, the resistance of the
plants to other pathogens. Furthermore, deformed and
gall-covered leaves have seriously reduced the vitality of
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OpOjHOCT Tanuile HE VYCTAId WIM Ta PEeayKyjy
napazutounn. JaBibajy ce u Hartigola annulipes Hartig
U 3ajeqHO ca MumHEepoM OykBe  Phyllonorycter
messaniella Zell (Cnuxa 9). BykBuH Mosball MHHEp
(Lepidoptera. Gracillaridae) je wdecta (¢u3HOIONIKA
IITETOYMHA OYKBMHHX OIVIEHUX cTadana, MTO Cy
mokaszana ocmatpama Ha BUT y umctum mompydjuma
Cp6uje y 2015. ronunn, 3a BUT: 78, 76, 77.

Munep Rhynchaenus fagi L. (Syn. Orchestes
fagi L.) - OykBHH Cypnall MHUHEp, jeé PErMCTPOBaH Ha
Hekonmuko BUT, Ha OpojHHM OykoBMM crabiuma, a
3a0elekeH je cJiad 7o YaK jak Hara.

U3 pamunuje Cecidomidae, MyBe ranumie, oBae
KOHKpeTHO Bpcta Dryomia circinnans Girauld, gecto ce
jaBJba Ha HANW4jy JucToBa xpactoBa Ha BUT. Ose rane
JUYe Ha OHE MPETXOJHE BPCTE, CAMO IITO Cy TIOKPUBEHE
(hvHUM AnavnIiamMa, alii UM je MTETHOCT IOJIjeTHaKa jep
M3a31Bajy (QU3HMOJIOMKO clabJhehe JHCTOBA M MIIaje
OWjpKe  3a0CTajy y  IOpacTy  ycjiel  OIIITe
Je(hOPMUCAHOCTH.

Ha Taukama ca [JOMHHAaHTHOM BpCTOM —
OarpemoM, jaBiba ce U3 oBe (amuiuje GarpeMoBa MyBa
ramuna - Obolodiplosis robiniae Hald. UTaTpogykoBana
j€ BpcTa Koja ce MacOBHO jaBJbha, a omrtehema o me cy
yecTa U MacoBHO eBuaeHTHpana y 2015. roguan Ha BUT
(Cnuxka 10).

Cauxka 10.Barpe03a MyBa rajuma- Oolodiplosis
robiniae Hald. Kao u Mmunepu 6arpema Phyllonorycter
robinie Clem.; Parectopa robiniella Clem.

Figure 10. Locust gall midge - Obolodiplosis robiniae
Hald. and locust leaf miner Phyllonorycter robinie
Clem.; Parectopa robiniella Clem.

beech forests, which will be more obvious in the coming
period until the number of the gall midges stabilizes or
gets reduced by parasitoids. Hartigola annulipes Hartig
appeared together with the beech leaf miner
Phyllonorycter messaniella Zell (Figure (9). Beech
mining moth (Lepidoptera. Gracillaridae) is a common
physiological pest on beech sample trees, which was
confirmed by the observations which were in 2015
carried out on the same localities in Serbia (SP 78, 76,
77).

Rhynchaenus fagi L. (Syn. Orchestes fagi L.),
known as the beech leaf mining weevil, was registered
on several sample plots, on numerous beech trees, and
the attack was weak to severe in some areas.

The Cecidomidae, a family of flies known as
gall midges that often occur on the underside of oak
leaves, in this case included the species of Dryomia
circinnans Girauld. These galls differ from the ones of
the previous species only in that they are covered with
fine hairs, but they are as harmful as the previous galls
because they cause physiological decline of leaves and
the young plants experience a slower growth due to the
general deformity.

This family includes the gall midge -
Obolodiplosis robiniae Hald that occurred in the stands
with  locust as the dominant tree species. This
introduced species frequently occured and caused
widespread and extensive damage on the sample plots in
2015 (Figure 10).

Comka 11. CTab10 THITHHHO CTpaz[n 0;:[ paHux
XpacToBuX jaedonujaTopa
Figure 11. A tree killed by early oak defoliators
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3a cBe XpacTroBe, aNM W Jpyre JMmhapcke
nryme, OWIo Ja ce paau O M3JaHAYKUM WM BHCOKHUM,
YUCTUM WM MCIIOBHUTHM, Toce0aH 3Ha4a] HUMajy
nedonujaTopr (MHCEKTH pasHHUX (GaMuiidja KOju ce
xpane auuthem). OHK Tpo(MYKOM Be3aHOWINy 3a JHCT
XpacTa JIOBOAE 10 JEJIUMHYHE WIM  TOTalHe
nedonyjarje  (ryourak gwmmha) (Ciouka 11), 1mro
W3a31MBa HHU3 HETATUBHHX TOCNIEINIA, a Mehy muMma u
(usmonomko cnabibeme Ousbke momahuHa, OJHOCHO
CTBapame MOBOJHHUX YCIIOBA 32 JIEIOBAKE YUTABOT HU3A
CEeKYHIApHUX INTeTHUX (akTopa, Te MOXe na Oymae
(aTanmHa 3a ojearHa ctalna, Ma ¥ YUTABE CacTOjUHE.

XpacToBU KOjU Ccy Hajuehm y mymama Ha
buonHmukanumjckuM Taukama HuBoa 1 Cy KHUTHakK
Quercus petraea (Matt.) Lieblein, uep Q. cerris L. u
cnanys, Q. frainetto Tenore n OMJbKE Cy XpaHUTEJbKE 3a
oko 120 Bpcra wmHCekaTa Hajuermmhe w#3 peaoBa
Homoptera, Coleoptera, Diptera, Lepidoptera u
Hymenoptera. OBH HHCEKTH [A€0 >KMBOTAa HWIIM HEKE
pa3BOjHE CTamHjyMe TIPOBOJEC HAa pa3HUM JIEJIOBHMA
ctabna u Tpopuuku cy Be3aHu 3a apeehe. ['pusy mucHo
ACMMJIALIMOHO TKHUBO, LIBETHE U JINCHE ITyTIOJbKE, MIIajie
n300jKe W TpaHYHIEe, CUIy OUJbHE COKOBE, Kcmiodare
cy wid mak ¢GopMHUpajy TBOPEBHHE Y KOjUMa ce
pa3Bujajy HUXOBE JIapBe — Taje.

On Tora cy camo oko 10% oBux BpcTa
€KOHOMCKE  IITeTOYMHE Y IIyMapCTBY, a HHUXOBE
MoMyJaIyje y  MPEeHaAMHOKEHY OCTaBJbajy TEIIKe
NOCJIEeIUIIE MO 3PaBCTBEHO CTame crabana W 3HA4ajHO
pemMeTre paBHOTEXY Yy NIYMCKHM CacTOjHHaMa H
KyaTypama. Melhy muMa je, HapaBHO, CGKOHOMCKH
Haj3HavajHu ryOap - Lymantria dispar L. (Lepidoptera:
Lymantriidae). bpojHocT momynamuja mepibHBa je Ha
MHOTO HAauWHA W CBaka Ha3HakKa TMoBehama OpojHOCTH
rybapa y mymu, Mehy pBuM je npuopurernma (Cinuka
12). Tokom 2013. roamHe mONULIO je A0 Tpajaluje
rybapa u TO Ha IMIUPOKOM TOAPYHY]Y, YITIABHOM HUCTOYHE
Cpb6uje. On Taga ce mpare 3a MOCTTPATAIIOHH TIEPHUO.
cneun(uUHe TPOMEHE Y XpacTOBUM CAacTOjUMHaMa —
OpojHOCT  mapa3WToMia, MNPHUPOJHUX  TIy0apoBUX
HeTpHjaTe/ba M peakiyja crabama Koja Cy H3Y3eTHO
Ouna yrpoxkeHa.

I'pynmy paHux xpacToBUX AedonujaTopa YHHE
rpagoreHe BpCTE€ KOjeé y TPEHAMHOXEHmY TOKOM
HEKOJIMKO Y3aCTOITHUX TOJWHA YHMHE A3 (U3UOJIOUIKH
ocnabjbeHa cTabla TOCTajy MeTa CEeKyHAapHUX
IITETOYMHA. YKOJIMKO Cy y MHUTamy ToJ00PCTH T0J1a3u
0 BeoMa yMameHOr mpupacTta crtabana, ypon >Kupa
M30CTaje W MPAaKTUYHO Ce 3ayCTaBJba MPOLEC NPUPOTHE
o0HOBe OBUX Inmyma. Bpcre unju KamamMuTeTH IIpaBe
IITeTe OBaKBHX pa3Mepa Cy XpacTOBH CaBHjauyd U
Mpa3oBIH-3eMIbOMepKe. Bpcre koje ce Hajuemrhe cpehy
Ha JIOKAINTETUMa TA€ Cy Yy MPETXOAHUM TOAMHAMa

Defoliators (leaf-feeding insects of various
families), which are particularly dangerous in oak
forests, can be very harmful in the forests of other
broadleaved species as well. It doesn’t matter whether
they are coppice or high, pure or mixed. Their trophic
dependence on oak leaves leads to partial or total
defoliation (loss of leaves) (Figure 11), which has a
number of negative consequences, including weak
physiology of the host plant, or conditions favorable for
the operation of a number of secondary damaging agents
that can be fatal to some trees or even entire stand.

Sessile oak Quercus petraea (Matt.) Lieblein,
Turkey oak Q. cerris L. and Hungarian oak Q. frainetto
Tenore are the most common oak species in the forests
of Level I sample plots. They are hosts to about 120
species of insects usually of Homoptera, Coleoptera,
Diptera, Lepidoptera and Hymenoptera orders. These
insects spend a part of life or some stages in their
development on different tree parts and depend on them
for food. They feed on leaf assimilation tissue, flower
and leaf buds, young shoots and twigs and suck plant
juices. Although they are xylophagous insects, they
make formations in which they develop their larvae -
galls.

Only about 10% of these species are
considered to be pests from the aspect of the forest
economy. Their outreaks cause serious effects to tree
health and considerable disturbance in the forest stands
and plantations. The most destructive insect is certainly
the gypsy moth Lymantria dispar L. (Lepidoptera:
Lymantriidae). The abundance of this insect population
can be determined in different ways and any sign of an
increase in the number of gypsy moths in a forest calls
for immediate measures (Figure 12). There was an
outbreak of gypsy moth in 2013. It affected a wide area,
mainly in the east of Serbia. Since then, specific changes
typical of the period following the outbreak have been
monitored in oak stands — the abundance of parasitoids,
as natural enemies of gypsy moths and the response of
extremely vulnerable trees.

A group of early oak defoliators is made of
species whose several consecutive outbreaks can cause
physiological weakening of trees and thus make them
susceptible to secondary pests. If they cause total
defoliation, the increment is reduced, seed production
absent and the whole process of natural forest
regeneration is practically stopped. The species that
cause such calamities are oak rollers and winter moths.
The species that are most commonly found on the
localities where severe attacks were recorded in previous
years are green oak leaf roller Tortrix viridana L.,
yellow oak leaf roller - Aleimma loeflingiana L.
(Lepidoptera: Tortricidae),; and winter moths —
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3a0eJIeKEHHU jaud Hamaiu Cy: 3€JICHH XpacTOB CaBHjady-
Tortrix viridana L., )xyTH XpacToB caBujau - Aleimma
loeflingiana L. (Lepidoptera: Tortricidae),; 3atum
3eMJbOMEPKE - MPa30BLU Colotois pennaria L.,
Agriopis spp.., BEeTUKU MpazoBall- Erannis defoliaria L..
Alsophila spp. manu Mpa3zoBal - Operophtera brumata
L.

Ha Bemukom Opojy crabana 1iepa KOHCTaTOBaHE
cy Cynipidae, mocebHO Bpcta Neuroterus quercus
baccarum, xao u munepu Ticheria ekebladella L. ITyme
KHTHaKa, U3JJaHAYKOT TIOpeKIia M cabor KOHIUIIMOHOT
crama (BUT 78), ouno na cy y nutamy 3peia ctadia, y
KpOIIIKbM M Ha TOJIMIIATKY PETHCTPOBAHO j& MPHUCYCTBO
xpactoBe nenenuuue Microsphaera alphitoides Grif.&
Maubl (BUT 21) u maroreHa Mycosphaerella
maculiformis. O  eNUKCWIHUX TIJbMBA Ty CY
TPYJNCKHUIIC HA TpaHaMa W jaka IICHTpalHa MpKa
npu3MaTHYHa  Tpylexk Jebma.  PerumctpoBaHo  je
NPUCYCTBO TYMOPAacTUX TBOPEBHHA M TPYJEKH Ha
rpaHama 1epa, y cinadbujeM ooumy.

A { e
Camka 12. BUT 46 Phellinus igniarius L. ex Fr. Ha
CTallIy KUTHaKa

Figure 12. SP 46 Phellinus igniarius L. ex Fr. on a
sessile oak tree

On ocranux OMOTHYKMX y3pOYHHKA INTETa, HA
MOjeITMHAYHUM TpaHaMa XpacTa je pPErrcTPOBAHO
MPUCYCTBO Tapa3WTHUX IBeTHUNna - Oene (Viscum
album L.) u xyrte nmene (Loranthus europaeus Jacq.)
KOje H3a3MBajy (HU3HOJIOIIKO clla0ibee crabaia u
JIOBOJIE WX Y TPEAUCIIO3UIUjy 3a HamajJ OIaCHUX
pasapava apBeTa W mTerounHa. Ha mebnuma cramyHa
npucytHe c¢y kapnodope Tpynexuuina Coriolus
versicolor (Fr.) Pil., Fomes annosus ¥ao U LEHTpalIHa
TPYJIeXK, Pa3sTUUUTHX y3pouHuka (Criuka 16).

Ilto ce THye Mpoy3pokoBaya 00JIeCTH OYKOBUX
[IyMa, PETUCTPOBAHO j€ TMOjeAMHAYHO MPHCYCTBO
kapriohopa WIH I[EHTPATHE TPYICKH Iy UUTABOT
neOna OykBe, a Ha JIGKaBUHM HMMa J0CTa Kaprodopa

feathered thorn : Colotois pennaria L., Agriopis spp..,
mottled umber- Erannis defoliaria L.. Alsophila spp.
winter moth - Operophtera brumata L.

Gall wasps (Cynipidae family),especially
Neuroterus quercus baccarum and Ticheria ekebladella
L. were found on a large number of Turkey oak trees.

Sessile oak coppice forests of poor condition
(SP 78), recorded the presence of powdery mildew
Microsphaera alphitoides Grif. & Maubl (SP 21) and
disease-causing Mycosphaerella maculiformis both )
both on mature trees and in the crowns of young
trees.Wood-rotting fungi were present in the form of
decay fungi on branches or as severe brown heart rot
that caused prismatic trunk decay. A smaller amounts of
tumor formations and decay were also registered on the
branches of Turkey oak.

Camka 13. llenTpamHe TpyleKH Iy YATABOT neOira
OykBe

Figure 13. Centre rot along the whole beech tree trunk

Other biotic destructive agents that appeared on
individual branches of oak trees included parasitic
flowering plants — white mistletoe (Viscum album L.)
and yellow mistletoe (Loranthus europaeus Jacq.),
which caused physiological weakening of the trees and
made them susceptible to the attack of seriuos wood
destructors and pests. Fruiting bodies of the wood-
rotting fungus Coriolus versicolor (Fr.) Pil., Fomes
annosus as well as the heart rot caused by different
agents were registered on Hungarian oak trunks.

As far as beech forest disease agents are
considered, sporadic occurrence of fruiting bodies and
heart rot was registered along the whole trunks of beech
trees, while the fruiting bodies of Fomes fomentarius
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Fomes fomentarius (L.: Fr. ), (Syn. Ungulina
fomentaria/Linn./Pat)Ungulina fomentaria. Ha
cTabnrMa OyKBe pEeruCTpOBaHa je LIEHTpallHa TPYJIEXK Ha
nebmuma (Cnmkxa 13), pak - paHe Ha KOpH, ca
EBUJICHTHPAHUM Pa3IMIUTUM PAa3BOJHUM CTaJlUjyMUMa
uncekra Cryptoccocus fagisuga L. xao W pa3nuuute
IJbHBE MPOY3POKOBAUH TPYJIEXKH y MPUIAHKY cTabana. Y
OKOJIMHHW Ta4yaka ca OYKBOM UMa JI0CTa TPYyJHX cradana
ca kapnodopama Trametes versicolor ( Fr.) Pil. (Syn.
Coriolus versicolor L. Et Fr.) Quel.). Uecra je Nectria
Spp., BHIJbMBA TO IUIOJJOHOCHHM TelMMa japkux 0oja
(Cnuka 14).

Ha u3BecHoM Opojy crabana cy jaka omrehema
Ol pyllema M HM3BIAauCHa Koja MpeACcTaBibajy yna3 3a
HaltaJ MHOTUX IIITETHUX UHCEKATa U OOJIECTH.

Cianka 1. BUT 58 Nectria Spp Ha JIe)KaBHHU OYKBE
(Opwr. )
Figure 14. SP 58 Nectria spp Nectria spp on the beech
branch litter

HajzacTyrubeHuje BpcTe 3a 4YeTHHApCKE IIyMe
Ha BUT cy upuu u O6enu Oop, cMpua u jena. Hakon
oueHe y 2011. rogmHum meTuHa Of YKymHOT Opoja
obenexxeHnx crabana, je ca BWIJBMBUM ollTehemuma
YMjH Cy Y3pOK OOJeCTH M IITeTOuMHe. Y cacTojuHama
CMpYe Ha YeTHHaMma jeé KOHCTAaTOBaH OIacaH MaTOreH
Chrysomyxa abietis (Wallr.) Unger; (BUT 419 u 420):
anmi y MameM obumy. Ha uwetmnama jene, Cenangium
Sferruginosum Fr. (Syn. Cenangium abietis (Pegs.) Duby.
u Lirula nervisequa (DC ex Fr.) Darker (Syn.
Lophodermium nervisequim (DC ex Fr.) Rehm.)
[IpucytHa cy M MOTIyHO CyBa W TpeNOMJbeHa cTadia
MoTInyHo oOpacia numajeBuma - (Cnuka 8) Ha TPBOj
¢dororpaduju.
Ha wyernnama Oenor Oopa TpUCYTHE Cy TJbHBE
Dothistroma pini Hulbary; (Syn. Scirrhia pini Funk et
Parker) w Lophodermium pinastri, Lophodermium

(L.: Fr. ), (Syn. Ungulina
fomentaria/Linn./Pat)Ungulina fomentaria often
appeared on the branch litter. Heart rot was registered on
the trunks (Figure 13), cankers and the insect
Cryptoccocus fagisuga L. in different stages of its
development on the bark, as well as various decay
causing fungi on the butt end. There were a lot of
decayed trees, infested by the fruiting bodies of
Trametes versicolor ( Fr.) Pil. (Syn. Coriolus versicolor
L. Et Fr.) Quel.) in the vicinity of the beech sample
plots. Nectria spp., whose presence is easily noticed by
brightly-coloured fruiting bodies, was also frequent.

A certain number of trees suffered from severe
injuries caused by felling and skidding. These injuries
present entrance holes for a great number of insects and
diseases.

Cauxka 15. Lophodermium seditiosum
Minter Staley & Millar y3podHuk 1ipBeHHIIa H OCHIIAkHa
MITauX OOpOBHX YETHHA

Figure 15. Lophodermium seditiosum
Minter Staley & Millar — the agent of pine reddening
and needle cast

The most frequent coniferous species on the
sample plots are Scots pine, Austrian pine, spruce and
fir. After the assessment carried out in 2011, one fifth of
the total number of marked trees have been visibly
damaged by disease and pests. A very dangerous
pathogen - Chrysomyxa abietis (Wallr.) Unger was
registered on spruce needles (SP 419 and 420), but in a
harmless number. The needles of fir trees were affected
by Cenangium ferruginosum Fr. (Syn. Cenangium
abietis (Pegs.) Duby and Lirula nervisequa (DC ex Fr.)
Darker (Syn. Lophodermium nervisequim (DC ex Fr.)
Rehm.). There were some dead and broken trees
completely covered with lichen — (Figure 8) shown in
the first photo.

The fungi Dothistroma pini Hulbary; (Syn.
Scirrhia pini Funk et Parker) and Lophodermium
pinastri, Lophodermium seditiosum were present on the
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seditiosum- cnabuju Hamag (Cnmka 15),
Cyclaneusma minus wu Sclerophoma  sp.
Tpynexxuuna Fomitopsis pinicola (Fr.) P. Karst

Kao u
Kao0 Hu

Cauxka 16. Fomes annosus Kao M TEHTpaTHA TPYJICK,
PAIUIUTUX Y3POUHUKA

Figure 16. Fomes annosus and heart rot caused by
different agents

Dothistroma  pini jaBjba ce  Ha
MPOILIOTOUINBUM YeTHHaAMa LpHor Oopa, y 2015.
ToJIMHU U TO cia0d Hamana. Ha yetmHama Oenor Gopa je
npucytad Diprion pini L. a Ha KOpH U3JIETHU OTBOPH
Siricidae -a m Mexanydka omrehema kope.

Ips typographus L. jaBiba ce rjie mocroje cyBa,
W3BaJbeHA crTabya cmpue, ciuka 18. Ha kopeHOBOM
cucTeMy J1ako je tana yountn - Cnuka 17, u BUT 419 —
HAjolacHUjer  MaTOreHa  YEeTHHAPCKMX  CacTOjHHA
YOIIIITE.

Ocrane sumhapcke BpcTe Ha KOjuMa Cy
eBUJICHTHpaHa orrrehema 07 O0NECTH W IITETOYMHA CY
rpad, KJIEH, TOPCKH jaBOP, MOJLCKH jaceH, Ope3a U AUBJbE
Bohkapune. JaceHoB cypnam (Stereonychus fraxini
Deg.) jaBiba ce Ha TIOJLCKOM jaceHy, OMOMHIMKAIIN]CKA
Tayka 11.

Omrrehera abuoTuykor mopekna cy, usmely
OCTaJIMX TYKE HEMapa3uTHOT MOPEKJia a jaBjhajy Ce Ha
kopu Jnebama OykBe, Ha I[OjeAMHAYHHM CTaOIMMA.
Mpa3zomnynuHe Cy yO4bHBE, TOTOBO IICJIOM JIyKUHOM
ne6ma. YV 2015. roauHM MagaBUHE Cy M30CTalle jOII O
MOYETKA JIeTa U Y OBOj FOJMHH, KOja je BeoMma CyIIHa,
JIONIJIO je JIO TPEBPEMEHOT CYIICHha U ca NMPUMETHUM
KYTO-XJIOPOTUYHUM KpOIlkhaMma, Kao Ja je jeceme
CyIIeHke¢ Ha HEKOM JIOKalldjama Irmoueno Beh y aBrycry,
MA0KO ce JInmihe 3aJIpKajio Ha TpaHaMa.

Scots pine needles (a weak attack), as well as
Cyclaneusma minus and Sclerophoma sp. and the wood-
rotting Fomitopsis pinicola (Fr.) P. Karst.

- >

o W

Cauxa 17. Heterobasidion annosum — HajonlacCHUjU
MaTOTeH YeTHHAPCHX IIyMa, CIIUKA y IPUIAHKY

Figure 17. Heterobasidion annosum — the most
dangerous pathogen of coniferous forests, butt end

Dothistroma pini appeared on the prevous-year
needles of the Austrian pine in 2015, but it was only a
weak attack. Diprion pini L. was found on the needles of
Scots pine trees and exit holes of Siricidae and some
mechanical injures could be seen on the bark.

Ips typographus L. was fond on dead uprooted
spruce trees, Figure 18. It was then easy to identify the
most dangerous pathogen of conifer stands on the root
system — Figure 17, SP 419.

Other broadleaved species with injuries caused by
diseases and pests were hornbeam, maple, sycamore,
ash, birch and wild fruit trees. Ash weevil (Stereonychus
fraxini Deg.) appeared on the narrow-leaved ash, sample
plot 11.

Among others, the damage caused by abiotic
factors occurred in the form of non-parasitic gnarls on
the bark of individual beech trees. Frost bites could be
seen along the whole length of the trunks. Since there
was no rain from the beginning of the summer 2015, this
year, which was very dry in general, saw pramature leaf
discolouration and the crowns turned yellow due to the
chlorosis. The leaves dried out as early as August in
some locations, although they were not rejected till
autumn.
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Cauxka 18. BUT 419, uznetHu oTBOpH HA CTA0Iy cMpYe
noTkopmaka Ips typographus (Opwr.)
Figure 18. SP 419, exit holes of the bark beetle Ips
typographus (Orig.) on a spruce tree

AHTpomnorena u apyra omrehema OHOTHYKOT
nopexJia

Omrehema o1 M3BIaYeHa U pylIeHa MIPUCYTHA
cy Ha ctabnuma OykBe Ha cenam BUT rae HexocTajy u
1o YuTaBH KBajpaHTtu. [Ipyra omrehema cy HEmO3HATOT
MopekJia Kao WITO je yrmala Kope Koja ce jaBjhba Ha
necetak crabana. Mexannuka omrehema O ITyMCKHX
IITUIA JCTEKTOBaHa Cy Ha cTabimMa cMpue (Tadka 420).
Mexannuka omrehema nedana XxpacTa perucTpoBaHa cy
U Ha MO JIeCeTaK HCIMTHBAHMX CTabaja IO TadkH, a
HacTrajla Cy JICjCTBOM aHTPOIIOTeHOT (haKTopa, OJHOCHO
NPWIMKOM o0apama M H3BIayema CcTadlla MPUINKOM
ceue. OBe o35eAe TMpPEACTaBba)y MNOTCHIIWjATHY
OIIACHOCT M yJIa3 3a MHOT€ IITETHE HHCEKTE, IJbUBE KOje
MIPOY3POKY]jy onacHe OONECTH.

Omrehema aGMOTHYKOT MOpeKJIa

['yke HemapasuTHOr IOpEKNIa jaBJbajy ce Ha
kopu nebama Oykse. (ump BUT 6p. 30, 96).
MpasonynuHe cy youbHBe Ha  crabamiMa OyKse,
TOTOBO 1II€JIOM MOYKHHOM jeOna. ['poMomynuHa Ha
JEITHOM CTalJly jeye TMOCTOjH IIeTIOM JIYyXKHHOM je0iia.
Mexannuka omrehiema Bpxa Ha KUTHaky uma 4%
crabama. Mexannuka omrehema crabna KdTHaKa
HacTaja Cy HPWINKOM olapama M HM3BIadema cTabia
IOPUWINKOM cede. Mpas3onynuHe W JApyra MexaHH4Ka
omrehema noctoje Ha 3 BUT.

Ha Bumre crabana jene npuMeheHo jako Iypeme
CMOJIe, a M0 MCKYCTBY W3 IPETXOJHHX TOAMHA, CBA Ta

A

Cauka 19. bpoj nerana Lymantria dispar L.
(Lepidoptera: Lymantriidae) unHu OpojHOCT TIOMyamuje
MEpJbUBOM
Figure 19. The number of egg clusters of Lymantria
dispar L. (Lepidoptera: Lymantriidae) make the
population abundance measurable

Anthropogenic and other abiotic damage

The damage caused by skidding and logging was
registered on beech trees on 7 SP where entire quadrants
were missing, The damage caused by abiotic agents also
included injuries of unknown origin and bark scorch in a
dozen of trees. Mechanical injuries caused by forest
birds were detected on spruce trees (SP420). Mechanical
damage was registered on a dozen of investigated oak
trees per plot. It was caused by human activities, such as
felling and extraction of trees. These injuries represent a
potential threat since they make entrance to many
harmful disease-causing insects and fungi.

Abiotic injuries

Non-parasitic gnarls were found on the bark of
beech tree trunks (SP 30, SP 96). Frost bites could be
seen along the whole length of beech tree trunks. There
was a thunder bite on one fir tree. It affected the whole
trunk. Mechanical injuries of tree tops affected 4% of
sessile oak trees. They were caused by human activities,
i.e. during the felling and extraction. Frostbites and other
mechanical injuries were registered on 3 SP.

Strong resin bleeding was detected on several fir
trees. The experience tells us that such trees die within a
year. Usnea barbata lichen organisms were abundant
and their presence points to healthy living conditions.
There were some dead and broken trees completely
covered with lichen.

Ice breakages were frequent in 2015. They
occurred in the periods of severe frosts, preceded by
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crabma he ce HapeaHe TOAMHE OCYIIUTH. Y BEJIHMKOM
obumy mpucyTHH Cy numajeBu - Usnea barbata, xoju
cy onpa3 3zapaBor cranuiura. [IpucyTHa cy u moTImyHO

CyBa W TpeloMJbeHa crTabima TOoTImyHO obpacia
JIUTIIajeBUMA.
3a  2015. roaMHy KapakTepUCTHYHH CY

JICJIOJIOMH, HACTANM Y MEPHOANMA jaKOT Mpasza KOM Cy
nperxomwie manaBuHe (Ha Behmam BUT y Hcrounoj
Cp6wuju, aup BUT 6p. 70).

Y 2015. rogurm gonwio je 0 u3OHjama
ITyMCKUX Tokapa Ha Hekonuko BUT (amp BUT 6p. 96),
ma je oBo OMo jemaH ox (hakTopa KOjH Cy pe3yaTHpalid
MOTITYHUM OJICYyCTBOM aCHMHJIAIMOHUX opraHa. Hakon
TOTa, TOXApUIITa OCBaja NMUOHHPCKA BEreranuja, a y
CYKIIECHJH YCTICIIHU]j€ Cy WX MHBA3UBHE (KYIIMHA) WIIH
€KOHOMCKH-TIPOM3BOJIHO ¢J1a00 BPETHOBAHE BPCTE.

OneHa crama KpolIlku crabana oOyxBaTuia je
onpehuBame cremeHa nedosujanMje Kao IMOKazaresb
Cyllierha aCHMUJIALIMOHNUX OpTraHa, CyIIeme — YKIAmhambe
crabama, craryc crabana, CeHKa KpPOIIEkHU, BHIJBUBOCT
KpOIIlbM M TpaHcmapeHTHocT jumrha. Takohe cy Ha
W3MIBOjCHH cTa0imMa neTeKToBaHa omrehema. 3a ¢cBako
ctabio koj Kora je youeHo omrteheme nara je okamyja,
CUMNTOM, y3pOK u wuHTeH3uTeT omTehema. [loctoju
BHJIJBUB TPEHII Ojaror cymiema cradama HakoH 2012. a
MIPUITHCY]j€ Ce TIPE CBETa CHTOMOJIONIKAM Y3POUHUIIIMA.

Ha rtaukama je OWJIO TPUMETHO TPHUCYCTBO
MOTKOPHAaKa, KOJjU Cy CeKyHJapHa IITeTOYMHA U
Hamanajy OonecHa u (U3HONOIIKH ociabibeHa cradina.
MelhytuM, yKONIHKO ce HamajgHyTa cTabia HEe YKIIOHE,
MOTKOPHAIIH CE IHUpe y KPYrOBUMa M Ha OCTaia 37paBa
crabma. Y OKBHPY HEKOJHMKO Tadaka (BaH JCTaJbHO
mperjieaHuxX cTabana) KOHCTATOBAHO j€ IOTITYHO
cyleme ctabana y Kpyry ca ormagHyTOM KOPOM U jaKuM
HaIaJ0M MOTKOPH-aKa.

rainfall (on most sample plots in eastern Serbia, e.g. SP
70).

Several sample plots (e.g. SP 96) faced forest fires
in 2015, so this was one of the factors that led to
complete absence of assimilation parts. After the fire,
the affected areas were colonized by pioneer vegetation,
and in succession invasive species (blackberry) or less
productive species were more successful.

The assessment of the tree crown condition
included the assessment of defoliation as an indicator of
the loss of assimilation parts, tree removal or mortality,
tree status, crown shading, crown visibility, foliage
transparency. The damage was also identified on the
selected trees. The assessment of damage consisted of
tree location determination, symptom description and
quantification of symptoms (extent) for each tree with
visible damage. There has been a visible trend of mild
tree decline since 2012. It is attributed mainly to
entomological causes.

The presence of bark beetles was also registered on
the sample plots. Bark beetles are secondary pests and
attack diseased and physiologically weakened trees.
However, if the infected trees are not removed, bark
beetles spread in circles and attack the adjacent healthy
trees. A few sample plots had circles (beyond the
examined trees) of completely infected trees with fallen
bark and a severe attack of bark beetles.
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8. KIMMATCKE KAPAKTEPUCTHUKE 3A 2015.
I'OJUHY HA TEPUTOPUJU CPBUJE

Amnajusa 3ume 2014/2015. roqune

VY Behem pemy Cpbuje 3uma 2014/2015. rogune
je Omma Tomna u Beoma kumHa. Y Iloxkerm je
perucTpoBaH HajMambH Opoj Mpa3HHUX MOaHa O Kaj
MIOCTOj€ Mepema Ha TOj CTAHHUITH. PermcTpoBaH je jeman
TOIUTOTHU TaJlac y BeheM Aeny 3eMibe.

Cpenma TeMmmepaTypa Ba3dyXxa y TOKY 3HUMeE
owra je y marepBany ox 0,9°C y Iloxern mo 4,2°C y
beorpamy, a y mmanmHCKHM mpenenuma ox -3,5°C Ha
Komaonuky mo -0,5°C na 3nmatubopy. HajBuiia mHeBHa
TeMIeparypa y TOKy 3UMe u3Mepena je 24. nenemoOpa y
3ajevapy u m3Hocuna je 19,1°C.

Bpoj nenenux nana, ca MakCUMajaHOM JHEBHOM
TemneparypoM HmxoMm ox 0°C, 0o je y WHTepBally oA
mer y Jlosaumu w  beorpamy mo 13 mama |y
JuMuTpoBrpaxy, a y IUIaHMHCKMM KpajeBUMa je
perucTpoBaHo on 24 nexeHa naHa Ha 3iatubopy 1o 42
nana Ha Llpaom Bpxy m Komaonuky. 3abenexxenu 6poj
JeAeHUX naHa je Omo om mer mo 13 maHa Mamu of
MPOCEYHOT Opoja 3a 3UMCKY CE30HY.

Hajumka temneparypa y TOKy 3uMe U3MepeHa je
y Cjennmu 1. janyapa u u3Hocuia je -26,2°C.

Bbpoj wMpasHux pmaHa, ca  MUHHMAITHOM
TemmeparypoM HmxoM ox 0°C, 0o je y WHTepBally OX
26 y beorpamy mo 57 mana y 3ajedapy, a Ha IUTaHHHAMa
ox 66 Ha 3matubopy o 80 manma Ha KomaoHuky. bpoj
Mpa3HUX JaHa je oI cemaM A0 28 naHa MamH Of
nmpocedHor Opoja 3a 3umy. Y Iloxeru je peructpoBaH
HajMamu Op0j Mpa3HUX JaHa OJf KaJll MIOCTOje Mepemha Ha
T0j cranui. OBe 3uMe je 3a0enexxeHo 56 Mpa3HUX TaHa
y Iloxeru, a paHuju MUHAUMYM Opoja Mpa3HHX JaHa je
3abemexen 1955. roguHe u u3HOCHO je 58 mana.

Y beorpamy je TokoM Beher nmema 3WMCKOT
mepuoja  cpenma, MaKcuMalHa M MHHUMallHa
TeMIepaTypa Ba3lyxa OWIa W3HAJ BHUIIECTOTUIIHET
mpoceka. Mcmom mpoceka je Omima kpajeMm merneMOpa o
MOYETKOM jaHyapa, Kao ¥ cpeauHoM (hedpyapa.

Tokom 3mmcke ce3oHe y Behem nemy CpoOuje
3a0eeXeH je jemaH TOIUIOTHH Tajac, JOK Cy JiBa
TOIUIOTHAa Tajaca peructpoBaHa y CmenepeBckoj
[amanmun w nHa Llprom Bpxy. Ha Behem 6pojy I'M
CTaHWIIa TOIUIOTHH TallaC j€é PErucTPOBaH CPEIUHOM
jaryapa 2015. rogune. Y Herotuny u 3ajeqapy TOKOM
3UMCKE Ce30He HHje 3a0eJe’KeH HHUjelaH TOIUIOTHH
tamac. Hajoyxw TOIDIOTHHM Tajac je PEerHCTpPOBaH y
Kuxunamu u 3pemannny u Tpajao je 13 mana.

On 29. meuemOpa n0 2. jaHyapa Ha HEKOJHKO
™M CTaHHUIIA (beorpan, Beauko I'pagumre,
CwmenepeBcka Ilamanka, KpasseBo, Iloxera, 3matubop,
Upun Bpx m Komaonuk) 3abenexeH je jenaH XJaIHH
Tanac.

8. CHARACTERISTICS OF CLIMATE IN SERBIA
IN 2015

Analysis of the winter 2014/2015 in Serbia

In most parts of Serbia the winter 2014/2015
was warm and very rainy. PoZega recorded the lowest
number of frost days in the history of temperature
recording at that weather station. There was one heat
wave in much of the country.

The mean air temperature during the winter was
in the range from 0.9°C in PoZega to 4.2°C in Belgrade,
and in the mountains from -3.5°C on Kopaonik to -0.5°C
on Zlatibor. The highest daily winter temperature of 19.1
°C was measured on December 24" in Zajear.

The number of ice days, with the maximum
temperature of 0°C, ranged from 5in Loznica and
Belgrade to 13 days in Dimitrovgrad. In mountainous
regions, 24 ice days were registered on Zlatibor and 42
days on Crni Vrh and Kopaonik. The recorded number
ofice days wasbetween 5 and 13 days below the
average number for the winter season.

The lowest temperature during the winter was
measured in Sjenica on January 1* and it amounted to -
26.2°C.

The number of frost days with the minimum
temperature below 0°C, was in the range from 26 in
Belgrade to 57 days in Zajecar, and in the mountains
from 66 on Zlatibor to 80 days on Kopaonik. The
number of frost days was 7 to 28 days below the winter
normal. PoZega recorded the lowest number of frost
days in the history of temperature recording at that
weather station. This winter recorded 56 frost days in
PoZega, with the previous minimum number of 58 frost
days recorded in 1955.

In Belgrade, during most of the winter, the
mean, maximum and minimum air temperatures were
above the long-term average. It was below the average
in late December and early January and in mid-
February.

During the winter, there was one heat wave in
much of the country. Two heat waves were recorded in
Smederevo and Crni Vrh. A heat wave was registered on
a number of GM stations in mid-January 2015. There
wasn’t one single heat wave in Negotin and Zajecar
during the winter. The longest heat wave was registered
in Kikinda and Zrenjanin and lasted for 13 days.

Several GM stations (Belgrade, Veliko Gradiste,
Smederevska Palanka, Kraljevo, PoZega, Zlatibor, Crni
Vrh and Kopaonik) recorded one cold wave from
January 29" to December 2™

The total amount of rainfall during the winter in
Serbia was around and slightly above the average values
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YKynHa KOJTMYMHA TaJlaBUHA jeé TOKOM 3HUME y
Cp0Ouju 6mira 0KO ¥ MaJio M3HAJ MPOCEUYHUX BPEITHOCTH
y OOHOCY Ha HOpMainy 3a pedepeHTHH nepuon 1961-
1990, ox 139,5 mm y banarckom Kaprnosmy mo 292,5
mm Ha Komaonmky. CyMa majaBWHA je V OTHOCY Ha
HopMmany Omna y umHTepBany on 103% y banarckom
Kapnosuy no 175% y CombGopy.

MakcumanHa [HEBHa KOJMYMHA I1aJaBUHA
perucTtpoBana je y Bpamy 7. ¢ebpyapa u m3HOCHIA je
39,8 mm.

bpoj nana ca magaBruHaMa oJ jeTHOT MITAMETpa
W BHWIIIE, PETUCTPOBAHMX TOKOM 3HUME, je 0mo ox 23 y
Kukunnu no 38 Ha Komaonuky. 3abenexenu Opoj maHa
ca maZiaBuHaMa O]l jeTHOI MWJIMMeTpa U Buile je a0 11
naHa Behu o] MpoceyHNX BPETHOCTH 32 3UMCKY CE30HY.

Bpoj nmaHa ca CHeXHUM TMOKpHUBa4YeM je, Y
HIDKUM nipenenuma Cpouje, 6Mo y uHTepBany ox 12 Ha
ITanuhy o 36 mana y JlumutpoBrpany. Y IUIAaHWHCKAM
mpeaenrMa Opoj JaHa ca CHeXKHUM MTOKPUBAYEeM OHO je y
unTepBany on 68 y Cjenunm no 86 Ha llpHom Bpxy.
PerucrpoBanu Opoj JaHa ca CHEXKHHUM TIOKPHBAYEM j€ Y
Behem nmemy 3emspe om 10 mo 30 mama Mamu of
npoceyHor Opoja naHa 3a 3uMy. MakcHMMajHa BHCHHA
CHEKHOT TMOKpHBava perucrpoBana je 11. ¢peOpyapa Ha
Komaonuky u mznocwmna je 117 cm.

TokoMm 3uMe, Tpajame cHjamba CyHIa OWIIO je
OKO M Majl0 M3HaJ TpaHHLa MPOCCYHHX BPEIHOCTH Y
nenoj Cpbuju. BpemmocTm ocyH4aBama OWie cy y
uaTepBary ox 185,2 y Iloxkerm mo 309,9 gacosa y
Cwmenepesckoj [Tananmnu.

Ananu3a npojeha 2015. roqune

[Iponehe 2015. ronune je OMUIO TOIUIO U KHUIITHO
y Behem geny Cpbuje. Ha Komaonuky u y Cjenunn je
npeBasul)eH THEBHM MaKCHMyM TeMIIEparype, IOK je y
HoBom Cany npeBasul)eH THEBHH MaKCUMyM KOJIHMYHHE
najaBuHa 3a nponehe.

Cpenma mposnehaa TeMriepaTypa Baszmyxa Owmia
je y unrepsainy on 10,6°C y Kypmrymnuju u [oxern no
13,6°C y beorpany, a y IUIaHUHCKHM NpeACINMa O
2,1°C na Komaonuky no 7,4°C na 3natubopy.

HajBuma temnepatypa Ba3myxa y ToKy nposieha
u3MepeHa je 6. maja y Rynpuju u usHocuna je 34,6°C.

Jletmux mana je 6uno ox aemser Ha [lamuhy mo
23 y Herotuny. Y BummuMm npenenuma cy 3a0enekeHa
nBa naHa y Cjenuum, a Ha 3matubopy Tpu ngaHa. Y
Behem neny CpOuje je 3abenexeHo o7 jeaaH 0 celaM
JeTHUX JaHa BUILE Y OJHOCY Ha MPOCEYHE BPEAHOCTH.
Yetupu Tpomcka gaHa cy 3abenexxeHa y Cpemckoj
MurtpoBun, Cwmeznepesckoj Ilamanuu, hynpuju wu
Humry, a y octanom gemy CpOuje o1 jeqHa 1o Tpy AaHa.

Hajsehn Opoj mMpasHux maHa 3a0eiexeH je y
TUTAHWHCKHUM KpajeBuma, oj 33 Ha 3matudopy u Llpaom

compared to the reference period 1961-1990. It
amounted to 139.5 mm in Banatski Karlovac to 292.5
mm on Kopaonik. Rainfall totals ranged from 103% of
the normal value in Banatski Karlovac to 175% in
Sombor.

The maximum daily rainfall total of 39.8 mm.
was registered in Vranje on February 7"

The number of days with the precipitation of 1
millimeter or more was from 23 in Kikinda to 38 on
Kopaonik. The number of days with precipitation of one
millimeter or more was up to 11 days above the average
values for the winter season.

The number of snow days in the lowlands of
Serbia ranged from 12 in Palic to 36 days in
Dimitrovgrad. In mountainous areas, the number of days
with snow cover was in the range from 68 in Sjenica to
86 Crni Vrh. The recorded number of snow days was in
most of the country from 10 to 30 days below the
average number of days for the winter. The maximum
depth of snow cover of 117 cm was recorded on
Kopaonik on February 11"

During the winter, sunshine duration was around
and a little above the limits of average values throughout
Serbia. Sunshine duration values were in the range of
185.2 hours in Pozega to 309.9 hours in Smederevska
Palanka.

Analysis of the spring 2014/2015 in Serbia

The spring of 2015 was warm and rainy in most
parts of Serbia. The maximum daily temperature was
exceeded on Kopaonik and in Sjenica, while the daily
maximum spring precipitation was exceeded in Novi
Sad.

The mean spring air temperature was in the
range from 10.6°C in KurSumlija to 13.6° C in Belgrade,
and in the mountainous areas from 2.1°C on Kopaonik
to 7.4°C°C on Zlatibor.

The highest spring air temperature of 34.6°C
was measured in Cuprija on May 6"

The number of summer days ranged from 9 in
Pali¢ to 23 in Negotin. Higher areas recorded two days
in Sjenica and three days on Zlatibor. Most of Serbia
recorded from one to seven summer days above the
average. Four tropical days were recorded in Sremska
Mitrovica, Smederevska Palanka, Cuprija and Ni§ and
from one to three days in the rest of Serbia.

The largest number of frost days was recorded
in the mountains, from 33 on Zlatibor and Crni Vrh to
53 on Kopaonik. In the lower regions, PoZega had the
greatest number of frost days (18 days), while there were
no frost days in Belgrade. Most of Serbia recorded from
one to eight frost days below the average values. There
were 24 ice days, 6 on Kopaonik and from five to seven
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Bpxy no 53 wa Komaonuky. Y HIKHM TpeaennMa
HajBWIIIC Mpa3HUX daHa je Omio y Iloxkerm, ocamHaect
naHa, oK ux y beorpamy Huje Omno. Y Behem nemy
Cpbuje je y OmHOCY Ha TIPOCEYHE BPETHOCTH
3a0€IeeHO Of jeaH 0 OcaM Mpas3HHX JaHa Marbe.
3abenexxeHa cy 24 nenena nana 6 ma Komaonuky, a y
OCTaJIUM IJIAaHWHCKUM KpajeBuMa OJ1 IIeT 10 CeAaM JIaHa.

Hajamxka Temmneparypa Bazmyxa y TOKy mpoiieha
n3MepeHa je Ha Komaonuwky 4. u 21. Mapra U u3HOCHIA
je -12,2°C. Y HmWKHM TMpeAeinMa HajHIKA JTHEBHA
TeMmreparypa Ba3dyxa u3MepeHa je 12. wmaprta y
Jumurposrpanxy n u3Hocmia je -6,2°C. Y beorpany je,
TokoM Beher aena mpoieha, cpelnma, MakcUMalHa H
MUHUMaJHA TeMIleparypa Ba3ayxa Owia W3HaX
BUIIIETOIUIIHET MPOCEKa, JOK j€ MOYETKOM ampuia U
KpajeM Maja Omjia 3HaTHO MCIOJ] TPOCEYHHUX BPEAHOCTH.

Cyma nagaBuHa TOKOM Mipoinieha je y Behem meny
Cp6uje Ouna u3HAA MPOCEIHUX BPEIHOCTH Y OTHOCY HA
HopMmany 3a pedepentHu mnepuon 1961-1990. Cyma
najaBuHa je y OJHOCY Ha HOpMaily Ouia y HHTEpBaly OX
67% y 3pewannny u Herotuny mo 181% y Hosom
Cany.

MakcumanaHa JHEBHa KOJIMYMHA TaJaBUHA
peructpoBana je y HoBom Cany 25. Maja 1 u3HOCHIIA je
121,9 mm. OBom BpenmHomrhy je mpeBa3ul)eH ITHEBHH
MaKCHUMYyM KOJMUYMHE MaJaBruHa 3a mpoiehe (mpeTxoIHu
MakcUMyM je 3abenexen 1987. rogumne, 22. maja H
u3Hocuo je 91,8 mm). Y hynpuju je Takohe npesasuljen
JHEBHH MaKCHUMyM KOJHYMHE MajaBuHa 25. Maja H
u3Hocuo je 81,4 mm (IpeTxogHH je peructpoBaH 23.
Maja 1961. ronuHe 1 u3HOCHO je 54,3 mm).

bpoj nana ca magaBuHaMa o1 jeTHOT MIJTAMETpa
U BHIIe TOKoM mpojeha je 6wo y mHTepBany ox 18 y
3pewmannny 1 Kukunaan no 37 Ha Konmaonmky. Hajsehe
ojcTyname Opoja JaHa ca MmagaBUHaMa PETUCTPOBAHO je€
y KparyjeBuy u u3nocuso je 6 nana.

Bpoj nmana ca cHexHMM NOKpHBadeM je OuO
HCITOI TIPOCEYHNX BpemaHOCTH y Behem memy Cpbuje mok
j€ Ha IIaHuHaMa O6wmo W3Haa mpoceka. Ha mmannHama je
Opoj mana 6wo y untepBany on 31 na Llpnom Bpxy nmo
63 nma KomaoHmky. MakcumaiHa BHCHHA CHEKHOT
MMOKpUBada perucTpoBana je 9. anpuia Ha KomaoHuky u
m3Hocmna je 149 cm. Ha 3nmatubopy je 8. mapTta
npeBazul)eHa MakcHMallHa BHCHHA CHEXHOT ITOKpHBaya
3a mrepuon 1961-1990. ronuna, u Taga je m3MepeHo 79
cm (TIpEeTX0JHH MAaKCUMYM je 3abenexxeH 9. mapta 1984.
TOJIMHE W U3HOCHO je 74 cm).

Toxom mponeha Tpajame cujama cyHIa OO je
y TpaHHWIlaMa MPOCEYHUX BpemHOoCTH y Iienoj Cpowuju.
Bpennoctu ocyHuyaBama Ouiie cy y untepBairy o 478,6
Ha Komaonuky mo 674,2 gacora y Combopy. Y omHOCY
Ha HopMmally 3a pedepeHtHu mnepuox 1961-1990.,
Tpajame cHjama cyHIa u3HOcHio je of 91% y 3ajeuapy
1o 122% y Combopy.

days in other mountainous regions.

The lowest air temperature during the spring
was measured on Kopaonik on March 4" and March 21
It was -12.2°C. In the lower regions, the lowest daily
temperature of -6.2°C was measured in Dimitrovgrad on
March 12", In most of the spring, Belgrade had mean,
maximum and minimum air temperatures above the
long-term average, while it was well below the average
values in early April and late May.

Spring rainfall totals were in most of Serbia
higher than average compared to the normal for the
reference period 1961-1990. Tthe rainfall total was in
the range from 67% of the normal value in Zrenjanin
and Negotin to 181% in Novi Sad.

The maximum daily rainfall total of 121.9 mm
was registered in Novi Sad on May 25" This value
exceeded the daily maximum precipitation for spring
(the previous maximum of 91.8 mm was recorded on
May 22" 1987). The maximum daily amount of
precipitation was also exceeded in Cuprija on May 25"
It amounted to 81.4 mm and the previous maximum of
54.3 mm was recorded on May 23" 1961.

The number of days with the precipitation of a
millimeter or more during the spring ranged from 18 in
Zrenjanin and Kikinda to 37 on Kopaonik. The largest
deviation from the average number of days with
precipitation was registered in Kragujevac and amounted
to 6 days.

The number of snow days was below the
average values in most of Serbia while it was above the
average in the mountains. In the mountains, the number
of snow days ranged from 31 on Crni Vrh to 63 on
Kopaonik. The maximum depth of snow cover of 149
cm was measured on Kopaonik on April 9", Zlatibor
exceeded the maximum depth of snow for the reference
period 1961-1990 on March 8" when the depth of 79 cm
was measured (the previous maximum was recorded on
March 9", 1984 and amounted to 74 cm).

During the spring, sunshine duration was within
the limits of the average values throughout Serbia.
Sunshine duration values were in the range from 478.6
hours on Kopaonik to 674.2 hours in Sombor. Sunshine
duration ranged from 91% of the normal for the
reference period 1961-1990 in Zajecar to 122% in
Sombor.

Analysis of the summer 2014/2015 in Serbia

The summer of 2015 was extremely warm, the
second warmest in Belgrade. The amount of rainfall was
below the average values. Three heat waves were
recorded.

The mean air temperature during the summer
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Amnajusa jgera 2015 .roagune

Jleto 2015. roauHe je OMII0 €KCTPEMHO TOILIO, Y
beorpamy npyro Hajroruije. KonwunHa mnamaBuHa je
Omna WCroja TPOCeYHUX BpenHocTH. PermcrtpoBana cy
TpH TOIUIOTHA Tajaca.

Cpenma TeMIepaTypa Ba3ayxa y TOKY JeTa
ouna je y untepsaiy on 20,7°C y [oxeru no 24,9°C y
Beorpany, a y nnanunckuMm npeaenuma o 13,6°C Ha
Komaonuky g0 18,8°C na 3matudopy.

Hajpuma nHeBHa TemmepaTypa y TOKY JieTa
u3Mepena je 12. aBrycra y Bemukom I'pagumry wu
u3Hocwia je 38,7°C.

bpoj nermux naHa, ca MaKCHMAaJTHOM JTHEBHOM
TemreparypoM Buiom of 25°C, 6uo je y untepsainy 71
Ha [lamuhy mo 83 mama y Herormny, 3ajedapy wu
Banarckom Kapnosiy, a y IIaHHMHCKHM KpajeBUMa O]
jennor Ha Komaonuky no 46 nana na 3matubopy. Y
Bbeorpamy je 3abenexeno 79 neTHux maHa, mTo je 3a 17
JlaHa BHIIE Y OJHOCY Ha MpocevyHe BpenHocTH. Y Behem
ney CpOuje je Opoj NeTHhHX TaHa npeBa3ul)eH y 0JJHOCY
Ha 1pocek 3a 1961-1990. roguny. Hajsehe mosutmBHO
oJICTyname Opoja JIETHUX JaHa O] MpoceKa 3a0eIeKeHO
je Ha 3nmatubopy, 31 naH.

bpoj Tpomckux maHa, ca MaKCHUMAalTHOM
temneparypoM ButioM o1 30°C, Ouo je y uHTepBaiy ox
42 y Iloxern no 56 mana y 3ajedapy, a y IUIAHWHCKAM
kpajeeuma on 2 Ha llpaom Bpxy mo 10 ngama nHa
3natubopy u y Cjenuru. Y beorpany je 3abenexeHo 48
Tporickux mana. Y Behem memy Cpouje je Opoj TpOICKUX
JlaHa npeBasulieH y omHOCY Ha mpocek 3a 1961-1990.
roguHy. Hajsehe mo3utuBHO oacTymame Opoja
TPOTICKHX JaHa O]l Mpoceka 3alenexeHo je y Bemnkom
I'pamumty 1 u3HOCHIIO je 32 naHa.

VY Behem nemy CpOuje 3abenexeHe Cy TPOIICKE
HONM ca MHHUMAaJHOM TEMIIEpaTypoM BasgyXa BUIIOM
on 20°C. Hajsehu Opoj Tpornckux Hohu 3a0enexeH je y
Beorpany, 41 noh.

Hajamka TemmepaTtypa y TOKy JieTa H3MepeHa je
Ha Komaonwuky 25. jyHna u u3nocwia je 1,7°C.

Y beorpany je nero 2015. romuHe Apyro IO
peay HajTOIUIMje ca CPeAOM TEMIepaTypoM Ba3ayxa
ox 24,9°C. Toxom Beher gena JIeTHET MepruoIa, Cpeamba,
MaKCHMaJIHa 1 MUHUMAIIHA TeMIlepaTypa Ba3ayxa Ouna
j€ M3HAJ BUILIETOAMIIHET TTPOCEKa.

CymMa majaBrHa je y OJHOCY Ha HOpMaly Ouma y
uHTepBainy ox 25% y Bemukom ['pagumry no 89 % Ha

3matubopy.

MaxkcuManaHa JHEBHa KOJIMYMHA IIaJlaBUHA
peructpoBana je y HoBom Cany 20. aBrycra u u3Hocuna
je 63,6 mm.

Hajsehe meratuBHO oicTymame Opoja mgaHa ca
najiaBiHaMa OJ jeTHOT MWJIUMETpPA U BHIIE OCMOTPEHO

ranged from 20.7°C in Pozega to 24.9°C in Belgrade,
and in the mountainous areas from 13.6°C on Kopaonik
to 18.8°C on Zlatibor.

The maximum temperature measured during the
summer was in Veliko Gradiite on August 12" and
amounted to 38.7°C.

The number of summer days, with the maximum
daily temperature above 25°C ranged from 71 in Pali¢ to
83 days in Negotin, Zajecar and Banatski Karlovac, and
in the mountainous regions from one day on Kopaonik
to 46 days on Zlatibor. Belgrade recorded 79 summer
days, which was 17 days above the average value. The
number of summer days exceeded the average for the
period 1961-1990 in  most of Serbia. The most
significant positive deviation in the number of summer
days from the average values was recorded on Zlatibor
(31 days).

The number of tropical days with the maximum
temperature above 30°C ranged from 42 in PozZega to 56
days in Zajecar and in the mountains, from 2 days on
Crni Vrh to 10 days on Zlatibor and in Sjenica. Belgrade
recorded 48 tropical days. The number of tropical days
exceeded the average for the period 1961-1990 in most
of Serbia. The most significant positive deviation in the
number of tropical days from the average values was
recorded Veliko GradiSte and amounted to 32 days.

Most parts of Serbia recorded tropical nights
with the minimum air temperature above 20°C. The
largest number of tropical nights was recorded in
Belgrade, 41 nights.

The minimum temperature measured during the
summer was on Kopaonik on June 25" and amounted to
1.7°C.

In Belgrade, the summer of 2015 was the second
warmest with the average air temperature of 24.9°C.
During most of the summer, the mean, maximum and
minimum air temperatures were above the long-term
average.

Compared to the normal, the total rainfall was in
the range from 25% in Veliko GradiSte to 89% on
Zlatibor.

The maximum daily rainfall total was registered
in Novi Sad on August 20" and amounted to 63.6 mm.

The largest negative deviation in the number of
days with the precipitation of one millimeter or more
was recorded in Novi Sad and Veliko GradiSte. It was
about 12 days below the average value for the summer.

During the summer, sunshine duration was
within the limits of the average values throughout
Serbia. Sunshine duration values were in the range from
727.5 hours in Zajecar to 964.2 hours in Novi Sad.

From the beginning of June, there were three
heat waves on the territory of Serbia. The first heat wave
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je y HoBom Cany u Benukom ['paaminTy, mTo je 3a 0Ko
12 mana mMame oJ MPOCEYHUX BPEAHOCTH 3a JIETO.

Tokom nera, Tpajame cHjama CyHIa OWJIO je y
rpaHdIlaMa TIPOCEYHUX BpenHocTHn y Behem gemy
Cpbuje. BpemHoctn ocyH4aBama cy Owie y MHTEpBAIY
on 727,5 y 3ajedapy no 964,2 vacoa y HoBom Cany.

Opn modetka jyHa, Ha TepuTopuju nene CpoOuje
pEeTHUCTpOBaHa Cy TpH TOIUIOTHA Tajaca. [IpBu TormoTHH
Tajac je 3abenexeH y JAPYyToj MOJOBHHHM jyiia, IPYTH je
PETUCTPOBaH y MpPBOj MOJIOBHHHU aBrycTa JOK je Tpehu
Tamac 3abenekeH KpajemM aprycta. Y Kukwaam u
3pemanrHy PETUCTPOBAH je YeTBPTH TOILIOTHH Tajlac y
NPBOj MOJIOBUHU jyHa.

Ananu3a jecenn 2015 .roqune

Jecen 2015. rogune je Omia TOmja M KHUILHA Y
Behem nemy Cpowje.

Cpenma Temmeparypa Ba3ayxa y TOKY jeCEHHU
owra je y uarepsany ox 11,0°C y Iloxeru no 13,8°C y
beorpamy, a y mianmHckuM mpenenmuma on 6,7°C Ha
Komnaonuky no 10,0°C na 3natubopy.

HajBumra mHeBHa Temmeparypa y TOKY jeCEHHU
n3MepeHa je 17. cenremOpa y Jlosuunu u BasseBy u
n3Hocuia je 39,0°C. PekopaHe BpeTHOCTH MaKCUMATHE
JTHEBHE TEMIIepaType Ba3ayXa 3a jeceH 3a0esexeHe cy y
Comb6opy, Jlozuuru, Iloxeru, Kypmymmuju, hynpuju,
Ha [Tamuhy, 3natubopy n Konaonuky.

Bpoj netwmux naHa, ca MaKCUMajaHOM JHEBHOM
TeMIrepaTypoM BuIoM of 25°C, 6Ho je y HHTEpBaIY O
11 na IManuhy no 18 mana y Bpamwy u JleckoBiy, a Ha
miaanHamMa ox 1 Ha Komaonmky mo 10 Ha 3matubopy.
Hajehe omcrymame Opoja JeTHHX maHa Of Ipoceka
3a0enexxeHo je Ha 31aTudopy U U3HOCH 8 JaHa.

Bpoj Tponckux nana, ca MaKCHMaTHOM JHEBHOM
temneparypoM ButioM o 30°C, Ouo je y uHTepBaiy of
7 y 3ajeuapy m Herotmny mo 11 mama y Hwumy m
Kpymesity, a Ha mraauaama ox 1 Ha Llpaom Bpxy mo 5
Ha 3natubopy. HajBehe onctyname Opoja TpoImCKuX
JaHa O] Tpoceka 3a0eNeXeHO je Ha MoIpY4Yjy
jyroucroune Cpowuje.

Hajumwka Temnepatypa y TOKy jeceHH U3MepeHa
je y Cjennnm 30. HoBeMOpa 1 u3HOCcHIa je -9,9°C.

Y beorpamy, Tokom Beher gema jecemer
nepuoja, Cpelma, MaKCHMalHa W MHHUMAJHA
TeMIlepaTypa Bazayxa Owia je W3HAJ BHIICTOIUIIEHET
npoceka. [loyeTkoMm u KpajeM mepuoja Temmeparypa je
Ouyia 3HaTHO MCIIOJ MMPOCEYHUX BPEAHOCTH.

TokoM  jeceHM  perucTpoBaHa  KOJIHYHMHA
nazaBuHa Ouna je y uarepBany on 158,7 mm na [Tanuhy
10 358,5 mm y Herotuny. ¥ JJumutposrpany u Bpamy
jecer 2015. rommue je Tpeha HajkuAITHHja jeceH a y
Herotuny u Ha [lpaom Bpxy ueTBpTa.

CyMa majgaBHHA TOKOM jECEHH je Y CKOpPO LEJIOj

was recorded in the second half of July, the second was
registered in the first half of August, while the third
wave was recorded at the end of August. The fourth heat
wave was recorded in Kikinda and Zrenjanin in the first
half of June.

Analysis of the autumn 2014/2015 in Serbia

The autumn of 2015 was warm and rainy in
most of Serbia.

The mean air temperature during the autumn
ranged from 11.0°C in Pozega to 13.8°C in Belgrade,
and in the mountainous regions from 6.7°C on Kopaonik
to 10.0°C on Zlatibor.

The highest daily temperature during the autumn
was measured on September 17" in Loznica and Valjevo
and amonted to 39.0°C. The highest maximum daily air
temperatures for the autumn were recorded in Sombor,
Loznica, Pozega, KurSumlija, Cuprija, Pali¢, Zlatibor
and Kopaonik.

The number of summer days, with the maximum
daily temperature above 25°C ranged from 11 in Pali¢ to
18 days in Vranje and Leskovac and in the mountainous
regions from one day on Kopaonik to 10 days on
Zlatibor. The most significant positive deviation in the
number of summer days from the average values was
recorded on Zlatibor (8 days).

The number of tropical days with the maximum
temperature above 30°C ranged from 7 in ZajeCar and
Negotin to 11 days in Ni§ and KruSevac and in the
mountains from 1 day on Crni Vrh to 5 days on Zlatibor.
The most significant positive deviation in the number of
tropical days from the average values was recorded in
the area of southeastern Serbia.

The minimum temperature measured during the
autumn was recorded in Sjenica on November 30" and
amounted to -9.9°C.

Belgrade had medium, maximum and minimum
air temperatures above the long-term average. At the
beginning and at the end of the period, the temperature
was significantly below the average value.

During the autumn the rainfall totals ranged
from 158.7 mm in Pali¢ to 358.5 mm in Negotin. In
Dimitrovgrad and Vranje, the autumn of 2015 was the
third rainiest autumn and the fourth in Negotin and Crni
Vrh.

Autumn rainfall totals were in most of Serbia
higher than the average compared to the normal for the
reference period 1961-1990. Compared to the normal,
the rainfall totals ranged from 103% in PoZega to 234%
in Novi Sad.

The maximum daily rainfall total was recorded
in Negotin on September 11" and amounted to 91.4 mm.

During the autumn, sunshine duration was

45



Cp6uju Onma U3HAI MPOCEYHUX BPETHOCTH Y OJHOCY HA
HOopMany 3a pedepentnn mepuonm 1961-1990. Cyma
MaJIaBHA je Y OJTHOCY Ha HOpMaTy OWiia y MHTEPBAITY OJT
103% y Iloxern no 234% y Herotuny.

MakcuManHa JHEBHA KOJHMYMHA IaJIaBHHA
peructpoBana je y Herotuny 11. centemOpa 1 u3HOCHIa
je 91,4 mm.

ToxoMm jecenu, Tpajame CHjamba CyHIIa OWJIo je y
rpaHdIiaMa IMPOCEYHUX BpemXHOCTH y T1ienoj Cpowuju.
Bpennoctu ocyHuaBama Owne cy y uHTEpBaity ox 336,6
y 3ajedapy no 494,4 sacosa y beorpany.

VY onmHocy Ha HOpMally 3a pedepeHTHH TepHOo.
1961-1990., Tpajame cujama cyHIa H3HOCHIIO je o1 74%
y 3ajeuapy a0 107% y beorpany

Y TOKy jeceHHM perucTpoBaHa Cy YETHPH
torutoTHa Tanaca3 y Behem neny CpoOuje.

XnamHU Tamac je PErucTpPOBaH IMOYETKOM
HOBEeMODa.

within the limits of the average values throughout
Serbia. Sunshine duration values were in the range from
336.6 hours in Zajecar to 494.4 hours in Belgrade.
Compared to the normal for the reference
period 1961-1990, sunshine duration ranged from 74%
of the normal in Zajecar to 107% in Belgrade.
A cold wave was recorded in early November.

46



HHPAREIBE U ITPOLEHA YTULAJA 3AT'ABEIHA BA3JIYXA U
IBEI'OBUX EOEKATA Y HTYMCKUM EKOCUCTEMHUMA HA
TEPUTOPUJU PENTYBJIMKE CPBUJE - MOHUTOPUHI' CTAIBA
HIYMA

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

HMucTuTyT 32 Inymapcerso, beorpan

Institute of Forestry, Belgrade

HUBO II
LEVEL I1

Oraeano nosbe Hupoa II - UHTeH3MBHY MOHMTOPHHT
y JII HII Konmaonuk
Level II Sample Plot - Intensive monitoring
PE NP Kopaonik

Oraeano nosbe Hupoa II - UHTeH3MBHM MOHMTOPHHT
HIT" "Tumouke myme'' bosbeBan, LITY bop, I'J '"'puu Bpx-Kynunoso'
Level II Sample Plot — Intensive monitoring
FE "Timocke sume™ Boljevac, FM Bor, MU "Crni Vrh-Kupinovo

OrJueano nosbe Hupoa Il - UHTEeH3UBHM MOHUTOPHHT
HIT "Yxkune' Yxuue, HTY Yikuune, I'J ""Moxkpa I'opa-Ilamak"
Level II Sample Plot — Intensive monitoring
FE "Uzice Uzice, FM Uzice, MU "Mokra Gora-Panjak
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9. VBOJI

MonutopuHr BuTagHOCTH Iyma Hwusoa 2,
MIpeICTaBIba MIPUMEHEH CUCTEM YHOpETHUX
MPEeIMETHUX HCTPaKUBamba W3 BUIE HAYYHUX 00JacTu
mymapcrea. Hayyno wuctpakuBauku pan y mnpahemy
CTama  IIIyma Ha HuBoy 2 «kapakrepuiie
MYJITHAUCIUIUIMHAPHA M CTYIUO3HHJH TMPHUCTYI, Kao U
npaheme  HEymopeauBO  BHIE  IapaMmerapa  On
MoHuTopuHra Ha Husoy 1. Orneane craHune 3a
MOHMTOpUHT HwuBoa 2, wWHCTanupane cy IIHPOM
EBpomnckor KOHTHHCHTA npema JETMHCBEHO]
metoponoryju ICP Forests mporpama ca musbem aa ce
KOHTHHYQJIHO BpIlIE Mepemha W CaKyIUbajy MOJaly O
CTamy IIyMa y KOjUMa BJIaTajy Pa3IuduTH CTICHH(PUIHHA
€KOJIOIIKH YCJIOBH.

OBe mrymMcke OHOLIEHO3E HAjpPa3sTUUUTHjUX CY
TaKCOHOMCKHX MPHIAIHOCTH, Ca HIMPOKHM CIEKTPOM
pasiuKa y IUBEP3UTETYy BpPCTA, CTEMEHYy YOBEKOBOT
YTHIIaja Y CMUCITY UHTCH3UBUPAha BbUXOBE MPOU3BOIHE
dbyHKIHje, 10 IIyMa y KOjuMa Ce MPUMEHY]y H3PHUUTO
YyOpaB/badKl MEXaHW3MH OYyBamka CTAHMIITA, ca
CTPOTHM PEeKUMHUMA 3aIlTUTE U KOH3epBallyje.

IIymcku exocucTeM Kao M3Y3€THO CIOXKEH
EHTHUTET, OJUINKY]y Pa3IMIUTH TapamMeTpl MOI0KHU
KOHCTaTHUM BapujalyjaMa ycieJl HEMpecTaHor U
HEOJIBOJUBOT  JICJIOBaka AOMOTHYKUX ¥ OHUOTHYKHX
YUHHUJIAIA.

MN3a30BuM W IHJBEBH OBAaKBOT HCTPAXKMUBAYKOT
MPHUCTyNa Cy Ja C€ HAaKOH BUIICTOIUINLUX aHAIIM3a
MOTYy YOUMTH 3aKOHHUTOCTH M U3BYyhW 3akipydnm o
(dheHoMmeHy cymiema Imyma y EBpomu, kao U jacHHje

neduHUCake CUCTeMa ,,y3pOK-TIOCHenuIa’ 3a CBe
npaheHe npoMeHe.
Kpurepujymm  mpolieHe  KOj€é  WHTCH3WBHHU

MOHHTOPUHT TIOApa3yMeBa, YycarjlallleHn Cy H TakKo
onpehenn nma ce n00HMjeHM MOmaNK O CTalky IIyMa,
HAaKOH YHOCAa W CTaTHCTUYKE oOpajie aHAIUTHYKH U
JIOTUYKH JIAKO TIopejie, Aajyhm OCHOBY 3a pa3InduTe
KOMIIApaTUBHE CTyAHje. YOdaBambeM CIUYHOCTH U
pasnuka, oa0aIyjy ce WM MPUXBATajy MPETIOCTaBKE O
NpUMapHUM  Y3pOYHHIIMMA  HapylleHe MPUPOIHE
paBHOTEXE y IIYMCKHM 3ajelHuIama, mpeaBuba najbu
TOK HACTaJUX MPOMEHA M CTPATEIIKU, ca TIICAUIITA
BHIIIE TIPUMEH-CHUX IIyMapCKUX Hayka, mpemynpelyje
JaJhe JETpagupame IIyMa Kao MPHUPOIHUX LEIHHA O
HETPOLEHUBE BPEIHOCTH.

OcHuBameM orienanx mnaprena y HIT dpymka
ropa, HII Komaonuk, Onaruma, LpaoM Bpxy 1 Mokpoj
l'opu Cpbuja ce mpukibyumna EBporckoj Mpexu ox
npexo 800 GmonHaMKaIMjckux Tauaka Huso-a 2.

Hawmencke orneane moBpIIMHE 3a WHTCH3UBHH
MOHHTOPUHT yTHI3ja TPEKOTPAHUYHOT  Ba3yIIHOT
3arahemba Ha IIymcke ekocucteme y Cpbuju -

9. INTRODUCTION

Level II monitoring of forest vitality is an
applied system of comparative analyses and combines
studies from different scientific fields of forestry.
Scientific research in the Level II monitoring of forest
condition is characterized by a more elaborate
multidisciplinary approach. Level II measurements
include an extremely greater number of parameters than
the Level I monitoring. Level II 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 diversity of
species. They also differ in the degree of human
interference and range from forests in which the human
impact has been intensified in order to improve their
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
continual 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 in
various comparative studies. By perceiving the existing
similarities and differences, we can accept or reject the
assumptions about the primary causes of the disturbed
natural balance in forest communities, predict the future
trend of these changes and plan a strategy to prevent
further degradation of forests as invaluable natural
resources.

By establishing sample plots in NP Fruska Gora,
NP Kopaonik, NP OdzZaci, Crni Vrh and Mokra Gora,
Serbia joined the European Network of over 800 Level
IT sample plots.

Sample plots established for intensive
monitoring of the impacts of transboundary air pollution
on the forest ecosystems in Serbia — Level II intemsive
monitoring plots were established in the period from
2009 to 2013, together with 10 operating panels (from
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OuouHAMKalMjcke Tauke HupBoa 2  OCHOBaHE Cy Y
nepuoxy ox 2009 mo 2013. rogmHe, ca AecCeT pagHUX
maHena — w3 10 3aceOHMX CTPY4YHHX O0OJACTH
[IyMapcTBa, IpyNUCaHNX npeMa peaMeTy
ucrpakmBama. CBe aktuBHOCTH Ha BUT Huso 2
CIpOBEZIC C€ y CKIaay ca YIOYyTCTBOM O MeTojama H
KpUTEpHUjyMUMa 3a YCarjlalieHO Y30pPKOBame, OIICHY,
MOHUTOPUHT W aHAIW3y yTHIaja 3aralema Basayxa Ha
mryme rpema ICP Forests Manual-y.

Oruenno noJsbe ""Komaonux''

Ornenna TIOBPIIUHA 3a UHTCH3UBHU
MOHHMTOPUHI' - OMOMHAMKAIMjcka Tayka HwuBoa 2 Ha
Konaonuky ocnoBana je y 2010. rogunau. OriemHo
M0JbE HaNa3U ce y 74-0M oJlleJbeby Ta3JUHCKE jeMHULIC
,,CaMOKOBCKa peka* y HaroHaTHOM napky KomaoHuk y
4YHCTO] cacTojuHu cmpue, Picea abies (L.) H.Karst.
[oBpmuna BUT Tauke HuBo-a 2 na Komaonuky je 0.5
xa (100x50m).

I[To oapehuBamy JlOKalje MPUCTYIHIO C€
TEOJICTCKOM CHHMamy JoKamnuje Oyayhe orienne
napueie. Ca crabiia y OKBUPY Haplieie ¢y o0eliexeHa
CTalTHMM O3HaKama Ha KopH JapBeta oja Opoja 1 — 195.
N3palheH je AWTHTANHU CUTYallMOHH TJIAH TMaprenie Ha
KOME Cy MpUKa3aHa CHUMJbeHa ctabia. [Tomoxkaj cBakor
ctabna neuHUCAH je KOOpJAMHATaMa KHJIOMETapCKe
Mpexxke. Ha JWUTWTAlHOM CHTYallMOHOM IUIaHy je
MpHKa3aHa ¥ BUCHHCKA TPE/ICTaBa TePEeHa.

[To reomeTckOM CHUMamYy TapIielie MPUCTYIIHIIO
ce TOJM3amy Orpaje Kako OW ce WHCTAMCAaHa OmpeMa
3aIITUTHIIA O] IUBJHAYM U HEYMOCICHUX JIHUIIA.

10 different scientific fields of forestry, grouped
according to the study field). All the Level II 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.

Sample plot “Kopaonik™

The Level II sample plot for intensive
monitoring on Kopaonik was established in 2010. The
sample plot is located in compartment 74 of the
management unit ~Samokovska reka” in the national
park Kopaonik, in a pure spruce stand Picea abies (L.)
H.Karst. The area of the Level II sample plot on
Kopaonik is 0.5 ha (100x50m).

After the location had been determined, 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
longitude and latitude coordinates. The digital map
included the altitude of the presented terrain.

After the plot had been surveyed, a fence was
built to protect the installed equipment from wild
animals and people who were not engaged in the project.

Camnke 24 u 25. Ornenna naprena Komaoauk
Figure 24 and 25 . Sample plot Kopaonik
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Orpana je m3pahena ox OarpemoBux ctyOOBa,
TUICTCHE TOIIMHKOBAaHE KWIIE W pPaBHE IOIMHKOBAHE
kute ykymHa Bucune 2.0 M. [locTaBibeHe cy aBE Kamuje
jemHa xoincka mupuHe 3.0 M U je[HA Tenrayka MIUPUHE
1.5 m.

Y OoKBuUpY OTJIeZlHE TOBPIIMHE H3/IBOjEHE CY H
TpU TOTIApIene, IuMeH3Hmje 25 X 25 M H TO;
MoTIapiesia 3a TPOIEHY CTakba KpyHa W IPHUPAcTa,
MoTIapIiesia 3a 3eMJBUINTA U TOTHApIEeNa 3a MPU3EMHY
BETETAITH]y.

3a mpaheme cTama KpOIIkU Yy OKBUPY OTJICIHE
mapiese UW3JBOjEeHa je HaMEHCKa mojmnapuena 2
IuMeH3nje 25x25M. Y OKBHpY TOTIapiiese 2 u3ABOjeHa
¢y 30 crabana Ha KOjUMa C€ OICEHY]E CTamhE KPOIITHH.

Y okBHpy TOTHApIIENE 32 IPU3EMHY BEreTarujy
W3[IBOjeHE Cy YeTpH OrJIe[HE Mmaplesie y BUAy KBalpara
mumersmje 10x10m 3a ¢QmopucTruka m BereTaryjcka
ucTpaxuBama. M3mely mormapiena u orpaje orieaHe
noBpiuHe Hanasu ce "Buffer" 3oHa.

JurnranHy CUTyalMoOHM TIaH W3BEJIEHOT CTarba
orJie/IHe mapiielie Aat je Ha ciunu 20.

Ha ornemHoM mosby je moctaBibeHa oIpeMa 3a
u3Boleme npoieca MOHUTOPUHTA U TO:

o 15 xomekTopa 3a BIaXHY JETO3UIH]jY
(,,Throughfall*) xoja mpona3u kpo3 KpyHe cTadana.

. 15 xomekTopa (cakyIjbadu) ITyMCKOT
omaja.

o 5 kosrekTopa 3a cHer (,,Bulk®).

. 5 KOJIEKTOpa (“Stemflow™) 3a

Y30PKOBa-€ JCTIO3MITH]€ KOja ce CITMBa HU3 CTA0IIO.

o 3 TpaBUTAaNMOHA  JIM3UMETpa  3a
CaKyIUbaHE W aHAIM3Y XEMHjCKOT CacTaBa 3eMJBUIIHOT
pacTBopa.

o 1 ayroMaTcka METEOPOJIOIIKA CTAHHIIA

. kyhuria 3a cmemraj WHCTpyMeHaTa M
ayara.

Ha ornennoj moBpmman y HII Komaonuk y
npBoj roaunu, 2010. roguHu, oamax mo orpahuBamy
mapueiie ¥ IOCTaB/balby OINpPEME MPHUCTYIWIO Ce
U3BOEY  OIEpaTHBHOT  IUIaHA METOA0JIOTHjOM
NpONKCaHuX 3aaaraka. lIporpamMoM MOHWTOpHHTa 3a
HuBo 2 obOyxmahene cy cneache rpyme mapamerapa:
cTambe KpyHa crabajna, ¢ojujapHe aHaIu3e, XeMH3aM
3eMJBHINTA, XEMHU3aM 3EMJBHIIHOT PacTBOpPa, MPUPACT,
npU3eMHa BereTanuja, arMocepcka Ieno3uiuja, mTeTe
01 O030HA, METCOpOJIOTHja, (EHONOTHja W IIyMCKa
POCTUPKA.

VYuecranoct mpahema MNOjeAMHUX MNapamerapa
MIpUKa3aHu ¢y y Tademn 31.

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
growth, 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 digital field map of the sample plot layout is
shown in Figure 20.

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.

* 15 litterfall collectors (samplers).

* 5 snow collectors ("Bulk’).

* 5 collectors ("Stemflow”) for sampling
deposition that pours down the tree.

e 3 gravity lysimeters for the collection
and analysis of the chemical composition of soil
solution.

* 1 automatic weather station.

® a wooden house for keeping and storing
measuring instruments and field tools.

Immediately upon fencing the sample plot in the
National park Kopaonik in 2010, the implementation of
the operative plan was initiated in accordance with the
prescribed methodology. The Level II monitoring
programme included the following groups of
parameters: crown condition, foliar analyses, soil
chemistry, soil solution chemistry, tree growth, ground
vegetation, atmospheric depositions, ozone injuries,
meteorology, phenology, and litterfall.

The frequency of parameter monitoring is
shown in Table 31.
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Tabenaa 31. [Tapamerpu, yaectanoct npahema U HHTEH3UTET MOHUTOpUHTA 32 Huso 11
Table 31. Parameters, frequency of observation and monitoring intensity for Level II

Yudecranoct npahema/
Monitoring frequency

Crame kpyHa crabama/ Crown condition

Hajmame rogumme/ At least annually

®Dommjapue ananuze/ Foliar analyses

Caake nBe roguae/ Every two year

Xemuzam 3emspnmnta/ Soil chemistry

Caakux necer roguna/ Every ten years

Xemu3zam 3eMJbHIIHOT pacTBopa/ Soil solution chemistry

Kontunyamno/ Continuously

ITpupact/ Increment

Caakux net ronuHa/ Every five years

IIpm3emna Beretanuja/ Ground vegetation

Caakux net ronuHa/ Every five years

ATtmocdepcka genosunuja/ Atmospheric deposition

Kontunyamno/ Continuously

Ksamuter Ba3zgyxa/ Air quality

Kontunyamno/ Continuously

ITere o 030Ha/ Ozone injury

logummse/ Annually

VY 2015. rogunu, ypaheHa cy Mepema Koja ce
00aBJbajy KOHTUHYUPAHO U Ha TOAMIITHEM HUBOY:

- Ypahene cy aHanuse cTama Kpoumimu 3a 30
ctabana Koja cy ogabpaHa 3a Ty CBpXY.

- ¥Y3etu cy y3opuu noTpeOHU 3a QIOpUCTUYKA U
BETeTaIlMjCKa HWCTpaXWBama, mnponchHu, neTHH u
jE€CemH acIeKT MPU3EMHE M BETETaIH]e CPEIhEr cIipara
y CaACTOjUHH.

- VY30pKkoBame€ BI@KHE JIEMO3UIHjE U3
,» Throughfall“ u “Stemflow” konexTopa W 3eMJBUIIHOT
pacTBopa W3 rpaBUTALMOHUX JIM3UMeTapa pal)eHo je Ha
MECEYHOM HHUBOY.

- Ilpu cBakOM TEpPEHCKOM H3TACKy MPaXKEEHU
CY KOJIEKTOPH 32 JINCHH OTIaJ.

- Koutnnyanno cy
ocMarpama.

- ¥Y3eru cy y3opuu ca oxapehenmx crabana 3a
nporeHy omTehema 0] 030Ha.

- Y3etu cy y3opum ca onpehermx crabanma 3a
aHAIM3y aCHMUJIAIIMOHUX OpTaHa.

- M3BpiueH je mpemep CBUX cTabana Ha mapLein
3a npaheme cTama KpyHa U mpemepa.

- 3a JeTepMUHHCAmE METEOPOJIOMIKUX YCIOBa
obpaheHn cy mojamM ca ayTOMaTcKe METEOPOJIOIIKE
CTaHUIE KOja je TOCTaB/beHa Ha OTJIEAHOM IIOJBY H
MeTreoposomke cranune Ha Komaonwky PermyOmmakor
XUAPOMETEOPOJIONIKOT 3aBosia Cpowuje.

3amucHUK ca JaTyMOM 3a KOHTHHYHpaHa
Mepema U y30pKOBamke MaTepHjalia BOAWIIA je CBaKa O
eKWIia JeTaJbHO TpU CBAaKOM OOWIAcKy mapueie y
(¢hopMH pasHOT TEPEHCKOT THEBHUKA, KOJH CIYXH 32
n1a00paTopHjCKU U KaOUHETCKE pas.

VY Toky 2015. ToguHe U3BPIICHO j€& MPOIIUPEH:E
nmoctojehe kyhurie 3a cMemTaj HHCTpyMEHaTa U OIIpeMe.
MoHTHpaH je W COJapHH MaHell 3a IPOU3BOAKY H
CHa0AcBame CICKTPUYHOM CHEpPrujoM Kyhure w
WHCTPYMEHATa MOTPEOHUX 3a CIIPOBONCHEe MOHUTOPHHTA
HUBO-a 2.

BpiIeHa (EHOJIOIIKA

The  following continual and  annual
measurements were carried out in 2015:

- 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 “Stemfall® collectors and soil solution
from gravity lysimeters once a month.

- Litterfall collectors were emptied in
every field visit.

- Continual
were carried out.

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

- Samples were taken from the trees
selected for the study of assimilation parts.

- All the trees on the sample plot were
measured for the monitoring of crown condition and
growth.

- 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 record book with the
dates of continual 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 wooden.house for keeping and storing the
measuring instruments and field tools was extended in
2015. A solar panel to produce and supply electricity to
the house and the instruments necessary for the
implementation of LEVEL 2 monitoring was installed.

phenological observations
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Cauxka 26. Cutyaniuonu wiag’ orneaHe nospuuHe — u3BeaeHo ctae BUT Hugo 11 Konaonuk
Figure 26. Field plan of the sample plot, Level II sample plot Kopaonik
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> CUTyalHOHH ITaH H3BEICHOT CTama je u3pahen y MHCTUTYTY 3a MIyMapcTo y AUIHTATHOM OONUKY y CKIady Ca CTAamheH Ha TEPEeHY H CKHIIOM OCHOBHE IOCTABKE OIVIEJHUX MOJMApIena
Kojy je m3paano tuM Lllymapckor dakynrera y beorpamy 2010- e ronune. / 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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Cauxa 27 u 28. PagoBu Ha npommpeny Kyhuile 3a CMEIITaj orpeMe H anata.
BUT 2 Konaonuk
Figures 27 and 28. Extension of the wooden house for storing instruments and tools
SP 2 Kopaonik

Canka 29. MonTaxa conapsor nmadena - BUT 2 Komaonuk
Figure 29. Solar panel installation - SP 2 Kopaonik
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Cmmka 30. Comapuu maHen 3a Ipou3BoAmbY enekrpudHe enepruje — bBUT 2 Komaonuk
Figure 30. Solar panel for electricity production — SP 2 Kopaonik

Cmmka 31. Ocsetipeme y kyhuiu 3a cMemntaj nHcTpyMeHaTa u orpeme — BUT 2 Komaonuk
Figure 31. The lighting in the wooden house for instruments and equipment — SP 2 Kopaonik
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Y oxToOpy 2015. rojuHe Ha OTJIETHOM MOJbY In October 2015, a camera was installed on the
Konaonnk mocraBbeHa je Kamepa 3a mpaheme sample plot Kopaonik to monitor phenological events
¢denonomkux norahaja u pa3soj ¢peHonomkux haza and the development of phenological phases.

Cauxe 32, 33, 34 u 35. MonTaxka kamepe Ha Komaonwnky, 14.10.2015.rox
Figures 32, 33, 34 and 35. Camera installation on Kopaonik, October 14™ 2015
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Orueano nosse ''Lpuu Bpx"

Tokom 2013. romuHe OCHOBaHE Cy jOIl JBE
ornenne napuesne Huso-a 2, jemHa na LlpHoM Bpxy u
apyra y Mokpoj ['opu.

buonnmukarnmjcka Ttauka Hupoa-2 wa IlpHOM
BpXy Halla3u ce y Ta3[UHCKO] jequHuId ,,l[pHu BpX —
KynmuHoBo* y 17-0M o0f€Jb€HY y YHCTO] CACTOjUHH
Oykse (Fagus moesiaca). OrienHa MOBpIIMHA 3axXBaTa
0.5 xa (100 x 50 m) Ha HagMopckoj BucuHH of 930 mo
945m.

[lo onpehuBamy noKanMje NPUCTYNUIO C€
reoJIeTCKOM cHuUMamy Oyayhe ormeane mapueine. Csa
crabma y OKBHpY Iaprene cy oOeleKeHa CTaTHUM
O3HaKama Ha Kopu JpBeTa oj Opoja 1-150. M3palen je
JUTUTATHA CHUTYaIlOHW IUIaH mapueine (ciuka 38) ca
BHCHHCKOM IIPEJCTaBOM TEpeHa Ha KOME je INpHKa3aH
I0JI0Ka]j CBAKOT cTabda.

[lo reoneTckoM cHUMamwy Maplesie TPUCTYIHIIO
ce moau3amy Orpaje Kako OM ce MHCTaJIHCcCaHa olpeMa
3alITUTHIIA O JUBJbAYH U HEYIIOCICHUX JHLIA.

Orpana je m3pahena ong OarpemMoBHX CTyOOBa,
IUIETeHE IIONMHKOBaHE JKUIE M pPaBHE IOLMHKOBAHE
xwuie ykynHa ucuHe 2.0 M. [TocTaBibeHe cy JiBe Karyje
jenHa koisicka mupuHe 3.0 M U jeAHa Menrayka MUpuHe
1.5 m (Cruka 36).

Sample plot “Crni Vrh®

Another two Level II sample plots were
established in 2013, one on Crni Vrh and the other in
Mokra Gora.

Level II sample plot on Crni Vrh is located in
the management unit “Crn Vrh - Kupinovo™ in
compartment 17 in a pure stand of beech (Fagus
moesiaca). The sample plot is 0.5 ha in size (100 x 50
m) at 930 to 945 m.a.s.1.

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 38). It
included elevation data for the terrain on which the
position of each tree was presented.

After the plot had been surveyed, a fence was
built to protect the installed equipment from wild
animals and people who are not engaged in the project.

The fence was made of locust poles, 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).

Cauxa 36 u 37. buounaukanmjcka tauka Husoa 2 — LlpHu Bpx
Figure 36 and 37. Level Il sample plot Crni Vrh

VYHyTap orieaHe mapieie H3ABOjEHE Cy TpH
MOTIHapIeNie 38 HAMEHCKO Y30pKOBame (TMOTmapiiena 3a
NpoIleHy CTama KpyHa M MpUpacra, MoTHapiena 3a
3eMJBHINTA W MOTHApIeNia 3a MPU3EMHY BEraTaiujy) u
buffer 3o0Ha.

3a mpaheme cramba KpOIIkbU Y OKBUPY OTJICIHE

Three 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
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mapriesic W3IBOjeHa je HaMeHCKa mofmaprena 2
IuMeH3nje 25x25M. Y OKBHpY TOTIapIiese 2 W3ABOjeHa
cy 30 crabana Ha KOjuMa ce OLCHYje CTAhE KPOLIHH.

VY okBupy HoTHapIiese 3a IPU3EMHY BEreTalujy
IIIT 1 m3mBOjeHE Cy YETHpPH OTJIeTHE MapIieliec y BUIY
kBagpata naumenswje 10x10m 3a duopuctuuka u
BereTalyjcKa HCTPaKMBabha

Ha ornemHoM mosby je mocTaBjbe€Ha Ompema 3a
n3BOheHE poIleca MOHUTOPUHTA U TO:
e 15 KojekTopa 3a BIAKHY JEMO3UIN]Y
[hroughfall*) xoja mponasu kpo3 kpyHe cradana .
e 15 konekTopa (CakyIjbaum) MTyMCKOT OIajaa.
e 5 xosekTopa 3a cHer (,,Bulk®).
e 5 xonekropa (“Stemflow”) 3a y30pkoBame
[TO3WIIHj€ KOja c€ CIMBa HU3 CTA0JIIO.
e 3 TpaBUTAaNMOHA JH3MMETPa 3a CaKyIUbaHE U
aJTM3y XEMH]CKOT cacTaBa 3eMJBUIITHOT PacTBOpA.

e kyhwuua 3a cMeITaj HHCTpyYMEHaTa U ajaTa

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 literfall collectors (samplers) .

* 5 snow collectors (Bulk™) .

e 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 wooden house for keeping and storing
measuring instruments and field tools.

sampling
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LEGENDA:

PP1,2,3

Granica povrsine stanice Nivoa Il (ograda)
Granica potpolja

Potpolja

Granica buferne zone

Granica povrsine za pra¢ enje prizemne vegetacije

VW Kolektori za vlaznu depoziciju (15)

Ef:} Stabla za pra¢ enje stanja kruna i prirasta
@ Uzorkovanje zemljista

Zemljigni profili i lizimetri

—935.0

Kolektori za vlaznu depoziciju koja se sliva niz stabla
* Stabla za folijarne analize
* Stabla za odredivanje starosti
@ Kolektori za Sumski opad
@ Kolektori za sneg

Canka 38. JlUruTaaHy CUTyalMOHH [UIaH H3BEICHOT CTamkba Orlie[He mapuene Ha LIpHOM BpXy
Figure 38. Digital field map of the sample plot on Crni Vrh

® CuTyalHOHH MIaH M3BENEHOT CTama je m3paljen y MHCTHTYTY 3a mymapcTBo y Beorady y AMrHTamHOM OGIHKY y CKIamy ca
cTameM Ha TepeHy./ A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the

field.
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Cauxka 39. Kyhwuna 3a uacrpymente u onpemy — Llpau Bpx, maj 2015.rox.
Figure 39. A wooden house for keeping and storing measuring instruments and field tools — Crni Vrh, May,

Y 2015. rogunm, ypalhieHa cy Mepema Koja ce
00aBJbajy KOHTHHYHPAHO U HA TOAMIIBEEM HUBOY:

- Ypahene cy ananmse crama Kpommu 3a 30
crabana koja Cy oabpaHa 3a Ty CBpXY.

- ¥Y3eru cy y3opiy moTpeOHU 32 QIOPUCTUYKA U
BereTalMjcka WCTpaKUBama, npoliechHW, JeTHU H
jeCemH acIeKT MPU3EMHE M BEereTaluje CpeItber crpara
Y CacTOjUHH.

- VY30pKoBame BI@KHE JICMIO3WIHjEe U3
,»Throughfall“ u “Stemflow” konekTopa W 3eMJBUIIHOT
pacTBopa W3 IrpaBUTALMOHUX JH3UMeTapa paljeHo je Ha
MECEYHOM HHBOY.

- TIpu cBakOM TEpEHCKOM W3IIACKy MPaXKEHCHU
CY KOJIEKTOPH 32 JINCHH OTIaJ.

- VY3etn cy y3opmm ca onpehermx crabama 3a
nporieHy omTeherma 0/ 030Ha.

- Bpmena cy KOHTHHyaiHa
ocMaTpama.

- V3ern cy y3opmm ca onpehermx crabama 3a
aHaJIN3y aCHMUJIAIIMOHUX OpraHa.

- 3a JeTepMHHHUCABE METCOPOJIOMIKAX YCIIOBa
obpaljeHu cy mojany ca METEOPOJIOIIKE CTAHHWIE Ha

(henomomka

Hpaom Bpxy Pemybnuykor XuapoMETEOPOIONIKOT
3aBoga CpOwuje.
3alMCHUK ca JaTyMOM 3a KOHTHHYHpaHa

2015

The following continual and  annual
measurements were carried out in 2015:

- 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 “Stemfall” 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.

- Continual phenological observations
were carried out.

- Samples were taken from the trees
selected for the study of assimilation parts.

- 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 record book with the
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Mepemha WK Y30pKOBamke MaTepHjalia BOJIWIIA je CBaKa
O] €KHWIIa JETaJbHO IPU CBAKOM OOWIIACKY Maplene y
(GopMH paZHOT TEPEHCKOr JHEBHUKA, KOJU CIYXKH 3a
nabopaTopHjCKu U KaOUHETCKE Paj.

ITowetkom 2015. romuHe ycnen JemojiomMa Ha
nospmmHn BUT HUBO 2 llpHu Bpx momwio je 1o
JOMJbEHa TpaHa, obapama HEKOJIHKO crabana w
omrtehema orpajie u HCTpyMeHara. Kana cy BpeMeHcke
MPUJIMKE JTO3BOJIMJIC YKJIOHCHA Cy oOopeHa ctabma ca
orpazne W WHCTpyMeHara, a omTeheHn WHCTPYMEHTH CY
3aMEHEeHU U OTPajia MoMpaBJbeHa.

dates of continual 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.

[in early 2015 ice caused branch breaking and
felling of several trees. It also damaged the fence and
some instruments. When the weather conditions
improved, the fallen trees were removed from the fence
and the instruments. The damaged instruments were
replaced and the fence repaired.

N

Cauxa 40. BUT HMBO 2 Lpau Bpx — mMaj 2015.roguna
Figure 40. LEVEL II SP Crni Vrh — May, 2015
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Cauka 41. Tlonpasssame omrehene orpane — maj 2015.roauHa.
BUT HUBO 2 Ipuau Bpx
Figure 41. Repairing the damage to the fence, May 2015
LEVEL II SP 2 Crni Vrh

Oruieano nosse '"Moxpa I'opa"

buonnmukarnujcka Tauka Husoa 2 y Mokpoj
lopu Hanasu ce y 20-oM ofesbey Ta3JUHCKE jSMHULIC
~Mokpa Topa — I[lamak, y BemTadyku MOIUTHYTO]
cactojuHu Oemor Oopa (Pinus silvestris). 3axBara
noBpmuHy o 0.55xa (110 x 50M) y BUCMHCKOM TI0jacy
on 580 m.H.B. 10 600 M H B.

Mo onpehuBamy JsoOKalMje TNPUCTYNHIO C€
reoJIeTCKoM cHuMamy Oyayhe ormeane mapueine. Csa
cTabna y OKBUpY Imapuesne cy oOelexeHa CTaIHUM
O3HaKaMa Ha Kopu JpBera o Opoja 1-450, a mojoxaj
cBakor crabma geduHMCAaH je  KOOpIUHATaMa
KHJOMeTapcke Mpexe. M3pahen je  mururtamHu
cutyanuonu riad napuene (Ciuka 42) ca BUCHUHCKOM
IPEICTABOM TEpEHa.

[lo reoneTckoM cHUMamwy MHaplesie TPUCTYIHIIO
ce MOoJM3amy Orpaje Kako OM ce MHCTAIMCaHa ompeMa
3aIITUTIIIA O IUBJHAYH M HEYIIOCICHHUX JIUIIA.

Orpana je m3pahena ox OarpemoBuX cTyOOBa,
IUIETEHE TOIMHKOBAHE HWIE W pPaBHE MOLUHKOBaHE
xwuie ykynHa ucuHe 2.0 M. [TocTaBibeHe cy JiBe Karuje
jenHa koisicka mupuHe 3.0 M U jeJHa Tenrayka mupuHe
1.5Mm.

Sample plot "Mokra Gora

Level II sample plot in Mokra Gora is located
in compartment 20 of the management unit “Mokra
Gora — Panjak™ 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 for the terrain on which
the position of each tree was presented.

After the plot had been surveyed, a fence was
built to protect the installed equipment from wild
animals and people who 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).
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LEGENDA:

PP1,23

Granica povrsine stanice Nivoa Il (ograda) v Kolektori za vlaznu depoziciju (15)

Granica potpolja

Kolektori za vlaznu depoziciju koja se sliva niz stabla

* Stabla za folijarne analize

Potpolja - Stabla za pracenje stanja kruna i prirasta 3 stabla za odredivanje starosti
Granica buferne zone @ Uzorkovanje zemljista @ Kolektori za Sumski opad
Granica povréine za pracenje prizemne vegetacije Zemljigni profili i lizimetri @ Kolektori za sneg

Cuinka 42. JJUrHTaiHi CUTYALMOHH IIaH W3BEACHOT CTamba orneane nospiunae Mokpa Iopa
Figure 42. Digital field map of the sample plot on Mokra Gora

7 CuTyalHOHH MIIaH M3BENEHOT CTama je m3paljen y MHCTHTYTY 3a mymapcTBo y Beorady y AMrHTamHOM OGIHKY y CKIamy ca
ctameM Ha TepeHy./ A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the

field.
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Cnuka 43 u 44. buonnnukaiyjcka tauka Husoa 2 - Moxkpa [opa, aBryct 2015.roguna
Figures 43 and 44. Level 2 sample plot - Mokra Gora, August 2015

VY okBUpYy oOIJiefHE maplene H3ABOjeHE CYy
Takohe TpM HaMeHCKe Mojmapuene (moTmapiena 3a
NpOLEHY CTama KpyHa W IIpUpacra, HOTHapuena 3a
3eMJBHINTA M TMOTHApIeNa 3a IMPHU3EMHY BeEraralujy)
JUMeH3dja 25x25 M 3a cnpoBohele MOHHTOPWUHTA |
buffer 30Ha.

3a npaheme crama KpOLIbU Y OKBUPY OTJICIHE
mapueiie HW3JBOjeHa je HaMeHcKka moamaprena 2
JTUMeH3rje 25x25M. YV oKBUpY moTnapiene 2 u3BojeHa
cy 30 crabana Ha KOjUMa Cce OLCHYje CTAhE KPOLIHH.

3a (nopucTHUKa M BETETAalWjCKa UCTPAKHBAHA
y OKBUpY MoOTHapiene 3a npusemny Beretanujy I1I1 3
M37BOjEHE Cy YeTpH OTJIeAHE MapIesie y BUAy KBaapara
muMensuje 10x10m.

Ha ornennHom mospy je moctaBibeHa ompema 3a
n3Boheme mponeca MOHUTOPUHTA U TO:

e 15 komekTopa 3a BJaXHY JICTIO3UIH]Y
Chroughfall*) koja mpona3u kpo3 KpyHe cTadana.

® 15 xonekropa (cakynspadu) IIyMCKOT ONaja.

e 5 xonekTopa 3a cHer (,,Bulk®).

e 5 kornekropa (“Stemflow”) 3a y3opkoBame
[O3MIIKje KOja Ce CIIMBA HU3 CTA0JIO.

e 3 rpaBUTaIMOHA JIM3UMETpA 32 CAaKyIUbaHE MU
M3y XEMH]jCKOT CacTaBa 3eMJBHIIHOT PacTBOPA.

e kyhwuia 3a cMelTaj onpeMe U HHCTpyMeHaTa

OCHOBHM TOAMIIBU pE3yITaTH MpPOLECHE Ha
Huoy 2 mnpyxuhe HeomxoaHe NoOAaTke O YTHULAjY
IITETHUX WHCEKaTa M TIJbUBA, IITETHOM JIEJIOBamy
YOBEeKa, KIMMATCKUX IPOMEHa M OCTAINX OpOjHHX
YHHWJIAIA Ha 3/I[PAaBCTBEHO CTAE M BUTATHOCT LIyMa.

Three 25x25 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:

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

e 15 literfall collectors (samplers),

e 5 snow collectors (Bulk’),

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

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

e a small house for storing the equipment and
instruments.

The main results of the annual assessments of
Level 2 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.

sampling
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10. OLIEHA CTAIbA KPOIIIIHLYA CTABAJIA -
WHTEH3UBHY MOHUTOPHHT VY 2015.
TOJINHA

VYcaBpmieH METOAOJNOMIKH TPUCTYI TPOICHE
cTama Kpourmu Ha HuBoy 2, 4YHMHM CKyN Ha CIUYaH
HAYMH  [OCMATPaHUX  KapaKTePUCTHKA  KPOIIHU
JMIOMUHAHTHUX cTabama Ha orjieagHoM mosby. JloOumjene
olicHe WHTECH3WBHOT MoHHTOpuHTa (HeBemmh u nmp.,
2011) 3a cBako of ctabala 4uje ce KPOIIkhe MPaTe CBAKe
ronuae, mahe HakoH opapeheHor Opoja mMOHABIbaEmA
ONTOBOPE O CaMO XHWIIOTETHYKUM TIPETHOCTaBKaMa o
pasno3uMa HUXOBE, HA NpUMEp, M3Y3E€THO HapyllIeHe
BUTAJIHOCTH YCIIeJ] CBUICHTHUPAHOT Yy3pOYHUKA U
CTPYYHOT UCKYCTBa O FbeTOBOM 3HA4a]y M IITETHOCTH.

WMHTeH3UBHU MOHUTOPUHT UCKJbyunhe QaxTop
TpelIKe Y MPOIICHN TPEHYTHOT CTamka U ca CUrypHoIthy
he y3 mpuMmeny cTaHgapIHUX J1a00pPaTOPHjCKUX METOMa,
y OymyhHOCTH [A€TaJbHO ONHUCATH M TPEACTABUTH,
pasnore 3a BpeaHocTH JAedonujanmje H3paKeHE Y
MIPOIICHTHMA. O0jacHUTH  BaXHOCT  TPHUCYCTBA
y3pouHHKa omrehema W JaTH Npenu3He KOpealnjcKe
OJIHOCE TlapaMeTapa CTama KPOIIEkU M MHOTHX JPYTHX
(IeHAPOMETPH]KUX, CACTOJUHCKUX, CKOKIIMMATOIOMIKHX,
3eMJBHIITHUX, omTehema yciaen MOBUIICHUX BPEAHOCTH
MoJTyTaHaTa y Ba3AyXy, 0 OMJbKE HEMTOBOJEHOT XeMHU3Ma
JICTIO3WIIMjA  KWIE WJIA CHEra, NPEeKOrpPaHUYHUX
BPEIHOCTH MITETHUX MaTepyja y 3eMJBUIITHOM PacTBOPY)
WIH CYOPOTHO CBEMYy IMIPHCYCTBO JIMINIajeBa Kao
WHIMKATOPA 3[[paBe CPEIUHE.

Y Qokycy wucnuTUBama TPU HUHTCH3UBHOM
MOHUTOPHUHTY 32 OLIEHY CTamka KpollkbU Kao 1 3a Hugo 1
cy oleHa aedonujanyje u JeTeKToBame omTehema, a u3
BUX Cy W3BEACHU U craTtyc cra0ana, CeHKa
(omrrehenocr) KpOUIkH, BHUIJBbUBOCT KpOIIH,
TUTOZIOHOIIEE BHJBUBOT J€NIa KPOIIBH, IMPHCYCTBO
CEeKyHJIapHHX U300jaka.

Omena  crama  Kpommsu — ctabama  Ha
omomHmuKanumjckoj Tadykn HwuBo-a 2 Ha KomaoHmKy
m3Bpuena je 16.06.2015. rogune. Onena je u3BpIIeHA
Ha 30 crtabana cMmpde, Koja Cy HAMEHCKH H3]IBOjeHA 3a
TOMIIELE TIpaheme cTama KPOoIIhY, Ha TOaIapIenn 2.

OCHOBHM TOJal  OIJIAHE CTaHUIC Ha
Konaonuky natu cy y HameHckoj tabenu PLT (tabena
32).

OrneHa cTama KpomImy cTabanma oOyxBaTwia je
onpehuBame creneH JAedonujanMje aCHMHIAIIMOHUX
oprasa, Cylieme — yKilamame cradana, craTyc cradana,
CeHKa KPOIIIHH, BUJBHBOCT KPOIIHHU u
TpaHcnapeHTHOCT Juitha. [IpolieHa cTama KpOIIkBH
crabana je W3BpIICHA HAa HAYMH KOjU je mpensuljeH
[IpupyunukoM o MeToJamMa ¥ KpUTEpHjyMHMa 3a
ycarjameHO y3uMame y30paka, npoleHy, npaheme u
aHaNM3y pe3yiTara yTullaja 3araliema Ba3ryxa Ha IIyMe

10. CROWN CONDITION ASSESSMENT-

INTENSIVE MONITORING IN 2015

The improved methodological approach of the
Level II crown condition assessment can be described as
systematic monitoring of a set of characteristics of
dominant tree crowns. 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 depositions, transboundary
damaging substances in the soil solutions) or it will on
the other hand, explain the presence of lichens which are
important indicators of healthy living conditions.

As it was the case with the Level I 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.

The crown condition assessment on the Level II
sample plot on Kopaonik was carried out on June 16",
2015. The assessment included 30 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 the purposeful Table
PLT (Table 32).

The assessment of crown condition included:
intensity of defoliation of assimilation parts, mortality—
removal of trees, tree social status, crown shading,
crown visibility, foliage transparency. The assessment of
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).

Furhermore, the damage was identified on the
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JOHETUM OJ CTpaHe MehyHapogHOr KOOIEpaTHBOT
mporpaMa 3a ImporeHy u npaheme yruiaja 3aralerma
Baznyxa Ha mryme (ICP Forests Manual, [leo 2).

Takolje cy Ha W3/IBOjeHU CTa0JIMMa JICTEKTOBaHA
omrehema. 3a cBako cTabio KoOJ Kora je YOYEHO
omrehewme Jnara je JOKalWja, CHMIOTOM, Y3pPOK H
WHTEeH3UTeT omTehema.

Exuna y cacraBy ap CHexana Pajkosuh u np
MupocnaBa Mapkosuh u3 MHCTUTYTa 32 ITyMapcTBO je
16. jyna 2015. u3Bpimuia KOHTPOJIHH Mperiesn cradana.
[pernenom je obOyxBaheno 30 oOpojuaHux crabana
CMpYe W TOM TPWIAKOM BpIIEHAa je OIeHa
nedonujayje, TpaHCIAPEHTHOCT Juiiha, Kao ¥ ocrajia
3amaxkama. KOHCTaTOBaHO je Ja jeTHO CTalo HEeAoCTaje
(ocyIlIeHo ¥ TIOCEYeHO), a JiBa cTadiia Cy MOTIYHO CYBa.
Ha tauku nprMeTHO NpUCYCTBO MOTKOpHaKa (ciuke 45,
46) Koju ce jaBJbajy y KpyroBUMa M JOBOJE IO IOTIIYHOT
cymema cradana (ciuka 47). MiHaue moTKOpH-aI| cy OBe
TOAMHE IIOCTadM BeJUKH TpodiremM Ha Komaonuky
(molunio je MO0 eckamandje OBHMX INTETOYMHA Koja je
KpeHyJla W3 TpBE 30HE 3amTHTE) M 300T TOora Cy
mojayane Mepe Oopbe — morymlieHa je Mpexka
(hepOMOHCKUX KJIOIIKH.

selected trees. Location, symptom, cause and intensity of
damage were recorded for each tree with the detected
damage.

A team of two trained observers from the
Institute of Forestry - Dr. SneZana Rajkovi¢ and Dr.
Miroslava Markovi¢ conducted a field check of trees on
Junel6™, 2015. The assessment of 30 marked beech
trees included defoliation, foliage transparency, and
other observations. On that occasion, one tree was found
missing (decayed or felled) and two were dead. The
strong presence of bark beetles was recorded on the
sample plot (Figures 45,46). They spread in circles and
completely decay trees (Figure 47). This year, bark
beetles became a major problem on Kopaonik (there was
an escalation of these pests that started in the first zone
of protection). Therefore the applied control measures
were intensified - a denser network of pheromone traps
was establshed.

Cauxe 45, 46 u 47. [loTKOopmaly Ha OCYIICHUM cTabJIMMa CMpUe Y OKBUPY Ta4Ke U CYIICHE Y KPYTY.
BUT 2 Konaonuk
Figures 45, 46 and 47. Bark beetles on dead spruce trees within the plot and the decline of adjacent trees — SP 2
Kopaonik
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Cauxka 48. M3mp3nuHe Ha n300jMa cMpue
BUT 2 Konaonuk

Figure 48. Frost bites on the shoots of spruce trees

SP 2 Kopaonik

Hedonujanuja JTUCHE Mace MPOy3pPOKOBaHA
nejcTBoM BuIIe (hakTopa (M3MpP3NHHE, JIMIIAjeBH —
civke 48 u 49) usHocuia je kop Hajpeher Opoja
crabana 5 10 25%, jenHo cTabjio0 MMANo je HEIITO
u3pakeHujy aedonrjanujy Koja je uznocuna 35%.

Jlumajesun  (cnmka 49) ¢y NOpHCYTHH
MPaKTUYHO Ha CBUM CTa0JiiMa, IITO je MHA4Ye BPJIO
Yyecrta MOjaBa y CMPUYEBUM cacTOjHHaAMa Koje ce
HaJlaze Ha AyOOKOM, BJI2YKHOM 3€MJBHILTY.

TpaHcmapeHTHOCT JIMCHE Mace Owmia je
yrinasaoM u3Mmehy 10 u 20% (u3y3eB HapaBHO CYBHUX
crabama), a camo 3 crabma Ccy wMana
TpancnapenTHocT u3mehy 30 u 40%.

VY tabemn 33 u 34 maTy cy mapaMeTpH CTama
KPOILEHH " napaMeTpH omrrehema Ha
OouonHanKanujckoj Tauk Huso-a 2 Ha Konmaonuky y
2015. roquHU.

Cauka 49. — Jlummajesu (Usnea
barbata) Ha cTabnuma.
BUT 2 Komaonuk
Figure 49. — Lichens (Usnea
barbata) on trees

Defoliation caused by an interaction of
different agents (frost bites, lichens — Figures 48 and
49) ranged in most of the trees from 5 to 25%, with
only one tree having slightly higher percentage of
defoliation (35%).

Lichens (Figure 49) were found on almost
all trees, which is actually a very common
phenomenon in spruce stands that grow on deep,
moist soil.

Foliage transparency was in the range
between 10 and 20% (excluding dead tree), with
only 3 trees having the foliage transparency between
30 and 40%.

Tables 33 and 34 show the parameters of
crown condition and the parameters of damage on
Level 2 sample plot Kopaonik in 2015.

66



100

80

2010

2011 2012 2013

B MptBo/Dead

B Jaka/Severe

O ¥Ymepena/Moderate
OCnaba/Slight

B Hema/None

2014 2015

I'paduxon 6. Yropenuu npukas nedonujanuje y neprioay 2010-2015 — Huso 2, Konaonuk
Graph 6. Comparative graphic representation of defoliation from 2010 to 2015, Level II, Kopaonik

IIpouenar crabama koja Hucy 3axBaheHa
nedonujaujoM 1 ctabana ca ciaboM aedoaujanujoM y
2015. rommam wHa BUT Komaonwk y omHOCY Ha
MPeIXOJIHE YeTPpH TojinHe je mosehaH, JIOK je MpoIeHaT
crabaia ca yMmepeHOM JedoiHjalldjoM CMambEeH Y
OJIHOCY Ha mpeaxoane roguny. ¥Y 2015. roguHu HU KOA
jenHor crabia Koja cy HAMEHCKH M3/IBOjeHa 3a mpaheme
CTalbe KpyHa, Ka0 W y NPEAXOIHE [BE TOIMHE HUjE
3a0enexkeHa jaka fedoujarmja.

In comparison with the previous four years, the
percentage of trees with no or slight defoliation
increased on the sample plot Kopaonik in 2015. The
percentage of trees with moderate defoliation decreased
compared to previous years. Severe defoliation was not
detected in the trees selected for crown condition
monitoring in 2015.
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Ta6ema 32. XX2012. (PLT) Ta0ena ca moganyMa o mapIiesia U31B0jeHOj 3a OIICHY CTama Kpolnmku crabana, Huso 11, Komaonuk
Table 32. XX2012. (PLT) Data on the plot selected for crown condition assessment, Level I, Kopaonik

P 6p Ko agmae bpojmapuere | Janyseonene Feorpagera Feorpagera Haopora | WWISHIERRRIIR | o
Sequence number Country Code Observation plot Date of assessment Latftu de Ll([)}rllgi tude Altitude i Team identification Other observations
1 67 2 160615 +43°17'30" +20°48'50" 35 REIGO
Tabeaa 33. XX2012. (TRC) ITapamerpu crama kpomrmu, HuBo 2, Komaonuk
Table 33. XX2012. (TRC) Crown condition parameters, Kopaonik
Pe?fa%gg . Bpoj maprene Cymer.e — Bunysusoct TpancnapeHTHOCT
Sequence (I))bjs ervgﬁon Jlatym mpoueHe Bpoj crabna chTa YKIIaBbambe CTaT}.’C crabma | Cenka KpOILI:e Kgomr:e I[e(bomfja}mja P J'mupilha 0 Ocrana 3amaKarma
number of | plot number Date of survey Tree number Tree Species code R;:nrr;(;t\;ziiltsy& Social class Crown shading Visibility Defoliation Foliage transparency Other observations
trees

1 2 160615 75 118 01 1 2 2 5 10 Usnea barbata
2 2 160615 76 118 01 1 1 2 15 20 Usnea barbata
3 2 160615 78 118 01 1 2 2 10 20 Usnea barbata
4 2 160615 79 118 01 1 1 2 15 20 Usnea barbata
5 2 160615 80 118 01 1 1 2 10 10 Usnea barbata
6 2 160615 85 118 01 1 2 2 15 10 Usnea barbata
7 2 160615 86 118 01 1 3 3 15 15 Usnea barbata
8 2 160615 87 118 01 1 3 3 20 30 Usnea barbata
9 2 160615 88 118 38 5 6 2 100 99 Tlomnyno cyeo
10 2 160615 91 118 41

11 2 160615 92 118 01 1 3 3 20 25 Usnea barbata
12 2 160615 93 118 01 1 3 3 10 20 Usnea barbata
13 2 160615 94 118 01 1 3 3 35 50 Usnea barbata
14 2 160615 95 118 01 1 3 3 15 20 Usnea barbata
15 2 160615 96 118 01 1 4 4 20 20 Usnea barbata
16 2 160615 97 118 01 1 3 3 15 20 Usnea barbata
17 2 160615 98 118 01 1 3 3 10 20 Usnea barbata
18 2 160615 113 118 01 1 2 2 20 20 Usnea barbata
19 2 160615 114 118 01 1 4 3 15 20 Usnea barbata
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Pennu 6poj C
crabmna Bpoj maprene . YIICEE = Bunssusoct A TpancnapeHTHOCT
. Jlatym nipouieHe Bpoj crabna Bpcra ykinawame | Craryc crabna | CeHka KpoIlmbe Jedonujaunja Ocrana 3amaxama
Sequence Observation . . . KpOILKBE L numha .
Date of survey Tree number Tree Species code Removals & Social class Crown shading s s Defoliation . Other observations
number of | plot number mortalit Visibility Foliage transparency
trees y
20 2 160615 115 118 01 1 3 3 25 30 Usnea barbata
21 2 160615 117 118 01 1 4 3 20 30 Usnea barbata
22 2 160615 118 118 01 1 3 2 15 30 Usnea barbata
23 2 160615 119 118 38 5 6 3 100 99 Tlomnyno cyeo
24 2 160615 120 118 01 1 1 2 25 40 Usnea barbata
25 2 160615 121 118 01 1 3 3 20 20 Usnea barbata
26 2 160615 124 118 01 1 2 2 25 30 Usnea barbata
27 2 160615 125 118 38 5 6 3 100 99 Tomnyno cyeo
28 2 160615 126 118 01 1 2 2 15 20 Usnea barbata
29 2 160615 77 118 01 1 3 2 15 10 Usnea barbata
30 2 160615 123 118 01 1 1 1 20 20 Usnea barbata
Taodena 34. XX2012. (TRD) ITapamerpu omrehemwa, Huso 2, Konaonuk
Table 34. XX2012. (TRD) Damage parameters, Level I, Kopaonik
Pennu 6poj ' Omrehenu neo O3Haka Jeoy
crabna Bpoj napuene . Bpeme HactaHka Hasus y3poka WHrensurer
. Jlaty™m niporieHe Bpoj crabna crabna Cumrnrom CHUMIITOMA KPOIIKBH VY3pok s Ocrasna 3anaxama
Sequence Observation R U .o omrehema Scientific name omrehema .
Date of survey Treenumber |Specification of| Symptom | Specification | Location in Cause Other observations
number of | plot number Age of damage of cause Extent
trees affected part of symptom crown
1 2 160615 75 Usnea barbata
2 2 160615 76 Usnea barbata
3 2 160615 78 Usnea barbata
4 2 160615 79 Usnea barbata
5 2 160615 80 Usnea barbata
6 2 160615 85 Usnea barbata
7 2 160615 86 Usnea barbata
8 2 160615 87 Usnea barbata
9 2 160615 88 32 10 65 1 200 Pityogenes . 2 Iomnyno cyso
chalcographus
10 160615 91
11 2 160615 92 Usnea barbata
12 2 160615 93 Usnea barbata
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Penuu 6poj

. Omrehenu neo O3Haka Heoy
crabna Bpoj napuene . Bpeme HacTaHka Hasus y3poka WHrensurer
. Jatym mporieHe Bpoj crabna crabia Cumntom CHMITTOMA KPOLIEBU V3pox o Ocrana 3anaxama
Sequence Observation R o Lo omrehema Scientific name omrehema .
Date of survey Treenumber |Specification of| Symptom | Specification | Location in Cause Other observations
number of | plot number Age of damage of cause Extent
trees affected part of symptom crown
13 2 160615 94 Usnea barbata
14 2 160615 95 Usnea barbata
15 2 160615 96 Usnea barbata
16 2 160615 97 Usnea barbata
17 2 160615 98 Usnea barbata
18 2 160615 113 Usnea barbata
Pityogenes
19 2 160615 114 32 10 65 1 200 chalcographus 2 IHomnyno cyeo
20 160615 115 Usnea barbata
21 2 160615 117 Usnea barbata
22 2 160615 118 Usnea barbata
23 2 160615 119 32 10 65 1 200 Pityogenes 2 Homnyno cyeo
chalcographus
24 2 160615 120 Usnea barbata
25 2 160615 121 Usnea barbata
26 2 160615 124 Usnea barbata
27 2 160615 125 32 10 65 1 200 Pityogenes 2 Homnyno cyeo
chalcographus
28 2 160615 126 Usnea barbata
29 2 160615 77 Usnea barbata
30 2 160615 123 Usnea barbata
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KonBeHnmja 0 1a/bMHCKOM NPEKOTPaHNYHOM 3araljemy Basayxa
Mehynapoaun KoonepatuBau nporpam 3a npoueny u npaheme yruuaja sarahema Ba3ayxa Ha myme
ILinan EBponcke YHuje 3a 3amTurty myma o armocdepckor 3araljema
Toanmmu U3BELITAj 0 3APABCTBEHOM CTamby IVIABHHX BpcTa ApBeha Ha ocHoBY nedosmjanuje

Convention on Long-Range Transboundary Air Pollution

International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests

European Union Scheme on the Protection of Forests against Atmospheric Pollution
Annual report on health status of main tree species on the basis of defoliation

3emsba (pernoH)

Y. Iop. 3emibe (1000 xa):

Yk. Ilosp. lllyma (1000 xa) :

Hcrpaxena nos. uryma (1000 xa):

HUctpaxuBame 2015 - Konaonuk

Peny6inka Cpouja Total area of country (1000 ha): Total forest area (1000 ha): Forest area surveyed (1000 ha): YeTuHapu
Country (region): Serbia 8836 2360 103 Oopazan Al
Repablic of Serbia
Hauuonanuu doxan LHeHTap YkynHa nospmuHa yetunapa (1000 xa):  Ykynna noppmuHa Junhapa (1000 xa): Sur\{ ey
HucTuTyT 32 mymaperso — Beorpan Total conifer area (1000 ha): Total broadleaved area (1000 ha): Conifers
Institution (National Focal Centre): 179 2181 Form Al
Institute of Forestry, Belgrade
Mepuon ucrpaxuBama/Survey period: 16.06.2015.
Knacuduramuja / Classification Iponenar cradana ca nedommjanujom/ Percentage of trees defoliated
Crabua crapa 10 59 ronuna Crabua crapa 60 roquHa u BuIe
Trees up to 59 years old Trees 60 years and older
1 |2 |3 (4 |5 6 7(1-6) 8 9 (10 (11 |12 13 14 15
(8-13) (1-14)
Bpcra/ species:
OCT.BpCTE YKynno 118 OCT.BpCTE YKynno Cae yKkym.
others total others total grand total
noBpunHa Bpere / area of species
Opoj y3opkoBanux crabana/ no. of sample trees 29 29 29
KkJace gedoaujanuje npou. ry0uTKa 4YeTHHA
defoliation class percentage of needles loss % |% |% |% |% % % % % % |% |% % % %
Hewma iegporr. 0 0-10 % 17,24 17,24 17,24
not defoliated
ci1aba nedos. 1
slightly defoliated >10-25 % 68,97 68,97 68,97
ymepeHa aedoua. 2
moderately defoliated >25-60 % 3,45 3,45 3,45
jaxa nedo. 3
severely defoliated >60% <100 % 0,00 0,00 0,00
cyno 4 100% 10,34 10,34 10,34
dead
Yxynno/ total 100 100 100
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KonBeHIHja 0 1a/bHHCKOM NPEeKOrpaHNYHOM 3araljemy Bazayxa
Mehynapoanu KoonepatuBHu nporpam 3a npoueHy u npaheme yrunaja 3arahema Ba3ayxa Ha myme

IInan EBponcke YHuje 3a 3a1ITUTY myma o1 atmocdepckor 3aralema

Toanmmkby U3BELITAj 0 3IPABCTBEHOM CTamby IVIaBHUX BpcTa JpBeha Ha ocHoBY nedosnjanmje
3emspa: Peny0iuka Cpouja

Convention on Long-Range Transboundary Air Pollution

International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution

Annual report on health status of main tree species on the basis of defoliation

Country: Republik of Serbia

Cmpua Picea abies L.

Cmpua

Survey

Form C

Oopa3an L

Picea abies L.

Hcrpaxusame 2015 - Konaonuk

2015

% crabana ca nepoamjanujom/ % trees

defoliated

opoj .
OrJIeHHX Opoj mprmeprux kJjaca 0 Hema KkJaca 1 c1ada kaca 2 ymepena KJ1aca 3 jaka KJ1ace 2-4 ymepeHa lenace 1-4 c1a6a no
cradaja . . . . nedonamjanuja . . CyBO
napuesna nedoanjanuje nedoanjanuja nedoanjanuja KJaca 4 cyBo 110 CyBO
no. of sample no. of sample class 0 class 1 slightly class 2 class 3 class 4 dead class 2 to 4 class 1 to 4
’ . trees . . moderately . slightly to
plots not defoliated defoliated defoliated severely defoliated moderately to dead dead
1 29 17.24 55.17 17.24 0.00 10.35 27.59 82.76
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Ha Owownnmkanujckoj taukun HwuBo-a 2 IpHn
BpPX OILCHAa CTama KpOUIkM cTabaja W3BpIICHA je
05.08.2015. rogune. OueHna je uzBprieHa Ha 30 crabana
OykBe, KOja Cy HAaMEHCKH H3JIBOjCHA 3a TOJUIILC
npaheme cTama KPOIIkhHy, Ha MOAIapLeIH 2.

OcHOBHM TOfaIy orienHe mnapuene Ha L{pHom
BpXy Jatu cy y HameHckoj Tabenu PLT (taGena 35).

VY Tabemu 36 u 37 nmate cy mapaMeTpH CTamba
KpOIIbH U NapameTpu omreherma Ha OHOMHIUKAIIH]CKO]
tauku Hupo-a 2 nHa L{puom Bpxy y 2015. rogunu.

Exuna y cacraBy ap CHexana Pajkosuh u np
MupocnaBa Mapkosuh u3 MHcTHTYTa 32 IITyMapcTBO je
05. aBrycra 2015. wu3Bpmmna KOHTPOJHH THperyies
crabama. [Ipernemom je oOyxBaheHo 30 o0pojuaHux
crabasa OykBe M TOM IPHJIMKOM BpIICHA je OIlCHA
nedonujanyje, TpaHCIAPEHTHOCT Juiiha, Kao ¥ ocTajia
3anaxkama.

KoncraToBaHo je na je jeqHo cTabiio MOTIYHO
W3BaJLEHO, a jeJJHO ocylneHo. [IpakTwdHO cBa crabna
nMmajy omrehewa ox nemonoma (YIJaBHOM BpPIIHH
JIeTIOBM  KpyHa), a Ha oOcTaJoM Jemy jebama
nedonujanuja je yrinaBao Owna moBehana (5 crabana
nMmajy nedomujanujy 80 mo 90%, 9 crabama 20 - 35%, 8
crabama 10 — 15%, a cBera 9 crabana aedonujanujy 0 —
5%). TpaHcTTapeHTHOCT JINCHE Mace KpeTayia ce of 5 10
80%, a HajBehum penom wm3Hocwna je m3mehy S5 u
20%.Ha numhy peructpoBaHo MpPUCYCTBO MHHEpa
(omrehema IMCHE Mace OJf MHCEKaTta MNpPUCYTHA Ha
roTOBO CBHMM cTabmmma), a Ha Jebmmma 4 crabma
pETUCTPOBAHO MPUCYCTBO IITETHOT WHCEKTa

Cryptoccocus fagisuga.

Cauke 50 u 51. Ypenonycryne ribuBe Nectria coccinea Ha IpelloMIbEHUM cTabimma 6

Crown condition assessment on the Level II
sample plot Crni Vrh was carried out on August 5"
2015. The assessment was done on 30 beech trees,
selected for the purpose of annual crown condition
monitoring, on subplot 2.

The most important characteristics of the sample
plot on Crni Vrh are presented in the purposeful Table
PLT (Table 35).

Tables 36 and 37 present the crown condition
parameters and damage parameters for the Level II
sample plot on Crni Vrh in 2015.

The tree assessment was done by a team of two
trained observers from the Institute of Forestry Dr.
Snezana Rajkovi¢ and Dr. Miroslava Markovi¢, who
conducted a field check of the trees on August 5% 2015.
The assessment of 30 marked beech trees included the
assessment of defoliation, foliage transparency, and
other observations.

On that occasion, one tree was found
completely uprooted and one was dead. Both trees had
the damage caused by ice (mostly in the treetop part).
The remaing part of the stems had increasing
percentages of defoliation (5 trees had 80 to 90%
defoliation, 9 trees had 20-35% and 8 trees 10-15%,
while only 9 trees had 0-5% defoliation). Foliage
transparency ranged from 5 to 80%, but it was mostly
within the range of 5 and 20%. The presence of miners
was recorded on the leaves (foliage damage caused by
insects occurred on almost all trees), and the presence of
the detrimental insect Cryptoccocus fagisuga was
recorded on 4 trees.

.,":- > Sk ¢ F:
YKBE€ IOCJIC JICA0JI0MA -

e

BUT 2 Ipuu Bpx
Figures 50 and 51. Uredopustule of Nectria coccinea on broken trees of beech after the ice breakage — SP 2
Crni Vrh
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BaxxHo je HamoMeHyTH na cy crabja OykBe Ha
Taykd TIpEeTpIieja 3HATHE INTETe IPOY3POKOBAHE
JefonoMuMa kKoju cy Oownu modyetkoM 2015. romuHe u
3axBaTwiid Benwku jAeo Mcroune CpbOuje. Maga je
Behnna mpenomibeHHX crabama ® JgemoBa crabana
VKJIOHkEHA U3 CAaCTOjUHE U BEIMKUM JICIIOM j€ 3aBPIIICHO
yninheme, Kao MOCISANIa JIOMOBA JIONUIO je A0 IM0jaBe
naroreHe rJpuBe Nectria coccinea Ha TPETOMIbEHUM
nmenopuMma ctabama (cmuke 50 m 51). Kao mro je
MO3HATO, OBA IJbUBA 33j€JTHO ca HHCEKTOM Cryptoccocus
fagisuga poy3poKyje W3y3eTHO OMAacHy OOJIeCT - T3B.
,,00JIECT KOpe OyKBe™.

It is important to note that beech trees on the
sample plot suffered significant damage caused by ice
breakages that affected a large part of Eastern Serbia at
the beginning of 2015. Although the majority of broken
trees and tree parts had been removed from the stands
and the clearing had mostly been finished, these
breakages led to the occurrence of a pathogenic fungus -
Nectria coccinea on the broken parts of the trees
(Figures 50 and 51). As it is known, this fungus, in
interaction with  Cryptoccocus fagisuga, causes an
extremely dangerous disease - the so-called. “beech bark
disease’.
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Ta6esa 35. XX2012. (PLT) Ta6ena ca noganuMa o mapiieiid U31BOjeHO] 3a OIICHY CTamba Kpolimu cradana, Huso I, Lpau Bpx
Table 35. XX2012. (PLT) Data on the plot selected for crown condition assessment, Level II, Crni vrh

Wnentndukanmja
. T'eorpadexa T'eorpadexa Haamopcka
Sel E:I?;:Hn?lrr)nber Kon pane bpol o Da)iagg Iz\i/lsg::lses}:r‘:ent HnpHHa AyHHHA pucura/Kop Team iégrﬁ?ﬁcation 8&1::?(?;512321?:;1
q Country Code Observation plot Latitude Longitude Altitude
1 67 4 050815 +44°07'55" +21°58'38" 19
Ta6ena 36. XX2012. (TRC) [Tapamerpu crama kpoursu, Huso 2, Llpau Bpx
Table 36. XX2012. (TRC) Crown condition parameters, Crni vrh
Pef;{a%g: N Bpoj mapuene Cymeme - Bunssusoct TpancnapeHTHOCT
POJ Tmapty Jlaty™m nipouieHe Bpoj crabna Bpcra ykinawame | Craryc crabna | CeHka Kpollmbe A Hedonujaunja p P Ocrasa 3anaxama
Sequence Observation . . . KpOULIKbE S mmmha .
Date of survey Tree number Tree Species code Removals & Social class Crown shading R Defoliation . Other observations
number of | plot number . Visibility Foliage transparency
mortality
trees
1 4 050815 57 018 01 1 4 2 10 20
2 4 050815 58 018 01 1 4 2 5 10
3 4 050815 62 018 01 1 1 1 15 10
4 4 050815 64 018 01 1 4 1 20 5
5 4 050815 65 018 01 1 4 1 5 10
6 4 050815 66 018 01 1 4 1 20 10
7 4 050815 67 018 01 1 4 2 15 10
8 4 050815 68 018 38 5 6 3 100 IMotmyHo cyBO
9 4 050815 69 018 01 1 4 2 0 5
10 4 050815 71 018 01 1 4 2 5 5
11 4 050815 72 018 01 1 4 2 90 80
12 4 050815 73 018 01 1 4 1 10 5
13 4 050815 74 018 01 1 4 1 0 5
14 4 050815 75 018 01 1 4 1 5 5
15 4 050815 76 018 01 1 3 1 25 5
16 4 050815 77 018 01 1 5 1 15 15
17 4 050815 78 018 01 2 3 1 80 10
18 4 050815 79 018 01 1 5 1 15 5
19 4 050815 87 018 01 2 1 1 80 10
20 4 050815 88 018 01 1 4 1 5 10
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Pennu 6poj C
crabmna Bpoj maprene . YIICEE = Bunssusoct A TpancnapeHTHOCT
. Jlatym nipouieHe Bpoj crabna Bpcra ykinawame | Craryc crabna | CeHka KpoIlmbe Jedonujaunja Ocrana 3amaxama
Sequence Observation . . . KpOILKBE L numha .
Date of survey Tree number Tree Species code Removals & Social class Crown shading s s Defoliation . Other observations
number of | plot number mortalit Visibility Foliage transparency
trees y
21 4 050815 89 018 01 1 3 1 80 35
22 4 050815 90 018 01 1 3 1 30 20
23 4 050815 91 018 01 2 4 1 90 20
24 4 050815 92 018 01 1 3 1 30 15
25 4 050815 94 018 01 1 4 2 15 20
26 4 050815 95 018 U3BaJbEHO
27 4 050815 96 018 01 1 4 1 25 10
28 4 050815 97 018 01 1 4 2 10 5
29 4 050815 98 018 01 1 4 1 10
30 4 050815 100 018 01 1 4 2 10
Taodena 37. XX2012. (TRD) ITapamerpu omrehewa, Huso 2, Lpan Bpx
Table 37. XX2012. (TRD) Damage parameters, Level II, Crni vrh
Pennu 6poj ) Omwrrehenn neo Osnaka Heoy
crabna Bpoj napuene . Bpeme HacTaHka Hasus y3poka WHrensurer
) Jlaty™m nipouieHe Bpoj crabna crabna Cumrnrom CHUMIITOMA KPOIIBH VY3pok 4 Ocrasna 3anaxama
Sequence Observation e . e Lo omrrehema Scientific name omrrehema .
Date of survey Tree number |Specification of] Symptom | Specification | Location in Cause Other observations
number of | plot number Age of damage of cause Extent
trees affected part of symptom crown
1 4 050815 57 24 13 3 1 400 430 3
2 4 050815 58 31 11 57 2 300 390 1
3 4 050815 62
4 4 050815 64
5 4 050815 65 31 11 57 2 300 390 1
6 4 050815 66 14 10 65 3 1 200 290 1
7 4 050815 67 14 10 65 3 1 200 290 1
8 4 050815 68 IotmyHo cyBo
9 4 050815 69 14 10 65 3 1 200 290 1
10 4 050815 71 24 13 3 1 400 430 3
11 4 050815 72
12 4 050815 73
13 4 050815 74 14 10 65 3 1 200 290 1
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Penuu 6poj

. Omrehenu neo O3Haka Heoy
crabna Bpoj napuene . Bpeme HacTaHka Hasus y3poka WHrensurer
. Jatym mpouene Bpoj crabna crabmna CumMnrom CHMIITOMA KPOIIHHI V3pok s Ocrana 3amaxama
Sequence Observation R o Lo omrehema Scientific name omrehema .
Date of survey Tree number |Specification of| Symptom | Specification | Location in Cause Other observations
number of | plot number Age of damage of cause Extent
trees affected part of symptom crown

14 4 050815 75 14 10 65 3 1 200 290 1

15 4 050815 76 14 10 65 3 1 200 290 1

16 4 050815 77

17 4 050815 78 14 10 65 3 1 200 290 2

18 4 050815 79 14 10 65 3 1 200 290 1

19 4 050815 87 31 11 57 2 300 390 1

20 4 050815 88 14 10 65 3 1 200 290 1

21 4 050815 89

22 4 050815 90 14 10 65 3 1 200 290 1

23 4 050815 91

24 4 050815 92 14 10 65 3 1 200 290 1

25 4 050815 94 31 11 57 2 300 390 1

26 4 050815 95 04 15 1 400 430 7 U3BaJECHO
27 4 050815 96 31 10 5 3 2 300 390 1

28 4 050815 97 14 10 65 3 1 200 290 1

29 4 050815 98

30 4 050815 100 14 10 65 3 1 200 290 1
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KonBeHnmja 0 1a/bMHCKOM NPEKOTPaHNYHOM 3araljemy Basayxa
Mehynapoaun KoonepatuBau nporpam 3a npoueny u npaheme yruuaja sarahema Ba3ayxa Ha myme
ILinan EBponcke YHuje 3a 3amTurty myma o armocdepckor 3araljema
Toanmmu U3BELITAj 0 3APABCTBEHOM CTamby IVIABHHX BpcTa ApBeha Ha ocHoBY nedosmjanuje
Convention on Long-Range Transboundary Air Pollution
International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution
Annual report on health status of main tree species on the basis of defoliation

3emsba (pernoH) Y. Iop. 3emibe (1000 xa): VY. [osp. lllyma (1000 xa) : Hcrpazxena nos. myma (1000 xa):

Peny6inka Cpouja 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

HUcrpaxuBame 2015-Ipau Bpx
JInmhapun
Oopa3zan b1

Hauuonanuu doxan LHeHTap YkynHa nospmuHa yetunapa (1000 xa):  Ykynna noppmuHa Junhapa (1000 xa):
HucTuTyT 32 mymaperso — Beorpan Total conifer area (1000 ha): Total broadleaved area (1000 ha):
Institution (National Focal Centre): 179 2181
Institute of Forestry, Belgrade

Survey 2015
Broadleaves
Form b1

Iepunoa ucrpaxubama/Survey period: 05.08.2015.

Knacuguxanuja / Classification Iponenar cradana ca nedoaujanujom/ Percentage of trees defoliated
Cradna crapa 10 59 roquna Crabua crapa 60 roquHa u BuIne
Trees up to 59 years old Trees 60 years and older
1 2 (3 |4 |5 6 7(1-6) 8 9 |10 |11 |12 13 14 15
(8-13) (1-14)
) . oCT.BpCTE YKynno oCT.BpCTE YKynno Cge yKkym.
Bpera/ species: others total 018 others total grand total
noppuuHa Bpere / area of species
Opoj y3opkoBanux crabana/ no. of sample trees 29 30
KJace ug(ponu]auu]e Npoll. ryGuTKa 4YeTHHA % % |% |% % % % % % |% % % %
defoliation class percentage of needles loss
Hema gedos. 0
not defoliated 0-10% 41,38 41,38 41,38
caaba nepor. 1 >10-25 % 31,03 31,03 31,03
slightly defoliated ’ ’ ’
ymepeHa aedos. 2
feraely defoliated >25-60 % 6,90 6,90 6,90
jaxa zegox. 3 >60% <100 % 17,24 17,24 17,24
severelydefoliated ‘ ‘ ’ ’ ’
cyBo 4 100% 345 345 345
dead
chynﬂo/ total 100.00 100.00 100.00
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KonBeHIHja 0 1a/bHHCKOM NPEeKOrpaHNYHOM 3araljemy Bazayxa
Mehynaponnu KoonepatuBHu nporpam 3a npoueHy u npaheme yrunaja 3arahema Ba3ayxa Ha myme

Inan EBponcke YHuje 3a 3aITUTY myma o armocdepckor 3aralema

Toanmmkby U3BELITAj 0 3IPABCTBEHOM CTamby IVIaBHUX Bpcra JpBeha Ha ocHoBY nedosinjanmje
3emspa: Penyoiuka Cpouja

Convention on Long-Range Transboundary Air Pollution

International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution

Annual report on health status of main tree species on the basis of defoliation

Country: Republik of Serbia

BykBa Fagus moesiaca

BykBa

Survey

Form C

Oopa3an L

Hctpaxusame 2015-Llpuu Bpxa

2015

Fagus moesiaca

% crabana ca nepoamjanujom/ % trees

defoliated

opoj .
OrJIeAHUX opoj “ngepH"X kJjaca 0 Hema KkJaca 1 c1ada kaca 2 ymepena KJ1aca 3 jaka KJ1ace 2-4 ymepeHa knace 1-4 cna6a no
napueJia crapana nedonujanuje nedonujanuja Aepoujamja nedonujanuja KJaca 4 cyBo 10 CYyBO cyso
no. of sample no. of sample class 0 class 1 slightly class 2 class 3 class 4 dead class 2 to 4 class 1 to 4
’ ) trees . . moderately . slightly to
plots not defoliated defoliated defoliated severely defoliated moderately to dead dead
4 29 41.38 31.03 6.90 17.24 3.45 27.59 58,62
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I'padukon 7. Ynopenuu npukas aedonujanuje y nepuoay 2013-2015 — Huso 2, Lpau Bpx
Graph 7. Comparative study of defoliation from 2013 to 2015 — Level II, Crni Vrh

V¥V 2015. roguan Ha BUT Huoa 2 IlpHu Bpx
nporeHaT crabana koja Hucy 3axpaheHa pedonujanujom
u crabana koja cy 3axBahieHa ciabom nedonujanmjom je
HIDKM Y OJHOCY Ha NPEIXOJIHE JBE TOAWHE, IOK je
mporeHaT crabana 3axBaheH yMEpHOM U jaKOM
nedonujanjoM moBehan y ojHOCY Ha TpeIXOJHE JBE
TOZIMHE.

Onena  crama  Kpolmmu — crabama  Ha
OononHauKanujckoj Tauku HuBo-a 2 y Mokpoj opu
m3BpieHa je 23.07.2015. rogune. OueHa je u3BplIeHa
Ha 30 crabana Geyor 6opa, Koja Cy HAMEHCKH HU3][BOjeHA
3a ToauIIbe npaheme cTamba KPOIIbH, Ha MOIIAPIEIH
2.

OcHOBHY HOfaI, OrJeAHe mapiene y Mokpoj
Topu natu cy y Hamenckoj tabenu PLT (tadena 38).

VY tabenu 39 u 40 matm cy mapamMeTpH CTama
KpOIIKH U NapameTpu omrtehema Ha OMOMHIUKAIIN]CKOJ
tauku HuBo-a 2 y Mokpoj I'opu y 2015. rogunm.

Exuna y cacraBy ap CHexana Pajkosuh u ap
MupocnaBa MapkoBuh u3 MHCTHTYTa 32 IIIyMapCcTBO je
23. jyna 2015. u3Bpmiuia KOHTPOJIHH TpErie] cradana.
[pernenom je obOyxBaheno 30 oOpojuanux crabana
Oemor Oopa W TOM TMPWIMKOM BpIIEHa j€ OLEHa
nedonujanyje, TPAaHCIAPEHTHOCT Jniiha, Kao W ocTaia
3anaxama. KoHCTaToBaHO je Jla je KyITypa 31pasa,

Compared to previous two years of monitoring,
the percentage of trees with no or slight defoliation was
lower on the sample plot Crni Vrh in 2015. The
percentage of trees with moderate or severe defoliation
was higher than previous years.

Crown condition assessment on the Level II
sample plot in Mokra Gora was carried out on July 23",
2015. The assessment was done on 30 Scots pine trees
selected for the purpose of annual crown condition
monitoring, on subplot 2.

The most important characteristics of the sample
plot in Mokra Gora are presented in the purposeful
Table PLT (Table 38).

Tables 39 and 40 show the parameters of crown
condition and parameters of damage on the Level II
sample plot in Mokra Gora in 2015.

The tree assessment was done by a team of two
trained observers from the Institute of Forestry Dr.
Snezana Rajkovi¢ and Dr. Miroslava Markovi¢, who
conducted a field check of the trees on July 23" 2015.
The assessment of 30 marked Scots pine trees included
the assessment of defoliation, foliage transparency, and
other observations. It was found that the plantation was
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Jnedonujanyja je BpJIo HUCKa W W3HOCH yriaBHOM 0 1o
5% (cBera 5 crabana mmano je aedommjaumjy 10%).
TpaHcnapeHTHOCT JrcHe Mace Omia je HajehuM 1enom
10 mo 20% (camo 4 crabnma wMama cy Behy
TPaHCIAPEHTHOCT, oJ Tora Tpu crabia 30% wu jemHo
ctabmo 60%).

VY OKBHUpY Ta4yKe PETHCTPOBAHO JIOCTAa Xpacra H
Oarpema y moamiaTtky. Ha nucHO] Macu moamiarka
XpacTa perucTpoBaHa cy omrTehema MpOy3pOKOBaHA
MaTOTCHUM TJbMBaMa M INTETHHM MHCEKTHMa (MUHE Ha
mumhy — ciauke 52, 53 un 54). Ha 6arpemy npumeheno
MPUCYCTBO INTETHOT WHCEKTa Parectropa robiniella
(couka 55).

healthy, with a very low degree of defoliation, mostly in
the 0-5% class of defoliation (only 5 trees had 10%
defoliation). Foliage transparency was mostly in the
range from 10 and 20% (only 4 trees had higher
transparency, 3 of which had 30% and one had 60%
transparency).

The young growth of a number of oak and
locust trees was recorded within the sample plot. The
foliage of the oak young growth had signs of damage
caused by disease-causing fungi and dangerous insects
(mines on leaves — Figures 52, 53 and 54. The presence
of a harmful insect - Parectropa robiniella (Figure 55)
was recorded on locust trees.

Cauke 52, 53 u 54. Omrehema Ha TMCHOj Macu MOAMIIATKA XPacTa y OKBUPY TauKe - MEeTMeTHNULA U JIUCHI MUHEPH.
BUT 2 Mokpa I'opa
Figures 52, 53 and 54. The damage on the foliage of oak young growth within the sample plot — powdery mildew
and miners — SP2 Mokra Gora
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Slika 55. Omrehema Ha nucHO] Macu OGarpeMa y okBUpY Tauke — Parectropa robiniella
BUT 2 Moxkpa I'opa
Figure 55. The damage on the foliage of locust trees within the sample plot —
Parectropa robiniella SP2 Mokra
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I'padukon 8. Yopennu npukas aedonujanmje y nepuoay 2013-2015 — Huso 2, Moxkpa I'opa
Graph 8. Comparative study of defoliation from 2013 to 2015 — Level II, Mokra Gora

Y 2015. romunm pedonmjanmja  ciador, Defoliation of slight, moderate and severe
YMEpEHOT U jaKOT MHTCH3WTETa HHUje KOHCTaTOBaHa HHU intensity was not recorded on any of the trees selected
Ha jemgHoM cTabimy w3nBojeHOM 3a mpaheme crama for crown condition monitoring in 2015. There were no
KpyHa. ¥ 0B0j FOAMHHU HHje OMII0O HU MPTBHX cTabana. dead trees in this year.
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Tabesa 38. XX2012. (PLT) Tabena ca moganyMa o mapiiejid H3IBOjeHOj 3a OLICHY CTama Kpolimu cradana, Huso II, Mokpa "opa
Table 38. XX2012. (PLT) Data on the plot selected for crown condition assessment, Level I, Mokra Gora

Wnentndukanmja
. T'eorpadexa T'eorpadexa Haamopcka
Sel E:I?;:Hn?lrr)nber Kon pane bpol o Da)iagg Iz\i/lsg::lses}:r‘:ent HnpHHa AyHHHA pucura/Kop Team iégrﬁ?ﬁcation 8&1::?(?;512321?:;1
q Country Code Observation plot Latitude Longitude Altitude
1 67 5 23.07.2015 +43%45'27" +1929'00" 12
Ta6ena 39. XX2012. (TRC) [Tapamerpu crama kpoumu, Huso 2, Mokpa ['opa
Table 39. XX2012. (TRC) Crown condition parameters, Mokra Gora
Pef;{a%g: N Bpoj mapuene Cymeme - Bunssusoct TpancnapeHTHOCT
POJ Tmapty Jlaty™m nipouieHe Bpoj crabna Bpcra ykinawame | Craryc crabna | CeHka Kpollmbe A Hedonujaunja p P Ocrasa 3anaxama
Sequence Observation . . . KpOULIKbE S mmmha .
Date of survey Tree number Tree Species code Removals & Social class Crown shading R Defoliation . Other observations
number of | plot number . Visibility Foliage transparency
mortality
trees
1 5 230715 82 134 1 2 2 1 30 Kopacmu nuwajesu
2 5 230715 83 134 1 1 1 1 30 Kopacmu muwajesu
3 5 230715 84 134 1 2 2 1 20 Kopacmu muuajesu
4 5 230715 105 134 1 1 3 1 10 20 Kopacmu nuwajesu
5 5 230715 106 134 1 1 2 1 10 30 Kopacmu nuwajesu
6 5 230715 107 134 1 2 1 1 20 Kopacmu muwajesu
7 5 230715 113 134 1 1 1 1 25 Kopacmu nuwajesu
8 5 230715 114 134 1 1 4 1 10 60 Kopacmu nuwajesu
9 5 230715 140 134 1 2 2 1 25 Kopacmu nuwajesu
10 5 230715 141 134 1 1 2 1 10 Kopacmu nuwajesu
11 5 230715 142 134 1 2 2 1 10 20 Kopacmu nuwajesu
12 5 230715 143 134 1 2 2 1 10 15 Kopacmu nuwajesu
13 5 230715 144 134 1 2 2 1 5 10 Kopacmu nuwajesu
14 5 230715 165 134 1 2 1 1 0 15 Kopacmu nuwajesu
15 5 230715 166 134 1 2 2 1 0 10 Kopacmu nuwajesu
16 5 230715 167 134 1 2 2 1 5 15 Kopacmu muwajesu
17 5 230715 168 134 1 2 3 1 5 15 Kopacmu nuwajesu
18 5 230715 183 134 1 1 1 1 5 15 Kopacmu nuwajesu
19 5 230715 184 134 1 2 2 1 0 20 Kopacmu nuwajesu
20 5 230715 185 134 1 3 3 2 0 20 Kopacmu nuwajesu

83




Pennn 6poj
crabmna Bpoj maprene . Cymer.e — Bunssusoct A TpancnapeHTHOCT
. Jlatym nipouieHe Bpoj crabna Bpcra ykinawame | Craryc crabna | CeHka KpoIlmbe Jedonujaunja Ocrana 3amaxama
Sequence Observation . . . KpOILKBE L numha .
Date of survey Tree number Tree Species code Removals & Social class Crown shading s s Defoliation . Other observations
number of | plot number mortalit Visibility Foliage transparency
trees ¥
21 5 230715 193 134 1 1 1 1 0 10 Kopacmu nuwajesu
22 5 230715 194 134 1 1 2 1 0 10 Kopacmu nuwajesu
23 5 230715 213 134 1 2 2 1 0 10 Kopacmu nuwajesu
24 5 230715 214 134 1 3 3 1 5 10 Kopacmu nuwajesu
25 5 230715 215 134 1 3 2 1 0 10 Kopacmu muwajesu
26 5 230715 223 134 1 1 2 1 5 10 Kopacmu nuwajesu
27 5 230715 224 134 1 3 2 1 0 10 Kopacmu nuwajesu
28 5 230715 320 134 1 2 2 1 5 15 Kopacmu muwajesu
29 5 230715 359 134 1 1 2 1 5 15 Kopacmu muwajesu
30 5 230715 407 134 1 1 2 1 0 5 Kopacmu muwajesu
Ta6ena 40. XX2012. (TRD) [Tapamerpu omrehewa, Huso 2, Moxkpa 'opa
Table 40. XX2012. (TRD) Damage parameters, Level II, Mokra Gora
Pennu 6poj ) Omrrehenu neo O3naka Heoy
crabna Bpoj napuene . Bpeme HacTaHka Hasus y3poka WHrensurer
) Jlaty™m nipouieHe Bpoj crabna crabna Cumrnrom CHUMIITOMA KPOIIBH VY3pok 4 Ocrasna 3anaxama
Sequence Observation e . e Lo omrrehema Scientific name omrrehema .
Date of survey Tree number |Specification of] Symptom | Specification | Location in Cause Other observations
number of | plot number Age of damage of cause Extent
trees affected part of symptom crown
1 5 230715 82 Kopacmu nuwajesu
2 5 230715 83 Kopacmu nuwajeeu
3 5 230715 84 Kopacmu nuwajesu
4 5 230715 105 Kopacmu nuwajesu
5 5 230715 106 Kopacmu nuwajeeu
6 5 230715 107 Kopacmu nuwajesu
7 5 230715 113 Kopacmu nuwajesu
8 5 230715 114 Kopacmu nuwajeeu
9 5 230715 140 Kopacmu nuwajesu
10 5 230715 141 Kopacmu nuwajesu
11 5 230715 142 Kopacmu nuwuajeeu
12 5 230715 143 Kopacmu nuwajesu
13 5 230715 144 Kopacmu nuwajesu
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Penuu 6poj

. Omrehenu neo O3Haka Heoy
crabna Bpoj napuene . Bpeme HacTaHka Hasus y3poka WHrensurer
. Jatym mpouene Bpoj crabna crabmna CumMnrom CHMIITOMA KPOIIHHI V3pok s Ocrana 3amaxama
Sequence Observation R o Lo omrehema Scientific name omrehema .
Date of survey Tree number |Specification of| Symptom | Specification | Location in Cause Other observations
number of | plot number Age of damage of cause Extent
trees affected part of symptom crown

14 5 230715 165 Kopacmu nuwajeeu
15 5 230715 166 Kopacmu nuwajesu
16 5 230715 167 Kopacmu nuwajesu
17 5 230715 168 Kopacmu nuwajeeu
18 5 230715 183 Kopacmu nuwajesu
19 5 230715 184 Kopacmu nuwajesu
20 5 230715 185 Kopacmu nuwajeeu
21 5 230715 193 Kopacmu nuwajesu
22 5 230715 194 Kopacmu nuwajesu
23 5 230715 213 Kopacmu nuwajeeu
24 5 230715 214 Kopacmu nuwajesu
25 5 230715 215 Kopacmu nuwajesu
26 5 230715 223 Kopacmu nuwajeeu
27 5 230715 224 Kopacmu nuwajesu
28 5 230715 320 Kopacmu nuwajesu
29 5 230715 359 Kopacmu nuwajeeu
30 5 230715 407 Kopacmu nuwajesu
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KonBeHnmja 0 1a/bMHCKOM NPEKOTPaHNYHOM 3araljemy Basayxa
Mehynapoann KoonepatuBau nporpam 3a nponeny u npaheme yrunaja araljema Basayxa Ha myme
ILinan EBponcke YHuje 3a 3amTurty myma o armocdepckor 3araljema
I'opuimku U3BEMITAj 0 31PABCTBEHOM CTambY IJIaBHUX BpcTa ApBeha Ha ocHoBy nedonmjanuje

Convention on Long-Range Transboundary Air Pollution
International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution
Annual report on health status of main tree species on the basis of defoliation

3emsba (pernoH)

Y. Iop. 3emibe (1000 xa):

Yk. Ilosp. lllyma (1000 xa) :

Hcrpaxena nos. uryma (1000 xa):

Peny6inka Cpouja Total area of country (1000 ha): Total forest area (1000 ha): Forest area surveyed (1000 ha): YeTuHapu
Country (region): Serbia 8836 2360 103 Oopazan Al
Repablic of Serbia

Hauuonanuu doxan LHeHTap YkynHa nospmuHa yetunapa (1000 xa):  Ykynna noppmuHa Junhapa (1000 xa): Sur\{ ey
HHcTuTyT 32 Iymaperso — Beorpan Total conifer area (1000 ha): Total broadleaved area (1000 ha): Conifers
Institution (National Focal Centre): 179 2181 Form Al

Institute of Forestry, Belgrade

Mepunoa ucrpaxubama/Survey period: 24.07.2015

Hcrpaxusame 2015-Moxkpa 'opa

Knacudukamuja / Classification Iponenar cradana ca nedommjanujom/ Percentage of trees defoliated
Cradna crapa 10 59 roquna Crabua crapa 60 roquHa u Buie
Trees up to 59 years old Trees 60 years and older
1 2 (3 |4 |5 6 7(1-6) 8 (9 |10 |11 |12 13 14 15
(8-13) (1-14)
Bpcera/ species:
134 oCT.BpCTE YKynno ocT.BpCTE YKynno Cge yKkym.
others total others total grand total
noBpunHa Bpere / area of species
Opoj y3opkoBanux crabana/ no. of sample trees 30 30 630
KkJace gedonujanuje npou. ryGuTKa 4YeTHHA
defoliation class percentage of needles loss % % % |% |% % % % (% |% |% |% % % %
nema aegor. 0 0-10 % 100.00 100.00 100.00
not defoliated B ° ) ) )
ciab6a gedpoa. 1
slightly defoliated >10-25 % 0.00 0.00 0.00
ymepeHa aedoua. 2
moderately defoliated >25-60 % 0.00 0.00 0.00
jaka nedo. 3
severely defoliated >60% <100 % 0.00 0.00 0.00
ypo 4 100% 0.00 0.00 0.00
dead
Yxynho/ total 100.00 100.00 100.00
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KonBeHIHja 0 1a/bHHCKOM NPEeKOrpaHNYHOM 3araljemy Bazayxa
Mehynapoanu KoonepatuBHu nporpam 3a npoueHy u npaheme yrunaja 3arahema Ba3ayxa Ha myme

IInan EBponcke YHuje 3a 3a1ITUTY myma o atmocdepckor 3aralema

Toanmmkby U3BELITAj 0 3IPABCTBEHOM CTamby IVIaBHUX BpcTa apBeha Ha ocHoBY nedosinjanmje
3emsba: Peny0iuka Cpouja

Convention on Long-Range Transboundary Air Pollution

International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution

Annual report on health status of main tree species on the basis of defoliation

Country: Republik of Serbia

Bexm 6op Pinus sylvestris L.

Besu 6op

Survey

Form C

Oopasan LI

HcrpaxuBame 2015-Moxkpa I'opa

2015

Pinus sylvestris L

% crabana ca nepoamjanujom/ % trees

defoliated

opoj .
OTJIeAHUX opoj npgmep HHx kJjaca 0 Hema KJaca 1 c1ada kaca 2 ymepeua KJ1aca 3 jaka KJ1ace 2-4 ymepeHa eace 1-4 c1a6a no
napueJa crapana nedoanjanuje nedosamjanuja Aepomjannja nedosmjanuja KJaca 4 cyBo 110 CYyBO cyso
no. of sample no. of sample class 0 class 1 slightly class 2 class 3 class 4 dead class 2 to 4 class 1 to 4
’ . trees . . moderately . slightly to
plots not defoliated defoliated defoliated severely defoliated moderately to dead dead
5 30 100.00 0.00 0.00 0.00 0.00 0.00 0.00
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80%

60%

40%

20%

0%
Crni vrh

Kopaonik

B Mpreo/Dead
B Jaxa/Severe
O Ymepena/Moderate

O Cnaba/Slight

B Hema/None

Mokra Gora

I'paguxon 9. Crenen nedonmjanuje y 2015.roquau — BUT Huso 2
Graph 9. Defoliation degree in 2015 — Level II sample plot

On cBa TpH JIOKAJIHUTETa, KA0 U y MPEIXOTHUM
roguHama (2013-0j u 2014-0j roaunu), HajBehu
MpoleHaT crabajia N3JBOjeHNX 3a npaheme cTama KpyHa
KOja HuCy 3axBalieHa edoiHjaijoM PerucTpOBaH je Ha
Moxkpoj T'opu. Ha oBoM mosby HHCY permcTpoBaHa
crabna ca apedonmjanjom crabor, Cpelmer W jakor
HMHTCH3HTETA.

11. ®JIOPUCTHYKA U BEI'ETAIIMJCKA
HUCTPAKUBAIBA Y 2015. T'OJUHA

[IpoyyaBame mnpuzemHe Bereraumje y 2015.
TOJIMHU M3BPIICHO je y TPU acrekrta: nponehHu. netmu
U jecewmu. M y OBOj TOAMHHM OCMaTpama HM3BpIICHA Cy
¢opucTHuKa W BETETalWjCKa HCTPaXWBama IO
npenBul)eHOj METOMUIIM 32 TPUKYIUhAke U 00pary
nomaraka (International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on
Forests - ICP Forests).

11.1. buonngukanujcka tauka Husoa I -
Komnmaonnk

Ha Owomnaukamumjckoj Tauku Hwusoa II -
KomaoHuk, oneHa TOKPOBHOCTH NPHUCYTHHX BpCTa y
crnpaty Apseha. sx0yma u npusemMHe (raope u3BpIIeHa je
16.06.2015. rogune. 29.07.2015. rogune u 21.10.2015.
TOJMHE Ha PaHWje MOCTABJLEHUM OTJICOHHUM IapLenama

As in previous years (2013 and 2014), Mokra
Gora was the site with the highest percentage of trees
selected for crown condition monitoring with no
defoliation. This sample plot didn’t have trees with
slight, moderatre or severe defoliation.

11. FLORISTIC AND VEGETATION SURVEYS
IN 2015

The survey of ground vegetation in 2015 was
done in spring, summer and autumn. Floristic and
vegetation surveys were again carried out according to
the prescribed methodology for data collection and
processing (International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on
Forests - ICP Forests).

11.1 Level II sample plot — Kopaonik

The assessments of species cover in the tree,
shrub and herb layer on the Level II sample plot
Kopaonik were done on June 16™, 2015, then on July
29" 2015 and finally on October 21%, 2015, on
previously established square sampling units (10 x 10
m), which cover a total area of 400 m2. These plots are
visibly marked in the field.
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y Bumy kBampata (10 x 10 m), yume je YKYITHO
obyxsaheno 400 m? nospmuHe. HaBenene maprene cy
Ha TepPEeHY BUIHO OOeNexeHe.

Y tabemun 41 (O6pazarr XX2012.PLV)
MpHUKa3aHd Cy OCHOBHH TMOJAld O  OTJIEAHUM
MOBpIIMHAMA (HaMOPCKa BUCHHA. Teorpad)cka IMIMpUHA
W JyXHUHA. JaTyM OIICHE. IOKPOBHOCT cmpara japseha.
KOymha W TNpu3eMHE QIiope. Cpela BHCHHA CIpaTta
KOyma W mpuzeMHe (pirope. TOKPOBHOCT MaxOBHHA.
HETIOKPUBEHU JIe0 3EMJBUINTA. KAa0 ¥ MOKPUBEHOCT
3eMJBHIITA JIUCHAM OIIaJIOM).

Y Ttabemm 42 (O6pazanmr XX2012.VEM) je
MpHUKa3aH CITUCAaK CBHJICHTHPAHWX OWJhaka ca OLEHOM
IUXOBE TOKPOBHOCTH M3PAXKEHE Y NPOICHTHMA IO
cripaToBuMa. AHaIM30M (PUTOICHOJIONIKAX CHUMaKa
noTBph)eHo je Ja ce paad O NPETXOTHO YTBPhEHO]
aconyjanyju IUIAHWHCKE cMmpueBe Iuyme Piceetum
excelsae montanum serbicum Greb. 1950. u3 cBese
aruaobunHux myma cmpue Vaccinio-Piceion Br.-Bl.
1939.

Tomnaa 2015. Omma  je XHAPOJIOIMIKH BPIIO
HETNOBOJbHA. Y TOKY BETeTallMOHOT MEPHOAa KOJIWYHHA
najaBuHa je Owna Bpio Mama. W mopen oBakse
CUTyauyje, TMOKPOBHOCT OWJbaka Mpu3eMHe ¢uiope ce
HUje cMammia. OBO ce MOXe JOBECTH Y Be3y ca Behom
HaJIMOPCKOM BHCHHOM Y OIHOCY Ha ocTajie 0O0jeKTe
OononHaukanujckux Tavaka Husoa II y CpOuju, Te
BehOM penaTHBHOM BJIarOM y Ba3[yXy.

IInanuacka ximMa Komaonwka je yrumana Ha
OUyBalkb¢ HUBOA BJare y 3EMJBHINTY U3 3UMCKOT
nepuoja. Mehytum, cMameHa KONWMYMHA TajaBHHA Y
OIHOCY Ha TPETXOJHY TOAMHY, C€ WIAK OJpa3mia Ha
ONTHO CMameme ITOKPOBHOCTH MAaxXOBHHA Ha CBUM
OTJICIHUM TMOBPITMHAMA, HAPOUHTO y jECCHEM TICPUOTY.
VY moderky BEreTalMoHOT TEepHojia, Kao M TOKY JieTa,
MaxOBHHE Cy TIpecTaBjbajieé MPENpPeKy 3a HCIapaBame
BOJIC U3 3EMJBHINTA, AKYMYJIUPaHE Y 3UMCKOM TIEPHOIY,
IITO je YTHIAJI0 Ha OuyBamke OYjHOCTH MpHU3eMHE (uiope
U TIOpe]] 3PaKEHOT JIETHET CyIHOT neproja. Ha kpajy
BEreTallMOHOT TepuoJa, yCiel Cylle, MaxOBHHE CY
TOTOBO TOTITYHO HINYE3JIe, ald Cy cadyBaje Biary
MOoTpeOHyY 3e/bacTUM OMJbKaMa Ipu3eMHe dJiope.

Y 0BOj romuHu, Ha OTJICAHUM IOBPIIMHAMA
peructpoBase cy Bpcre Ajuga pyramidalis u Epilobium
montanum, K0je paHHjUX TOJANHA HUCY 3a0eIeKeHe.

Ha memom 06jekTy (BaH OTJICAHHWX ITOBPIIHHA)
HHCY KOHCTAaTOBaHE HOBE OWMJbHE BpPCTE Yy OJHOCY Ha
MPEeTXOJHEe TOIWHE, YTJIABHOM Cy TPUCYTHE OWJbHE
BPCTE KOje Cy prKa3aHe Ha OTJICAHUM Maplenama.

Table 41 (Form XX2012.PLV) shows the most
important characteristics of the sampling units (altitude,
latitude and longitude, assessment date, tree layer cover,
shrub layer cover, herb layer cover, mean height of the
shrub and herb layers, moss cover, barren soil and
litterfall cover.

Table 42 (Form XX2012.VEM) contains a list
of registered plants with their cover percentage for each
layer. Phytosociological relevés showed that it was an
association of montana spruce forest Piceetum excelsae
montanum serbicum Greb. 1950 from the alliance of
acidophilic spruce forests Vaccinio-Piceion Br.-Bl.
1939.

The year of 2015 was unfavorable in terms of
hydrologic conditions. The amount of rainfall was small
during the growing season. However, there was no
decline in the ground vegetation cover. This can be
attributed to the higher altitude compared to other Level
I sample plots in Serbia, and higher relative air
humidity.

Kopaonik mountain climate helped preserve the
moisture accumulated in the soil during the winter.
However, the lower amount of rainfall compared to the
previous year contributed to the substantial reduction of
moss cover on all sample plots, especially in the autumn.
At the beginning of the growing season, and during the
summer, moss prevented the water accumulated during
the winter to evaporate from the soil, which contributed
to the preservation of ground vegetation abundance
despite the pronounced summer drought periods. At the
end of the growing season, drought caused moss to
vanish almost completely, but it kept the moisture
needed by herbaceous plants of the herb layer.

New plant species recorded this year included
Ajuga pyramidalis w Epilobium montanum. They were
not present in the previous years.

The whole area (beyond the sampling units) was
covered mostly by plant species that were recorded on
the sampling units in general. There were no new plant
species compared to the previous years of monitoring.
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Cauka 56. Gentiana asclepiadea (OI11V). BUT 2
Komaonuxk

Figure 56. Gentiana asclepiadea (sampling unit IV).

SP 2 Kopaonik

Cauxka 57. Senecio nemorensis (OI1 ).
BUT 2 KomaoHuk

Figure 57. Senecio nemorensis(sampling unit I)
SP 2 Kopaonik
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Tabena 41. XX2012. (PLV) Ta0ena ca noganuma npu3eMHe Bereranuje - Komaonuk

Table 41. XX2012. (PLV) Data on ground vegetation - Kopaonik
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Tabesa 22. XX2012.(VEM) Tabena npoiieHe mpu3eMHe Bereranuje - KonaoHuk
Table 22. XX2012.(VEM) Datafile with ground vegetation assessments - Kopaonik

Pennu 6poj . Bpoj y3opka Bpoj ouene [MokposHoCT (%) Huso .
Bpoj maprene Bpcra Copar ; JeTepMHHALI]je Ocraia 3anaxama
Sequence Plot number Number os Survey Species code La IToxmora\Substrate Cover of the species Level of Other ob t'
number samples number p yer (%) d .. er observations
etermination
1. 1 1 1 026.004.001 1 1 40 5
2. 1 1 1 80.009.007 2 1 1 5
3. 1 1 1 080.028.002 2 1 0.2 5
4, 1 1 1 193.004.103 3 1 40 5
5. 1 1 1 80.009.007 3 1 10 5
6. 1 1 1 169.096.017 3 1 10 5
7. 1 1 1 189.002.022 3 1 8 5
8. 1 1 1 154.027.021 3 1 6 5
9. 1 1 1 189.002.031 3 1 5 5
10. 1 1 1 169.091.001 3 1 4 5
11. 1 1 1 169.181.065 3 1 3 5
12. 1 1 1 189.002.015 3 1 3 5
13. 1 1 1 154.021.027 3 1 3 5
14. 1 1 1 189.002.029 3 1 2 5
15. 1 1 1 057.006.001 3 1 2 5
16. 1 1 1 169.172.001 3 1 2 5
17. 1 1 1 193.102.001 3 1 1 5
18. 1 1 1 183.047.001 3 1 1 5
19. 1 1 1 123.005.001 3 1 0.2 5
20. 1 1 1 183.004.002 3 1 0.2 5
21. 1 1 1 047.008.011 3 1 0.2 5
22. 1 1 1 168.001.015 3 1 0.2 5
23. 1 1 1 148.029.017 3 1 0.2 5
24. 1 1 1 026.004.001 3 1 0.1 5
25. 1 1 1 080.028.002 3 1 0.1 5
26. 1 1 1 151.001.003 3 1 0.01 5
27. 1 1 2 026.004.001 1 1 40 5
28. 1 1 2 80.009.007 2 1 1 5
29, 1 1 2 080.028.002 2 1 0.2 5
30. 1 1 2 193.004.103 3 1 35 5
31. 1 1 2 169.096.017 3 1 20 5
32. 1 1 2 80.009.007 3 1 10 5
33. 1 1 2 154.027.021 3 1 8 5
34. 1 1 2 189.002.022 3 1 5 5
35. 1 1 2 169.091.001 3 1 4 5
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Huso

Pen 6poj Bpoj maprene bpoj ysopxa bpoj ouene Bpcra Copar Toxposnoct (%.) JeTepMHHALIH]e Ocrasa 3anaxama
Sequence Plot number Number os Survey Species code La IToxnora\Substrate Cover of the species Level of Other ob i
number samples number p yer (%) determination er observations
36. 1 1 2 189.002.031 3 1 3 5
37. 1 1 2 189.002.015 3 1 3 5
38. 1 1 2 154.021.027 3 1 3 5
39. 1 1 2 169.181.065 3 1 2 5
40. 1 1 2 168.001.015 3 1 2 5
41. 1 1 2 169.172.001 3 1 1.5 5
42, 1 1 2 193.102.001 3 1 1 5
43. 1 1 2 189.002.029 3 1 1 5
44, 1 1 2 057.006.001 3 1 1 5
45. 1 1 2 183.047.001 3 1 1 5
46. 1 1 2 047.008.011 3 1 1 5
47. 1 1 2 123.005.001 3 1 0.2 5
48. 1 1 2 183.004.002 3 1 0.2 5
49, 1 1 2 026.004.001 3 1 0.1 5
50. 1 1 2 080.028.002 3 1 0.1 5
51. 1 1 2 148.029.017 3 1 0.1 5
52. 1 1 2 151.001.003 3 1 0.01 5
53. 1 1 3 026.004.001 1 1 40 5
54. 1 1 3 80.009.007 2 1 20 5
55. 1 1 3 080.028.002 2 1 0.2 5
56. 1 1 3 193.004.103 3 1 35 5
57. 1 1 3 169.091.001 3 1 3 5
58. 1 1 3 154.021.027 3 1 3 5
59. 1 1 3 80.009.007 3 1 2 5
60. 1 1 3 189.002.015 3 1 2 5
61. 1 1 3 169.172.001 3 1 1.5 5
62. 1 1 3 189.002.031 3 1 1 5
63. 1 1 3 189.002.022 3 1 1 5
64. 1 1 3 057.006.001 3 1 1 5
65. 1 1 3 169.181.065 3 1 0.5 5
66. 1 1 3 189.002.029 3 1 0.5 5
67. 1 1 3 168.001.015 3 1 0.5 5
68. 1 1 3 026.004.001 3 1 0.1 5
69. 1 1 3 080.028.002 3 1 0.1 5
70. 2 2 1 26.004.001 1 1 50 5
71. 2 2 1 26.004.001 2 1 10 5
72. 2 2 1 80.009.007 2 1 1 5
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Huso

Penn 6poj Bpoj maprene bpoj ysopxa bpoj ouene Bpcra Copar Hoxkposroct (%.) JeTepMHHALIH]e Ocraja 3anaxama
Sequence Plot number Number os Survey Species code La ITomnora\Substrate Cover of the species Level of Other ob .
number samples number p yer (%) determination er observations
73. 2 2 1 193.004.103 3 1 40 5
74. 2 2 1 169.091.001 3 1 16 5
75. 2 2 1 189.002.022 3 1 10 5
76. 2 2 1 80.009.007 3 1 10 5
77. 2 2 1 169.181.065 3 1 7 5
78. 2 2 1 193.074.005 3 1 5 5
79. 2 2 1 189.002.015 3 1 5 5
80. 2 2 1 169.096.017 3 1 5 5
81. 2 2 1 189.002.029 3 1 4 5
82. 2 2 1 154.021.027 3 1 4 5
83. 2 2 1 109.001.054 3 1 4 5
84. 2 2 1 66.009.010 3 1 3 5
85. 2 2 1 193.004.007 3 1 1 5
86. 2 2 1 132.018.006 3 1 1 5
87. 2 2 1 154.027.021 3 1 1 5
88. 2 2 1 26.004.001 3 1 1 5
89. 2 2 1 80.028.002 3 1 1 5
90. 2 2 1 148.029.017 3 1 1 5
91. 2 2 1 047.008.011 3 1 0.5 5
92. 2 2 1 168.001.015 3 1 0.5 5
93. 2 2 1 193.102.001 3 1 0.5 5
94. 2 2 1 57.006.001 3 1 0.2 5
95. 2 2 1 167.006.015 3 1 0.2 5
96. 2 2 1 123.005.001 3 1 0.2 5
97. 2 2 1 193.016.008 3 1 0.1 5
98. 2 2 1 169.003.001 3 1 0.1 5
99, 2 2 1 151.001.003 3 1 0.1 5
100. 2 2 2 26.004.001 1 1 50 5
101. 2 2 2 26.004.001 2 1 10 5
102. 2 2 2 80.009.007 2 1 1 5
103. 2 2 2 193.004.103 3 1 40 5
104. 2 2 2 169.091.001 3 1 15 5
105. 2 2 2 80.009.007 3 1 10 5
106. 2 2 2 189.002.022 3 1 8 5
107. 2 2 2 169.181.065 3 1 7 5
108. 2 2 2 189.002.015 3 1 5 5
109. 2 2 2 169.096.017 3 1 5 5
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Huso

Penn 6poj Bpoj maprene bpoj ysopxa bpoj ouene Bpcra Copar Hoxkposroct (%.) JeTepMHHALIH]e Ocraja 3anaxama
Sequence Plot number Number os Survey Species code La ITomnora\Substrate Cover of the species Level of Other ob .
number samples number p yer (%) determination er observations
110. 2 2 2 109.001.054 3 1 4 5
111. 2 2 2 193.074.005 3 1 3 5
112. 2 2 2 189.002.029 3 1 3 5
113. 2 2 2 154.021.027 3 1 3 5
114. 2 2 2 154.027.021 3 1 2 2
115. 2 2 2 193.004.007 3 1 1 5
116. 2 2 2 132.018.006 3 1 1 5
117. 2 2 2 26.004.001 3 1 1 5
118. 2 2 2 80.028.002 3 1 1 5
119. 2 2 2 148.029.017 3 1 1 5
120. 2 2 2 193.102.001 3 1 1 5
121. 2 2 2 047.008.011 3 1 0.5 5
122. 2 2 2 80.021.001 3 1 0.3 5
123. 2 2 2 123.005.001 3 1 0.2 5
124. 2 2 2 193.016.008 3 1 0.1 5
125. 2 2 2 169.003.001 3 1 0.1 5
126. 2 2 2 151.001.003 3 1 0.1 5
127. 2 2 3 26.004.001 1 1 50 5
128. 2 2 3 26.004.001 2 1 10 5
129. 2 2 3 80.009.007 2 1 2 5
130. 2 2 3 193.004.103 3 1 40 5
131. 2 2 3 169.091.001 3 1 15 2
132. 2 2 3 80.009.007 3 1 10 5
133. 2 2 3 169.181.065 3 1 4 5
134. 2 2 3 154.021.027 3 1 2 5
135. 2 2 3 193.074.005 3 1 1 5
136. 2 2 3 189.002.022 3 1 1 5
137. 2 2 3 189.002.015 3 1 1 5
138. 2 2 3 189.002.029 3 1 1 5
139. 2 2 3 132.018.006 3 1 1 5
140. 2 2 3 26.004.001 3 1 1 5
141. 2 2 3 80.028.002 3 1 1 5
142. 2 2 3 193.004.007 3 1 0.7 5
143. 2 2 3 047.008.011 3 1 0.5 5
144. 2 2 3 193.102.001 3 1 0.5 5
145. 2 2 3 57.006.001 3 1 0.2 5
146. 2 2 3 80.021.001 3 1 0.2 5
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Huso

Penn 6poj Bpoj maprene bpoj ysopxa bpoj ouene Bpcra Copar Hoxkposroct (%.) JeTepMHHALIH]e Ocraja 3anaxama
Sequence Plot number Number os Survey Species code La ITomnora\Substrate Cover of the species Level of Other ob .
number samples number p yer (%) determination er observations
147. 2 2 3 193.016.008 3 1 0.1 5
148. 3 3 1 26.004.001 1 1 50 5
149. 3 3 1 26.004.001 2 1 10 5
150. 3 3 1 80.009.007 2 1 1 5
151. 3 3 1 164.001.003 2 1 1 5
152. 3 3 1 193.004.103 3 1 40 5
153. 3 3 1 189.002.022 3 1 10 5
154. 3 3 1 189.002.015 3 1 8 5
155. 3 3 1 193.074.005 3 1 5 5
156. 3 3 1 189.002.029 3 1 5 2
157. 3 3 1 80.009.007 3 1 5 5
158. 3 3 1 193.102.001 3 1 5 5
159. 3 3 1 169.181.065 3 1 3 5
160. 3 3 1 169.096.017 3 1 3 5
161. 3 3 1 154.027.021 3 1 3 5
162. 3 3 1 154.021.027 3 1 3 5
163. 3 3 1 193.004.999 3 1 2 5
164. 3 3 1 26.004.001 3 1 2 5
165. 3 3 1 109.001.054 3 1 2 5
166. 3 3 1 047.008.011 3 1 2 5
167. 3 3 1 164.001.003 3 1 2 5
168. 3 3 1 168.001.015 3 1 1 5
169. 3 3 1 132.018.006 3 1 0.5 5
170. 3 3 1 123.005.001 3 1 0.3 5
171. 3 3 2 26.004.001 1 1 50 5
172. 3 3 2 26.004.001 2 1 10 5
173. 3 3 2 80.009.007 2 1 1 5
174. 3 3 2 164.001.003 2 1 1 5
175. 3 3 2 193.004.103 3 1 40 5
176. 3 3 2 189.002.022 3 1 8 5
177. 3 3 2 189.002.015 3 1 8 5
178. 3 3 2 80.009.007 3 1 5 5
179. 3 3 2 154.027.021 3 1 5 2
180. 3 3 2 193.102.001 3 1 5 5
181. 3 3 2 169.096.017 3 1 4 5
182. 3 3 2 189.002.029 3 1 3 5
183. 3 3 2 154.021.027 3 1 3 5
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Huso

Penn 6poj Bpoj maprene bpoj ysopxa bpoj ouene Bpcra Copar Hoxkposroct (%.) JeTepMHHALIH]e Ocraja 3anaxama
Sequence Plot number Number os Survey Species code La ITomnora\Substrate Cover of the species Level of Other ob .
number samples number p yer (%) determination er observations
184. 3 3 2 193.004.999 3 1 2 5
185. 3 3 2 169.181.065 3 1 2 5
186. 3 3 2 26.004.001 3 1 2 5
187. 3 3 2 109.001.054 3 1 2 5
188. 3 3 2 047.008.011 3 1 2 5
189. 3 3 2 164.001.003 3 1 2 5
190. 3 3 2 168.001.015 3 1 1.5 5
191. 3 3 2 193.074.005 3 1 1 5
192. 3 3 2 132.018.006 3 1 0.5 5
193. 3 3 2 123.005.001 3 1 0.1 5
194. 3 3 2 169.173.030 3 1 0.02 5
195. 3 3 3 26.004.001 1 1 50 5
196. 3 3 3 26.004.001 2 1 10 5
197. 3 3 3 80.009.007 2 1 3 5
198. 3 3 3 164.001.003 2 1 1 5
199. 3 3 3 193.004.103 3 1 40 5
200. 3 3 3 189.002.015 3 1 8 5
201. 3 3 3 80.009.007 3 1 3 2
202. 3 3 3 154.021.027 3 1 3 5
203. 3 3 3 193.102.001 3 1 3 5
204. 3 3 3 189.002.022 3 1 2 5
205. 3 3 3 193.004.999 3 1 2 5
206. 3 3 3 26.004.001 3 1 2 5
207. 3 3 3 164.001.003 3 1 2 5
208. 3 3 3 189.002.029 3 1 1 5
209. 3 3 3 169.181.065 3 1 1 5
210. 3 3 3 109.001.054 3 1 1 5
211. 3 3 3 047.008.011 3 1 1 5
212. 3 3 3 193.074.005 3 1 0.5 5
213. 3 3 3 132.018.006 3 1 0.5 5
214. 3 3 3 168.001.015 3 1 0.5 5
215. 4 4 1 26.004.001 1 1 80 5
216. 4 4 1 80.009.007 2 1 2 5
217. 4 4 1 164.001.003 2 1 0.2 5
218. 4 4 1 193.004.103 3 1 15 5
219. 4 4 1 169.181.065 3 1 15 5
220. 4 4 1 189.002.031 3 1 10 5
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Huso

Penn 6poj Bpoj maprene bpoj ysopxa bpoj ouene Bpcra Copar Hoxkposroct (%.) JeTepMHHALIH]e Ocraja 3anaxama
Sequence Plot number Number os Survey Species code La ITomnora\Substrate Cover of the species Level of Other ob i
number samples number P yer (%) determination er observations
221. 4 4 1 154.027.021 3 1 10 5
222. 4 4 1 80.009.007 3 1 10 5
223. 4 4 1 169.096.017 3 1 10 5
224, 4 4 1 154.021.027 3 1 8 5
225. 4 4 1 123.005.001 3 1 4 5
226. 4 4 1 57.006.001 3 1 3 5
227. 4 4 1 189.002.015 3 1 3 5
228. 4 4 1 193.074.005 3 1 2 2
229. 4 4 1 132.018.006 3 1 2 5
230. 4 4 1 169.172.001 3 1 2 5
231. 4 4 1 66.009.010 3 1 2 5
232. 4 4 1 26.004.001 3 1 1 5
233. 4 4 1 140.005.006 3 1 0.5 5
234, 4 4 1 164.001.003 3 1 0.2 5
235. 4 4 1 193.004.999 3 1 0.2 5
236. 4 4 1 80.028.002 3 1 0.2 5
237. 4 4 1 151.001.003 3 1 0.2 5
238. 4 4 1 148.029.017 3 1 0.1 5
239. 4 4 2 26.004.001 1 1 80 5
240. 4 4 2 80.009.007 2 1 3 5
241. 4 4 2 164.001.003 2 1 0.2 5
242. 4 4 2 193.004.103 3 1 15 5
243. 4 4 2 169.181.065 3 1 13 5
244, 4 4 2 169.096.017 3 1 12 5
245. 4 4 2 154.027.021 3 1 10 5
246. 4 4 2 80.009.007 3 1 10 5
247. 4 4 2 154.021.027 3 1 8 2
248. 4 4 2 189.002.031 3 1 7 5
249. 4 4 2 57.006.001 3 1 5 5
250. 4 4 2 189.002.015 3 1 3 5
251. 4 4 2 169.172.001 3 1 3 5
252. 4 4 2 193.074.005 3 1 2 5
253. 4 4 2 132.018.006 3 1 2 5
254. 4 4 2 26.004.001 3 1 2 5
255. 4 4 2 123.005.001 3 1 2 5
256. 4 4 2 169.003.001 3 1 1 5
257. 4 4 2 140.005.006 3 1 0.5 5
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Huso

PSeHHH Opoj Bpoj maprene bpoj ysopxa bpoj onene Bpcra Copar Toxporocr (%.) JeTepMHHALIH]e Ocrana 3anaxama
equence Number os Survey . [Mommora\Substrate Cover of the species .
number Plot number samples number Species code Layer %) Leve.:l of Other observations
determination

258. 4 4 3 132.018.006 3 1 2 5

259. 4 4 3 123.005.001 3 1 2 5

260. 4 4 3 154.027.021 3 1 1 5

261. 4 4 3 169.096.017 3 1 1 5

262. 4 4 3 189.002.015 3 1 1 5

263. 4 4 3 26.004.001 3 1 1 5

264. 4 4 3 140.005.006 3 1 0.2 5

265. 4 4 3 164.001.003 3 1 0.2 5

266. 4 4 3 193.004.999 3 1 0.2 2

267. 4 4 3 80.028.002 3 1 0.2 5
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11.2. Oraexna napuena Husoa 2 Ilpuu Bpx

VY 2015. roguHn Ha OMOWMHIMKAIM]CKOj TAYKH
Hugoa II — L{pan Bpx Takole je U3BPIIEHO MPOyIaBarhe
MPU3EMHE BETEeTAIlfje Y TPU acleKTa: JICTHH, Mpojachan
u jecemn. OneHa MOKPOBHOCTH NPUCYTHHX BpCTa Y
cnpaty ApBeha, )x0yma U npu3eMHe (iope u3BpIIeHa je
17.06.2015. roguue, 30.07.2015. roguae u 22.10.2015.
roJIMHE Ha MOCTAaBJHEHUM OTJIEHUM TaplienaMa y BHILY
kBagpata (10 x 10 m), ynme je ykymHo oOyxBaheno 400
m? noBpmrHe. HaBeneHe mapiiene cy Ha TepeHy BHIHO
obenexeHe.

Y tabemm 43 (O6pasan  XX2012.PLV)
NpUKa3aHd Cy OCHOBHM TOAAallM O  OTJICAHUM
MOBpIIMHAMa (HaAMOpCKa BUCHHA, Teorpadcka MHUpHHa
U JyXWHa, JaTyM OIIeHe, MOKPOBHOCT cipara napseha,
xKOyma W Tpu3eMHEe Qiope, CpeAma BHCHHA CcIpaTta
KOyma W mpuzeMHe (irope, TMOKPOBHOCT MaxOBHWHA,
HENIOKPUBEHU [I€0 3EMJBHINTA, Ka0 M MOKPHUBEHOCT
3eMJBUILTA JTUCHUM OIaJIOM).

Y Ttabemm 44 (O6pazanm XX2007.VEM) je
MpHUKa3aH CITUCaK EBHICHTHPAHWX OWJbaka ca OLEHOM
BUXOBE MOKPOBHOCTH M3paXXEHE y TMPOLEHTUMA IO
CIpaToBUMA.

U3 mpukazaHor (hJIOpPUCTHYKOT cacTaBa jacHO ce
BUJIM J1a C€ pajy O 3ajeJHUIH IUIAaHUHCKE OYKOBE IIyMe
Fagetum moesiacae montanum Jov. 1953. Tlnanuncke
myme OykBe y CpOuju ce jaBbajy Kao 30HAIHA
(KTMMapernoHallHa) BereTanuja, Koja 3ay3uMa ITHpPOKe
pacnione HaaMmopckux BucuHa ofn 800-1200 m wu
Pa3IMYUTHX €KCIO3WIINja, Ha CKOPO CBUM IUIaHWHAMa y
ME3HjCKOM U HIIHPCKO-ME3HjCKOM TOAPYY]Y.

[loBoJbHM MUKPOKIMMATCKH YCJIOBH, Kao U
cTejba OykBe M MpUMEIIAHMX BpCTa, OMOryhaBajy
CTBapame MyJI-XyMyca W oOpa3oBame OyOOKHX,
TUTOJTHUX €yTPHYHHX M JUCTPUYHUX cMehux 3emibuinTa,
TaKo Jia OBa 3ajeIHHUIA MIPEACTaB/ba OCHOBY 3a CTa0MIaH
€KOCHCTEM, W HHje TOI0XKHA Op3UM Jlerpanaijama.

Kao mro je mo3mato 2015. rommHa je
XHUIPOJIOIIKK Ouia Bpiio HenoBosbHA. Mcrouna Cpbuja,
ca U3PAKCHOM KOHTMHEHTATHOM KIUMOM Yy OBOM
norsieny je Ousiaa HapouuTo noroheHa cymom. MeljyTum,
Lpuun Bpx Ha koMme ce Hama3u oBa OMOWHIMKALIMjCKa
Tayka ca HaAMOPCKOM BHCHMHOM OkO 1000m, umaxk nma
XYMUIHY KJIHMY, T€ C€ CyIla HHje OApa3uja Ha CTame
nmpu3eMHe (¢JIOpe Ha TIOCTaBJHEHO] OMOWHIMKAIIH]CKO]
tauku. [lokpoBHOcT KymuHe (Rubus hirtus), koja je
WHa4ye OmiIa mpHUCyTHA y 3Ha4ajHOM IPOIICHTY, CE y OBOj
ronuan moBehama. OBo ce MOXe JOBECTH Yy Be3y ca
paspehenum cxionom y crupary apseha. Jlo 3HauajHujer
NpeKua cKioma y crpaty apseha je gommio 300r mojase
JeoNoMa BEIMKUX pa3Mepa, HACTAIUX y TOKY 3HUMe
2014. rogune Ha noapyyjy Beher aena ucroune Cpouje.

U mopexn cnocoOHOCTH OyKBe 3a pereHepanujy

11.2 Level II Sample plot Crni Vrh

Three aspects of ground vegetation on the Level
IT sample plot Crni Vrh were studied in 2015: summer,
spring the autumn. The assessments of species cover in
the tree, shrub and herb layers were done on June 6",
2015, then on July 30", 2015 and on October 22", 2015,
on previously established square sampling units (10 x 10
m), which cover an area of 400 m2. These plots were
visibly marked in the field.

Table 43 (Form XX2012.PLV) shows the most
important characteristics of the sampling units (altitude,
latitude and longitude, assessment date, tree layer cover,
shrub layer cover, herb layer cover, mean height of the
shrub and herb layers, moss cover, barren soil and
litterfall cover.

Table 44 (XX2007.VEM) contains a list of
registered plants with their cover percentage for each
layer.

The presented floristic composition shows that
this is a montana beech forest Fagetum moesiacae
montanum Jov. 1953. Montana beech forests in Serbia
grow as zonal (regional) vegetation, in a broad
altitudinal belt ranging from 800 to 1200 m.a.s.l. with
different aspects and on almost all mountains in Moesian
and Illyric-Moesian regions.

Favorable microclimate, together with the rich
forest floor of beech and other associated species make
good conditions for the production of mull-humus and
consequently formation of deep, fertile eutric and dystric
brown soils. All these things make a solid basis for a
stable ecosystem which is not subject to rapid
degradations.

As is known the year of 2015 was very
unfavorable in terms of hydrologic conditions. Eastern
Serbia, which has a typical continental climate, was
particularly drought affected. However, Crni Vrh where
the sample plot is located at the altitude of 1000m has a
humid climate, so the drought didn’t affect the state of
ground vegetation on the sample plot. The blackberry
cover (Rubus hirtus), which is normally present in a
significant percentage, increased in this year. This can
be attributed to the canopy openings in the tree layer.
These canopy openings in the tree layer were caused by
extensive ice breakages that occurred during the winter
of 2014 in the wider area of eastern Serbia.

Despite the capacity of beech trees to regenerate
their crowns, the negative effects of ice brekages will
affect the stability of this forest ecosystem for a longer
period of time.

The following new species were recorded on the
sampling units: Lamium galeobdolon, Oxalis acetosella,
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Kpolllibe, Tocienune JeaonomMa he ce y nyxem Moehringia trinervia u Galeopsis speciosa, which were
BPEMEHCKOM TIE€pUOAY OJp>KaBaTH Ha CTAOWMIIHOCT OBOr not present in the previous years.
LTYMCKOT' €KOCHCTEMA.
Y 0BOj TOOMHM Ha OIJIEJHAM IOBPIIMHAMA
peructpoBaHe cy HoBe Bpcte: Lamium galeobdolon,
Oxalis acetosella, Moehringia trinervia u Galeopsis
speciosa, K0je paHUjUX TOJIMHA HUCY 3a0eIIeKeHE.

Cauka 58. Crpar apseha omrehen oxn siegonoma. Cauxka 59. Ornenna nmospmuHa II. BUT 2 Hpan
BUT 2 IlpHu BpX. BpX.

Figure 58. The tree layer damaged by ice Figure 59. Sampling unit II. Sample plot 2 Crni
breakages. Sample plot 2 Crni Vrh Vrh

101



Ta6ena 43. XX2012. (PLV) Ta6ena ca nomannuma npu3eMHe Bereranuje — L{pau Bpx

Table 43. XX2012. (PLV) Data on ground vegetation — Crni vrh
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Tabena 44. XX2012.(VEM) Tab6ena nporieHe nmpu3emHe Bereranuje — L{pau Bpx

Table 44. XX2012.(VEM) Ground vegetation assessments — Crni vrh

. . . Hugo
P;g;{fegg 2} bpoj maprene BI\FI’I(J)-I]II }éiip;? Bp; 1JJ r(izlésze Bpcra Copar ITomnora IToxposnoct (%) JeTepMUHALIH]je Ocrana 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) L€V§1 Of Other observations
determination
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 0.2 5
4. 1 1 1 080.009.074 3 1 70 5
5. 1 1 1 036.001.001 3 1 20 5
6. 1 1 1 151.012.001 3 1 2 5
7. 1 1 1 183.049.003 3 1 0.4 5
8. 1 1 1 080.035.014 3 1 0.3 5
9. 1 1 1 123.005.001 3 1 0.2 5
10. 1 1 1 095.001.005 3 1 0.2 5
11. 1 1 1 082.001.006 3 1 0.1 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 0.2 5
15. 1 1 2 080.009.074 3 1 65 5
16. 1 1 2 036.001.001 3 1 20 5
17. 1 1 2 151.012.001 3 1 2 5
18. 1 1 2 183.049.003 3 1 0.4 5
19. 1 1 2 080.035.014 3 1 0.3 5
20. 1 1 2 123.005.001 3 1 0.2 5
21. 1 1 2 095.001.005 3 1 0.2 5
22. 1 1 2 082.001.006 3 1 0.1 5
23. 1 1 3 036.001.001 1 1 30 5
24. 1 1 3 036.001.001 2 1 4 5
25. 1 1 3 095.001.005 2 1 0.2 5
26. 1 1 3 080.009.074 3 1 70 5
27. 1 1 3 036.001.001 3 1 20 5
28. 1 1 3 151.012.001 3 1 2 5
29. 1 1 3 183.049.003 3 1 0.4 5
30. 1 1 3 080.035.014 3 1 0.3 5
31. 1 1 3 123.005.001 3 1 0.2 5
32. 1 1 3 095.001.005 3 1 0.2 5
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Huso

P;ngegg ;)J bpoj mapuene BI\FI’S; f;pé? BpSo 1J1 ;LéeHe Bpcra Copar ITomnora IToxposnoct (%) JeTepMUHALIH]je Ocrana 3anaxama
nl(llmb or Plot number samples numb e}; Species code Layer Substrate Cover of the species (%) det]é:r\ﬁi ;)tfion Other observations
33. 1 1 3 082.001.006 3 1 0.1 5
34, 2 2 1 036.001.001 1 1 40 5
35. 2 2 1 036.001.001 2 1 15 5
36. 2 2 1 095.001.005 2 1 0.4 5
37. 2 2 1 080.009.074 3 1 60 5
38. 2 2 1 036.001.001 3 1 20 5
39. 2 2 1 080.035.014 3 1 0.2 5
40. 2 2 1 095.001.005 3 1 0.2 5
41. 2 2 1 082.001.006 3 1 0.1 5
42. 2 2 1 123.005.001 3 1 0.1 5
43, 2 2 2 036.001.001 1 1 40 5
44, 2 2 2 036.001.001 2 1 15 5
45. 2 2 2 095.001.005 2 1 0.4 5
46. 2 2 2 080.009.074 3 1 55 5
47, 2 2 2 036.001.001 3 1 20 5
48. 2 2 2 080.035.014 3 1 0.2 5
49. 2 2 2 095.001.005 3 1 0.2 5
50. 2 2 2 082.001.006 3 1 0.1 5
51. 2 2 2 123.005.001 3 1 0.1 5
52. 2 2 3 036.001.001 1 1 40 5
53. 2 2 3 036.001.001 2 1 15 5
54. 2 2 3 095.001.005 2 1 0.4 5
55. 2 2 3 080.009.074 3 1 60 5
56. 2 2 3 036.001.001 3 1 20 5
57. 2 2 3 080.035.014 3 1 0.2 5
58. 2 2 3 095.001.005 3 1 0.2 5
59. 2 2 3 082.001.006 3 1 0.1 5
60. 2 2 3 123.005.001 3 1 0.1 5
61. 3 3 1 036.001.001 2 1 10 5
62. 3 3 1 095.001.005 2 1 1 5
63. 3 3 1 080.009.074 3 1 90 5
64. 3 3 1 036.001.001 3 1 30 5
65. 3 3 1 095.001.005 3 1 0.8 5
66. 3 3 1 183.046.004 3 1 0.2 5
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Huso

P;ngegg ;)J bpoj mapuene BI\FI’S; f;pé? BpSo 1J1 ;LéeHe Bpcra Copar ITomnora IToxposnoct (%) JeTepMUHALIH]je Ocrana 3anaxama
nl(llmb or Plot number samples numb e}; Species code Layer Substrate Cover of the species (%) det]é:r\ﬁi ;)tfion Other observations
67. 3 3 1 057.002.002 3 1 0.1 5
68. 3 3 2 036.001.001 2 1 10 5
69. 3 3 2 095.001.005 2 1 1 5
70. 3 3 2 080.009.074 3 1 80 5
71. 3 3 2 036.001.001 3 1 30 5
72. 3 3 2 095.001.005 3 1 0.8 5
73. 3 3 2 183.046.004 3 1 0.2 5
74. 3 3 2 057.002.002 3 1 0.1 5
75. 3 3 3 036.001.001 2 1 10 5
76. 3 3 3 095.001.005 2 1 1 5
77. 3 3 3 080.009.074 3 1 80 5
78. 3 3 3 036.001.001 3 1 40 5
79. 3 3 3 095.001.005 3 1 0.8 5
80. 3 3 3 183.046.004 3 1 0.2 5
81. 3 3 3 057.002.002 3 1 0.1 5
82. 4 4 1 036.001.001 1 1 50 5
83. 4 4 1 036.001.001 2 1 3 5
84. 4 4 1 095.001.005 2 1 5
85. 4 4 1 164.001.002 2 1 5
86. 4 4 1 080.035.007 2 1 0.2 5
87. 4 4 1 080.009.074 3 1 90 5
88. 4 4 1 036.001.001 3 1 15 5
89. 4 4 1 151.012.001 3 1 2 5
90. 4 4 1 082.001.006 3 1 0.4 5
91. 4 4 1 080.035.014 3 1 0.2 5
92. 4 4 1 151.010.006 3 1 0.2 5
93. 4 4 2 036.001.001 1 1 50 5
94, 4 4 2 036.001.001 2 1 3 5
95. 4 4 2 095.001.005 2 1 2 5
96. 4 4 2 164.001.002 2 1 5
97. 4 4 2 080.035.007 2 1 0.2 5
98. 4 4 2 080.009.074 3 1 85 5
99. 4 4 2 036.001.001 3 1 15 5
100. 4 4 2 151.012.001 3 1 2 5
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Huso

P;g;{fegg ;)J bpoj mapuene BI\FI’l(;fn f;pé? Bpso 1J1 ;Lg]He Bpcra Copar ITomnora IToxposnoct (%) JeTepMUHALIH]je Ocrana 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) Level of Other observations
determination

101. 4 4 2 082.001.006 3 1 04 5
102. 4 4 2 080.035.014 3 1 0.2 5
103. 4 4 2 151.010.006 3 1 0.2 5
104. 4 4 3 036.001.001 1 1 50 5
105. 4 4 3 036.001.001 2 1 3 5
106. 4 4 3 095.001.005 2 1 2 5
107. 4 4 3 164.001.002 2 1 5
108. 4 4 3 080.035.007 2 1 0.2 5
109. 4 4 3 080.009.074 3 1 85 5
110. 4 4 3 036.001.001 3 1 15 5
111. 4 4 3 151.012.001 3 1 2 5
112. 4 4 3 082.001.006 3 1 04 5
113. 4 4 3 080.035.014 3 1 0.2 5
114. 4 4 3 151.010.006 3 1 0.2 5
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11.3. Oraenna mnapueia Huoa 2 Mokpa
T'opa

OrneHa MOKPOBHOCTH MPUCYTHHUX BPCTA y CIpaTy
npBeha, KOyma U MIPU3EMHE dbmope  Ha
omomHmukamnujckoj Tauku Hwumeoa II — Moxkpa ['opa
u3Bpiena je 15.06.2015. rogune, 28.07.2015. ronuHe u
20.10.2015. romuHe Ha MOCTABJbEHUM OIJIECIHUM
maprenama y Bugy kBampata (10 x 10 m), uume je
ykynmHO oOyxBaheno 400 m? moBpmmue. HaBenene
napuesne cy Ha TepeHy BUAHO OOeIexeHe.

Y Tabemun 45 (O6pazanmr XX2012.PLV)
MpHUKa3aHH Cy OCHOBHH TMOJAld O  OTJIEAHUM
NoBpIIMHaMa (HaJAMOpCKa BHCHHA, Teorpad)cka IUpUHa
U Jy)XWHa, JaTyM OIleHe, MOKPOBHOCT cipara napseha,
xKOymha W TNpu3eMHEe QIiope, Cpelra BHCHHA CIIpaTta
xKOyma ® mpu3eMHe (Jope, MOKPOBHOCT MaXxOBHHA,
HETIOKPUBEHU €0 3EMJBHINTA, Ka0 W MOKPUBEHOCT
3eMJBHIITA JIUCHAM OIIaJIOM).

Y Ttabemm 46 (OOpazanm XX2012.VEM) je
NpUKa3aH CIHUCAK EBHICHTUPAHUX OWJbaKa Ca OLECHOM
IUXOBE MOKPOBHOCTH M3paKE€HE Y MPOIEHTHMAa IO
CIIPaTOBUMA.

buonngukanujcka Tayka je IOCTaBJbCHA Y
BEIITAYKH TMOJUTHYTOj cacTojuHu Oemor Oopa Ha
CTaHUIITY XpacTa KUTHaKa.

VY oanocy Ha mpouuty roguny, 2015. roauHa je
Ouna XUAPOJIOMIKK BPJO HEMOBOJbHA. Y BEreTalroOHOM
MepUOTY je OMIIO BaHPEIHO MaJjlo MMalaBHHA Y OJTHOCY HA
BUIICTOUIIBY MPOCEK. Y JIETHEM NepuoIy TMaJaBHHA
TOTOBO /1a HUje HU OWJIO, IITO je YTHHAJIO0 Ha CMAambeHY
OyjHOCT BereTaIyje.

CBe 0BO ce 0/1pa3niio HA CMameHY MOKPOBHOCT
FOTOBO CBHX BpCTa MNpHu3eMHE (Iope, HAPOUUTO Y
JeTHEM U jecelmeM MepHody, Kaga Cy pe3epse
MpUCTyNIayHe BIAre Yy 3€MJBHINTY JOBEJEHE Ha
MuauMyM. llojeguHe OmibKe, KoOjeé Cy paHHje
perucTpoBaHe Ha OTJIEIHUM IOBPLIMHAMA, Y OBOj
TOIMHU HUCY 3a0eIeKeHE.

Y 0BOj TOIWHU, HA OTJICAHUM IOBpPIIMHAMA j€
peructpoBana HoBa Bpcta Plantago lanceolata, xoja
panmjux roauHa Huje npumehena. OcTanux 3HAYajHUX
MIPOMEHA Ha OTJICAHHM IOBpIITHHAMa HHUje OMII0.

11.3. Level II sample plot Mokra Gora

The assessment of species cover in the tree,
shrub and herb layer of the Level II sample plot Mokra
Gora was done on June 15", 2015, then on July 28"
2015 anf finally on October 20", 2015 on previously
established square sampling units (10 x 10 m), which
cover an area of 400 m2. These plots are visibly marked
in the field.

Table 45 (Form XX2012.PLV) shows the main
data on the sample areas (altitude, latitude and longitude,
assessment date, tree layer cover, shrub layer cover,
herb layer cover, mean height of the shrub and herb
layers, moss cover, barren soil and litterfall cover.

Table 46 (Form XX2012.VEM) contains a list
of recorded plants with their cover percentage for each
layer.

This sample plot is located in a Scots pine stand,
artificially-established on the sessile oak site.

Compared to the previous year, the year of 2015
was very unfavorable in terms of hydrologic conditions.
The growing period was charaterized by extremely low
amount of rainfall compared to the long-term average.
There was practically no rain during the summer, which
reduced the vegetation verdancy.

All this contributed to the reduced cover of all
ground vegetation species, especially in summer and
autumn, when the stocks of available moisture in the soil
were brought to the minimum. Some plants, which had
been previously recorded in the sampling units were
absent this year.

A new species was recorded on the sampling
units this year. It was Plantago lanceolata, which wasnt
detected in the previous years. There were no other
significant changes on the sampling units this year.

107



Camka 61. Potentilla heptaphylla (OI1 I)
Figure 61. Potentilla heptaphylla (SU I)

b

31

Cauxka 60. Ornenna mospmuHa 1. BUT 2 Mokpa ['opa Cauka 62. Erica carnea (OI1 IV).

Figure 60. Sampling unit I. Sample plot 2 Mokra Gora BUT 2 Mokpa I'opa
Figure 62. Erica carnea (SU 1V).
Sample plot 2 Mokra Gora
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Tabena 45. XX2012. (PLV) Tabena ca mogaruma mpu3eMHe Bereranuje — Mokpa ['opa

Table 45. XX2012. (PLV) Data on ground vegetation —-Mokra Gora
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Tabesa 46. XX2012.(VEM) Tab6ena nporieHe nmpu3emHe Bereranuje — Mokpa ['opa
Table 46. XX2012.(VEM) Datafile with ground vegetation assessments — Mokra Gora

. . . Hugo
P;g;{fegg 2] bpoj maprene BI\FI’I(J)-I]II }éiip;? Bp; 1JJ r(izlésze Bpcra Copar Tlomsora IToxposnoct (%) JeTepMUHALIH]je Ocrana 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) L€V§1 Of Other observations
determination
1. 1 1 1 026.007.007 1 1 78 5
2. 1 1 1 026.007.006 1 1 2 5
3. 1 1 1 026.007.006 2 1 5
4. 1 1 1 026.007.007 2 1 0.5 5
5. 1 1 1 028.005.002 2 1 0.04 5
6. 1 1 1 193.004.056 3 1 25 5
7. 1 1 1 132.001.014 3 1 20 5
8. 1 1 1 193.004.008 3 1 10 5
9, 1 1 1 080.013.006 3 1 10 5
10. 1 1 1 080.019.045 3 1 10 5
11. 1 1 1 169.181.010 3 1 10 5
12. 1 1 1 151.033.061 3 1 10 5
13. 1 1 1 167.008.038 3 1 5 5
14. 1 1 1 151.002.037 3 1 4 5
15. 1 1 1 081.058.004 3 1 3 5
16. 1 1 1 169.058.024 3 1 3 5
17. 1 1 1 193.045.001 3 1 3 5
18. 1 1 1 193.016.999 3 1 3 2
19. 1 1 1 081.049.010 3 1 2 5
20. 1 1 1 109.001.054 3 1 2 5
21. 1 1 1 193.040.999 3 1 2 2
22. 1 1 1 026.007.007 3 1 1 5
23. 1 1 1 193.040.007 3 1 1 5
24. 1 1 1 168.001.015 3 1 1 5
25. 1 1 1 144.005.026 3 1 1 5
26. 1 1 1 154.014.034 3 1 1 5
27. 1 1 1 144.005.069 3 1 1 5
28. 1 1 1 026.007.006 3 1 0.5 5
29. 1 1 1 036.004.011 3 1 0.5 5
30. 1 1 1 017.001.017 3 1 0.5 5
31. 1 1 1 169.181.999 3 1 0.1 5
32. 1 1 1 151.021.001 3 1 0.04 5
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Huso

P;g;{fegg ;)J bpoj mapuene BI\FI’S; f;pé? BpSo 1J1 ;Lg]He Bpcra Copar Tlomsora IToxposnoct (%) JeTepMUHALIH]je Ocraa 3anaxama
umber Plot number samples number Species code Layer Substrate Cover of the species (%) Ler}l Of Other observations
determination
33. 1 1 1 154.007.085 3 1 0.04 5
34. 1 1 1 081.057.079 3 1 0.03 5
35. 1 1 1 169.161.001 3 1 0.02 5
36. 1 1 1 110.001.093 3 1 0.02 5
37. 1 1 1 081.051.020 3 1 0.02 5
38. 1 1 1 163.001.020 3 1 0.02 5
39. 1 1 2 026.007.007 1 1 78 5
40. 1 1 2 026.007.006 1 1 2 5
41. 1 1 2 026.007.006 2 1 5
42. 1 1 2 026.007.007 2 1 0.5 5
43, 1 1 2 028.005.002 2 1 0.04 5
44, 1 1 2 132.001.014 3 1 20 5
45, 1 1 2 193.004.008 3 1 20 5
46. 1 1 2 193.004.056 3 1 13 5
47. 1 1 2 151.033.061 3 1 8 5
48. 1 1 2 080.013.006 3 1 7 5
49, 1 1 2 080.019.045 3 1 7 5
50. 1 1 2 169.181.010 3 1 5 5
51. 1 1 2 151.002.037 3 1 4 5
52. 1 1 2 167.008.038 3 1 3 5
53. 1 1 2 081.049.010 3 1 2 5
54. 1 1 2 081.058.004 3 1 2 5
55. 1 1 2 169.058.024 3 1 2 5
56. 1 1 2 193.045.001 3 1 2 5
57. 1 1 2 193.016.999 3 1 2 2
58. 1 1 2 109.001.054 3 1 15 5
59. 1 1 2 026.007.007 3 1 1 5
60. 1 1 2 193.040.007 3 1 1 5
61. 1 1 2 193.040.999 3 1 1 2
62. 1 1 2 144.005.069 3 1 0.7 5
63. 1 1 2 026.007.006 3 1 0.5 5
64. 1 1 2 036.004.011 3 1 0.5 5
65. 1 1 2 168.001.015 3 1 0.5 5
66. 1 1 2 144.005.026 3 1 0.5 5
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Huso

P;g;{fegg ;)J bpoj mapuene BI\FI’S; f;pé? BpSo 1J1 ;Lg]He Bpcra Copar Tlomsora IToxposnoct (%) JeTepMUHALIH]je Ocraa 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) Level of Other observations
determination
67. 1 1 2 017.001.017 3 1 0.3 5
68. 1 1 2 151.021.001 3 1 0.04 5
69. 1 1 2 154.007.085 3 1 0.04 5
70. 1 1 2 081.057.079 3 1 0.03 5
71. 1 1 2 110.001.093 3 1 0.02 5
72. 1 1 2 081.051.020 3 1 0.02 5
73. 1 1 2 163.001.020 3 1 0.02 5
74. 1 1 3 026.007.007 1 1 78 5
75. 1 1 3 026.007.006 1 1 2 5
76. 1 1 3 026.007.007 2 1 0.5 5
77. 1 1 3 026.007.007 2 1 0.5 5
78. 1 1 3 028.005.002 2 1 0.04 5
79. 1 1 3 132.001.014 3 1 20 5
80. 1 1 3 193.004.056 3 1 11 5
81. 1 1 3 193.004.008 3 1 10 5
82. 1 1 3 151.033.061 3 1 5 5
83. 1 1 3 080.019.045 3 1 4 5
84. 1 1 3 151.002.037 3 1 4 5
85. 1 1 3 080.013.006 3 1 3 5
86. 1 1 3 081.058.004 3 1 2 5
87. 1 1 3 167.008.038 3 1 2 5
88. 1 1 3 193.016.999 3 1 2 2
89. 1 1 3 109.001.054 3 1 1.5 5
90. 1 1 3 026.007.007 3 1 1 5
91. 1 1 3 193.040.007 3 1 1 5
92. 1 1 3 081.049.010 3 1 1 5
93. 1 1 3 169.181.010 3 1 1 5
94. 1 1 3 193.040.999 3 1 1 2
95. 1 1 3 144.005.069 3 1 0.7 5
96. 1 1 3 026.007.006 3 1 0.5 5
97. 1 1 3 036.004.011 3 1 0.5 5
98. 1 1 3 168.001.015 3 1 0.3 5
99. 1 1 3 017.001.017 3 1 0.3 5
100. 1 1 3 151.021.001 3 1 0.04 5
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Huso

P;g;{fegg ;)J bpoj mapuene BI\FI’S; f;pé? BpSo 1J1 ;Lg]He Bpcra Copar Tlomsora IToxposnoct (%) JeTepMUHALIH]je Ocraa 3anaxama
umber Plot number samples number Species code Layer Substrate Cover of the species (%) Ler}l Of Other observations
determination
101. 1 1 3 154.007.085 3 1 0.04 5
102. 1 1 3 081.057.079 3 1 0.03 5
103. 1 1 3 110.001.093 3 1 0.02 5
104. 1 1 3 081.051.020 3 1 0.02 5
105. 1 1 3 163.001.020 3 1 0.02 5
106. 2 2 1 026.007.007 1 1 70 5
107. 2 2 1 026.007.006 2 1 8 5
108. 2 2 1 080.035.014 2 1 3 5
109. 2 2 1 080.009.007 2 1 3 5
110. 2 2 1 080.009.007 2 1 3 5
111. 2 2 1 036.004.011 2 1 2 5
112. 2 2 1 036.004.008 2 1 2 5
113. 2 2 1 026.007.007 2 1 1 5
114. 2 2 1 080.035.008 2 1 0.5 5
115. 2 2 1 080.026.004 2 1 0.1 5
116. 2 2 1 193.040.999 3 1 40 2
117. 2 2 1 193.004.008 3 1 15 5
118. 2 2 1 193.045.002 3 1 6 5
119. 2 2 1 080.009.007 3 1 6 5
120. 2 2 1 151.033.061 3 1 5 5
121. 2 2 1 080.021.001 3 1 5 5
122. 2 2 1 169.181.010 3 1 4 5
123. 2 2 1 193.004.056 3 1 4 5
124. 2 2 1 081.058.004 3 1 3 5
125. 2 2 1 080.013.006 3 1 3 5
126. 2 2 1 144.005.026 3 1 2 5
127. 2 2 1 167.008.038 3 1 2 5
128. 2 2 1 132.001.014 3 1 2 5
129. 2 2 1 080.019.045 3 1 1 5
130. 2 2 1 026.007.007 3 1 1 5
131. 2 2 1 026.007.006 3 1 1 5
132. 2 2 1 144.005.069 3 1 1 5
133. 2 2 1 080.035.014 3 1 1 5
134, 2 2 1 193.083.004 3 1 1 5
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Huso

P;g;{fegg ;)J bpoj mapuene BI\FI’S; f;pé? BpSo 1J1 ;Lg]He Bpcra Copar Tlomsora IToxposnoct (%) JeTepMUHALIH]je Ocraa 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) Level of Other observations
determination
135. 2 2 1 036.004.008 3 1 0.5 5
136. 2 2 1 080.034.014 3 1 0.1 5
137. 2 2 1 169.173.030 3 1 0.1 5
138. 2 2 1 168.001.015 3 1 0.1 5
139. 2 2 1 154.007.085 3 1 0.05 5
140. 2 2 1 080.028.003 3 1 0.03 5
141. 2 2 1 144.004.001 3 1 0.03 5
142. 2 2 1 129.004.001 3 1 0.02 5
143. 2 2 1 095.001.003 3 1 0.02 5
144. 2 2 1 017.001.017 3 1 0.02 5
145. 2 2 1 169.117.028 3 1 0.02 5
146. 2 2 2 026.007.007 1 1 70 5
147. 2 2 2 026.007.006 2 1 8 5
148. 2 2 2 080.035.014 2 1 3 5
149. 2 2 2 080.009.007 2 1 3 5
150. 2 2 2 080.009.007 2 1 3 5
151. 2 2 2 036.004.011 2 1 2 5
152. 2 2 2 036.004.008 2 1 2 5
153. 2 2 2 026.007.007 2 1 1 5
154. 2 2 2 080.035.008 2 1 0.5 5
155. 2 2 2 080.026.004 2 1 0.1 5
156. 2 2 2 193.040.999 3 1 30 2
157. 2 2 2 193.004.008 3 1 12 5
158. 2 2 2 080.009.007 3 1 6 5
159. 2 2 2 193.045.002 3 1 4 5
160. 2 2 2 151.033.061 3 1 3 5
161. 2 2 2 080.021.001 3 1 3 5
162. 2 2 2 193.004.056 3 1 3 5
163. 2 2 2 081.058.004 3 1 2 5
164. 2 2 2 080.013.006 3 1 2 5
165. 2 2 2 080.035.014 3 1 2 5
166. 2 2 2 132.001.014 3 1 2 5
167. 2 2 2 169.181.010 3 1 2 5
168. 2 2 2 144.005.026 3 1 1 5
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Huso

P;g;{fegg ;)J bpoj mapuene BI\FI’S; f;pé? BpSo 1J1 ;Lg]He Bpcra Copar Tlomsora IToxposnoct (%) JeTepMUHALIH]je Ocraa 3anaxama
umber Plot number samples number Species code Layer Substrate Cover of the species (%) Ler}l Of Other observations
determination
169. 2 2 2 167.008.038 3 1 1 5
170. 2 2 2 026.007.007 3 1 1 5
171. 2 2 2 026.007.006 3 1 1 5
172. 2 2 2 193.083.004 3 1 1 5
173. 2 2 2 080.019.045 3 1 0.7 5
174. 2 2 2 144.005.069 3 1 0.7 5
175. 2 2 2 036.004.008 3 1 0.5 5
176. 2 2 2 110.001.093 3 1 0.5 5
177. 2 2 2 080.034.014 3 1 0.1 5
178. 2 2 2 168.001.015 3 1 0.1 5
179. 2 2 2 154.007.085 3 1 0.05 5
180. 2 2 2 080.028.003 3 1 0.03 5
181. 2 2 2 129.004.001 3 1 0.02 5
182. 2 2 2 095.001.003 3 1 0.02 5
183. 2 2 2 017.001.017 3 1 0.01 5
184. 2 2 3 026.007.007 1 1 70 5
185. 2 2 3 026.007.006 2 1 8 5
186. 2 2 3 080.035.014 2 1 3 5
187. 2 2 3 080.009.007 2 1 3 5
188. 2 2 3 080.009.007 2 1 3 5
189. 2 2 3 036.004.011 2 1 2 5
190. 2 2 3 036.004.008 2 1 2 5
191. 2 2 3 026.007.007 2 1 1 5
192. 2 2 3 080.035.008 2 1 0.5 5
193. 2 2 3 080.026.004 2 1 0.1 5
194. 2 2 3 193.040.999 3 1 30 2
195. 2 2 3 193.004.008 3 1 10 5
196. 2 2 3 080.009.007 3 1 6 5
197. 2 2 3 193.045.002 3 1 4 5
198. 2 2 3 151.033.061 3 1 3 5
199. 2 2 3 080.021.001 3 1 3 5
200. 2 2 3 193.004.056 3 1 3 5
201. 2 2 3 081.058.004 3 1 2 5
202. 2 2 3 080.013.006 3 1 2 5
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Huso

P;g;{fegg ;)J bpoj mapuene BI\FI’S; f;pé? BpSo 1J1 ;Lg]He Bpcra Copar Tlomsora IToxposnoct (%) JeTepMUHALIH]je Ocraa 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) Level of Other observations
determination
203. 2 2 3 080.035.014 3 1 2 5
204. 2 2 3 132.001.014 3 1 2 5
205. 2 2 3 167.008.038 3 1 1 5
206. 2 2 3 026.007.007 3 1 1 5
207. 2 2 3 026.007.006 3 1 1 5
208. 2 2 3 193.083.004 3 1 1 5
209. 2 2 3 080.019.045 3 1 0.5 5
210. 2 2 3 036.004.008 3 1 0.5 5
211. 2 2 3 110.001.093 3 1 0.5 5
212. 2 2 3 080.034.014 3 1 0.1 5
213. 2 2 3 168.001.015 3 1 0.1 5
214, 2 2 3 154.007.085 3 1 0.05 5
215. 2 2 3 080.028.003 3 1 0.03 5
216. 2 2 3 129.004.001 3 1 0.02 5
217. 2 2 3 095.001.003 3 1 0.02 5
218. 2 2 3 017.001.017 3 1 0.01 5
219. 3 3 1 026.007.007 1 1 40 5
220. 3 3 1 026.007.007 2 1 0.4 5
221. 3 3 1 026.007.006 2 1 0.4 5
222. 3 3 1 080.009.007 2 1 0.2 5
223. 3 3 1 132.001.014 3 1 20 5
224, 3 3 1 193.040.999 3 1 13 2
225. 3 3 1 080.019.045 3 1 10 5
226. 3 3 1 193.004.008 3 1 7 5
2217. 3 3 1 151.033.061 3 1 5 5
228. 3 3 1 169.181.010 3 1 3 5
229. 3 3 1 193.016.008 3 1 3 5
230. 3 3 1 151.002.037 3 1 2 5
231. 3 3 1 193.004.056 3 1 1 5
232. 3 3 1 167.008.038 3 1 1 5
233. 3 3 1 080.021.001 3 1 1 5
234, 3 3 1 144.005.069 3 1 1 5
235. 3 3 1 080.009.007 3 1 1 5
236. 3 3 1 081.013.999 3 1 1 2
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Huso

P;g;{fegg ;)J bpoj mapuene BI\FI’S; f;pé? BpSo 1J1 ;Lg]He Bpcra Copar Tlomsora IToxposnoct (%) JeTepMUHALIH]je Ocraa 3anaxama
umber Plot number samples number Species code Layer Substrate Cover of the species (%) Level of Other observations
determination
237. 3 3 1 080.013.006 3 1 1 5
238. 3 3 1 087.007.101 3 1 0.8 5
239. 3 3 1 080.009.044 3 1 0.8 5
240. 3 3 1 154.007.085 3 1 0.8 5
241. 3 3 1 199.012.999 3 1 0.8 2
242, 3 3 1 026.007.006 3 1 0.6 5
243. 3 3 1 026.007.007 3 1 0.4 5
244, 3 3 1 109.001.054 3 1 0.4 5
245, 3 3 1 110.001.093 3 1 0.4 5
246. 3 3 1 169.173.030 3 1 0.1 5
247, 3 3 1 169.181.999 3 1 0.07 5
248. 3 3 1 151.021.001 3 1 0.05 5
249. 3 3 1 081.057.079 3 1 0.04 5
250. 3 3 1 154.014.034 3 1 0.03 5
251. 3 3 1 163.001.020 3 1 0.03 5
252. 3 3 1 017.001.017 3 1 0.02 5
253. 3 3 1 139.006.001 3 1 0.01 5
254. 3 3 2 026.007.007 1 1 40 5
255. 3 3 2 026.007.007 2 1 0.4 5
256. 3 3 2 026.007.006 2 1 0.4 5
257. 3 3 2 080.009.007 2 1 0.2 5
258. 3 3 2 132.001.014 3 1 20 5
259. 3 3 2 080.019.045 3 1 8 5
260. 3 3 2 193.040.999 3 1 7 2
261. 3 3 2 193.004.008 3 1 5 5
262. 3 3 2 151.033.061 3 1 3 5
263. 3 3 2 193.016.008 3 1 3 5
264. 3 3 2 193.004.056 3 1 1 5
265. 3 3 2 169.181.010 3 1 1 5
266. 3 3 2 167.008.038 3 1 1 5
267. 3 3 2 080.021.001 3 1 1 5
268. 3 3 2 080.009.007 3 1 1 5
269. 3 3 2 081.013.999 3 1 1 2
270. 3 3 2 151.002.037 3 1 1 5
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P;g;{fegg ;)J bpoj mapuene BI\FI’S; f;pé? BpSo 1J1 ;Lg]He Bpcra Copar Tlomsora IToxposnoct (%) JeTepMUHALIH]je Ocraa 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) Level of Other observations
determination
271. 3 3 2 080.013.006 3 1 1 5
272. 3 3 2 080.009.044 3 1 0.8 5
273. 3 3 2 154.007.085 3 1 0.8 5
274. 3 3 2 026.007.006 3 1 0.6 5
275. 3 3 2 087.007.101 3 1 0.6 5
276. 3 3 2 144.005.069 3 1 0.5 5
2717. 3 3 2 199.012.999 3 1 0.5 2
278. 3 3 2 026.007.007 3 1 0.4 5
279. 3 3 2 110.001.093 3 1 0.4 5
280. 3 3 2 109.001.054 3 1 0.2 5
281. 3 3 2 081.057.079 3 1 0.03 5
282. 3 3 2 151.021.001 3 1 0.02 5
283. 3 3 2 163.001.020 3 1 0.02 5
284, 3 3 2 139.006.001 3 1 0.01 5
285. 3 3 2 017.001.017 3 1 0.01 5
286. 3 3 2 080.013.006 3 1 0.01 5
287. 3 3 3 026.007.007 1 1 40 5
288. 3 3 3 026.007.007 2 1 0.4 5
289, 3 3 3 026.007.006 2 1 0.4 5
290. 3 3 3 080.009.007 2 1 0.2 5
291. 3 3 3 132.001.014 3 1 20 5
292. 3 3 3 193.040.999 3 1 7 2
293. 3 3 3 080.019.045 3 1 6 5
294, 3 3 3 193.004.008 3 1 3 5
295. 3 3 3 151.033.061 3 1 3 5
296. 3 3 3 193.016.008 3 1 3 5
297. 3 3 3 193.004.056 3 1 1 5
298. 3 3 3 167.008.038 3 1 1 5
299. 3 3 3 080.021.001 3 1 1 5
300. 3 3 3 080.009.007 3 1 1 5
301. 3 3 3 081.013.999 3 1 1 2
302. 3 3 3 080.013.006 3 1 1 5
303. 3 3 3 080.009.044 3 1 0.8 5
304. 3 3 3 154.007.085 3 1 0.8 5
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P;g;{fegg ;)J bpoj mapuene BI\FI’S; f;pé? BpSo 1J1 ;Lg]He Bpcra Copar Tlomsora IToxposnoct (%) JeTepMUHALIH]je Ocraa 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) Level of Other observations
determination
305. 3 3 3 026.007.006 3 1 0.6 5
306. 3 3 3 087.007.101 3 1 0.6 5
307. 3 3 3 151.002.037 3 1 0.5 5
308. 3 3 3 199.012.999 3 1 0.5 2
309. 3 3 3 026.007.007 3 1 0.4 5
310. 3 3 3 110.001.093 3 1 0.4 5
311. 3 3 3 109.001.054 3 1 0.2 5
312. 3 3 3 081.057.079 3 1 0.03 5
313. 3 3 3 151.021.001 3 1 0.02 5
314. 3 3 3 163.001.020 3 1 0.02 5
315. 3 3 3 139.006.001 3 1 0.01 5
316. 3 3 3 017.001.017 3 1 0.01 5
317. 4 4 1 026.007.007 1 1 78 5
318. 4 4 1 026.007.006 1 1 2 5
319. 4 4 1 026.007.007 2 1 15 5
320. 4 4 1 026.007.006 2 1 5 5
321. 4 4 1 080.009.007 2 1 5
322. 4 4 1 080.026.004 2 1 0.5 5
323. 4 4 1 036.004.011 2 1 0.5 5
324. 4 4 1 193.040.999 3 1 25 2
325. 4 4 1 132.001.014 3 1 20 5
326. 4 4 1 080.021.001 3 1 10 5
327. 4 4 1 151.016.003 3 1 3 5
328. 4 4 1 193.004.008 3 1 2 5
329. 4 4 1 144.005.026 3 1 2 5
330. 4 4 1 167.008.038 3 1 2 5
331. 4 4 1 080.013.006 3 1 2 5
332. 4 4 1 080.019.055 3 1 2 5
333. 4 4 1 193.045.002 3 1 L5 5
334, 4 4 1 193.004.056 3 1 1.5 5
335. 4 4 1 151.033.061 3 1 1.5 5
336. 4 4 1 036.004.011 3 1 1 5
337. 4 4 1 026.007.007 3 1 1 5
338. 4 4 1 026.007.006 3 1 1 5
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Huso

P;g;{fegg ;)J bpoj mapuene BI\FI’S; f;pé? BpSo 1J1 ;Lg]He Bpcra Copar Tlomsora IToxposnoct (%) JeTepMUHALIH]je Ocraa 3anaxama
umber Plot number samples number Species code Layer Substrate Cover of the species (%) Ler}l Of Other observations
determination
339. 4 4 1 017.001.017 3 1 1 5
340. 4 4 1 080.009.044 3 1 0.8 5
341. 4 4 1 193.016.008 3 1 0.7 5
342. 4 4 1 139.004.001 3 1 0.3 5
343, 4 4 1 169.181.010 3 1 0.3 5
344, 4 4 2 026.007.007 1 1 78 5
345. 4 4 2 026.007.006 1 1 2 5
346. 4 4 2 026.007.007 2 1 15 5
347, 4 4 2 026.007.006 2 1 5 5
348. 4 4 2 080.009.007 2 1 5
349. 4 4 2 080.026.004 2 1 0.5 5
350. 4 4 2 036.004.011 2 1 0.5 5
351. 4 4 2 193.040.999 3 1 20 2
352. 4 4 2 132.001.014 3 1 20 5
353. 4 4 2 080.021.001 3 1 8 5
354. 4 4 2 151.016.003 3 1 2 5
355. 4 4 2 080.019.055 3 1 2 5
356. 4 4 2 193.004.008 3 1 1.7 5
357. 4 4 2 036.004.011 3 1 1.5 5
358. 4 4 2 026.007.007 3 1 1 5
359. 4 4 2 026.007.006 3 1 1 5
360. 4 4 2 193.045.002 3 1 1 5
361. 4 4 2 193.004.056 3 1 1 5
362. 4 4 2 167.008.038 3 1 1 5
363. 4 4 2 080.013.006 3 1 1 5
364. 4 4 2 151.033.061 3 1 1 5
365. 4 4 2 080.009.044 3 1 0.8 5
366. 4 4 2 017.001.017 3 1 0.6 5
367. 4 4 2 144.005.026 3 1 0.5 5
368. 4 4 2 193.016.008 3 1 0.5 5
369. 4 4 2 139.004.001 3 1 0.3 5
370. 4 4 2 169.181.010 3 1 0.1 5
371. 4 4 3 026.007.007 1 1 78 5
372. 4 4 3 026.007.006 1 1 2 5
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Huso

P;:;{fegg ;)J bpoj mapuene Bﬁgfn f;pé? Bpso 1J1 ;I;‘;He Bpcra Copar Tlomsora IToxposnoct (%) JeTepMUHALIH]je Ocraa 3anaxama
umber Plot number samples number Species code Layer Substrate Cover of the species (%) Ler}l Of Other observations
determination
373. 4 4 3 026.007.007 2 1 15 5
374. 4 4 3 026.007.006 2 1 5 5
375. 4 4 3 080.009.007 2 1 5
376. 4 4 3 080.026.004 2 1 0.5 5
3717. 4 4 3 036.004.011 2 1 0.5 5
378. 4 4 3 193.040.999 3 1 20 2
379. 4 4 3 132.001.014 3 1 20 5
380. 4 4 3 080.021.001 3 1 7 5
381. 4 4 3 151.016.003 3 1 2 5
382. 4 4 3 080.019.055 3 1 2 5
383. 4 4 3 036.004.011 3 1 1.5 5
384. 4 4 3 026.007.007 3 1 1 5
385. 4 4 3 026.007.006 3 1 1 5
386. 4 4 3 193.045.002 3 1 1 5
387. 4 4 3 193.004.056 3 1 1 5
388. 4 4 3 193.004.008 3 1 1 5
389. 4 4 3 167.008.038 3 1 1 5
390. 4 4 3 080.013.006 3 1 1 5
391. 4 4 3 151.033.061 3 1 1 5
392. 4 4 3 080.009.044 3 1 0.8 5
393, 4 4 3 017.001.017 3 1 0.6 5
394. 4 4 3 193.016.008 3 1 0.5 5
395. 4 4 3 139.004.001 3 1 0.3 5
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12. ®EHOJIOIIKA OCMATPAA U 2015.
TOJINHU

denonornja je aeduHMCaHA Kao Hayka o
npahewy BUIUBMBHX J€IIaBamba Yy *XKMUBOTHOM LHUKIYCY
Oownbaka. Iloganm o BpemMeHy W Tpajamy MOjeIHUHUX
JeliaBamba Ha OWJbKama TNpyXajy BpenHEe MOoJaTKe U
uHpopMalje O CTamy OHJbaka, Ka0 U O Moryhem
JIeJIOBalby OKOJIMHE Ha OwWipke, Kao INTO Cy HIp.
knumatcke aykryanuje (ICP Forests Manual, 2010).

Y OKBHpPY MOHHUTOpPWHTA Ha OMOWHIMKAIIH]jCKO]
taukn HuBoa 2, T1e ce mocmaTtpa (DeHOJIoTHja IIyMCKOT
IOpBeha, OCHOBHH IIMJb je CHCTEMAaTCKO IMOCMAaTpame H
CHHMame TOOUIIBMX (a3a pa3Boja mymckor apseha,
Ka0 U T[OocMaTpambe U CHUMame OMOTHUYKUX U
a0MOTWYKNX YWHWIana ©u TojaBa. OCHOBM 3ajarak
(heHONIOIWKHUX ocMaTpamka Ha OMOMHIMKALW]jCKO] TAUYKH
HuBoa 2 je, ma ce o6e3beme OCHOBHE M J0JaTHE
uHpopMalje o cTabiMMa Koja Ce Hajla3e Ha TadKH,
Kako Ou ce JOOWIH moaany o EHONOTHjH, TC JOBEIU Y
BE3y ca YTHULAjeM KJIUME Ha IIyMCKE €KOCHCTEME.

Ha OwomnamkanujckuMm Taukama HwuBo-a 2 je
onabpano mo 15 crabana JOMHHAHTHE BPCTE Ha KOjUMa
Ccy oOaB/beHa (EeHONONIKA oOcMaTpama Y OKBUPY
(heHOJIOMIKOI OCcMaTpama JSTEKTOBaHW cy u Ouhe
npahenu cnenehn mapameTpu:

TCTarbe

mpoMena 0oje numnrtha/geTuHa

omajame numrha/deTnHa

3HaYajHU 3HanW ormTeheHa numntha/deTuHa WU

KPOIIbHE

e ocrama omrehema (JJIOMOBH TpaHa W cTadayia u
HW3BaJbHBamba cTadaja)

®  CCKYHJApHO MyIJbCHE

® [IBCTamC

Hapenenn mapamerpu cy mpahenn 3a crabmia
KOja c€ Hajla3e Ha caMoj Mapleid, Kao W 3a Iely
mapiieiay YOIIITSHO, MOYEBIIM OJf MPBOT H3JIacKa Ha
TEpeH.

ITocmatpamem  deHomomkux morahaja Ha
JIyTOPOYHOM HHMBOY M TYMadeHEeM pe3yliTaTa JOOHjeHUX
METOJIOM aHallu3e BPEMEHCKUX cepuja, Moryhe je
YOUHTH 00pacIiie oJICTymama o1 yoondajenor. Ha HuBoy
3HAYajHUX IOMepama (GeHOIOMKUX (eHomeHa (moba
I[BETama, 3pekha IUI0I0BA UT/.) IPEIO3HAajy Ce CIIEMEHTH
TI00ATHUX TTPOMEHA KITHME.

O6pamom rmojaTaka n00HjeHUX
HAjCaBPEMEHHUjUM TEXHOJIOIIKUM TIPUCTYIIOM Y Tipahemy
¢denonoryje (mocraBibame ypehaja KoOju CHUMA]y HIH
(dhoTtorpaduiiry) 1o0ujajy ce IPEIUKTUBHE MOACIH KOjU
J1ajy jOIIT jacHHje TIpOoIICHE.

12. PHENOLOGICAL OBSERVATIONS IN 2015

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 plant events provide valuable facts and
information about the plant condition and possible
environmental impacts on plants, such as climate change
(ICP Forests Manual, 2010).

The main objective of monitoring on the Level
IT sample plot selected for forest tree phenology was
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 II sample plots was to provide
basic and supplementary information about the forest
trees on the plot 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 of dominant species were selected on each
Level II sample plot. The following phenological
parameters were detected and monitored:

budding

leaf colour change

leaf/needle dropping

significant signs of leaf/needle or crown

damage

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

e secondary budding

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, or fruit
ripening, efc.).

The data collected by applying the latest
technological approach to phenology monitoring
(installation of devices that record or take photos)
produced predictive models that provide even clearer
assessments.
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Oruenna napuesaa Konaonuk

Ha Owomnmukammjckoj Taukm HwuBo-a 2
Komaonuk omabpano je 15 crabama cmpue (Picea abies
L) xoja cy kao u cBake roauHe OwWia MpeaMET
(henomomkux ocmarpama. DeHodase cy mocMmarpane y
KOHTHHYHTETY, KaKO Cy C€ CMCH-HBAJIC.

Y Ttabenama (47, 48 m 49) mnpukazaHu Cy
nomanmy  A00WjeHn (DEHONIOIIKMM OcCMaTpameM, ca
OmomHmuKamjcke Tauke HwmBoa 2 - Komaonwk,
ITOYEBIIH OJ1 IIPBOT M3JIaCKa Ha TEPEH.

Sample plot Kopaonik

For the purpose of phenological observations,
15 spruce trees (Picea abies L.) were selected on the
Level II sample plot on Kopaonik. Phenophases were
monitored continuously as they changed.

Tables 47, 48, and 49 present data collected
during phenological observations on the Level II sample
plot on Kopaonik, starting from the first field visit.

Ta6ena 47. XX 2009. (PLP) Ta6ena 3a peructpanujy apseha n3adpaHor 3a HHTEH3UBHU (DEHOJIOIIKH MOHUTOPHUHT -

Komaonnk

Table 47. XX 2009. (PLP) Table for registration of trees selected for intensive phenological monitoring - Kopaonik

Pennu 6p. Iugpa Bpcre Jarym Bp crabna Bunsbus 1eo IIpaBan Hosmuwmja Apyre .
Bp.mapuene . KpyHE ocMaTpama | orcepBanuje
Sequence Tree species IOCTaBJbakba Tree .. ocMmarpama .
Plot number . Visible crown | . . . Vertical Other
number code Installation date number Visible direction .. .
part direction | observations
1 2 118 16.09.10 75 3 4 1 Usnea 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
4 2 118 16.09.10 79 3 4 1 Usnea 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 2 118 16.09.10 121 1 5 1 Usnea barbata
15 2 118 16.09.10 124 2 8 1 Usnea barbata
Tabesa 48. XX 2012. (PHE) IIpahiewe dpeHonomkux penomeHa — Komaonuk
Table 48. XX 2012. (PHE) Observation of phenological events - Kopaonik
Penuu 6p. bp.nmapuene HIudpa Bpcre [Horabaj Jarym 3anaxarma p CrUCTPOBaH Jlpyre oncepeammje
Sequence number | Plot number | Tree species code | Event code Date of observation norabaj Other observations
Score of the event
1 2 118 3 27.04.15 2
2 2 118 1 27.05.15 2
3 2 118 1 28.06.15 4
4 2 118 1 16.07.15 5
5 2 118 1 10.08.15 5
6 2 118 2 11.09.15 1
8 2 118 2 14.10.15 2
9 2 118 2 21.10.15 3
10 2 118 3 13.11.15 1
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Tabesa 49. XX 2012 (PHI) benexeme GpeHosomkux heHomena - Konaonuk

Table 49. XX 2012 (PHI) Recording of phenological events - Kopaonik

Pennn 5 PeructpoBan | Meron kopumihier 3a
op. bp.napriene P l{[pBeTa Jorahaj HagM 3a1}a>}11<aﬂ>a norahaj IoCMaTpame Jpyre oncepBanuje
Sequence | Plot number ree Event code ate of the Score of the Method used for Other observations
number number observation .
event observation

1 2 75 3 27.04.15 2 1 Usnea barbata
2 2 76 3 27.04.15 2 1 Usnea barbata
3 2 78 3 27.04.15 2 1 Usnea barbata
4 2 79 3 27.04.15 2 1 Usnea barbata
5 2 80 3 27.04.15 2 1 Usnea barbata
6 2 85 3 27.04.15 2 1 Usnea barbata
7 2 86 3 27.04.15 2 1 Usnea barbata
8 2 87 5 27.04.15 7 1 Pokornjaci

9 2 88 5 27.04.15 7 1 Pokornjaci
10 2 98 3 27.04.15 2 1 Usnea barbata
11 2 114 5 27.04.15 7 1 Pokornjaci
12 2 118 3 27.04.15 2 1 Usnea barbata
13 2 120 3 27.04.15 2 1 Usnea barbata
14 2 121 3 27.04.15 2 1 Usnea barbata
15 2 124 3 27.04.15 2 1 Usnea barbata
1 2 75 1 27.05.15 2 1 Usnea barbata
2 2 76 1 27.05.15 2 1 Usnea barbata
3 2 78 1 27.05.15 2 1 Usnea barbata
4 2 79 1 27.05.15 2 1 Usnea barbata
5 2 80 1 27.05.15 2 1 Usnea barbata
6 2 85 1 27.05.15 2 1 Usnea barbata
7 2 86 1 27.05.15 2 1 Usnea barbata
8 2 87 5 27.05.15 7 1 Pokornjaci

9 2 88 5 27.05.15 7 1 Pokornjaci
10 2 98 1 27.05.15 2 1 Usnea barbata
11 2 114 5 27.05.15 7 1 Pokornjaci
12 2 118 1 27.05.15 2 1 Usnea barbata
13 2 120 1 27.05.15 2 1 Usnea barbata
14 2 121 1 27.05.15 2 1 Usnea barbata
15 2 124 1 27.05.15 2 1 Usnea barbata
1 2 75 1 28.06.15 4 1 Usnea barbata
2 2 76 1 28.06.15 4 1 Usnea barbata
3 2 78 1 28.06.15 4 1 Usnea barbata
4 2 79 1 28.06.15 4 1 Usnea barbata
5 2 80 1 28.06.15 4 1 Usnea barbata
6 2 85 1 28.06.15 4 1 Usnea barbata
7 2 86 1 28.06.15 4 1 Usnea barbata
8 2 87 5 28.06.15 7 1 Potkornjaci
9 2 88 5 28.06.15 7 1 Potkornjaci
10 2 98 1 28.06.15 4 1 Usnea barbata
11 2 114 5 28.06.15 7 1 Potkornjaci
12 2 118 1 28.06.15 4 1 Usnea barbata
13 2 120 1 28.06.15 4 1 Usnea barbata
14 2 121 1 28.06.15 4 1 Usnea barbata
15 2 124 1 28.06.15 4 1 Usnea barbata
1 2 75 1 16.07.15 5 1 Usnea barbata
2 2 76 1 16.07.15 5 1 Usnea barbata
3 2 78 1 16.07.15 5 1 Usnea barbata
4 2 79 1 16.07.15 5 1 Usnea barbata
5 2 80 1 16.07.15 5 1 Usnea barbata
6 2 85 1 16.07.15 5 1 Usnea barbata
7 2 86 1 16.07.15 5 1 Usnea barbata
8 2 87 5 16.07.15 7 1 Pokornjaci
9 2 88 5 16.07.15 7 1 Pokornjaci
10 2 98 1 16.07.15 5 1 Usnea barbata
11 2 114 5 16.07.15 7 1 Pokornjaci
12 2 118 1 16.07.15 5 1 Usnea barbata
13 2 120 1 16.07.15 5 1 Usnea barbata
14 2 121 1 16.07.15 5 1 Usnea barbata
15 2 124 1 16.07.15 5 1 Usnea barbata
1 2 75 1 10.08.15 5 1 Usnea barbata
2 2 76 1 10.08.15 5 1 Usnea barbata
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Pennn 5 PeructpoBan | Meron kopumheH 3a
0p. bp.napriene pl{[pBeTa Jorahaj HagM 3a1}a>}11<aﬂ>a norabhaj IocMaTpame Jpyre oncepBanuje
Sequence | Plot number ree Event code ate of the Score of the Method used for Other observations
number number observation .
event observation
3 2 78 1 10.08.15 5 1 Usnea barbata
4 2 79 1 10.08.15 5 1 Usnea barbata
5 2 80 1 10.08.15 5 1 Usnea barbata
6 2 85 1 10.08.15 5 1 Usnea barbata
7 2 86 1 10.08.15 5 1 Usnea barbata
8 2 87 5 10.08.15 7 1 Pokornjaci
9 2 88 5 10.08.15 7 1 Pokornjaci
10 2 98 1 10.08.15 5 1 Usnea barbata
11 2 114 5 10.08.15 7 1 Pokornjaci
12 2 118 1 10.08.15 4 1 Usnea barbata
13 2 120 1 10.08.15 5 1 Usnea barbata
14 2 121 1 10.08.15 5 1 Usnea barbata
15 2 124 1 10.08.15 5 1 Usnea barbata
1 2 75 2 11.09.15 1 1 Usnea barbata
2 2 76 2 11.09.15 1 1 Usnea barbata
3 2 78 2 11.09.15 1 1 Usnea barbata
4 2 79 2 11.09.15 1 1 Usnea barbata
5 2 80 2 11.09.15 1 1 Usnea barbata
6 2 85 2 11.09.15 1 1 Usnea barbata
7 2 86 2 11.09.15 1 1 Usnea barbata
8 2 87 5 11.09.15 7 1 Pokornjaci
9 2 88 5 11.09.15 7 1 Pokornjaci
10 2 98 2 11.09.15 1 1 Usnea barbata
11 2 114 5 11.09.15 7 1 Pokornjaci
12 2 118 2 11.09.15 1 1 Usnea barbata
13 2 120 2 11.09.15 1 1 Usnea barbata
14 2 121 2 11.09.15 1 1 Usnea barbata
15 2 124 2 11.09.15 1 1 Usnea barbata
1 2 75 2 14.10.15 2 1 Usnea barbata
2 2 76 2 14.10.15 2 1 Usnea barbata
3 2 78 2 14.10.15 2 1 Usnea barbata
4 2 79 2 14.10.15 2 1 Usnea barbata
5 2 80 2 14.10.15 2 1 Usnea barbata
6 2 85 2 14.10.15 2 1 Usnea barbata
7 2 86 2 14.10.15 2 1 Usnea barbata
8 2 87 5 14.10.15 7 1 Pokornjaci
9 2 88 5 14.10.15 7 1 Pokornjaci
10 2 98 2 14.10.15 2 1 Usnea barbata
11 2 114 5 14.10.15 7 1 Pokornjaci
12 2 118 2 14.10.15 2 1 Usnea barbata
13 2 120 2 14.10.15 2 1 Usnea barbata
14 2 121 2 14.10.15 2 1 Usnea barbata
15 2 124 2 14.10.15 2 1 Usnea barbata
1 2 75 2 23.10.15 3 1 Usnea barbata
2 2 76 2 23.10.15 3 1 Usnea barbata
3 2 78 2 23.10.15 3 1 Usnea barbata
4 2 79 2 23.10.15 3 1 Usnea barbata
5 2 80 2 23.10.15 3 1 Usnea barbata
6 2 85 2 23.10.15 3 1 Usnea barbata
7 2 86 2 23.10.15 3 1 Usnea barbata
8 2 87 5 23.10.15 7 1 Pokornjaci
9 2 88 5 23.10.15 7 1 Pokornjaci
10 2 98 2 23.10.15 3 1 Usnea barbata
11 2 114 5 23.10.15 7 1 Pokornjaci
12 2 118 2 23.10.15 3 1 Usnea barbata
13 2 120 2 23.10.15 3 1 Usnea barbata
14 2 121 2 23.10.15 3 1 Usnea barbata
15 2 124 2 23.10.15 3 1 Usnea barbata
1 2 75 3 13.11.15 1 1 Usnea barbata
2 2 76 3 13.11.15 1 1 Usnea barbata
3 2 78 3 13.11.15 1 1 Usnea barbata
4 2 79 3 13.11.15 1 1 Usnea barbata
5 2 80 3 13.11.15 1 1 Usnea barbata
6 2 85 3 13.11.15 1 1 Usnea barbata
7 2 86 3 13.11.15 1 1 Usnea barbata
8 2 87 5 13.11.15 7 1 Pokornjaci
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Pennu

B PeructpoBan | Merox kopuiiheH 3a

0p. bp.napriene P ApBeTa Jorahaj Hatym 331'1{3)}11(3}53 norabhaj IocMaTpame Jpyre oncepBanuje
Sequence | Plot number Tree Event code Date of the Score of the Method used for Other observations
number number observation .

event observation

9 2 88 5 13.11.15 7 1 Pokornjaci

10 2 98 3 13.11.15 1 1 Usnea barbata

11 2 114 5 13.11.15 7 1 Pokornjaci

12 2 118 3 13.11.15 1 1 Usnea barbata

13 2 120 3 13.11.15 1 1 Usnea barbata

14 2 121 3 13.11.15 1 1 Usnea barbata

15 2 124 3 13.11.15 1 1 Usnea barbata

IIpBum obOmmaciiMa  OrJieHOT TIOJba Ha Phenological phases were not assessed in the

Komnaonuky y 2015. rogunu, (28.janyapa, 18. ¢pedpyapa
u 19. mapra) HHUje onemeHa (eHonomka ¢asa jep cy
crabia Owmia TIOKPHBEHAa CHEKHAM ITOKPHBAYEM.
IIpernemom crabaga 27. anpuia KOHCTaTOBaHO je
omnajame YeThHa Ha HUBO oA 1-33%. [lasbum nperienom
crabama 27. Maja KOHCTaroBaHa je rojasa
OBOTOJUIILUX YeTHHA Ha HUBOY 01 1-33%, 10K je HHBO
mojaBe yernHa 28. jyHa wu3HOCHO A0 66-99%.
[Ipernenom crabana 16. jyna KOHCTaTOBaHA j€ MOTITyHA
1ojaBa OBOTOJIMIIHUX YSTHHA Ha CBUM cTabumma. Mcro
crambe 3abenexkeno je u  10. aBrycra. IlojaBa
Jiekonopu3anyje npumehera je npuimkom mperaena 11.
cenTemOap 10 HUBoa Mame o 1% 10k je nperieaom 14,
OKTOOpa JeKojIopH3alija KOHCTaTOBaHa 10 HUBoa 33%.
[Ipernenom crabana 23. okTo0ap KOHCTATOBaH je HHUBO
Jnekojopusanmje ox 33-66%. Onagame YeTHHA 10 HUBOA
Mame on 1% xoHcraropano je 13.11.2015. romuse.
OOwuackoM oriienHor mnoJba 14.12.2015. ronune cradia
cy OmIia TOKpUBEHA CHEXXHHUM MTOKPHUBAYEM.

Ha crabnmuma 6poj 87, 88 u 114, mpuiukom
cBux mperiema, Tokom 2015. roamHe youeHa Cy
omrehema oJ1 IPUCYCTBO MOTKOPHH-AKA.

KOITAOHUK - BUT HUBO 2

first field visits of the sample plot Kopaonik (January
29" February 18" and March 19™) because the trees
were snow covered. In the next field inspection of the
trees carried out on April, 27" needle loss ranged from 1
to 33%. The next inspection on May 27" recorded the
occurrence of the current year needles in the 1-33%
range, while it ranged from 66 to 99% on June 28". The
tree inspection on July 16" recorded the occurrence of
the current year needles on all trees. The situation was
the same during the next inspection on August 10"
Discolouration was noticed in the inspection conducted
on September 11", It was below 1% on that occasion. It
reached the intensity of 33% in the next inspection. The
intensity of discolouration ranged fro 33 to 66% on
October 23". Needle loss started on November 13",
2015, when the trees had less than 1% of their needles
rejected. In the inspection on December 14" 2015, the
trees were snow covered.

Trees marked 87, 88 and 114 had signs of
damage caused by bark beetles recorded in all field
visits in 2015.

11.09.2015.

KOPAONIK - LEVEL 2 SAMPLE PLOT September 11", 2015
2 CRATER
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pan] 11

2 A

Komnaonuk ®enonornja Komaonuk ®enonoruja Konaonuk ®enonoruja

Crabuo 6p. 76 Kpyna 6p. 76 Cra6uo 6p. 77 Kpyna 6p. 77
11.09.2015. 11.09.2015. 11.09.2015. 11.09.2015.
Kopaonik, Phenology Kopaonik, Phenology Kopaonik, Phenology Kopaonik, Phenology

Tree 76 Tree crown 76 Tree 77 Tree crown 77
September 11™, 2015 September 11", 2015 September 11", 2015 September 11™, 2015

Y ﬂ"‘y Wy ¥ ™ . - i S . A el F
Komnaonuk denonoruja Komnaonuk denonoruja Konaonuk denomnor. Konaonuk ®enonor. Kpyna
Crabmno 6p.78 Kpyna 6p.78 Crabuio 6p. 79 u 80 6p. 79 u 80
11.09.2015. 11.09.2015. 11.09.2015. 11.09.2015.
Kopaonik, Phenology Kopaonik, Phenology Kopaonik, Phenology Kopaonik, Phenology
Tree 78 Tree crown 78 Trees 79 and 80 Tree crowns 79 and 80
September 11", 2015 September 11", 2015 September 11", 2015 September 11", 2015
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Komnaonuk ®enosor.
Crabio 6p. 85
11.09.2015.
Kopaonik, Phenology
Tree 85
September 11th, 2015

I % I ek
Komnaonuk ®enosor.
Crabmo Op. 88
11.09.2015.
Kopaonik, Phenology
Tree 88
September 11", 2015

Komaonuk ®enonor.
Kpyna 6p. 85
11.09.2015.
Kopaonik, Phenology
Tree crown 85
September 11th, 2015

Konaonuk ®enosor.
Kpyna 6p. 88
11.09.2015.
Kopaonik, Phenology
Tree crown 88
September 11", 2015

Konaonuk ®enonor.

Crabio Op. 87
11.09.2015.
Kopaonik, Phenology
Tree 87
September 11th, 2015

Komnaonuk ®enosnor.
Crabio 6p. 98
11.09.2015.
Kopaonik, Phenology
Tree 98
September 11", 2015

Komaonuk ®denomor.
Kpyna 6p. 87
11.09.2015.

Kopaonik, Phenology
Tree crown 87

September 11th, 2015

Komnaonuk ®enosor.
Kpyna 6p. 98
11.09.2015.
Kopaonik, Phenology
Tree crown 98
September 11", 2015.

128



Komnaonuk ®enosor.
Crabio Op. 114
11.09.2015.
Kopaonik, Phenology
Tree 114
September 11, 2015

Konaonuk ®enosior.
Crabio Op. 121
11.09.2015.
Kopaonik, Phenology
Tree 121
September 11", 2015

Komaonuk ®denonor.
Kpyna 6p. 114
11.09.2015.
Kopaonik, Phenology
Tree crown 114
September 11, 2015

Komnaonuk ®enosior.
Kpyna 6p. 121
11.09.2015.
Kopaonik, Phenology
Tree crown 121
September 11, 2015

Komnaonuk ®enonor.
Crabuo 6p. 120
11.09.2015.
Kopaonik, Phenology
Tree 120
September 11", 2015

1= = b
Komnaonuk ®enoor.

Crabuo 0Op. 124
11.09.2015.
Kopaonik, Phenology
Tree 124
September 11", 2015

1a it K
Komaonuk ®denonor.
Kpyna 6p. 120
11.09.2015.
Kopaonik, Phenology
Tree crown 120
September 11", 2015

Konaonuk ®enosior.
Kpyna 6p. 124
11.09.2015.
Kopaonik, Phenology
Tree crown 124
September 11, 2015

Cauke 63-87. Crabna omabpana 3a (eHOIIOIIKA OCMATpamka Ha OrJie/IHOj apiend KonaoHuk Ha 1aH
11.09.2015
Figures 63-87. Trees selected for phenological observations on the sample plot Kopaonik on
September 11", 2015
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KOITAOHUMK - BUT HUBO 2 23.10.2015
KOPAONIK - LEVEL 2 SAMPLE PLOT October 23", 2015

W - -

Konaonuk ®enosnor. Konaonuk ®enosnor. Konaonuk ®denosor. Konaonuk ®enosnor.
Crabio 6p. 75 Kpyna 6p. 75 Crabio Op. 76 Kpyna 6p. 76
23.10.2015. 23.10.2015. 23.10.2015. 23.10.2015.
Kopaonik, Phenology Kopaonik, Phenology Kopaonik, Phenology Kopaonik, Phenology

Tree 75 Tree crown 75 Tree 76 Tree crown 76
October 23", 2015 October 23", 2015 October 23", 2015 October 23", 2015

Yy O

Konaonuk ®enonor. Konaonuk ®enonor. Komaonuk ®denosnor. Konaonuk ®enonor.

Crabuo 6p. 78 Kpyna 6p. 78 Crabuo 6p. 79 Kpyna 6p. 79
23.10.2015. 23.10.2018. 23.10.2015. 23.10.2015.
Kopaonik, Phenology Kopaonik, Phenology Kopaonik, Phenology Kopaonik, Phenology

Tree 78 Tree crown 75 Tree 79 Tree crown 79
October 23", 2015 October 23", 2015 October 23", 2015 October 23", 2015
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5.4

Komnaonuk ®enoor.

.

Komnaonuk ®enoor. Konaonuk ®enosior.

Crabuo Op. Kpyna 6p. 80 Cra6uio 6p. 85 Kpyna 6p. 85
8023.10.2015. 23.10.2018. 23.10.2015. 23.10.2018.
Kopaonik, Phenology Kopaonik, Phenology Kopaonik, Phenology Kopaonik, Phenology
Tree 80 Tree crown 80 Tree 85 Tree crown 85
October 23, 2015 October 23, 2015 October 23", 2015 October 23", 2015

Komnaonuk ®enoor. Konaonuk ®enosior. Komnaonuk ®enoor.

Cra6uo 6p. 87 Kpyna 6p. 87 Crabuio Op. 88 Kpyna 6p. 88
23.10.2015. 23.10.2018. 23.10.2015. 23.10.2018.
Kopaonik, Phenology Kopaonik, Phenology Kopaonik, Phenology Kopaonik, Phenology

Tree 87 Tree crown 87 Tree 88 Tree crown 88
October 23, 2015 October 23, 2015 October 23", 2015 October 23", 2015
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Komnaonuk ®enoor.
Crabio Op. 98
23.10.2015.
Kopaonik, Phenology
Tree 98
October 23", 2015

Komnaonuk ®enoor.
Cra6uo 6p. 118
23.10.2015.
Kopaonik, Phenology
Tree 118
October 23", 2015

Komnaonuk ®enoor.
Kpyna 6p. 98
23.10.2018.
Kopaonik, Phenology
Tree crown 98
October 23", 2015

Komnaonuk ®enoor.
Kpyna 6p. 118
23.10.2018.
Kopaonik, Phenology
Tree crown 118
October 23", 2015

g SN S

Konaonuk ®enosior.

Crabio Op. 114
23.10.2015.

Kopaonik, Phenology
Tree 114
October 23%, 2015

Konaonuk ®enosior.
Crabio Op. 121
23.10.2015.
Kopaonik, Phenology
Tree 121
October 23, 2015

Komnaonuk ®enoor.

Komnaonuk ®enoor.
Kpyna 6p. 114
23.10.2018.
Kopaonik, Phenology
Tree crown 114
October 23", 2015

Kpyna 6p. 121
23.10.2018.
Kopaonik, Phenology
Tree crown 121
October 23", 2015
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Komnaonuk ®enoor. Konaonuk ®enosior.

Crabuo Op. 124 Kpyna 6p. 124
23.10.2015. 23.10.2018.
Kopaonik, Phenology Kopaonik, Phenology

Tree 124 Tree crown 124
October 23", 2015 October 23", 2015

Cauxe 88-113. Crabna omabpana 3a peHoIOIIKa OcMaTpama Ha orieHoj napuenu KonaoHuk
Ha naH 23.10.2015

Figures 88-113. Trees selected for phenological observations on the sample plot Kopaonik on
October 23", 2015
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Konaonuk ®enonor.
Crabuo 6p.75
13.11.2015.
Kopaonik, Phenology
Tree 75
November 13", 2015

Konaonuk ®enonor.
Crabo 6p.78
13.11.2015.
Kopaonik, Phenology
Tree 78
November 13", 2015

KOITAOHUK - BUT HUBO 2
KOPAONIK — LEVEL 2 SP November 13",2015

Konaonuk ®enonor.
Kpyna 6p.75
13.11.2015.

Kopaonik, Phenology

Tree crown 75

November 13", 2015

Konaonuk ®enonor.
Kpyna 6p.78
13.11.2015.
Kopaonik, Phenology
Tree crown 78
November 13", 2015

Crabio 6p.76
13.11.2015.
Kopaonik, Phenology
Tree 76
November 13", 2015

Komaonuk ®denosnor.
Crabio 6p.79
13.11.2015.
Kopaonik, Phenology
Tree 79
November 13", 2015

13.11.2015.

Komaonuk ®denomor.

Konaonuk ®enonor.

L

Konaonuk ®enonor.
Kpyna 6p.76
13.11.2015.
Kopaonik, Phenology

Tree crown 76

November 13 2015

Kpyna 6p.79
13.11.2015.
Kopaonik, Phenology
Tree crown 79
November 13", 2015
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Komnaonuk ®enoor.
Cra6uio 6p.80
13.11.2015.
Kopaonik, Phenology
Tree 80
November 13“1, 2015

Konaonuk ®enonor.
Crabuio 6p.86
13.11.2015.
Kopaonik, Phenology
Tree 86
November 131, 2015

Komnaonuk ®enoor.
Kpyna 6p.80
13.11.2015.
Kopaonik, Phenology
Tree crown 80
November 13“1, 2015

-

Konaonuk ®enonor.
Kpyna 6p.86
13.11.2015.

Kopaonik, Phenology

Tree crown 86

November 131, 2015

Konaonuk ®de

HOJIOT.
Crabmo 6p.85
13.11.2015.
Kopaonik, Phenology
Tree 85
November 13", 2015

Komaonuk ®denosmor.
Crabio 6p.87
13.11.2015.
Kopaonik, Phenology
Tree 87
November 13", 2015

Komao

Ao ®
HUK O
Kpyna 6p.85
13.11.2015.
Kopaonik, Phenology
Tree crown 85
November 131, 2015

»,

Konaonuk ®enonor.
Kpyna 6p.87
13.11.2015.

Kopaonik, Phenology

Tree crown 87

November 131, 2015

CHOJIOT.
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Komnaonuk ®enoor.
Crabio 6p.98
13.11.2015.
Kopaonik, Phenology
Tree 98
November 13“1, 2015

Komnaonuk ®enoor.
Crabio 6p.118
13.11.2015.
Kopaonik, Phenology
Tree 118
November 1 3“1, 2015

P

Komnaonuk ®enoor.
Kpyna 6p.98
13.11.2015.
Kopaonik, Phenology
Tree crown 98
November 13“1, 2015

®
Komnaonuk ®enoor.
Kpyna 6p.118
13.11.2015.
Kopaonik, Phenology
Tree crown 118
November 1 3“1, 2015

Konaonuk ®enosior.
Crabuo 6p.114
13.11.2015.
Kopaonik, Phenology
Tree 114
November 13", 2015

Konaonuk ®enosior.
Crabuio 6p.120
13.11.2015.
Kopaonik, Phenology
Tree 120
November 13", 2015

Komnaonuk ®enoor.
Kpyna 6p.114
13.11.2015.
Kopaonik, Phenology
Tree crown 114
November 1 3“1, 2015

Komnaonuk ®enoor.
Kpyna 6p.120
13.11.2015.
Kopaonik, Phenology
Tree crown 120
November 1 3“1, 2015
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.o
Komnaonuk ®enoor.
Crabio 6p.121

KonaHH 'd)nor..
Kpyna 6p.121

13.11.2015. 13.11.2015.
Kopaonik, Phenology Kopaonik, Phenology
Tree 121 Tree crown 121

November 131, 2015 November 131, 2015

Komnaonuk ®enoor.
Kpyna 6p.124

OHHHK ®denouor.
Crabuo 6p.124

13.11.2015. 13.11.2015.
Kopaonik, Phenology Kopaonik, Phenology
Tree 124 Tree crown 124

November 1 3“‘, 2015 November 1 3“1, 2015

Cauxe 114-141. Crabna onabpana 3a QeHOIIONIKA OCMaTpamka Ha oriieiHoj napren KomaoHuk
Ha naH 13.11.2015
Figures 114-141. Trees selected for phenological observations on the sample plot Kopaonik on
November 13th, 2015

[TocraBibame  CONAPHOT  KOJEKTOpa  HA
OnonHMKanujckoj Taykn Hwusoa-2 Ha Komaonuky
omoryhuio Ham  je  mpaheme (deHonoruje

HajCaBPEMEHHjHM TEXHOJIOIIKUM TTOCTYITKOM.

VYV okrtobpy 2015.romune Ha crabmy Op. 86
MOCTaBJbeHA je Kamepa koja he Tokom cBux 24 yaca
CHUMATH " OeJexUTH cBe forahama Ha cTabiy Koje je
oapeheHo 3a peHooIIKa OCMaTpamba.

CHUMJbEHH MaTepHjall y oOnuky (uiMa 4gyBa
ce y CHUMauy KOjU je CMEIITeH y Kyhuuu 3a omnpemy u
nHCTpyMeHTe. Jla He Om OWIo Tmpekuzma y ocMmarpamy
o0e30ehena cy aBa cHEUMava. JeJTHOM MECEYHO CHUMAd
ca CHUMJBCHHM  MaTepujaloM ce OAHOCH Yy
naboparopujy HWHcTHTyTa 3a MIyMapcTBO TOe ce
cHUMIIM 00pal)yjy, a cCHUMad ca mpa3HoOM MEMOPHjOM ce
nocrassba U cHAMa norahaje crnenehnx Mecelr gaHa.

With the installation of a solar collector on the
Level 2 sample plot Kopaonik, we introduced the most
advanced technology into the observations of
phenological events.

In October 2015, tree 86 had a camera set up.
Its purpose was to record and note all the events on the
tree selected for phenological observations.

The recorded material in the form of a film is
stored in the recorder, which is placed in the wooden
house for equipment and instruments. To avoid any
interruption in the observations two recorders were
provided. Once a month the recorder with the recorded
material was taken to the laboratory of the Institute of
Forestry, where the images were processed, and a
recorder with empty memory was set to record events in
the next month.
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Ciuka 142. Cunmak kamepe 22.10.2015 y 14%h
Figure 142. Camera image October 22" 2015

Cimka 144. Cunmak kamepe 22.10.2015y 14°'h
Figure 144. Camera image October. 22", 2015 at
14’'h

Ciuka 146. Cunmak kamepe 22.10.2015y 14°'h
Figure 146. Camera image October 22", 2015
at 14°'h

Ornenna napuesa [{pan Bpx

Ha Ouounamkaumjckoj tauku Huso-a 2 Lpuu
BPX Yy OKBHUpPY HOTHApIeNie 3a NPOLCHY CTama KpyHa U
npupacra, 3a (EHOJIONIKA OcMaTpama, ojadbpaHo je 15
crabana OykBe (Fagus moesiaca). ®Denonomka
ocMaTpama CIpPOBOJC CE€ KOHTHHYalHO OJ IIPBOT
M3JIacCKa Ha TEpEH.

Ciuka 143. Cunmak kamepe 22.10.2015 y 14'*h
Figure 143. Camera image October 22™ 2015
at 14"*h

Cimka 145, Cunmak kamepe 22.10.2015 y 14%h
Figure 145. Camera image October 22", 2015
14*h.

%,

Ciuka 147. Canmak kamepe 22.10.2015 y 14°h
Figure 147. Camera image October 22", 2015
14”h

Sample plot Crni Vrh

For the purpose of phenological observations, 15
beech trees (Fagus moesiaca) were selected on the
Level II sample plot on Crni Vrh. Phenophases were
monitored continuously as they changed.

Tables 50, 51, and 52 present data collected
during phenological observations on the Level Il sample
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V Ttabenama (50, 51 u 52)

mogany  MoOWjeHr (DEHOJIOMIKUM  OCMATPambeM,

OnonHauKanujcke Ttauke HwuBoa 2 -
MOYEBIIN O IPBOT MU3JIaCKa Ha TEPEH

mpukazanu cy plot on Crni Vrh, starting from the first field visit.

ca
Hpuu BpX,

Ta6ena 50. XX 2009. (PLP) ) Tabena 3a peructpanujy Apseha n3adpaHor 3a HHTEH3UBHHU (DEHOJIOMIKH MOHUTOPUHT

- lpHu Bpx
Table 50. XX 2009. (PLP) Table for registration of trees selected for intensive phenological monitoring — Crni vrh
Pennu 6p. udpa Bpcre Bp crabna Bupsus neo Hpasa Hosnumja Apyre .
Bp.napuene . JaTym nocrasibarma ocMaTpama | OcMaTparma | orcepBaluje
Sequence Tree species . Tree KpyHE . .
Plot number Installation date - visible vertical Other
number code number | visible crown part L . .
direction direction | observations
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 51. XX 2012. (PHE) [Ipaheme dhenonomkux penomena - Lipau Bpx
Table 51. XX 2012. (PHE) Observation of phenological events — Crni vrh
Pennu Op. Bbp.napuene Mudpa Bpcre [Horabaj JatyMm 3anaxama PeFHCTPOI}aH JIpyTe orncepsaryje
Sequence number Plot number | Tree species code | Event code Date of observation norabhaj Other observations
Score of the event
1 4 018 1 27.04.2015 2
2 4 018 1 26.05.2015 4
3 4 018 1 25.06.2015 4
4 4 018 1 11.07.2015 5
5 4 018 1 14.08.2015 5
6 4 018 1 10.09.2015 5
7 4 018 2 22.09.2015 1
8 4 018 2 08.10.2015 2
9 4 018 3 03.11.2015 5

Tabesa 52. XX 2012 (PHI) benexeme penomnomkux penomena — Lpuu Bpx
Table 52. XX 2012 (PHI) Recording of phenological events — Crni vrh

Pennu Bp.napuene | Bp haj Jarym Perucrposan | Meron xopunthen
0p. Plot JpBeTa 'H]S ra ?J 3anaxama norabhaj 3a mocMmarpame Jpyre oncepsaruje
Sequence | o er Tree vzn date of the | score of the | Method used for Other observations
number number | “°“® | observation event observation
1 4 62 1 27.04.2015 2 1 Mmuoro nonomsseHuX rpana/ A lot of broken branches
2 4 64 1 27.04.2015 2 1 TTonomsbene rpane/Broken branches
3 4 67 1 27.04.2015 2 1 ITonomssene rpane/ Broken branches
4 4 74 1 27.04.2015 2 1 ITonomibene rpane/ Broken branches
5 4 76 1 27.04.2015 2 1 Mauno nonomsseHux rpana/ A few broken branches
6 4 79 1 27.04.2015 2 1 Mauio nosiomsbeHuX rpana/ A few broken branches
7 4 88 1 27.04.2015 2 1 ITonomibene rpane/ Broken branches
8 4 89 1 27.04.2015 2 1 Mauo nonomsseHux rpana/ A few broken branches
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Pennu

6. Bp.napuene | BP Jorabaj JHarym Pemcrpm'saﬂ Merton kopuriheH '
Plot ApBeTa | " oo | 3amakama norabaj 3a [I0CMaTpambe Hpyre onceppaLyje
Sequence | L or Tree ¥ date of the | score of the | Method used for Other observations
number number | “°“ | observation event observation
9 4 90 1 27.04.2015 2 1 Mmuoro nonomsseHux rpana/ A lot of broken branches
10 4 91 1 27.04.2015 1 1 Mmuoro nonomsseHuX rpana/ A lot of broken branches
11 4 92 1 27.04.2015 2 1 Mauio nosiomsbeHuX rpana/ A few broken branches
12 4 95 27.04.2015 HsBasseno crabno/ Uprooted tree
13 4 96 1 27.04.2015 2 1 ITonomibene rpane/ Broken branches
14 4 97 1 27.04.2015 2 1 Tonomsbene rpane/ Broken branches
15 4 98 1 27.04.2015 2 1 Mauio nosiomsbeHuX rpana/ A few broken branches
1 4 62 1 26.05.2015 3 1 MHoro nosiomsbeHux rpata/ A lot of broken branches
2 4 64 1 26.05.2015 3 1 Tonomssene rpane/Broken branches
3 4 67 1 26.05.2015 3 1 ITonomibene rpane/ Broken branches
4 4 74 1 26.05.2015 4 1 Tonomsbene rpane/ Broken branches
5 4 76 1 26.05.2015 3 1 Mauio nosiomsbeHuX rpana/ A few broken branches
6 4 79 1 26.05.2015 4 1 Mauio nosomsbeHux rpana/ A few broken branches
7 4 88 1 26.05.2015 4 1 ITonomsbene rpane/ Broken branches
8 4 89 1 26.05.2015 3 1 Mauio nosomsbeHux rpana/ A few broken branches
9 4 90 1 26.05.2015 4 1 Mmuoro nonomsseHuX rpana/ A lot of broken branches
10 4 91 1 26.05.2015 4 1 MHoro nosiomsbeHux rpata/ A lot of broken branches
11 4 92 1 26.05.2015 4 1 Mauno nonomsseHux rpana/ A few broken branches
12 4 95 26.05.2015 HsBasseno cradbno/ Uprooted tree
13 4 96 1 26.05.2015 4 1 ITonomibene rpane/ Broken branches
14 4 97 1 26.05.2015 4 1 Ionomsbene rpane/ Broken branches
15 4 98 1 26.05.2015 4 1 Mauio nosiomsbeHux rpana/ A few broken branches
1 4 62 1 25.06.2015 4 1 Mmuoro nonomsseHux rpana/ A lot of broken branches
2 4 64 1 25.06.2015 4 1 Ilonomibene rpane/Broken branches
3 4 67 1 25.06.2015 4 1 ITonomibene rpane/ Broken branches
4 4 74 1 25.06.2015 4 1 ITonomsbene rpane/ Broken branches
5 4 76 1 25.06.2015 4 1 Mauio nosomsbeHuX rpana/ A few broken branches
6 4 79 1 25.06.2015 4 1 Mauo nonomsseHux rpana/ A few broken branches
7 4 88 1 25.06.2015 4 1 ITonomibene rpane/ Broken branches
8 4 89 1 25.06.2015 4 1 Mauno nonomsseHux rpana/ A few broken branches
9 4 90 1 25.06.2015 4 1 Mmuoro nonomsseHuX rpana/ A lot of broken branches
10 4 91 1 25.06.2015 4 1 MHoro nosomsbeHux rpata/ A lot of broken branches
11 4 92 1 25.06.2015 4 1 Mauno nonomsseHux rpana/ A few broken branches
12 4 95 25.06.2015 M3BasbeHo crabno/ Uprooted tree
13 4 96 1 25.06.2015 4 1 Tonomsbene rpane/ Broken branches
14 4 97 1 25.06.2015 4 1 ITonomsbene rpane/ Broken branches
15 4 98 1 25.06.2015 4 1 Mauio nosomsbeHuX rpana/ A few broken branches
1 4 62 1 11.07.2015 5 1 Mmuoro nonomsseHuX rpana/ A lot of broken branches
2 4 64 1 11.07.2015 5 1 ITonomsbene rpane/Broken branches
3 4 67 1 11.07.2015 5 1 Tonomsbene rpane/ Broken branches
4 4 74 1 11.07.2015 5 1 ITonomibene rpane/ Broken branches
5 4 76 1 11.07.2015 5 1 Mauio nosiomsbeHux rpana/ A few broken branches
6 4 79 1 11.07.2015 5 1 Mauo nonomsseHux rpana/ A few broken branches
7 4 88 1 11.07.2015 5 1 ITonomibene rpane/ Broken branches
8 4 89 1 11.07.2015 5 1 Mauo nonomsseHux rpana/ A few broken branches
9 4 90 1 11.07.2015 5 1 MHoro nosiomsbeHux rpata/ A lot of broken branches
10 4 91 1 11.07.2015 5 1 Mmuoro nonomsseHuX Ipana/ A lot of broken branches
11 4 92 1 11.07.2015 5 1 Mauo nonomsseHux rpana/ A few broken branches
12 4 95 11.07.2015 M3BaspeHo crabno/ Uprooted tree
13 4 96 1 11.07.2015 5 1 ITonomssene rpane/ Broken branches
14 4 97 1 11.07.2015 5 1 ITonomibene rpane/ Broken branches
15 4 98 1 11.07.2015 5 1 Mauno nonomsseHux rpana/ A few broken branches
1 4 62 1 14.08.2015 5 1 MHoro nosiomsbeHux rpata/ A lot of broken branches
2 4 64 1 14.08.2015 5 1 ITonomsbene rpane/Broken branches
3 4 67 1 14.08.2015 5 1 ITonomssene rpane/ Broken branches
4 4 74 1 14.08.2015 5 1 ITonomibene rpane/ Broken branches
5 4 76 1 14.08.2015 5 1 Mauo nonomsseHux rpana/ A few broken branches
6 4 79 1 14.08.2015 5 1 Mauio nosiomsbeHuX rpana/ A few broken branches
7 4 88 1 14.08.2015 5 1 Tonomsbene rpane/ Broken branches
8 4 89 1 14.08.2015 5 1 Mauno nonomsseHux rpana/ A few broken branches
9 4 90 1 14.08.2015 5 1 MHoro nosomsbeHux rpata/ A lot of broken branches
10 4 91 1 14.08.2015 5 1 Mmuoro nonomsseHuX rpana/ A lot of broken branches
11 4 92 1 14.08.2015 5 1 Mauio nosiomsbeHuX rpana/ A few broken branches
12 4 95 14.08.2015 H3Basseno cradbno/ Uprooted tree
13 4 96 1 14.08.2015 5 1 ITonomsbene rpane/ Broken branches
14 4 97 1 14.08.2015 5 1 ITonomibene rpane/ Broken branches
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Pennu

6. Bp.napuene | BP Jorabaj JHarym Pemcrpm'saﬂ Merton kopuriheH '
Plot ApBeTa | " oo | 3amakama norabaj 3a [I0CMaTpambe Hpyre onceppaLyje
Sequence | L or Tree ¥ date of the | score of the | Method used for Other observations
number number | “°“ | observation event observation
15 4 98 1 14.08.2015 5 1 Mauno nonomsseHux rpana/ A few broken branches
1 4 62 1 10.09.2015 5 1 Mmuoro nonomsseHuX rpana/ A lot of broken branches
2 4 64 1 10.09.2015 5 1 ITonomsbene rpane/Broken branches
3 4 67 1 10.09.2015 5 1 ITonomssene rpane/ Broken branches
4 4 74 1 10.09.2015 5 1 ITonomibene rpane/ Broken branches
5 4 76 1 10.09.2015 5 1 Mauno nonomsseHux rpana/ A few broken branches
6 4 79 1 10.09.2015 5 1 Mauiio nosiomsbeHuX rpana/ A few broken branches
7 4 88 1 10.09.2015 5 1 ITonomibene rpane/ Broken branches
8 4 89 1 10.09.2015 5 1 Mauo nonomsseHux rpana/ A few broken branches
9 4 90 1 10.09.2015 5 1 MHoro nosiomsbeHux rpata/ A lot of broken branches
10 4 91 1 10.09.2015 5 1 Mmuoro nonomsseHuX rpana/ A lot of broken branches
11 4 92 1 10.09.2015 5 1 Mauio nosiomsbeHuX rpana/ A few broken branches
12 4 95 10.09.2015 N3BaspeHo crabno/ Uprooted tree
13 4 96 1 10.09.2015 5 1 ITonomsbene rpane/ Broken branches
14 4 97 1 10.09.2015 5 1 ITonomibene rpane/ Broken branches
15 4 98 1 10.09.2015 5 1 Mauo nonomsseHux rpana/ A few broken branches
1 4 62 2 22.09.2015 1 1 MHoro nosiomsbeHux rpasa/ A lot of broken branches
2 4 64 2 22.09.2015 1 1 Tonomsbene rpane/Broken branches
3 4 67 2 22.09.2015 1 1 ITonomsbene rpane/ Broken branches
4 4 74 2 22.09.2015 1 1 ITonomibene rpane/ Broken branches
5 4 76 2 22.09.2015 1 1 Mauo nonomsseHux rpana/ A few broken branches
6 4 79 2 22.09.2015 1 1 Mauio nosiomsbeHux rpana/ A few broken branches
7 4 88 2 22.09.2015 1 1 Tonomsbene rpane/ Broken branches
8 4 89 2 22.09.2015 1 1 Mauiio nosiomsbeHuX rpana/ A few broken branches
9 4 90 2 22.09.2015 1 1 MHoro nosiomsbeHux rpata/ A lot of broken branches
10 4 91 2 22.09.2015 1 1 Mmuoro nonomsseHuX rpana/ A lot of broken branches
11 4 92 2 22.09.2015 1 1 Mauio nosomsbeHuX rpana/ A few broken branches
12 4 95 22.09.2015 HsBasseno crabno/ Uprooted tree
13 4 96 2 22.09.2015 1 1 ITonomibene rpane/ Broken branches
14 4 97 2 22.09.2015 1 1 Tonomsbene rpane/ Broken branches
15 4 98 2 22.09.2015 1 1 Mauo nonomsseHux rpana/ A few broken branches
1 4 62 2 08.10.2015 2 1 MHoro nosiomsbeHux rpata/ A lot of broken branches
2 4 64 2 08.10.2015 2 1 Tonomsbene rpane/Broken branches
3 4 67 2 08.10.2015 2 1 ITonomibene rpane/ Broken branches
4 4 74 2 08.10.2015 2 1 Tonomsbene rpane/ Broken branches
5 4 76 2 08.10.2015 2 1 Mauo nonomsseHux rpana/ A few broken branches
6 4 79 2 08.10.2015 2 1 Mauio nosiomsbeHux rpana/ A few broken branches
7 4 88 2 08.10.2015 2 1 ITonomsbene rpane/ Broken branches
8 4 89 2 08.10.2015 2 1 Mauio nosiomsbeHux rpana/ A few broken branches
9 4 90 2 08.10.2015 2 1 Mmuoro nonomsseHux rpana/ A lot of broken branches
10 4 91 2 08.10.2015 2 1 MHoro nosiomsbeHux rpasa/ A lot of broken branches
11 4 92 2 08.10.2015 2 1 Mauio nosiomsbeHux rpana/ A few broken branches
12 4 95 08.10.2015 H3Basseno ctabno/ Uprooted tree
13 4 96 2 08.10.2015 2 1 ITonomibene rpane/ Broken branches
14 4 97 2 08.10.2015 2 1 ITonomsbene rpane/ Broken branches
15 4 98 2 08.10.2015 2 1 Mauio nosiomsbeHuX rpana/ A few broken branches
1 4 62 3 03.11.2015 2 1 Mmuoro nonomsseHuX rpana/ A lot of broken branches
2 4 64 3 03.11.2015 5 1 Tonomsbene rpane/Broken branches
3 4 67 3 03.11.2015 5 1 ITonomibene rpane/ Broken branches
4 4 74 3 03.11.2015 5 1 ITonomsbene rpane/ Broken branches
5 4 76 3 03.11.2015 5 1 Mauio nosiomsbeHux rpana/ A few broken branches
6 4 79 3 03.11.2015 5 1 Mauno nonomsseHux rpana/ A few broken branches
7 4 88 3 03.11.2015 5 1 ITonomibene rpane/ Broken branches
8 4 89 3 03.11.2015 5 1 Mauio nosiomsbeHux rpana/ A few broken branches
9 4 90 3 03.11.2015 5 1 Mmuoro nonomsseHuX rpana/ A lot of broken branches
10 4 91 3 03.11.2015 5 1 MHoro nosiomsbeHux rpata/ A lot of broken branches
11 4 92 3 03.11.2015 5 1 Mauo nonomsseHux rpana/ A few broken branches
12 4 95 03.11.2015 W3BasbeHo crabno/ Uprooted tree
13 4 96 3 03.11.2015 5 1 Ionomsbene rpane/ Broken branches
14 4 97 3 03.11.2015 5 1 ITonomsbene rpane/ Broken branches
15 4 98 3 03.11.2015 5 1 Mauio nosiomsbeHuX rpana/ A few broken branches
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ToxoMm mpBoOr mperiema 26. Mapra oOrJeaHa
naprena je Ouja TMOKpPUBEHA CHEXHUM TMOKPUBAYEM U
HUje youeHO mymyJbame crabana. [Ipernenom crabana
27. anpuia KOHCTaTOBaHO je IyIyJhbamke U JIHCTarhe
crabana Ha HUBO 110 33%. [Ipernenom cradana 26. maja
u 25. jyHa KOHCTaTOBaHO je nuctame BehuHe crabana
0 HEUBOA 0J1 66-99%. [loTnyHO NHCTame CBUX cTabana
KOHCTaToBaHO je mperiemoMm 11. jyma. [Ipernemom 14.
asrycta u 10. cenremMOpa HHCY YyOYE€HE HHKAaKBE
npoMmeHe y ogHocy Ha 11. jyn. IlojaBa mekomopu3ariuje
npuMeheHa je MPHIKMKOM Iperiiefa 22. cenreMOpa Ha
1ICJI0j TOBPIIMHU JO HHBOa Mamwe on 1%, 10K je
MperenoM 8. OKToOpa JeKoJiopu3alija KOHCTaTOBaHA
no HuBoa of 33%. Ilpernegom crabama 03. HoBeMOpa
KOHCTaTOBaHO j€ Ja je JOILIO IO MOTIYHOI Olajama
mumtha ca cBUX cTalanma Ha OLVIEAHO] IMapIieiu.
[Mouerkom 2015. rogmue crabna OykBe Ha Ta4yKH Cy
npeTpriesia 3HaTHE MITETe KOje Cy  MPOY3pOKOBaHE
JIeIOJIOMUMA.

During the first inspection on March 26" the
sample plot was snow covered and tree budding could
not be observed. Budding and leafing in the range up to
33% was recorded in the tree inspection on April 27"
The inspection on May 26" and June 25" recorded
leafing of most trees in the 66-99% range. Leafing was
registered in all trees on July 11™. The inspection on
August 14™ and September 10" didn’t record any
changes compared to the inspection on July 11" The
first signs of discolouration were recorded during the
inspection on September 22™ and the whole area had
less than 1% of their leaves discoloured, while it reached
33% on October 8". All the trees on the sample plot
completely rejected their leaves by November 3™. Beech
trees on the sample plot suffered significant damage
caused by ice breakages at the beginning of 2015.

IIPHU BPX - BUT HUBO 2 - 22.09.2015.
CRNI VRH - LEVEL 2 SAMPLE PLOT - September 22", 2015
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Hpnu Bpx Penonor.
Crabuo 6p. 62
22.09.2015.

Crni Vrh Phenology
Tree 62
September 22™, 2015

Lpuu Bpx denomnor.
Crabo 0Op. 67
22.09.2015.

Crni Vrh Phenology
Tree 67
September 22", 2015

Hpnu Bpx Penonor.
Kpyna 6p. 62
22.09.2015.

Crni Vrh Phenology

Tree crown 62

September 22™, 2015

Lpuu Bpx deHomnor.
Kpyna 6p. 67
22.09.2015.
Crni Vrh Phenology
Tree crown 67
September 22™, 2015

LpHuu Bpx ®Penosor.
Crabio Op. 64.
22.09.2015.
Crni Vrh Phenology
Tree 64
September 22™, 2015

Lpnau Bpx denonor. Crabio
op. 74
22.09.2015.

Crni Vrh Phenology
Tree 74
September 22™, 2015

Hpnu Bpx Penonor.
Kpyna 6p. 64
22.09.2015.
Crni Vrh Phenology
Tree crown 64
September 22™, 2015

i ] e
Lpuu Bpx deHomnor.
Kpyna 6p. 74
22.09.2015.
Crni Vrh Phenology
Tree crown 74
September 22™, 2015
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Hpnu Bpx Penonor. Lpnu Bpx Penonor. Lpuu Bpx ®enonor. Crabdmo Lpnu Bpx Penonor.

Crabuo 6p. 76 Kpyna 6p. 76 6p. 79 Kpyna 6p. 79
22.09.2015. 22.09.2015. 22.09.2015. 22.09.2015.
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology

Tree 76 Tree crown 76 Tree 79 Tree crown 79
September 22™, 2015 September 22™, 2015 September 22™, 2015 September 22™, 2015

Lpuu Bpx deHonor. Lpuu Bpx deHomnor. Lpuau Bpx ®enonor. Crabio Lpuu Bpx deHomnor.

Crabo Op. 88 Kpyna 6p. 88 op. 89 Kpyna 6p. 89
22.09.2015. 22.09.2015. 22.09.2015. 22.09.2015.
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology

Tree 88 Tree crown 88 September Tree 89 Tree crown 89
September 22", 2015 22™ 2015 September 22™, 2015 September 22™, 2015
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Hpnu Bpx Penonor.
Crabio 6p. 90
22.09.2015.

Crni Vrh Phenology
Tree 90
September 22™, 2015

Lpuu Bpx deHonor.
Crabio 6p. 92
22.09.2015.

Crni Vrh Phenology
Tree 92
September 22", 2015

Lpuu Bpx denomnor. Lpuu Bpx ®enonor. Crabdmo
Kpyna 6p. 90 op. 91
22.09.2015. 22.09.2015.

Crni Vrh Phenology Crni Vrh Phenology

Tree crown 90 Tree 91

September 22™, 2015 September 22™, 2015

Lpuu Bpx deHomnor. Lpuau Bpx ®enonor. Crabio

Kpyna 6p. 92 6p. 96 m1 97 22.09.2015.
22.09.2015. Crni Vrh Phenology
Crni Vrh Phenology Tree 97
Tree crown 92 September 22“", 2015

September 22™, 2015

LIpHH BpX DenHouor.

Hpnu Bpx Penonor.
Kpyna 6p. 91
22.09.2015.
Crni Vrh Phenology
Tree crown 91
September 22™, 2015

Kpyna 6p. 96 u 97
22.09.2015.
Crni Vrh Phenology
Tree crown 97
September 22", 2015
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Lpuu Bpx denomnor. Upnu Bpx denoor. Lpnu Bpx denosor.

Crabio Op. 98 Kpyna 6p. 98 H3BaJbEHO
22.09.2015. 22.09.2015. Cra6uo 6p. 95
Crni Vrh Phenology Crni Vrh Phenology 22.09 2015.
Tree 98 Tree crown 98 Crni Vrh Phenology
September 22", 2015 September 22", 2015 Uprooted Tree 95

September 22™, 2015
Cauke 148-175. Crabna onabpana 3a eHoomKa ocMaTpamka Ha orieqHoj napuenu Llpau Bpx Ha nan
22.09.2015
Figures 148-175. Trees selected for phenological observations on the sample plot Crni Vrh on
September 22", 2015
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Lpuu Bpx denomnor.
Crabuo 6p. 62
03.11.2015.
Crni Vrh Phenology
Tree 62
November 3", 2015

Lpuu Bpx deHonor.
Crabio Op. 67
03.11.2015.
Crni Vrh Phenology
Tree 67
November 3", 2015

I[IPHU BPX - BUT HMBO 2 - 03.11.2015.
CRNI VRH - LEVEL 2 SAMPLE PLOT - November 3", 2015

Lpuu Bpx denonor.
Kpyna 6p. 62
03.11.2015.
Crni Vrh Phenology
Tree crown 62
November 3", 2015

Lpuu Bpx denomnor.

Kpyna 6p. 67
03.11.2015.
Crni Vrh Phenology
Tree crown 67
November 3™, 2015

Lpuu Bpx denomnor.
Crabio Op. 64
03.11.2015.
Crni Vrh Phenology
Tree 64
November 3", 2015

Lpuu Bpx deHomnor.
Crabio Op. 74
03.11.2015.
Crni Vrh Phenology
Tree 74
November 3%, 2015

Lpuu Bpx denomnor.
Kpyna 6p. 64
03.11.2015.
Crni Vrh Phenology
Tree crown 64
November 3%, 2015

Lpuu Bpx denomnor.

Kpyna 6p. 74
03.11.2015.
Crni Vrh Phenology
Tree crown 74
November 3™, 2015

147



Lpuu Bpx denomnor.
Crabio Op. 76
03.11.2015.
Crni Vrh Phenology
Tree 76
November 3", 2015

Lpuu Bpx deHomnor.
Crabio 6p. 88
03.11.2015.
Crni Vrh Phenology
Tree 88
November 3", 2015

Lpuu Bpx denomnor.
Kpyna 6p. 76
03.11.2015.
Crni Vrh Phenology
Tree crown 76
November 3™, 2015

Lpuu Bpx deHomnor.
Kpyna 6p. 88
03.11.2015.

Crni Vrh Phenology

Tree crown 88

November 3", 2015

Lpuu Bpx denonor.
Crabuo 6p. 79
03.11.2015.
Crni Vrh Phenology
Tree 79
November 3%, 2015

Lpuu Bpx deHomnor.
Crab:1o 6p. 89
03.11.2015.
Crni Vrh Phenology
Tree 89
November 3", 2015

Lpuu Bpx denomnor.
Kpyna 6p. 79
03.11.2015.

Crni Vrh Phenology
Tree crown 79
November 3™, 2015

Ipuu Bpx denonor.
Kpyna 6p. 89
03.11.2015.
Crni Vrh Phenology
Tree crown 89
November 3", 2015
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Lpuu Bpx deHonor. Lpuu Bpx deHomnor. Lpuu Bpx deHomnor. Ipuu Bpx denonor.

Crabio 6p. 90 Kpyna 6p. 90 Crabio 6p. 91 Kpyna 6p. 91
03.11.2015. 03.11.2015. 03.11.2015. 03.11.2015.
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology

Tree 90 Tree crown 90 Tree 91 Tree crown 91
November 3%, 2015 November 3", 2015 November 3%, 2015 November 3%, 2015

Lpuu Bpx denomnor. Lpuu Bpx denonor. Lpuu Bpx denonor. Lpnu Bpx denoor.

Crabio Op. 92 Kpyna 6p. 92 Crabio Op. 96 Kpyna 6p. 96
03.11.2015. 03.11.2015. 03.11.2015. 03.11.2015.
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology

Tree 92 Tree crown 92 Tree 96 Tree crown 96
November 3™, 2015 November 3™, 2015 November 3™, 2015 November 3™, 2015
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Lpnu Bpx denoor.
Crabio 6p. 97
03.11.2015.
Crni Vrh Phenology
Tree 97
November 3", 2015

Lpuu Bpx n3BaeHO
Crabmo op. 95
03.11.2015.
Crni Vrh uprooted
Tree 95
November 3", 2015

Cauke 176-204. Crabna onabpana 3a eHoomKa ocMaTpamka Ha orieqHoj napuenu Llpau Bpx Ha nan

Upnu Bpx denoor.
Kpyna 6p. 97
03.11.2015.
Crni Vrh Phenology
Tree crown 97
November 3", 2015

Lpnu Bpx denosor.
Cra6uio 6p. 98
03.11.2015.
Crni Vrh Phenology
Tree 98
November 3", 2015

03.11.2015
Figures 176-204. Trees selected for phenological observations on the sample plot Crni Vrh on
November 3", 2015

Lpuu Bpx denomnor.
Kpyna 6p. 98
03.11.2015.

Crni Vrh Phenology

Tree crown 98

November 3", 2015



Upnu Bpx denosor.
Crabio Op. 62
08.12.2015.
Crni Vrh Phenology
Tree 62
December 8%, 2015

Lpuu Bpx denosor.
Cra6uio 6p. 67
08.12.2015.
Crni Vrh Phenology
Tree 67
December 8%, 2015

I[IPHU BPX - BUT HMBO 2 - 08.12.2015.
CRNI VRH - LEVEL 2 SAMPLE PLOT — December 8", 2015

Upnu Bpx denosor.
Kpyna 6p. 62
08.12.2015.
Crni Vrh Phenology
Tree crown 62
December 8%, 2015

Al § L
Upnu Bpx denosor.
Kpyna 6p. 67
08.12.2015.
Crni Vrh Phenology
Tree crown 67
December 8%, 2015

Lpuu Bpx denomnor.
Crabio Op. 64
08.12.2015.
Crni Vrh Phenology
Tree 64
December 8%, 2015

Lpuu Bpx denonor.

Crabio Op. 74
08.12.2015.
Crni Vrh Phenology
Tree 74
December 8%, 2015

/ i e
Lpuu Bpx denonor.
Kpyna 6p. 64
08.12.2015.
Crni Vrh Phenology
Tree crown 64
December 8%, 2015

Lpuu Bpx denomnor.
Kpyna 6p. 74
08.12.2015.
Crni Vrh Phenology
Tree crown 74
December 8%, 2015
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Ipuu Bpx denonor. Ipuu Bpx denonor. Lpuu Bpx deHonor. Lpuu Bpx deHonor.

12

Crabuo 6p. 76 Kpyna 6p. 76 Crabuo Op. 79 Kpyna 6p. 79
08.12.2015. 08.12.2015. 08.12.2015. 08.12.2015.
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology

Tree 76 Tree crown 76 Tree 79 Tree crown 79
December 8™, 2015 December 8™, 2015 December 8", 2015 December 8", 2015

Upuu Bpx denoor. Lpuu Bpx denonor. Upnu Bpx denoor. Lpnu Bpx denoor.

Crabmo Op. 88 Kpyna 6p. 88 Crabmno op. 89 Kpyna 6p. 89
08.12.2015. 08.12.2015. 08.12.2015. 08.12.2015.
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology

Tree 88 Tree crown 88 Tree 89 Tree crown 89
December 8%, 2015 December 8", 2015 December 8%, 2015 December 8%, 2015
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Ipuu Bpx denonor. Lpuu Bpx deHomnoOr. Ipuu Bpx denonor. Ipuu Bpx denonor.

Crabuo 6p. 90 Kpyna 6p. 90 Crabuio 6p. 91 Kpyna 6p. 91
08.12.2015. 08.12.2015. 08.12.2015. 08.12.2015.
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology

Tree 90 Tree crown 90 Tree 91 Tree crown 91
December 8", 2015 December 8, 2015 December 8", 2015 December 8", 2015

Lpuu Bpx denoor. Lpuu Bpx denonor. Lpnu Bpx denoor. Lpnu Bpx denoor.

Crabuo 6p. 92 Kpyna 6p. 92 Crabuo 6p. 96 Kpyna 6p. 96
08.12.2015. 08.12.2015. 08.12.2015. 08.12.2015.
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology

Tree 92 Tree crown 92 Tree 96 Tree crown 96
December 8", 2015 December 8™, 2015 December 8", 2015 December 8", 2015

153



\
(

(\

Lpuu Bpx ®enomnor. Crabdio I_IpHI/I BpX derosor. N Lpnu Bpx denoor. Lpuu Bpx denonor.

op. 97 Kpyna 6p. 97 Cra6uio 6p. 98 Kpyna 6p. 98
08.12.2015. 08.12.2015. 08.12.2015. 08.12.2015.
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology

Tree 97 Tree crown 97 Tree 98 Tree crown 98
December 8%, 2015 December 8%, 2015 December 8%, 2015 December 8%, 2015

Lpuu Bpx n3BaeHo
Cra6uo 6p. 95
08.12.2015.

Crni Vrh uprooted
Tree 95
December 8%, 2015

Cauxe 205-233. Crabna onadpana 3a eHoJoIIKa ocMaTparma Ha orjieqHoj napuenu Lpau Bpx Ha nan 08.12.2015
Figures 205-233. Trees selected for phenological observations on the sample plot Crni Vrh on
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Oraenna napuesa Mokpa I'opa

Ha 6uounnukanujckoj tauku Huo-a 2 Mokpa
lopa y okBupy moTnapiiesnie 3a MporeHy CTamba KpyHa |
mpupacTa, 3a (EHOJIOIIKA OcMaTpama, ofgadpaHo je 15
crabama Oemor Oopa (Pinus sylvestris). deHoomka
ocMaTpama CIPOBOJAEC C€ KOHTHHYAJIHO Off TIPBOT
U3J1acKa Ha TepeH.

Y Ttabenama (53, 54 m 55) mnpukazaHu Cy
nomanmy  A00WjeHn (DEHONIOIIKMM OcCMaTpameM, ca
omomHnmuKarjcke Ttauke HwBo-a 2 - Moxkpa Iopa,
MOYEBIIH OJ1 IPBOT M3JIaCKa HA TEPEH.

Sample plot Mokra Gora

For the purpose of phenological observations,
15 Scots pine trees (Pinus sylvestris) were selected on
the Level II sample plot on Kopaonik. Phenophases
were monitored continuously as they changed.

Tables 53, 54, and 55 present data collected
during phenological observations on the Level II sample
plot in Mokra Gora, starting from the first field visit.

Ta6ena 53. XX 2009. (PLP) Ta6ena 3a peructpanujy apseha n3adpaHor 3a HHTEH3UBHU (DEHOJIOIIKH MOHUTOPHUHT -

Moxkpa I'opa
Table 53. XX 2009. (PLP) Table for registration of trees selected for intensive phenological monitoring - Mokra
Gora
. Te
bp.mapuen Tosuumja oncﬂep}l;aun'
Pennu 6p. p-1iap Iugpa Bpcre Jatym Bp crabna Bunsus neo IIpaBan ocMarpam P J
Sequence ¢ Tree species [0CTaBJbakba Tree KpyHE ocMaTparma a N
Plot . - .. s . Other
number code Installation date number |visible crown part| visible direction | vertical .
number . |observation
direction X
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 54. XX 2012. (PHE) [1paheme dhenonomkux penomena — Moxkpa I'opa
Table 54. XX 2012. (PHE) Observation of phenological events — Mokra Gora
Pennu 6Op. Bp.nmapuene Mudpa Bpcre [Horabaj JatyMm 3anaxama PeFHCTPOI}aH JIpyTe orncepsaryje
Sequence number Plot number | Tree species code | Event code Date of observation norabhaj Other observations
Score of the event
1 5 134 3 06.03.2015 1
2 5 134 3 09.04.2015 1
3 5 134 1 29.05.2015 4
5 5 134 1 28.06.2015 5
6 5 134 1 30.07.2015 5
7 5 134 1 25.08.2015 5
8 5 134 3 14.09.2015 1
9 5 134 3 23.09.2015 1
10 5 134 3 08.10.2015 1
11 5 134 3 26.11.2015 2
12 5 134 3 30.12.2015 2
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Tabesa 55. XX 2012 (PHI) Benexeme penonomkux penomena — Moxkpa I'opa

Table 55. XX 2012 (PHI) Recording of phenological events — Mokra Gora

Pennu 6p. Peructposan Meron kopuuiheH 3a
S ezclluenclz Bp.napuene | gy pppera Jlorahaj ﬂaTﬂ 3al;2:;1K arva norahaj MOCMATPae Jpyre omcepsauuje
number | Plotnumber | Tree number | Event code ate ot the score of the Method used for Other observations
observation .
event observation
1 5 83 3 06.03.2015 1 1
2 5 106 3 06.03.2015 1 1
3 5 107 3 06.03.2015 1 1
4 5 82 3 06.03.2015 1 1
5 5 320 3 06.03.2015 2 1
6 5 359 3 06.03.2015 2 1
7 5 140 3 06.03.2015 1 1
8 5 141 3 06.03.2015 2 1
9 5 144 3 06.03.2015 1 1
10 5 183 3 06.03.2015 1 1
11 5 193 3 06.03.2015 2 1
12 5 222 3 06.03.2015 1 1
13 5 215 3 06.03.2015 1 1
14 5 412 3 06.03.2015 1 1
15 5 407 3 06.03.2015 1 1
1 5 83 3 09.04.2015 1 1
2 5 106 3 09.04.2015 1 1
3 5 107 3 09.04.2015 1 1
4 5 82 3 09.04.2015 1 1
5 5 320 3 09.04.2015 1 1
6 5 359 3 09.04.2015 2 1
7 5 140 3 09.04.2015 1 1
8 5 141 3 09.04.2015 1 1
9 5 144 3 09.04.2015 1 1
10 5 183 3 09.04.2015 1 1
11 5 193 3 09.04.2015 1 1
12 5 222 3 09.04.2015 1 1
13 5 215 3 09.04.2015 1 1
14 5 412 3 09.04.2015 1 1
15 5 407 3 09.04.2015 2 1
1 5 83 1 29.05.2015 4 1
2 5 106 1 29.05.2015 4 1
3 5 107 1 29.05.2015 4 1
4 5 82 1 29.05.2015 4 1
5 5 320 1 29.05.2015 4 1
6 5 359 1 29.05.2015 4 1
7 5 140 1 29.05.2015 4 1
8 5 141 1 29.05.2015 4 1
9 5 144 1 29.05.2015 4 1
10 5 183 1 29.05.2015 4 1
11 5 193 1 29.05.2015 4 1
12 5 222 1 29.05.2015 4 1
13 5 215 1 29.05.2015 4 1
14 5 412 1 29.05.2015 4 1
15 5 407 1 29.05.2015 4 1
1 5 83 1 28.06.2015 5 1
2 5 106 1 28.06.2015 5 1
3 5 107 1 28.06.2015 5 1
4 5 82 1 28.06.2015 5 1
5 5 320 1 28.06.2015 5 1
6 5 359 1 28.06.2015 5 1
7 5 140 1 28.06.2015 5 1
8 5 141 1 28.06.2015 5 1
9 5 144 1 28.06.2015 5 1
10 5 183 1 28.06.2015 5 1
11 5 193 1 28.06.2015 5 1
12 5 222 1 28.06.2015 5 1
13 5 215 1 28.06.2015 5 1
14 5 412 1 28.06.2015 5 1
15 5 407 1 28.06.2015 5 1
1 5 83 1 30.07.2015 5 1
2 5 106 1 30.07.2015 5 1
3 5 107 1 30.07.2015 5 1
4 5 82 1 30.07.2015 5 1
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Penuu 6p. Tlarym sanaxcama Perucrposan Meton xopuihen 3a
Sequence bp.mapuene | gy nopera Iorabaj Jate of the norahaj MOCMATPamke Ilpyre oncepsanuje
number | 1ot number | Tree number | Event code . score of the Method used for Other observations
observation .
event observation
5 5 320 1 30.07.2015 5 1
6 5 359 1 30.07.2015 5 1
7 5 140 1 30.07.2015 5 1
8 5 141 1 30.07.2015 5 1
9 5 144 1 30.07.2015 5 1
10 5 183 1 30.07.2015 5 1
11 5 193 1 30.07.2015 5 1
12 5 222 1 30.07.2015 5 1
13 5 215 1 30.07.2015 5 1
14 5 412 1 30.07.2015 5 1
15 5 407 1 30.07.2015 5 1
1 5 83 1 25.08.2015 5 1
2 5 106 1 25.08.2015 5 1
3 5 107 1 25.08.2015 5 1
4 5 82 1 25.08.2015 5 1
5 5 320 1 25.08.2015 5 1
6 5 359 1 25.08.2015 5 1
7 5 140 1 25.08.2015 5 1
8 5 141 1 25.08.2015 5 1
9 5 144 1 25.08.2015 5 1
10 5 183 1 25.08.2015 5 1
11 5 193 1 25.08.2015 5 1
12 5 222 1 25.08.2015 5 1
13 5 215 1 25.08.2015 5 1
14 5 412 1 25.08.2015 5 1
15 5 407 1 25.08.2015 5 1
1 5 83 3 14.09.2015 1 1
2 5 106 3 14.09.2015 1 1
3 5 107 3 14.09.2015 1 1
4 5 82 3 14.09.2015 1 1
5 5 320 3 14.09.2015 1 1
6 5 359 3 14.09.2015 1 1
7 5 140 3 14.09.2015 1 1
8 5 141 3 14.09.2015 1 1
9 5 144 3 14.09.2015 1 1
10 5 183 3 14.09.2015 1 1
11 5 193 3 14.09.2015 1 1
12 5 222 3 14.09.2015 1 1
13 5 215 3 14.09.2015 1 1
14 5 412 3 14.09.2015 1 1
15 5 407 3 14.09.2015 1 1
1 5 83 3 23.09.2015 1 1
2 5 106 3 23.09.2015 1 1
3 5 107 3 23.09.2015 1 1
4 5 82 3 23.09.2015 1 1
5 5 320 3 23.09.2015 1 1
6 5 359 3 23.09.2015 1 1
7 5 140 3 23.09.2015 1 1
8 5 141 3 23.09.2015 1 1
9 5 144 3 23.09.2015 1 1
10 5 183 3 23.09.2015 1 1
11 5 193 3 23.09.2015 1 1
12 5 222 3 23.09.2015 1 1
13 5 215 3 23.09.2015 1 1
14 5 412 3 23.09.2015 1 1
15 5 407 3 23.09.2015 1 1
1 5 83 3 23.09.2015 1 1
2 5 106 3 23.09.2015 1 1
3 5 107 3 23.09.2015 1 1
4 5 82 3 23.09.2015 1 1
5 5 320 3 23.09.2015 1 1
6 5 359 3 23.09.2015 1 1
7 5 140 3 23.09.2015 1 1
8 5 141 3 23.09.2015 1 1
9 5 144 3 23.09.2015 1 1
10 5 183 3 23.09.2015 1 1
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Penuu 6p. Tlarym sanaxcama Perucrposan Meton xopuihen 3a
Sequence bp.mapuene | gy nopera Iorabaj Jate of the norahaj MOCMATPamke Ilpyre oncepsanuje
number | 1ot number | Tree number | Event code . score of the Method used for Other observations
observation .
event observation
11 5 193 3 23.09.2015 1 1
12 5 222 3 23.09.2015 1 1
13 5 215 3 23.09.2015 1 1
14 5 412 3 23.09.2015 1 1
15 5 407 3 23.09.2015 1 1
1 5 83 3 08.10.2015 1 1
2 5 106 3 08.10.2015 1 1
3 5 107 3 08.10.2015 1 1
4 5 82 3 08.10.2015 1 1
5 5 320 3 08.10.2015 1 1
6 5 359 3 08.10.2015 1 1
7 5 140 3 08.10.2015 1 1
8 5 141 3 08.10.2015 1 1
9 5 144 3 08.10.2015 1 1
10 5 183 3 08.10.2015 1 1
11 5 193 3 08.10.2015 1 1
12 5 222 3 08.10.2015 1 1
13 5 215 3 08.10.2015 1 1
14 5 412 3 08.10.2015 1 1
15 5 407 3 08.10.2015 1 1
1 5 83 3 26.11.2015 2 1
2 5 106 3 26.11.2015 2 1
3 5 107 3 26.11.2015 2 1
4 5 82 3 26.11.2015 2 1
5 5 320 3 26.11.2015 2 1
6 5 359 3 26.11.2015 2 1
7 5 140 3 26.11.2015 2 1
8 5 141 3 26.11.2015 2 1
9 5 144 3 26.11.2015 2 1
10 5 183 3 26.11.2015 2 1
11 5 193 3 26.11.2015 2 1
12 5 222 3 26.11.2015 2 1
13 5 215 3 26.11.2015 2 1
14 5 412 3 26.11.2015 2 1
15 5 407 3 26.11.2015 2 1
1 5 83 3 30.12.2015 2 1
2 5 106 3 30.12.2015 2 1
3 5 107 3 30.12.2015 2 1
4 5 82 3 30.12.2015 2 1
5 5 320 3 30.12.2015 2 1
6 5 359 3 30.12.2015 2 1
7 5 140 3 30.12.2015 2 1
8 5 141 3 30.12.2015 2 1
9 5 144 3 30.12.2015 2 1
10 5 183 3 30.12.2015 2 1
11 5 193 3 30.12.2015 2 1
12 5 222 3 30.12.2015 2 1
13 5 215 3 30.12.2015 2 1
14 5 412 3 30.12.2015 2 1
15 5 407 3 30.12.2015 2 1
1 5 83 3 30.12.2015 2 1
2 5 106 3 30.12.2015 2 1

IIperaenom cradana 06. MapTa KOHCTaTOBAHO j&
olaJiab¢ YeTHHA W JCKOJIOpH3allfja Ha HUBO MarmbH O]l
1%, wucto cTamke KOHCTAaTOBaHO je W mperiieqoMm 09.
armpmia. [Ipermemom crabama 25. Maja KOHCTATOBaHA je
1ojaBa OBOTONMIIBLMX YETHHA HAa HHUBOY oA 66-99%.
Jampum mpernenom crabama 28. jyHa KOHCTaTOBaHa je
MOTIYHA TI0jaBa OBOTOJWIIBLUX YETHHA HA CBUM
crabiauma. Mcro crame 3abeneskeno je u 30. jyma u

The inspection on March 6" recorded the loss of
needles and discolouration iof up to 1%. The same
situation was recorded on April 9". The occurrence of
the current year needles was recorded in the next
inspection on May 25" It ranged from 66 to 99%. The
next inspection was on June 28" when the current year
needles occurred on all trees. The same situation was
recorded on July 30" and August 25", Discolouration
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25.aprycra. [lojaBa nexonopuzanuje u onanama yertnHa and needle loss of up to 1% were detected in the
70 HuMBOa Mame on 1% mnpumehena je mpumukom inspections on September 14", September 23™ and
nperiena 14. cemrem6Gpa, 23. centemGpa u 8. oktobpa. October 8" Needle loss of up to 33% was recorded
IojaBa onajama YeTHHA Ha HUBO 10 33% KoHcTaToBaHo during the inspections on November 26" and December
je mpuimkoM npernena 26.HoBemoOpa u 30. genemopa. 30™,

MOKPA I'OPA - BUT HUBO 2 23.09.2015
MOKRA GORA - LEVEL 2 SAMPLE PLOT September 23", 2015

M. T'opa ®eHonor. M. T'opa ®eHonor. M. I'opa denomnoruja M. I'opa denonoruja
Cra6uio 6p. 83 Kpyna 6p. 83 Crabo 6p. 106. Kpyna 6p. 106
23.09.2015. 23.09.2015. 23.09 2015. 23.09.2015.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology

Tree 83 Tree crown 83 Tree 106 Tree crown 106
September 23 2015 September 234 2015 September 234 2015 September 234 2015
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M. T'opa denosoruja
Crabuo 6p. 107.
23.09.2015.
M.Gora Phenology
Tree 107
September 23" 2015

|
M. I'opa denonoruja
Crabo 6p. 141
23.09.2015
M.Gora Phenology
Tree 141
September 23, 2015

M. I'opa denomnoruja
Kpyna 6p. 107
23.09.2015.

M.Gora Phenology
Tree crown 107
September 23", 2015

M.T'opa ®eHonor.
Kpyna 6p. 141.
23.09.2015.
M.Gora Phenology
Tree crown 141
September 23", 2015

{ LA
M. T'opa denosor.
Crabio 6p. 140
23.09.2015.
M.Gora Phenology
Tree 140
September 23', 2015

M. T'opa ®eHonor.
Crabmo 6p. 144
23.09.2015.
M.Gora Phenology
Tree 144
September 23", 2015

M. opa CDHOJ'IOF.

M. T'opa denosor.
Kpyna 6p. 140
23.09.2015.
M.Gora Phenology
Tree crown 140
September 23', 2015

Kpyna 6p. 144
23.09.2015.
M.Gora Phenology
Tree crown 144
September 23", 2015
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M. I'opa denonoruja
Cra6uo 6p. 183
23.09.2015.
M.Gora Phenology
Tree 183
September 23™, 2015

Kpyna 6p. 183
23.09.2015.
M.Gora Phenology
Tree crown 183
September 23", 2015

M. opa CDHonorHja

T

M. I'opa denomnoruja

Crabio 6p. 193
23.09.2015.
M.Gora Phenology
Tree 193
September 23", 2015

M. I'opa denonor.
Kpyna 6p. 193
23.09.2015.
M.Gora Phenology
Tree crown 193
September 23™, 2015

M. I'opa denonor.
Crabo 6p. 215.
23.09.2015.
M.Gora Phenology
Tree 215.
September 23, 2015

M. T'opa ®eHonor.
Kpyna 6p. 215.
23.09.2015.
M.Gora Phenology
Tree crown 215.
September 23", 2015

M. T'opa ®enouor.
Crabmo 6p. 222.
23.09.2015.
M.Gora Phenology
Tree 222.
September 23", 2015

M. I'opa ®eHnouor.
Kpyna 6p. 222.
23.09.2015.
M.Gora Phenology
Tree crown 222.
September 23", 2015
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Hiapt i
M. I'opa denonoruja
Crabuo 6p. 320
23.09.2015. M.Gora
Phenology
Tree 320
September 23" 2015

s 3
M. T'opa ®eHonor.
Kpyna 6p. 320
23.09.2015.
M.Gora Phenology
Tree crown 320
September 23", 2015

M.I'opa ®enoror.
Crabio 6p.407.
23.09.2015
M.Gora Phenology
Tree 407
September 23", 2015

P AL ek AR {12 5
M. I'opa denomnoruja
Crabuo 6p. 359
23.09.2015.
M.Gora Phenology
Tree 359
September 23" 2015

. M.I'opa ®enonoruja
Kpyna 6p.407.
23.09.2015.

M.Gora Phenology
Tree crown 407.
September 23™, 2015

M. I'opa denonor.
Kpyna 6p. 359
23.09.2015.
M.Gora Phenology
Tree crown 359
September 23" 2015

Cauke 234-260. Crabna onabpana 3a (eHoomKa ocMaTpama Ha orieiHoj napieinn Mokpa ['opa Ha gan
23.09.2015
Figures 234-260. Trees selected for phenological observations on the sample plot Mokra Gora on
September 23", 2015
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MOKPA I'OPA - BUT HUBO 2 26.11.2015.
MOKRA GORA — LEVEL 2 SAMPLE PLOT November 26", 2015

£

)

M. T'opa ®eHonor. M. T'opa CDeHonor. M. opa ®deHoor. ~ M. T'opa ®enouor.

Crabo Op. 82 Kpyna 6p. 82 Crabmo 6p. 83. Kpyna 6p. 83.
26.11.2015. 26.11.2015. 26.11.2015. 26.11.2015.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology

Tree 82 Tree crown 82 Tree 83 Tree crown 83
November 26", 2015 November 26", 2015 November 26, 2015 November 26", 2015

}

! o £y ! ’ ., o) §F g o
M. T'opa ®eHonor. M. T'opa ®eHonor. M. I'opa denonor. M. I'opa denonor.
Crabmo 6p. 106 Kpyna 6p. 106 Cra6o 6p. 107. Kpyna 6p. 107.
26.11.2015. 26.11.2015. 26.11.2015. 26.11.2015.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology
Tree 106 Tree crown 106 Tree 107. Tree crown 107.
November 26", 2015 November 26", 2015 November 26", 2015 November 26", 2015
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¢ N ANt ) :
M. T'opa denoror. M. T'opa denonoruja M. I'opa denomnoruja

Crabio 6Op. 140 Kpyna 6p. 140 Crabio Op. 141 Kpyna 6p. 141 2
26.11.2015. 26.11.2015. 26.11.2015. 6.11.2015.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology

Tree 140 Tree crown 140 Tree 141 Tree crown 141
November 26", 2015 November 26, 2015 November 26", 2015 November 26, 2015

‘

o4

¥
7 iPa ]
" ':‘(-.‘

i i i 3 ‘ O e 2
M. T'opa denonoruja M. I'opa denonor. M. T'opa denonoruja M. T'opa denosor.
Crabmo 6p. 144 Kpyna 6p. 144 Crabmo op. 183 Kpyna 6p. 183.
26.11.2015. 26.11.2015. 26.11.2015. 26.11.2015.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology
Tree 144 Tree crown 144 Tree 183 Tree crown 183
November 26", 2015 November 26", 2015 November 26", 2015 November 26", 2015
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M. T'opa denonoruja M.T'opa ®enosor. M. T'opa denonoruja M. I'opa denonor.
Crabio 6p. 193 Kpyna 6p. 193 Crabio 6p. 215 Kpyna 6p. 215
26.11.2015 26.11.2015. 26.11.2015. 26.11.2015.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology

Tree 193 Tree crown 193 Tree 215 Tree crown 215
November 26th, 2015 November 26th, 2015 November 26th, 2015 November 26th, 2015

M. Foa ®enonoruja M. I'opa denomnoruja M. T'opa ®enouor.

Crabmo 6p. 222. Kpyna 6p. 222 Crabo 6p. 320. Kpyna 6p. 320.
26.11.2015. 26.11.2015. 26.11.2015. 6.11.2015.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology

Tree 222 Tree crown 222 Tree 320 Tree crown 320
November 26", 2015 November 26", 2015 November 26", 2015 November 26", 2015
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M.T'opa ®eHonor. M.I'opa ©enonornja M. I'opa denomnoruja M. I'opa denomnoruja
Crabio 6p.359. Kpyna 6p.359. Crabio 6p. 407. Kpyna 6p. 407
26.11.2015. 26.11.2015. 26.11.2015. 26.11.2015.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology

Tree 359 Tree crown 359 Tree 407 Tree crown 407
November 26, 2015 November 26, 2015 November 26, 2015 November 26, 2015

M. I'opa denomnoruja M. I'opa denomnoruja
Crabio Op. 412. Kpyna 6p. 412
26.11.2015. 26.11.2015.
M.Gora Phenology M.Gora Phenology

Tree 412 Tree crown 412
November 26", 2015 November 26", 2015

Cauke 261-291. Crabna onabpana 3a (eHoomKa ocMaTpama Ha orieiHoj napieian Mokpa ['opa Ha gan
26.11.2015
Figures 261-320. Trees selected for phenological observations on the sample plot Mokra Gora on
November 26", 2015
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MOKPA T'OPA - BUT HUBO 2 30.12.2015.
MOKRA GORA — LEVEL 2 SAMPLE PLOT December 30", 2015

/8

M. I'opa denonor. M. I'opa denonor. M. T'opa ®enouor. M. I'opa ®eHnouor.

Crabuo 6p. 82 Kpyna 6p. 82 Crabuo 6p. 83. Kpyna 6p. 83.
30.12.2015. M.Gora M.Gora 30.12.2015. 30.12.2015. 30.12.2015.
Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology
Tree 82 Tree crown 82 Tree 83 Tree crown 83
December 30", 2015 December 30", 2015 December 30", 2015 December 30", 2015

(i)

. I'opa CDeHOJ'IF.

M. I'opa denonor. . M. I'opa denonor. M. I'opa denonor.

Crabo 6p. 106 Kpyna 6p. 106 Crabmo 6p. 107. Kpyna 6p. 107.
30.12.2015. 30.12.2015. 30.12.2015. 30.12.2015.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology

Tree 106 Tree crown 106 Tree 107 Tree crown 107
December 30th, 2015 December 30th, 2015 December 30th, 2015 December 30th, 2015
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M. I'opa denonor.
Crabo 6p. 140
30.12.2015.
M.Gora Phenology
Tree 140
December 30", 2015

M. I'opa denonoruja
Crabo Op. 144
30.12.2015.
M.Gora Phenology
Tree 1443
December 30th, 2015

M. T'opa ®eHonor.
Kpyna 6p. 140
30.12.2015.
M.Gora Phenology
Tree crown 140
December 30", 2015

M.T'opa ®eHonor.
Kpyna 6p. 144
30.12.2015.
M.Gora Phenology
Tree crown 144
December 30th, 2015

M. I'opa denomnoruja
Crabmo 6p. 141
30.12.2015.
M.Gora Phenology
Tree 141
December 30", 2015

M. I'opa denomnoruja
Crabio 6p. 183
30.12.2015.
M.Gora Phenology
Tree 183
December 30th, 2015

M. I'opa denonoruja
Kpyna 6p. 141
30.12.2015.
M.Gora Phenology
Tree crown 141
December 30", 2015

M. T'opa ®eHonor.
Kpyna 6p. 183
30.12.2015.
M.Gora Phenology
Tree crown 183
December 30th, 2015
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M. T'opa denonoruja
Cra6uo 6p. 193
30.12.2015.
M.Gora Phenology
Tree 193
December 30th, 2015

M. I'opa denonoruja
Crabo 6p. 222.
30.12.2015.
M.Gora Phenology
Tree 222

December 30“‘, 2015

M.T'opa ®enosor.
Kpyna 6p. 193
30.12.2015.
M.Gora Phenology
Tree crown 193
December 30th, 2015

M. I'opa denonoruja
Kpyna 6p. 222
30.12.2015.
M.Gora Phenology
Tree crown 222

December 30“‘, 2015

. l'opa eﬂonomja M. T'opa denosor.

Crabo 0p. 215 Kpyna 6p. 215
30.12.2015. 0.12.2015.
M.Gora Phenology M.Gora Phenology

Tree 215 Tree crown 215
December 30th, 2015 December 30th, 2015

M.T'opa ®eHonor. M. I'opa ®enoino
Crabmo op. 320. T.
30.12.2015. Kpyna 6p. 320.
M.Gora Phenology 30.12.2015.
Tree 320 M.Gora Phenology
December 30", 2015 Tree crown 320

December 30“‘, 2015
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M.I pa ®denornor. M.T'opa ®enonoruja " M.T opa d)er)nofH]a : M. I'opa denomnoruja

Crabio 6p.359. Kpyna 6p.359. Crabo 6p. 407. Kpyna 6p. 407
30.12.2015. 30.12.2015. 30.12.2015. 30.12.2015.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology

Tree 359 Tree crown 359 Tree 407 Tree crown 407
December 30", 2015 December 30", 2015 December 30", 2015 December 30", 2015

M. T'opa denonoruja

M. T'opa denonoruja

Crabuo Op. 412. Kpyna 6p. 412
30.12.2015. 30.12.2015.
M.Gora Phenology M.Gora Phenology

Tree 412 Tree crown 412
December 30", 2015 December 30", 2015

Cauke 392-322. Crabna onabpana 3a (eHooKa ocMaTpama Ha orieiHoj napieinn Mokpa ['opa Ha gan
30.12.2015
Figures 392-322. Trees selected for phenological observations on the sample plot Mokra Gora on
December 30", 2015
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IIporpamom pama ©Ha BUT 2 Ha oriemHom
nosby Mokpa I'opa 3a 2016 Ty roauny mpensuljeHoO je
MOCTaBJbak€ KaMepa ca BuIeo 3amucoM kao Ha BUT 2
Komaonuk. IlocraBpamem kamepe Ha BUT 2 Mokpa
I'opa npatuhe ce cBe peHo-dasze Oeor Oopa.

13. Y30PKOBAILE 1 AHAJIU3E
ACUMWIAIIMOHUX OPI'AHA

VY30pkoBame acHMWIALMOHMX  OpraHa 3a
HCIINTUBAE CTaba HMCXpaHe 00aBJLEHO je ca IO TeT
crabaja Ha CBako] OWOWHAMKALIMjCKO]  Ta4KH.
Konuentpanuja XpaHJbUBUX MaTepuja y
aCHMIJIAIMOHNM OpTaHWMa 3aBHCH M O] TOTa Jia JId Cy
JHUCTOBH pa3BHjaHH Y YCIOBHMa CBETJIOCTH WJIHM CEHKE.
PenpezenTatuBHN y30pum 3a (oilujapHy aHanuzy cy
aCUMIJIAIMOHN OpraHu ca ropme TpehmHe Kporme
(JIMCTOBM CBETIIOCTH).

KoHuenTpanuja makpoejgeMeHaTta HCXpaHe Y
aCUMWJIALIMOHUM OpraHuMa HMa jako H3paXKeHy
CE30HCKYy  JTMHAMHKY. 306or Tora - KOJNHMYMHA
MakKpoejleMeHaTa HCXpaHe y JHIINy jeIHOr T€ HCTOT
crabna Hehe Owtm wmcra y mnponehHoMm, netmeM u
jecemeM mepuon. Kao penpeseHT crama HCXpaHe, KOJ
numhapckux  BpCTa, y3uMa ce€  KOHIICHTpaIwja
MakpoeneMeHaTa y Jjumhy Ha TOYeTKy QeHodase
npomeHe 0oje nuiha, Kajaa je 1 00aB/bEHO Y30PKOBaE
Ha [lpHOM Bpxy.

VY3opuu uetnHa cMpue Ha KomaoHuky U yeTHa
upHor u 6enor 6opa Ha Mokpoj 'opu y3opkoBanu cy y
BpEME MUPOBamba BETeTaIHje.

U3 oBako y3erux y3opaka oapelyjy ce:

- Ykyman N Merogom 1o Kjenmaxy

- VYxymau K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd
u B ouuraBamem Ha ICP

- Ykynuu P xonopumeTpujcku

- VYkymau u Ci S na CHN anamuzaropy

According to the programme of the activities
that will be carried out on the sample plot Mokra Gora
in 2016, a camera like the one on the sample plot
Kopaonik will be installed here too. This camera will
monitor and record the phenological events of Scots pine
trees

13. SAMPLING AND ANALYSIS OF
ASSIMILATION PARTS

Sampling of leaves and needles for the analysis
of nutritional state was conducted on five trees on each
sample plot.

The concentration of nutrients in the
assimilation parts 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 leaves).

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 colour change is taken as a
representative of nutritional state. It is when the
sampling on Crni Vrh was performed.

Spruce needles were sampled on Kopaonik and
needles of Scots and Astrian pine were sampled on
Mokra Gora 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.

Tabeaa 56. MakpoenemeHTr ucxpane y numihy apseha Ha BUT Taukama HuBOoa 2
Table 56. Macronutrients in the leaves of trees on Level 2 sample plots

Jlokanuret/ Vrsta/ C N C/N S P Ca Mg K
Locality Species  g/kg  g/kg mg/kg mgkg @ mgkg mgkg  mgkg
Komaonuk/ Cwmpua/
Kopaonik Spruce  500.8 83  60.5 812.8 1421.0 @ 2607.4 752.0 2940.9
Mokpa ['opa/ | benu Gop/
Mokra Gora  Scotspine 5188 11.7 442 6874 13147  4267.9 @ 1808.2 = 3920.2
Ipuu Bpx/ Bbyksa/
Crni Vrh Beech 4719 21.6 | 21.9 2505.0 | 1169.9 @ 5825.1 | 1117.7 @ 49854
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Tabea 57. MukpoeneMeHTH UCXpaHe U TOKCHYHHU eleMeHTH y mmihy apeha na BUT Ttaukama HuBoa 2
Table 57. Micronutrients and toxic elements in the leaves of trees on Level 2 sample plots

Jlokanuret/ Vrsta/ Fe Mn Cu Zn Pb Cd B
Locality Species  mg/kg mgkg mgkg mgkg  mgkg  mgkg — mgkg
Kormaonuk/ Cwmpua/
Kopaonik Spruce 69.8 209.7 25.3 29.0 14.4 <LD <LD
Mokpa l'opa/ | benu 6op/
Mokra Gora | Scots pine =~ 392.9 158.7 274 47.0 <LD <LD <LD
Lpuu Bpx/ byksa/
Crni Vrh Beech 222.0 787.4 56.3 46.1 11.6 <LD <LD
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Ta6ena 58. (PLF) Tabena ca momanumMa o mapieiy 3a OLeHY XEMH]jCKOT cajpykaja urauna u aunha - Komaonuk
Table 58. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves - Kopaonik

Pennu 6poj Kon npixase Bpoj mapmene Jatym oneHe T'eorpadcka mmpuna Feorpe;?{zlca Hanmopcka Bucuna/Kox Ocrana 3amaxama
Sequence number Country Code Plot number Date of sampling Latitude LI(l)}r?gi tude Altitude Other observations
1 67 2 211015 +43°17'30 +20%48'50" 35
Ta6ena 59. (FOM) [lomauu ¢ponujapaux ananusa - Komnaonuk
Table 59. (FOM) Datafile on foliar analysis - Kopaonik
Eooi Maca
PO) Harym 1000
Pen. bp. | fapuenc YA B noyeTka Hatym YeTHHA c Ocrana
- y30pKa pcTa aHamI3a 3aBpIIETKa o N S p Ca Mg K 1100 7n Mn Fe Cu Pb cd B omnaxkama
Sequence o : anamsa mg/g | mg/g | mg/g | mgg | mg/ g [FV8 Ly / / / / / /
number sample SpeCIes . g/g g/g g/g g/g g/g g/g ne/g ne/g ne/g ne/g ne/g ne/g ne/g Other
number Installation Mass of .
D date End date 1000 observations
needles
g
1 2 118 211015 100216 83 | 0,813 | 1,421 | 2,607 | 0,752 | 2,941 | 50,08 29,0 209,7 69,8 253 | 14,4 <LD <LD

Tabena 60. (PLF) Tabena ca momanumMa o maplesy 3a OLeHY XEMH]jCKOT cajipkaja urauna u aumha — Lpau Bpx
Table 60. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves — Crni vrh

Pennu 6poj Kon npixase Bpoj mapmene Jatym oneHe T'eorpadcka mmpuna Feorpe;?{zlca Hanmopcka Bucuna/Kon Ocrana 3amaxama
Sequence number Country Code Plot number Date of sampling Latitude LI(l)}r?gi tude Altitude Other observations
1 67 4 031115 +44%07'55" +21%58'38" 19




Ta6ena 61. (FOM) [lomanu donujapaux ananuza — Lipau Bpx
Table 61. (FOM) Datafile on foliar analysis — Crni vrh

ool Maca
POJ Jatym 100
Pen. G6p. | MapHene 1A B TOYETKa Hatym JIICTOBA Ocrama
Plot y30pka pera aHATH3a 33;‘;2’;11;:;“‘ g N S P Ca Mg K C Zn Mn Fe Cu Pb Cd B onaxarba
Sequence number | sample | Species . mg/g | mg/g | mg/g | mg/g | mg/g | mg/g |g/100 g| HE/E ng/g nglg | nele | nglg ng/g ng/g Other
number Installation Mass of .
D End date observations
date 100
leaves
g
1 2 118 031115 100216 21,6 | 2,505 | 1,170 | 5,825 | 1,118 | 4,985 | 47,19 | 46,1 7874 | 222,0 | 56,3 11,6 <LLD <LD

Taoena 62. (PLF) Ta0ena ca nmomaiima o mapiieiiy 3a OleHy XeMHjCKOT cajprkaja urimiia u aumrha — Mokpa ['opa
Table 62. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves — Mokra Gora

Pennu 6poj Kon npixase Bpoj mapmene Jatym oneHe T'eorpadcka mmpuna Treorp i?:;l(a Hanmopcka Bucuna/Kox Ocrana 3amaxama
Sequence number Country Code Plot number Date of sampling Latitude L)f)}rll)zitu de Altitude Other observations
1 67 5 081015 +43%4527" +19°29'00" 12
Ta6esa 63. (FOM) Ilomamm ¢onmjapanx ananuza - Mokpa ['opa
Table 63. (FOM) Datafile on foliar analysis — Mokra Gora
Maca
Bpoj Jar 1000
yM
Pex Gp. | MAPHETC 3I;IHKa Bpcra fofderia 3a1§[a;1}:\T/IKa e C oge(l:;ﬁza
Sequence Plot y3op P aHanmsa aﬂr;nma J N S p Ca Mg K /100 Zn Mn Fe Cu Pb Ccd B
4 number | sample | Species . Mass | Mg/g | mg/g | mglg | mglg | mgg | o [FVE] e |00 ug/e | pele | pglg ug/g ngle Other
number Installation .
ID date End date of observations
1000
needles
g
1 5 134 081015 100216 11,7 | 0,687 | 1,315 | 4,268 | 1,808 | 3,920 | 51,88 47,0 158,7 | 3929 | 274 | <LD <LLD <LD
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14. V30PKOBAILE W AHAJIM3E JIMCHOT
OIIAJIA V 2015. TOAUHA

Ha cBakoj OWOMHIWKANMCKO] TadKH je
MOCTaBJbEHO 15 KONEeKTOpa 3a CakyIJbame JIFCHOT
omana. Ca0upHa TMOBPHIMHA CBAKOT I10jeIUHAYHOT
KonekTopa m3Hocu 706.5 nM’, a ykynHa —caGupHa
TMOBPIIMHA 33 PEIPE3CHTATHBHH y30paK u3HocH 1,06 M™.

V3umame y3opaka 3a JJabopaTopHjCcKe aHaIu3e
o0aBJba ce jeJTHOM MECEYHO TOKOM Lielie KaJeHAapcKe
roauHe. Pempe3eHTaTHBHU y30pak ce A00Hja crajameM
CBHUX y30paKka U3 CBUX y30pKOBamba TOKOM T'OJTMHE.

U3 oBako nobujeHor y3opka oapehyje ce:

- YKymaH TOAWIIW TPUINB CyBE OpraHCKe
MaTepHje Ha MOBPIINHY 3€MJBUIITA

- OpraHCKH yIJbEHUK ©)
- Aot N)
- ®ocdop (P)

- Kammujym (Ca)
- Maruesujym Mg)
- Kammjym (K)
- TI'Boxbhe (Fe)

- Manran (Mn)

- OnoBo (Pb)

- Kammujym (Cd)

- bop (B)

JobujeHe KonMuYMHE XpaHJBMBHUX Marepuja y
PeNpe3eHTaTUBHOM Y30PKY JIMCHOT OI1ajia MpeACTaBibajy
YKyITaH TOMUINBbUA OWIIAHC KpYyXKema XPaHJbUBUX
Marepuja y IIYMCKOM €KOCHUCTEMY YHjH j€ PEIPE3CHT
OMOWHAMKAIIH]CKA TaUKa.

Ha OwomnmukamumjckuM Taukama HuBoa I
HajBehy KOMWYHMHY JTHUCHOT OIlana, 3ajeHO ca APYTUM
U3YMpJIMM OpPraHCKHUM ocTanuMma (IUIOZ0BH, KOpa,
TpaHYMIle, I[BETOBU W JIp) HA TMOBPIIMHY 3EMJBHINTA
nponykyje OykoBa mryma Ha LlpHOM BpXy. YKymHa
KOJIMYMHA W3YMPJIMX OPTaHCKHX OCTaTaka, KOju Y
OykoBoj mrymu Ha LlpHOM BpXy J0CIeBa Ha 3eMJBHUIITE
n3Hocu 243,7 g/mz. 3HAaTHO Mame JINCHOI OIlaJa Ha
MOBPIINHY 3€MJBHUIIITA TOCTIEBA Y BEIITAYKH MOIUTHYTO]
cacrojunn Oemor Oopa Ha MoOkpoj ropu. YKynHa
KOJIMYMHA U3YMPJIUX OPraHCKHUX OCTaTaka Koje Ha OBOj
MOBPIIMHA JIOCTIEBAjy Ha 3eMJBbHMINTE W3HOCH 187,60
g/m’. Ha HCIMTHBAHMM OHOMHIMKAIMCKHM TadKama
HuBoa Il HajMamy KOTMYMHY Olaja MPOoAyKyje CMpYeBa
cacrojuHa Ha Komaonwky. Ha moBpmuHy 3emibHIITA
MOJT OBOM CacTOjUHOM JocmeBa 122,2 g amncoiyTHO
CYBHX M3YMpPIIUX OPraHCKHX OCTaraka II0 METpy
KBaJIPaTHOM.

14. SAMPLING AND ANALYSIS OF
LITTERFALL IN 2015

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’ , so the total collection area of all
collectors amounted to 1.06 m’.

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)

- Iron (Fe)

- Manganese (Mn)

- Lead (Pb)

- Cadmium (Cd)

- Boron (B)

The obtained amounts of nutrients in the
composite sample of litterfall make 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 leaf litter that includes other dead
organic residues (fruits, bark, twigs, flowers, etc.) on the
surface of soil of all Level II sample plots. The total
amount of dead organic matter which reaches the soil in
the beech forest on Crni Vrh was 243.7 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 187.6
g/m’. Of all Level II sample plots, the smallest amount
of litterfall is produced by the spruce stand on Kopaonik.
The surface of the soil in this stand receives 122.2 g of
absolutely dry dead organic matter per square meter.
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Tabena 64. /[nnaMuka npriIMBamka JINCHOT Olaga Ha OMOMHIMKAITHA]CKIM Taukama HuBO 11 Tokom 2015. roqune.
Table 64. Dynamics of the litterfall inflow on the Level II sample plots in 2015

Konaonuk/Kopaonik Hpnau Bpx/Crni Vrh Moxkpa I'opa/Mokra Gora
Jatym/Date g Jatym/Date Jatym/Date g Jatym/Date

27.04.°15. 3.6 11.07.°15. 2.6 26.01.°15. 5.9
12.05.°15. 17.4 13.08.°15. 2.7 27.02.°15. 10.9
30.06.°15. 494 10.09.°15. 10.1 10.04.°15. 7.1
10.08.°15. 18.8 22.09.°15. 20.9 29.05.°15. 13.5
11.09.°15. 4.3 09.10.°15. 20.7 29.06.°15. 34.1
23.09.°15. 9.0 03.11.°15. 186.7 31.07.°15. 10.0
09.10.°15. 4.2 26.08.°15. 45.1
13.11.°15. 15.5 14.09.°15. 14.5
23.09.°15. 9.0
80.10.°15. 6.3
26.11.°15. 20.1
30.12.°15. 11.1

YKynHO 122.2 YKynHO 243.7 YKynHO 187.6

JlucHu oman OyKOBE CacTOjUHE KapaKTepHIle
Behu caaprkaj a30Ta y OJHOCY Ha Omaj CacTOjHHA CMpYe
u Oenor 6opa. 360r Tora je W OAHOC YTJbCHHKA M a30Ta
KOJl OpraHCKHX OCTaTaka Koje TMpoayKyje OyKoBa
cacrojuHa jpocta y3ak. 3HatHo mupu C/N ogHOC
KOHCTAaTOBaH j€ KOJ Ofaaa CMpUYeBe CacTOjUHE Ha
Komaonuky. Omnax BemTadykd TOAWTHYTE CaCcTOjUHE
Oenor 6opa Ha Mokpoj ropu uMa Hajiupu ogHoc. To
3HaYM Jla je Uu3yMplla OpraHcKka Marepuja Ha
OMOWHIMKAIT|CKO] TAaYyKH HAjTIOBOJHHHJH EHEPTETCKH
Matepujail 3a canpo(uTHE MHUKPOOPraHHW3ME U Ja je
KpYXKEHe XpaHJbUBHX MaTepdja y OBOM IIYMCKOM
€KOCHCTEMY JaJICKO WHTCH3WBHHU]E HETO y CACTOjHHAM
cMprie u Oeror Oopa Koje PpeNpe3eHTyjy Ipyre IBe
OononHauKanujcke Tauke. Omag y cMpUeBOj CacTOjUHH
Ha KomaoHuky Cy MOBOJFHHjH €HEPTeTCKH MaTepujal 3a
campoduTe y ogHOCY Ha omax Oenor 6opa Ha MOKpOj
TOpH, alli Cy YKYIHH CTaHUIIHM YCIIOBH 3a IIpoLece
pasmarama U ocinobahama XpaHJbUBUX MarepHja M3
OpraHCKe IPOCTHpPKE, Koja ce ¢opMupa Of JIHCHOT
omama, TMOBOJAHUjU Ha Mokpoj lopm y omHOCYy Ha
Komnaonuk.

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 dead 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 in Mokra Gora
has the widest ratio. In other words, dead organic matter
on this sample plot 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 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.
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Ta6ena 65. Canprkaj Makpo eieMeHaTa HCXpaHe Y JINCHOM OTay
Table 65. The amount of macronutrients in litterfall

Jloxamuret/ C N S P Ca Mg K
Locality C/N
ghkg  glkg mg/kg  mg/kg  mg/kg mg/kg mg/kg
Komnaouuk/Kopaonik = 475.9 86 553 639.4 912.6 ~ 68225 601.8 1028.9
Moxkpa ['opa/Mokra
Gora 5400 104 520 183.6 486.8 4679.3 1182.0 746.0
Ipuu Bpx/Crni Vrh 461.7 139 333 1555.1 995.6 7299.8 818.2 2746.5
Ta6ena 66. Canpkaj MEKpO eJleMeHaTa HCXPaHe M TOKCHYHUX elIeMeHAaTa y JIMCHOM OIajy
Table 66. The amount of micronutrients and toxic elements in litterfall
Jloamurer/ Fe Mn Cu Zn Pb cd B
Locality
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Komnaonux/Kopaonik 542.5 447.6 32.6 40.9 <LD 0.1 <LD
Moxpa I opa/Mokra 152.1 92.9 29.7 25.2 <LD <LD <LD
Gora
Hpuu Bpx/Crni Vrh 540.1 889.4 143.7 66.6 10.1 <LD <LD

Cauxka 323. KonexTop 3a cakynsbame YeTHHA — JTHCHOT

onana bBUT Huso 2, L{pHu Bpx

Figure 323. Needle-litterfall collector on the Level 11

sample plot Crni vrh

Cauxka 324. Konekrop 3a cakyInbame YeTHHA — JTHCHOT
onaga BUT Huso 2, Mokpa ['opa

Figure 324. Needle-litterfall collector on the Level 11
sample plot Mokra Gora
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Cauxa 325. OnpehuBame KOJTHYUHE XPaHJbUBUX MaTeprja y JIMCHOM onany (OMiaHC KPyKema XpaHJbUBUX
MaTepHja y ekocructemy) 3a Komaonuk, [{pau Bpx u Moxkpy 'opy
ICP — AES Spectrometer y maboparopuju MucTruTyTa 32 1itymapcTBo, beorpan

Figure 325. Determination of amount of nutrients in the litterfall (balance of nutrient cycling in the ecosystem) on
Kopaonik, Crni Vrh and Mokra Gora
ICP — AES Spectrometer in Institute of Foretry Lab, Belgrade
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Tab6ena 67. XX2012 (LFP) OcHOBHY MOJAITH O CaKyIJbamky JUCHOT omaja - KormaoHuk
Table 67. XX2012 (LFP) Basic data on litterfall collection - Kopaonik

VYkymnHa Ilepuon cakynspama
I'eorpadcka T'eorpadcka Hanmopcka Bpoj MOBpPLINHA y3opka Ocrana samaKama
Penuu 6Op. Kon npsase Bp.napuene [IHpHHA Ny’KUHA BHCHHA KOJICKTOTpa CaKyIbama sampling period Other observations
Sequence Country Code Plotnumber Latitude Longitude Kon Number of traps Total Collecting on 10
Altitude area from till
1 67 02 +43°17' 30" +20° 48' 50" 35 15 1.06 270415 131115
Tabela 68. XX2012 (LFM) Pesynraru ananmu3e JucHOT omnan - Komaonuk
Table 68. XX2012 (LFM) Results of litterfall analysis — Kopaonik
2 Iepuon CaKyIbara Bpmeme aHanmsa — § v
” 5] Collection period |Date of analysis & - L < @
2 g = g 2 '&DN E S % 2 g
25 |3 &5 | E2| 8l z8|TE ey 2%
&z | EE 2E | 28 (28| 83| 551|822 8 | N s P | ca | Mg | K C |Zn|Mn| Fe |Cu|Pb| Cd | 5 |Et
= El Q 2 2 S |5 E% 2
e % BE g g 53 |& g g:? g g £E°8 |my|mgy)|(mgly)| (mefe) | (me/g) | (me/e) (@/100g) | ng/g| nele | ngle |nele|ngle| velg | Loe | S 2
£5 | Z& on 1o on 10 g & g8 el 28 gborgg 8 3
g |° from il | from | Gl | R & RIS % g%
n I3 a « [l o
U ~ Q A ©
42 @] s
=
1 2 241214 | 131115 |100116| 130216 -9 118 | 11.1 | 0.130 7.1 8,600 | 0,639 | 0,913 | 6,822 | 0,602 | 1,029 | 47,95 [40,9|447,6(542,5|32,6|<LD| 0,100 | <LD
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Tadena 69. XX2012 (LFP) OcHoBHM HIOAAILHM O CaKyIUbamky JUCHOT onajga — Llpan Bpx
Table 69. XX2012 (LFP) Basic data on litterfall collection — Crni vrh

Vkynsa Ilepron cakyrbama
I'eorpadcka T'eorpadexa Hanmopcka Bpoj NOBPLIMHA y30pKa Ocrana
Pemuu 6p. Kon npxase Bp.napuene MpHHA Jy’)KHHA BHUCHHA KOJICKTOTpa CaKymybama sampling period 3anaxcara
Sequence Country Code Plotnumber Latitude Longitude Kon Number of traps Total Collecting on 10 Other observations|
Altitude area from till
0y 715 0zqirg
1 67 04 +44°07'55 +21758'38 19 15 1.06 110715 031115
Tabela 70. XX2012 (LFM) Pesynratu ananuze nucHor onaj — L{pau Bpx
Table 70. XX2012 (LFM) Results of litterfall analysis — Crni vrh
8l =
g CPUON CAKYILPAR®A |31 epe anannsa < B g~
- S Collection period . g 2 o P
3 g Date of analysis = S0 = S % 2
~2 |& =24 o o | 2B _28 £s
2E |88 2|82 f£l1g2|cZlz@3% g5
£2 |2% 25122 | 22| S2|EEESSE | v s | P |c|me| k| C |zn|MnlFe culpnlcal g |2
© 7] — 72}
=2 |58 SS|E3 | E5 | 5E| 525 8 |mye|mee)|mee) | (mele)| mele)|(mep)| (/1008 HEfe | hele | hele | ek |iele) W | g | o £
=~ = — =
a"qg; 5~ on 10 on 1o %F‘ G B |23 §58’§: Eg
% = from till from till 3 ® S LT 2o [ofe)
[_%' N7 5\ Q A ©
=
1 4 010115 031115 | 100116 | 130216 -9 018 11.1 |0.454 14.9 13,9 | 1,555 0,996 | 7,300 | 0,818 | 1,746 | 46,17 |66,6|889,4|540,1|143,7(10,1| <LD | <LD
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Tabena 71. XX2012 (LFP) OcHOBHY MOJAITH O CaKyIJbamky JUCHOT omanga — Mokpa ['opa
Table 71. XX2012 (LFP) Basic data on litterfall collection - Mokra Gora

YkymnHa Ilepuon cakynspama
I'eorpadcka T'eorpadexa Hanmopcka Bpoj NOBPLIMHA y30pKa Octana sanaxama
Pennu 6p. Kox npxase Bp.mapuene MIUpUHA Ny’KUHA BUCHHA KOJIEKTOTpa CaKynsbama sampling period Other observations
Sequence Country Code Plotnumber Latitude Longitude Kon Number of traps Total Collecting on 10
Altitude area from till
04519n 090"
1 67 05 +4374527 +19729'00 12 15 1.06 260115 301215
Tabela 72. XX2012 (LFM) Pesynratu ananmze gucHor oran — Mokpa ['opa
Table 72. XX2012 (LFM) Results of litterfall analysis - Mokra Gora
Ilepuon cakymibarma =
(5] & - @
= £ Collection period Bpmeme anamsa g = 2% < @
5] =] Date of analysis = gh = s =
8 2, . c X . e |5 S B £ 3
2E |52 LB | 2| 8|28 |TEFacs o e
= o = 17y —_ ‘D T %= 7]
E2 |58 S | EB &g Sl 5z EES g |mge)|(mefe) | (mg/g) | (mefe) | (me/e) | (me/e) (e/1002) | nefe |ngle | nele |ne/einele| Lofg | pgg é 4
— { =) = @ [
Q“% ;Q* o 1o oxn 1o g e }.’%ﬂcj B 23 EE%TE% £
» |z from till from till g g =~ 2o oo
=% ~ =~ Q A ©
4] ©) s
=
1 5 191214 | 301215 [100116| 130216 -9 134 | 11.1 | 0.204 242 10,4 | 0,184 | 0,487 | 4,679 | 1,182 | 0,746 | 54,02 |25,2(92,9|152,1|29,7|<LD| <LD | <LD
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15. CAKYIIVbAILE U AHAJIN3E JEINIO3UIIAJE

[Ipema muaHy pacropena KOJEKTOPa 3a BIAXKHY
JIETIO3UIIM]y Ha CBHM OIJICIHMM maprenama HwuBoa 2
(Komnaonuk, [puu Bpx u Mokpa ['opa) nocraBibeHH Cy
MHCTpYMEHTH 3a mpaheme mpoueca aenozuuuje. To cy
KOJIGKTOPH CaKyIJbaud MaJaBUHA Koje Mpojia3e Kpo3

KpyHE crabama - ,, Throughfall* (15 xomana),
KOJICKTOPH 3a Yy30pKOBamE JICTIO3WIHjE Koja ce
caimBa  HU3  cTabma-“Steamflow” (5 xomama), wu

KOJIEKTOpH 3a cHerT (5 koMaza) 13B. ,,Bulk™ komekropw.

Marepujanu kopumheHu 3a u3paay cy KadaHe
KOHCTPYKIIHje, TUIACTHYHE TIOCYyJe, IICBH M Mpexacra
[IBL] nmatHa, o KOjUX je MpeMa WACjHUM HalpTUMa 3a
u3paJy CBakoT OJ WHCTpyMeHara mnpema MaHyaiy,
cacrajbeHa ¢yskmonanHa omnpeMa. [Boxhe je
3amTHNeHO Off KOpo3Wje, a MOCyAe TAE ce MaJaBuHE
HaKyIJba)y Cy VyKOMaHE Cy Yy 3eMJpy (Temreparypa
3eMJBHINITA CIIpedaBa eBamoparujy). llpm coajamy
eleMeHaTa KOPHUINNEH je CWJIMKOHCKH JICTIaK, YuMeE je
n30erHyTa KOHTAMHUHAIIHN]a U3 OKOJIMHE.

Ha ornemnum mnossuma HwuBo-a 2 moceOHa
nakka 1nocBehyje ce BIaXXHO] JNEMO3HIUjU O KOjUX je
HajOUTHHja OHA KOja MCIIUTYje XeMH3aM TaJlora KojH je y
HENOCPETHOM KOHTakTy ca OWJPHHUM OpraHuMa Ha
KOjuMa ce moiyTaHTu u3 Baznyxa 3anapxke (ICP Forests,
2010c).

VY Ttabemun 73. XX2012 (PLD) u Ttabemu 74.
XX2012 (DEM) naté Cy OCHOBHH TIOJAITH O MEpEHY
aTMocepcke  JIeMO3WIMje W  XEMHjCKEe  aHaJH3e
CaKyIUbCHHX Yy30paka aTtMochepcKe Mero3ullrje Ha
orjenHoj mapuenu Ha KonaoHuKy.

Y tabemu 75 XX2012 (PLD) u Ttabemm 76.
XX2012 (DEM) natu Cy OCHOBHM MOJALd O MEPEHY
atMoc(epcKe  JCMO3UIMje M  XCMHU|CKE aHalu3e
CaKyIUbCHHX Yy30paka aTtMochepcKe ero3ulrje Ha
orjienHoj napiuenu Ha [{paoM BpXy.

VY Ttabemu 77. XX2012 (PLD) u Ttabemu 78.
XX2012(DEM) mati cy OCHOBHHM TIOJAlld O MEpEHY
aTMocepcke  NeMOo3WIHje W XEMHjCKEe  aHaJH3e
CaKyIUbCHHX Y30paka arMoc(epcke JIemno3uuyje Ha
orJieHoj mmaprenu y Mokpoj I'opw.

15. SAMPLING AND ANALYSES OF
DEPOSITION

The instruments for monitoring the process of
deposition were positioned on all 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 trees, (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 II 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 73. XX2012 (PLD) and Table 74.
XX2012 (DEM) show the basic results of the
measurements of atmospheric deposition and chemical
analyses of the collected samples of atmospheric
deposition on the sample plot on Kopaonik.

Table 75. XX2012 (PLD) and Table 76.
XX2012 (DEM) show the basic results of the
measurements of atmospheric deposition and chemical
analyses of the collected samples of atmospheric
deposition on the sample plot on Crni Vrh.

Table 77. XX2012 (PLD) and Table 78. XX2012(DEM)
show the basic results of the measurements of
atmospheric deposition and chemical analyses of the
collected samples of atmospheric deposition on the
sample plot in Mokra Gora
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Cauka 326. ,,Throughfall” xonexTop Ha oriegHOM Cuauka 327. ,,Steamflow KosekTop** Ha OrJIeTHOM TOJBY,

nosey, BUT Huso 2, Konaonux BUT Huso 2, Komaonuk
Figure 326. "Throughfall” collector on the Level II Figure 327. "Stemflow" collector on the Level II sample
sample plot, Kopaonik plot, Kopaonik

Cauxka 328. ,,Throughfall* konexTop Ha oriemHOM Cauxka 329. ,,Stemflow xonekTop* Ha OrieIHOM IMOJBY,
nossy, BUT Hugo 2, Lipuu Bpx BUT Hugo 2, Lpau Bpx
Figure 328. "Throughfall® collector on the Level 11 Figure 329. “Stemflow™ collector on the Level II sample
sample plot, Crni Vrh plot, Crni Vrh
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Cauxka 330. ,,Bulk® xonexrop Ha orneatnom nossy, BUT Cauka 331. ,, Throughtall* konekTop Ha oriexHOM

Hugo 2, Llpau Bpx nospy, BUT Huso 2, Moxpa I'opa
Figure 330. *Bulk" snow collector on the Level 1T Figure 331. "Throughfall® collector on the Level II
sample plot, Crni Vrh sample plot, Mokra Gora

Cauka 332. ,,Bulk® xonexrop Ha orneatnom nossy, BUT Cimnka 333. , Steamflow koiekTop™ Ha OrJIeJHOM
Hugo 2, Mokpa I'opa nojsy, BUT Huso 2, Mokpa I'opa
Figure 332. “Bulk’ snow collector on the Level II sample Figure 333. “Stemflow" collector on the Level II
plot, Mokra Gora sample plot, Mokra Gora
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Ta6ena 73. XX2012(PLD) Ormiitu oaiu o0 orjeaHo] IOBPIIMHKA 3a aTMOC(epCKy Aeno3uiujy — KomaoHuk
Table 73. XX2012 (PLD) General data on the sample plot for atmospheric deposition - Kopaonik

AKTHBHH [IEPHO/| CAKYIIJbatba .
. - } % E date of monitoring period é 5 % e ATE\ .o g2
2 ) o =8 g o = g = S o 9 S 3 27 <5 =9 3 2
= 3 2,5 3 s B 2q8 £ s &2 =
E5 | 8| sfzyz | if =g | =% | BB ci54| 8 25 | Egf | £l -
S > g2 25 g 2 = Ss 2 2. .8 = e 2 5 55 = °3a s g
=8 EE| SEsE S2 2% 2% | 2E% On o ZEwg| E: st £ S5 £ : 2
o5 :(3 EE%E ‘g% a’_] S £§< from to &égm gé g% E%% > E © gs
E © © 3 2 L 5 15 = R T g EO S £ E 2 e = 8 <
< = Z R 3 ©
01 67 02 01 +43°17'30" | +20°48'50" 35 241215 131115 09 1 1.000 0.002 15
02 67 02 02 +43°17'30" | +20°48'50" 35 230414 140116 05 1 1.000 0.002 5
03 67 02 04 +43°17'30" | +20°48'50" 35 241215 131115 08 1 1.100 0.002 5
01- ,, Throughfall“ konexmop, 02- ,,Bulk* konrexmop, 04-,,Steamflow* konexmop
Taoena 74. XX2012(DEM) Ilogauu 1abopaTopHjCKUX aHaIN3a 3a aTMOCHEPCKY Aeno3uinjy — KomaoHuk
y y
Table 74. XX2012 (DEM) Data of laboratory analyses for atmospheric deposition - Kopaonik
Bpoj Hepuoau Kommunn -
CaKyIUbamba Tepuo 0 a 1)
Pennn OorJesHe Collection period 1 Kon £ %‘) ysopKa E T N- N- § ~ Ocrana
6poj MOBpPLIMHE . y30pKa 2 s pH =5 K Ca Mg Na Cl S-SOs |2 = 3anaxkama
. broj z E (mm) g5 NH4 NO3 5 g
Sequence | Observation On Jo . Sampler A= 2] (mg/l) | (mg/l) | (mg/l) (mg/1) (mg/1) (mg/l) |g 8 Other
Period FRZ total 232 (mg/1) (mg/1) = .
number Plot from tol code 0> T < observations
number > collected S
number =
sample
01 02 230414 | 280115 01 02 1 245 5.52 22.7 0.04 0.07 0.02 0.96 2.70 8.01 4.51 10.34 0.929
02 02 280115 | 190215 02 02 1 2.10 5.46 8.6 0.02 0.06 0.01 0.03 0.01 5.51 4.60 13.36 | 0.813
03 02 190215 | 190315 03 02 1 2.80 5.51 25.5 0.04 0.11 0.03 0.04 0.01 6.51 491 15.08 0.581
04 02 241215 | 270415 04 01 1 22.5 4.71 61.0 0.19 0.29 0.09 0.39 12.01 12.49 0.929
05 02 241215 | 270415 04 04 1 92.0 4.65 111.6 1.68 0.59 0.13 1.01 2.10 15.02 1.67 20.68 1.742
06 02 270415 | 110515 05 01 1 47.0 541 94.5 0.16 0.28 0.07 0.09 0.51 12.01 0.09 14.65 1.161
07 02 270415 | 110515 05 04 1 6.90 5.08 78.5 0.18 0.28 0.06 0.09 0.57 12.01 0.00 16.80 1.161
08 02 110515 | 190615 06 01 1 22.5 5.12 34.1 0.09 0.13 0.03 0.04 0.73 8.01 1.03 19.82 0.697
09 02 110515 | 190615 06 04 1 13.5 3.83 293.0 1.11 1.82 0.33 0.30 5.63 11.01 0.53 29.30 1.045
10 02 190615 | 090715 07 01 1 17.0 5.05 37.4 0.11 0.18 0.04 0.06 1.79 7.01 0.84 6.72 1.393
11 02 190615 | 090715 07 04 1 6.0 4.27 304.0 1.35 1.94 0.33 0.36 6.38 30.03 1.52 22.83 1.625
12 02 090715 | 100815 08 01 1 5.6 5.63 46.2 0.12 0.18 0.04 0.39 2.70 6.51 0.28 9.65 0.581
13 02 100815 | 110915 09 01 1 18.9 427 29.0 0.12 0.35 0.09 0.06 1.77 8.01 0.74 10.43 1.161
14 02 090715 | 110915 10 04 1 29.0 5.84 127.0 0.58 1.00 0.20 0.68 6.97 13.01 1.00 18.61 2.322
15 02 110915 | 240915 11 01 1 1.95 5.06 57.7 0.19 0.24 0.05 0.06 2.87 12.01 0.25 9.65 8.475
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Bpoj Iepnonu Konnuun o
CaKyIbarba 15
Penuu OrJIeIHE Collec}t/ion period Hepuo Kon % %D a g - 5 Ocrana
. bi§ 2= y30pKa 82 g N- N- SR
6poj MOBpPLIMHE . y30pKa g = pH =5 K Ca Mg Na Cl S-SOs |=E= 3anaxkama
. broj 2 € (mm) g5 NH4 NO3 5 o
Sequence | Observation On Jo . Sampler A= See] (mg/l) | (mg/l) | (mg/l) (mg/1) (mg/1) (mg/l) |g 8 Other
Period SRZ total 232 (mg/1) (mg/1) = .
number Plot from tol code S = < observations
number > collected S
number =
sample
16 02 110915 | 240915 11 04 1 1.1 6.75 477.0 1.40 1.26 0.23 0.74 17.37 29.03 0.39 13.01 1.672
17 02 240915 | 091015 12 01 1 15.2 4.99 28.8 0.17 0.26 0.05 0.05 2.56 13.01 0.01 5.51 1.486
18 02 240915 | 091015 12 04 1 24.1 4.5 129.8 1.91 0.76 0.16 0.08 10.07 11.01 0.50 12.49 2.090
19 02 091015 | 131115 13 01 1 18.9 4.35 319 0.19 0.34 0.08 0.10 0.71 13.61 0.14 2.24 1.509
20 02 091015 | 131115 13 04 1 57.0 4.18 281.0 0.72 0.73 0.14 0.26 20.33 63.27 2.65 21.63 3.483
21 02 190315 | 141215 14 02 1 2.40 5.50 13.7 0.05 0.11 0.02 0.08 H.J 4.81 0.18 4.14 0.697
22 02 141215 | 140116 15 02 1 3.20 19.3 H.J 6.71 0.12 3.19 1.161
01- ,, Throughfall“ konexmop, 02- ,, Bulk* konrexmop, 04-,,Steamflow “ konexmop, H.0.Huje Oemexmoeano
Tabena 75. XX2012(PLD) Ontu nogaiy o OrjieHoj NOBPIIMHKE 3a aTMOC(EpCKy Aeno3ulnjy - LipHu Bpx
Table 75. XX2012 (PLD) General data on the sample plot for atmospheric deposition - Crni vrh
AXTHBHH TIEpUOJ CaKyIllJbakha —_
5 - } E E date of monitoring period § s _ % e o’g - 5 2
2 8| g g s & % = g g3 S5 22 1 &9 g S
= 9 = o o' IS] < K g S O = < g o @ =
g5 s5| §izs | 28 3 23 EE sfc,| 8% £5 ESe Ay 53
= 3 S| 525¢E s g2 g5 gz £ On Jlo gE. g S5 gz £53 Soe g2
s =] [ = =) = >0 8 5 S & g8 E <
55 = 5 =85 e g <53 =3 a5 < from to SR 5 3 23 2355 23 g o
& = 3| &7 % 53 E i T E 252 5% 28 =5® gE” g5
154 ] o5 g0 5 5 @ ) = § o E % 2 £ &2 oS
? = = Z e 3 co
01 67 04 01 +44°07'55" +21°58'38" 19 211114 081215 11 1 1.000 0.002 15
02 67 04 02 +44°07'55" +21°58'38" 19 301214 190215 02 1 1.000 0.002 5
03 67 04 04 +44°07'55" +21°58'38" 19 211114 081215 11 1 1.100 0.002 5

01- ,, Throughfall“ konexmop, 02- ,,Bulk* xonexmop, 04-,,Steamflow “ konexmop
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Tabena 76. XX2012(DEM) [Togauu nabopaTtopujckux aHanu3a 3a atMocdepcky aeno3unnjy - Lipan Bpx

Table 76. XX2012 (DEM) Data of laboratory analysis for atmospheric deposition — Crni vrh

Hepiomn Komnuuna 5 E

; CaKyIUbama © o 5 .

Pennu 6poj or]JSIE;JHe Collection period Hepup A Kon £ %D y3opxa E B E — § - E

broj y30pKa 2 & (mm) pH =35 K Ca Mg Na N-NH4 Cl N-NO3 | S-SO; | == E 95

Sequence [TOBPIITAHE Period | Sampler | £ 5 total £3 mgh) | (mgh) | mgh) | med) | mgh | mgh | mgn) | mgn |2 852

number Observation On Tlo P e 23 2 2 & & 2 & & 2 E = 20 3

Plot number number code S > collected z g 2

sample = S

01 04 301214 220115 01 02 1 2.4 5.47 18.4 0.06 0.07 0.02 1.11 0.23 7.01 4.18 11.20 0.813
02 04 220115 190215 02 02 1 3.1 5.50 17.5 0.03 0.12 0.03 0.06 0.01 5.01 4.66 11.72 0.813
03 04 211114 270315 03 01 1 22.5 5.57 58.2 0.04 0.34 0.03 0.03 0.11 7.01 5.27 13.79 0.581
04 04 211114 270315 03 04 1 300.0 3.44 166.3 0.56 0.38 0.05 0.05 0.00 5.01 4.60 11.20 0.232
05 04 270315 240815 04 01 1 7.3 3.77 37.3 0.03 0.18 0.03 0.55 0.00 6.51 0.66 991 0.697
06 04 270315 240815 04 04 1 300.0 2.95 173.9 0.41 0.64 0.09 0.29 0.00 8.01 1.70 12.49 0.929
07 04 240815 250515 05 01 1 8.1 5.84 44.9 0.12 0.29 0.05 0.05 0.08 7.01 1.04 12.93 1.161
08 04 240815 250515 05 04 1 196.0 3.77 160.1 0.34 0.36 0.07 0.06 0.06 8.01 1.42 11.20 0.348
09 04 250515 250615 06 01 1 18.8 5.05 254 0.09 0.03 0.06 0.17 0.00 7.01 0.92 18.70 0.292
10 04 250515 250615 05 04 1 206.0 4.10 78.6 0.80 0.32 0.06 1.71 0.84 11.01 0.83 21.63 0.813
11 04 250615 110715 07 01 1 3.3 5.39 36.6 0.10 0.30 0.06 0.06 0.01 7.01 1.59 6.20 0.697
12 04 250615 110715 07 04 1 129.0 421 83.8 0.82 0.30 0.06 0.06 0.86 6.51 0.32 10.34 0.697
13 04 110715 130815 08 01 1 4.3 6.18 60.7 0.23 0.40 0.07 0.14 0.34 7.51 343 10.25 0.697
14 04 110715 130815 08 04 1 104.5 4.66 177.5 1.27 0.43 0.08 0.10 7.57 9.01 3.80 13.96 0.697
15 04 130815 100915 09 01 1 22.3 5.18 27.9 0.07 0.17 0.03 0.04 0.69 6.01 1.00 8.19 0.929
16 04 130815 100915 09 04 1 290.0 4.57 42.5 0.47 0.16 0.03 0.04 0.49 8.01 0.62 8.70 0.697
17 04 100915 220915 10 01 1 4.3 5.70 51.5 0.12 0.27 0.05 0.04 0.17 21.02 0.82 2.76 2.090
18 04 100915 220915 10 04 1 280.0 3.53 1354 1.03 0.50 0.07 0.04 1.57 13.01 1.06 5.69 0.929
19 04 220915 081015 11 01 1 12.6 5.71 38.3 0.14 0.24 0.03 0.02 0.35 12.01 0.00 3.88 1.742
20 04 220915 081015 11 04 1 265.0 4.36 132.6 0.89 0.26 0.03 0.10 2.01 13.01 0.05 4.83 2.786
21 04 081015 031115 12 01 1 22.5 5.57 29.2 0.09 0.19 0.02 0.02 0.05 13.01 0.53 2.93 1.393
22 04 081015 031115 12 04 1 250.0 3.30 199.5 1.00 0.67 0.09 0.09 0.52 7.01 H.I. 3.19 1.161
23 04 031115 081215 13 01 1 4.0 5.36 49.6 0.73 0.73 0.09 0.73 0.28 7.01 1.91 3.02 0.697
24 04 031115 081215 13 04 1 225.0 3.19 348.0 0.15 0.15 0.04 0.15 0.65 4.30 1.67 8.79 1.161

01- ,, Throughfall“ konexmop, 02- ,, Bulk* konexmop, 04-,,Steamflow * konekmop, H.0.Huje Oemexmosano
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Ta6ena 77. XX2012(PLD) Ormiitu moaiy o orjeaHo]j HOBPIIMHA 3a aTMochepcKy aeno3uiujy — Mokpa ['opa

Table 77. XX2012 (PLD) General data on the sample plot for atmospheric deposition — Mokra Gora

AKTHBHH [IEPHOJ] CaKyIbarba .
. - } % E date of monitoring period é s g 2 ATE\ . 52
o [} [} 2 Q. a3, = ~ < Q © ..8 - & kot =701 = .8
= o jos] [ k] = g = H g 9 = < g o @ =
= 5 E = E g 5 g = S 2
X3 g ‘> o 8 = = = = s S o o = o g < o O 9 — g
7| S|fe | g4 | F S I © | EFE | 55 | EE | FET | &f ¥
S = Z i 3 ©
01 67 05 01 +43°4527" +19°29'00" 12 191214 301215 12 1 1.000 0.002 15
02 67 05 02 +43°4527" +19°29'00" 12 010115 261115 02 1 1.000 0.002 5
03 67 05 04 +43°4527" +19°29'00" 12 191214 261115 09 1 1.000 0.002 5
01- ,, Throughfall“ konexmop, 02- ,,Bulk* konrexmop, 04-,,Steamflow* konexmop
Tabena 78. XX2012(DEM) [Togauu nabopaTopujckux aHanu3a 3a atMocdepcky aeno3unujy — Mokpa [opa
Table 78. XX2012 (DEM) Data of laboratory analyses for atmospheric deposition — Mokra Gora
Ilepromn K . _
Bpoj CaKyIUbarmba ° OJNIMYUHA 5 s
Penun OFHE;JH R Collection period Ilepuon Kog £ %‘) Y30pKa E e N- N- 5 g Ocrana
6poj broj y30pKa 28 (mm) pH | =5 K Ca Mg Na Cl S-S0, | E & 3anaxama
MOBPIIMHE . 2 g g5 NH4 NO3 2 >
Sequence . Period | Sampler a3 total S} (mg/l) | (mg/l) | (mg/l) | (mg/l) (mg/1) (mg/) |2 & Other
Observation On Ilo o @ 23 (mg/l) (mg/1) Z = .
number number code S collected = = |observations
Plot number | from to < S =S
sample = =
01 05 010115 | 260115 01 02 1 2.8 5.21 574 0.37 0.19 0.0 145 0.00 10.01 5.70 18.10 1.161
02 05 191214 | 260215 02 01 1 19.1 6.08 | 29.3 0.08 0.23 0.05 0.04 0.01 7.01 4.50 12.06 0.929
03 05 191214 | 260215 02 04 1 40.0 491 64.2 0.20 0.388 0.11 0.07 0.47 9.01 4.19 12.93 1.277
04 05 260215 | 300315 03 01 1 8.0 6.51 35.9 0.07 0.18 0.03 0.04 0.00 7.01 4.85 9.05 0.697
05 05 260215 | 300315 03 04 1 18.5 535 | 69.5 0.20 0.34 0.09 0.05 1.61 7.01 1.06 15.94 0.697
06 05 300315 | 100415 04 01 1 12.5 5.87 36.0 0.12 0.26 0.03 0.13 0.00 9.01 1.32 16.80 0.697
07 05 300315 | 100415 04 04 1 19.0 5.73 65.5 0.02 0.13 0.03 0.13 1.67 6.01 1.31 10.34 0.813
08 05 100415 | 290515 05 01 1 22.2 6.17 29.1 0.20 0.44 0.08 0.06 0.00 6.51 0.33 12.93 0.813
09 05 100415 | 290515 05 04 1 8.7 5.18 | 71.6 0.33 0.56 0.13 0.10 2.85 11.01 0.71 19.39 1.161
10 05 290515 | 290615 06 01 1 17.2 5.23 | 40.6 0.12 0.40 0.07 0.61 0.43 6.01 1.39 19.13 1.277
11 05 290515 | 290615 06 04 1 8.2 542 473 0.55 1.30 0.20 5.18 1.84 7.01 2.46 19.73 1.161
12 05 290615 | 300715 07 01 1 6.8 5.86 | 46.0 0.14 0.41 0.05 0.05 0.59 6.01 0.64 24.30 1.161
13 05 300715 | 260815 08 01 1 13.3 5.81 43.7 0.07 0.27 0.04 0.03 0.78 8.01 0.84 13.96 1.161
14 05 290615 | 260815 09 04 1 27.5 544 | 58.6 0.22 0.50 0.08 0.05 6.00 7.01 0.56 13.10 1.161
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Ilepronn

Kommauna

= ~
Bpoj CaKyIJbamba o 1) =
PGI[H.I/I orente Collection period Hepnp,u Kon £ :go Y30pKa E e N- N- 5 g Ocrana
6poj broj y30pKa 2 e (mm) pH | 5 K Ca Mg Na Cl S-S0, | E & 3anaxara
MOBPIIMHE . 2 g g5 NH4 NO3 2 >
Sequence . Period | Sampler a3 total a2} (mg/l) | (mg/l) | (mg/l) | (mg/l) (mg/1) (mg/) | <& Other
Observation On Ilo o @ e (mg/1) (mg/1) Z = .
number number code D> collected = 5 = |observations
Plot number | from to < S g
sample Z =
15 05 260815 | 140915 10 01 1 4.1 6.01 39.9 0.10 0.38 0.07 0.05 0.98 8.01 0.95 6.81 1.393
16 05 260815 | 140915 10 04 1 1.7 5.56 | 1343 0.18 0.56 0.14 0.07 8.63 15.52 0.53 8.70 3.483
17 05 140915 | 230915 11 01 1 5.8 5.03 51.3 0.07 0.38 0.06 0.08 1.09 10.01 0.20 2.84 1.045
18 05 230915 | 081015 12 01 1 2.42 6.49 0.04 0.32 0.05 0.05
19 05 140915 | 081015 13 04 1 1.50 6.68 0.60 0.80 0.17 3.70
20 05 081015 | 261115 14 01 1 15.9 6.07 25.8 0.10 0.26 0.04 0.07 0.17 10.51 0.00 293 10.51
21 05 081015 | 261115 14 04 1 11.0 4.28 86.0 0.63 0.67 0.17 0.10 222 1.01 1.03 8.10 10.01
22 05 260115 | 261115 15 02 1 2.5 6.27 26.4 0.24 0.15 0.02 0.12 0.15 10.21 0.32 3.27 1.161
23 05 261115 | 301215 16 01 1 1.0 6.44 26.3 0.06 0.41 0.04 0.05 0.01 8.01 H.JL. 2.76 0.929

01- ,,Throughfall“ konexmop, 02- ,, Bulk* xonexmop, 04-, Steamflow* konexmop, 1.0.Huje demexmosano
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16. Y30PKOBAILE U AHAJIM3E 3EMJbUIIIHOI'
PACTBOPA

IMopen mom3eMHUX BOJCHUX TOKOBA, LIYMCKO
3eMJBUINTE Ka0 M3BOP W OCHOBA TJE MPOIEC KPYKemha
MaTepHje U CHepryje y IPUPOIH MOYHELE U 3aBpIlaBa ce,
0asaJiHM je JCTOHEHT Tayora 3araljema CBHUX
aHTporioreHnx u3Bopa. OBe MaTepuje HAKyIIbajy Ce U Y
caMHM OpraHu3MEMa OnJbaka - JelloBUMa crabaina, y
rpaHYMIlaMa W acHMMWJIAIIMOHMM opraHuMma apseha, Ha
NOBPIIMHA W yHYTap JKUBUX OWBHHUX TKHBA. Y
3eMJBUIITHIM XOPWU30HTHMA Ha Kpajy ce€ JCTOoHYjYy
MOJYyTAHTH PACTBOPCHH Yy TaJaBUHaMa, OJ KOjUX Cy
KHUIIIa ¥ CHET KOJMYMHCKH Haj3HAYajHUjH.

Ananmuzama xemu3Ma ofpeheHe  KOIMUYMHE
atMoc(epcKor Tajora KOjU CIHpa acUMHIIAIMOHE
oprane, TpaHe u Jnebma apeeha ©W TMpakTHYHO ce
Hporehyje“ kpo3 Kkpoimime W OHBa CaKyIJbEH ¥
CIICIIMjaTHE  KOJIGKTOpE, YTBphyje ce TPHCYTHOCT
onpeheHe mreTHe Marepuje, HeHa KOHIICHTpaIlyja IO
jemuHANA TOBpImMHE. Moryhe je mpaTtuTH peakimjy
OMJbKE Kao JKMBOI OpraHHM3Ma Ha yTHIA] OBOr (hakTopa
KpO3 BpEeMe W MPEMO3HATH Be3y u3Mel)y MOI0KHOCTH

Tor gnpBeha OomecTMa ®W  INTETOYMHAMA H
aepozarahema. llwpr Om Omo wm mohm 10 MHOTO
pa3TUUMTUX ~ 3aKJbyd4aka O  TPEHYTHOM  CTamy

BUTQJIHOCTH IIIyM€ WU JOKa3aTH HEMOOWTHE yYHUHKE
MITEeTHOCTH Ha TojeArHe BpcTe. Jeman of IubeBa Omia
O0u MOTYhHOCT /1a ce yOoUuH pa3irKa y OTHOPHOCTH Ha OBE
cyrncraniie Mely BpcTamMa W Tako y KyjiTypama
(haBopH3yjy PE3UCTCHTHH]jE APBEHACTE BPCTEC Ka0 BHI
JyTOPOYHOT TUIAHUPAbA.

WHTeH3uBHE  CTyaWje Cc€  KOHTHHYHPAHO
CIIPOBOJIC TIOCTaBJhahEM TPABUTAIMOHUX JTHU3UMETApa y
YEOHW BEPTHUKATHU 3HJ IOCTOjehmX IEeMOIOMIKHX
nmpodwa Ha CTAIHMM ayOMHAMa WCIIOA XOPH30HATa
OpraHcKe MPOCTUPKE KOjU Bapupa 3a CBa TPU Ipoduiia
(cimka 36.). Y30pmu Oeno3ulije 3eMJBHITHOT PacTBOpa
CaKyIUbaHM Cy 3ajeJHO ca OCTajJiM [apaMeTpuMa
MOHHTOPUHTA KOjH C€ Ha OTrJeaHO0] cTanuiu KonmaoHuk
KOHTHHYHPAHO IIpaTe W OJf CBa TPH MpPaBJbCH j& jedaH
30upHH y3opak (Google 4).

Y Tabemun 79. XX2012 (PSS) u Ttabemm 80.
XX2012 (SSM) natu cy OCHOBHU MOJALld O MEPEHY
3eMJBHIITHOT PACTBOPA M XEMH]jCKE aHAJHM3E CaKyIJbEHUX
y30paka 3eMJBHIITHOT PacTBOpa Ha OTJIEAHO] MapIeTH Ha
Konaonuky.

VY Tabemn 81. XX2012 (PSS) u Tabemu 82.
XX2012 (SSM) nmaté cy OCHOBHH TIOJAlld O MEPEHY
3eMJBHIITHOT PACTBOPA U XEMH]jCKE aHAIHN3E CaKyIJbEHUX
y30paka 3eMJBHIIHOT PacTBOpa HA OTJICAHO] MapIeiIn Ha
IlpHom Bpxy.

Y Tabemn 83. XX2012 (PSS) u Ttabemm 84.
XX2012 (SSM) patu cy OCHOBHU IOJALld O MEPEHY

16. SOIL SOLUTION SAMPLING AND
ANALYSES

Forest soil is a source of matter and energy. The
water cycle 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 —
stem, 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 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-termed forestry
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 36). The samples of soil solution deposition are
collected together with other samples of the monitoring
parameters assessed on the sample plot Kopaonik and
then one combined sample is formed (Google 4).

Table 79. XX2012 (PSS) and Table &0.
XX2012 (SSM) show the basic data on the soil solution
measurements and chemical analyses of soil solution
samples collected on the sample plot on Kopaonik.

Table 81. XX2012 (PSS) and Table 82. XX2012
(SSM) show the basic data on the soil solution
measurements and chemical analyses of soil solution
samples collected on the sample plot on Crni Vrh.

Table 83. XX2012 (PSS) and Table 84. XX2012
(SSM) show the basic data on the soil solution
measurements and chemical analyses of soil solution
samples collected on the sample plot in Mokra Gora.
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3eMJBHIITHOT PAacTBOPA M XEMHU]CKE aHAIM3€ CaKyIJbEHHX
y30paka 3eMJBHIITHOT PacTBOpa Ha OTJIETHO] MapLeiH y
Mokxkpoj 'opu.

Cauxa 334. Ilpunpema 3eMJbUIIHOT Tpora 3a Cuauka 335. VHcTanupaH au3uMeTap ca KOJIEKTOPOM 3a

WHCTAAIN]y TPaBUTAIIMOHOT JTH3UMETPa 3eMJBHIITHH pacTBOp Ha nyOuHU~ 251M (Opwur.)
Ornenno nosse BUT HUBO 2 Konaonuk Ornenno nosse BUT HUBO 2 Konaonuk
Figure 334. Preparation of the soil profile for the Figure 335. Installed lysimeter with the soil solution colle:
installation of the gravity lysimeter on the Level 11 at at the depth of 25 cm (Orig.)
sample plot Kopaonik

Cauka 336. MHcTanupaH Tu3uMeTap ca KOJIEKTOPOM 3a Cauxka 337. WHcTanupaH mu3uMeTap ca
3emupHITHE pacTBop Ornenno nosbe BUT HUBO 2 KOJIEKTOPOM 32 3€MJBUIITHHA PACTBOP
- lpau Bpx Orneano noske BUT HUBO 2 - Moxkpa 'opa
Figure 336. Installed lysimeter with the soil solution Figure 337. Installed lysimeter with the soil
collector Level II sample plot Crni Vrh solution collector Level II sample
plot Mokra Gora
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Tabeaa 79. XX2012(PSS) OcHoBHE IMOAaIM 0 MEpEmhY 3aMJBHIITHOT pacTBopa — KomaoHuk
Table 79. XX2012 ( PSS ) General data for soil solution collection - Kopaonik

Kon Bpoj Tun Jybouna Bpoj Ocramna
Penuu 6poj npcane oryesHe I'eorpadcka I'eorpadcka Hanmopcka Konexrop xonexTopa 3eMJLI/II:IIHI/I CaRyIBaRa JHatym Jatym mpahema saAnAKAba
Sequence Count HOBPIINHE [Inpuna Jyxuna BHCHHA Collector Type of cIoj Denth of HoYeTKa 3aBpIIETKa Number of Other
number Y Observation Latuitude Longitude Altitude yp Soil profile pth Start day End date .
code collector collection observations comments
plot number
01 67 2 +43°17'30" +20%48'50" 1712/35 1 03 H -0.30 241214 091015 03
03-1 pasumayuonu auzumemap
Ta6ena 80. XX2012 (SSM) [ogauu o 3emsbHIIHOM pacTBOpY — Komaonuk
Table 80. XX2012 (SSM ) Soil solution measurements - Kopaonik
Bpoj Ilepuoau cakynsbama
Pgn(}){}xx orJyieiHe Collection date Hg;l;fm H Konnykrusurer Ocrana
Se S eill ce TloBpiunze Peri é d Konekrop p (uS/cm) K Ca Mg N-NOs | S-SO4” | ankanurer Na 3anaxkama
4 Sample plot Collector Conductivity (mg/l) | (mg/l) | (mg/l) | (mg/) | (mg/1) (neg/l) (mg/1) N-NH4 Cl Other
number number Oxn Ho number (uS/cm) alkalinit (mg/l) (mg/l) Komments
From To K Y & &
01 02 241214 | 110515 01 03 5.88 22.7 0.20 0.23 0.05 0310 | 20.68 0.929 0.08 0.540 7.01 01
02 02 110515 | 190615 02 03 5.18 51.0 0.03 0.43 0.07 2.140 19.82 0.929 0.05 1.090 8.01 02
03 02 190615 | 091015 03 03 6.40 61.1 0.14 041 0.05 0.00 7.07 3.715 0.06 3.950 11.01 03
03-I pasumayuonu ausumemap
Ta6ena 81. XX2012(PSS) OcHoBHY NOAALIM O MEPERY 3aMJBUIIHOT pacTBopa — Llpan Bpx
Table 81. XX2012 ( PSS ) General data for soil solution collection — Crni vrh
Bpoj .
Penuu 6poj Kon orJyieiHe T'eorpadcka I'eorpadcka Hanmopcka Tun 3eMJBUIIHU AyGuna Hatym Jarym bpoj Ocrania
JprKaBe Konekrtop KOJIEKTOpa . CaKyIlbamba npahema 3anaxkama
Sequence Countr MOBPIINHE Hlupusa Jyxuna BHCHHA Collector Type of )] Denth of [OYeTKa 3aBpIIETKA Number of Other
number y Observation Latuitude Longitude Altitude P Soil profile Pt Start day End date .
code collector collection observations comments
plot number
01 67 4 +44°07'55" +21758'38" 19 1 03 H -0.30 211114 081215 08
03-I pasumayuonu 1uzumemap
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Tabeaa 82. XX2012 (SSM) I[Togaru o 3eMJBHIITHOM pacTBOpY — LipHU BpX
Table 82. XX2012 (SSM ) Soil solution measurements — Crni vrh

Penuu Opoj INepuoau cakynsbama| [lepuon
6001 oruemHe Collection date Broi H Konmyxrusurer Ocrana
Se Se}ll ce IloBpune Peri (3 d Konekrop P (uS/cm) K Ca Mg N-NO; | S-SO4” | anxamuteT Na N-NH,4 Cl 3anaxkama
q Sample plot On Collector Conductivity (mg/l) | (mg/l) | (mg/l) | (mg/l) (mg/1) (ueq/l) (mg/1) (mg/1) (mg/1) Other
number Jlo number o
number From To (uS/cm) alkalinity comments
01 04 211114 | 280415 01 00 7.82 1103 0.36 2.01 0.11 2.260 18.96 0.929 0.63 0.000 7.01
02 04 280415 | 250515 02 03 592 34.7 0.13 0.21 0.04 0.310 17.23 0.697 0.10 0.070 7.01
03 04 250515 | 250615 03 03 5.15 28.4 0.17 0.32 0.06 0.400 18.70 1.161 1.92 0.150 10.01
04 04 250615 | 100915 04 03 592 110.5 041 1.02 0.11 0.820 10.68 2.786 0.08 0.460 9.01
05 04 100915 | 220915 05 03 6.68 82.2 0.32 0.65 0.07 0.000 4.65 2.786 0.06 0.820 10.51
06 04 220915 | 081015 06 03 5.96 108.5 0.15 0.20 0.03 0.930 10.72 2.686 0.02 0560 9.21
07 04 081015 | 031115 07 03 6.88 76.5 0.22 0.74 0.05 H.JI. 3.96 1.625 0.04 0.120 13.31
08 04 031115 | 081215 07 03 7.06 168,8 0.65 221 0.12 3.29 7.41 2.090 0.13 0.190 6.51

03-I' pasumayuonu auzumemap, H.0.Huje 0emeKmo8aHo

Tabeaa 83. XX2012(PSS) OcHoBHE MojaIy 0 Mepemhy 3aMJBHIITHOT pacTBopa — Mokpa ['opa
Table 83. XX2012 ( PSS ) General data for soil solution collection — Mokra Gora

Kon bpoj Tun Jlyouna Bpoj Ocrana
Penuu 6poj oryenHe I'eorpadcka I'eorpadcka Hanmopcka 3eMJbUIIHI JHatym Jatym
IipXKaBe Komxekrop KOJIEKTOpa . CaKyIbamba npaliema 3amakamba
Sequence Count MOBPIINHE InpuHa Jyxuna BHCHHA Collector Type of CI10j Denth of MOYeTKa 3aBpIICTKA Number of Other
number v Observation Latuitude Longitude Altitude yp Soil profile pth. Start day End date .
code collector collection observations comments
plot number
01 67 05 +43%45'27" +1929'00" 12 1 03 H -0.30 191214 261115 08

03-1 pasumayuonu auzumemap
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Tabena 84. XX2012 (SSM) [Toganm o 3eMJbHITHOM pacTBOpy — Mokpa ['opa
Table 84. XX2012 (SSM ) Soil solution measurements — Mokra Gora

Penun Gpoj [lepronu cakynsbama| Ilepuoxn
- ornenHe . . Konmyxtusurer Ocrana
6poj Collection date Broj pH - N-NH al
Sequence [oBpune Period Konexrop (uS/em) K Ca Mg N-NO; | S-SO4™ | ankamurer Na -NH4 3anaxxarba
Sample plot On Collector Conductivity (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) (neg/l) (mg/1) (mg/1) (mg/1) Other
number Ilo number o
number From To (uS/cm) alkalinity comments
01 05 191214 | 260215 01 03 7.14 161.7 0.11 1.85 0.88 4.17 14.65 3.947 0.30 0.88 9.01
02 05 260215 | 300315 02 03 7.08 145.0 0.09 1.74 0.81 1.18 12.49 3.715 0.08 1.30 11.01
03 05 300315 | 100415 03 03 7.37 155.0 0.08 2.39 0.85 1.27 13.79 5.108 0.35 1.45 8.01
04 05 100415 | 290515 04 03 7.10 99.0 0.08 1.07 0.74 0.37 18.53 2.903 0.12 1.53 6.01
05 05 290515 | 290615 05 03 6.60 712 0.48 1.22 0.42 1.60 20.25 3.251 0.73 0.30 13.01
06 05 290615 | 260815 06 03 6.44 88.8 0.71 0.54 0.25 0.61 11.03 2.786 0.04 4.58 10.01
07 05 260815 | 140915 07 03 6.91 91.4 0.13 0.73 0.27 0.27 14.48 4412 0.11 0.27 23.03
08 05 140915 | 261115 08 03 7.46 139.6 0.27 1.90 0.80 0.28 7.32 3.576 0.16 0.65 14.02

03-I pasumayuonu uzumemap
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17. TIPOIEHA OIITEREHA ACHMHWJIA-
IIOHUX OPTAHA O]l O30HA HA BUT
HABOA II Y CPBHUJU TOKOM 2015.
T'OJIMHE

17.1 OI'JIEJHA IIOBPIINHA - BUT HUBOA 11
HA KOITAOHUKY

Y Tabenmu 85 mpukazaHa cy omrehema Ha
crabnuMma o3HavueHuM OpojeBuma 9, 20, 54, 76 u 108. Ha
KOjUMa je BPIICHO UCTIUTHBAME olTehema o1 030Ha.

17. ASSESSMENT OF OZONE-INDUCED
INJURY ON PLANT ASSIMILATION
ORGANS ON THE LEVEL II SAMPLE
PLOTS IN SERBIA IN 2015

17.1 LEVEL I SAMPLE PLOT ON KOPAONIK

Table 85 shows ozone injury on the trees
marked 9, 20, 54, 76 and 108 which were selected for
the ozone injury assessment.

Cauxe 338, 339 u 340. BUT HMBO 2 Konaonuk
Figures 338, 339 and 340. LEVEL II SP Kopaonik

Ta6esna 85. Onena omrehema o1 030Ha HA ACUMHUIIAITMOHUM opranuma Picea abies L
Table 85. Scoring of the ozone-induced injury on the assimilation organs of Picea abies L

bp. crabmna 9 20 54 76 108
Tree number
Compenma |y | 5 | 3 )4 |5 6|7 |89 |10] 1 |12]13]14]15
Sequence
0 + + + + + + + + + + + + + + +
1
2
3
Komenrap Comment

Hana 16. jyma 2015. y3etm cy y3opuu 3a
nabopaTtopHjcKy aHaim3y ca mo 3 rpaHe. ca 5 crabana
CMpdYe Ha KOjuMa je BplieHa olleHa omrehema (cradna
o3HayeHa OpojeBuma 9,20, 54, 76 u 108). Yerune cy
CCYCHE Ha [JYXHHY 1O 3 MM H CTaBJbCHE Y
Ennenoopghoee xuBete ca HaBojuMma 3anpemune 1.5 ml.
y KOjUMa ce Hala3uo NpUIpeMibeH pactBop (2.5%
rytapannexuna y Coppencernosom nydpepy pH 7.0) u
Ha BHHMMa je BpIIEHa OIeHa omrTehema Mo CKamd. a

The sampling for the laboratory analysis was
carried out on June 16", 2015. For the purpose of injury
assessment, five spruce trees were selected within the
sample plot (number 9, 20, 54, 76 and 108). Three
branches were pruned from each tree. The needles were
cut 3 mm in length and placed in 1.5 ml Eppendorf test
tubes with the prepared mixture of 2.5% glutaraldehyde
in Sorensen’s buffer, pH 7.0. and they were scored
according to the scale given in Table 85.

195



pe3ynTaTH NCITUTHBAKA MTPUKa3aHu ¢y y Tadenn §5.
Pesynrartu npukazanu y Tabenu 85 mokasyjy aa
Ha Tauyku HeMa omTehema MpOy3pOKOBaHUX [1€jCTBOM
MOBUIICHUX KOHIICHTpAIHja 030Ha.
Ommre 37paBCTBEHO CTAkE HA HCTPAKUBAHOM
JOKAJIIUTETy HE IOKa3yje BHIJbHBE 3HAKE XJIOPO3€ Ha
YeTHHaMa U YHyTap cacTOjuHe U Ha pyOoBHMA.

17.2 OI'JIEJHA TIOBPIIMHA - BUT HUBOA 1I
HOPHHU BPX

As can be seen from the results presented in
Table 85 this sample plot had no symptoms of damage
caused by increased ozone concentartions.

General health state of the investigated site
showed no visible signs of chlorosis on the needles both
within the stands and on the edges.

17.2 LEVEL II1 SAMPLE PLOT ON CRNI VRH

Cauxe 341 u 342. BUT Lpuu Bpx
Figure 341 and 342. SP Crni Vrh

Cauxe 343 u 344. BUT Lpuu Bpx
Figure 343 and Figure 344. SP Crni Vrh

Komenrap

Hana 05. aBrycra 2015. usBpIeH je mperies
ononHauKanujcke tauke Husoa MU koja ce Hanmasu Ha
Hpaom Bpxy kox bopa. y cactojunm OykBe — Fagus
moesiaca (K. Many). VY HoBemOpy mecenty 2014. roqune
JIONIJIO je 70 BPEMEHCKUX HENoroja. JieJieHa KHIla U
BETap Cy HaNpaBWIM BeJiMKa omirehieha Ha OBOM

Comment

The inspection of the Level II sample plot
located on Crni Vrh near the town of Bor was carried
out on August 5th, 2015 in a beech stand - Fagus
moesiaca (K. Maly). In November 2014 bad weather hit
this site. Icy rain and wind caused significant damage to
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JOKAJUTETy. Tako Jia je OWIO HEONMXOIHO CaHUparhe
ncTux. Y3opum numha Cy cakylubeHH ca crabarna
o3HaueHux Opojesuma 42, 43, 46, 51 u 57 kako Ou ce
HCIIMTHBambeM O0yxBaTwia W crabia 3acermhCHa jauyuMm
CKJIOTIOM M Ha CTabjla Ha OTBOPEHHjEM. IIPOTaJbeHOM
Jeny cactojuHe. HakoH mperiiena HUCMO KOHCTaTOBAJIH
omreherma W3a3aBaHa MOBUILCHUM KOHIIGHTpALMjaMa
030Ha

the trees, which called for immediate repair. Leaves
were sampled form trees 42, 43, 46, 51 and 57 and the
sample included both trees in the shade of closed canopy
and in the part of the plot with an open canopy. The
inspection didn’t record any symptoms of the damage
caused by increased ozone concentrations.

17.3 OI'VIEJHA IIOBPILIMHA - BUT HUBOA 11 2 MOKPA I'OPA

17.3 LEVEL II SAMPLE PLOT ON MOKRA GORA

Cauxe 345. BUT Moxkpa ['opa
Figure 345. SP Mokra Gora

Cauxe 346 u 347. BUT Moxkpa I'opa
Figure 346 and 347. SP Mokra Gora
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VYV Tabenu 86 mpukazaHa cy omrTehema Ha
crabmuma o3HaueHuM OpojeBuma 153, 157, 283,
322 m 350. Ha KOjuMa je BpIIEHO HCIUTHBAKEC
omrehema o7 030Ha.

Table 86 shows ozone injury on the trees marked

153, 157, 283, 322 and 350 which were selected for the ozone
injury assessment

Tabesa 86. Ouena omrehema 01 030HA HAa ACUMWITAIIMOHUM opranuMa Pinus sylvestris L
Table 86. Scoring of the ozone-induced injury on the assimilation organs of Pinus sylvestris L

bp. crabia 153 157 283 300 322
Tree number
Cexverma | | 5 | 3 4| s 6|7 | 8| 9|10 12]|13]|14]15
Sequence
0 + + + + + + + + + + + + + + +
1
2
3
KomenTap Comment
Hanma 23. jyma 2015. wusBpmieH mperiexn The sampling for the laboratory analysis on the

OnonHauKanujcke Tauke HuBoa 2 koja ce Hama3u Ha
Moxkpoj T'opu. y cacrojunu Oemor Oopa. Y3opum 3a
mabopaTOpPHjCKy aHamu3y y3eTH Cy ca 3 TpaHe 1o 5
ctabasia Ha KojuMa je BpILIEHa oleHa omrehema (cTabna
o3HaudeHa OpojeBuma 153, 157, 283, 322 u 350). UeTtune
Cy CeYeHe Ha IyXHUHY IO 3 MM M CTaBJb€HE Y
Ennenoopghose xupere ca HaBojuma 3ampemune 1.5 ml.
y KOjUMa ce Hala3uo NpuIipeMibeH pacTtBop (2.5%
riryrapanaexuna y Coppencenosom nyghepy pH 7.0) u
Ha IHUMa je BpIICHA ormeHa omrehema mo ckamd, a
pe3yATaTH HCIUTHBAa MIPUKa3aHu cy y Tabenn 86.
Pesynratu npukazanu y Tabenu 86 mokasyjy aa
IperjesoM HUCY KOHCTaToBaHa olTehema 0J1 030Ha.

Level II sample plot in Mokra Gora was carried out on
July 23", 2015 in a Scots pine stand. For the purposes
of ozone injury assessment, five trees were selected
within the sample plot (trees marked 153, 157, 283, 322
and 350). Three branches were pruned from each tree.
The needles were cut 3 mm in length and placed in 1.5
ml Eppendorf test tubes with the prepared mixture of
2.5% glutaraldehyde in Sorensen’s buffer, pH 7.0. and
they were scored according to the scale given in Table
86.

As can be seen from the results presented in
Table 86 this sample plot had no symptoms of ozone
injury.
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Ta6ema 87. XX 2004.(L.TF) [Iponena omrehema uetnna o 030Ha — KomaoHuk
Table 87. XX 2004.(LTF) Scoring of ozone-induced injuries - Kopaonik

Hayain Osorozume IponuIoroAuIIke OmIT.
Pennn 6poj ;| Bpoj cTabna Koz spere ng?:n]:ﬂicg ) Y3opax 6poj Harym Haym OLHT;'CJ e GeTHHA% ]iiz(:)?: Hauun 06306011;32‘1?.[614'6
Sequence le)(l)lzllltzrlgsjgge 1;112(1):11:12111 gﬁ,?r Tree number Tree species name of Sample Y30pKOBatba |anaimse Pate of the aJl rrrgnt year injury of the last year . JICTEKTOBATbA (ﬁher i

number code tree species number Date sampling analysis needles % needles % Validated Type of validation observations

1 67 2 9 118 Picea abies 1 160615 160715 0 0 NR M

2 67 2 9 118 Picea abies 2 160615 160715 0 0 NR M

3 67 2 9 118 Picea abies 3 160615 160715 0 0 NR M

4 67 2 20 118 Picea abies 4 160615 160715 0 0 NR M

5 67 2 20 118 Picea abies 5 160615 160715 0 0 NR M

6 67 2 20 118 Picea abies 6 160615 160715 0 0 NR M

7 67 2 54 118 Picea abies 7 160615 160715 0 0 NR M

8 67 2 54 118 Picea abies 8 160615 160715 0 0 NR M

9 67 2 54 118 Picea abies 9 160615 160715 0 0 NR M

10 67 2 76 118 Picea abies 10 160615 160715 0 0 NR M

11 67 2 76 118 Picea abies 11 160615 160715 0 0 NR M

12 67 2 76 118 Picea abies 12 160615 160715 0 0 NR M

13 67 2 108 118 Picea abies 13 160615 160715 0 0 NR M

14 67 2 108 118 Picea abies 14 160615 160715 0 0 NR M

15 67 2 108 118 Picea abies 15 160615 160715 0 0 NR M
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Tabesa 88. XX 2004.(LTF) I[poriena omrehema numrha ox o3oHa — L{pHu Bpx
Table 88. XX 2004.(LTF) Scoring of ozone-induced injuries — Crni Vrh

OBOroguIIme
Hayunu omrr.mha % IIponutoroaumse OMWIT.
Ha3MB BpPCTE . . mumha% Ocrane
Pennu 6poj . . Kon Bpcre Lo VY3o0pak 6poj Jlatym Jlatym injury . Baxehn Hauun .
Sequengej Kon npsase | Tauka Gpoj TBE;E:J Ifsiﬁi i Tree species Scwntlflfc Sample  |y3opxoBama Date|anammse Date| of the current year injury of the leaves CTaTyC y30pKa|aeTeKToBama Type 063e0ptlt31auuje
number Country code | Plot number code fame o number sampling analysis leaves % needles % Validated of validation e
tree species observations
1 67 4 42 18 mi Z%Za 1 050815 050915 0 NR M
2 67 4 £ 18 mi astes 2 050815 050915 0 NR M
3 67 4 42 18 mi thZZa 3 050815 050915 0 NR M
4 67 4 43 18 mi jizsc . 4 050815 050915 0 NR M
5 67 4 43 18 mﬁ Zf;sc . 5 050815 050915 0 NR M
6 67 4 43 18 m’: ngl';za 6 050815 050915 0 NR M
7 67 4 46 18 mi e 7 050815 050915 0 NR M
8 67 4 46 18 mi jizsc . 8 050815 050915 0 NR M
9 67 4 46 18 mﬁ Zf;sc . 9 050815 050915 0 NR M
10 67 4 51 18 Fagus 10 050815 050915 0 NR M
moesiaca
1 67 4 51 18 mijifm 1 050815 050915 0 NR M
12 67 4 51 18 mi jizsc . 12 050815 050915 0 NR M
13 67 4 57 18 mi ngl’;za 13 050815 050915 0 NR M
14 67 4 57 18 mi ngl';za 14 050815 050915 0 NR M
15 67 4 57 18 mijifm 15 050815 050915 0 NR M
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Tabeaa 89. XX 2004.(LTF) Ilporiena omrehema getnHa o o30Ha — Mokpa ['opa
Table 89. XX 2004.(LLTF) Scoring of ozone-induced injuries — Mokra Gora

I OBoroauuIme
Kon Bpcte aydHu . omrr.ueTrHa % Hpomuoroumse omr. Ocraie
Penpn 6poj ;| bpoj crabma Tree Hasus ppere  |Y30pak 0poj Hatym Hatym injur uerunad Bacehn Haunu o03epBanuje
Sequence Ko apsase | Tauka Gpoj | >PO) ."  |Scientific name of| Sample |y3opxoBama Date|ananuse Date yury injury of the last year [|cTaTyc y3opKka|netektoBama Type pBanmy
Country code | Plot number Tree number | species . b li lysi of the current year dles % Valid A Other
number tree species number sampling analysis needles % alidated of validation .
code needles % observations

1 67 5 153 134 Pinus sylvestris 1 230715 280815 0 0 NR M

2 67 5 153 134 Pinus sylvestris 2 230715 280815 0 0 NR M

3 67 5 153 134 Pinus sylvestris 3 230715 280815 0 0 NR M

4 67 5 157 134 Pinus sylvestris 4 230715 280815 0 0 NR M

5 67 5 157 134 Pinus sylvestris 5 230715 280815 0 0 NR M

6 67 5 157 134 Pinus sylvestris 6 230715 280815 0 0 NR M

7 67 5 283 134 Pinus sylvestris 7 230715 280815 0 0 NR M

8 67 5 283 134 Pinus sylvestris 8 230715 280815 0 0 NR M

9 67 5 283 134 Pinus sylvestris 9 230715 280815 0 0 NR M
10 67 5 300 134 Pinus sylvestris 10 230715 280815 0 0 NR M
11 67 5 300 134 Pinus sylvestris 11 230715 280815 0 0 NR M
12 67 5 300 134 Pinus sylvestris 12 230715 280815 0 0 NR M
13 67 5 322 134 Pinus sylvestris 13 230715 280815 0 0 NR M
14 67 5 322 134 Pinus sylvestris 14 230715 280815 0 0 NR M
15 67 5 322 134 Pinus sylvestris 15 230715 280815 0 0 NR M
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18. YTBPBUBAIBE IIPUPACTA

[Ipupact ce nedunuie Kao NEPUOAMYHH PpacT
crabana. [IpumapHyu 1HJb Mepema elleMeHaTa NpUpacTa
Ha OMOMHIWKANMjCKOj] Taukn HuBo-a 2 je ga ce ymo3Hajy
¥ 100Mjy MoAaly O MPHUPAcTy U MPUHOCY KaKO 3a CBAKO
CTalJI0. TaKO W 32 YUTABY IJIOXY OJHOCHO MOBPLIMHY KOjY
3ay3uMma OmomHmukarmjcka Tadka (ICP Forests Manual.
2010).

[IpBu mpemep crabana Ha OWOWHAMKALHN]CKO]
taukn HuBoa 2 xoja ce Hana3u Ha KonmaoHWKy H3BPIIICH je
2010.romuue. Ilpema Manyairy ICP Forests mpemep
cTabaia BpIIM CE CBAaKE IETE€ TOAMHE. OJAHOCHO y OBOM
ciydajy 2015.rogune.

Kao u mpeaxomHor myra HW3BpIICH je HpeMep
CBUX cTa0ajia Ha MOTHAPLENU 3a MPOLEHY CTamka KpyHa
(IIT12) u mpupacTa 4YWju je TPCHU TpeuyHHK Behu of
5.0nM. VkymHO je mpemepeno 27 crabama cMmpue (Picea
abies.L).

Ha momenytum crabmuma cy MmepeHu cieachu
TaKCaIlHOHH €JIEMEHTH:

® [IPEYHWK Ha NPCHO] BUCHHU (YHAKpCHO JiBa
NpEYHHKA. ca CTPaHEe ceBepa U ca CTPaHe 3araja)

® BucHHA cTabana

® BHCHHA KpyHe crabana;

Y Tabanem 90 u 91 mnpuKazaHUH Cy OCHOBHHU
MoJa O TIOBPIIMHU W TIOMAld O TIPUPACTy T0OWjCHH
MepemaM Ha napuenu Huso-a 2 KomaoHuk.

18. INCREMENT MEASUREMENTS

Increment is defined as periodic tree growth. The
primary goal of the increment measurements on the Level
II sample plot was to obtain data on growth and increment
for each individual tree and for the whole surface area of
the sample plot (ICP Forests Manual. 2010).

The first tree measurements on the Level 2
sample plot on Kopaonik were conducted in 2010.
According to ICP Forests Manual, these measurements
are performed every five years, which means that 2015
was the next scheduled year.

As in the previous case, all trees on the subplot
established for the crown condition assessments (SSP 2)
whose dbh were above 5.0 cm were used for the
measurements of forest estimation elements. A total
number of 27 spruce trees (Picea abies.L) were measured.

The following forest estimation elements were
measured:

e diameter at breast height (two cross
diameters, with the north and the west
aspect)

e tree height

e tree crown height;

Tables 90 and 91 present the basic data on the
plot and the data on the increment measured on the Level
2 sample plot on Kopaonik.

Tabeaa 90. XX2013.(PLI) Ilomanu o maprienu kopurtheHoj 3a mpupacTt 1 npuHoc — KomaoHok
Table 90. XX2013.(PLI) Data on the plot used for the growth and increment measurements - Kopaonik

Bpoj crabana
IloBpumna
Penuu 6poj/ Jlarym onene/ T'eorpadcka I'eorpadcka nojnapuesne Ha napuemm Ocrana
Kon npxase/ | bpoj mapuene/ / 3anaxama/
Sequence Assessment mupuHa/ IyKuHa/ (ha)
State code Plot number . . Number of Other
number date Latitude Longitude Subplot area .
(ha) trees on the observations
plot
1 67 2 18.06.2015 | +43%17'30" | +20%48'50" 0.064 27
Ta6ena 91. XX2013. (IPM) Mudopmanyje o npupacty - nepuoanvHa Mepema — KomaoHok
Table 91. XX2013. (IPM) Data on increment — periodic measurements — Kopaonik
. . Bpoj Tpeunux 1 Bucuna Hyxuna Mopranurer
Pennu 6poj Bpoj cratia Bpcra (1) IIpeunux 2 () KpoHe(M) crabana OcraJa 3anaxama
napuerne (1m))
1 2 75 118 34.6 344 23.8 11.8 01
2 2 76 118 39.0 41.6 26.8 17.0 01
3 2 78 118 60.6 62.7 28.4 164 01
4 2 79 118 444 49.6 26.3 12.1 01
5 2 80 118 433 49.2 26.6 14.8 01
6 2 85 118 54.5 55.5 28.1 194 01
7 2 86 118 35.5 38.3 24.1 12.9 01
8 2 87 118 20.3 22.1 15.6 7.5 01
9 2 88 118 22.5 23.8 20.1 38 MprtBo/Dead
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Pennu 6poj bpoj cf:g J-'][ a Bpcra Hpe(zi{/glx ! Ipeunnx 2 BPEE;Ha Kﬁ)yf::&) Mzgzgzﬁzﬂ Ocrasna 3anaxama
napuene (m))

10 2 91 118 38 N3Basseno/Uprooted
11 2 92 118 242 26.0 23.2 10.3 01

12 2 93 118 50.4 52.6 29.4 16.4 01

13 2 94 118 23.0 24.8 21.7 13.2 01

14 2 95 118 37.8 37.8 28.0 13.5 01

15 2 96 118 45.0 44.3 28.6 154 01

16 2 97 118 51.1 53.0 27.1 15.8 01

17 2 98 118 59.3 56.5 26.3 13.4 01

18 2 113 118 30.4 30.4 22.6 10.2 01

19 2 114 118 36.5 37.0 21.7 9.1 01

20 2 115 118 35.0 36.0 22.9 13.2 01

21 2 117 118 47.4 47.0 23.5 12.9 01

22 2 118 118 29.5 29.7 25.3 12.3 01

23 2 119 118 19.0 18.7 19.3 38 MprtBo/Dead
24 2 120 118 40.1 42.0 27.8 12.6 01

25 2 121 118 41.9 40.5 24.2 10.1 01

26 2 124 118 40.2 40.8 274 12.6 01

27 2 125 118 22.1 22.2 15.1 38 MprtBo/Dead

MepeHu TpevHUIM XKUBUX crabana kpehy ce on
20.3 mm mo 627 uMmM. Bucuna xmBHx crabama Ha
notnapuenu kpehe ce ox 15.6 M g0 29.4 M. a ayxwuHa
Kpoume o 7.5 M 10 19.4 m.

19. METEOPOJIOIIIKA OCMATPABA

3a mpaheme MeTeopoJiorHje y LUby A00Hjama
pe3yiTtaTa O MHUKpPOKJIMMAaTckuM yciaoBuma y 2015.
TOJMHU Ha orjieHUM mapuenama Husoa 2 kopumthenu cy
MoJald ca MEeTeopoJomKUX craHuma Llpam BpX,
3natudop u Konaonnk Peny6nuukor
XUJIPOMETEOPOJIOMKOr 3aBoAa PemyOnuke CpOuje u
ayTOMaTCKe METCOPOJIONIKE CTAHMIIE KOja je TIOCTaBJheHA

Ha oriegHoM 1oy Hwuoa 2 nHa Komaonwuky.
[TonoxkajuMeTeopOIOITKUX CTaHHIA OCHUTYpPaBajy
perpe3eTaTuBHE MeTeopoJomke Tmonatke npema ICP

Forests.

On MereoposnomIKUX MoaaTtaka TokoMm 2015.
roauHe npaheHn cy 00aBe3HH MapaMeTPH M TO IaJaBHHE
(PR), remniepatypa (AT), penaTtuBHa Bnara Bazayxa (RH),
op3una Berpa (WS), mpasarr Betpa (WD) m comaprHa
panujanmja (SR).

The measured diameters of living trees ranged
from 20.3 to 62.7 cm. The height of living trees on the
subplot ranged from 15.6 m to 29.4 m and the crown
height from 7.5 m to 19.4 m.

19. METEOROLOGICAL OBSERVATIONS

Meteorology measurements, the aim of which
was to describe microclimate conditions in 2015, used
data from the meteorological stations Crni Vrh,
Zlatibor and  Kopaonik of the  Republic
Hydrometeorological Service of Serbia and the
automatic weather station installed on the Level II
sample plot on Kopaonik. The position of the
meteorological  stations  ensured  representative
meteorological data in accordance with ICP Forests.

Meteorological ~measurements in 2015
included the following mandatory parameters:
precipitation (PR), air temperature (AT), relative
humidity (RH), wind speed (WS), wind direction
(WD) and solar radiation (SR).
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Tao6eaa 92. Crncak KiimMaToIomkux craHuia
Table 92. List of weather stations

PeﬂH.H Tomura I'eorpadcka Teorpadeka Haamopcka
6poj/ Cranuna/ OCHUBama/ BpcTa cranune/ p
' . ' mpuHa/ JyKuHa/ BHUCUHA/
Sequence Weather station Estal?hshed Type of station Latitude Longtude Altitude
number in
1 Komnaonuk/Kopaonik 1949 Knumaronouika/Weather 4317 20° 48’ 1710
AyTtomarcka
2 Konaonux/Automatic 2010 Kiumaronomka/Weather | 43017 3077 20° 48’ 50" 1712
Kopaonik
3 Hpuu Bpx/Crni Vrh 1941 Kinumaromomka/Weather 44° 07’ 21°57 1037
4 3narnbop/Zlatibor 1966 Knumatononika/Weather 43° 44 19° 43 1028

Cauxka 348. Meteoponorika cranuiia, Konaonuk Xuapomereopomnomrkor 3aBoaa Permyonuke CpOuje

Figure 348. Weather station Kopaonik Hydrometeorological Service of The Republic of Serbia

Cauka 349. MeTeoposiolika CTaHUI[a 32 ayTOMATCKa MEPEHha MUKPOKIMMATCKAX
ycaoa, OrnenHo mojbe Husoa 2, Konaonuk

Figure 349. Weather station for automatic measurements of microclimatic conditions,
Level II sample plot Kopaonik
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[IpemMa nojanyma ca METEOPOJIOLIKE CTAaHHUIE
Komaonnk  Xwuapomereoposomkor 3aBoga CpOwuje
Cpelllbe MeceUHe TeMIlepaType Ba3ayXxaumajy npaBHIaH
TOIWIIEGN TOK, BBIXOBE BPEIHOCTH pacTy oxa ¢edpyapa
IO jyJla oK Ipema Kpajy roawmHe omamajy.M3yserak je
Mecell jyJ KOJ Kora je CpeAme MecedHa TeMIlepaTypa
Ba3[yXaBUIla OJ CpelmkEe MECEUHE TeMIepaType
Ba3[yxa y aBryCTy IUTO OJCTyHa OJ BHUIIETOAUIIEbET
mpoceka (1981-2010).

Cpenma rogumima TeMIEpaTrypa Baslyxa Yy
2015. ronunn, xao u'y 2014. roguau, uznocu 5.0°C mto
je Bume 3a 1.4°C ox Bumerogummer mpoceka (1981-
2010). Hajxmaguuju mecen je ¢ebpyap ca cpenme
MECEYHOM TeMmmepaTypoMm Bazayxa oxa -4.6°C, a
HajTOIUTUjH jyJI ca CpeArbe MECEUHOM TEMIIEPaTypoM Of
15.5°C.

logummwa ammuryna kojeOama
MECEYHHX TeMmIeparypa Bazayxa uzHocu 20.1°C.

AHanu3upaHe Cy U CpeAme  MEceyHe
MakCUMaJHE W  Cpelle  MECeYHEe  MHHUMAalHe
TeMIeparype BazIyXa. Cpenma MaKCHMaJHa
TeMIIepaTypa HajTorugjer Mecena jyna usnocu 20.2°C, a
Hajxmamaujer (ebpyapa-1.4°C. Cpenmpa MUHUMATHA
TeMIeparypa Ba3dyxa HajTOIUIMjer Mecema jyna je
10.6°C, a mnajxnagaujer ¢edpyapa-8.0°C. Cpenma
TONWINKH-a MUHUMAIHA Temreparypa u3zHocu 1.2°C, a
cpemma TOOWIha MakcuMaliHa Temmeparypa je 9.0°C
IITO j€ BHIIE O] BUIETOAMIIET Tipoceka (1981-2010).

lognmme ammuutyne  Kojebama — Cpelmbe
MECEUHHMX, CpPEIlbe€  MAaKCUMAJIHUX U  Cpelmbe
MUHUMaJIHUX Temneparypa y 2015.roguHu cy BHIIE y
onHocy Ha 2014. ronuny.

Y tabenmm 93 mare cy cpeliibe MEeCeUHE, CPeIhe
MHUHHUMaJIHE MECEYHE, CPeAlk€ MAaKCHUMaJHE MECEUHe,
Cpeliiba TOANIIKbA TEMIIEpaType Ba3ayXxa Kao M HUXOBE
amrmutyze 3a KC Konmaonuk y 2015.rogune.

Ha rpadukony 10 je mprka3aH BHUXOB TOIUTITEHI

cpenme

TOK.

According to the data obtained from the weather
station =~ Kopaonik, = which  belongs to  the
Hydrometeorological Service of Serbia, mean monthly
air temperatures had a regular annual flow. Their values
were rising from January to August and then had a
decreasing trend towards the end of the year. The
exception was the month of July when the mean
monthly air temperature was higher than the mean
monthly air temperature in August, which deviates from
the long-term average (1981-2010).

The mean annual air temperature in 2015 was
the same as in 2014 and amounted to 5.0°C, which was
1.4 °C above the long-term average (1981-2010). The
coldest month was February with the mean monthly air
temperature of -4.6°C, and the hottest July with the
mean monthly air temperature of 15.5°C.

The annual amplitude of mean monthly air
temperature fluctuations was 20.1°C.

The mean monthly maximum and the mean
monthly minimum air temperatures were also analyzed.
The mean maximum air temperature of the hottest
month (July) was 20.2°C and it was -1.4°C in the coldest
month (February). The mean minimum air temperature
of the hottest month (July) was 10.6°C and it was -8.0°C
in the coldest month (February). The mean annual
minimum temperature was 1.2°C, and the mean
maximum temperature amounted to 9.0°C, which was
above the long-term average (1981-2010).

The annual amplitude of mean monthly, mean
monthly maximum and mean monthly minimum air
temperature fluctuations was higher compared to 2014.

Table 93 shows mean monthly, mean monthly
minimum and mean monthly maximum air temperatures
and their amplitudes for WS Kopaonik in 2015.

Graph 10 shows their annual flow.

Ta6ena 93. Cpeame MeceuHe, cpeiibe MUHUMAJIHE MECEUHE, CpeAhbe MaKCHMAaIHE MECEUHE, Cpelliba TOJUIIba U
aMIuTHTyIe TemnepaType Basayxa (C) - KC Komaonuxk, 2015.rox
Table 93. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and

amplitudes of air temperatures ("C) - WS Kopaonik, 2015

r o |m || v | ovi|vr|vm| x| x| x|xm|" ‘X‘r‘frflza/ AX;;E%‘:’
T cp/T mean 38|46 |-31]09 |86 | 104 | 155|151 | 114 |56 35 | 0.1 5.0 20.1
T cp mus/T meam min. | 6.6 | -8.0 | -6.1 | -3.0 | 4.1 | 64 | 106 | 108 | 79 | 25| -02 | -38 1.2 18.8
T cp make/T mean max. | -0.7 | -1.4 | 0.1 | 52 [ 132 ] 143 [ 202 | 196 | 153 | 9.5 | 82 | 4.9 9.0 21.6
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I'paguxon 10. [Nogummu Tok TemnepaType Bazayxa 3a K.C. Komaonuk — 2015.rog.
Graph 10. Annual air temperature flow for the WS Kopaonik in 2015

logummwa cyma namaBuHa y 2015. rogunmn
HaKC Komaonwk m3Hocu 955.2 mm mto je 3a 387 MM
Hmwke Hero y 2014.rommam m 3a 29 MM HIDKE O
pumerogummy - npocek  (1981-2010). Mecenr ca
HajBHIIOM MECEYHOM CYMOM TIaJaBHHA jeé MapT ca
133.1MM, a HajHIDKOM jyJI ca BHCHHOM IIaJaBUHA O]
16.7 mm.

Ha rpaduxony 11 mnpencraBmene cy MecedHe
cyme manaBuHa Ha Kimmarckoj cranuiu KomaoHuk y
2015 roguHM".

Tabesa 94. Cpenme MeceUHe U TOAUIILE KOJTUYUHE 11aJa

The annual sum of precipitation in 2015
measured at WS Kopaonik was 955.2 mm. It was 387
mm less rainfall than in 2014 and 29 mm below the
long-term average. March was the month with the
highest monthly sum of precipitation of 133.1 mm and
July with the lowest sum of 16.7 mm.

Graph 11 shows the monthly rainfall totals
measured at the weather station Kopaonik in 2015.

BuHa (MM) - KC Konaonuk, 2015.rox

Table 94. Mean monthly and annual sum of precipitation (mm) — WS Kopaonik, 2015

I i} 11 v \% VI VI | VI | IX X Xt | xu | Tommuma/
Annual
1082 | 910 | 1331 | 853 | 1129 | 964 | 167 | 580 | 590 | 1129 | 627 | 19.0 955.2
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I'paduxon 11. Meceune cyme mamaBuaa Ha K.C Konmaonuk— 2015.roxm.
Graph 11. Monthly sum of precipitation for the WS Kopaonik in 2015

VY tabenu 95 mare cy cpelrbe MECEUHE, CPEIhbe
MUHHMaJIHE MECEYHE, CpPEeHhe MaKCHMalHE MECEYHE H
Cpelibe TONWIIBE BPEIHOCTH pEJaTHBHA BIAKHOCT
Bazayxa 3a KC Komaonuk y 2015.roquHmu.

Ha HuMBOy cpenmux meceunux BpeaHoctn KC
Konaonuk ce Hamasum y KaTeropHju yMEpEeHO BIa>KHOT
Bazayxa (75% - 90%).

Table 95 shows mean monthly, mean
monthly minimum, mean monthly maximum and
mean annual values of air humidity measured at
WS Kopaonik in 2015.

In terms of mean monthly values, WS
Kopaonik is in the category of moderately humid
air (75% - 90%).

Ta6ena 95. Cpenma MeceuHa, cpefmba MUHAMAIHA MECEYHA, CPEellbeé MaKCUMalHa MECEYHA U CPellba TOANIIbHA
penaTuBHA BIaKHOCT Baszayxa (%) - KC Konaonwuk, 2015.rox
Table 95. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual air humidity (%) — WS

Kopaonik, 2015

I | m | |[1v| v | vi|vio|vil| IX | X | XI|XI| Tommma
Pe. maax cp/ 89 | 87 | 91 | 83| 8 | 87 | 77 | 75 | 81 | 89 | 72 | 75 82
Relative humidity, mean
Pen. mak cpmun/ | g 0 1 gy 1 63| 63 | 70 | 56 | 59 | 67 | 71 | 57 | 54 66
Relative humidity,mean min
Pen. mrak cp maxc/ 96 | 95 | 97 | 98| 99 | 99 | 94 | 89 | 94 | 98 | 88 | 92 95
Relative humidity, mean max

207




Cuauke 350 u 351. Meteoposonika cranuna, Llpau Bpx Xunpomereoponomkor 3aBoja Pemyonmke Cpouje
Figure 350 and 351. Weather station Crni Vrh, Hydrometeorological Service of the Republic of Serbia

Kao mro je mpukazano y tabemn 96 m Ha
rpaduxony 12 m ma KC LpHu Bpx cpeame meceuHe
TeMIlepaType Ba3ayxa UMajy NpaBHJIaH TOJHUIIBU TOK,
OJHOCHO HUXOBE BPEJHOCTH pacTy onx ¢edpyapa 1o
jyna a 3atuMm omnanajy ao nenemopa.l3yserak je mMecerl
HOBEeMOap KOJ KOra je cpelme MecedHa TeMmIeparypa
Basdayxa BHIIA OJf CPEAlBE MecedyHe TeMIeparype
Ba3ayxa y OKTOOpY IITO OZCTyHa OJ BUIICTOMIIHET
npoceka (1981-2010).

Cpenma TOIUIIKBA TeMIlepaTypa Bas3gyxa Ha
KC Lpnu Bpx nznocu 8.1°C wto je 3a 0.6°C Hmxe of
cpenme roaumimke Temmeparype y 2014. romuHe u
2.7°C op sBumeromummer mpoceka (1981-2010).
Hajxnamauju mecen je ¢ebpyap ca cpelmbe MeceuHOM
Temreparypom Baznayxa ox -3.1°C, a HajToruMju jyi ca
cpenme MeceuHoM Temmneparypom of 20.1°C.

lomnmma aMIumiTyzna Komebama — Cpeame
MECEYHHX TeMmIleparypa Bazayxa m3Hocu 23.2°C mro
je 3a 4.7°C Buie o1 TOAMIIBE aMIUIUTYAE Kojiebama
cpenme MeceuHux Ttemmeparypa y 2014 .rogwmHm u
2.7°C op Bumeroauumer npoceka (1981-2010).

Cpenma MeceyHa MaKCHMalHa TeMIlepaTypa
HajTOIUIMjer Mecemna jyna wuw3Hocu  25.1°C, a
Hajximagaujer (ebpyapa -0.2°C.Cpenma MecedHa
MUHHMAJTHA TeMIlepaTypa Ba3yxa HajTOILUTHjer Mecera
jyna je 16.1°C, a najxiagaujer ¢ebpyapa je -5.3°C.
Cpenma rofMiikba MHHUMATHA TeMIlepaTypa WU3HOCH
5.1°Cmiro je Bume 3a 1.7°C o BHIIETOJHIIEHET
mpoceka  (1981-2010), a  cpeama  ToAMIIEka
MakcuMaidHa Temmeparypa u3Hocu 11.9°C mTo je
takohe Bumie 3a 1.1°C oj BUIIETOUINET TPOCEKa

As shown in Table 96 and Graph 12, the mean
monthly air temperatures on the WS Crni Vrh also had
a regular annual flow, i.e. their values were rising from
January to August and then showed a decreasing trend
towards December. The exception was the month of
November when the mean monthly air temperature was
higher than the mean monthly air temperature in
October, which deviates from the long-term average
(1981-2010).

The mean annual air temperature at WS Crni
Vrh was 8.1°C, which was 0.6°C below the mean
annual air temperature in 2014. February was the
coldest month with the mean monthly air temperature
of -3.1°C, and July was the hottest with the mean
monthly air temperature of 20.1°C.

The annual amplitude of mean monthly air
temperature fluctuations was 23.2°C which was 4.7°C
higher than the annual amplitude of mean monthly air
temperature fluctuations in 2014 and 2.7°C above the
long-term average (1981-2010).

The mean monthly maximum air temperature
of the hottest month (July) was 25.1°C and it was -
0.2°C in the coldest month (February).The mean
monthly minimum air temperature of the hottest month
(July) was 16.1°C and it was -5.3°C in the coldest
month (February). The mean annual minimum
temperature was 5.1°C, which was 1.7°C above the
long-term average (1981-2010) and the mean annual
maximum temperature amounted to 11.9°C, which was
also above the long-term average (1981-2010) by
1.1°C.
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(1981-2010).

lomnmime ammutyne Konebama Cpelmbe
MaKCHMaJlHE U CPEAe MHHHMATHE TeMIepaType y
2015.romuan cy Bume y omHocy Ha 2014. romuny ©
BHIIIETOTUTITELET Tpoceka (1981-2010).

The annual amplitude of mean maximum and
mean minimum air temperature fluctuations was in
2015 was a bit higher compared to 2014 and the long-
term average (1981-2010).
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6 //j/ \\\\ —&— cp. Mec. Temn./
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I'padukon 12. Tomgummu Tok Temneparype Bazayxa 3a K.C. Lpau Bpx — 2015.r07.

Graph 12. Annual air temperature

flow for the WS Crni vrh in 2015

Tabeaa 96. Cpenme MecedHe, cpefrbe MUHUMATHE MECEUHE, CPEAhe MaKCUMAalTHE MECCUHE, Cpe/Iha TOMUIIha 1
ammuTyae Temneparype Basayxa (°C) - KC Lpau Bpx, 2015.rox.
Table 96. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and air

temperature amplitudes (°C) — WS Crni Vrh, 2015

Tomummwa/ | Ammuryna/

I n| m | v \% Vi | vin | vin | IX X | x| xmo| SO Amplitude

Tep/ 43| 31| 05| 64 | 130 ] 150 | 201 | 193 | 142 | 56 | 59 | 16 8.1 232
T mean

Tepwm/ 1 h | 53| 17| 25 | 96 | 117 | 161 | 157 | 113 | 36 | 30 | 08 5.1 214
T mean min.

Tepmaxe/ 1y 1 60| 36 | 119 | 170 | 191 | 250 | 238 | 182 | 84 | 97 | 5.0 11.9 25.3
T mean max.

Tomumma cyma mamaBuna y 2015. roguHm Ha
KC Ipuu Bpx m3Hocwia je 765 MM mro je 3a 372 MM
HIWKe y ogHocy Ha 2014.romuHu U 3a 4 MM HIXKE Y
OJIHOCY Ha BHIIEroauumy mpocek (1981-2010).

Hajmama xonwanHa mamaBuHa 3a0eiiexeHa je y
neueMOpy (4.2 mm) a HajBeha y okToOpy (141.5 Mm).

Ha rpaduxony 13 mnpencraBmbeHe cy MecedHe
cyme manaBuHa Ha Kmmmarckoj cramuiu LlpHU BpxX y
2015 rognan

The annual rainfall total in 2015 measured at
WS Crni Vrh was 756 mm, which was 371 mm lower
than in 2014 and 4 mm below the long-term average
(1981-2010).

December was the month with the lowest
monthly sum of precipitation of 4.22 mm and October
with the highest sum of 141.5 mm.

Graph 13 shows the monthly rainfall totals
measured at the weather station Crni Vrh in 2015.
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I'paduxon 13 Meceune cyme manapuaa Ha K.C Lpan Bpx — 2015.ro1.
Graph 13. Monthly sum of precipitation for the WS Crni Vrh in 2015

Tabesa 97. Cpenme MeceuHe U TOAMIIE KomuunHe magaBuHa (MM) - KC Lpau Bpx, 2015.T018
Table 97. Mean monthly and annual sum of precipitation (mm) — WS CrniVrh, 2015

I 1 11 v \% VI VII | VII X X X1 XII Tonuuma/
Annual
58.6 52.5 73.8 55.3 71.7 62.9 10.1 65.7 1169 | 1415 | 51.5 42 764.7

VY Tabenu 98 nare cy cpelrme MECEUYHE, CPEIhe Table 98 shows mean monthly, mean monthly
MUHUMAaJTHE MECEYHE, Cpelli-eé MakCHMallHe MeceyHe W minimum, mean monthly maximum and mean annual
cpellbe TOAMIIELE BPEAHOCTU penaTuBHa BiaxHocT values of air humidity measured at WS Crni Vrh in
Baznyxa 3a KC Lpuau Bpx 2015.rogusu. 2015.

Ta6ena 98. Cpenma mMecedHa, cpellba MUHAMaTHa MECEYHA, CPElbe MaKCHMallHA MECEUHA U CPelba TOAMIIbHA
penatuBHa BIaxHoCT Bazayxa (%) - KC Lpnau Bpx, 2015.roxn

Table 98. Mean monthly, mean monthly minimum, mean monthly maximum, and mean annual air humidity (%) —
WS CrniVrh, 2015

I | m | v | v VI | vio | vio | IX X X1 | xip | Tommuma/

Annual

Pen. prax cp/ 86 | 90 | 8 | 65 | 75 73 61 63 80 8 | 71 | 77 76
Rel.humidity mean

Pex. pra cp mun/ 75 | 82 | 72 | 46 | 58 58 44 49 67 80 54 | 58 62
Rel.humidity mean min.

Pex. mrax cp maxc/ 95 | 97 95 | 84 | 91 87 77 75 91 94 87 | 90 89
Rel.humidity mean max.

Ha nuBOy cpenme meceunux BpeaHoctd u KC

In terms of mean monthly values, WS Crni

Llpsu BpX ce Hamasu y KaTeropuju yMEpeHO BIAKHOI  Vrh is in the category of moderately humid air (75%

Bazayxa (75% - 90%).

-90%).
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Canka 352. MereopoJolika CTaHAIIA,
3natndop XuapoMeTeopoIONIKOT 3aBOAa
Perry6nmke CpOuje
Figure 352. Weather station Zlatibor,
Hydrometeorological Service of the Republic of Serbia

IIpema momamuma ca KC 3matubop cpefmbe
MECeUHEe  TeMIeparype  Ba3AyXaumajy  TpaBHIaH
TOJUIIEBY TOK, F(bUXOBE BPEIHOCTH PACTY O jaHyapa Ji0
Jjyna 0K Ipema Kpajy roJuHe Omajajy.

VY Tabenu 99 nare cy cpelme MEeCeUHe, CPelhe
MUHUMAJIHE MECEUHE, CPEIh¢ MaKCHMAallHE MECCUHE,
Cpelliba TOIHIIHA TEMIIEpaTypa Ba3ayxa Kao M BUXOBE
ammmutyne 3a KC 3matubop y 2015 romunu.Cpenma
roJuiima Temmepatrypa Bazayxa Ha KC 3matubop
muocu 8.9°C mro je Hmxke 3a 0.2°C on cpenme
roauiimke Temmeparype y 2014. ronuae u Butme 3a 1.2°C
oJ1 BuIIeronuuImer npoceka (1981-2010).

Hajxmagauju Mecenr je ¢ebOpyap ca cpefmbe
MeceyHOM TemIiepaTypoM Bazayxa on -0.8°C, a
HAJTOILIMjH JyJI ca CPEAbEe MECEUYHOM TEMIIEPATypOM OJ1
20.6°C.

logumma ammutyna Kojebama — Cpelibe
MECEYHHUX TeMIleparypa Ba3ayxa usnocu 21.4°C mito je
3a 3.9°C Bulle O TOAMIIKEC aMIUIUTYJE KoyeOarma
cpemmbe MeceuHnx Temrieparypa y 2014.romuau u 3a
1.8°C op Bumeroaumimer npoceka (1981-2010).

Cpenma MeceyHa MakCHMalHa TeMIlepaTypa
HajTOILIMjer  Mecema jyia u3Hocu  26.3°C, a
Hajxnmagaujer (¢edpyapa 3.7°C. Cpenma MecedHa
MUHHMaJIHA TeMIlepaTypa Ba3lyxa Mecella jyna je
15.0°C, a majxmamuujer ¢edpyapa je -4.1°C. Cpenma
TOIMIIE>a MUHAMAJTHA TeMneparypa uznocH 4.8 °C, mro
je Bume 3a 0.9°C ox sumerogummer npoceka (1981-
2010), a cpenma TogUIIHA MaKCUMaJHA TeMIIEpaTypa

According to the data obtained from the weather
station Zlatibor, mean monthly air temperatures had a
regular annual flow. Their values were rising from
January to August and from August they had a
decreasing trend towards the end of the year

Table 99 shows mean monthly, mean monthly
minimum, mean monthly maximum, mean annual
temperatures and air temperature amplitudes measured
at WS Zlatibor in 2015. The mean annual air
temperature at WS Zlatibor was 8.9°C, which was 0.2°C
below the mean annual air temperature in 2014 and
1.2°C above the long-term average (1981-2010).

February was the coldest month with the mean
monthly air temperature of -0.8°C and July was the
hottest with the mean monthly temperature of 20.6°C.

The annual amplitude of mean monthly air
temperature fluctuations was 21.4°C, which was 3.9°C
higher than the annual amplitude of mean monthly air
temperature fluctuations in 2014 and 1.8°C above the
long-term average (1981-2010).

The mean monthly maximum air temperature of
the hottest month (July) was 26.3°C and it was 3.7°C in
the coldest month (February). The mean monthly
minimum air temperature of the hottest month (July)
was 15.0°C and it was -4.1°C in the coldest month
(February). The mean annual minimum temperature was
4.8°C, which was 0.9°C above the long-term average
(1981-2010) and the mean annual maximum temperature
amounted to 11.9°C, which was 0.9°C above the long-
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m3Hocn 11.9°C mro je Bume 3a 09°C on
BUIIEroAuIImker npoceka (1981-2010).
lomnmme amiumatyne  Koiebama — Cpelmbe

MaKCUMaJIHUX M Cpelmhe MUHHMAIHUX TeMIeparypa y
2014.rogunu cy Bume y oaHocy Ha 2014. roauny u
BHIIErouIIEHRHN Tipocek (1981-2010).

term average (1981-2010).

The annual amplitude of mean maximum and
mean minimum air temperature fluctuations was in 2015
a bit higher compared to 2014 and the long-term average
(1981-2010).
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I'paduxon 14.onumimu Tok TeMieparype Bazayxa 3a K.C. 3matu6op — 2015.rox.
Graph 14. Annual air temperature flow for the WS Zlatibor in 2015

Tabeaa 99. Cpenme MecedHe, CpeIbe MUHUMATHE MECCUHE, CPEIbe MAKCHMAITHE MECEUHE, CPE/Iha TOANIIHA 1
ammuTyae Temneparype Basayxa (°C) - KC 3maru6op, 2015.rox
Table99. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and

amplitudes of air temperatures (°C) — WS Zlatibor, 2015

I i m | v Y% VI | VIl | viI | IX X x1 | x| Fomuuma/ | Amnmaryna/
Annual Amplitude
Tep/ 08 | 08| 19 | 66 | 138 | 156 | 206 | 201 | 154 | 88 | 57 | 0.1 8.9 21.4
T mean
Tepmwm/ - 591 41 | 13| 16 | 92 | 109 | 150 | 1510 | 113 | 59 | 1.8 | 36 48 19.2
T mean min.
Tepmaxe/ ) ol 39 | 61 | 120 | 190 | 207 | 263 | 259 | 206 | 135 | 113 | 54 13.9 23.5
T mean max.

VY tabemn 100 mare cy MecedHe W TOIUIIEHA
cyma mamaBuHa y 2015. rommuu 3a KC 3matudop.
lNogunmma cyma nanaBuHa n3Hocuna je 934.2 MM mro je
3a 581 MM mame y ogHocy Ha 2014.roguau u 83 MM
Mam€e y OJTHOCY Ha BUIIETOAUIIHBH mpocek (1981-2010).

Mecenr ca HajBUIIOM MECEYHOM CYMOM
nazaBuHa je jyH ca 129.8 MM, a HajHIKOM Aeuembap ca
BUCHHOM IafiaBuHa ox 5.0 MMm.

Table 100 shows monthly and annual rainfall
totals in 2015 measured at WS Zlatibor. The annual
rainfall total in 2015 measured at WS Zlatibor was 934.2
mm, which was 581 mm less than the rainfall measured
in 2014 and 83 mm below the long-term average (1981-
2010).

June was the month with the highest monthly
sum of precipitation of 129.8 mm and December with
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Ha rpaduxony 15 mpencraBibene cy Meceune the lowest sum 5.0 mm.
cyMme majzaBMHa Ha Kiumarolsomkoj ctanumu 31aTHoop Graph 15 shows the monthly rainfall totals
y 2015. measured at the weather station Zlatibor in 2015.
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I'paduxon 15. Meceune cyme nmagasuna Ha K.C 3natubop — 2015.ros.
Graph 15. Monthly sum of precipitation for the WS Zlatibor in 2015

Ta6emal00. Cpenmbe MeceuHe 1 TouIkba KomyrHa nagasuHa (MM) - KC 3matucop, 2015.rox
Table 100. Mean monthly and annual sum of precipitation (mm) — WS Zlatibor, 2015

I I I v \% VI VI | VIO X X XI XII Tommura/
Annual
63.8 80.6 148.4 82.5 439 129.8 10 114.5 98.2 91.8 65.7 5.0 934.2
VY tabenu 101 gate cy cpeime MecevHe, Cpelmhe Table 101 shows mean monthly, mean monthly

MUHUMAaJTHE MECEUYHE, Cpelli-€é MakCHMallHe MeceyHe W minimum, mean monthly maximum and mean annual
Cpelma TOAMIIa BpeOHOCTa perathBHE BiaxkHOCT values of air humidity measured at WS Zlatibor in 2015.
Bazayxa 3a KC 3narubop y 2015.rogunu.

Ta6enal0l. Cpenma MeceuHa, cpelllba MUHUMAaJIHa MECeYHa, Cpelhe MaKCUMalHa MECeUHa M Cpelbha TOAHLIbHA
penaTuBHa BiaxHocT Basayxa (%) - KC 3natubop, 2015.roxn

Table 101. Mean monthly, mean monthly minimum, mean monthly maximum, and mean annual air humidity (%) —
WS Zlatibor, 2015

I | m | v \% VI | vio | vio | IX X xi | xu | Tommuma/

Annual

Pen. prax cp/ 84 | 83 | 8 | 68 | 69 73 64 64 72 83 72 | 84 75
Rel.humidity mean

Pen. pnax cp mun/ 71 | 69 | 63 | 45 | 50 55 45 45 54 65 55 | 66 57
Rel.humidity mean min.

Pex. mrasx cp maxc/ 95 | 93 95 | 89 | 88 91 83 82 85 93 87 | 94 90
Rel.humidity mean max.
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MakcuManHe BpPEOHOCTH CpEeAme MeceyHe
pelaTHBHE BIAKHOCTH Ba3lyxa jaBJbajy C€ Y 3UMCKUM
MeCeIMMa IITO je MOCIIENIAa CHIKaBakheM TeMTepaType
BazIyxa.

Ha wuBOy cpeame meceunux BpemHoctn KC
3naTtubop ce y KaTeropuju yMEPEeHO BIAKHOT Ba3ayxa
(75% - 90%).

VY Tabenama y AHekcy 5 HaTH Cy OCHOBHH
MoJIaIu 0 METEOPOIOUIKUM CTaHMLIaMa u
METEOPOJIOUIKH TOAALH ca METEOpONIOoIKUX cTaHNIaKC
Komaonuk, AC Komaonuk, KC Ipuu Bpx um KC
3natubop, u AC @pymika ['opa.

The maximum values of the mean monthly
relative air humidity occurred in the winter months as a
result of the 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.
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20. Y30PKOBAILE U AHAJIM3E JIMIIKA CA
CTABAJIA HA TIAPIEJAMA [PBOT
HUBOA MOHHUTOPHHI' A

VY3opkoBame numha W YETHHA W3 KPOLIHH
crabana Ha maplienaMa 3a TPBU HHUBO MOHHUTOPHHTA
BpIIM ce Ha JieceT TroauHa. [IpeTxojHa aHam3a
ACMMJIAIIMOHUX opraHa crabaia Ha mapriesnama MmpBoT
HUBOA MOHUTOpUHTa y PemyOnuun CpOuju u3BpiueHa je
2003. m 2004. TomuMHE WPWINKOM YCTAaHOBJhbAaBama
Mpexe Tadaka NmpBor HHBoa. OCHOBHH IWJb aHAJM3E
ACUMUIIAIIMOHUX OpraHa je yTBphuBame Mojaraka
BE3aHMX 3a MHHEpalHy HcXpaHy crabama jep
HeaJleKBaTHa MHHEpaJHA HWCXpaHa y3pOKyje TMaj
BUTAJTHOCTH cTabana, a Takohe MoOKe MojayaTH yTHIa]
3araeba Ba3gyxa Ha CcTalke IIyma. Bucoke
KOHIICHTpAITHje HEKUX XEMH|CKHUX €JIeMEeHATa y JuIny u
YeTHHaMa MOTy OWTH UM pe3yJiTaT BUCOKOT HHBOA
3arahema Bazmyxa. Ilopen Tora ucxpaHa UIyMCKOT
IpBeha WMa BENWKHM 3HA4Yaj 3a MpHUpacT crabama u
BbUXOBY CIIOCOOHOCT Ja JIaKIle TIOJHECY JeOBarbe
HETOBOJbHUX (hakTopa OMOTHYKE U AOMOTHYKE PUPOJE.
300r HaBeACHOT XEMHjCKe aHaju3e Juiha v 4eTuHa cy
O]l BEJIMKOT 3Hauaja 3a MPaBIIHO TyMademke pe3yliTara
MOHHTOPHWHTA CTamka IIyMa.

Ha mnapuenama mnpBor HHBOA je MPIIUKOM
IUXOBE WHCTANANMje W3BPIICHO O0eNekKaBame IO TIET
crabaia rTinaBHE BpcTe aApBeha ca KOjUX Cy y3eTH
y30pIM. Y30pKOBame acHUMHJIAIMOHMX opraHa Ha 13
mapriena mpBor HuBoa MoHuTopuHra y All BojBommam
u3BpiieHo je y mepuomxy ox 21. 07. 2015. mo 06. 07.
2015. Y3opkoBame je BpIIeHO MoMoOhy ,, TEeIEeCKOTICKIX
Makaza“ WIM CKHIAmkeM TpaHuYWIla MOMONhy JoBauke
nymke. CakIUbeHH Y30pIM CY YIAaKOBaHM Ha HAYWH
MpeaBUheH YIYTCTBOM W TIPEHETH y jabopatopujy
WucTuTyTa 32 HH3MJCKO IIYMapCTBO M YKMBOTHY
CpE/IVIHY Ha aHAJN3Y.

Pesynratn ananmsa mpuKa3aHW Cy Y HapeTHHM
tabenama 672005.PLF, 672012.FOT u 672012.FOM.

20. ANALYSES OF LEAVES SAMPLED ON
LEVEL ONE MONITORING SAMPLE PLOTS

Sampling leaves and needles from the tree crowns
on the level one monitoring sample plots is carried out
every ten years. Previous analysis of assimilation parts
on the Level I sample plots established for tree
monitoring in the Republic of Serbia was carried out in
2003 and 2004 when the grid was established. The main
objective of the analysis of assimilation parts is to
provide data on tree mineral nutrition since inadequate
nutrient supply may be a direct cause of low tree vitality
or a factor which increases adverse air pollution effects.
High concentrations of certain elements in the leaf or
needle tissues may be the effect of high air-pollution
levels. Furthermore, forest tree nutrition has a great
influence on forest tree increment and growth as well as
their ability to withstand adverse effects of biotic and
abiotic agents. Therefore, chemical analyses of leaves
and needles are of great importance in the interpretation
of the results on forest condition monitoring.

Upon the establishment of Level 1 sample plots
five trees of the main species were marked for sampling.
Sampling of assimilation parts on 13 sample plots
established for monitoring in AP Vojvodina was
conducted in the period from July 21* to July 6th, 2015.
Sampling was done using the “telescoping scissors™ or
by removing shoots using a hunting rifle. The collected
samples were packed according to the Manual
instructions and transferred to the laboratory of the
Institute of Lowland Forestry and Environment for
analysis.

The results of the analyses are presented in the
following tables: 672005.PLF, 672012.FOT wu
672012.FOM.
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Ta6ena 102. (PLF) Ta0ena ca momanuma o napueiy 3a OleHy XeMHjCKOT caApikaja UIiinia 1 nuinha
Table 102. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves

Penuu 6poj Kon npxase Bpoj mapuene Jlatym oueHe I'eorpadcka mmpuna Teorpageka Hanmopcka Bucuna/Kon Ocrana 3anaxarma
Sequence number Country Code Plot number Date of sampling Latitude L?;:gﬁﬁge Altitude Other observations

1 67 101 06 08 15 21°01'30" 44°53'01" 3

2 67 102 310715 19°00' 01" 45°27' 24" 2

3 67 103 0408 15 19° 12' 06" 45°27' 09" 2

4 67 104 220715 19°11'33" 45°01' 16" 2

5 67 105 2507 15 20° 00' 29" 45°09' 55" 4

6 67 106 2407 15 19° 48' 16" 45°09' 55" 9

7 67 421 0608 15 21°22' 52" 45° 08' 06" 8

8 67 422 2707 15 19° 37" 40" 46° 08' 06" 3

9 67 423 2907 15 18°57' 05" 45° 48' 59" 2

10 67 424 2407 15 197 39' 08" 45°09' 47" 5

11 67 425 220725 19°11'31" 44° 59' 06" 2

12 67 426 210515 19° 51" 48" 44° 44' 02" 2

13 67 427 210715 20°01'01" 44°41'57" 2
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Taoena 103. (FOT)
Table 103. (FOT)

Pen. 6poj bpoj mapuerne/ I:fm};glzplll(j bpoj cTabna Bpcra (311;3%? Bc%?pﬁgiia Ocranazamaxama
Sequence number Plot number Tree number Species Leaf age Number of age Other observations
classes

1 101 67101 F1-F5 129 0 2

2 101 67101 F1-F5 129 1 2

3 102 67102 F1-F5 033 0 1

4 103 67103 F1-F5 056 0 1

5 104 67104 F1-F5 033 0 1

6 105 67105 F1-F5 069 0 1

7 106 67106 F1-F5 048 0 1

8 421 67421 F1-F5 048 0 1

9 422 67422 F1-F5 129 0 2

10 422 67422 F1-F5 129 1 2

11 423 67423 F1-F5 051 0 1
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Ta6esna 104. (FOM) Iloganu donujapaux aHagn3a
Table 104. (FOM) Datafile on foliar analysis

ke 5 .
S, g §"g § a %) S [+ = E < 8 E ; s S =) o0 &‘0 B0 oh =) o0 B0 =1)) =) =) g S
EE| 25 53 s8ls25/225|E 8. |2.8. 12 |2 |2 |2 |22 |8 |2 |2 |3 |3 |3 |2 E5
8| EE S 22| 235 83zl 82| 8”Z E E | E | E E |3 = = = e Z 52
£5 | g8 = 5 A& ZEF| 2EE| D 0T = 3 z. v |~ |3 2 | = o S = & S | & S 5
o n < |Z] & Q 2 Q 7] 52
3 N 55 s £ | S = S8
1 101 67101 129 | 060815 | 210116 42,82 10,70 | 0,90 | 1,04 | 1,83 1,04 | 6,44 | 48,08 | 26,24 16,72 52,40 | 8,30 | 51,24 | 2171,00
2 101 67101 129 | 060815 | 210116 42,82 11,62 | 0,64 | 0,75 | 4,25 1,66 | 5,14 | 46,87 | 25,54 | 23,79 | 157,87 | 5,83 | 55,20 | 1997,00
3 102 67102 033 310715 | 210116 37,14 23,59 | 1,31 | 3,56 | 14,27 | 3,51 | 12.71 | 42,47 | 96,02 | 28,03 81,28 | 8,74 | 103,07 | 3448,00
4 103 67103 056 | 040815 | 210116 4,46 31,63 | 1,19 | 1,42 | 13,39 | 5,62 | 3,29 | 4544 | 21,06 | 52,30 57,09 | 6,08 | 75,95 | 2780.00
5 104 67104 033 | 220715 | 210116 34,50 20,93 | 1,18 | 2,40 | 13,44 | 4,16 | 9,20 | 43,44 | 53,69 | 36,78 | 74,59 | 584 | 61,16 | 3835,00
6 105 67105 069 250715 | 210116 24,14 31,11 | 1.86 | 1,69 | 11,73 | 4,45 | 13,06 | 42,37 | 17,35 | 59,02 | 190,64 | 8,13 | 62,25 | 2714,00
7 106 67106 048 240715 | 210116 21,12 24,54 | 1,17 | 1,35 | 7,56 | 2,00 | 7,11 | 45,52 | 29,23 | 813,85 | 132,08 | 6,77 | 67,24 | 3309,00
8 421 67421 048 | 060815 | 210116 17,92 17,57 | 1,29 | 1,11 | 7,09 | 1,63 | 7,89 | 45,68 | 28,33 | 367,84 | 125,37 | 9,73 | 65,60 | 3562,00
9 422 67422 129 270715 | 210116 93,83 1524 | 1,28 | 1,02 | 6,19 1,21 | 6,56 | 45,97 | 2991 31,11 45,46 | 5,31 | 61,07 | 3068,00
10 422 67422 129 270715 | 210116 117,2 12,27 | 0,85 | 1.00 | 442 | 1,66 | 3,76 | 4840 | 22,50 | 50,28 | 115,65 | 4,14 | 64,43 | 3211,00
11 423 67423 041 290715 | 210116 33,78 19,62 | 1,27 | 1,19 | 7,66 | 191 | 6,66 | 46,22 | 37,62 | 406,97 | 137,02 | 594 | 71,50 | 3379,00
12 424 67424 048 240715 | 210116 21,36 22,26 | 1,27 | 1,20 | 7,55 1,70 | 6,91 | 46,32 | 29,26 | 621,66 | 92,78 | 5,69 | 70,84 | 3790,00
13 425 67425 051 220715 | 210116 20,50 21,35 | 1,48 | 1,30 | 7,20 | 2,50 | 6,82 | 44,75 | 28,19 | 402,14 | 107,55 | 6,72 | 78,91 | 3564,00
14 426 67426 051 210715 | 210116 22,38 21,70 | 1,22 | 1,23 | 5,64 | 2,23 | 534 | 46,74 | 18,80 | 33,71 | 115,34
15 427 67427 051 210714 | 210116 15,58 2395 | 143 | 1,15 | 6,85 | 2,36 | 5,14 | 48,61 | 21,92 | 7842 | 130,72
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21. MOHUTOPUHI' HA BUOUHINKAIIN]-
CKHM NAPLEJIAMA PYT'OI' HUBOA
MOHHUTOPHUHTI A

VIHTeH3MBHI MOHUTOPHHT Ha MapIiesaaMa Jpyror

HMBOA TIPEJCTaB/ba MYNTHIUCLUUIUIMHAPAH MPHUCTYI

npahewy yTHLaja Haj3HaYajHUjUX (pakTopa M Tpoleca

Ha cTamke IIYMCKMX ekocuctema. [lomamum koju ce

JI0OWjy OBMM HWBOM MOHHTOPHHTA CYy 3HAYajHU 32 YBU]

y CTame IIyMa, OJPKHUBO Ta3l0Bamke IIyMaMa, 3allTUTY

OnomuBep3uTeTa, 3AIUTUTY IIyMa M mpaheme yTuiaja

KIMMAaTCKUX TPOMEHa Ha cTame myma. Kao mro je u

paHUjUX TOAMHA HaBO)EHO MHTEH3MBAH MOHHUTOPUHI HA

napuenama Apyror HUBOa je O BEJIMKOT MPaKTHYHOT
3Ha4yaja 3a yTBphUBamE U TyMadewme Y3pOYHO -

HOCJICINYHUX OJHOCA BE3aHUX 3a MPOMEHE KOje TOKOM

BpeMeHa HacTajy Yy IIYMCKMM EKOCHCTeMHUMA.

[pennoxkesnm w  oxn  crpane  IlokpajuHcKor

ceKkperapujata 3a IOJFONPHUBPENY, BOJIOIPUBPERY H

IIyMapcTBO MNpuxBaheHMM IIPOjEKTOM CIPOBONEHA

MOHUTOPUHTA yTHIIaja 3arahlema Ba3lyXa Ha CTambe

IyMCKHUX ekocuctema y 2015. je Oumo rranupaHo 1a ce

Ha JIB€ Tapueie Ayror HuBoa MoHuTOpuHTa y All
BojBomuan  u3Bpme  cinenehe  akTUBHOCTH — Ha
MOHHUTOPUHTY:

IIpoueHa crama KpommbH cTadasia
Ananu3a sumha ca crabana
DeHoJIONIKA 0CMaTpamha

OueHa cacTaBa U 3aCTYNJbEeHOCTH NPU3eMHe
Bereraimuje

Onena omrehewa umha ox 030Ha
OnpehuBame npupacra cradaaa
Merteoposonika ocMaTpama
OapehuBame cactaBa atMocgepcKHuX
najaBuHa (Aeno3uumje)

OnpehuBame XxeMHjCKOT cacTaBa oMaJior
Jumha, rpaHYnIAa U M1010Ba

HaBenene akTHMBHOCTH cy CIpOBEIEHE Ha 00€
napuene APYror HUBOa MOHHTOpHHTra. IIpojekToM cy
Oune cy mpenBuljeHe W aHAJIM3€ 3EMJBHIIHOT PacTBOpPa
aJIi TOKOM T'OIMHE HUj€ CaKyIlJbEHa J0BOJbHA KOJMUUHA
y30paka Kkoja Ou Ouia aHanu3upaHa. MOHHTOPUHT Ha
o0e maprese Opyror HUBOA je CIPOBEACH Y CKJaly ca
OpUPYYHUIIMMA O METoAaMa M KpUTepujyMHMa 3a
yCarjlallleHO Y30pKOBamWke€, OLEHY, MOHHUTOPUHI U
aHanmu3y yTtuiaja 3arahema Basayxa Ha myme. Creaehu
JIe0 M3BELITaja CaApKU IO JIeJ0OBMMa MOHMTOPHMHIA
IpUKa3aHe ¥ aHAIM3UPaHe NPUKYIIJbEHE [OJaTKe Ha 00e
napuene apyror HuBoa y All BojBogmnu yHete y
onroeapajyhe oOpacie mnpeaBulieHe 3a TOIHOIICHE
W3BEINTaja.

21. MONITORING ON LEVEL TWO
MONITORING SAMPLE PLOTS

Intensive monitoring on Level II sample plots is
a multidisciplinary approach to monitoring the impact of
the most important factors and processes on the
condition of forest ecosystems. The data obtained from
this level of monitoring are important for the insight into
the forest condition, sustainable forest management,
biodiversity conservation, forest protection and
monitoring of the impact of climate change on the
forests. As stated in previous years, intensive monitoring
on Level II monitoring plots is of great practical
importance for the identification and interpretation of
the cause - effect relationships regarding the changes
that occur over time in forest ecosystems. The program
of monitoring the impact of air pollution on the state of
forest ecosystems in 2015, proposed by the Provincial
Secretariat for Agriculture, Forestry and Water
Management, included the monitoring of the following
parameters on two Level II sample plots in AP
Vojvodina:

Crown condition assessment

Sampling and analysis of leaves and needles
Phenological observations

Ground vegetation composition and
abundance

Assessment of ozone injury

Tree growth

Meteorological measurements

Sampling and analysis of atmospheric
precipitation (deposition)

Chemical composition of the fallen leaves,
twigs and fruit (litterfall)

These activities were carried out on both sample
plots of the second level of monitoring. Soil solution
sampling and analyses were also planned by the
programme for this year of monitoring, but the quantity
of samples collected during the year was not sufficient
for the analyses. Monitoring on both Level II sample
plots 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. The following chapters present the
analysis of the obtained data, entered in the forms for
report submission.
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22. IPOIHEHA CTABA KPOULIIBU CTABAJIA
HA  BUOHMHIUKAIIMJCKUM TAYKAMA
JAPYI'OI' HUBOA

PenoBHa ropmmima MpoleHA CTamba KPOUIEHH
ctabasa Ha mapuejaMa APYror HUBOA CIIPOBE/ACHA je Ha
napuenu y bpamesnnu xon Onaxka 04. 08. 2015. rogune,
a Ha maprenu Ha Opymkoj TOpU MpoIeHa je M3BPIICHA
24.07. 2015. roquse.

[Iponena naTeH3UTETa Ae(ONHjaHje KPOILIHU U
yTHIIaja IITETHUX OMOTHYKKMX U a0HOTHYKUX (hakTopa Ha
CTame KPOIIHH j€ CIPOBEICHA 3a CBAKO IOjEIUHAYHO
cTablo Koje je TPWIMKOM HHCTanalgje Tmapiese
M37BOjEHO 3a OLIEHY CTama KpolmbH crabana. [Ipouena
je Ha Tmapuens 3a CHpoBOhEeHmE  HHTCH3UBHOT
MoHuTopuHra Ha @pymkoj ['opu cnpoBeneHa Ha 46
crabana (41 crabno xpacTta KuTHmaka, 2 crabina OykBe H
3 crabna KPyIMHOIMCHE JIUIIE), JOK j& TPOIeHa Y IITyMH
bpamepuna xox Onaka oOyxBaTmia 48 cradama xpacra
nyxmaka. Ha maprenama apyror HWBOa OIICHA CTamba
KpoImmH crabana je oOyxBarwia oapehuBame CTeTeHA
nedonyjanyje, BUTATHOCTH cradaia, craTyca cradana,
0ouHE 3aceHe KpOIIbH, BHIJBUBOCTH  KpPOIIBH,
TUIOIOHOILIEH-a BUAJBHUBOT Jiea KPOLIBU U YyTBphUBame
MPUCYCTBAa CEKyHIapHUX n30o0jaka Ha acOomuMma. Kao u
NPEeTXONHUX TOAMHA Ha 00 maplese je y MpOonrcaHuM
oOpaciuma 3a0e1ex)eHo MPUCYCTBO omTehemna, lBUXOBH
y3porm, omTeheHn 1eo cradima, BpeMe HacTaHKa
omrehema M MHTEH3UTET omTehema.

AHanu3a TIpoLIEHE CTama KPOLIkU cTabana Ha
maprenu apyror HuBoa Ha Dpymkoj ropu IMOKasyje
HacTaBak TpEHIA ,IlloMepama™ crabajla W3 BHUIIHX Y
HIDKE Kiace Jedondjanuje Koju je TMpucyTaH Y
NPETXOIHUX YETUPU TOAWHE KOjU Ce MOXKE 00jaCHUTH
Kao pe3yiTar IMaga HWHTCH3UTeTa jacdoidjanyje on
WHCeKaTa ,paHux nedonmjaTopa” W TOBOJEHUM
KJIMMAaTCKUM YCJIOBHMAa 32 Pa3BOj LIyMe y HPETXOIHE
Tpu roaune (I'padukon 16).

22. CROWN CONDITION ASSESSMENT ON THE
LEVEL II SAMPLE PLOTS

A mandatory annual crown condition
assessment of the Level II sample plots was carried out
on the plot in Branjevina near OdZaci on August 4",
2015 and on Frugka gora plot on July 24™, 2015.

The intensity of crown defoliation and effects of
biotic and abiotic damaging agents was assessed on each
individual tree that had been selected for crown
condition assessment at the time of plot establishment.
The assessment on the intensive monitoring plot Fruska
gora was as usually carried out on 46 trees (41 sessile
oak trees, 2 beech trees and 3 Tillia Grandifolia trees),
while the assessment on the sample plot in the forest
Branjevina near OdZaci included 48 pedunculate oak
trees. The assessment of the crown condition on both
sample plots included determination of defoliation
intensity, tree vitality, tree social class, lateral crown
shading, crown visibility, fruiting of the visible crown,
and the presence of secondary shoots on the stems. As it
was the case in previous years, the damage, its causes,
the affected part of the tree, age and intensity of damage
were entered into appropriate forms for both sample
plots.

The assessment of the tree crown condition on
the Level two sample plot on Fruska gora shows a
contuinual "shift" of trees from higher to lower classes
of defoliation, which has been present in the previous
four years. This trend can be attributed to the fall in the
intensity of defoliation caused by insects known as early
defoliators and favorable climate conditions for the
development of forests in the past three years (Figure
16).
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I'paduxon 16. Pacnopen crabana kuTmaka 1o kiacama nedonujanuje y nepuogy 2009 — 2015. rogune
Graph 16. Percentage of sessile oak trees by defoliation classes in the period 2009 - 2015

IIpBu TyT O MOYETKA MOHUTOPHHIA Ha OBO]
mapuejad JIOMHHAHTHO CY 3acTylUbeHa crabia 0e3
3Havyajue aedonujaruje (51,3%), a 3arum crabma ca
cmabom nedonujarujom ca 34,1%. Yuemthe crabama ca
CpeImBbUM UHTEH3UTETOM Je(oiIrjairje U CyBUX cTabana
OCTajJI0 je Ha HUBOY U3 mpeTxomHe roguHe (7,3), moK
cTabma ca jakoM aedoNMjandjoM HUCY KOHCTaTOBaHA
NPUIMKOM OIICHE CTamba KPOIIhHM XpacTa KHUTHaKa Ha
oBoj mapuenn. Kon Tpu onemuBaHa crabma Jwmne
KOHCTAaTOBAaHO je moBechame WHTCH3UTETA JAcdoiujauje
y OJTHOCY Ha TPETXOAHY TOJMHY KOje je HACTaJl0 Kao
pesyatar nedonujandje ycien Jetme cyie. Kop
ctabana OykBe Ha OBO] IaplENM HHje KOHCTaTOBaHA
nedonujaruja. [nogoHoMIEHe HUje KOHCTATOBAHO KOJ
crabanma OykBe, ald je KOHCTATOBaHO KoOJi cTabana
KATHaKa y cnaboM MHTEH3WTETY JOK je KOJ CBa TPH
cTaba KpyHMHOJIMCHE JIMIIE TJIOAOHOUIeHE OMIo 100po.
[IpucyctBo cexyHnapHux n3bojaka yrBpheHo je xon 24
cradJia Xpacra KHTHhaKa.

[IporieHOM cTama KpoOmIkBKM cTabana XpacTa
JyXbaka Ha OWOWHIMKAIM]CKOj TAYKH IPYror HHUBOA
Koja ce Hamasum y InymH bpameBuHa kox Oraka
yTBphEHO je MPHOIMHO MCTO CTalke Kao y MPETXOIHO]
roaunu (I'paduxon 17).

For the first time since the beginning of
monitoring, trees with no significant defoliation had the
dominant share (51.3%) in the total number of
monitored trees, followed by trees with slight defoliation
which participated with 34.1%. The trees with moderate
intensity of defoliation and dead trees participated with
the same percentage as in the previous year (7.3), while
there were no sessile oak trees with severe defoliation on
this plot. In three assessed lime trees, the intensity of
defoliation was higher compared to the previous year,
which was caused by summer drought. Beech trees on
this sample plot did not show any signs of defoliation.
Fruiting was not recorded in beech trees, but low-
intensity fruiting was recorded in sessile oak trees.
Fruiting was good in all three large-leaved lime trees.
Secondary shoots were found in 24 trees of sessile oak.

The assessment of the crown condition of
pedunculate oak trees on the Level II sample plot in
Branjevina forest near OdZaci showed that the tree
crown condition was approximately the same as in the
previous year (Graph 17).
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I'paguxon 17. [Ipouenar crabana Quercus robur no xiaacama gedonujanuje y nepuogy 2011 — 2015. roguna
Graph 17. Percentage of Quercus robur trees per defoliation classes in the period from 20011 to 2015

JIOMHHAHTHO je IPHUCYCTBO cTadajia ca ciaadbom
neomujajom (47,9%), mano ce mosehano ydemthe
crabaja xpacra JIy)Kibaka 0e3 fgedosrjaiuje U H3HOCHIO
je  25%. 3actymbeHocT cTabnma ca  yMEPEHOM
nedonujarmjom ce cmammna ca 20,8% Ha 16,6%.
VYuemhe crabama ca jakoM nedonMjaldjoM M CYBUX
crabaja oOCTalO je HENPOMEHEHO VY OJIHOCY Ha
MpeTXoAHy  roiawHy. Ha  crabmuma  JTyKmaka
KOHCTaTOBaH je cna0 OpcT OJf WHCEKTa paHUXX
nedonujatopa. [IpHiIMKOM OIiEHE CTakba KPOIIEbH
crabaja xpacra JIy)Kibaka jeé KOHCTaTOBaHO na kox 14
ctabna Huje OWIIO TUIOIOHOIIEHA, €1ado je ouno kox 18
crabana, a mo6po kox 12 crabana. CekyHnapHu n300juu
KOHCTaTOBaHH Cy KoJ 27 cTabana XpacTa JIyKibaka.

[IpUKyIUbeHH TMOMAId y TOKY OICHE
CTama KPOIlbU cTabana Ha o0e mapiiese Apyror HUBOA
Cy 3ace0HO TpHKa3aHU y HapeIHUM Tabenama
672012.PLT, 672012.TRC u 672012.TRD.

The presence of trees with slight defoliation
(47.9%) was dominant. The share of pedunculate oak
trees without defoliation slightly increased this year and
amounted to 25%. The percentage of trees with
moderate defoliation decreased from 20.8% to 16.6%.
Participation of severely defoliated and dead trees
remained unchanged compared to the previous year.
Pedunculate oak trees had signs of slight defoliation
caused by insects known as early defoliators. The
assessment of the pedunculate oak crown condition
recorded no fruiting in 14 trees, slight fruiting in 18
trees, and good in 12 trees. Secondary shoots were found
in 27 pedunculate oak trees.

The data obtained in the course of the crown
condition assessment on both Level II sample plots are
separately  presented in  Tables 672012.PLT,
672012.TRC and 672012.TRD.
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Tabeaa 105. (XX2012.PLT) O6pa3ar ca moganumMa o mapreiru

Table 105. (XX2012.PLT) Sample plot data form
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Table 106. (XX2011.TRC) Crown condition parameters — sample plot on Fruska gora
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Tabesa 107. (XX2011. TRD) ITapamerpu ommreherma kpouimu, HuBO II - [Tapriena Ha @pyikoj ['opu

Table 107. (XX2011.TRD) Crown damage parameters, Level II — sample plot on Fruska gora
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Ta6ema 108. (XX2011.TRC) ITaprena y Onamnuma
Table 108. (XX201.TRC) Sample plot in Odzaci
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23. Y30PKOBAIE U AHAJIM3E JIMIIRA CA
CTABAJIA HA TAPHEJIAMA JIPYT'OI' HUBOA
MOHHUTOPHHI A

V3opkoBawe Jsmmha w3 Kpoulmu crabana Ha
napuenama Jpyror HUBOA 3a BPILCHE MOHUTOPHHTA YTHIAja
aeposaral)erba Ha CTame IIymMa BPIIM Ce Ha JIBE TOJUHE.
IIperxomHO y30pKOBame W aHanM3a JUIIha XpacTa KUTHAKa
Ha napuenn Ha @pymkoj ['opu u nmumrha xpacTa gy Xmaka Ha
naprenu y OganuMa je m3spmeno y 2013. roguan. Y 2015.
W3BPIICHO je Y30pKOBame TUIIha MOMEHYTHX BpCTa Ha 00e
Hapuene Jpyror HUBoa ca UCTHX CTadana Kao U NMPeTXOJHU
nyT. Y3opkoBame numrha 3a gonujapHe aHalu3e U3BPLICHO
je 24. 07. 2015. Ha W3IBOjEHO] MapIead IPYror HUBOA Ha
Opymikoj ['opu kao u 04. 08. 2015. ronuHe Ha MapIeIH Koja
ce Haja3| Ha JokanuteTy bpamesuna kon Onaka. ['panunie
ca jumheM W3 BpXOBa KpOWIKBHM Ha 00e mapuene Ipyror
HHBOAa MOHHTOPHMHIA Cy CKHHYTE IIOMONYy JIOBadke MyIIKe.
CakymseHn y3opuu Jmmha cy yIakoBaHM Ha HA4WuH
npeasuheH YHOYTCTBOM W TIpeHETH Yy JabopaTopujy
WHctuTyTa 32 HA3MjCKO IIyMapCcTBO U XKUBOTHY CPEANHY Ha
aHajau3y.

I'maBHM Wb aHaiM3a AaCUMMIALMOHUX OpraHa je
yTBphHUBame cTama MUHEpalHe HcXpaHe crabana M yTuIaja
MOJTyTaHaTa Ha MIyMy Ha TaplenaMa TIIe ce CIpPOBOAU
MOHHTOPHUHT, jep omTeliema numha WM 4YeTHHA U BHCOKE
KOHIIEHTpalyje HEeKHX XEMHjCKHX eJIeMeHaTa y Jumhy u
YeTHHaMa MOTY OWTH M pe3ynTaT BHCOKOT HHBOA 3arahema
Basnyxa. OBe aHanu3e Cy 3Ha4ajHe 3a yIBphUBaHje TPEHI0Ba
BE3aHWX 3a M0jaBy aeposaralema Kao W pasyMeBame H
MpoIIeHy cTama Imyma y EBporm. 300r HaBeneHOT XeMHUjcKe
aHanu3e aumha ¥ YeTHHa Cy OJf BEIMKOI 3Hadaja 3a
MPaBUIIHO TyMauyeHe pe3yaTaTa MOHUTOPUHTA CTamba IIIyMa.

Pesynratn amanmsa smmha y3opkosanor y 2015.
TOIMHHU ca cTabana XpacTa KUTHaKa U XpacTa JIyKmbaka Ha
naprenama Apyror HuBoa y BojBoanHM cy mpuKas3aHH cy y
HapemqauMm  Tabemama  672005.PLF, 672012.FOT u
672012.FOM.

23. SAMPLING AND ANALYSIS OF LEAVES ON
THE LEVEL II SAMPLE PLOTS

Sampling leaves from the trees on the plots of
the Level II monitoring of the impact of air pollution on
the state of forests is carried out every two years.
Previous sampling and analysis of sessile oak leaves on
the plot on Fruska Gora and pedunculate oak leaves on
the plot in OdZaci was done in 2013. In 2015, the
sampling of the leaves of these species was on both
sample plots of the Level II monitoring done on the
same trees as before. Sampling leaves for foliar analysis
was performed on July 24" 2015 on the Level II
sample plot on Fruska gora and on August 4", 2015 on
the plot located in Branjevina Forest near OdZaci.
Shoots were taken with leaves from the treetops on both
Level II monitoring plots using a hunting rifle. The
collected samples were packed according to the Manual
instructions and transferred to the laboratory of the
Institute of Lowland Forestry and Environment for
analysis.

The main objective of foliar analysis is to
estimate the nutritional status of trees and the impact of
air pollutants on the forests at the monitoring sites. Leaf
and needle damage and high concentrations of certain
elements in the leaf or needle tissues may be the effect
of high air-pollution levels. These analyses are essential
to establish the trends related to air pollution and to
contribute to the understanding and quantification of
forest condition in FEurope. Therefore, chemical
analyses of leaves and needles are of great importance
in the interpretation of the results on forest condition
monitoring.

The results of the analysis of leaves sampled
from sessile oak and pedunculate oak trees on the plots
of the second level of monitoring in Vojvodina in 2015
are presented in the following tables 672005.PLF,
672012.FOT and 672012.FOM.
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Ta6eaa 110. (PLF) Tabena ca momaiuma o maprieii 3a OlIeHy XEMHjCKOT cajpykaja UTJIuIa 1 Jiniiha

Table 110. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves

Penuu 6poj Kon npxase Bpoj mapuene Jlarym ouene T'eorpadcka mupuHa Teorpagera Hanmopcka Bucuna/Kox Ocrarna 3anaxama
Sequence number Country Code Plot number Date of sampling Latitude Li[)?gcilgge Altitude Other observations
1. 67 1 2407 15 4509 26 19 48 39 10 -
2. 67 3 04 08 15 452717 1910 28 2 -
Ta6ena 111. (FOT)
Table 111. (FOT)
Bpoj kmaca
. . . Crapoct
Pezx. 6p0_] BpO_] napueie I/II[ y30pKa BpO_] crabna BpCTa unrha CTapoCTU OcTranazanaxama
Sequence number Plot number Sample ID Tree number Species Leaf age Number of age Other observations
& classes
1 1 671 d1 48 0 1
2 1 671 D2 48 0 1
3 1 671 D3 48 0 1
4 1 671 4 48 0 1
5 1 671 D5 48 0 1
6 3 673 D1 51 0 1
7 3 673 D2 51 0 1
8 3 673 D3 51 0 1
9 3 673 D4 51 0 1
10 3 673 D5 51 0 1
Tao6ena 112. (FOM) Ilonanu ¢onujapHux ananm3a
Table 112. (FOM) Datafile on foliar analysis
5 N s 9 | g ¢ s
© o = S =1 =) ) 2 = 3 2 o
E|E2 g A A £ £ | §E 2 o o 52
El g2 a 5| 22| 28¢g| 2 S 2 s |2 o |o |2 |3 | |2 o o e | @ g
EE1 52 | g2 B3| GEE|EcS|SuEu|Susw|® |2 |2 |2 |E |2 |E |2 |2 |2 |2 |2 |2 |}
25| g8 SE |95 | 55| 254 % |2 % |z | |= |8 |2 |x |2 |8 |2 & 3 |& |3 | &°¢
| &5 | SF STE 277z oz |z o © +
3 N = s < = = S3
1 1 671 48 240715 | 210116 19,35 21,72 | 1,360 | 1.119 | 6,92 | 1,62 | 6,68 | 4548 | 19,49 | 824,57 | 109,80 | 596 | 69,26 | 3312
2. 3 673 51 040815 | 210116 20,53 24,34 | 1,161 | 1,223 | 6,61 | 2,46 | 6,05 | 45,60 | 21,2 | 303,44 | 141,26 | 6,00 | 79,56 | 4098
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24. ®PEHOJIOHIKA OCMATPAIbA

denosoruja jé IWcHMIUIMHA Koja ce 0aBu
npahemeM (PEHOJOMKHUX IM0jaBa W MPOYyYaBAmEM HHHXOBE
3aBUCHOCTH O]l CHOJpallllbe cpeauHe. [lpoyuaBa mojaBe
OMOJIONIKMX IHMKIyca U HHHXOBY IOBE3aHOCT C KJIMMOM, a
(eHONOMKE TIOjaBE Cy  TPOMEHE Yy JKHBOj MPUPOIH
yCIIOBJbe€HE OMOKIMMATCKUM IIPOMEHaMa, Kao HIIp. IIPOMEHE
y OmspHOM cBeTy TOoKOoM onpehenor mepuona. [IpBeHcTBeHO
Koj Ompaka cy To cuenehe mpomeHe, omMHOCHO (heHodase:
myname, JIHCTame, IBETAake, IPOMEHa 00je JHICTOBa,
cyliewe auctoBa uta. [locMaTpameM OBUX TM0jaBa MOTY ce
YOUUTH KJIMMATCKe IIPOMEHE Yy HaIloj OKOJHMHH Koje
pe3yntupajy (eHonomkuM npomeHama. [logamu o BpemeHy
U Tpajalby TIOjeIMHUX [elllaBaba Ha OWbKaMa MpYyKajy
BpeqHe NojaTke | MH(popMmanyje o cTamy Onbaka, Kao u O
MoryheM fienoBamy OKOJIHMHE Ha OMIBKE.

Y OKBHpPY MOHHTOpPWHTa Ha OWOWHIHUKAIIN)jCKAM
taukama HuBoa Il Ha ®pymkoj I'opm m Opannma, rae ce
nocmarpa (eHonormja mrymMckor napseha, Toxom 2015.
TOJMHE, OCHOBHU IHJb je OMO CHCTEMAaTCKO MMOCMATPAme U
cHuUMame (heHoJomKuX (paza pa3Boja HIyMcKor apseha, kKao
W TOCMaTpame U CHUMambe OWOTCKMX W aOHMOTCKUX
yrHUIana ¥ nojaBa. OCHOBH 3aaTak Ha OMOWHIMUKAIN]CKO]
tauku HUBoA II, mTo ce THYe (EeHONOIIKNX ocMaTpama, je
00e30eMTH OCHOBHE W JoJaTHE MH(OpMAIMje O cTabiuma
KOjU ce Haja3e Ha TadKH, Kako OW ce JOOWIN IMOoNmaIy o
(eHOMOTHjN, TE€ MOBENH y Be3y ca YTWIajeM KINME Ha
IIYMCKE €KOCHUCTEME.

Ha 6nonnankarmjckoj tauku HEBOA 11, Ha Opymkoj
I'opu je omabpano 15 crabama, koja cy mpaheHa ToxoMm
2015. romuue. Ilpahena je riaBHa Bpcra JApBeha Ha
MOBPIINHU — XpacT KUTwak (Quercus petrea L.).

Tepmunn mpahema Ha Taukm cy Oowmmm: 26.3., 3.4.,
16.4., 304., 20.5., 12.6., 21.8., 17.9, 9.10., 30.10., 25.11.,
2015. ronune.

Ha Ouomnmukanyjckoj taukn HrBoa II, Ha moapydy
Omnaka takohe je omabpano 15 crabama, xoja cy mpaheHa
tokoM 2015. rogune. [Ipahena je rmaBHa BpcTta ApBeha Ha
MOBPIIUHU — XpacT Ayxmwak (Quercus robur L.).

Tepmunu npahewma Ha Tauku cy owmm: 26.3., 03.4.,
16.4., 23.4., 304., 20.5., 12.6., 21.8., 17.9., 9.10., 30.10.,
25.11., 2015. ronune.

VY okBHpy (QeHOMOmKOr ocMmarpama mnpaheHn cy
cenehn nmapameTpu:

e [lyname
¢ [IpomeHna 60oje numrha

o  Omnagame numha

L4 3Ha‘lajHI/I 3HaIu omreheHa TucTa UK KpOombhE

24. PHENOLOGICAL OBSERVATIONS

Phenology can be defined as the study of visible
plant life-cycle events and their interactions with the
environment. Phenological events refer to the changes
in the living nature, which greatly depend on
bioclimatic changes. It studies the events of the
biological cycle and their interactions with the climate.
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 the Level II sample plots on
Fruska gora and in OdZaci, where forest tree phenology
is observed, was in 2015 carried out through systematic
observation and recording of the yearly development
stages of forest trees and biotic and abiotic (e.g.
damaging) events and phenomena. The main task of the
phenological observations on the Level II sample plots
was to provide supplementary and complementary
information on the status and development of forest tree
condition in order to obtain data on tree phenology
which would further contribute to estimating the effect
of climate change on forest ecosystems.

For the purpose of phenological observations,
15 trees were selected on the Level II sample plot
Fruska gora in 2015. They belong to the dominant
species — sessile oak (Quercus petrea L.).

Monitoring was carried out on the following
dates: 26.3., 3.4., 16.4,, 30.4., 20.5., 12.6., 21.8., 17.9,
9.10., 30.10. and 25.11. 2015

Another 15 trees were observed on the sample
plot in OdZaci in 2015. They belong to the dominant
species of the plot — pedunculate oak (Quercus robur
L.).

Monitoring was here carried out on the
following dates: 26.3., 03.4., 16.4., 23.4., 30.4., 20.5.,
12.6.,21.8.,17.9.,9.10., 30.10. and 25.11. 2015.

The following phenological parameters were
monitored:

¢ budding

¢ leaf colour change
¢ leaf dropping
e significant signs of leaf or

crown damage
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e QOcrama omrehema (ToMOBH TpaHa W cTabana,
U3BaJbUBAGE CTabaNa)

¢ CekyHIIapHO MyMambe
e IlBerame

Hapenenn mapamerpu cy npahenn mojequHavyHO HA
03HAUCHMM CTa0IMMa, Kao U 3a HaBeeHa CcTadia yOIITEHO.

Cneneha tabena mpencraB/ba NMOJATKE O IOYETKY
ocMaTpama U cTabnmma Koja cy npahena.

IMapuesa apyror HuBoa MOHMTOpHHIra Ha PpymIKoj
T'opn

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

e secondary budding

¢ flowering

The enumerated parameters were monitored
individually on the marked trees and collectively for all
marked trees. The following table presents installation
dates and the data on trees that were monitored on the
sample plots.

Level II sample plot on Fruska gora

Tao6ena 113. (XX2009.PLP) ®opmymnap 3a pernctpanyjy apseha n3adpaHor 3a HHTCH3UBHH (DEHOJIOIIKH

MoHuTOpuHT (Opymika ['opa)

Table 113. (XX2009.PLP) Form for registration of trees selected for intensive phenological monitoring (Fruska

ora)

Pennu 6p. Bp.nmapuene H];I;Iél')rga Jarym Bp crabna Brnbus IIpaBarg Tosuumja Apyre .
Sequence Plot Tree MOCTaBJbamba Tree AICO KpyHE ocMaTpama ocMarpata ornicepsauje
no. number species Installation date number visible part visible direction Yerngal Other.

code crown 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 3 6 1
12 1 48 06 04 09 3 3 7 1
13 1 48 06 04 09 18 3 7 1
14 1 48 06 04 09 14 3 3 1
15 1 48 06 04 09 8 3 8 1
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Ta6ena 114. (XX2012.PHE) benexeme denomomkux GpeHoMeHa OMOTUYKUX U abnoTnikux (omrehema) norahaja
(Ha HMBOY OTJI. TI0JhA-€KCTEH3UBHO 3a napueny Ha Opymikoj ['opu)
Table 114. (XX2012.PHE) Phenological occurrences of biotic and abiotic (damaging) events (at the sample plot

level-extensive, FruSka gora plot

Pem-m 6p HaTyM I[pyre
Se encé Bp.napuene Bpcre Jorahaj 3anaxama Onena norahaja O6c¢epBanuje
qu b Plot number Species Event code date of the Scoring Date of
number observation observation
1 1 048 1 2603 15 1
2 1 048 1 030415 1
3 1 048 1 16 04 15 2
4 1 048 1 2304 15 3
5 1 048 1 3004 15 5
6 1 048 1 200515 5
7 1 048 1 12 06 15 5
8 1 048 1 210815 5
9 1 048 1 17 09 15 5
10 1 048 2 0910 15 3
11 1 048 1 301015 3
12 1 048 2 251115 5

Ta6ena 115. (XX2012.PHI) benexeme penonomkux GpeHoMeHa OMOTUYKUX U abuoTnukux (omrehema) qorahaja (Ha
HHUBOY CTa0Jla-WHTEH3UBHO, 3a napieny Ha ®pymikoj ['opn)

Table 115. (XX2012.PHI) Recording of phenological phenomena of biotic and abiotic events (at the individual tree
level-intensively, for the sample plot Fruska gora)

Merox
Hatym kopuiuheH 3a Jpyre
IS)SHHH 6p. Bp.napuene Bp npsera Jlorabaj 3anaxarma OLIeHé.l MOCMaTparmbe obGcepBarje
equei)nce Plot number Tree number Event code date of the zlsoral?aj a Method used Other
fumber observation corng for observations
observation
1 1 44 1 26 03 15 1 1
1 1 39 1 26 03 15 1 1
1 1 38 1 26 03 15 1 1
1 1 34 1 26 03 15 1 1
1 1 25 1 26 03 15 1 1
1 1 24 1 26 03 15 1 1
1 1 23 1 26 03 15 1 1
1 1 22 1 26 03 15 1 1
1 1 12 1 26 03 15 1 1
1 1 13 1 26 03 15 1 1
1 1 1 1 26 03 15 1 1
1 1 3 1 26 03 15 1 1
1 1 18 1 26 03 15 1 1
1 1 14 1 26 03 15 1 1
1 1 8 1 26 03 15 1 1
2 1 44 1 0304 15 1 1
2 1 39 1 0304 15 1 1
2 1 38 1 0304 15 1 1
2 1 34 1 0304 15 1 1
2 1 25 1 0304 15 1 1
2 1 24 1 0304 15 1 1
2 1 23 1 0304 15 1 1
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Meton

Peuu 6p. ) Hatym Ouera kopuutheH 3a Apyre
Sequence Bp.napuese Bp npsera Horabaj sanaxarsa norabaja NOCMATpae obcepaaruje
number Plot number Tree number Event code date of t_he Scoring Method used Othef
observation for observations
observation
2 1 22 1 0304 15 1 1
2 1 12 1 0304 15 1 1
2 1 13 1 0304 15 1 1
2 1 1 1 0304 15 1 1
2 1 3 1 03 04 15 1 1
2 1 18 1 0304 15 1 1
2 1 14 1 0304 15 1 1
2 1 8 1 0304 15 1 1
3 1 44 1 16 04 15 2 1
3 1 39 1 16 04 15 2 1
3 1 38 1 16 04 15 2 1
3 1 34 1 16 04 15 2 1
3 1 25 1 16 04 15 2 1
3 1 24 1 16 04 15 2 1
3 1 23 1 16 04 15 2 1
3 1 22 1 16 04 15 1 1
3 1 12 1 16 04 15 1 1
3 1 13 1 16 04 15 2 1
3 1 1 1 16 04 15 2 1
3 1 3 1 16 04 15 2 1
3 1 18 1 16 04 15 2 1
3 1 14 1 16 04 15 2 1
3 1 8 1 16 04 15 2 1
4 1 44 1 2304 15 3 1
4 1 39 1 2304 15 3 1
4 1 38 1 2304 15 3 1
4 1 34 1 2304 15 3 1
4 1 25 1 2304 15 3 1
4 1 24 1 2304 15 3 1
4 1 23 1 2304 15 3 1
4 1 22 1 2304 15 3 1
4 1 12 1 2304 15 3 1
4 1 13 1 2304 15 3 1
4 1 1 1 2304 15 3 1
4 1 3 1 2304 15 3 1
4 1 18 1 2304 15 3 1
4 1 14 1 2304 15 3 1
4 1 8 1 2304 15 3 1
5 1 44 1 3004 15 5 1
5 1 39 1 3004 15 5 1
5 1 38 1 3004 15 5 1
5 1 34 1 3004 15 5 1
5 1 25 1 3004 15 5 1
5 1 24 1 3004 15 5 1
5 1 23 1 3004 15 5 1
5 1 22 1 3004 15 5 1
5 1 12 1 3004 15 5 1
5 1 13 1 3004 15 5 1
5 1 1 1 3004 15 5 1
5 1 3 1 3004 15 5 1
5 1 18 1 3004 15 5 1
5 1 14 1 3004 15 5 1
5 1 8 1 3004 15 5 1
6 1 44 1 2005 15 5 1
6 1 39 1 20 05 15 5 1
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Meton

aT; KopuiuheH 3a e
IS’eL[HI/I 6p. Bp.nmaprene Bp npsera Jlorabaj 3a§ax£:ba OHGH% noIZManaH,e chggz;que
equence Plot number Tree number | Event code date of the aoral’?aj a Method used Other
number observation Scoring for observations
observation
6 1 38 1 2005 15 5 1
6 1 34 1 2005 15 5 1
6 1 25 1 20 05 15 5 1
6 1 24 1 2005 15 5 1
6 1 23 1 20 05 15 5 1
6 1 22 1 2005 15 5 1
6 1 12 1 2005 15 5 1
6 1 13 1 20 05 15 5 1
6 1 1 1 2005 15 5 1
6 1 3 1 20 05 15 5 1
6 1 18 1 2005 15 5 1
6 1 14 1 2005 15 5 1
6 1 8 1 20 05 15 5 1
7 1 44 1 12 06 15 5 1
7 1 39 1 12 06 15 5 1
7 1 38 1 1206 15 5 1
7 1 34 1 12 06 15 5 1
7 1 25 1 1206 15 5 1
7 1 24 1 12 06 15 5 1
7 1 23 1 12 06 15 5 1
7 1 22 1 12 06 15 5 1
7 1 12 1 12 06 15 5 1
7 1 13 1 1206 15 5 1
7 1 1 1 12 06 15 5 1
7 1 3 1 12 06 15 5 1
7 1 18 1 1206 15 5 1
7 1 14 1 12 06 15 5 1
7 1 8 1 1206 15 5 1
8 1 44 1 2108 15 5 1
8 1 39 1 21 08 15 5 1
8 1 38 1 2108 15 5 1
8 1 34 1 2108 15 5 1
8 1 25 1 2108 15 5 1
8 1 24 1 2108 15 5 1
8 1 23 1 2108 15 5 1
8 1 22 1 2108 15 5 1
8 1 12 1 21 08 15 5 1
8 1 13 1 2108 15 5 1
8 1 1 1 21 08 15 5 1
8 1 3 1 2108 15 5 1
8 1 18 1 2108 15 5 1
8 1 14 1 21 08 15 5 1
8 1 8 1 2108 15 5 1
9 1 44 1 17 09 15 5 1
9 1 39 1 1709 15 5 1
9 1 38 1 1709 15 5 1
9 1 34 1 17 09 15 5 1
9 1 25 1 1709 15 5 1
9 1 24 1 17 09 15 5 1
9 1 23 1 1709 15 5 1
9 1 22 1 17 09 15 5 1
9 1 12 1 17 09 15 5 1
9 1 13 1 1709 15 5 1
9 1 1 1 17 09 15 5 1
9 1 1 1709 15 5 1

237



Merton
Hatym KopuiuheH 3a Jpyre
IS)SHHH op. Bp.nmapuene Bp npsera Jorahaj 3anaxarsa OHSH% nocMaTpame obcepBanuje
equince Plot number Tree number Event code date of the z[soral’?aja Method used Other
numoer observation coring for observations
observation
9 1 18 1 17 09 15 5 1
9 1 14 1 17 09 15 5 1
9 1 8 1 1709 15 5 1
10 1 44 2 09 10 15 3 1
10 1 39 2 09 10 15 3 1
10 1 38 2 0910 15 3 1
10 1 34 2 09 10 15 2 1
10 1 25 2 091015 2 1
10 1 24 2 09 10 15 2 1
10 1 23 2 09 10 15 3 1
10 1 22 2 09 10 15 2 1
10 1 12 2 09 10 15 2 1
10 1 13 2 091015 3 1
10 1 1 2 09 10 15 3 1
10 1 3 2 091015 3 1
10 1 18 2 0910 15 3 1
10 1 14 2 09 10 15 3 1
10 1 8 2 0910 15 3 1
11 1 44 2 301015 3 1
11 1 39 2 301015 3 1
11 1 38 2 301015 3 1
11 1 34 2 301015 3 1
11 1 25 2 301015 3 1
11 1 24 2 301015 3 1
11 1 23 2 301015 3 1
11 1 22 2 301015 3 1
11 1 12 2 301015 3 1
11 1 13 2 301015 3 1
11 1 1 2 301015 3 1
11 1 3 2 301015 3 1
11 1 18 2 301015 3 1
11 1 14 2 301015 3 1
11 1 8 2 301015 3 1
12 1 44 2 251115 5 1
12 1 39 2 251115 5 1
12 1 38 2 251115 5 1
12 1 34 2 251115 5 1
12 1 25 2 251115 5 1
12 1 24 2 251115 5 1
12 1 23 2 251115 5 1
12 1 22 2 251115 5 1
12 1 12 2 251115 5 1
12 1 13 2 251115 5 1
12 1 1 2 251115 5 1
12 1 3 2 251115 5 1
12 1 18 2 251115 5 1
12 1 14 2 251115 5 1
12 1 8 2 251115 5 1

Ha ocmarpanoj mospmmHu Ha @pymikoj ropu
(ornemna mapiena 1), BpIieHo je Oenekeme (eHOMOMKUX
¢deHoMena OwoTHukux © abwoTHMukmx (omrehema)
norahaja Ha HHMBOY OIJ. TOJha-€KCTEH3WBHO (Tabena

The recording of the yearly development stages of
forest trees and biotic and abiotic (e.g. damaging) events
and phenomena on the sample plot FruSka gora
(monitoring plot 1) was performed on sessile oak trees
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672009.11XE) xon crabama xpacra KuTmaka (Quercus
petrea L.) ox moyeTka roguHe 1a J0 Kpaja BereTauuje.

Tokom mpBor mpernema 26.03.2015. je
KOHCTAaTOBAaHO CaMoO MyIame cradaia, a TakBO CTamke je
koHcratoBaHo u 03.04.2015. Ilpernenom crabama 16.04.
KOHCTaTOBAHO je JINCTamke CBUX cTabaia Ha MOBPIIMHU Ha
HUBOY 0 33%. Toxom mpernmema 23.04, cBa crabma cy
Omra mponucTana Ha HUBO 10 66%, NIOK je TOKOM
npernena 30.04. mpuMeheHa TOTIyHa ONHCTAJIOCT CBHX
cTabajia Ha YHMTaBOj MOBPIIMHHU, OJHOCHO 3aBPIICHO je
muctame. Jdamum mpermemuma, 20.05, 12.06., 21.08 u
17.09 je mpuMETHO HCTO CTame Oe3 MmpoMeHa Ha JumIhy
crabana koja ce mpate. [Ipermemom mosprmue 09.10.,
KOHCTAaTOBaHA je JeKoJIopu3aliyja Jjumha Koja ce Kperaia
011 33% no 66% o yKymnHe JIMCHE MOBPIIMHE KPOIIama.
[punukom mperieqa mnosprmmbae 30.10. mosehan je
MPOIEHAT ACKOJIOpH3anrje, T¢ OH U3HOCH 66% Ha CBUM
crabmima Ha moBpmwmHHU. [Iperimemom — ocMaTtpaHe
MOBpIIMHE, 25.11. Ha EIOM TI0JbY j& KOHCTATOBAHO J1a je
MoTHyHo omayno jumhe ca cBor apseha Ha mpahenoj
TTOBPIIIHHY.

[Nocmarpamem (heHOIIOmKNX (heHOMEHA
OMOTHUKUX M abnoTHUKKX (omTehema) norahaja Ha HUBOY
crabna-uHTeH3UBHO, (Tabena 672009.11XU), Ha Opymikoj
ropu (orneaHa mapuena 1), omHocHo 15 ctabana xpacrta

kuTwaka (Quercus petrea L.) Ha  TOBPIIMHU
OonomHnukanujcke tauke HuBoa Il youene cy cienehe
(eHONOmKE TOjaBe€ <y  TOjEJMHAM  BPEMEHCKUM

nepuouMa. [IpruimuKoM npBor mperiena Ha HUBOy cTtadia
26.03.2015. xao m xox nmpyror mperimema 03.04.2015.
KOHCTaTOBAHO je caMo Iymame cBuX crabana. IIpernmegom
crabana 16.04. KOHCTATOBAHO je JUCTambe CBUX NpaheHux
crabajia Ha TOBPIIMHA Ha HUBOY oA 33%. Toxom
npernena 23.04, ca mpahena crabia cy Omia mpoiucTana
Ha HHBO 10 66%, nok je TokoMm mperiena 30.04.
npumehena mormyHa onucTanocT cBux crabama ox 100%
OJTHOCHO KOHCTaTOBaHO je Ja je 3aBpIICHO JINCTame.
Hamum mperneamma, 20.05, 12.06., 21.08 u 17.9 je
MPUMETHO UCTO CTame 0e3 mpoMeHa Ha jumhy crabana
koja ce mpare. Jlaseum mpahemem crabama 09.10.
MpUMETHA je JAeKojopu3andja Jmmha W TO Ha CBUM
crabauma 10 66% on yKyIHE KpOIIbe, 0K ¢y cTabna op.

12, 22, 24, 25 wm 34 wMmala HWXH MpOICHAT
JeKomopu3anyje, OogHOocHO 33% on yKymHE IJIHCHE
MoBpmMHE  Kpomme. [Ipersmemom  crabama  30.10.

KOHCTaTOBaHO j€ /Ja Cy cBa NperjiefqaHa crabia mMmaia
nexonopusanuyjy numha ong 66% on yKymHe JHCHE
nospuinHe. IIpernenom ocmarpane nospuune, 25.11. Ha
npaheHuM cTaBiaMMa je KOHCTaTOBAaHO Ja j€ IOTILYHO
omaio yinmrhe ca cBUX cTabana.

(Quercus petrea L.) from the beginning to the end of the
growing season (at the sample plot level — extensively,
672009.PHE).

During the first inspection in 2015, which was
done on March 26", the trees on the sample plot were in
the phase of budding. They were still in the same phase
during the second inspection, on April 3“. During the
inspection on April 16", the trees started to leaf. The
intensity of leafing was up to 33% in all trees on the plot.
The inspection on April 23™ showed that all trees had 66%
of their leaves developed. All the trees were in full leaf on
April 30", i.e. the leafing was completed. The following
inspections on 20.05, 12.06., 21.08 u 17.09 recorded no
changes on the leaves of monitored trees. During the
inspection carried out on October 9", leaf discolouration
ranged from 33% to 66% of the total leaf area of the
crowns. The percentage of discolouration increased in the
next inspection on October 30" and amounted to 66% in
all trees on the plot. Complete leaf rejection of all trees on
the monitored area was registered in the final inspection
on November 25"

During the observation of the yearly development
stages of forest trees and biotic and abiotic (e.g.
damaging) events and phenomena at the level of
individual trees, intensively (Table 672009.PHI) on
Fruska gora, i.e. on fifteen trees of sessile oak (Quercus
petrea L.) on the Level II sample plot, the following
phenological events were recorded in certain time periods:
During the first inspection at the level of individual trees
in 2015, which was done on March 26™ and the second
inspection on April 3", all the trees were in the phase of
budding. During the next inspection on April 16", all the
monitored trees on the plot were in the phase of leafing
which was up to 33%. During the inspection carried out on
April 23", all the monitored trees on the plot had 66% of
their leaves developed. The inspecton on April 30"
revealed that all the trees on the plot were in full leaf, i.e.
the leafing was completed. The following inspections on
20.05, 12.06., 21.08 and 17.9 recorded no changes on the
leaves of the monitored trees. Leaf discolouraton was
registered on October 9" when the next inspection of
individual trees was carried out. The degree of
discolouration was 66% of the whole crown area except in
trees 12, 22, 24, 25 and 34 which had a lower degree of
discolouration of 33% of the crown leaf area. In the
inspecton on October 30" all the monitored trees were
affected by discolouration, the intensity of which
amounted to 66% of the total leaf area. Complete leaf
rejection of all trees on the plot was registered in the final
inspection on November 25% 2015.

239



IMapuena npyror HuBoa MoHuTOpHHra y Oyanuma

Level II monitoring plot in Odzaci

Tabemna 116. (XX2009. PLP) ®opwmynap 3a peructpanmjy apBeha m3abpaHor 3a MHTEH3MBHH (DEHOJOIIKH
MOHUTOPHUHT (Oyamu)
Table 116. (XX2009. PLP) Form for registration of trees selected for the intensive phenological monitoring

(Odzaci)

Pennu 6p. Bp.nmapuene H];I;Iél')rga Jatym Bp crabna Brnbus IIpaBarg Tosuuuja Apyre .
Sequence Plot Tree MOCTaBJbamka Tree AICO KpyHE ocMaTpama oemarpaia ornicepsauje
no. number species Installation date number visible part visible direction Yerngal Other.

code crown 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 HapennuMm Tabenama Oulie mprKa3aHW TOJAIA The following tables contain the data obtained by
noOujeHn (heHOoIOIIKUM ocMaTpameM, ca phelogical observation on the Level II sample plot in
OornonHanKaiyjcke Tauke HUBoa Il y Onannma. Odzaci.

Tadema 117. (XX2012.PHE) benexeme ¢eHomomknx (eHomeHa OnoTtmuknx W abmotmukmx (omrehema)
norahaja (Ha HUBOY OTJI. TT0JbA - EKCTEH3MBHO, 3a Hapieny y Oyannma)

Table 117. (XX2012.PHE) Phenological occurrences of biotic and abiotic (damaging) events (at the sample plot
level-extensive, Odzaci plot )

Jarym Orena Hpyre .
Pennu Op. ) I
Sequencpe bp.mapuene | Bpcre/ Species Horabaj 3amaxama sorahaja obcepaanuje
b Plot number Event code date of the Scoring Other
e observation observations
1 3 051 1 2603 15 1
2 3 051 1 0304 15 1
3 3 051 1 16 04 15 3
4 3 051 1 2304 15 4
5 3 051 1 3004 15 5
6 3 051 1 2005 15 5
7 3 051 1 1206 15 5
8 3 051 1 210815 5
9 3 051 1 1709 15 5
10 3 051 2 0910 15 2
11 3 051 2 301015 3
12 3 051 2 251115 5
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Tadena 118. (XX2012. PHI) benexeme penomomknx peHomeHa OMOTHUKNX U abnoTHUIKMX (omrehema) norahaja
(Ha HMBOY cTabJa-WHTEH3UBHO, mapiena y Onarmma)
Table 118. (XX2012. PHI) Recording of phenological phenomena of biotic and abiotic (damaging) events (at the

individual tree level-intensively, for the sample plot in Odzaci)

Mertox
aTyM kopuiheH 3a e
I;Zi[;l:ni}; I;Ziigni% Bp.napuene Bp npsera Horabaj 3ai[am};ma Ogena . nolz:Manarbe o6c§£§£unje
umber aumber Plot number Tree number Event code date of the noraljaja/Scoring Method used other
observation for observations
observation
1 1 3 1 1 26 03 15 1 1
1 1 3 3 1 26 03 15 1 1
1 1 3 4 1 26 03 15 1 1
1 1 3 7 1 26 03 15 1 1
1 1 3 12 1 26 03 15 1 1
1 1 3 15 1 26 03 15 1 1
1 1 3 22 1 26 03 15 1 1
1 1 3 27 1 26 03 15 1 1
1 1 3 34 1 26 03 15 1 1
1 1 3 35 1 26 03 15 1 1
1 1 3 36 1 26 03 15 1 1
1 1 3 38 1 26 03 15 - 1
1 1 3 40 1 26 03 15 1 1
1 1 3 46 1 26 03 15 1 1
1 1 3 48 1 26 03 15 1 1
2 1 3 1 1 0304 15 1 1
2 1 3 3 1 0304 15 1 1
2 1 3 4 1 0304 15 1 1
2 1 3 7 1 0304 15 1 1
2 1 3 12 1 0304 15 1 1
2 1 3 15 1 0304 15 1 1
2 1 3 22 1 0304 15 1 1
2 1 3 27 1 0304 15 1 1
2 1 3 34 1 0304 15 1 1
2 1 3 35 1 03 04 15 1 1
2 1 3 36 1 0304 15 1 1
2 1 3 38 1 0304 15 1 1
2 1 3 40 1 0304 15 1 1
2 1 3 46 1 0304 15 1 1
2 1 3 48 1 03 04 15 1 1
3 1 3 1 1 16 04 15 1 1
3 1 3 3 1 16 04 15 3 1
3 1 3 4 1 16 04 15 3 1
3 1 3 7 1 16 04 15 3 1
3 1 3 12 1 16 04 15 3 1
3 1 3 15 1 16 04 15 3 1
3 1 3 22 1 16 04 15 2 1
3 1 3 27 1 16 04 15 2 1
3 1 3 34 1 16 04 15 3 1
3 1 3 35 1 16 04 15 3 1
3 1 3 36 1 16 04 15 2 1
3 1 3 38 1 16 04 15 1 1
3 1 3 40 1 16 04 15 3 1
3 1 3 46 1 16 04 15 3 1
3 1 3 48 1 16 04 15 3 1
4 1 3 1 1 2304 15 3 1
4 1 3 3 1 2304 15 4 1
4 1 3 4 1 2304 15 4 1
4 1 3 7 1 2304 15 4 1
4 1 3 12 1 2304 15 4 1
4 1 3 15 1 2304 15 4 1
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Meton

aTyM kopuiheH 3a e
I;Zi[;l{:;nﬁc% I;eei?lznipe. Bp.nmapuene Bp npsera Jorahaj 3a§ax<);ﬂ,a O_Ha‘;ga . noI::ManaH,e oﬁcfgz:unje
mumber mumber Plot number Tree number Event code date of the morahaja/Scoring | \ethod used other
observation for observations
observation
4 1 3 22 1 2304 15 4 1
4 1 3 27 1 2304 15 4 1
4 1 3 34 1 2304 15 4 1
4 1 3 35 1 2304 15 4 1
4 1 3 36 1 2304 15 4 1
4 1 3 38 1 2304 15 3 1
4 1 3 40 1 2304 15 4 1
4 1 3 46 1 2304 15 4 1
4 1 3 48 1 2304 15 4 1
5 1 3 1 1 3004 15 5 1
5 1 3 3 1 3004 15 5 1
5 1 3 4 1 3004 15 5 1
5 1 3 7 1 3004 15 5 1
5 1 3 12 1 3004 15 5 1
5 1 3 15 1 3004 15 5 1
5 1 3 22 1 3004 15 5 1
5 1 3 27 1 3004 15 5 1
5 1 3 34 1 3004 15 5 1
5 1 3 35 1 3004 15 5 1
5 1 3 36 1 3004 15 5 1
5 1 3 38 1 3004 15 5 1
5 1 3 40 1 3004 15 5 1
5 1 3 46 1 3004 15 5 1
5 1 3 48 1 3004 15 5 1
6 1 3 1 1 2005 15 5 1
6 1 3 3 1 20 05 15 5 1
6 1 3 4 1 2005 15 5 1
6 1 3 7 1 20 05 15 5 1
6 1 3 12 1 20 05 15 5 1
6 1 3 15 1 2005 15 5 1
6 1 3 22 1 20 05 15 5 1
6 1 3 27 1 2005 15 5 1
6 1 3 34 1 20 05 15 5 1
6 1 3 35 1 2005 15 5 1
6 1 3 36 1 2005 15 5 1
6 1 3 38 1 2005 15 5 1
6 1 3 40 1 2005 15 5 1
6 1 3 46 1 20 05 15 5 1
6 1 3 48 1 2005 15 5 1
7 1 3 1 1 12 06 15 5 1
7 1 3 3 1 12 06 15 5 1
7 1 3 4 1 1206 15 5 1
7 1 3 7 1 12 06 15 5 1
7 1 3 12 1 12 06 15 5 1
7 1 3 15 1 12 06 15 5 1
7 1 3 22 1 12 06 15 5 1
7 1 3 27 1 1206 15 5 1
7 1 3 34 1 12 06 15 5 1
7 1 3 35 1 12 06 15 5 1
7 1 3 36 1 12 06 15 5 1
7 1 3 38 1 12 06 15 5 1
7 1 3 40 1 1206 15 5 1
7 1 3 46 1 12 06 15 5 1
7 1 3 48 1 12 06 15 5 1
8 1 3 1 1 2108 15 5 1
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Mertox

Hatym KopuiuheH 3a Jpyre
I;emm op. I;e,an op- Bp.nmaprene Bp npsera Jorahaj 3anaxara O!.[eHa . nocMaTpame obcepBanije
cquence equence Plot number Tree number Event code date of the morahaja/Scoring | \ethod used other
number number . .
observation for observations
observation

8 1 3 3 1 2108 15 5 1
8 1 3 4 1 2108 15 5 1
8 1 3 7 1 2108 15 5 1
8 1 3 12 1 2108 15 5 1
8 1 3 15 1 2108 15 5 1
8 1 3 22 1 2108 15 5 1
8 1 3 27 1 2108 15 5 1
8 1 3 34 1 2108 15 5 1
8 1 3 35 1 2108 15 5 1
8 1 3 36 1 2108 15 5 1
8 1 3 38 1 2108 15 5 1
8 1 3 40 1 2108 15 5 1
8 1 3 46 1 2108 15 5 1
8 1 3 48 1 2108 15 5 1
9 1 3 1 1 1709 15 5 1
9 1 3 3 1 1709 15 5 1
9 1 3 4 1 17 09 15 5 1
9 1 3 7 1 17 09 15 5 1
9 1 3 12 1 17 09 15 5 1
9 1 3 15 1 1709 15 5 1
9 1 3 22 1 17 09 15 5 1
9 1 3 27 1 17 09 15 5 1
9 1 3 34 1 1709 15 5 1
9 1 3 35 1 1709 15 5 1
9 1 3 36 1 1709 15 5 1
9 1 3 38 1 1709 15 5 1
9 1 3 40 1 17 09 15 5 1
9 1 3 46 1 1709 15 5 1
9 1 3 48 1 1709 15 5 1
10 1 3 1 2 091015 2 1
10 1 3 3 2 091015 2 1
10 1 3 4 2 09 10 15 2 1
10 1 3 7 2 091015 2 1
10 1 3 12 2 091015 2 1
10 1 3 15 2 0910 15 2 1
10 1 3 22 2 091015 2 1
10 1 3 27 2 091015 2 1
10 1 3 34 2 0910 15 2 1
10 1 3 35 2 091015 2 1
10 1 3 36 2 091015 2 1
10 1 3 38 2 0910 15 2 1
10 1 3 40 2 091015 2 1
10 1 3 46 2 091015 2 1
10 1 3 48 2 0910 15 2 1
11 1 3 1 2 301015 3 1
11 1 3 3 2 301015 3 1
11 1 3 4 2 301015 3 1
11 1 3 7 2 301015 3 1
11 1 3 12 2 301015 3 1
11 1 3 15 2 301015 3 1
11 1 3 22 2 301015 3 1
11 1 3 27 2 301015 3 1
11 1 3 34 2 301015 3 1
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Mertox
aTyMm xopumiheH 3a e
I;Zi[;zni}; I;Z;Il{lzntsc% Bp.nmaprene Bp npsera Jlorabaj 3a§a)1<};}ba O!'ICHa . noiManaH,e o6c§pplz,;unje
mumber mumber Plot number Tree number | Event code date of the norahaja/Scoring | Method used other
observation for observations
observation
11 1 3 35 2 301015 3 1
11 1 3 36 2 301015 3 1
11 1 3 38 2 301015 3 1
11 1 3 40 2 301015 3 1
11 1 3 46 2 301015 3 1
11 1 3 48 2 301015 3 1
12 1 3 1 2 251115 5 1
12 1 3 2 251115 5 1
12 1 3 4 2 251115 5 1
12 1 3 7 2 251115 5 1
12 1 3 12 2 251115 5 1
12 1 3 15 2 251115 5 1
12 1 3 22 2 251115 5 1
12 1 3 27 2 251115 5 1
12 1 3 34 2 251115 5 1
12 1 3 35 2 251115 5 1
12 1 3 36 2 251115 5 1
12 1 3 38 2 251115 5 1
12 1 3 40 2 251115 5 1
12 1 3 46 2 251115 5 1
12 1 3 48 2 251115 5 1

Ha ocmarpanoj nmoBpmman y Onjaiiuma BpIeHo je
Oenexeme (QEHONOMKHX (eHOMeHAa OHOTHYKUX H
abuoTnukux (omrehema) norahaja Ha HUBOY OTJI. IOJba-
ekcTeH3uBHO, (Tabema XX2009.ITXE) crabama xpacta
nyxmaka (Quercus robur 1L.) on moyerka roadHe ma 1o
Kpaja Bereranuje. [IpmimkoM IpBOT MocMaTpama Ilele
nopmuae  26.03.2015. mpumeTHO je camo Iymame
crabana, 6e3 BHIJPMBUX TIOYECTAKA JIMCTaha, & TAKAB TPCH]T
ce 3aapxkao u TokoM mpersena 03.04.2015. Tokxom
mperiena 16.04. xocTaToBaHO je JUCTalme crabana y
obumy ox 66% Ha ckopo nemnoj mopmuHH. lIpermexom
23.04. je Ha 1eNOj MOBPIIMHKA KOHCTAaTOBAaHO JIUCTAbE
crabaina oxg 99%, a 30.04 cy cBa crabna Ha TMOBPIIMHUA
nponuctana 100%. Ilpernemom 20.05., 12.06., 21.08. u
17.9., mucy mnpumeheHe HHKakBe NpPOMEHEe Ha JHIIhy
crabajla Ha TOCMATPaHOj MOBPIIMHK. TOKOM mperiena
nospmuae 09.10. npuMmeTHa je nexkonopu3anyja Jmmha Ha
YUTaBOj MOBPIIMHM, OJHOCHO 10 33% nwmtha of ykymHe
JMCHE Mace Ha kpommwama. IIpernenom nospumune 30.10.
MpoIIeHaT AeKoiopu3anuje ce nosehao u usHocy 66% on
yKkymHe jucHe mace. Ilpermenom mospmmae 25.11.2015.
npuMeheHo je Ja je Ha 4uTaBoj mpahieHoj MOBPIIMHU
JIONLJIO JI0 TIOTITYHOT Olajiamka juiha ca ctabana Ha 1es10j
MOBPILUHU.

Iocmarpamem (heHoIomKuX (eHomeHa
OMOTHUKUX M abnoTHukux (omrehema) norahaja Ha HUBOY

The recording of the yearly development stages of
forest trees and biotic and abiotic (e.g. damaging) events
and phenomena on the sample plot in OdZzaci was
performed on pedunculate oak trees (Quercus robur L)
from the beginning to the end of the growing season (at
the sample plot level — extensively, 672009.PHE).

Field inspection of the plot began on March 26"
2015. All the trees on the plot were in the phase of
budding, while leafing had not started yet. The situation
was the same in the second inspection on April 3", when
there was still no leafing on the plot. In the next inspection
which was carried out on April 16", leafing was visible in
almost all trees on the plot. The intensity of leafing was up
to 66%. During the next inspection on April 23", almost
all trees had 99% of their leaves developed. Full
development of leaves was achieved on April 30" when
the next inspection took place. The inspections carried out
on 20.05., 12.06., 21.08. and 17.9. did not reveal any
changes on the whole area of the sample plot. In the
inspection of the trees on October 9" discolouration in
33% of the total leaf area was observed in all trees. The
inspection on October 30™ recorded an increasing
percentage of discolouration which was now 66% of the
total leaf area. All leaves were fully rejected on the whole
monitoring area by November 25", 2015.

During the observation of the yearly development
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crabna-unaTeH3uBHO, (Tabdena 672009.11XH), oxgnocHo 15
crabana xpacta Jayxmaka (Quercus robur L1.) Ha
MOBPIIMHY OMOMHUKaNWjcKe Tauke HuBoa 11 y Onanuma,
youeHe cy cnenehe ¢eHomomKke mojaBe y IOjeTHHAM
BpeMEHCKMM mepuoauMa. IlocMarpajyhim 15 crabana
onpeheHNX 3a WHTEH3WBHO mpalieme, Moxe ce JOHETH
WCTH 3aKJby4YaK MO NMUTamky (DEHOJOIMKHX I0jaBa Kao U
KO eKCTeH3MBHOT mnpahema, omHOcHO mnpahema Ha
YUTaBOj MOBPIIMHHU. TOKOM IIperiesa Ha HUBOY cTabia
26.03.2015. romuHe je OWIO BWIJBHBO CaMO ITyTamke
ctabana 0e3 JHCTama, W HCTO CTame je 3a0eleKeHo U
tokom mnperenena 03.04.2015. Toxom mnpernena 16.04.
KOCTaTOBaHO je JIUCTame cradanma y obumy ox 66% Ha
CKOpO IIeJI0j TOBPINMHHU, OCUM cTabana Op. 1 u 38 rme
HUje OWJIO jOII JINCTama, Te ctadbana Op. 22, 27 u 36 rue je
JUCTame O0mIo Ha HUBOY 01 33%. TokoMm mperitena 16.04.
KOCTAaTOBAHO je JINCTame cTabama y obumy ox 66% Ha
ckopo 1enoj nmospmuHA. [Ipermenom 23.04. je Ha menoj
MOBPIIIMHN KOHCTATOBAHO JIHCTamke cTadana o1 99%, ocum
crabana Op 1 u 38, Koja cy mposmcTana 10 HuBoa ox 66%,
1ok cy 30.04 ca crabsia Ha TMOBPUIMHHU NPOIHCTANA IO
100%, oAHOCHO 3aBPIIICHO j¢ JUCTakhE HAa CBUM IpahieHuM
crabiuma. [Ipernemom 20.05., 12.06., 21.08., u 17.09.
HHCY mpuMmeheHe HHWKAakBe NHpoMeHe Ha Jumhy CBHX
crabasia Ha rocMarpaHoj noBpumHU. [Iperienom crabana
09.10. je xoHcTaTOBaHa nekojopu3anyja jumha mo 33%
Ol YKyIIHE JINCHE Mace KPONImH Ha CBUM TpaheHUM
crabimma. TokoMm omeHe [eKkojopH3aluje umha Ha
crabouma 30.10. je xoHcraToBaHO naa je moBchan
MPOIIEHAT AeKojopu3anyje Ha 66% on yKyIlHe IMCHE Mace
kpomrama. [Ipernemom nmospmune 25.11.2015. mpumeheno
je na je Ha cBUM IpaheHUM CTabIuMa JOILIO0 A0 HOTIYHOT
omnagama juiha.

stages of forest trees and biotic and abiotic (e.g.
damaging) events and phenomena (at the level of
individual trees, intensively, Table 672009.PHI) i.e. on
fifteen trees of pedunculate oak (Quercus robur L.) on the
Level II sample plot, the following phenological events
were observed in certain time periods. The observation of
15 trees selected for intensive monitoring led to the same
conclusions concerning the phenological events as the
extensive monitoring of the whole plot. During the first
inspection at the individial tree level in 2015, which was
carried out on March 26", all the monitored trees had their
buds developed, but there were still no signs of leafing.
The situation was the same after the second inspection on
April 3. The next inspection on April 16™ showed that the
trees had 66% of their leaves developed on the whole plot,
except trees 1 and 38 which had no signs of leafing and
trees 22, 27 and 36 which had 33% of their leaves
developed. During the assessment performed on April
23", full development of leaves of 99% was observed in
almost all trees, with the exception of trees 1 and 38 which
had 66% of their leaves developed. The inspection of trees
on the plot carried out on April 30" revealed that all the
trees on the plot had their leaves fully or 100% developed.
In the inspection sessions 20.05., 12.06., 21.08., and
17.09, there were no changes on the monitored trees
compared to the previous period of observation. The next
inspection of the trees was on October 9" , when
discolouration of 33% of the total crown leaf area was
observed in all trees. The assessment of discolouration
carried out on October 30", discovered an increased
percentage of discolouration of 66% of the total leaf area.
Complete leaf rejection of all trees on the plot was
registered in the final inspection on November 25", 2015.

Xpact kuTwak - Opyiika ropa
Sessile oak — FruSka gora

XpacT ayxmak — Oyaru
Pedunculate oak - OdZaci

Cauxka 353. denonomika ¢asza — crabna 6e3 aumha — 3uMa
Figure 353. Phenological phase — trees without leaves - winter
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Xpact kuTwak - Opyiika ropa
Sessile oak — Fruska gora

Xpact ayxmak — Oyarm
Pedunculate oak - OdZaci

Cauxa 354. ®enosomika (asza — nposucrana crabia- mpoiehe
Figure 354. Phenological phase — Trees in leaf - spring

Cauxa 355. ®Oenonomka daza- cradna ca qeKomopu3aliyjoM aumrha- jeceH
Figue 355. Phenological phase — trees with discoloured leaves - autumn

25. OHEHA CACTABA U 3ACTYIIJBEHOCTH
HIPU3EMHE BET'ETAIINJE

OueHa HpU3EMHE BeTeTalyje Ha
OMOMHIVKALMjCKUM Taukama Japyror HuBoa (Dpymika
ropa u Oyaim) je 00aBJbeHa Kako Ou ce TOOWIIN MOIAIH O
3aCTYIJBCHOCTH OWJBHUX BpCTa Ha HCTPaKMBAaHUM
nokaimuretnma. IlpmzemnHa Beretanmja, OTHOCHO eH
cacTaB M Pa3HOBPCHOCT NPEICTaBJba BaKaH MOKa3aT/b Y
mporneHn OmoxmBep3nTeTa. Takohe, Mpu3eMHa BereTanyja
MOX€ TIOCHYXHWTH ¥ Kao 3Ha4yajaH OWO-MHIWKATOp
eKOJIOIIKUX IPOMEHa Kojeé ce JelIaBajy yHyTap HEeKOT
exocucteMma. [Ipu3eMHa Bererauuja urpa BaxHy YJIOTY Y
KPY)XCHhY BOJEC M XPaHJbMBUX MaTepHja y €KOCHCTEMY,

25. ASSESSMENT OF GROUND VEGETATION
COMPOSITION AND ABUNDANCE

The objective of the ground vegetation assessment
on the Level II sample plots (Fruska gora and OdZaci) was
to obtain data on the abundance of plant species in the
study area. The composition, diversity, and structure of
vegetation are important factors for assessing biological
diversity. Ground vegetation can further serve as an
important bio-indicator for environmental changes to
ecosystems. Vegetation plays a direct role in water and
nutrient cycling, exchange of gases in the atmosphere and
it is an important indicator of the status of forest
ecosystems. Any change of abiotic and biotic nature can
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pasMeHH racoBa y aTtMocepn M BaKaH je IOoKa3arelb
cTaTyca IIyMCKuX ekocucrema. CBaka IpoMeHa abHOTCKE
1 OMOTCKE MPUPOJIE MOKE IOBECTHU JI0 3HAYAjHUX IIPOMEHA
y Bereranwju. Ha mpusemHy Bereramujay d4ecTo Iemyje
Buiie (akTopa a HEe CaMO jeIaH HIM Bereraidja MOXKe
UICHTUYHO Jla pearyje Ha JeJOBamke PpasIMuUTUX
¢axTopa. [IpegHocT HCTpakuBama NMPHU3EMHE BETeTaIlHje
OrJIefia c€ y PENaTHUBHO JIAKOj MPOLEHHW W HIDKO] LEHU y
OJHOCY Ha HeKa Jpyra HCIOHTHBamba Kao INTO CY
3araljeHocT Bazgyxa WIM 3eMJbHINTa. [IpUKyIUbameM
NojIaTaka Ha TEpeHy pa3MaTpaHe Cy CBe OMJbHHX BPCTA,
YKJbY4yjyhu JIHIIajeBe 1 MaXOBHHY.

lead to significant changes in the vegetation. Ground
vegetation is often affected by multiple environmental
factors, not just one. Apart from that, vegetation may have
identical response to the influence of various factors. One
advantage of ground vegetation assessment lies in its
lower costs compared to some other investigations, such
as air or soil pollution. Another advantage is that the
results of the vegetation studies are easy to interpret. The
field data collection covered all plant species on the
sample plots, including mosses and lichen..

Ornenne nospummae Ha Opymkoj
ropu./Monitoring plots on Fruska gora

Ha 6nonnankarmjckum taukama (Ppymika ropa u
Omnamny) mMOCTaBJBEHO je TO TMEeT OTJICHHWX MOBPIINHA
(cmuka 1 u 2) Bemmumee 10 x 10 m (= 500 m?). Ouena
NpU3eMHE Bereranuje o0aBjbeHA je TpPH IIyTa TOKOM
BEreTalroHOT [Iepro/a, Tako Ja je mpoydaBaH nposehHy,
JIETHU U jeCebU acleKT BereTalyje. 3a OleHy NpH3eMHe
Bereranyje kopuiiheH je Braun-Blanquet mertox. Ilpma
olieHa pu3eMHe Bereranuje Ha dpyikoj ropu obaBbeHa
je 15.05.2015.rogune, apyra 17.07.2015.ronunae a tpeha
18.09.2015.roguse.

Ha Omomnnnkanumjckoj Taukn Oyamy npBa oIeHa

Ornenne nospumHe y Opannma/Monitoring plots

in Odzaci

Ground vegetation assessment was carried out on
five 10 x 10 m (= 500 m?) observation plots (Figures 1 and
2), established on both sample plots (Fruska gora and
OdZaci) respectively. Vegetation assessment was
conducted three times during the growing season. We
studied the spring, summer and autumn aspects of the
ground vegetation. Braun Blanquet method was used for
the purposes of ground vegetation assessment. The first
assessment of the ground vegetation on the sample plot
Fruska gora was carried out on May 15", 2015, the second
followed on July 17" and the third on September 18",
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nmpu3eMHe Beretanje obasibeHa je 22.05.2015.romume,
npyra 24.07.2015.ronune a tpeha 25.09.2015.roaune.

VY Tabenama (119 u 120) 672012.PLV npuka3zanu
Cy MOJAaIy O OTJICTHUM IOBPIITMHAMA 332 00a NCTpakWBaHA
JoKajuTera (HaJAMOpPCKa BHUCHHA, reorpadcka mumpuHa U
Iy’)KMHA, TaTyMH Kajla Cy aHajH3e IpH3eMHE Bereraiuje
o0aBJbeHE, BHCHHA IIPU3EMHE BereTalmje u 1p.). Y
tabemama (121 m 122) 672012.VEM mpukazane cy
eBHJICHTHPaHe OMJbHE BPCTE IO Opojy mapiese, BpeMeHy
KaJa je OIleHa TMpH3EMHE Bererandje o0aB/beHA U
MIOKPOBHOCT 3a CBaKy OmybHy BpcTy. Ha @Dpymkoj ropu
ytBpheHo je ykymHo 12 OwbHuX Bpcta. HajBehu Opoj
eBHJICHTUPAaHUX BpcTa MpHnaaao je xmacu Dicotyledones
u 10 10 BpcTa JOK Cy perucTpoBaHe caMoO JiBe OWJbHE
Bpcte (Festuca drymeja Mert. & Koch u Poa annua L.)
Koje mpumaaajy kiacu Monocotyledones. Ha ®pymikoj
ropu TOMHHAHTHE cy Owune Bpcte Hedera helix L. u Rubus
caesius L. TlpucycTtBo nMiajeBa W MaxOBHHA Ha
OTJICTHUM TIOBPIIIHAMA HHj€ PETUCTPOBAHO.

Ha ounomnmukarmjckoj Tauku Oyarnm yTBpheHo je
10 6mspHEX Bpera. Camo jenHa OMJbHA BPCTa IpHUIIaana je
kimacn Monocotyledones, Bpcta Poa annua L. a cBe
ocTajle eBWJICHTHpaHE BpCTe TMpHIAJaNe Ccy Kiacu
Dicotyledones. Ilo OpojHocTH H3aBajaje cy ce BpcTe
Glechoma hederacea L. m Poa annua L. MaxoBuHe u
JIMIIAjeBU HA OTJIEJIHUM MOBPIIMHAMA HUCY PETUCTPOBAHE.

2015.

On the sample plot OdZaci, the first assessment
was carried out on May 22™ 2015, the second followed
on July, 24" and the third on September 25™, 2015.

Tables (119 and 120) 672012.PLV show the basic
information on the observation plots for 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 (121 and 122)
672012.VEM present plant species recorded per plot,
assessment dates and ground cover for each species. A
total number of 12 plant species was recorded on the
sample plot Fruska gora. The greatest number of the
taxons 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.

A total number of 10 plant species was
determined on the sample plot in OdZaci There was only
one species from the class of Monocotyledones - Poa
annua L. All the other plant species belonged to
Dicotyledones. The most abundant plant species were
Glechoma hederacea L. and Ajuga reptans L The
presence of moss and lichen was not registered.
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Table 120.
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Tadena 121. ( XX2012.VEM) OPVYIIKA I'OPA
Table 121. ( XX2012.VEM) FRUSKA GORA

Penuu 6poj
Sequence number

Bpoj napruene
Plot number

O3Haka y30pka

Sample
designation

Bpoj oreHe
Scoring

O3Haka BpcTe
Species code

Jleo cacrojuHe
Stand area

Cyb6crpar
Substrate

TlokpoBHOCT BpcTe
Species cover

Ioy3nanoct

JleTepMUHALIH]je

Ocrana 3amnaxama

Other
observations

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 20% 5
4 1 1 1 036.004.011 1 1 15% 5
5 1 1 1 183.049.003 3 1 15% 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 25% 5
9 1 1 2 128.001.001 3 1 25% 5
10 1 1 2 036.004.011 1 1 15% 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 70% 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 15% 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 75% 5
20 1 2 1 036.004.011 1 1 15% 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 75% 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 15% 5
33 1 2 3 193.004.007 3 1 75% 5
34 1 2 3 036.004.011 1 1 15% 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 20% 5
42 1 3 1 193.004.007 3 1 50% 5
43 1 3 1 183.049.003 3 1 5% 5
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Penuu 6poj
Sequence number

Bpoj napuene
Plot number

O3Haka y30pka

Sample
designation

Bpoj oriene
Scoring

O3Haxa BpcTe
Species code

Jleo cacrojuHe
Stand area

Cyb6crpar
Substrate

IToxpoBHOCT BpcTe
Species cover

Ioy3nanoct

JleTepMUHALILje

Ocrana 3anaxama

Other
observations

44 1 3 1 095.001.999 1 1 5% 5
45 1 3 1 128.001.001 3 1 25% 5
46 1 3 1 105.001.999 1 1 10% 5
47 1 3 1 168.001.020 3 1 5% 5
48 1 3 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 10% 5
63 1 3 3 128.001.001 3 1 25% 5
64 1 3 3 105.001.999 1 1 15% 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 50% 5
68 1 4 1 036.004.011 1 1 15% 5
69 1 4 1 036.001.001 1 1 15% 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 15% 5
77 1 4 2 105.001.999 1 1 15% 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 70% 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 15% 5
85 1 4 3 168.001.020 3 1 5% 5
86 1 4 3 193.016.001 3 1 10% 5
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14 3 1 3 110.001.001 3 1 5% 5
15 3 1 3 036.004.014 1 1 5% 5
16 3 2 1 095.001.003 1 1 5% 5
17 3 2 1 035.001.001 1 1 15% 5
18 3 2 1 110.001.001 3 1 25% 5
19 3 2 1 151.001.004 3 1 15% 5
20 3 2 1 169.041.001 3 1 15% 5
21 3 2 1 127.001.001 2 1 2% 5
22 3 2 1 193.016.001 3 1 5% 5
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 25% 5
26 3 2 2 151.001.004 3 1 10% 5
27 3 2 2 169.041.001 3 1 15% 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 25% 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 15% 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 15% 5
51 3 3 3 095.001.003 1 1 15% 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
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58| gz | 22| Z4 =3 cE | 23| g% & s
55 | 3 | 4 1 193.016.001 3 U | 60% 5
56 | 3 | 4 1 139.004.999 1 1 5% 5
57 | 3 | 4 1 169.041.001 3 U | 25% 5
58 | 3 | 4 1 110.001.001 3 | 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 U | 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 U | 10% 5
65 | 3 | 4 2 080.026.004 1 1 1% 5
6 | 3 | 4 2 095.001.003 1 U | 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| 250% 5
70 | 3 | 4 3 110.001.001 3 | 10% 5
71 | 3 | 4 3 080.026.004 I 1 1% 5
2 | 3 | 4 3 095.001.003 I [ 10% 5
73| 3 | 5 1 151.019.001 3 1| 50% 5
74 | 3 | 5 I 139.004.999 I 1 5% 5
75 | 3 | 5 I 095.001.003 I 1 5% 5
76 | 3 | 5 1 035.001.001 1 1 5% 5
77 | 3 | 5 I 151.001.004 3 [ 10% 5
78 | 3 | 5 I 169.041.001 3 [ 20% 5
79 | 3 | 5 1 193.016.001 3 1 2% 5
80 | 3 | 5 I 110.001.001 3 [ 10% 5
81 | 3 | 5 2 151.019.001 3 [ 50% 5
8 | 3 | 5 2 139.004.999 1 1 5% 5
8 | 3 | 5 2 095.001.003 I 1 5% 5
8 | 3 | 5 2 035.001.001 I 1 5% 5
8 | 3 | 5 2 151.001.004 3 | _10% 5
86 | 3 | 5 2 169.041.001 3 | 25% 5
87 | 3 | 5 2 193.016.001 3 1 5% 5
8 | 3 | 5 2 110.001.001 3 1| 15% 5
89 | 3 | 5 3 151.019.001 3 [ 50% 5
0 | 3 | 5 3 139.004.999 I 1 5% 5
of | 3 | 5 3 095.001.003 1 1 5% 5
2 [ 3 | 5 3 035.001.001 I 1 5% 5
3 [ 3 | 5 3 151.001.004 3 [ 15% 5
9% | 3 | 5 3 169.041.001 3 1| 20% 5
%5 [ 3 | 5 3 193.016.001 3 1 5% 5
% | 3 | 5 3 110.001.001 3 | 15% 5
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26. IPOEHA OIUTEREBA JIMITKA O O30HA

Ha OwowHnmukanujckoj Tadykd APYror HUBOA Ha
@pymkoj ropu obaBmena je 28. 08. 2015. roamne
npoueHa omreheHoctn mumha ox 030Ha Ha TJIABHUM
Bpcrama  apseha  (OOpazanr  672004.LTF). 3a
WACHTH(UKAIM]Y BHAJBMBUX CHUMNTOMa omTeheHocTH
mumha o7 030Ha Y30pKOBaHO je smmhe ca BpxoBa
KpoIImy ctabana XxpacTa KuTmaka u Oykse. Ca aBa crabia
KHTHAKa U jeHOT cTa0na OyKBe, CAaKyIUBCHO je U MoMOohy
Jyme MperJie[aHo MOTIYHO pa3BHjeHo jumhe Koje je 6o
M3JI0KEHO JUPEKTHO] CcyH4YeBoj cBemioctn (OOpasair
672004.LTF). Ha oBoMm mnumihy HHCY YOYSHH CHMITOMH
Koju OW ykasaid Ha omrTehema n3a3BaHa 030HOM. Ha
MECTUMa eKCIIOHHPAHUM CYHILY Y HETOCPEIHO] OJM3HHU
napiesie ca MHTEH3MBHUM MOHHTOPHHIOM, TIPETJIe]aHo je
mumhe Ha crabanuma nune u rpada. CHMITOMH TUITHYHU
3a JIeJ0Bame 030Ha HUCY YTBPHEHHM HH HAa OBHM BpCTamMa
(O6pa3zar 672012.LSS).

Ha OwomHmmkamujckoj TadykW Jpyror HHUBOA Yy
OnammMa obaBJbeHa je mporeHa omrehenocty nmmtha of
030Ha Ha riaBHUM BpcTama japeeha. [Iporena cummToma
omrehema Ha 0BOj OMOMHIUKAIIN]CKOj Taukh 00yXBaTHIIA
je y3opke mmmha CakylubeHE W3 JOCTYIHHX (ZOEBHX
JiesoBa Kpomama nepa (Quercus cerris) U CBHX JIE€JOBa
Kpowwu Acer campestre, Acer tataricum u Crataegus Sp.
VY3o0puu 3a aHanusy cakymsanu cy 02.10.2015. Onqmax no
CaKyIJbalkby MaTepHjal je IEeTaJbHO IperyieflaH IOoMOohy
pyute nyne (yBehame x12). Ha muiy mecra cakyrsbeHU
MaTepHjal je CIIakoBaH y mMamvpHe Bpehume, W MOHOBO
npernenan y nmaboparopuju MacTHTyTa y3 omoh croHe
nyne. Jleo cakymbeHOr OWJBHOI Marepujajia je |
xepbapusoBan u Qororpaducan. CakylubeHO je U
MperyelaHo TOTIYHO pa3BHjeHo numhe Koje je Omio
W3JI0KEHO JUPEKTHO] CYHYEBO] cBeTJIOCTH. Kao u paHujux
roguHa  yTBpheHO  je  TIPHCYCTBO HEeNeNHULE
(Microsphaera alphitoides  Griff. et Maubl.) Ha
CaKyIJBeHUM JINCTOBMMA Iiepa. YOUYEeHH Cy CHMITOMH Ha
JUCTOBUMa Acer campestre xoju cy mnoacehamn Ha
cumntoM omTehema oI 030HA &K je JeTajbHUM
MperjeoM Ha TepeHy YyTBpheHO mga ce pagd o
rociearamMa Haraja HHceKaTa crcaya.

Ha cakyrsbeHnM y3opiuma ca OMOWHIMKAIH]jCKe
Tadyke HHUCY yTBpheHwm cummTomu omrrehema immrha of
o3oHa (O6paszmu 672004.LTF u 672012.LSS).

Ilpouene omrehenocTn nummtha o  030Ha
00aBJbEHA je W Ha OKOJHO] BETeTAIMjH BaH OTpajic Tauke
y HETIOCpeHOj OJIM3WHU ¥ Ha MECTHMA TJIE j€ BereTauja
Onna m3noxeHa cyHiy. Ha mpernemaHuM Bpcrama HHCY
youeHH cuMNnToMu omrteheHoctn mumha ox  030Ha
(Obpazan 672012.LSS).

26. ASSESSMENT OF FOLIAR OZONE INJURY

Ozone injury assessment was conducted on the
main tree species on the Level II sample plot on Fruska
gora. It was done on August 28" 2015 (Form
672004.LTF). The leaves required for the assessment of
visible symptoms of foliar ozone injury were sampled
from the upper sun-exposed crowns of sessile oak and
beech trees. Fully-developed leaves from two sessile oak
trees and one beech tree were examined by using a
magnifying glass (Form 672004.LTF). There were no
signs typical of foliar ozone injury on the leaves. The
leaves sampled from the sun-exposed crowns of hornbeam
and lime trees in the immediate vicinity of the intensive
monitoring plot (Form 672012.LSS) were also studied.
These species didn’t show any signs of typical foliar
ozone injury.

The assessments aimed at determining foliar
ozone injury on the main tree species were also carried out
on the Level II sample plot in OdZaci. The assessment of
the injury symptoms on this sample plot was done on
foliar samples taken from the accessible middle and lower
crown parts of Turkey oak (Quercus cerris) and all parts
of Acer campestre, Acer tataricum and Crataegus sp. The
samples were taken on October 2™, 2015. The collected
material was thoroughly examined in the field using a
hand magnifying glass. It was then packed in paper bags
and once again examined in the laboratory of the Institute
using a table magnifier this time. A portion of the
collected material was herbarized and photographed. Only
fully-developed sun-exposed leaves were examined. As in
previous years, the presence of powdery mildew
(Microsphaera alphitoides Griff. et Maubl.) was recorded
on the sampled leaves of Turkey oak trees. Some
symptoms that resembled ozone-induced injury were
detected on the leaves of Acer campestre. However, a
thorough examination in the field proved they were caused
by an attack of sucking insects.

There were no symptoms of visible ozone-induced
injury on the examined samples of leaves on the sample
plot (Tables 672004.LTF and 672012.LSS).

Foliar ozone injuries were assessed on the
surrounding vegetation beyond the boundaries of the
observation plots, but in their vicinity and at sun-exposed
sites. There were no symptoms of visible ozone-induced
injury on the examined species (Form 672012.LSS).
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Ta6ena 123. (XX2012.PLL) Mudopmaiuja o OrjieaHoj napeiu

Table 123. (XX2012.PLL) Sample plot data
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Ta6ena 124. (XX2012.PLL) Uudopmanuja o orneaaum mapieiaama HuBoa Il Ha @pymikoj ropu u y Oyanuma
Table 124. (XX2012.PLL) Data on the Level II sample plots on FruSka gora and in OdZaci
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Ta6exna 125. (XX2004.LTF) '1aBHe BpcTe apBeha Ha OMoMHIMKAaIKjCKUM Taukama HuBoa Il Ha @pymikoj ropu n 'y Onanuma
Table 125. (XX2004.LTF) Main tree species on the Level Il sample plots on Fruska gora and in OdZaci
MHDPOPMALIMJE O OLIEHU OIIEHA CUMIITOMA OITAXKABA
CTAHJIAPTHE TH®OPMALIAIE/ STANDARD DATA ASSESSMENT DATA SYMPTOM ASSESSMENT COMMENTS
. . ) TlaTusc Bpoi Hnp. IIpucycTBo apyrux
cefé):é we | Jpxasa Bpoj Bpoj HaS;: }épl((:];e y3(l))plj<a Harym Jlatym Bepuduxonaiio Tun BepuduKammje OMOTHYKHX M AOMOTHYKUX
S Country Iapuene Crabana Ko spcre Scientific |Number of| J>0PKOBama Awnammse C+l Verified e axropa)
cquence Observation | Number of | Species code Sampling date . C+l1 entie Type of verification (e.q. presence of biotic and
number code name samples Analysis date &. presen
plot number trees abiotic factors)
Quercus Hucy xoncraToBanu
1 67 1 036.004.011 petraea 5 280815 280815 0 He Not recorded
Fagus He Hucy xoncraToBanu
2 67 | 036.001.001 silvatica 5 280815 280815 0 Not recorded
Jak HamaJ menesHMIE XpacTa
Microsphaera alphitoides
Quercus Omrehema o1 MHCEKaTa
3 67 3 036.004.008 ; 5 021015 0 He cucaua
cerrts 021015 Strong attack of oak powdery
mildew Microsphaera
alphitoides
4 67 3 095.001.003 | _“Acer 5 021015 0 He Ourelicesa on mceraTa
campestre 021015 cucaya
5 67 3 095.001.004 | “Acer 5 021015 | 021015 0 He Hutey korcratoai
tataricum Not recorded
6 67 3 ) Crataegus 5 021015 021015 0 He Hucy koHcratoBann
spp. Not recorded
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Tabema 126. (XX2012.LSS) V3opkoBame Ha MECTUMA H3JI0KEHUM CYHITY Y HEIOCPEIHO] OJIM3MHM OMOMHIMKAIIM]CKMX Tadaka HuBoa Il Ha ®pymikoj ropu u y

Onanpma
Table 126. (XX2012.LSS) Sampling on the light exposed sites in the vicinity of the Level Il sample plots on Fruska gora and in Odzaci
_ Bpoj O30H
Apxasa | bpoj napreie KBaJpaHaTa JlatuHcku Ha3uB BpcTe CHMITOMH IIpukynseno IIpukynsseno Tun . APYTA
Pen. Country Observation Number of Jatym Scientific n: Kon Bpcte Ozone h Bepudukosano | Bepuduxammje OITAXXABA
6poj code plot number um erlo Date cientific name Species code symptoms Coll HHH('; le Coll CCM; d Verified Type of OTHER
rectangles (la/me) | -Orected leaves | Collected see verification | OBSERVATIONS
(Yes/no
1 67 1 1 280815 Carpinus betulus | 035.001.001 | He/no Ja/Yes He/no He/no
2 67 1 1 280815 Tilia tomentosa |105.001.001 | He/no Jla/Yes He/no He/no
3 67 3 1 021015 Quercus cerris | 036.004.008 | He/no Ha/Yes He/no He/no
4 67 3 1 021015 Acer campestre |095.001.003| He/no Ja/Yes He/no He/no
5 67 3 1 021015 Acer tataricum |095.001.004| He/no Jla/Yes He/no He/no
6 67 3 4 021015 Crataegus spp. - He/no Ha/Yes He/no He/no
7 67 3 4 021015 Quercus cerris |036.004.008| He/no Jla/Yes He/no He/no
8 67 3 4 021015 Acer campestre |095.001.003| He/no Ja/Yes He/no He/no
9 67 3 4 021015 Acer tataricum |095.001.004| He/no Ha/Yes He/no He/no
10 67 3 4 021015 Crataegus spp. - He/no Ja/Yes He/no He/no
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27. OAPEBUBAIBGE IIPUPACTA CTABAJIA

Enexrtponcku JIEHIPOMETPU ayTOMaTCKH
KOHTHHYHPAHO Y KPaTKUM BPEMEHCKHM HHTepBaimmma (1
MHUHYT) Mepe neOspbHHCKH mpupact (ciuka 356). Takohe,
JIOJJATHOM OINPEMOM Ha HWCTPOKUBAHUM JIOKATUTETHMA
mpare ce MPOTOK BOJE M XPaHJBUBUX MaTepHja O] KOpeHa
Ka aCHMWIAIMOHUM OpraHnMa, KIMMATCKH MapaMeTpu
Kao ITO Cy TEeMIlepaTypa W BIAKHOCT Ba3AyxXa, Kao
BJIQKHOCT ¥ BOJHH TTOTEHIIV]jall 3¢MJBHIIITA.

UctpaxuBame WMa 3a IIWUb Ja OJTOBOPH Ha
MUTake KaKo jelaH, OJHOCHO TIpyna KIUMAaTCKUX U
CTaHUIIHUX (paKTopa YTHYy Ha JeOJbMHCKHA TPUPACT U
¢dusnosonko crame cradana. Kako Ou ce momuio 1o mro
NpelU3HUjUX TojAaTaka, HeonxogHo he Outm na ce
3arnodyeTa ucTpakupawa 2014. roguHe CHpoBeay TOKOM
Bunie rogauHa. OBa wuctpaxusamwa y oksupy ICP cy
neuHMCaHa Kao He obaBesyjeha, amm ce mpemopydyje
BUXOBA TIpUMEHa y Wby TnoBehama IeTaJbHOCTH
npahema pacta crabana Ha OMOWHAMKAIM]CKAM Tadykama
Hugoa 2.

27. TREE INCREMENT MEASUREMENTS

Electronic dendrometers measure tree diameter
increments automatically and continuously at short
intervals (1 minute) (Figure 356). 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, climatic parameters such as
temperature and humidity as well as soil moisture and
water potential.

The study is aimed at finding out how one or a
group of climate and site factors affect diameter growth
and tree physiological condition. In order to obtain as
reliable data as possible, it will be necessary to continue
the studies started in 2014 over several years. This ICP
assessment is defined as optional. However, it is highly
recommended to carry it out because it makes the tree
growth monitoring on the Level II sample plots more
reliable and comprehensive.

Cauka 356. [ToctaBibarme €IEKTPOHCKOT ICHIPOMETPA.
Figure 356. Electronic dendrometer.

[IpBa romuua (2014) umana 3a muJb aa ce 300r
KaCHOT IIOCTaBJbalba TECTHPA OIpEeMa, CaBjiaja TEXHHKa
MEPMaHEHTHAX TIpEy3WMama ToAaTaka W HHUXOBE NaJbe
obpaze. Y 2015. roauHN MPUKYIUEEHH Cy TOAANM 3a JBa
JOKAIUTeTa TOKOM IEJOT  BETETAIMOHOT  IIEPHOa
(MHCTpYMEHTH Cy TIOCTaBJbCHHM KpajeM MapTa a
JIEMOHTUPAHU TIOYETKOM HOBeMOpa).

Ha rpadukony 18. mpukasaHu cy pe3yiaTaTtu
Mepewma y 2015. romuHu ca OHOHAMKAIMjCKE Tadke ca
Opyike rope.

Since we were late with the setting up of the
equipment, the first year of this assessment was aimed at
mastering the technique of data collection and processing.
Date were collected throughout the whole growing season
on two localities in 2015. The instruments were set up at
the end of March, and dismantled at the beginning of
November).

Graph 18 shows the results of the measurements
on the Level II sample plot Fruska gora in 2015.
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Promena obima stabla (mm)

—— Stablo 1
— Stablo 2
—— Stablo 3
—— Stablo 4
— Stablo 5

Stablo 6

01.05. 01.06. 01.07.

Datum

01.08. 01.09.

I'pa¢mkon 18. Ilpomena obuma crabana ca OnoHAMKaIwjcKke Tauke ca Opymike rope.
Graph 18. Tree diameter changes on the plot FruSka gora

Ha rpaguxony 19 mnpukazaHu cy pesynaTaTd

Graph 19 shows the results of the measurements

Mepewa y 2015. romunm ca Ouonaukammjcke Tauke on the Level I sample plot OdZaci in 2015.

Ouaru.

20
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o
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B s O oo

02.04.

01.05.

Takohe, na ®pymkoj ['opu y meuemopy 2015.
TOAIMHE W3BpIIEH je MEePMAaHEHTHH MpeMep KOju ce II0
cragmapauma ICP cmnpoBogm Ha cBakmx S5 rogmra. Ha
noBpmuHEA 50*50 MeTapa H3BPIICHO je MEpEeme CBHX
crabama TpcHOT mnpeyHrnka Beher on 7 mneHTHMeTapa.

01.06. 01.07.

Datum

01.08. 01.09. 01.10.

I'paduxon 19. [Ipomena obuma cradana ca OnoHguKanmjcke Tauke Ouarm.
Graph 19. Tree diameter changes on the plot in OdZaci

Furthermore, permanent measurements, taken
every five years according to ICP standards, were
performed on Fruska gora in 2015. A 50*50 m plot was
used for the measurement of all trees with a diameter at
breast height above 7 centimeters. Two cross diameters at
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W3mepena cy aBa yHakpcHa TpCHa TNpedHHWKA, BuUcHHE breast height, the height of all trees and crown base or the
cBUX crTabajga M BHCHHA Ha KOjOj MOYWEbe Kpomima Tj. height where the first shoot grows were measured. Tree
MECTO TJIe C€ Haja3M INpBa XuBa rpaHa.YTBpheH je m mortality was also determined. All the collected data were
MopTanuTeT cTabana. OBu momanm cy oOpahenu m Omhe processed and they will be entered into the ICP database
noxpamweHu y 6azu ICP (tabema 127). (Table 127).

Tadena 127. Takcarmonn npemep Ha @pymkoj I'opu y 2015. roguan (Huso 2)
Table 127. Measurement of forest estimation elements on Fruska gora in 2015 (Level 2)

Bpoj/ Bpcra/ d1/ d2/ Ds/ TemespuuIIa/ Bucuna/ 3anpemuHa/
Number Species dl d2 Dn Basal area Height Volume

1 KUTH-aK/sessile oak 45,1 44,2 44,7 0,157 24,2 2,016
2 KUTHaK/sessile oak 26,3 28,9 27,6 0,060 20,7 0,637
3 KUTHaK/sessile oak 53,1 58,7 55,9 0,245 27,3 3,593
4 nuna/lime 45,1 50,3 47,7 0,179 29,6 2,774
5 numna/lime 41,4 442 42,8 0,144 26,9 2,030
6 numna/lime 46,3 43,1 447 0,157 26 2,156
7 nuna/lime 47 42,4 44,7 0,157 29,6 2,422
8 KUTHaK/sessile oak 29,6 33,8 31,7 0,079 24 .4 0,991
9 KUTHaK/sessile oak 52 59,9 56,0 0,246 29,4 3,848
10 KUTH-aK/sessile oak 32,7 35,4 34,1 0,091 26,1 1,224
11 KUTHaK/sessile oak 40,7 43,1 41,9 0,138 22,6 1,659
12 KUTHaK/sessile oak 50,8 56,2 53,5 0,225 26,9 3,235
13 KUTH-aK/sessile oak 32,4 39,1 35,8 0,100 24,3 1,270
14 KUTHaK/sessile oak 34 41,2 37,6 0,111 23,5 1,370
15 KUTHaK/sessile oak 38,3 37,6 38,0 0,113 28,8 1,678
16 KUTH-aK/sessile oak 44,8 43,5 44,2 0,153 24,1 1,961
18 KUTHaK/sessile oak 39,3 41,2 40,3 0,127 20,4 1,389
19 KUTHaK/sessile oak 33,1 35,7 344 0,093 24,5 1,181
20 KUTH-aK/sessile oak 36,6 39,4 38,0 0,113 24,4 1,449
21 KUTHaK/sessile oak 40,5 48,8 447 0,157 23,6 1,970
22 KUTIak/sessile oak 43,6 45,6 44,6 0,156 26,9 2,212
23 KUTH-aK/sessile oak 38,7 44.4 41,6 0,136 26,7 1,895
24 KUTHaK/sessile oak 42 43 42.5 0,142 26,9 2,000
25 KUTHaK/sessile oak 46,8 52,4 49,6 0,193 20,3 2,140
26 KUTH-aK/sessile oak 35 40,2 37,6 0,111 18,4 1,096
27 KUTHaK/sessile oak 26,5 32,2 29,4 0,068 16,9 0,601
28 KUTHaK/sessile oak 34,3 32 33,2 0,086 18,1 0,828
29 KUTH-aK/sessile oak 26,9 26,2 26,6 0,055 16,8 0,483
30 KUTIak/sessile oak 20,4 22,7 21,6 0,036 16,1 0,297
31 KUTHaK/sessile oak 40 43,5 41,8 0,137 21,4 1,566
32 KUTH-aK/sessile oak 31,7 36,3 34,0 0,091 16,9 0,820
33 KUTHaK/sessile oak 37,8 40,2 39,0 0,119 22,7 1,433
34 KUTHaK/sessile oak 40,1 46,8 43,5 0,148 24,4 1,918
35 KUTH-aK/sessile oak 49,7 57,2 53,5 0,224 31 3,668
36 KUTHaK/sessile oak 447 47,2 46,0 0,166 25,2 2,220
37 OykBa/beech 33,8 38,2 36,0 0,102 20 1,079
38 KUTH-aK/sessile oak 29,6 31,8 30,7 0,074 24,1 0,916
39 KUTHaK/sessile oak 39,1 42,6 40,9 0,131 24,1 1,667
40 KUTIak/sessile oak 36 38,6 37,3 0,109 23,5 1,347
41 KUTH-aK/sessile oak 29,2 33,1 31,2 0,076 19,7 0,785
42 KUTHaK/sessile oak 33,5 34,1 33,8 0,090 21 0,989
43 KUTHaK/sessile oak 30,3 31 30,7 0,074 19,9 0,766

262




Bpoj/ Bpcra/ d1/ d2/ Ds/ TemespuuI/ Bucuna/ 3anpemuHa/
Number Species dl d2 Dn Basal area Height Volume
45 KUTH-aK/sessile oak 25,8 30,6 28,2 0,062 17,5 0,570
46 KUTH-aK/sessile oak 36,6 35,9 36,3 0,103 18,7 1,030
47 KUTHaK/sessile oak 38,3 37,1 37,7 0,112 26,1 1,515
48 nuna/lime 9,2 9,4 9,3 0,007 12,8 0,038
49 nuna/lime 6,3 6,8 6,6 0,003 9,2 0,014
mireu/
50 norway maple 8.4 8,9 8,7 0,006 12,3 0,031
51 nuna/lime 12,3 13,1 12,7 0,013 15,7 0,093
52 numna/lime 8,5 9,1 8,8 0,006 13,1 0,035
53 nuna/lime 10 10,5 10,3 0,008 16 0,061
54 nuna/lime 8,9 8,1 8,5 0,006 9,5 0,024
55 numna/lime 17,1 17,9 17,5 0,024 17,7 0,209
56 nuna/lime 11,6 12,2 11,9 0,011 154 0,079
57 rpab/hornbeam 33 32,9 33,0 0,085 24,2 1,067
58 OykBa/beech 47,9 51,2 49,6 0,193 26,5 2,719
59 6ykBa/beech 7,8 8 7,9 0,005 9,4 0,020
60 nuna/lime 43,1 42,6 42,9 0,144 25,1 1,911
61 KUTHaK/sessile oak 44,1 49,1 46,6 0,171 274 2,465
62 6ykBa/beech 8,2 8,3 8,3 0,005 6,7 0,018
63 6ykBa/beech 6,3 6,3 6,3 0,003 6,6 0,012
64 OykBa/beech 10 9,6 9,8 0,008 11,7 0,039
65 6ykBa/beech 11,3 11,9 11,6 0,011 14,3 0,069
66 6ykBa/beech 8,2 8,5 8,4 0,005 9 0,022
67 numna/lime 16,5 17,8 17,2 0,023 14,6 0,165
68 nuna/lime 11,3 10,6 11,0 0,009 9,4 0,040
69 nuna/lime 9,5 9,3 9,4 0,007 11,4 0,034
70 numna/lime 11,6 11,7 11,7 0,011 13,6 0,066
71 nuna/lime 6,4 6,9 6,7 0,003 6,7 0,013
72 nuna/lime 7,9 7,5 7,7 0,005 6,2 0,016
73 KUTIak/sessile oak 10,2 9,8 10,0 0,008 8,3 0,030
74 KUTH-aK/sessile oak 11,6 11,7 11,7 0,011 12,3 0,060
75 KUTH-aK/sessile oak 16,7 16,6 16,7 0,022 19,8 0,211
76 numna/lime 11,2 11,7 11,5 0,010 14,2 0,067
77 nuna/lime 10,2 9,5 9,9 0,008 15,8 0,055
78 nuna/lime 16,5 14,6 15,6 0,019 15,9 0,146
79 numna/lime 8,3 8,5 8,4 0,006 5,2 0,017
80 KUTH-aK/sessile oak 9,7 10,3 10,0 0,008 13,5 0,047
81 KUTH-aK/sessile oak 14,6 17,4 16,0 0,020 17 0,166
82 KUTHaK/sessile oak 15,4 18,9 17,2 0,023 17,5 0,198
83 KUTH-aK/sessile oak 24,5 20,2 22,4 0,039 19,4 0,384
84 KUTH-aK/sessile oak 7,2 7,7 7,5 0,004 13,3 0,025
85 KUTIak/sessile oak 7 7 7,0 0,004 9,8 0,016
86 KUTH-aK/sessile oak 17,2 18,1 17,7 0,024 15,7 0,189
87 KUTH-aK/sessile oak 8,7 8,7 8,7 0,006 12,5 0,032
88 KUTHaK/sessile oak 14,9 16,5 15,7 0,019 15,8 0,148
89 KUTH-aK/sessile oak 11,6 11,4 11,5 0,010 13,7 0,065
90 KUTH-aK/sessile oak 10,6 10,5 10,6 0,009 11,7 0,045
91 KUTIak/sessile oak 7 8,4 7,7 0,005 8,3 0,018
92 KUTH-aK/sessile oak 10,1 10,5 10,3 0,008 12,9 0,048
93 KUTH-aK/sessile oak 6,2 6,5 6,4 0,003 7.4 0,012
94 KUTHaK/sessile oak 8.9 9,3 9,1 0,007 6,4 0,021
95 KUTH-aK/sessile oak 25,3 27,3 26,3 0,054 20,9 0,580
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Bpoj/ Bpcra/ d1/ d2/ Ds/ TemespuuI/ Bucuna/ 3anpemuHa/
Number Species dl d2 Dn Basal area Height Volume
96 KUTH-aK/sessile oak 8.5 9,3 8,9 0,006 5,3 0,018
97 KUTH-aK/sessile oak 10,9 12,1 11,5 0,010 15,2 0,073
98 KUTIak/sessile oak 7,7 7,8 7,8 0,005 11,3 0,023
99 KUTH-aK/sessile oak 7,7 8 7,9 0,005 10,1 0,021
100 KUTH-aK/sessile oak 10,4 11,5 11,0 0,009 12,9 0,055
101 KUTHaK/sessile oak 6,2 7,9 7,1 0,004 10,2 0,017
102 KUTH-aK/sessile oak 9,2 10 9,6 0,007 8,5 0,028
103 KUTH-aK/sessile oak 15,2 15 15,1 0,018 16,3 0,140
104 KUTIak/sessile oak 9 9,6 9,3 0,007 114 0,034
105 KUTH-aK/sessile oak 9,7 9,5 9,6 0,007 7,9 0,026
106 KUTH-aK/sessile oak 7,2 7 7,1 0,004 10,3 0,018
107 KUTHaK/sessile oak 24,8 27 25,9 0,053 17,2 0,468
108 6ykBa/beech 23 24,8 239 0,045 13,5 0,314
109 KUTH-aK/sessile oak 8.5 9,7 9,1 0,007 8,6 0,025
110 KUTHaK/sessile oak 314 33,9 32,7 0,084 21,1 0,923
111 KUTH-aK/sessile oak 7,6 7,2 7.4 0,004 8 0,016
112 KUTH-aK/sessile oak 7,9 8 8,0 0,005 10,9 0,023
113 KUTIak/sessile oak 11,3 11,9 11,6 0,011 7,5 0,037
114 KUTH-aK/sessile oak 56,3 53,9 55,1 0,238 26,1 3,347
115 KUTH-aK/sessile oak 16,5 14,2 154 0,019 7,6 0,069
116 KUTIak/sessile oak 11,8 12,5 12,2 0,012 6,5 0,037
117 KUTH-aK/sessile oak 11,1 11,7 11,4 0,010 7,3 0,035
118 nuna/lime 11,2 11,3 11,3 0,010 9,2 0,042
119 numna/lime 6,9 6,9 6,9 0,004 9,6 0,016
mied/
120 norway maple 6,7 6,6 6,7 0,003 7,6 0,013
121 numna/lime 8,8 8,8 8,8 0,006 10,6 0,028
122 nuna/lime 7,3 7,2 7,3 0,004 12,1 0,021
123 nuna/lime 8,5 8,8 8,7 0,006 10,6 0,027
124 numna/lime 9,4 9,2 9,3 0,007 10,8 0,032
125 nuna/lime 8,9 10,3 9,6 0,007 9,7 0,031
126 nuna/lime 6,7 6,9 6,8 0,004 8,7 0,014
127 rpab/hornbeam 11,3 12 11,7 0,011 9.4 0,046
128 6ykBa/beech 6,8 6,9 6,9 0,004 8 0,014
129 6ykBa/beech 6,5 7,2 6,9 0,004 9,1 0,015
130 numna/lime 6,8 7,4 7,1 0,004 8,5 0,015
131 KUTH-aK/sessile oak 9.4 10,9 10,2 0,008 8,7 0,032
132 6ykBa/beech 7,6 7,6 7,6 0,005 9 0,018
133 OykBa/beech 10,6 12,6 11,6 0,011 12,3 0,059
134 o6ykBa/beech 10,5 10,7 10,6 0,009 10,5 0,041
135 6ykBa/beech 7,2 8,2 7,7 0,005 8,6 0,018
136 OykBa/beech 6,8 7,5 7,2 0,004 5,8 0,014
137 nuna/lime 7 7,5 7,3 0,004 7,5 0,015
138 nuna/lime 7,7 8,1 7,9 0,005 9,9 0,021
139 nuna/lime 6,6 6,5 6,6 0,003 9,1 0,014
140 nuna/lime 6,1 6,2 6,2 0,003 8,4 0,012
141 nuna/lime 22,6 24,6 23,6 0,044 19 0,422
142 numna/lime 23,8 22,7 23,3 0,042 16 0,347
143 KUTH-aK/sessile oak 6,5 6,3 6,4 0,003 9.4 0,014
144 KUTH-aK/sessile oak 7,6 7,9 7.8 0,005 8,5 0,018
145 KUTIak/sessile oak 30,4 35,6 33,0 0,086 20,6 0,924
146 nuna/lime 6,7 6,8 6,8 0,004 9,4 0,015
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Bpoj/ Bpcra/ d1/ d2/ Ds/ TemespuuI/ Bucuna/ 3anpemuHa/
Number Species d1 d2 D, Basal area Height Volume
147 numna/lime 5,3 5,8 5,6 0,002 8,2 0,010
148 numna/lime 6,6 7 6,8 0,004 7,8 0,014
149 smmna/lime 7 6,9 7,0 0,004 7,8 0,014
150 KUTH-aK/sessile oak 6,9 6,9 6,9 0,004 6,4 0,014
151 KUTH-aK/sessile oak 13,6 14,5 14,1 0,016 12,4 0,091
152 KUTIak/sessile oak 6,5 7,8 7,2 0,004 7.4 0,015
153 KUTH-aK/sessile oak 7.3 8,5 7,9 0,005 7 0,017
154 KUTH-aK/sessile oak 8,1 8,2 8,2 0,005 8.4 0,020
155 KUTIak/sessile oak 7 7,5 7,3 0,004 7,9 0,015
156 KUTH-aK/sessile oak 9,8 10,9 10,4 0,008 10,5 0,039
157 KUTH-aK/sessile oak 6,8 6,4 6,6 0,003 7,5 0,013
158 KUTHaK/sessile oak 6,2 6,5 6,4 0,003 6,8 0,012
159 KUTH-aK/sessile oak 8,3 8,2 8,3 0,005 8,8 0,021
160 KUTH-aK/sessile oak 6,3 6 6,2 0,003 8,6 0,012
161 KUTIak/sessile oak 6,7 6 6,4 0,003 8 0,013
162 KUTH-aK/sessile oak 10 9,5 9,8 0,007 9.4 0,031
163 KUTH-aK/sessile oak 6,4 6,5 6,5 0,003 7,9 0,013
164 KUTHaK/sessile oak 10,2 11 10,6 0,009 10,6 0,042
165 KUTH-aK/sessile oak 6,9 7 7,0 0,004 7,2 0,014
166 KUTH-aK/sessile oak 7,7 7,9 7,8 0,005 7,7 0,017
167 KUTIak/sessile oak 10,2 10,6 10,4 0,008 8,5 0,033
168 KUTH-aK/sessile oak 8,3 8,9 8,6 0,006 8,3 0,022
169 KUTH-aK/sessile oak 10,4 10,5 10,5 0,009 7,7 0,031
Ha napuenu
0,25 ha/
On a 2.5ha
plot 167 7,752 93,095
ITo ha/per ha
672 N/ha 31,009 372,381
Cpenmu
MIPEYHUK
CacTojuHe 1o
TEeMeJbHUIIN/
Stand
quadratic
mean
diameter 24,239
Ha napuenu
0,25 ha/
On a 2.5ha
plot 22,415
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28. Y30PKOBAIBE U AHAJIM3E OIIAJIOI'

BUJBHOTI' MATEPHJAJIA XPACTA
KUTIbAKA MU XPACTA JIYXKIbAKA HA
BUOUHAU-KAITNJCKUM TAYKAMA
HUBOA 2

Cakymwbambe H Y30pKOBamkE€ OIMajor OWBHOT
MaTepujana xpacta Kutmwaka (Quercus petraea [Matt./
Liebl.) Ha ®pymKkoj TopH, OTHOCHO XpacTa JyKmaka
(Quercus robur L.) y OuyarumMa, o0yxBatwio je cienche
aKTHBHOCTH:

1. cakympame OWJBHOT MaTepujajia oOmajor ca
crabaia,

2. TpaHCHOPT Matepujana o Jaboparopuje,

3. pasmBajame MaTepwjama Ha (pakmuje Jsummha,
TpaHYMIIa, IJI0A0BA,

4. cymeme MatepHjana Ha Temmeparypu ox 70°C y
Tpajamy ox 24 gaca,

5. MIIeBeme OCYIICHOT MaTepujana,

*

MHKpOTAJIacHa AUTECTHja U
7. XeMHjcKa aHaJM3a.

JlatymMu Kaza je BpIICHO cakyIUbawma Jinimha u
OCTaJIOT MaTepHjaja Ha bHOWHAMKAIMjCKUM Tadkama
HuBOA 2 Ha Opymikoj ropu n Oyannma, 1atu ¢y y Tabesnm
128. TIlpema ynmyrcrBuma jaTuMm y Manyanuma ,,ICP
Forests* ciyx0e, Bpcte npBeha ce obenexanajy oapheHum
penHNM OpojeM, IIpH YeMy XpacT KHTHak uMa O0poj 048, a
xpact myxmak 051. JlucHm MmaTepmjanm OCTaIMX BpcTa
npeeha je obenexen komom 888. Takohe, mpema wcTUM
yIIyCTBUMA, Y30pPKOBaHO JIMIINE XpacT JyXKHaka U XpacT
KUTHaka, ce obenexaBa kogom "11.1" (koioHa "o3Haka
y30pka'), ¢ 003UpOM Jla ce paau O TJIaBHUM BpcTaMa
npeeha Ha oryeauuM noBpimrHama. Ca 11.2 je oGenexeH
JUCHU MaTepHjan mpartehmx Bpcra, JOK Cy KOJOBHMA
"14.1" m "16" oOemexaBajy Yy30pKOBaHH IUIOJOBH,
OJIHOCHO TpaHuMile (MpeuyHHKa < 2 cm) HCTUX BpCTa
BpCTa.

IIpema HoBuM ymyrctBuma ,,ICP  Forests*
mporpama, koju ce npumemyjy ox 2012. rogune, Tadene
ca ob6ase3nuM (tadene 130 u 133) u omumonum (tabere
131 u 134) enementrma Ou Tpebane ma Oymy crojeHe y
jenHy 3ajennuuky tademy. C 003upoM aa OM ce CrajambeM
OBHX Ta0ela U3ry0uiia IperjieIHOCT ycie | BEeTUKor Opoja
KOJIOHA W TI0JIaTaKa, MOJaTKe CMO OCTABWIIM Pa3/iBOjeHE y
nBe Tabee.

CakympeHo smirhe W rpaHYHUIle U3 KOJEKTopa je
Mo TpujeMy y JabapaTopHjy OABajaHO, 3aBEICHO U
HYMEpHCAaHO y WHTEpPHY KBUTY J1a00paTOpHjCKuX

28. SAMPLING AND ANALYSES OF THE
LITTERFALL OF SESSILE OAK Quercus
petraea /Matt./ Liebl.) and PEDUNCULATE
OAK (Quercus robur L.) ON LEVEL II

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

N o oA

chemical analysis

The sampling dates on the Level II sample plots
on Fruska gora and in OdZaci are given in Table 128.
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 other species and codes
“14.1° and 16" are assigned to the sampled fruits and
twigs (diameter < 2 cm) of the same species.

According to the latest "ICP Forests™ guidelines,
which were published in 2012, the tables with mandatory
(Tables 130 and 133) and optional parameters (Tables 131
and 134) should be combined into one table. Since this
merging would make the tables less comprehensive,
because they would contain a great number of columns
and data, we have decided to present data in two separate
tables.

Upon reception at the laboratory, the leaves and
twigs collected from the litterfall collectors were
classified, numbered and entered into the internal register
of laboratory samples.
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y30paka.

VY3o0piwu numrha v ocTajaor OUBHOT MaTepujana cy,
pa3BpcTaBaHM y TPH Ipyle- ITpaHuuLE, IUI0A0BU U jauiihe.
[loTrennujano TMPHCYTHH WHCEKTH Cy OACTpameHH. CBH
y30pLH Cy OCTaBJbEHU Ja Oyny BasIyIlIHO OCylIeHH 24
Yyaca Ha CyBOM TOIUIOM Ba3nyxy Ao 70°C 10 KOHCTaHTHE
Mace W MJIeBeHH y oarosapajyhem mimay. OnBare of 1mo
30 mg cy oxmBajane 3a oxpehuBame C m N y CHN
aHajaj3epy ca TEPMOKOHIYKTOMETPHjCKHUM JETEKTOPOM
npomsBohaua Elementar cepuje Vario EL III mo
CTaHIApAHOM METOLY onpehuBama elemenaC
972.43.2000.

Ipunpema y3opaka fajbe je BPIICHA AUTECTHjOM
MOTIOMOTHYTOM MHUKpPOTaJacuMa ca a30THOM KHCEIUHOM
U BoAOHHUK-IepokcuaoM Ha 180°C y MHKpOTalacHO]
nehHuIM moa mputHckoM mpom3Bohaua Milestone Serie
D. U3 nampaBseeHHX pacTBOpa cagpxaj S u P oxgpehuBan
je Ha amapary “Vista Pro” MerogoM HHIyKOBaHE
kymioBade 1azme ICP-OES. Cagpxaj merana K, Mg u
Ca je ogpehuBan trameHom TexHuKoM Ha AAC
(aTOMCKOM-arCOpIIHOHOM CHEKTPO(OTOMETPH)jOM) FUTH
AEC (aToOMCKO-€MHUCHOHOM CITEKTPOGOTOMETPH-jOM).

KoHnenTpauuje cy mpepadyHaTe Ha CyBY Macy
nobujeHy cymemeM OWJBHOT MaTepujaia y CYIIHWIM Ha
105°C o xoHCTAHTHE Mace.

The samples of litterfall were sorted into three
groups - twigs, fruit and foliage. If there were any insects,
they 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 III series,
using the standard method of element C determination
972.43.2000".

Sample preparation was further performed by
microwave-assisted digestion with nitric acid and
hydrogen peroxide at 180°C in a pressurized microwave
oven, manufactured by Milestone (Series D). The content
of S and P in the obtained solutions was determined using
the “Vista Pro” device and applying inductively coupled
plasma (ICP-OES) method. The content of K, Mg and Ca
was determined by either AAS (atomic absorption
spectrophotometry) or AES  (Atomic  emission
spectroscopy) flame techniques.

The concentrations were recalculated for the dry
weight obtained by oven-drying the plant material to
constant weight at 105°C.

Tademna 128. [latrymu cakymbama onaior OWBHOT MaTepujalia U BPCTe CaKyIUbCHUX y30paka Ha buomHmukaimjckum

TaykaMa HHuBoa 2, Ha Ppymkoj ropu u 'y Onanuma.

Table 128. Dates of plant litterfall collections and classes of samples on Level II sample plots on Fruska gora and in

Odzaci
Opyuika ropa Onanu

Aatym Jluct ['panunne ITnon Aatym Jluct ['panunne ITnon
14.08. + + 14.08. + +

28.08. + + 28.08. + + +
04.09. + + + 04.09. + + +
25.09. + + + 25.09. + + +
02.10. + + + 02.10. + +

09.10. + + + 09.10. + + +
16.10. + + + 16.10. + + +

[To 3aBpmeTrky BereranmoHor mnepuoga 2015.
TOIMHE, ca OMOMHIMKALIMjCKUX TayaKa Cy Y3eTH Y30pLH
mumha ncnuTHBaHUX Bpcrta Apeeha, kako Ou ce oapenuie
nucHa nospiunHa (eng. LA — leaf area [m’]) u cyBa maca
muiha (eng. DW — dry weight [g]), kao u Ha 0a3u oBa J1Ba
napamMeTpa M3padyHajia cyBa Maca jummha 1o jeanHWIN
nopumnee  (eng. LMA — leaf mass per area [kg/m’]).
V3opak 3a momeHyTe aHamu3e Opojao je 100 mmcroBsa.
Jlucna moBpmmHa je oxapehema amapatom ADC
Bioscientific Ltd. AM300 Portable Leaf Area Meter,

At the end of the growing season in 2015, 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/mz]). 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, dry weight
was measured on Mettler analytical balances with an
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HAaKOH 4era Cy JIMCTOBH CTaBJbeHM Ha cymeme. Cymenn accuracy of four decimal places. Dry leaf mass per area
Ccy JI0 alcoJIyTHO CYBOT CTama, Ha Temmeparypu onx was calculated as the ratio of dry weight of leaves and leaf
105°C, y Tpajamy on 24 gaca. area (LMA=DW/LA [kg/m’]).
Haxon Baljema U3 cyniauiie JIMCTOBH Cy H3MEPEHU
Kako Ou ce noOuia cyBa Maca. Mepeme je M3BpIICHO Ha
Mettler aHanuTHYIKO] Baru, ca TavyHoImhy ox 4 mermmare.
Cysa maca numrha 1o jeTMHUIM TMOBPIINHE je U3padyHaTa
Ka0 KOJMYHHK CyBe Mace Jmmha ¥ JHCHE MOBPIIMHE
(LMA=DW/LA [kg/m’]).

268



Tabesa 129. Oniuty mogany 0 OMOMHAMKAIIM]CKO] Tauki HUBOA 2 Ha DPyIIKO] TOPHU ca Koje Cy y3eTH y30pIH Oaor OMJBHOT MaTepHjaa.
Table 129. Basic data on the Level II sample plot on Fruska gora where the samples of fallen plant material were taken.

Ilepuon cakympama
K T'eorpadcka mupuna T'eorpagcka oo YxymHa y3opka
Penuu 6p. Ol Tpaga P Jly’)KHHA Hanmopcka POl TOBpIITHA sampling period
NpKaBe bp.nmapuene Latitude . KOJISKTOTpa CaKyIUbamba Tpumente/
Sequence Longitude BHCHHA on it}
Country Plot number . Number of Total Comments
number Altitude . from to
Code traps Collecting
2
cleymmcicpcic MM area (m’)  (l/p | 1yD M/M|M/M|T7Y |T7Y |[yD| D MMM/M|T7Y |T7Y
1 6 7 L4509 ]2|2))1]9]|4]09 1 0 2 of2|s5({o0joffojrf{ofe6 |1 |S5|1]6]1 1|5 -
Tabesa 130. Caapxaj ,,00aBe3HHX " eJieMEHATa y OMajioM OMJBHOM MaTepHjally XpacTa KuTikhaka Ha OMOMHINKAIIN]CKOj Tauku HUBOA 2 Ha dpyiikoj ropu.
Table 130. The content of “mandatory” elements in the fallen plant material of sessile oak on the Level II sample plot Fruska gora.
° Iepuon cakynspama Bpmene ananusa s B -
g Collection period Date of analysis = = 8o e
= = > o —~
2 g Bha g S &% o 2 °g
= S < 2%z IE 238 SS ~g E
g5 | 22 on 20 on 0 oz | B3| E2 %8 | 2=tz c
&z p E from till from till 5 & 8 o e® legc e E8527% N S P Ca Mg K 100
£ 2 5 £ @2 SE | 5% BEEZS | EgESE || ¥y | (mey) | (mgle) || (mefp) || (mefe) || (mefe) (¢/100g)
E S 23| 25 E¥EZ | E5fss
3 - JULMM.ITIT/ || JULMM.ITTT/ | JULMMITTT/ | JUILMM.ITTT/ 3 - =° EE 5 =
L% DD/MM/YYYY ([ DD/MM/YYYY | DD/MM/YYYY | DD/MM/YYYY 5‘ Q (e 2
=
113 1 01.06.2015. 14.08.2015. 16.11.2015. 25.11.2015. 048 11.1 10.61 0.991 1.313 4.104 0.720 113 1
114 1 01.062015. | 14082015, [ 16.11.2015. | 25.11.2015. 048 16 1494 || 0542 | 0594 || 4631 0691 | 1126 4625
115 1 14.08.2015. 28.08.2015. 16.11.2015. 25.11.2015. 048 11.1 8.40 1.152 2.097 5.813 0.880 2.661 45.79
116 1 14082015, || 28082015 || 16.11.2015. | 25.11.2015. 048 16 1251 || 0532 0830 [ 6252 0797 1330 | 4582
117 1 28.082015. || 04.092015. [ 16.11.2015. | 25.11.2015. 048 11.1 19.19 || 0960 || 0540 | 6331 ] 0539 1168 | 4621
118 1 28.08.2015. 04.09.2015. 16.11.2015. 25.11.2015. 048 16 7.51 0.582 0.323 8.516 1.257 1.222 46.69
0.063 23.90 0.3781
119 1 28.082015. || 04.092015. [ 16.11.2015. | 25.11.2015. 048 14.1 841 || 0608 | 0662 | 2041 0400 1749 [ 47.04
120 1 28.082015. || 04.092015. [ 16.11.2015. | 25.11.2015. 888 11.2 556 || 1169 | 0758 || 5620 0752 0672 | 47.10
121 1 04.09.2015. 25.09.2015. 16.11.2015. 25.11.2015. 048 11.1 12.25 0.661 0.950 7.386 1.112 1.865 44.71
122 1 04.092015. | 25092015, [ 16.11.2015. | 25.11.2015. 048 16 683 | 0515 | 0585 | 7957 | 1118 | 1070 4733
123 1 04.092015. | 25002015, [ 16.11.2015. | 25.11.2015. 048 14.1 530 || 0434 | 0547 | 2175 ] 0426 | 1869 47.50
124 1 25.09.2015. 02.10.2015. 16.11.2015. 25.11.2015. 048 11.1 22.60 0.342 0.227 4.161 0.685 0.534 46.48
125 1 25.092015. | 02.102015. [ 16.11.2015. | 25.11.2015. 048 16 675 || 0482 | 0434 | 6544 | 0736 | 0988 | 4726
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IMepuon cakymbama

Bpmene ananusa

o % Collection period Date of analysis
L
. ..g 5 < 8
2= S 2 ox 10 ox 10 " £78
&z 5 E f ll f ll g2 3 o
© o 5 rom 81 rom 81 oD 9w
£ S 2 E a2 o=
= 5 o O [aa) 7] g E
- ER 23
A = OAMMITIT/ || OOMMITIT/ | OOMMITIT/ | JULMM.ITIT/
[_% DD/MM/YYYY || DD/MM/YYYY | DD/MM/YYYY | DD/MM/YYYY
126 1 25.09.2015. 02.10.2015. 16.11.2015. 25.11.2015. 048 14.1
127 1 25.09.2015. 02.10.2015. 16.11.2015. 25.11.2015. 888 11.2
128 1 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 048 11.1
129 1 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 048 16
130 1 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 048 14.1
131 1 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 048 11.1
132 1 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 048 16
133 1 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 048 14.1
134 1 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 888 11.2

Cysa maca o m’ (kg/m?)

Dry weight m?

Maca 100 nuctoBa i 100U

yeTHHa (g)
Dry mass of 100 leaves

or of 1000 needles (g)

Tospuuna 100

nmcrosa win 1000

gernHa (m°)
Area of 100 leaves or of

1000 needles (m?)

N S P Ca Mg K C

(mg/) | (mg/g) || (mg/e) || (mgle) || (mg/e) || (mg/g) || (&/1002)
8.72 0.520 0.556 1.598 0.314 1.932 47.05
7.69 1.015 0.900 5.341 0.669 1.082 47.05
18.41 0.659 0.902 5.949 1.006 1.926 46.36
9.80 0.683 0.393 9.488 0.770 0.652 47.78
5.63 0.374 0.382 2.035 0.421 1.398 46.21
15.48 0.520 0.573 6.510 0.909 1.282 46.90
9.14 0.510 0.542 4934 0.721 0.782 47.27
8.80 0.524 0.685 2.186 0.390 1.563 47.29
6.63 1.124 0.958 4.894 0.708 1.194 47.18
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Tabesa 131. Caapxaj ,,0NIHOHUX " eJIEMEHATa y ONaJIoOM OHJBHOM MaTepHjally XpacTa KUTHhaKa Ha OMOMHIMKAIIM]CKO] TaukK HUBOA 2 Ha DPyIIKOj TOpH.
Table 131. The content of “optional” elements in the sessile oak litterfall on the Level II sample plot Fruska gora.

Ilepron cakynsbarma
Collection period

Pern 600i Ebo} Orem Enoi Kon Bpcte Kon
S | e | 5 o = IO IV IO T I I
rom : species || Sample (ng/e) (ng/e) (ng/e) (ng/g) (ng/g) (ng/e)
Number Plot number JULMM.ITTT/ JULMM.ITTT/ Trap number code code
DD/MM/YYYY DD/MM/YYYY

113 1 01.06.2015. 14.08.2015. 048 11.1 47.28 9.34 388.95 56.42 39.08 58.43
114 1 01.06.2015. 14.08.2015. 048 16 46.25 13.94 312.89 48.31 48.14 54.55
115 1 14.08.2015. 28.08.2015. 048 11.1 45.79 11.89 454.18 69.97 50.00 53.70
116 1 14.08.2015. 28.08.2015. 048 16 45.82 18.54 628.84 34.59 52.36 64.37
117 1 28.08.2015. 04.09.2015. 048 11.1 46.21 14.00 618.88 201.38 46.52 51.55
118 1 28.08.2015. 04.09.2015. 048 16 46.69 25.85 423.61 27.58 54.51 59.93
119 1 28.08.2015. 04.09.2015. 048 14.1 47.04 291 57.43 5.10 47.64 53.53
120 1 28.08.2015. 04.09.2015. 888 11.2 47.10 11.25 643.19 162.38 63.68 52.01
121 1 04.09.2015. 25.09.2015. 048 11.1 44.71 12.77 797.25 71.41 48.45 59.36
122 1 04.09.2015. 25.09.2015. 048 16 47.33 26.65 402.18 30.68 61.48 50.43
123 1 04.09.2015. 25.09.2015. 048 14.1 47.50 4.78 108.21 33.09 56.63 52.32
124 1 25.09.2015. 02.10.2015. 048 11.1 46.48 3.82 187.38 32.97 48.98 44.60
125 1 25.09.2015. 02.10.2015. 048 16 47.26 31.94 169.28 45.41 51.05 45.66
126 1 25.09.2015. 02.10.2015. 048 14.1 47.05 2.45 45.96 4.79 65.12 44.89
127 1 25.09.2015. 02.10.2015. 888 11.2 47.05 13.60 330.07 159.57 45.98 55.27
128 1 02.10.2015. 09.10.2015. 048 11.1 46.36 9.04 535.95 70.16 48.55 71.25
129 1 02.10.2015. 09.10.2015. 048 16 47.78 72.85 319.83 103.74 56.75 51.93
130 1 02.10.2015. 09.10.2015. 048 14.1 46.21 4.63 136.92 13.56 59.13 42.92
131 1 09.10.2015. 16.10.2015. 048 11.1 46.90 9.44 622.15 48.77 65.32 38.50
132 1 09.10.2015. 16.10.2015. 048 16 47.27 12.84 296.88 18.79 66.40 47.12
133 1 09.10.2015. 16.10.2015. 048 14.1 47.29 3.36 120.42 7.84 61.58 48.56
134 1 09.10.2015. 16.10.2015. 888 11.2 47.18 15.32 446.27 119.06 29.55 50.88
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Tabesa 132. Oniuty mogany 0 OMOMHAMKAIIM]CKO] Tauk HUBOA 2 y OnanyMa ca Koje Cy y3eTH y30pId Onajior OMJBHOI MaTepujaa.
Table 132. Basic data on the Level Il sample plot in Odzaci where the samples of fallen

plant material were taken

v Ilepuon cakymspama
I'eorpadcka . KymHa y30pKa
Pestum Gp. Kon l"eor‘pa(bc'Ka IUPHHA JyiceEa Hazmopexa Bpoj TOBPIIMHA sampling period j—
JIpHKaBe Bp.napuene Latitude . KOJIEKTOTpa CaKyIbama
Sequence Longitude BHCHHA on 10 Sequence
Country Plot number . Number of Total !
number Altitude . from till number
Code traps Collecting
cicymMmMjcjcpc|c | MM C area (m*)  [yp | yD{M/MMM| T7Y |T7Y | VD | IVD [IMMIMM|T7Y [T7Y
1|67 345|271 |7t]9o]1]o0 8| o 2 2 0 f[25]ojojfo]1]o0 151|661 1 .
oena 133. Caapixaj ,,00aBe3HUX " eJleMeHATa y OIaJIOM OMJBHOM MaTepHjally XpacTa JIy)Kibaka Ha OMOMHIUKAIIjCKO] TaYKU HUBOA 2 y Ouaruma.
Table 133. The content of “mandatory” elements in the fallen plant material of pedunculate oak on the Level II sample plot in Odzaci.
<
o)
Iepuon cakynbama Bpmewe ananuza E
2 Collection period Date of analysis < PN s
— IS £ = g & o 5 ~
2 ) 2y IS 23z |sE-3%
‘5 E 25 or 10 o 10 ” g3 SE |z == =—-% iy
&z S E from till from till £.3 g3 c5 |52 SES3S N S p Ca Mg K
o —_
E g 2 g &2 S| 52 [ETZg | EgEC 2 || mee | (mge) | (mge) || (mg/p) | (mefg) || (mgle) C
E 1 28 | 55 |2 EZ |25°s% (&/100g)
A 'a JIMMITIT/ || JULMMITTT/ | JULMMITIT/ | JJMM.ITTT/ g S o B g=
& DD/MM/YYYY || DD/MM/YYYY | DD/MM/YYYY | DD/MM/YYYY 9) S Aa° <
g
=
101 3 01.06.2015. 14.08.2015. 16.11.2015. 25.11.2015. 051 111 26.17 || 1.586 | 1.094 || 5.106 || 1.737 || 1.983 47.53
102 3 01.06.2015. 14.08.2015. 16.11.2015. 25.11.2015. 051 16 1838 || 0.834 | 0633 | 10.104 | 1.508 || 0.825 46.88
103 3 14.08.2015. 28.08.2015. 16.11.2015. 25.11.2015. 051 11.1 2546 || 1337 | 1.088 || 5.851 | 1.695 || 1.988 46.97
104 3 14.08.2015. 28.08.2015. 16.11.2015. 25.11.2015. 051 16 15.12 || 0.807 | 0600 | 5.861 | 0747 || 0.858 46.51
105 3 14.08.2015. 28.08.2015. 16.11.2015. 25.11.2015. 051 14.1 6.60 || 1.032 | 1.060 || 3.136 | 0719 || 2.431 46.56
106 3 28.08.2015. 04.09.2015. 16.11.2015. 25.11.2015. 051 11.1 0.065 24.81 03869 || 18.58 || 1.326 || 0.836 | 5.569 | 1.787 || 2.218 46.31
107 3 28.08.2015. 04.09.2015. 16.11.2015. 25.11.2015. 051 16 9.81 || 0.867 || 0467 || 6.071 || 0.806 || 0941 47.66
108 3 28.08.2015. 04.09.2015. 16.11.2015. 25.11.2015. 051 14.1 993 || 1.105 | 1.155 || 4415 | 0.768 || 3.070 46.80
109 3 04.09.2015. 25.09.2015. 16.11.2015. 25.11.2015. 051 11.1 18.62 | 1.094 || 0976 || 6.800 || 1.669 [ 1.739 47.62
110 3 04.09.2015. 25.09.2015. 16.11.2015. 25.11.2015. 051 16 1036 || 0811 || 0643 | 6.602 | 0860 | 0978 47.18
111 3 04.09.2015. 25.09.2015. 16.11.2015. 25.11.2015. 051 14.1 839 || 1.036 || 0976 || 4434 | 0808 | 3.122 46.10
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<
=]
Tepuon cakynbama Bpmeme ananuza E
2 Collection period Date of analysis & = P b
= S E o 9% =
o) g B3 =3 = =3 oo
< 2, o S S 23 SS g E
& g3 on 20 on zo - g3 SEl: 2% [==€23
&z s £ from till from till 52 g2 E % |8 . s E E -82 N S P Ca Mg K
o —_
E g 2 g &2 2l 52 [|ETZ8 | Eg:SE || myy | (mgy || (mely) || (mgle) || (mely) || (mgg) c
° g e 2& | £5 |2 EZ | E5%sg (&/100g)
& 5 JULMMITIT/ || AAMMITIT/ | JAMMITIT/ | JUL.MM.ITIT/ g s ot g b =
& DDMM/YYYY || DD/MM/YYYY | DD/MM/YYYY | DDMM/YYYY 5 S Aa° <
g
=
112 3 25.09.2015. 02.10.2015. 16.11.2015. 25.11.2015. 051 111 1925 | 0941 (| 0871 | 7.480 | 1.787 || 1.437 47.27
113 3 25.09.2015. 02.10.2015. 16.11.2015. 25.11.2015. 051 16 9.65 || 0567 | 0.595 || 5.908 | 0.700 || 1.061 46.87
114 3 25.09.2015. 02.10.2015. 16.11.2015. 25.11.2015. 888 11.2 867 || 1.146 || 0964 | 9352 | 1.183 | 1.339 46.10
115 3 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 051 111 1927 || 0957 | 0.766 || 7.013 | 1.602 || 1.584 46.02
116 3 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 051 16 1199 || 0.621 | 0351 5896 || 0702 | 0681 46.91
117 3 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 051 14.1 1153 || 0657 | 0538 | 3.812( 0681 | 1.791 46.64
118 3 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 888 11.2 13.15 || 1498 | 1.105 || 10550 || 1.304 || 2.164 46.25
119 3 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 051 1.1 17.68 || 0785 || 0503 | 8964 | 1.627 || 0.655 46.77
120 3 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 051 16 8.88 || 0.697 || 0.608 | 6358 | 0.885( 1.036 45.73
121 3 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 051 14.1 774 || 0508 || 0462 || 4.197 [ 0570 | 1.405 46.94
Tabena 134. Caapxaj ,,0NIHOHUX " eJIEMEHATa y ONaJIoM OMJBHOM MaTepHjally XpacTa JIy)Kibaka Ha OMOMHIUKAIIW]CKO] TaYKU HUBOA 2 y Ouaruma.
Table 134. The content of “optional” elements in the pedunculate oak litterfall on the Level II sample plot in Odzaci.
Iepuon cakynspama
Collection period
Pennu 6poj || Bpoj ornenne Bpoj Kon spere Kon
Sequence MOBpPLIMHE fOLl tﬂﬁ Konexropa Tree y3opxa Zn Mn Fe Cu Pb Cd
rom ! species || Sample | (ng/g) (ng/e) (ng/e) (ng/g) (ng/2) (ng/e)
Number Plotnumber JULMM.ITTT/ JULMM.ITTT/ Trap number code code
DD/MM/YYYY DD/MM/YYYY
101 3 01.06.2015. 14.08.2015. 051 111 25.80 288.07 268.53 23.91 36.40 35.00
102 3 01.06.2015. 14.08.2015. 051 16 40.29 278.64 102.91 10.29 40.34 26.93
103 3 14.08.2015. 28.08.2015. 051 1.1 27.17 294.81 24191 9.81 28.06 28.68
104 3 14.08.2015. 28.08.2015. 051 16 29.52 241.71 86.52 8.74 36.74 29.75
105 3 14.08.2015. 28.08.2015. 051 14.1 9.76 79.53 29.10 39.52 64.19 18.68
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Ilepron cakynsbarma
Collection period

Pennu 6poj Bpoj ornenue on 10 bpoj Koa spere Kon
Sequence MOBPILIHHE from till Komxekropa s;;l:fiees gz(rf;li (ngr/lg) (d\g/r:g) (J;?g) (p(;lg) (:;t;g) (p(;/ig)
Number Plotnumber JULMM.ITTT/ JULMM.ITTT/ Trap number code code
DD/MM/YYYY DD/MM/YYYY

106 3 28.08.2015. 04.09.2015. 051 1.1 19.67 350.28 166.42 10.41 5.67 8.33
107 3 28.08.2015. 04.09.2015. 051 16 28.26 206.46 126.71 435 31.36 27.74
108 3 28.08.2015. 04.09.2015. 051 14.1 4.19 47.40 68.91 22.74 53.16 30.46
109 3 04.09.2015. 25.09.2015. 051 1.1 21.17 364.04 239.96 7.85 31.46 21.58
110 3 04.09.2015. 25.09.2015. 051 16 35.34 265.08 110.52 9.99 47.37 26.43
111 3 04.09.2015. 25.09.2015. 051 14.1 16.97 60.54 37.84 27.12 39.69 32.55
112 3 25.09.2015. 02.10.2015. 051 11.1 23.17 333.61 156.63 16.14 31.83 16.54
113 3 25.09.2015. 02.10.2015. 051 16 32.93 182.12 58.68 15.55 45.03 33.67
114 3 25.09.2015. 02.10.2015. 888 11.2 22.17 376.72 214.01 36.28 54.50 31.98
115 3 02.10.2015. 09.10.2015. 051 1.1 24.54 372.90 168.30 5.30 37.97 20.60
116 3 02.10.2015. 09.10.2015. 051 16 1.00 91.49 51.45 24.66 49.10 26.92
117 3 02.10.2015. 09.10.2015. 051 14.1 8.68 70.87 15.07 23.44 65.37 19.42
118 3 02.10.2015. 09.10.2015. 838 11.2 18.28 206.62 169.63 40.83 57.00 29.20
119 3 09.10.2015. 16.10.2015. 051 1.1 15.71 201.33 129.33 4.76 29.03 16.76
120 3 09.10.2015. 16.10.2015. 051 16 20.91 154.60 54.43 111.69 37.58 167.72
121 3 09.10.2015. 16.10.2015. 051 14.1 8.01 50.32 10.23 35.20 53.60 15.83
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29. Y30PKOBAIGE U AHAJIN3E
ATMOCOEPCKUX ITAJABUHA

Y30pkoBamke © aHamu3e aTMOCHEpPCKHUX TIaJaBHHA
(BIaxkHa JAEMO3WIMja) Ha OMOWHAMKAIIMjCKHM TayKaMa

npyror HuBoa Ha ®pymkoj ropu u y Onanuma,
00yxBaTmIIO je cienehe akTHBHOCTH:
1. mepuogWyHM  W3MACIM HAa  TEPEeH  pajau
Y30pPKOBam-€ MaJaBHHA U3 KOJIEKTOpa,
2. TpaHCIOPT  CaKylJbCHHX  MaJaBUHA  JIO
nmabopaTopwuje,
3. nabopatopujcka mpHuIpeMa y3opaka,
4. XeMHjCKe aHaJIn3e.

JlaTymu y30pKOBama BOJCHE JCTIO3MIIHMjC HA: a)

buonngukanmjckoj Tauku Ha Ppymkoj ropu u 0)
OnonHaMKaNMjcKoj Tauku y OpanumMa Jar cy y Tabemnu

135.

Ta6esa 135. Jlarymu y30pkoBama BOJICHE JETIO3HIIM]E Ha:

29. SAMPLING AND ANALYSES OF
ATMOSPHERIC PRECIPITATION

Sampling and analyses of atmospheric

precipitations (wet deposition) on the level II sample
plots on Fruska gora and in OdZaci included the
following activities:

1.
2.
3.
4.

sample

periodic field visits to sample precipitation from
the collectors,

transport of the collected precipitation to the
laboratory,

laboratory preparation of the samples,

chemical analyses

Dates of wet depostion sampling on a) the
plot on FruSka gora and b) the sample plot n

OdZaci are given un Table 135.

a) OMOMHINKAIINjCKO] Tauky HUBOA 2 Ha Opymikoj ropu u 6) OMOWHANKAIIN]CKOj TaYKH HUBoa 2 'y Onjannma
Table 135. Dates of sampling water depositions on
a) Level II sample plot on Fruska gora and b) Level II sample plot in Odzaci.

a) 0)
@Opymika ropa Onanu
Hlatym Throughfall Bulk Snow Hlatym Throughfall Bulk Snow
16.01. + 16.01. +
04.02. + 04.02. +
12.02. A 12.02. +
02.03. + + 02.03. + +
09.03. + A 09.03. + A
26.03. + + 26.03. + +
03.04. + A 03.04. + A
09.04. + + 08.05. + +
28.04. + + 28.05. + +
08.05. + + 03.07. + +
28.05. + + 10.07. + +
03.07. + + 21.08. + +
21.08. + A 11.09. + A
11.09. + + 25.09. + +
25.09. + A 02.10. + +
02.10. + + 16.10. + +
09.10. + +
16.10. + +
Hasusu y3opaka u o3Hake y Tabenama cy natu y Sample names and designations in the tables are
ckiragy ca ymyrctBuma ciyx6e L, ICP  Forests, given in accordance with "ICP Forests” manuals on wet

HaBCJICHUM 'y MaHyaJlnuMa

3a mpaheme

BHaxkHe depositions. A “throughfall’ sample is a sample taken
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nenozunmje. "Throughfall” y3opak o3HayaBa y30pKe
CaKyIUbCHE M3 KOJIEKTOPa KOjU Cy C€ HaJla3WiIM HCIIOJ
Kpomrmu crabama. Y Ttabemama 672012.DEM wu
672012.DEO oBa BpcTa y30pKka je obeiexxeHa OpojeM
»1%“ "Bulk" y3opak oO3HauaBa y30pK€ CaKylJbEHE M3
KOJIEKTOpa KOjU Cy C€ HaJla3WJIi Ha OTBOPEHOM IOJbY. Y
tabenama 672012.DEM u 672012.DEO oBa BpcTa
y30pKa je obenexena Opojem ,,2°. Tpeha Bpcra y3opaka
HOCH O3HaKy "9" u o3HauaBa y3opke cHera ("Snow"),
KOjU Cy CaKyIUbHH U3 HCTOMMEHHX KOJEKTOpa
MOCTAaBJbEHUX Kako HWCmojx crabajma, Tako HW Ha
OTBOPEHOM TIOJBY.

Komona ,OcobuHa  y3opka“ mpeacTaBiba
o0jallbemhe 0 KONWYMHU M KBAJUTETY Y30pKa, /1 JIU je
nmonwto Ao omTehema komekropa, uta. bpoj ,,1“ y oBoj
KOJIOHM O3Ha4yaBa Jja c€ Paguio O ,,HOpMaTHOM * Y30pKY,
KOjH HUje KOHTAMHHHUPAH M Y¥ja je KOJMYUHA MOrja Aa
ce mmepu. bpoj ,,5% koju ce jaBiba y IIOjeAMHAM
KOJIOHaMa, O3HayaBa Takohe ,HopMajaH y3o0pak, ako
ycuen oOMITHUX NaJaBUHA OO je 10 MPeIBamba BOJe
M3 KOJEKTOpa, TaKO Ja HHUje Moryhe YTBpIWUTH TauyHy
KOJIMYMHY mNafaBuHa (y mm) Yy JaToM TMEpUOIy
Y30PKOBamba.

Y3opkoBame mNagaBHMHaA Ha TEpPeHY H
TPAHCHOPT CAKYIJbeHHX MAaJaBHHA 10 JlabopaTopuje.

[MpunukoM  y30pKkoBama  TaJaBUHA W3
KOJIEKTOpa, 0oIlle y KOjuMa Cy C€ HaIa3WIH Y30pIH
najJaBUHAa 3aMCHUBAHE Cy HOBUM (YHCTHM) Oolama,
Kako Om Owmna wm30erHyTa KOHTaMHHAIIMja Yy30paka.
VY3o0pu cy onMax IO CakyIjbamby TPEHCIIOPTOBAHU Y
naboparopujy MHCTHTyTa 32 HU3UjCKO IIyMapcTBO H
KHBOTHY CPEIHHY.

Takohe, Tpeba HamoMeHyTH Ja CY
TOKOM TEpHoJia Y30pKOBakha BpIICHE U aKTHBHOCTH Ha
ONlp’)KaBamky KOJIGKTOpe, KOje Cy ce cacrojajie y
MIEPUOJIMYHOM TIparmy JIEBKOBA W IpeBa M3 KOJIEKTOpA,
3aMEHH 3alITHTHUX MPEXHUIA, Ka0 U 3aMeHH omTeheHnx
KOJICKTOpA.

JlabopaTopucka nmpunpema y3opaka.

[Ipucnenu y3zopuu mno npujeMmy y gabopaTtopujy
WHcTuTyTa 32 HU3UjCKO CyMapcTBO M KUBOTHY CPEIUHY
OMBajy perUCTPOBAaHM W HyMEPHUCAHU y KIHUTY y30paka.
Haxkon Tora ce npuctymna Mepemy KOITHUUHE CaKyIJbeHE
BOJIE U3 KOJIEKTOPE U MpUIIPEMarha y30paKa 3a XeMH]jCKe
anHamuze. [lpunukoMm mnpurpeMe y3opaka, BoljeHO je
pauyHa Jla ce M3 CBaKoOl KOJEKTOpa y3Me jelHaka
KOJIMUMHA BOJE. 3ajeqHUYKH Y30paKk TMpaBjbeH je
noceOHO 3a KOJIEKTOpe KOju Cy OWiIM JIOLHMpaHd Ha
OTBOPEHOM II0JbY, a IMOCEOHO 3a KOJIEKTOPE KOjU CY Ce
HaJla3WIn yHyTap cactojuHe. [IpunpeMisern y30puu cy,
JO TOYeTKa XEMHUJCKHX  aHaiu3a, YyBaHH Yy
bpuwkugepuma Ha Temueparypu 10 +4°C.

from the collectors located under the tree crowns. In
Tables 672012.DEM and 672012.DEO this type of
sample is labelled "1°. A “bulk® sample is a sample taken
from the collectors that were located in the open. In
Tables 672012.DEM and 672012.DEO this type of
sample is labelled “2°. The third type is labelled 9" and
refers to the samples of snow taken from the collectors
of the same name (‘Snow’) located both beneath the
forest canopy 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. Numer °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

After sampling the rainfall from the collectors,
sampling bottles were replaced with clean bottles in
order to avoid contamination of samples. The samples
were immediately transported to the laboratory of the
Institute for Lowland Forestry and Environment.

Apart from the regular activities of sampling the
rainfall, the collectors had to be regularly maintained.
The maintenance included the activities such as washing
the pipes and funnels, replacing the protective meshes or
replacing the damaged collectors.

Laboratory sample preparation and chemical
analyses

Upon reception at the laboratory of the Institute
of Lowland Forestry and Environment, the samples were
numbered and entered into the register of samples. After
that, the collected rainfall was measured and appropriate
samples were taken for chemical analyses. When
sampling, special care was taken to sample the same
quantity of water from each collector. A representative
sample was made separately for the collectors located in
the open field, and for the collectors within the stands.
The prepared samples were stored in refrigerators at
+4°C till the beginning of chemical analyses.
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XeMmujcke aHAJIHM3E.

XeMHjcKe aHalu3e 3alouuiby oapehuBameM
KoHAykTHBUTeTa W pH BpemHoctn  ymoTpeOom
KOHIYKTOMETpa, OJTHOCHO MOTEHIIMOMETpA,
pEeCIeKTUBHO. Y30puu ce 3atuM  (puiaTtpupajy Kpo3
MeMmOpanckun Quatap 0.45 pm kako OM ce YKIOHHO
YBPCTH MaTephjall ¥ y30paK CTabmiIn30Bao 3a cienehe
aHajgm3e. 3aTuM, Y30pIld BIAKHE JCTO3UIHje OuBajy
MOJeJbeHN TNpeMa aJMKBOTMMAa 3a IOjeAHHE aHaJu3e.
I'pyma momy3opaka HaMemEHa 3a ONlpelljuBamke MeTaja
Ha AAC 6muBa nep3epBupana ca 65% HNO; rne je pH
BpPEIHOCT JOBOJIM Ha OKO Ha 2. Y30puH 3a oapehuBame
TOC u DOC takohe OuBajy 3akuIlIeJbeHH IIpPE came
ananm3e. CBU y30pmM 3aTUM OWBajy CKIAIUIITCHH Y
Mpaky Ha Temmepatype oko 4°C y ¢pmxunepuma. 36or
olpKaBama OajiaHca a30Ta, MPENOPYYHHBO je Ja ce
ananusze oapehuBama mweropux Gopmu (NO;, NH, u
Ntotal) page mpBo, Mo MoryhHOCTH Ha IaH MpHjeMa.
butHO je ma ambanaxka y K0joj ce CKIAAWIITE Y30pLH
Oylme om MHEPTHUX MarepHjaja Kako ce y30pak He Om
JIOIATHO KOHTaMHUHHpao. 3a y3opke umju je pH>5
onpehyje ce TOTamHM alKaTUTET BOIYMETPH]CKH
TUTpalMjOM ca cTaHzapausoBaHuM pactBopom HCI y
nBe Tauke ckBuBajeHOuje. Campxkaj docdopa wu3
¢docthata oxppehuBamm cMO  CHEKTPOPOTOMETPH]jCKH
nmocne Oojerba MONHOACHCKHM IIAaBUM W YUTamba
ancopOaniy Ha 340 nm. OxppehuBamwe N U3 aMOHHjyM
jOHa BpIIMJIO c€ Takohe CHEKTPOPOTOMETPHjCKH IIO
Nessler-y Ha TamacHoj my>XuHH onx 425 nm, JOK Cy ce
HUTpATH OXpehuBaiy TaKoIje CIEeKTPO(OTOMETPH)CKH
craagapaaoM meronoMm EITA 6poj 51862 ca OpyrmHOM
Ha 410 nm. Cazapxaj ykynHOr asora onpehuBaH je
aIUIUMETPU]jCKH HaKOH Makpo- Kjenmanose
nectunamyje mo EITA 351.3 meroau. Caaprxaj cyMmropa
u3 cyndarHux joHa ojapehuBaH je jOAOMETPHjCKOM
TUTpauMjoM ca  Na-THocyndaToM HaKOH TaloKeHmha
cyiadara Ba-xpoMaToM W peTUTpanyje  BHUIIKA
XPOMAaTHHUX jOHA. XJIOPUIHU JOHHW CY KBaHTUTATHUBHO
onpehuBaH TUTPALH]jOM CTaH/IapAU30BaHUM
pacTtBopoM cpebpo-uuTpata 10 Mohr-y. Campxaj
metasna Mg u Ca y mpexoaHO 3aKUIIeJbeHUM y30pIHMa
onpehuBan je miuameHoM TexHHkoM Ha AAC, 1ok je
caapkaj Na u K onpehuBaH miamMeHOM TEXHHKOM Ha
AEC. 3akuriesreHl aluKBOTH 3a oJipehnBame YKYITHOT
oprauckor yribeHuka (TOC-total organic carbon) u
pactBopHOr opranckor yrieeHuka (DOC-dissolved
organic carbon) npouecyupanu cy Ha TOC aHamnajzepy
(liqui TOCII, Elementar) u ogpehuBaru npema mMeToan
US EPA 415.3. 3a mnpepauyHaBame pe3yirata H
MaHMITyJanyjy uctuMa kopuinhen je mporpam Excel
2007. CBu WCHUTHBAHU Y30PIH, 32 CBE HCIIUTHBAHE
napamMeTpe Hajlaswin cy c€ y TpaHHIama JeTeKLuje
MPUMEHUBAHUX METO/IA.

Chemical analyses

Chemical analyses started by determining the
conductivity and pH of each sample using
conductometers and potentiometers, respectively. The
samples were then filtered through a 0.45 pm membrane
filter in order to remove any solid material and to
stabilize the samples for subsequent analyses. The
samples of wet deposition were then divided into
aliquots for each analysis. 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 maintain
the balance of nitrogen, it is recommended to determine
its forms (NO;, NH4 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 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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Tabeaa 136. Oty mogary o bruonHnaukanujckoj Tauku HUBoA Il Ha DpyIKoj TOpH.
Table 136. General data on the Level II sample plot on Fruska gora

1_ o AKTHBHH [IEPUOJ CAKYIbARHA
eorpadcka . . .
Kox Feorpa(bc.xa HiupuHa AyKuHA Collection pel‘lOfi bpoj Mognen Bucuna || TloBpunHa Bpoj
Pennn Kox B Latitude . . Kpajmu natym/Last nepuona
. p.mapuene || Konekropa Longitude Hanmopceka || [Tpsu marym/ First date Konekropa || konekTopa || xomektopa || Koxekropa
6poj NpKaBe ; p TYM date Y30pKOBama )
Observation Sampler BUCHHA Sampler (m) (m°) number of
Sequence | Country . Number of
plot number code Altitude . model Sampler Sampler used
numbe Code measuring Heicht Surf 2 l
c|c|{M|[M|c|cCcfc|c|{M|M|C|C b M CITHA A |M{M|T| T periods eight (m) || Surface(m”) || samplers
1fef 7 1 Lj4)sjpofofgz2gz2yrfof4)9o(3f?9 1 0 |2 1 Tfp4fg1rgejrfyoprys 1 5 1 1 0.08 2
2161 7 1 2040510922194 (9)13]?9 1 0 |2 1 Tfp4f1rfejrpoprys 1 5 1 1 0.08
3161 7 1 of4f(spofof2y2(r)jof4f(9(3f(]?9 1 0 |2 1 Tfp4frg2(o0f2y1rys 3 1 1 0.246
Ta6ena 137. Pesynratu nabopaTopHjKCHX aHalIM3a BOAeHe neno3unyje ca buonnaukanujcke tauke HuBoa Il Ha ®pymkoj ropu. Caapxkaj "obaBe3Hux" enemeHara.
Table 137. The results of the laboratory analyses of wet deposition on the Level II sample plot on Fruska gora. The content of the “mandatory” elements.
. Tepuonu cakymbarba OsHaka Konnunna
bpoj Collection period y30pKa Ocobuna y30pKa
Penun || nospunne Hepuomu Kon ysopka (mm) KonnykTuButet Aunkanurer ||N (total)
Opoj || oraeane on on cakymmara || oo, (| Ocodmma f Sl o (uS/cm) Toc K Ca | Mg Na (NN CLRNOs | 8504050 oo™ rpon || POC
Seque};lce Observati from from ColleFt:jon Sampler }S/?foplcia/ collected Conductivity (mg/1) (mg/l) || (mg/l) || (mg/l) || (mg/D) |[ (mg/D) [ (mg/) [ (mg/D)]| (mg/l) Alkalinity (mg/l) (mg/l)
numoe servation HHMMFFFF/ HHMMFFFF/ per1o code dmp (] sample
Plot number || pp/MM/YYYY DD/MM/YYYY attribute
179 1 28.12.2014. 16.01.2015. 84 9 1 10.6 5.88 65.5 8.72 4.295 10.55 |[ 1.995 || 214.8 [| 0.00 || 10.01 | 2.27 || 13.16 1.161 297 6.74
180 1 16.01.2015. 04.02.2015. 85 9 1 67.2 6.21 45.1 9.37 3.105 15.49 || 1.450 || 1553 || 0.00 || 8.01 2.06 || 19.27 0.697 1.39 7.74
181 1 04.02.2015. 12.02.2015. 86 9 1 40.7 5.82 230.0 6.56 1.035 12.26 || 0.890 || 51.8 [ 0.00 || 7.24 1.84 || 20.21 0.697 1.60 4.57
182 1 12.02.2015. 02.03.2015. 87 1 5 33059 | 591 37.6 598 [ 3.205 |f 16.31 [| 0.535 |[ 160.3 || 0.00 || 6.01 | 1.73 || 20.68 0.581 1.91 4.12
183 1 12.02.2015. 02.03.2015. 87 2 5 44.59 5.58 42.7 423 3.955 | 22.19 |[ 0.710 |[ 197.8 || 0.00 [ 10.01 || 3.67 || 21.15 0.581 3.65 3.61
184 1 02.03.2015. 09.03.2015. 88 1 1 48.38 4.90 92.4 8.85 5.150 19.95 || 1.085 || 257.5 || 0.00 || 8.01 342 | 21.15 0.464 2.83 6.80
185 1 02.03.2015. 09.03.2015. 88 2 1 9.92 4.41 127.3 7.09 [ 5.715 |f 19.83 [| 0.815 |f 285.8 || 0.00 || 8.01 | 3.75 || 20.68 0.464 8.37 5.77
186 1 09.03.2015. 26.03.2015. 89 1 1 23.36 5.85 45.0 442 |[ 1950 || 15.53 || 0.560 || 97.5 || 0.00 || 6.01 | 2.66 | 20.50 0.581 3.11 3.42
187 1 09.03.2015. 26.03.2015. 89 2 1 6.39 4.73 519 8.75 3.535 19.70 || 2.625 || 176.8 || 0.00 || 8.01 3.61 [ 20.68 0.929 235 4.52
188 1 26.03.2015. 03.04.2015. 90 1 1 17786 | 5.60 32.6 9.01 | 2.045 [ 21.49 || 2.220 || 1023 || 0.00 || 7.01 |[ 2.43 || 19.74 0.581 231 6.81
189 1 26.03.2015. 03.04.2015. 90 2 1 26.01 5.89 29.1 497 || 2.070 (| 15.61 || 2.095 || 103.5 | 2.77 [ 8.01 |[ 2.70 || 19.74 0.581 2.14 || 4.11
190 1 03.04.2015. 09.04.2015. 91 1 1 21.82 5.58 315 6.23 2.650 19.45 || 2.225 || 1325 || 1.03 || 5.51 | 4.58 |[ 20.21 1.625 4.70 4.92
191 1 03.04.2015. 09.04.2015. 91 2 1 5.40 4.90 28.5 446 |[ 2.185 || 22.46 |[ 2.475 || 109.3 0 ;Ll 6.01 |f 045 | 19.27 0.929 3.38 3.00
192 1 09.04.2015. 28.04.2015. 92 1 1 21.27 6.05 70.2 6.10 3.240 18.35 || 2.150 || 162.0 || 0.25 || 7.01 2.87 || 20.50 0.929 4.46 421
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Bpoj Teprom cakynbara OzHaka Ocobumna Komunna
Peau || nospumne Collection period Teprosmn y30pKa ysopka y30pKa
6poj oruieiHe Oxn Ox CaKyIJbarmba Kox Ocobuna (mm) Konnyxrusurer TOC K Ca Mg Na [[N-NH4ff C1 N-NOs|[ S-SO4 Amcamarer || N (total) DOC
Sequence ' from from Colle.ction Syjrcx’ll;ll(:r y3opka/ coﬁ)etgze d pH Co(rllldsu/z?v)ity (mg/1) (mg/l) || (mg/l) || (mg/) || (mg/D) |[ (mg/l) || (mg/l) [[(mg/D)]|| (mg/l) Aiiiﬁflll) ty r{ggg (mg/l)
numbe || Observation JULMM.ITTT/ JULMM.ITTT/ period code Sarpple sample
Plot number ([ pp/MvM/YYYY DD/MM/YYYY attribute
193 1 09.04.2015. 28.04.2015. 92 2 1 4.96 5.67 120.1 6.35 3480 |[ 17.56 || 2.365 || 174.0 0;“ 6.01 | 045 | 20.21 0.813 10.80 || 5.00
194 1 28.04.2015. 08.05.2015. 93 1 1 13.44 6.93 156.2 1422 || 6.245 14.22 || 2.280 || 3123 || 0.57 || 5.51 | 7.36 || 21.15 3.019 11.44 || 10.13
195 1 28.04.2015. 08.05.2015. 93 2 1 4.52 7.11 173.2 10.17 || 4.530 || 24.48 || 2.300 || 226.5 || 0.25 || 6.01 8.73 | 21.44 3.483 1.07 9.12
196 1 08.05.2015. 28.05.2015. 94 1 1 330.59 6.85 69.1 12.81 || 4.885 || 20.80 || 2.075 || 244.3 || 0.30 || 5.51 | 5.13 || 21.44 1.625 7.70 9.94
197 1 08.05.2015. 28.05.2015. 94 2 1 44.59 6.84 46.7 5.48 4.155 13.05 || 0.595 || 207.8 || 0.01 [ 7.01 | 3.39 |[ 21.15 1.161 3.84 4.17
198 1 28.05.2015. 03.07.2015. 95 1 1 23.14 6.17 165.7 4.04 6.230 || 16.12 |[ 0.865 || 311.5 || 0.15 || 6.01 |[ 5.59 || 19.74 0.813 16.87 || 5.81
199 1 28.05.2015. 03.07.2015. 95 2 1 3.64 6.14 202.0 9.87 5.850 |f 15.30 | 1.430 (| 292.5 || 0.15 || 5.01 |f 7.71 || 20.21 0.581 12.39 || 7.14
200 1 03.07.2015. 21.08.2015. 96 1 5 330.59 6.17 51.3 7.31 6.390 8.02 | 0.595 || 319.5 || 0.38 || 8.01 1.26 |[ 20.87 1.161 1.77 5.71
201 1 03.07.2015. 21.08.2015. 96 2 5 44.59 6.68 30.2 4.16 5.110 || 13.76 |[ 0.510 || 255.5 || 0.32 || 5.51 |l 0.86 || 20.68 0.929 0.98 3.72
202 1 21.08.2015. 11.09.2015. 97 1 1 212.02 6.71 54.7 8.23 5.115 5.94 |f 0.890 |[ 255.8 || 0.00 || 5.51 1.51 || 21.44 4412 1.81 6.03
203 1 21.08.2015. 11.09.2015. 97 2 1 40.22 6.98 141.7 2048 || 5.835 10.37 || 1.010 || 291.8 || 0.20 || 6.51 | 0.00 |[ 20.21 3.251 14.62 || 15.82
204 1 11.09.2015. 25.09.2015. 98 1 1 160.56 5.55 55.1 8.85 4.055 4.60 | 0.730 [ 202.8 |[ 0.18 | 8.01 | 2.11 || 20.68 1.161 3.15 7.12
205 1 11.09.2015. 25.09.2015. 98 2 1 27.00 545 65.9 491 4.130 7.35 |[ 0.735 |[ 206.5 || 0.18 || 7.01 | 4.91 || 21.15 1.161 5.38 3.31
206 1 25.09.2015. 02.10.2015. 99 1 1 151.74 5.85 67.4 10.05 || 10.565 || 11.83 || 0.650 || 528.3 || 0.39 || 10.01 || 0.67 |[ 20.21 1.277 2.36 8.33
207 1 25.09.2015. 02.10.2015. 99 2 1 31.96 5.60 49.8 4.47 4.925 6.37 | 0.625 || 246.3 | 0.00 || 8.01 || 2.70 || 20.68 1.393 2.52 3.02
208 1 02.10.2015. 09.10.2015. 100 1 1 43.86 7.10 100.0 11.53 || 8.830 || 10.48 |[ 1.175 |[ 441.5 |[ 0.08 || 7.01 1.16 || 21.15 1.742 392 8.78
209 1 02.10.2015. 09.10.2015. 100 2 1 9.37 7.26 95.5 7.14 4.425 8.48 1.050 [ 221.3 | 1.69 || 8.01 | 0.09 || 21.44 1.393 6.27 6.36
210 1 09.10.2015. 16.10.2015. 101 1 1 178.74 6.58 55.6 - 6.045 8.70 | 0.920 (| 302.3 | 0.18 || 8.01 [ 0.72 || 6.68 1.161 - -
211 1 09.10.2015. 16.10.2015. 101 2 1 25.13 6.73 66.9 - 4.790 8.26 | 0.825 | 239.5 || 0.93 || 7.01 |f 0.45 | 4.89 1.625 - -
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Tabela 138. Pesynratu mabopatopujkcux aHayn3a BojieHe Aeno3uIje ca buonanukamujcke tauke HuBoa Il Ha @pymkoj ropu. Campikaj "onmuoHux " eJeMeHaTa.

Table 138. The results of the laboratory analyses of wet deposition on the Level II sample plot on Fruska gora. The content of the “optional” elements.

Bpoj
oryeHE Konnuuna
_ Bpoj NOBpILHHE Kon y30pKa
Seauence. || nompme operiation Fotnumber teprox | e | o | M| R fRRoc ) co oz ) R cd
numbe Observation fg)fn fgfn Period code collected (mg/L) (mg/L) (mg/l) (mg/L) (mg/L) (mg/L) (mg/L)
Plot number sample
JAOMM.ITTT/ JA0MM.ITTT/
DD/MM/YYYY DD/MM/YYYY
179 1 28.12.2014. 16.01.2015. 84 9 10.6 0.065 <0.005 0.00 0.0177 0.0427 <0.005 <10
180 1 16.01.2015. 04.02.2015. 85 9 67.2 0.0617 <0.006 3.06 0.0163 0.0087 <0.005 <10
181 1 04.02.2015. 12.02.2015. 86 9 40.7 0.0133 <0.007 2.25 0.0186 0.0129 <0.005 <10
182 1 12.02.2015. 02.03.2015. 87 1 330.59 0.1268 <0.008 2.94 0.0176 0.0091 <0.005 <10
183 1 12.02.2015. 02.03.2015. 87 2 44.59 0.0297 <0.005 3.01 0.0163 0.0427 <0.005 <10
184 1 02.03.2015. 09.03.2015. 88 1 48.38 0.0741 <0.005 3.06 0.0193 0.0151 0.0525 <10
185 1 02.03.2015. 09.03.2015. 88 2 9.92 0.0285 <0.005 343 0.0193 0.0325 <0.005 <10
186 1 09.03.2015. 26.03.2015. 89 1 23.36 0.061 <0.005 3.07 0.0181 0.0225 <0.005 <10
187 1 09.03.2015. 26.03.2015. 89 2 6.39 0.0027 <0.005 292 0.0161 0.0547 0.0374 <10
188 1 26.03.2015. 03.04.2015. 90 1 177.86 0.0184 <0.005 2.75 0.016 0.0187 <0.005 <10
189 1 26.03.2015. 03.04.2015. 90 2 26.01 <0.005 <0.005 2.81 0.0162 0.0061 0.0489 <10
190 1 03.04.2015. 09.04.2015. 91 1 21.82 <0.005 <0.005 3.33 0.0208 0.022 0.0799 <10
191 1 03.04.2015. 09.04.2015. 91 2 5.40 <0.005 <0.005 2.06 0.0275 0.0149 0.0667 <10
192 1 09.04.2015. 28.04.2015. 92 1 21.27 0.0548 <0.005 3.48 0.0319 0.0125 0.1603 <10
193 1 09.04.2015. 28.04.2015. 92 2 4.96 <0.005 <0.005 3.06 0.0285 0.0084 0.0774 <10
194 1 28.04.2015. 08.05.2015. 93 1 13.44 0.1459 <0.005 3.98 0.0248 0.0252 0.2201 <10
195 1 28.04.2015. 08.05.2015. 93 2 4.52 <0.005 <0.005 422 0.0281 0.0122 0.2458 23
196 1 08.05.2015. 28.05.2015. 94 1 330.59 0.0221 <0.005 3.63 0.0226 0.04 0.2023 25
197 1 08.05.2015. 28.05.2015. 94 2 44.59 <0.005 <0.005 3.36 0.0199 0.0355 0.2373 45
198 1 28.05.2015. 03.07.2015. 95 1 23.14 0.1387 0.0892 2.90 0.0228 0.0407 0.1726 33
199 1 28.05.2015. 03.07.2015. 95 2 3.64 0.0075 <0.005 3.26 0.0251 0.0336 0.1925 <10
200 1 03.07.2015. 21.08.2015. 96 1 330.59 0.0432 <0.005 2.56 0.0223 0.0428 0.2878 <10
201 1 03.07.2015. 21.08.2015. 96 2 44.59 <0.005 <0.005 2.29 0.0235 0.0462 0.2323 <10
202 1 21.08.2015. 11.09.2015. 97 1 212.02 0.01 <0.005 1.70 0.0224 0.049 0.3257 <10
203 1 21.08.2015. 11.09.2015. 97 2 40.22 0.0035 <0.005 1.18 0.0207 <0.005 0.2946 <10
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Bpoj
' oTyenHe Komunna
. Bpoj MOBpIIKHE Kon y30pKa
Pseél:lill;leg]sgj H‘;E;‘:ﬁgf{e Observation Plot number Tepuon Sy;r(r)gl(:r (tf(r)lgl) Mn Fe P-PO,* Cu 7n Pb cd
numbe Observation fr(()))rln fr(()))rln Period code collected (mg/L) (mg/L) (mg/l) (mg/L) (mg/L) (mg/L) (mg/L)
Plot number sample
JJIMM.ITTT/ JJIMM.ITTT/
DD/MM/YYYY DD/MM/YYYY
204 1 11.09.2015. 25.09.2015. 98 1 160.56 0.0248 <0.005 0.51 0.0218 <0.005 0.2494 14
205 1 11.09.2015. 25.09.2015. 98 2 27.00 0.0135 <0.005 2.39 0.0238 <0.005 0.2819 28
206 1 25.09.2015. 02.10.2015. 99 1 151.74 0.02 <0.005 4.01 0.0228 <0.005 0.2629 19
207 1 25.09.2015. 02.10.2015. 99 2 31.96 0.0187 <0.005 2.99 0.0214 <0.005 0.3008 <10
208 1 02.10.2015. 09.10.2015. 100 1 43.86 0.0127 <0.005 3.23 0.0234 <0.005 0.2804 <10
209 1 02.10.2015. 09.10.2015. 100 2 9.37 0.0191 <0.005 2.99 0.0223 <0.005 0.2355 53
210 1 09.10.2015. 16.10.2015. 101 1 178.74 0.0006 <0.005 1.24 0.0234 <0.005 0.2658 62
211 1 09.10.2015. 16.10.2015. 101 2 25.13 0.0196 <0.005 1.47 0.0248 <0.005 0.1976 47
Ta6esa 139. Ontu moganu o buonnaukanujckoj Tauku HUBoA Il y Oyanuma.
Table 139. General data on the Level II sample plot in Odzaci
AKTUBHU NIEPHOJ CaKyIJbarba bpoj .
Pennn Kon Kon T'eorpadcka mmpuna Teorpagexa Collection period nepuosaa Monen Bucnna | Tlospumia Bpoj
6p0j npicane bp.napnene KOJIEKTOpa Latitude ITy)KUHA Hanmopcka Koai Last y3opKoBamsa KonexTtopa || konekropa KoneKzTopa Konexropa
P Observation Sampler Longitude BucHHA (| [Ippu narym/ First date pajibit AaTymM/Las Sampler (m) (m%) number of
Sequence | Country . date Number of
plot number code Altitude . model Sampler Sampler used
numbe Code measuring Height (m) || Surf: 5| samplers
clc|M|M|c|clclc|M|[M|C]|C O A|M|{M|T|T|a|a|/MM T periods cight (m) (| Surface(m”) || samplers
1ffe |7 3 T4 (52 (7|1 7|1]9]1]0]2]|38 2 2|81 |2|1(4f0]2]|0]|2 5 1 6 1 1 0.08 210
216 | 7 3 2014 (5271|7191 |[0|2]S8 2 (2|81 |2|1(4f1]|]6]|1]|O0 5 1 6 1 1 0.08 3
36| 7 3 o4 (s|{27|1|7))1]9]1[0|2]38 2 2|81 |2|1(4f1]|]6]|1]|O0 5 3 1 1 0.246 5
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Tabesa 140. PesyntaTu 1a00paTOPUjCKUX aHAIM3a BOACHE Aeno3ulidje ca buonnnukanujcke tauke HuBoa Il u3 Ouaka. Caapxkaj "obaBe3HuX " eleMeHaTa.
Table 140. The results of the laboratory analyses of wet deposition on the Level II sample plot in Odzaci. The content of “mandatory” elements.

Bpoj o K
P ni’,ifufﬁﬁe Mepron y;:§: Oyi‘;f;‘j;a ;J;g;f: ’
Gpoj || OrieAne Observation Plot number cacymname] <% || Ocobmma [ O™ KOHAYKTHBHTET | 7.0y K Ca Mg | Na [NNHJ a1 [INNos| s-so, [AmKamarer || N (otal) ji b
Sequence]| [OPPIHHC on on Collection || Z*%P*2 || ysopxa/ total pH wSfem) o | meny || mgn || meny || g || mgn || meny [meny| meny || He¥Y TDON i o)
numbe Observation from from period Sampler Sample collected Conductivity Alkalinity (mg/1)
Plot number JULMM.ITTL/ JULMM.ITTLY code atiribute sample
DD/MM/YYYY | DD/MM/YYYY
153 3 28.12.2014. 16.01.2015. 77 9 1| 177 578 40.5 6.15 || 435 10.60 | 0.855 || 217.5 || 0.71 || 9.01 || 3.05| 1034 | 0813 153 || 4.95
154 3 16.01.2015. 04.02.2015. 78 9 1| 637 5.55 345 6.95 3.56 8.11 |l 0710 || 177.8 || 057 || 6.01 | 1.18 || 1692 || 0.581 385 | 535
155 3 04.02.2015. 12.02.2015. 79 9 1| 283 6.49 283 759 || 421 10.87 | 0.610 || 2103 || 0.18 || 8.01 || 127 || 1645 || 0.581 6.10 | 4.55
156 3 12.02.2015. 02.03.2015. 80 1 51 33059 6.5 40.6 6.01 571 7.16 || 0.650 || 285.5 | 0.00 || 501 || 1.76 | 1645 || 0.581 171 || 422
157 3 12.02.2015. 02.03.2015. 80 2 5| 4459 6.31 26.6 12.87 || 4.64 9.13 | 0.640 || 232.0 || 0.00 || 501 || 097 || 1551 || 0.581 402 | 10.07
158 3 02.03.2015. 09.03.2015. 81 1 1 47.2 6.1 84.5 10.07 9.77 2.21 0.985 || 488.5 || 0.12 || 12.01 |[ 2.45 15.98 0.697 1.78 5.94
159 3 02.03.2015. 09.03.2015. 81 2 1 8.2 6.02 14.3 3.61 475 2.10 0.395 || 237.5 || 0.00 || 5.51 |f 0.00 15.98 0.581 0.69 3.04
160 3 09.03.2015. 26.03.2015. 82 1 1| 329 5.85 56.1 8.51 4.72 1.78 || 0.615 || 235.8 | 0.00 || 801 [[ 3.05| 1551 [ o0.464 369 | 637
161 3 09.03.2015. 26.03.2015. 82 2 1 6.8 5.22 52.3 15.18 5.96 8.15 0475 || 297.8 || 0.00 || 8.01 |f 4.48 15.04 16.000 3.74 14.28
162 3 26.03.2015. 03.04.2015. 83 1 1] 1425 5.85 60.4 731 4.47 6.39 || 0.510 | 2235 | 135 || 8.01 || 3.03 | 1645 || 0.81 398 | 5.89
163 3 26.03.2015. 03.04.2015. 83 2 1| 213 577 34.8 714 || 415 361 | 0520 [ 2073 || 0.18 || 5.01 || 205 || 1504 || 0.581 233 | 6.03
164 3 03.04.2015. 08.05.2015. 84 1 1 21.2 6.98 87.3 14.70 14.36 11.39 1.700 || 718.0 |[ 0.00 |[ 6.01 |f 4.28 17.39 1.393 5.00 9.90
165 3 03.04.2015. 08.05.2015. 84 2 1 3.7 6.9 112.1 17.72 2.83 8.33 0.235 || 141.5 - - - - - 473 12.14
166 3 08.05.2015. 28.05.2015. 85 1 51 33059 6.97 82 1333 | 727 294 | 0.860 || 3633 | 0.16 || 7.01 || 3.19 || 17.86 || 1.393 472 | 1077
167 3 08.05.2015. 28.05.2015. 85 2 5 44.59 5.76 50.7 15.33 7.36 2.08 0.875 || 367.8 || 0.00 || 5.51 245 15.51 1.161 1.67 9.26
168 3 28.05.2015. 03.07.2015. 86 1 1 18.3 6.42 100.9 14.18 5.28 11.24 1.115 [ 264.0 || 0.05 || 8.01 5.80 18.80 1.161 17.62 11.98
169 3 28.05.2015. 03.07.2015. 86 2 1 5.1 6.8 100 1539 || 738 544 || 1.510 || 368.8 || 048 || 7.01 || 557 | 21.15 | 0.929 10.96 | 12.41
170 3 03.07.2015. 10.07.2015. 87 1 1| 193 6.5 1215 17.10 | 10.77 10.51 || 1.820 || 538.5 [| 024 || 9.01 | 4.76 || 20.87 1.625 726 || 14.89
171 3 03.07.2015. 10.07.2015. 87 2 1 33 6.77 119.9 1795 | 535 9.34 | 1.905 || 267.3 || 0.10 || 10.51 || 7.14 || 21.15 || 0.929 733 [ 15.95
172 3 10.07.2015. 21.08.2015. 88 1 51 33059 6.4 715 1031 | 4.29 207 | 0955 [ 5385 || 0.58 || 8.01 | 3.85 || 22.09 || 0929 672 | 7.88
173 3 10.07.2015. 21.08.2015. 88 2 5 44.59 6.6 37.9 5.88 3.06 7.94 0.595 || 267.3 || 0.00 || 9.01 1.98 || 26.80 0.929 2.29 4.11
174 3 21.08.2015. 11.09.2015. 89 1 1] 2232 5.85 76.6 20.00 || 5.28 267 | 0810 || 2145 || 0.95 || 501 || 2.16 [| 19.93 1.393 500 | 13.00
175 3 21.08.2015. 11.09.2015. 89 2 1| 375 6.09 74.1 13.74 || 10.36 2.87 || 1.060 || 153.0 || 0.62 || 7.01 || 337 || 21.15 | 0.929 435 | 10.11
176 3 11.09.2015. 25.09.2015. 90 1 1 164.7 6.2 54.9 12.73 5.33 4.18 1.175 |[ 264.0 || 0.77 || 6.01 1.15 ) 20.50 1.393 1.36 9.88
177 3 11.09.2015. 25.09.2015. 90 2 1| 273 5.6 96.1 1410 | 8.68 14.61 | 0965 || 518.0 || 1.75 || 5.51 || 1.90 || 2021 1393 6.88 | 11.31
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Bpoj
oo oriieIHe Osnaka OcoGuua Komnnuuna
PoJ MOBPILHHE Yy30pka y30pka
Penun P Ilepuoan 30pKa
6poj OrJIeiHe Observation Plot number caKyl:m,a}Lal Kox O};OgHHa (mm) KonykTuBHTCT TOC K Ca Mg Na [[N-NH4|| CI N-NOs|| S-SO4 Amcaurer || N (total) DOC
Sequence TOBPILIHE On On Collection || J3°PXa y3opka/ total pH (uS/em) (mg/1) (mg/1) (mg/1) (mg/l) [ (mg/D) [[ (mg/1)|| (mg/D) || (mg/D)|| (mg/1) (nea/h TDON (mg/l)
Observation . Sampler collected Conductivity Alkalinity (mg/1)
numbe from from period Sample
Plot number code . sample
JAMMITTT/ || JJIMM.ITTT/ attribute
DD/MM/YYYY | DDMM/YYYY
178 3 25.09.2015. 02.10.2015. 91 1 1] 1664 6.24 61.2 1149 || 478 235 [ 0920 [ 266.3 | 0.08 || 8.01 | 291 | 19.74 1.625 4.04 9.26
179 3 25.09.2015. 02.10.2015. 91 2 1 30.3 6.61 91.9 12.89 10.03 3.13 1.185 || 433.8 || 0.06 || 5.51 || 2.04 || 21.15 1.672 2.94 11.16
180 3 02.10.2015. 09.10.2015. 92 1 1] 1618 6.92 64.7 14.09 | 5.89 1.61 0.835 || 238.8 || 0.55 || 11.01 [| 0.95 || 4.79 1.486 244 | 12.85
181 3 02.10.2015. 09.10.2015. 92 2 1] 2369 6.69 56 10.15 || 3.30 10.08 || 1.140 || 501.3 |[ 0.25 || 9.01 || 025 || 3.29 2322 0.90 8.89
Ta6ena 141. PesynraTu 1a00paTOpHjKCHX aHaNM3a BOJCHE Aeno3nuuyje ca buonnnukanujcke tauke HuBoa Il y Onanuma. Caaprkaj "onuuoHux" exeMeHara.
Table 141. The results of the laboratory analyses of wet deposition on the Level II sample plot on Fruska gora. The content of “optional” elements.
Bpoj
. orvIeHeE Konmnunnaa
. bpoj HOBpILIHHE Kon y30pKa
P;::fegggj Hzgﬁl;ze Observation Plot number Mepron g;;l;l;gr (tr(r)lglll) Mn Fe P-PO* Cu Zn b cd
numbe Observation On On Period code collected (mg/L) (mg/L) (mg/l) (mg/L) (mg/L) (mg/L) (mg/L)
from from
Plot number sample
JJAMM.ITIT/ JJAMM.ITIT/
DD/MM/YYYY DD/MM/YYYY
153 3 28.12.2014. 16.01.2015. 77 9 17.7 0.031 <0.005 3.43 0.0237 <0.005 0.2193 24
154 3 16.01.2015. 04.02.2015. 78 9 63.7 0.0308 <0.005 291 0.0266 <0.005 0.2528 <10
155 3 04.02.2015. 12.02.2015. 79 9 28.3 <0.005 <0.005 2.94 0.022 0.0724 0.1018 <10
156 3 12.02.2015. 02.03.2015. 80 1 330.59 0.0174 <0.005 2.82 0.0223 0.082 0.2772 <10
157 3 12.02.2015. 02.03.2015. 80 2 44.59 <0.005 <0.005 2.64 0.0203 0.0845 0.2137 <10
158 3 02.03.2015. 09.03.2015. 81 1 47.2 <0.005 <0.005 3.44 0.0225 0.0894 0.0725 <10
159 3 02.03.2015. 09.03.2015. 81 2 8.2 <0.005 <0.005 2.75 0.021 0.095 0.1242 <10
160 3 09.03.2015. 26.03.2015. 82 1 329 0.016 <0.005 3.53 0.0251 0.0914 0.2495 <10
161 3 09.03.2015. 26.03.2015. 82 2 6.8 0.0142 <0.005 3.12 0.0215 0.0962 0.1853 <10
162 3 26.03.2015. 03.04.2015. 83 1 142.5 <0.005 <0.005 2.81 0.0225 0.0927 0.2869 <10
163 3 26.03.2015. 03.04.2015. 83 2 21.3 <0.005 0.0324 3.06 0.0235 0.1002 0.1456 <10
164 3 03.04.2015. 08.05.2015. 84 1 21.2 <0.005 <0.005 3.43 0.0274 0.0928 0.2471 <10
165 3 03.04.2015. 08.05.2015. 84 2 3.7 0.0176 <0.005 - 0.0306 <0.005 0.1778 <10
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Bpoj

oTeHe Konmnunna
) Bpoj MOBPILIHHE Kox y3opka
Seaence. | nonputine Chscrvation Plot number el e Mn Fe | PPOS | Cu Zn Po ca
numbe Observation On On Period code collected (mg/L) (mg/L) (mg/l) (mg/L) (mg/L) (mg/L) (mg/L)
Plot number from from sample
JAMMITTT/ JAMMITTT/
DD/MM/YYYY DD/MM/YYYY

166 3 08.05.2015. 28.05.2015. 85 1 330.59 <0.005 <0.005 3.18 0.0284 <0.005 0.0288 <10
167 3 08.05.2015. 28.05.2015. 85 2 44.59 <0.005 <0.005 3.18 0.0254 <0.005 0.2388 <10
168 3 28.05.2015. 03.07.2015. 86 1 18.3 <0.005 <0.005 5.44 0.0263 <0.005 0.1025 <10
169 3 28.05.2015. 03.07.2015. 86 2 5.1 <0.005 <0.005 4.72 0.0267 <0.005 0.2748 <10
170 3 03.07.2015. 10.07.2015. 87 1 19.3 0.037 0.0874 6.84 0.0125 0.0272 <0.005 17
171 3 03.07.2015. 10.07.2015. 87 2 33 0.0378 0.0723 3.90 0.0144 0.0509 <0.005 19
172 3 10.07.2015. 21.08.2015. 88 1 330.59 0.0694 0.0892 2.77 0.0104 0.0369 <0.005 21
173 3 10.07.2015. 21.08.2015. 88 2 44.59 0.0086 0.1115 2.99 0.0102 0.027 <0.005 15
174 3 21.08.2015. 11.09.2015. 89 1 2232 0.0951 0.0973 3.06 0.0104 0.0245 <0.005 33
175 3 21.08.2015. 11.09.2015. 89 2 37.5 0.0016 0.0988 2.64 0.0099 0.0267 <0.005 16
176 3 11.09.2015. 25.09.2015. 90 1 164.7 0.1669 0.093 2.50 0.009 0.0226 <0.005 42
177 3 11.09.2015. 25.09.2015. 90 2 273 0.0595 0.1451 245 0.0113 0.0248 <0.005 11
178 3 25.09.2015. 02.10.2015. 91 1 166.4 0.0198 0.1253 3.30 0.0109 0.0256 <0.005 35
179 3 25.09.2015. 02.10.2015. 91 2 30.3 0.0406 0.0901 3.65 0.0089 0.0265 <0.005 16
180 3 02.10.2015. 09.10.2015. 92 1 161.8 0.0091 0.071 1.56 0.0124 0.0325 <0.005 31
181 3 02.10.2015. 09.10.2015. 92 2 236.9 0.0301 0.1018 1.18 0.0104 0.0276 <0.005 18
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30. METEOPOJIOIIIKA OCMATPAIbA ¥
TOJINHHA

2015.

Merteoposomka ocMmarpama TokoMm  2015.
roAWHE BpIlIEHa Cy Ha orjeaHoMm mosby HuBoa II Ha
Opymkoj Topu wu y JHepowama (bpameBuHa).
HerepMuHucalme METEOPOJIOUIKMX MapaMeTapa Ha
auBoy Il monutopuara y 2015. roguHu je 00yXBaTHIIO
obaBesHe mapamerpe u TO: Temmeparypy (AT) wm
penatuBHy BnaxHocT Baznyxa (RH), xonmuuny
nagaBuHa (PR), opsury (WS) u mpasarr Betpa (WD),
Kao u conapuy pamujanujy (SR). [lomanm cy mpukazanu
y Tabenama mpenBulleHMM 3a HM3BEIUTABABE 32 APYTH
HUBO MOHHUTOPHMHIA IIYMCKHX €KOCHCTeMa. Y JdajbeM
TEKCTY Ce Jajy HajBaKHHja OMa)Kama 3a METCOPOJIOIIKE
npuwirke (Ipe CBera cpelmba MECEYHa TeMIleparypa H
penaTuBHA BIAXHOCT Baszayxa) TokoM 2015. roxaune.
OcuM HEBEACHOT j€ MU3BPIICHO Mopeheme ca 3BaHNIHUM
nojlaruMa

IIpema momarmuma PXM3 (Meceunu OwiteH 3a
Cpbmujy, jamyap 2015) jamyap 2015. romune je Omo
JeceTd HajTouMju janyap y Behem gemy CpbOuje y
nepuoay ox 1951 go 2015. ronune. Ilpema MepemumMa
Ha METEOpOJIOIIKO] cTaHui HUBoa 1l Ha dpymkoj [opu
M3MEpeHa je Cpeha MEeCeYHa TeMIlepaTypa Ba3ayxa Ol
2,6°C. [Ilpoceuna MeceuyHa pelaTUBHA BIIAXXHOCT
Ba3[yxa Ha HMCTO] METCOPOJIOLIKO] CTAHWLM Y jaHyapy
2015. romune je 6wuna 76,1%.

IIpema momanimma PXM3 (Meceunn OWiaTeH 3a
Cp0ujy, dedbpyap 2015) pebpyap 2015. roaune je 6uo
MPOCEYHO TOmao U BiaxaH. Ha MeTeopornomkoj
crauunu HuBoa Il y debOpyapy 2015. roaune je
3a0enekeHa cpelilba MECeUHa TeMIlepaTypa Ba3lyXa Of
1,7°C u penatuBHOM BiaxkHowmhy Baszayxa ox 79,9%.
Mapt je mpeMa mojalEiMa ca METOPOJIOIIKE CTaHHIIE
HuBoa I kapaktepucana cpe/mba MeceUHa TeMIleparypa
Bazayxa on 5,7°C, u mpoceyHa pellaTUBHA BIIAXKHOCT
Bazayxa o1 75.5%.

IIpema momanimma PXM3 (Meceunn OWiaTeH 3a
CpOujy, anpun 2015) ampun 2015. je y Behem gmemy
CpOuje OMO MPOCEYHO TOMAO Cca KOJWYMHOM IajaBHHA
WCIIOJ BUIIETOAUIImEr npoceka. [Ipema momammma ca
MmeTeopoomke cranuie HuBoa Il Ha @pymkoj [opu
U3MepeHa je cpeilba MecedHa TeMIlepaTypa Ba3ayXa Of
10,9°C, a Ha MeTeopojomKkoj cTaHUIM HuBoa Il y
Hepomama 11,8°C. Ilpoceyna penaTuBHA BIKHOCT HA
uctuM ctanunama Ha Opymkoj [opu u [epomama je
n3nocuia 60,9 ogaocHO 58,2%.

IIpema momanimma PXM3 (Meceunn OmiaTeH 3a
CpObujy, maj 2015) maj 2015. ronuHe je y BeheMm nemy
Cpbuje 6mo Tomao m Beoma Tomao. Cpenma MeceyHa
TeMIiepaTypa Ba3ayxa Ha OwoTauku Ha HuBOy Il Ha
Opymikoj 'opu je msHocuna 16,5°C, a y Jepomama
17,3°C. IlpoceuHa penaTuBHa BIAXHOCT Ha HCTHM
cranuiiama Ha @pymkoj ['opu u Jlepomama je n3HOCHIA
73,8 omuocHO 71,3%. YKymHa KOJMYWHA TaJaBHHA HA

30. METEOROLOGICAL MEASUREMENTS
2015

IN

Meteorological measurements in 2015 were
taken on the Level II sample plots on Fruska gora and in
Deronje (Branjevina). Measurements of meteorological
parameters of Level II 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 II monitoring of forest ecosystems. The following
text presents the most important observations for the
meteorological conditions (above all mean monthly
temperatures and air humidity) in 2015. Furthermore,
these data were compared with the official data for the
same period.

According to data of RHMS (Monthly Bulletin
for Serbia, January 2015), January 2015 was the tenth
warmest January in most of Serbia in the period from
1951 to 2015. According to the measurements taken at
the meteorological station of the Level II monitoring on
FruSka Gora the monthly mean air temperature was
2.6°C. The mean monthly relative humidity at the same
meteorological station in January 2015 was 76.1%.

According to data of RHMS (Monthly Bulletin
for Serbia, February 2015), February 2015 was
relatively warm and humid. According to the
measurements taken at the meteorological station of the
Level II monitoring the mean monthly air temperature
was 1.7°C and relative humidity 79.9%. March was,
according to data obtained from the Level II
meteorological station, characterized by mean monthly
air temperature of 5.7°C, and mean relative humidity of
75.5%.

According to data of RHMS (Monthly Bulletin
for Serbia, April 2015), April 2015 was in most of
Serbia warm with the sum of precipitation below the
long-term average. According to the measurements
taken at the meteorological station of the Level II
monitoring on FruSka gora, the mean monthly air
temperature was 10.9 °C, while it amounted to 11.8°C at
the meteorological station of the level II monitoring in
Deronje. The mean monthly air humidity measured at
the same meteorological stations was 60.9% and 58.2%,
respectively.

According to data of RHMS (Monthly Bulletin
for Serbia, May 2015), May 2015 was in most of Serbia
warm to very warm. According to the measurements
taken at the meteorological station of the Level II
monitoring on FruSka gora, the mean monthly air
temperature was 16.5°C, while it amounted to 17.3°C at
the meteorological station of the Level II monitoring in
Deronje. The total sum of rainfall measured at both
meteorological stations was 85 mm, with the daily
maximum of 29.8 mm recorded on May 24™ 2015.
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0o0e cranuie je Omnma m3Hanm 85 mm, ca JHEBHUM
MakcuMyMoM o1 29,8 mm 3abenexenor 24. maja 2015.
TOJMHE.

IIpema momanimma PXM3 (Meceunn OWiaTeH 3a
Cpb6wujy, jya 2015) jyr 2015. rogune je y Behem memy
Cpbuje Ono Tomao M ca MagaBUHAMa y TpaHUIAMa
npoceyHnx BpegHocTH. Cpenma MeceyHa TeMIlepaTypa
Ba3ayxa Ha Omorauku Ha HUBOY Il Ha dpymkoj ['opu je
m3Hocuna 19,3°C, a y [Hepomama 20,2°C. Ilpoceuna
penaTvBHA BIAXKHOCT Ha UCTHUM CTaHUIaMa Ha Dpymikoj
T'opu u Jlepomama je m3nocwmina 72,6 ogaocHo 70,8%.

IIpema momanimma PXM3 (Meceunn OmiaTeH 3a
Cp0ujy, jyn 2015) jya 2015. rogune je y Behem nemy
3eMJbe OMO APYrH HAJTOIUIMjU U APYTH HAjCYIIHHJH OX
Kaa mocroje Mepema. Cpemma MecedHa TeMmIeparypa
Bazayxa Ha Ouorauku Ha HUBOY Il Ha ®pymkoj ['opu je
m3Hocuna 24,4°C, a y Hlepowama 23,7°C. IIpoceuna
pelraTuBHA BIAKHOCT HA UCTHM CTaHUIaMa Ha DpymIKoj
T'opu u Jlepomama je m3nocwmia 59,7 ogHocHO 64,2%.

IIpema momaruma PXM3 (Meceunu OwiteH 3a
Cpb6wujy, aBryct 2015) aBryct 2015. romune je y 11e70j
Cpbuju 6mo exctpemHo Tomao. Y Behem memy Cpbuje
0MO je NpPOCeYHO KHIIAH, H3y3€B y HCTOYHUM H
CeBepO3anagHuM KpajeBUMa Tie je 0o KUIIaH 10 BeoMa
kumad. Cpeama MecedyHa TeMIleparypa Baszqyxa Ha
ounotauku Ha HUBOY Il Ha ®pymkoj ['opu je nzHOCHNA
23,8°C, a y [Hepomwama 23,1°C. IIpoceuna penaTuBHa
BJIQXKHOCT Ha WCTHUM cTaHunama Ha Ppymikoj [opu u
Hepomama je m3Hocuna 61,2 omaocHo 73,1%.

IIpema momaruma PXM3 (Meceunu OwiteH 3a
Cpb6mujy, cenrembap 2015) cenrembap 2015. romune je
0Mo BeoMa TOmao W ca KOJWYMHOM TMaJaBHHA OKO
NpOoCeYHHX BpeAHocTu y Behem nenmy 3emibe. Cpenma
MeceyHa TeMIeparypa Bazayxa Ha OMOTauykd Ha HUBOY
II ma ®pymikoj ['opu je m3nocwmna 17,5°C, a 'y Jlepomama
17,7°C. Ilpoceuna penaTHBHA BIAXXHOCT Ha WCTUM
crannnama Ha @pymkoj [opu u [lepomama je u3Hocuia
77,3 omgnocuo 78,8%.

IIpema momaniuma PXM3 (Meceunn OwiaTeH 3a
Cpbujy, oktodap 2015) okrtobap 2015. romuue je Ouo
NPOCEYHO TOMAao M BeoMa KHUIIaH y BeheMm Jeny 3emibe.
Cpenma MeceyHa TeMIIepaTypa Ba3ayxa Ha OMOTauKH Ha
HuBoy Il na ®pymkoj I'opu je m3nocuna 10,1°C, a y
Hepomama 10,8°C. Ilpoceuna penaTuBHa BIaXKHOCT Ha
ucTuM ctaHuiiama Ha @pymkoj ['opu u Jlepomama je
n3nocuia 92,0 ogaocHO 91,2%.

IIpema momaruma PXM3 (Meceunu OwiteH 3a
Cp6ujy, HoBembap 2015) moBemOap 2015. rommue je
0mo TOIMao W MPOCEYHO KWIaH y BeheMm memy 3emibe.
Cpenma MeceuHa TemIeparypa Ba3ayxa Ha OMOTayku Ha
HuBoy Il ma ®pymkoj I'opu je msnocmna 8,5°C, a 'y
Hepomama 6,9°C. Ilpoceuna penaTiBHa BIAKHOCT HA
uctuM ctanunama Ha @pymkoj [opu u [epomama je
n3Hocuna 73,0 ogHocHo 82,4%.

IIpema momanimma PXM3 (Meceunn OmiaTeH 3a
Cpb6mujy, nertembap 2015) merem6bap 2015. roaure je 6mo

According to data of RHMS (Monthly Bulletin
for Serbia, June 2015), June 2015 was in most of Serbia
warm with the sum of precipitation within the limits of
normal values. The mean monthly air temperature at the
meteorological station of the Level II monitoring on
FruSka gora was 19.3°C, while it amounted to 20.2°C in
Deronje. The mean air humidity measured at these
meteorological stations amounted to 72.6% and 70.8%
respectively.

According to data of RHMS (Monthly Bulletin
for Serbia, July 2015), July 2015 was in most of Serbia
the second warmest and the second driest July on record.
The mean monthly air temperature at the meteorological
station of the Level II monitoring on FruSka gora was
24.4°C and it was 23.7°C in Deronje. The mean air
humidity measured at these meteorological stations
amounted to 59.7% and 64.2% respectively.

According to data of RHMS (Monthly Bulletin
for Serbia, August 2015), August 2015 was extremely
hot in the whole of Serbia. The sum of precipitation was
average in most of Serbia, except in the eastern and
north-western regions where it was rainy to very rainy.
The mean monthly air temperature at the meteorological
station of the Level II monitoring on FruSka gora was
23.8°C and it was 23.1°C in Deronje. The mean air
humidity measured at these meteorological stations
amounted to 61.2% and 73.1% respectively.

According to data of RHMS (Monthly Bulletin
for Serbia, September 2015), September 2015 was very
warm and the sum of precipitation was around the
normal in most of Serbia. The mean monthly air
temperature at the meteorological station of the level II
monitoring on Fruska gora was 17.5°C and it was
17.7°C in Deronje. The mean air humidity measured at
these meteorological stations amounted to 77.3% and
78.8% respectively.

According to data of RHMS (Monthly Bulletin
for Serbia, October 2015), October 2015 was very warm
and very rainy in most of Serbia. The mean monthly air
temperature at the meteorological station of the Level II
monitoring on Fruska gora was 10.1°C and it was
10.8°C in Deronje. The mean air humidity measured at
these meteorological stations amounted to 92.0% and
91.2% respectively.

According to data of RHMS (Monthly Bulletin
for Serbia, October 2015), November 2015 was warm
and the sum of precipitation was average in most of
Serbia. The mean monthly air temperature at the
meteorological station of the Level II monitoring on
FruSka gora was 8.5°C and it was 6.9°C in Deronje. The
mean air humidity measured at these meteorological
stations amounted to 73.0% and 82.4% respectively.

According to data of RHMS (Monthly Bulletin
for Serbia, December 2015), December 2015 was the
driest December at seven major weather stations since
the beginning of measurements. The mean monthly air
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Haj CYIITHU] U neremMoap Ha cemaM  TIJIABHHX
METEOPOJIOIIKNX CTaHWIA OJf KaJ IIOCTOje Mepemba.
Cpenma MeceuHa TeMIeparypa Ba3ayxa Ha OMOTauKy Ha
anBoy Il ma ®pymkoj 'opu je m3nocmna 4,4°C, a y
Hepomama 3,1°C. Ilpoceuna penaThBHa BIQKHOCT HA
uctuM ctanunama Ha @pymkoj [opu u [epomama je
n3Hocuna 84,5 ogaocHo 94,3%.

Y nameM TekCcTy ce Jajy TmojamM  3a
MeTeoposiomke cranuine Ha @pymkoj [opu u y
Hepomama 3a ciienehe o0eBe3He mapamerpe:

temnepatypy (AT) u penaTuBHY BIQXKHOCT
Bazayxa (RH), kommuannay mamasuaa (PR), 6p3uny (WS)
u npasan Betpa (WD), kao u conapny pagujaunjy (SR)
y Tabenama mpenBuljeHUM 3a H3BelITaBame 3a HUBO 11
MOHHUTOPHWHTA.

VY meceny centeMOpy npeactaBHUK WHCTHTYyTa
3a mrymMapcTBo beorpan n yaecHuK y nipojekty IIporiena
u npaheme yTHIaja 3arahema Ba3ayxa u edekara UCToT
y IIYMCKHM €KOCHCTeMHMa Ha Teputopuju PemyOnuke
Cp0Ouje TpHCYCTBOBAO je¢ W Y4YECTBOBAaO y pamy Sth
Meeting of the Heads of the laboratories y beuy.

Toxom 2015.rogune Opncex 3a 3eMJBHINTE U
OwbHM Matrepujan JabopaTopHja 3a HCIUTHBAE
MHcTHTyTAa 32 ITyMapCcTBO yYECTBOBAJIA j€ Y YIIOPETHOM
mehynaboparopujckom HCIIUTHUBAY Koje  je
OpraHu30Bao WuctuTtyT 32 mymapctBo y
Jactpebapckom.MeljynaboparoprjckuM UCIIMTHBaKUMA
obyxBaheHe cy MeTonme Koje ce KOpHCTe 3a IoTpede
npojekta [lponena u mnpaheme yrumaja 3arahema
Bazlyxa M edexara UCTOr y IIYMCKHM E€KOCHCTEMHUMa
Ha Teputopuju PenyOmuke CpbOuje. Jlabopatopuja je
yCIIEIHO 00aBUIIa NCIINTHBAGE.

temperature at the meteorological station of the Level 11
monitoring on Fruska gora was 4.4°C and it was 3.1°C
in Deronje. The mean air humidity measured at these
meteorological stations amounted to 84.5% and 94.3%
respectively.

The text hereinafter 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 II monitoring reports.

In September, a representative of the Institute
of Forestry in Belgrade and a participant of the project
Monitoring and assessment of air pollution and its
effects on forest ecosystems in Serbia attended and
participated in the work of the 5" Meeting of the Heads
of the Laboratories in Vienna.

During 2015, the laboratory of the Institute of
Forestry of the Department of Soil and Plant Material
Testing participated in the comparative inter-laboratory
study organized by the Institute of Forestry in
Jastrebarsko. Inter-laboratory tests included the
methods used for the project Monitoring and assessment
of air pollution and its effects on forest ecosystems in
Serbia. The laboratory successfully conducted the tests.
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