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1. YBOJ

[Mporpam ICP 3a myme (Mehynapoguu
KOOIIEpalliOHN IIporpaM 3a mnpaheme crama LIyma
Esporie) y Penybmmmm Cpbmju ce oxaBmja
koHTuHyupano ox 2003. romune. Ilpaheme crama
myma Huoa 1 osor mporpama y 2016. roauxu
OJHOCH C€ IPBEHCTBEHO HA OCMATPAmE M IPOLEHY
nedonumjarje  kpyna gapeha Ha  ompehenmm
napuenama BUT, OHOMHIMKAIMjCKUM Tadykama Ha
tepuropuju Pemybnmuke CpOuje, mopex ocTammx
ocMmarpama mpema llpupyunuky ICP 3a mryme.
Cucrem mnpahema crama IIyMa je HHTEIpUCAH Y
Jp>KaBHO IIIyMapcKO OKPYKEHe, TaKOo Jia y Mporpamy
y4ecTByje HEKOJHMKO WHCTUTYIHja Ca CBOJHM
capaJIHUIMMA TI0/I KOOPUAHAIMjOM YTIpaBe 3a IIyme
nu HO®Il CpOuje, HanmmoHamHOr (OKAJI LEHTpa 3a
npaheme ctama myma y MHCTUTYTY 3a mrymapcrTso.
Ipumep osakse crpykrype je CLRTAP' mporpam
(KouBenmuja o [IPEKOTPAaHUYHOM  IIPEHOCY
Ba3MymHUX 3aralhema) KOju je YCTaHOBJbEH mpe 25
rOZIMHA ca IMJbEM Jia Ce CMambH Ba3AyILHO 3araheme
Espone. [Tporpam ICP 3a mryme’ ce oBHja y OKBHpY
UNECE?® uctoBpeMeHo Ha 5.000 OMOMHAMKAIIH]CKUX
Tayaka [A€ C€ MpaTd BUTAIHOCT W 3IPAaBCTBEHO
crame myma EBpome. CBake roamne HOLl Cpbuje
oOpahyje mojaTke NpPUKYIJbEHE HA TEPEHY TOKOM
BEreTaliOHOI IIePHOJa, CauumbaBa M3BEIUT] MU
JoCTaBjba ra MMHHUCTApCTBY IOJBONIPUBpENE U
3alITUTE J>KUBOTHE CpeJMHE - YTpaBu 3a IIyMe.
W3BemTaj o cramy miymMa Ha OWOMHIIMKAIIH]CKAM
taukama CpOuje Ha SHIJIECKOM je3HKY Ce JOCTaBJba,
Takohe cBake roauHe, [JTaBHOM KOOPAMHAIIMOHOM
nentpy’ mporpama ICP 3a mryme Koju ce Hamasu y
Xam0Oypry, Hemauxa.

2. AKTUBHOCTHU MOHUTOPHHI'A 3A HUBO
|

Mpexa HuBoa 1 je ycraHoBsbeHa 3a npahieme
3/[PaBCTBEHOT CTama IIyMa U HKUXOBE MPOCTOPHE U
BPEMEHCKE NPOMEHE Ha LIMPOKO] OCHOBU U Y TOKY
HEOIXO/JHOT BpeMeHcKor mepuoja. CHcTeM OBOT
HHBOA MOHUTOPHMHTA aJICKBATHO TIOKPHBA HAjBAXKHH]E
myme y EBpomn. Mpexa Huoa 1 caapxu

1. INTRODUCTION

ICP Forests Programme (International
Cooperative Programme on Forest Condition Monitoring)
has been continuously performed in the Republic of Serbia
since 2003. The Level I forest condition monitoring of this
programme is focused on the observation and assessment
of defoliation and discoloration of tree crowns on selected
areas or 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. Their work is coordinated by the Forest
Directorate and The National Focal Center (NFC) for the
forest condition monitoring of the Institute of Forestry. An
example of this cooperation is CLRTAP® programme
(Convention on Long-Range Transboundary Air
Pollution), which was launched 25 years ago with the 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 Directorate. An
annual report on forest condition on the sample plots in
Serbia is also submitted in English to the Programme
Coordinating Center of ICP Forests (PCC* in Hamburg,
Germany.

2. MONITORING ACTIVITIES - LEVEL |

Level | network was established for monitoring
the health condition 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 | network
contains approximately 6.000 monitoring or sample plots
systemically arranged in the 16 x 16 km gridnet across
Europe. Some countries have a denser national network
with the aim of providing a more elaborate assessment of
the condition at the national and regional levels. The main

! CLRTAP — Convention on Long —range Transboundary Air Pollution

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

¥ UNECE- United Nations Economic Commission for Europe

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

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


http://www.icp-forests.org/

MIPUOIIMIKHO 6.000 rapriena MOHHTOPHHTA
(OroMHIMKAIIN) CKAX Tagaka), CHCTEMAaTCKH
pacnopehenux y mpexxku 16 x 16 xm mupom Espore.
VY mojenquHIM 3eMJbaMa MOCTOjH T'ylTha HAI[MOHATHA
Mpexa y Wby NOTIyHHje TPOIEHe CTama Ha
HAIlMOHAJTHOM M PETHOHATHOM HHUBOY. Y OKBHUDY
Hugoa 1 npate ce cnenehun mapamerpu: crame KpyHa,
XeMH3aM 3eMJBHINTA U UCXpaHa IIyMcKor apseha.

3. METOJE U KPUTEPUJYMHU

[Ipema KOOPIMHATHO] MPEKH
OMOMHIMKIIM]CKUX Tadyaka ojapelyje ce y mpocTopy
BUT napuena koja je 03HaueHa y CpeTUHA METATHOM
IIUIKOM japke Ooje. Y3opuu npeeha 3a mpoleHy
CTama KpyHa CHCTEMAaTCKHU ce OMpajy Kao KiacTep OJ1
4 mecra (Cnuka 1).

Cauxka 1. IIpuka3z OMOMHIMKAIN]CKE TAaYKe —
kimactepa ca 4 mecta ca 6 crabama wu
NPUMEPOM U3MEITamka y30opaka apseha
Figure 1. Sample plot — 4-point cluster with
6 trees and an example of replacing tree
specimens

VY cMepy 4eTHpH TJIaBHE CTpaHE CBeTa Ha
VAaJbEHOCTH 1O 25 m OJ LEHTpPaTHOI MecTa —
munKe, ogabupa ce IMo IIecT Hajommkux crabana
(ykynHO 24), koja ce AeuUHHMITY Kao y30pLHd 3a
nporeHy. Y3opmu apseha moapasymeBajy cBe BpcTe
npeeha, oj yCclI0BOM Ja M je BUCHHA JIPBETa MPEKO
60 cm. Kitace nmokpoBHocTH, ipema cucremy Kpadra
(moMuHaHTHA, KOJOMHHAHTHA, CYOJOMHHAHTHA,
noTuinTeHa u ymupyha), oapelyjy crabma koja ce
y3uMajy y 003up 3a mpoleHy, aiu 0e3 3HauajHuX
MexaHnukux omrehema (Ciuka 2). M3abpana cradia
TpajHO ce 03HauaBajy OpojeBuMa 3a Oymyhe cranaHe
mporieHe. Cra0ia koja Cy VyKJIOHmeHa 300T Mepa
ra3fioBama WU U3 HEKUX APYTUX Pasiiora, 3aMemyjy
ce HOBUM CEJCKTOBaHHM CcTabiuMa. YKOJIUKO ce
cacTojuHa YKJIOHM YHCTOM CEYOM, OCTaBjba C€
IEHTpaTHA TavKa JI0 MOIN3amkha HOBE CaCTOjUHE.

Cramna orjieqHa TIOBpINMHA Ha3BaHA je

parameters to be assessed at this level are crown condition,
chemical properties of soil and nutrition of forest trees.

3. METHODS AND CRITERIA

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

Cauka 2. Knace nokpoBHOCTH KpyHa 1o Kpadty

1. nomMuHaHTe, 2. KOJOMUHAHTHE, 3. CyOJOMHUHAHTHE, 4.

MOTHINTEHE, 5. ymupyhe

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 center are selected as sample trees, resulting
into 24 sample trees per plot.The tree samples include all
tree species with a minimum height of 60 cm. The crown
canopy classes after Kraft (dominant, co-dominant,
subdominant, suppressed and dying), are used as a
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.

A sample plot is a permanent observation plot. Its
center, determined by its coordinates, is marked with a
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OomomHauKanujcka Tauka. CacToju ce ol IIeHTpa, KOju
je ompeheH Ha OCHOBY KOOpAWHATAa M Ha TEPEHY j€
oOenexxeH MeTanmHOM munkoM. Ha 25 merapa on
[EHTpa, a y TpaBIy YETHPH IJaBHE CTPaHE CBETa
onpehene cy ormegHe MOBpIIMHE, HA KOjUMa je
u3BOjeHo Mo 6 crabama Koja Ccy oOenekxeHa
OpojeBuma ox 1 1o 6.

Crame KpyHa

y OKBHPY HallMOHAJIHOT u
TpaHCHAITMOHATHOT WcTpaxuBama (HuBo 1) crame
kpyHa ce mnpema Ilpupyunuxy ICP 3a myme on
2012.roauHe u3pakaBa kiacama nedoidjaiuje, A0K
ce TpoIleHa MpoMeHe 00je 1 KOMOMHOBaHa MPOIeHA
omrehema Bullie He pajay.

metal rod in the field. Six trees, marked with the numbers
1-6, are singled out at a distance of 25 m from the center
in the direction of the 4 cardinal points.

Crown condition

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

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

Knaca Crenen aedonujaruje Hﬂiﬁg:fqgii?a
Class Degree of defoliation Needle / leaf loss %
0 Hema / none 0-10%
cnab (ynosopasajyhwu) / slight 0
1 (warning) >10-25%
2 cpenmu / moderate >25-60%
3 jak / severe >60-100%
4 cyBa cra6na / dead 100%

Hedonujanmja ce npouemyje y HHTEpBATHMA OJ1
5 % u rpynuiie ce y 5 kjaca HejelHaKkor orncera (tadesna
1).

4. IPAREILE CTABA HIYMA Y PENIYBJINIA
CPBUJH 2016. TOAUHE HUBO 1

IIpema nporpamy pazia BU3yeIHO OCMaTpame Ha
TepeHy je W3BpIIeHo Ha Teputopuju Pemybnuke CpOuje
npema Manyany ICP 3a myme 3a 2016. romguny y
nepuony oJ jyHa IO Kpaja centemOpa. M3BpiieHa je
NpoIleHa CTama KpPyHa U yCTaHOBJbEHA Cy omTehema Ha
npeehy o 6onectn u mrerounHa. [Ipema Manyan ICP
3a mIyMe MpoleHa cTama KpyHa napseha obaBiba ce Ha
CBUM TaykamMa CBake TOJAWHE, JIOK ce IMpOLEHA CTama
3eMJBUINTA M CTalke HCXpaHe IIymMckor npeeha —
(donujapHe aHanu3e obaBba cBakux 10 roguHa.
Mounutopuar HMBO-a 1 y Ttekyhoj 2016. roauHm
00aBWIIM Cy MCTpaXXMBa4YHM M CTpydmalm MHcTuTyTa 32
mrymapereo,  JII  ,,CpOujamryme”,  Hanmonamamx
napkoBa, ,,bepnan®, ,, Konaonuk* u ,,Tapa“, Uncturyra
3a HH3UjCKO IIyMapcTBO M KUBOTHY cpeauny Hosu Can
u JII ,,BojBommHantyme.

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

4. FOREST CONDITION MONITORING IN THE
REPUBLIC OF SERBIA IN 2016 - LEVEL |

Visual monitoring, conducted according to the
ICP Forests Manual, was carried out in the period from
June to September 2016. 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 Yyear, soil condition assessments every ten years
as well as the assessment of the nutritional condition of
forest trees — foliar analysis. Level I monitoring in 2016
was carried out by researchers and experts from the
Institute of Forestry, S.E. "SrbijaSume’, national parks
"‘Djerdap’, "Kopaonik™ and "Tara™ as well as the Institute
of Lowland Forestry and Environment, Novi Sad and
S.E."Vojvodinasume".

Figure 3 shows the spatial arrangement of Level
I and Level 1l sample plots on the territory of The
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Ha cammm 3 pmar je mpumka3z pacmopena
omomHauKanujkux Tadyaka Hweoa 1 m HwmBoa 2 Ha
teputopuju  Pemybnuke CpbOuje y ['eorpadckom
WH(GOPMAITMOHOM CHCTEMY

T'eorpadckn nadopmarmonn cucrem (I'MC) je
JUTUTATHA anaT 3a Tpapuuky W ajlpaHyMepHuKy
NpEeACTaBy peaHUX MPOCTOPHUX M0jaBa, MAHUITYJIALH]y
BEJIMKUM OpojeM TMPOCTOPHUX I0JaTaka, IPOCTOPHE
ananmse u mofene. [ IC mpucTyn y meIoKyImTHOM TOCITy
WLII 3a mryme, npahema cTama 1yMa BETUKUX pa3zMepa
Ha HHUBOY Jp’kaBa je He3aMeHJbHMBA MpoLEeAypa Koja
omoryhasa aZekBaTaH  IPUKa3 Yy  peaJHOM
KOOPIMHATHOM CHCTeMy CBHX mozgaraka. Kopumheme
I'MC nocrynka nmouusse o modetHe (aze oapehuBama
Mpexke Jsokanuje OmomHaukanujckux (BUT) rtauaka,
pana Ha TepeHy Mapkupawa BUT Tauaka momprikom
I'TIC (I'mo6an Ilocutnon Cycrem) pyunux ypehaja ma
no yHoca nmopataka y I'MMC cucrtem, u3page aHaiusa,
Mojena 1 apxuBHpama nogaraka (Hesenuh at al. 2011)
o 'NC nponenypu.

3a mpaktrmuny ['MIC ymotpeby KoopauHAaTHH
pedepentau cuctem (KPC) Moxke ce oOjacHHUTH Kao
KOOpJIMHATHU CHCTEM KOjU je TOBe3aH ca 3eMJbOM ca
I'eoperckum [latrymom. KPC wmoxe Outn ['eomercku
KOOPAWHATHU CHCTEM Yy KOME Cy Mo3uluje neduHICcaHe
reorpadCkoM JAYXMHOM | IUpUHOM. Y BehuHM
cllydajeBa c€ KOPUCTH TIPOjEeKTOBAHM KOODPJUHATHH
CHCTEM TIAe Cy KoopauHare mnpebaueHe Yy paBaH
kopuctehu Man npojexuujy. OBaj 1 ocTanyu TEpPMUHH CY
MIPELr3HO neuHuCaHN 1o MehyHapoHUM
cranmapanma (1SO 19111:2003).

Cra6ua na ornenauM nossuma BUT Husoa 2 Ha
TEPUTOPHU]U PenyOnuke CpOuje cy Teomercku
CHUMJbEHA M YHEIIeHa y KOOpJMHATHH cucuteM. Ha
cmnu 3 mpukasad je pacnopen BUT Tavaka Huso 1 u
Hugo 2. MaHuITyTaTUBHIUM TIPUCTYIIOM y OAroBapjyhem
I'MC nporpamy, ceiekiujoM oapeheHe TemMe WK
JKEJbEHOT T10/IaTKa, Ha OBAKBO]j AIUIMKALIMjH MOXE Ja Ce
nobuje jacan MIpHKa3 CBUX peJieBaHTHHX
andaHyMepUIKNX B IPOCTOPHUX ITO/IaTaKa.

Republic of Serbia presented in Geographic Information
System (GIS).

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

Coordinate Reference System (CRS) is used for
the practical application of GIS. With the help of
coordinate reference systems (CRS), every place on the
earth can be specified by a set of coordinates. It uses
degrees of latitude and longitude to describe a location
on the earth’s surface. In most cases, a projected
coordinate reference system is used. The coordinates are
projected onto a two-dimensional plane by using a map
projection. This and other relevant terms are precisely
defined by international standards (ISO 19111:2003).

The location of trees on the Level Il sample
plots in The Republic of Serbia was specified and
entered into the coordinate system. Figure 3 shows the
spatial arrangement of Level I and Level 1l sample plots.
The use of the most appropriate GIS application can
allow us to get a clear representation of the relevant
alphanumeric spatial data by selecting a desired theme
or a piece of data.
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ICP FOREST MONITORING
IN REPUBLIC OF SERBIA 2016

LEVELI1 LEVELII

NATIONAL FOCAL CENTAR FOR
FOREST MONITORING - SERBIA

LEVEL I AND LEVEL II
SAMPLE PLOTS
DISTRIBUTION IN 2016

3 zamenjene BIT N13 TACKE BIT 1 okt.014
BITNIVO 1l ICP spotM OKRA GORA- CRNIVRHBIT NIVO 2

S
2ICP LEVEL Il spotsFRU SKA GO RAR KOP#EHIK NIVO 2

LEVEL Il ICP spotODZACINIVO 2
Vojvodina 7 spots 4x4Vojvodina 7 taca ka 4!
20 added 4x4 spots20 dodatnih 4x4
@® Vojvodina S spotsVojvodina 5 tacaka
@ ICP spots 16x16BIT tacke 16x16
/\/ RVERSREKE
ROADSPUTEVI
/N SERBIA BORDERGranica Srbije
OKRUZI -DISTRICTS
[_] Borski
[_] Branicevski
[ Gnjilanski
[ Grad Beograd
Ja bla nicki
Juzno Backi
[ Juzno Banatstki
[ Kolubarski
[ Kosovski
[_] Kosovsko Mitrovicki
[ Macvanski
[ Moravicki
[ Nisavski
[ Pcinjski
[ Pecki
[ Pirotski
[] Podunavski
[C_] Pomoravski
Prizrenski
[ Rasinski
[ Raski
[[_] Sevemo Backi
[_] Sevemo Banatski
[_] Srednje Banatski
[ Sremski
[_] Sumadijski
[ Toplicki
[ zajecarski
[ zapadno Backi
[ Zatiborski
[ smiia

7000000 Kilometers

Cauka 3. Pacniopesn 6nonnmukanujckux tadaka Husoal u HuBoa 2 Ha Tepuropuju
Peny6nuke Cp6uje y 2016 rogunu — I'eorpadcku nHGOpMaLIUHOHU
cuctem arvtukanuja (Orig.)
Figure 3. Spatial arrangement of Level | and Level Il sample plots on the territory of The
Republic of Serbia in 2016 — Geographic Information
System application (Orig.)
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4.1. BAOMHJIUKALIUMJCKE TAYKE HUBO 1

Y  Toky  2016. roJlMHE Ha  CBUM
OMOWHAMKAIIV]CKIM TadKaMma M3BpIICHA je OIleHa CTama
nedonujanyje W eBUAEHTHpame omrehema 10
TUIIOBUMA. 3a HM3pajay OBOT HU3BellTaja KopumheHH cy
nojany u3 (opmyrnapa-3allMCHUKA KOj€ HCTPaXKUBAYH
Mucturyra 3a mymapcrBo beorpan, WHctutyra 3a
HU3HJCKO IIyMapcBO M XKUBOTHY cpenuny Hosu Can, y
NPUCYCTBY CTPYYHHMX JIHMILA, IIYMAapCKUX WHCIEKTOpa,
IIyMapCcKUX HIXKEmkepa W TEXHWYapa HAUICKHHUX 3a
peone, peBupe y kojuma cy bBUT mocraBsbene,
NOMyHkaBajy Ha Jjuiy Mecra. [lopen oOBuUX, HaKOH
obunacka BUT, cacTaBbanu Cy U 3allUCHUIM OJ1 CTpaHE
HaJUIS)KHE PEMyOJIMyKe HIyMapcKe WHCIIEKIHje, TIe Cy
y3 JaTymMe o0uWjlacka M WMEHa NPUCYTHHX, YKPaTKO
HaBeJICHA HajBa)XKHUja 3arakarba U OlleHE 0 00aBJLCHUM
TEPEHCKUM MOCIOBUMA.

Hpxehn ce mporpama pama, a y cKiagy ca
npornucaHuM HopMama u3 I[lpupyunuka y Toxky 2016.
roguHe Ha BUT obaBipeHa je mporeHa cTama KpyHa H
NPUKYIUBEHH CYy Y30pIH 32 XEMHJCKY aHaIu3y
ACUMMJIAIMOHUX oprana. Hammonamuu okan nieHrap je
YPEAHO JOCTaBHO pe3yiTaTe W H3BelITaje YIpaBu 3a
myme u rnaBHoMm ceaumry PCC ICP 3a myme y
XambOypry (AHnekc 3).

TepeHckn paja Ha oOlcepBaluju  crabana,
HpOLICHA CTara KpyHa HAa OMOMHAMKAIMjCKUM TayKama,
y 2016. ronuau  3amoueo je 15.06.2016. romune y LI
CTOJIOBU — Kpameso Ha BUT 58 u BUT 60 u y L'
KPAI'YJEBALL na BUT 414, a 3aBpwen je 31.08.2016.
rogune ca BUT 41 na repuropuju LLUT" JY)KHU KYYAJ
— JlectioToBari.

[Mpukymbame y30paka 3a XEMHjCKE aHan3e
AaCHMHJIAIMOHUX OpraHa O00aBJbEHO je y MEepUOAY OJ
04.10.2016. mo 08.10.2016., ca 8 OHOMHAMKAIIH]CKHIX
Tayaka, a y CKJaJy ca TpOIMCAaHUM HOpMama Tpema
[Ipupyunuky ICP 3a myme.

[IpukynbeHu mojany ca TepeHa odpahenu cy y
naboparopuju MucTHTyTA.

OBe roguHe Ha OWOMHIUKAIIMjCKUM TaukKama
Hugoa 1 noueno je obenexxaBame cTadana MiIacTUIHIM
wiounnama. [lnoumiie cy mocTaBibaHe ca JBa Kparka
ekcepa Ha crtabma ca mediboM kopom. ObenexaBame
crabasa BPIICHO je y jyHY M jyly, IOK je€ y aBryCTy
00yCTaBJbEHO jep je 3axTeBaJlo JOCTa BpEMEHA.
Ob6enexaBame crabana Ouhe HacTaBbeHO TOKOM 2017.
TOJMHE.

4.1. SAMPLE PLOTS - LEVEL |

In the course of 2016, 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).

The field work on tree observation and crown
condition assessment started on June 15", 2016 in the
FE 'STOLOVI - Kraljevo, on SP 58 and SP 60 and in
FE Kragujevac on SP 414 and ended on August 31,
2016 on the territory of the FE ‘Juzni Kucaj’ -
Despotovac.

The collection of samples for the chemical
analysis of assimilation parts was carried out in the
period from October 4" to October 8", 2016 on 8 sample
plots, in accordance with the standards of the ICP
Forests Manual.

The obtained field data were processed in the
laboratory of the Institute of Forestry.

Marking trees with plastic plates was started in
2016. The plates were placed with two short nails on
thick-barked trees. The marking was carried out in June
and July, but it was stopped in August because it
required a lot of time. It will be continued in 2017.
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Cumka 4. [Tnouune 3a obenexaBame cradana Huso 1.
Figure 4. Plates used to mark Level | trees

Cmmke 5 n 6. Ctabna obenexxena miountama, Huso 1 BUT 401
Figures 5 and 6. Trees marked with plates, Level | SP 401

Cauke 7 u 8. Crabna obenexxena miouuniiama, Huso 1 BUT 402
Figures 7 and 8. Trees marked with plates, Level | SP 402
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Cauxa 9 u 10. ITocraBmpame nonounna Huso 1. Y6 - BUT 6p. 8, bamanu- BUT 6p 12.
Figures 9 and 10. Installing the plates. Level | Ub — SP 8, Banjani — SP 12

4.2. BACTYIIVBEHOCT JAPBERA HA
BUONHIUKALIMJCKUM TAUKAMA

Y 2016. romnuan ypaheHa je mpolieHa cTama
myMckux Bpcta Ha 130 OMOWHIMKAIMCKMX Tadaka.
[Iponena pedonujaumje wu mnpaheme omrehema
MIPOY3POKOBAHUX OMOTHUYKHM u A0MOTHYKHM
(hakToprMa, m3BpIIEHA je Ha YKymHO 2973 crabana.

3acTyIJbEHOCT BpCTa npeeha Ha
OMOMHIUKAIMjCKAM  TadykaMa T[pHKa3aHa je Ha
rpaduxony 1. byksa je Haj3acTymibennja Bpcta ca 850
crabamna, a cnene xpacrosu. Llep je 3actymmen ca 535,
cnanyn ca 394, a kutwak ca 197 crabama. I'pab je
3actymubeH ca 112 crabama, a ocramu aumrhapu ca
yKymmHO 553 cTabia.

On ykynHo 332 uyeTHMHapCKuUX cTabaja Ha
OMOMHIMKAIIMjCKUM TauKama Haj3acTYIUbeHHja je cMpya
ca 145 crabna. Jena je 3actymsbeHa ca 68, upau 6op ca
67, a 6enn 6op ca 52 crabna.

Bbpoj crabama mo BpcTamMa HE3HATHO Bapupa y
OJTHOCY Ha IPETXOJHE roJuHe npahema crama myma.

4.2. NUMBER OF TREES ON THE SAMPLE
PLOTS

In 2016, 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 2973 trees.

Graph 1 shows the number of trees per species
on the sample plots. Beech is the most common species
with 850 trees. It is followed by oak species. There are
535 Turkey oak trees, 394 Hungarian oak trees, and 197
sessile oak trees. There are also 112 hornbeam trees,
while the remaining 553 trees belong to other
broadleaved species.

Out of 332 conifers on the sample plots, spruce
is the most common species with 145 trees. Firs account
for 68 trees, Austrian pines for 67, and Scots pines for
52.

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

Other broadleaves LipHu 6op

CnaayH Austrian pine
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eTuHapu
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Turkey oak pine

pab
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Cmpua
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Byksa
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I'paduxon 1. 3actymbeHocT BpcTa ApBeha Ha OnonHAMKaLMjCcKUM Taukama y 2016.roz.
Graph 1. Number of trees per species on sample plots in 2016
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4.3. IPOLIEHA CTAHA KPYHA JIPBERA VY 2016.
TOJNHHA

Onena crama KpyHa crabana HemMa 3a IHJb
yTBphHBame y3pOUHO-TIOCTIEANYHIX OJHOCA. MehyTmm,
NPUKYIUbAkE HAaBEIACHUX IMOJaTaka y TOKY JIy>Ker
nepuoja W HHXOBO IIOBE3MBAE Ca CACTOJUHCKUM
KapakTeprucTuKkama oMoryhnhe KOHKpETHHja ca3Hamba O
Cylllelhy IIyMa y TPOCTOPY W BpEMEHy. 3ajelmHo ca
nojanuMa O  KIMMAaTCKHUM  KapaKTepUCTHKama,
Jeno3unujamMa U3 atMmochepe u ApyruM  (IITETHH
WHCEKTH, (DUTONATOTCHH OPTraHU3MH, ITYMCKH TOXapH,
JUPEKTHH aTMOC(EPCKU YTHIAjH, NUBJbAY, TIOJapU U
IIp.), 3aCTYIUBCHOCTH (IOpe JIMINaja Kao WHAMKATOpa
3aral)eHor Bazmyxa Kaja ce paad O HEeKUM MOJyTaHTUMa
y oynyhHoctu he Omoryhurtu cariieaBame 3aBUCHOCTH
BUTAJTHOCTH OWMJbaKa Of ycloBa cpenuHe. TeKcTyaiHo,
Tabenama W rpad@WyKy JaT je TmpuKa3 aedoiujanuje Ha
CBUM OMOMHIWKANW]jCKUM Tadykama y 2016. ronuHu.

4.3.1. IEQOJIMJALINJA - TULITRAPH Y 2016.
rOJIMHU

VY Tabenm 2 u Ha TpadUMKOHY 2 IaTO je CTame
nedonujanuje  smmhapckux — BpcTa  Koje  CY
HAj3aCTyIJbCHUje Ha OWOMHIUKAIMjCKUM Tadykama y
CpOuju.

Y 2016. rogunu rpad U claayH Cy ce MOoKa3aiu
Kao HajoTIIOpHHUje BpPCTE, Ca MAIUM OJICTyNamuMa Y
3aCTYIUBEHOCTH cTaballa Mo II0jeJMHUM KaTeropujaMa
nedonujaruje. be3 wkakBux 3HaKoBa Jedolujalmje
peructpoBano je 85,7 % crabama rpaba u 85,5 %
crabama xpacTta ciamyHa. Kao u mpeaxoaHux roawHa,
Ka0 HajHEOTIIOpHU]ja TIporiecy aedoujaliyje mokasmna cy
ce crabiia Xpacrta KuTHaka, rie je 0e3 BUAJBHBHX
3HaKoBa Jedonujamnmje octamo camo 56,4 % crabana.
Camo HemTo Mano 6oseu miporieHar (57,3 % crabana 6e3
3HaKoBa JAedoiujalnje) PETUCTPOBaH j€ y KaTeropwju
ocTany Jumhapu, KOjoM Cy MpeJCTaB/beHEe CBE OCTalle
numhapceke Bpere.

Pesynratn oOpage mopmaTaka Be3aHUX 32
nebunujanyjy smmhapckux Bpera y 2016, roguHu
NpYKa3aHu cy y Tabenu 2., a pajiy TUIACTHYHH]ET YTHCKa
1 Ha TpaduKoHy 2.

4.3 ASSESSMENT OF TREE CROWN
CONDITION IN 2016

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 correlation between plant vitality and
environmental conditions. Defoliation on all sample
plots in 2016 is presented in tables, graphs, and texts.

4.3.1. DEFOLIATION - BROADLEAVES IN 2016

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

In 2016, hornbeam and Hungarian oak proved to
be the most resistant species, with small differences in
the number of trees per defoliation categories. No
defoliation was observed in 85.7% of hornbeam trees
and 85.5% of Hungarian oak tress. As it was the case in
the previous years of monitoring, the most vulnerable
species was sessile oak with only 56.4% of trees without
any signs of defoliation. A slightly higher percentage
(57.3% of trees with no signs of defoliation) was
observed in the category of other broadleaved species.

The results of the processed data on defoliation
of broadleaved species in 2016 are presented in Table 2.
In order to provide more illustrative date presentation,
the same results are presented in Graph 2.
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Tab6ena 2. Jleponujanuja — nunthapu y 2016. ronuau
Table 2. Defoliation — broadleaves in 2016

Hedonujaruja Jluurthapu 2016
Defoliation — Broadleaves in 2016

I'paduxon 2. Jledonujaruja — munthapu y 2016. roaunun

Graph 2. Defoliation — broadleaves in 2016

Ie Cnanyn Kurmak Ocramu
I'pad Byksa P y - yunrhapu
Turkey | Hungarian Sessile
Hornbeam Beech Other
oak oak oak
broadleaves
Hema / None 85.7 74.0 69.7 85.5 56.4 57.3
Ciraba / Slight 10.7 14.9 21.9 9.9 34.0 22.8
Ywmepena / Moderate 2.7 8.2 7.3 3.8 7.1 12.1
Jaka / Severe 0.9 2.4 1.1 0.8 15 5.1
Mprtgo / Dead 0.0 0.5 0.0 0.0 1.0 2.7
100 100 100 100 100 100
100%
90%
80%
70% ®mMpTBO
Dead
60% mJaka
Severe
50% OYwmepeHa
Moderate
OCnaba
40% Slight
BOHema
30% None
20%
10%
0%
Mpab Byksa Llep CnapgyH Kntreak
Hornbeam Beech Turkey oak Hungarian oak Sessile oak
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4.3.2. JE®OJNUJAIINIA —- YETHHAPH Y 2016.
rOJNHA

Hedonmjanmja (ocumname WM OMaJamke YeTHHA)
y 2016. ronunn Huje peructposana Ha 85.5 % crabana
cmpue, 84.6 % crabana Oenor Oopa u 79.4 % crabana
jene. Melhy OBUM NPWIIMYHO YjeqHAYCHUM pe3yjiTaTuMa
WIaK ce W3/1Bajajy MOJAIlM Be3aHM 3a cTadiia cMpde, jep
HHUj€ PETUCTPOBAHO HH jETHO CTA0IIO0 YTPOXKEHO jadmM
Kateropujama aedonujauuje u camo 3,5 % crabana ca
ymepennMm omrehemnma. Kao u mpeaxomHux roauHa
Kao Hajyrpo’KeHHja YeTHHAPCKa BPCTa MOKAa3a0 Ce€ LPHH
oop, jep camo 35,8% crabama upHor Oopa Huje
YTPOIKEHO JC(OIIHjalH]jOM.

IIpo6nemaruka nedonujanuje 3a 4ETUPH BPCTE
YeTHHApa, 3aCTYIUbCHUX Ha  OMOWHIMKAIIMjCKHM
Taykama, NpuKasaHa je TabeyiapHo U rpaduuku (Tadena
3 u rpadukoH 3).

4.3.2. DEFOLIATION - CONIFEROUS SPECIES
IN 2016

Defoliation (needle loss) in 2016 was not
registered in 85.5% of spruce trees, 84.6% of Scots pine
trees and 79.4% of fir trees. The data on the defoliation
of spruce are the only data that significantly deviate
from these fairly uniform results. There were no spruce
trees affected by severe defoliation and only 3.5% of
them suffered moderate damage. As it was the case in
the previous years, Austrian pine again proved to be
most vulnerable species, since only 35.8% of Austrian
pine trees were not affected by defoliation.

Defoliation of the four coniferous species
occurring on the sample plots is shown in Table 3 and
Graph 3.

Ta6ena 3. Jledonujamuja — getnnapu y 2016. romuam

Table 3. Defoliation of conifers in 2016

Hedommjamja Yernnapu 2016
Defoliation Conifers in 2016
Jenma Cwmpua Hpuu 60p Bemu 6op
Fir Spruce | Austrian pine Scots pine
Hewma / None 79,4 85,5 35,8 84,6
Cnaba / Slight 74 11,0 23,9 7,7
Ymepena / Moderate 2,9 3,5 29,8 0,0
Jaka / Severe 29 0,0 9,0 7,7
MptBo / Dead 7,4 0,0 1,5 0,0
100 100 100 100
100%
90%
80%
70%
S
B Jaka
50% Severe
OYwmepeHa
40% Moderate
OCnaba
30% Slight
BOHema
20% None
10%

0%
Jena
Fir

I'paduxon 3. ledhonujaiuja — vetnnapu y 2016. ronusu

Cwmpya
Spruce

LipHu 6op
Austrian pine

Benu 6op
Scots pine

Graph 3. Defoliation of conifers in 2016
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Ha ocHoBy m3HeTmx momartaka ypahena je u
kapta npedponujanmje y Cpbuju 3a 2016. roauny
(cnmuka 11). Ha xaptu je mnpeacTaB/beH NPOCTOPHU
pacniopen nedonujanuje y Cpouju.

Jedonujarja ce mpolemyje Ha CTATHHM
OTJIEIHUM TIOBpLIMHAMa (OMOMHAMKALIMjCKUM TadKama)
3a cBako cTabyo mocebHo. Ha ocHOBY OBHX BpeqHOCTH
M3pauyHaBajy ce cpelmhe BPEAHOCTH nedonujarmje 3a
CBaKy OIVIeAHY MOBpIIMHY. MHTepnomanujoM cpemmux
BpenHOCTH  nedonujanje  CyCEeAHMX  OIJICIHUX
MOBpIIMHA JOOWjeHe Cy Tadke ca MCTUM BPEIHOCTHMA
neonujanuje. CrnajameM OBHX Tadaka a00Wjajy ce
W30JIMHUjE KOje MPE/CTaBIbaj)y MCTE CPEAI-E TOJHIIHE
BpenHocTH nedonujanuje Ha tepuropuju CpoOmje. Ha
OBa) HayMH oOMOryheH je IUIACTMYHMjU MIPHKa3
pacnopena aedonujanuje Ha Tepuropuju Cpouje y 2016.
TO/IMHH.

The collected data were used to compile a map
of defoliation in Serbia in 2016 (Figure 11). The map
presents the spatial distribution of defoliation in Serbia.
Defoliation was assessed for each individual tree on
permanent monitoring 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 the
same mean annual values of defoliation in Serbia. This
way we obtained a clearer presentation of defoliation
distribution in Serbia in 2016.

10 15 20 25 0 5

0] 5 50 S 0 65 >65

Cauka 11. Kapra gedonujarmje irymckux Bpera apseha na tepuropuju Cpouje 2016. roqune (Opwur.)
Figure 11. Map of defoliation of forest tree species in Serbia in 2016 (Orig.)
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4.3.3. CYMAPHA OLIEHA JE®OJTAJALIAIE ¥V
2016. TOJIMHMN.

YnopenHa ananuza nedoiujangje jgata je y
tabermu 4 u Ha Tpadurony 4. Ymopelhyjyhu nporeHat
nedonujanujoM HesaxBaheHUX cTabaja YETHHAPCKHUX U
aumrhapckux BpCTa, Y OBOj TOAMHH, HEMTO OO0JbH
pe3ynTaT KOHCTAaTOBaH je Mel)y 4eTHHapCKHUM BpcTama
(74,1 % on yxynHor Opoja crabana yerunapa u 70,5 %
ol yKynHor Opoja crabana mumrhapa). Mehy crabnuma
yrpokeHUM Ae(oNnjaujoM, W KOJi 4YeThHapa W KOJ
numhapa, TOMUHUPAjy TpoliecH cinade aedonujarmje.

4.3.3 OVERALL ASSESSMENT

DEFOLIATION IN 2016

OF

A comparative analysis of defoliation is
presented in Table 4 and Graph 4. Coniferous trees have
slightly higher values compared to the trees of
broadleaved species with no sign of defoliation (74.1%
of the total number of conifers and 70.5% of the total
number of Dbroadleaves). The trees affected by
defoliation, both coniferous and broadleaved, are in the
category of slight defoliation.

Tab6ena 4. Cymapna onena nedonujamuje y 2016. roausu.
Table 4. Overall assessment of defoliation in 2016

Hedonujaruja/Defoliation
YernHapu Jlmrhapu
Conifers Broadleaves

Hema / None 74,1 70,5
Crna6a / Slight 12,4 18,5
Ymepena/Moderate 8,1 7,9
Jaka / Severe 3,6 2,3
MprtBo / Dead 1,8 0,8

100 100

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

YetumHapu/Conifers

BMpTBO
Dead

W Jaka
Severe

OYmepeHa
Moderate

OCnaba
Slight

OHema
None

Nuwhapw/Broadleaves

I'paduxon 4. Cymapna onena nedomnujaruje y 2016. roguan.
Graph 4. Overall assessment of defoliation in 2016
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5. YIIOPEJHE AHAJIM3E JE®OJINJALIAIE Y
MEPUOJY 2004-2016

[Ipouenar Opoja yerwHapa u mumhapa, mO
roguHama, 0e3 aedonujanuje, ca crabom, yMEpeHOM U
jakoM nedomnujanmjoM, Aar je y Tabemama Sa um 50, a
pany IJIacTUYHHjET TpHKa3a M Ha rpauKoHMMAa S5a |
56.

Ananuzupajyhu mpoTeKIM Mepuo], MOXKe ce
KOHCTAaTOBAaTH Ja Cy KOJ YeTHHapa TOAWHE ca HajBehnm
nporeHTMa Aedonujanuje 2004. u 2005. roauHa 0K
cy kox mummhapa To 2005. m 2007. roamna. Kox
YEeTHHAPCKUX BPCTa, MOCIEIHE TPU TOAUHE Cy CKOPO
MOTITYHO yjeIHa4YeHe mo OpojHocTH crabana 3axBaheHnx
UCTOM KaTeropujom nedoiujaimje.

5. COMPARATIVE ANALYSES OF
DEFOLIATION FROM 2004 TO 2016

The percentage of broadleaves with none, slight,
moderate or severe defoliation for each year in this
period is given in Tables 5a and 5b and in Graphs 5a and
5b.

By looking at the figures for this seven-year
period of time, we can observe that conifers had the
highest values of defoliation in 2004 and 2005 and
broadleaves in 2005 and 2007. In conifers, the last three
years were almost uniform in the number of trees
affected by the same category of defoliation.

Ta6esia 5a. Ynopenna ananuza aedonmjanyje y nepuony 2004-2016 — yernnapu
Table 5a. Comparative analysis of defoliation in the period 2004 — 2016 — conifers

Hedonujaruja yetunapu 2004 — 2016
Defoliation 2004 — 2016 Conifers

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Egﬁg 501 | 462 | 648 | 675 | 634 | 647 | 701 | 781 | 783 | 79 | 741 | 754 | 741
gﬁ;ﬁ? 30 | 325 | 216 | 192 | 236 | 227 | 18 | 108 | 107 8 113 | 101 | 124

ymepeHa |49 | 591 | 198 | 97 | 10 | 102 | 92 | 78 | 77 | 86 | 86 | 8 | 81
Moderate
Jaxa 09 | 12 12 | 21 3 24 | 27 | 33 3 41 | 54 | 44 | 36
Sevore . . . . . . . . . . .
Mprso 0 0 0.6 15 0 0 0 0 03 | 03 | 06 | 21 | 18
Dead
100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Kox mumhapckux  Bpcra, oOCHUmaiuje y On the other hand, broadleaved species showed
OpojHocT crabama ToO TmojeqMHMM Kareropwjama Mmuch stronger fluctuations in the number of trees in

nedonujanuje, cy MHoro Behe HEro Kox YETHHAPCKUX
BpCTa, T€ j€ O HEKO] MPABHJIHOCTH TEIIKO TOBOPHUTH.
Hakon 2015 ,,HajmoBosbHHje™ TOAMHE (10 cana HajBehu
nporeHaT crabana Oe3 3HakoBa aedonujauyje), y 2016.
TOJMHU TpoleHat Opoja crabana y mojeIMHUM Kiacama
nedosyjaliuje je IOHOBO yIPOCEUCH.

each category of defoliation, thus it’s difficult to speak
about any regularity. After the most favorable year of
2015 (with the highest percentage of trees with no signs
of defoliation), the percentage of trees in different
defoliation classes was back to average in 2016.
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Ta6ena 56. Ynopenna ananuza aedonujarnuje y nepuoay 2004-2016 — mumthapu
Table 5b. Comparative analysis of defoliation in the period 2004 - 2016 — broadleaves

Hedonujaruja mumrhapu 2004 — 2016
Defoliation 2004 - 2016 — broadleaves

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
E?ﬁ: 505 | 51.3 | 638 | 535 | 61 | 686 | 668 | 686 | 708 | 639 | 689 | 743 | 705
gﬁZﬁ? 27 33 | 252 | 308 | 277 |[215 | 225 | 242 | 19 |212 | 19 | 156 | 185
ymepea | 456 | 95 | 106 | 14 9.9 8.6 8.8 6 76 | 101 | 86 6.4 7.9
Moderate
Jaxa 09 | 07 | 03 | 15 1 07 | 10 | 06 | 18 | 39 | 27 | 32 | 23
Severe
I\g%;‘;" 0 0 01 |02 |04 |06 |09 |06 |08 |09 |08 |05 |08
100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

100%

90%

80%

B MpTBO

70% Dead

B Jaka

60% Severe

OYwmepeHa
Moderate

OCnaba
Slight

BOHema
None

50%

40%

30%

20%

10%

0%

2004 2006 2008 2010 2012 2014 2016

I'paduxon Sa. Yropeana ananuza aedonujanuje y nepuoay 2004-2016. - yerunapu
Graph 5a. Comparative analysis of defoliation in the period from 2004 to 2016 - conifers
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100%
90% |I

80% |
70%

60%

50%
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BMpTBO
Dead

B Jaka
Severe

OYmepeHa
Moderate

OCnaba
Slight

OHema
None

2012 2014 2016

I'paduxon 56. Ynopeana ananuza aedonujanuje y nepuoay 2004-2016. — nunrhapu
Graph 5b. Comparative analysis of defoliation in the period from 2004 to 2016 — broadleaves

6. Y30PKOBAIBE U AHAJIM3E ACUMMUJIA -
HOUOHUX OPI'AHA

Y toky 2016. roamHEe = Y30pKOBamE
ACUMHWJIAIIMOHUX  OpraHa  HU3BpIIEHO je Ha &
OMOMHIMKAIMjCKUX Tayaka HUBoa 1. Y30pKOBame

ACHMMJIAIIMOHUX OpPTraHa 3a UCTIMTUBAE CTamha UCXPaHe
00aBJbEHO je ca MO TmeT crabajla Ha CBAaKOj
OMOMHIMKAIMjCKO] Taukh. KoHIEHTpaluja XpaHJ/bUBHX
MaTepuja y acHMMHJIAIMOHMM OpraHuMa 3aBUCH W O]
Tora Ja JU Cy JHCTOBH pa3BUjaHU Yy YCIOBUMA
CBETJIOCTH WIIM CEHKe. Perpe3eHTaTuBHU Y30pLU 3a
(donujapHy aHAU3Y Cy aCHMUJIAIIMOHU OPTaHH Ca TOPHHE
TpehrHe KpoIlImke (JINCTOBH CBETIIOCTH).

KonnenTpanuja wmakpoeleMeHaTa HCXpaHe Yy
aCUMHIJIAIMOHMM  OpraHuMa HMMa jako H3paKeHy
CE30HCKYy  AMHAaMHMKy. 300r  TOora  KOJHMYHMHA
MakpoejeMeHaTa UCXpaHe y JHIhy jeJHOr T€ HCTOT
crabma Hehe OuTn wncra y mnponehHOM, JeTHEM H
jecemeM mepuoa. Kao pernpeseHT crama ucXpaHe, KOJ
oumhapckux — BpCTa, y3MMa Cc€  KOHLEHTpaluja
MakpoejgeMeHarta y Jmmily Ha TO04YeTKy QeHodase
npomeHe 0oje nuinha, Kajga je 1 00aB/beHO Y30PKOBaHbhE
Ha Taykama ca JHIhapckoM BpCTOM.

VY30opuu UYeTHMHAa YETHHAPCKMX BpCcTa Ha
OMOWHIMKAITM|CKUM TadykaMa HUBOA | Y30pKOBaHU Cy Y
BpeMe MHPOBama BereTalje.

6. SAMPLING AND ANALYSIS OF
ASSIMILATION PARTS

Sampling of assimilation parts was performed
on 8 Level 1 sample plots in 2016. The 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).

The concentration of macronutrients in the
assimilation parts has strong seasonal dynamics.
Therefore, the amount of macronutrients in the leaves of
the same tree will be different in the spring, summer and
autumn period. The concentration of macronutrients in
the leaves of broadleaved species at the beginning of the
phenophase of leaf 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 I
sample plots were sampled during the dormancy period.
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U3 oBako y3erux y3opaka oapelyjy ce:

Ta6ena 6. Crame ucxpane myMckor apeeha-mMakpoeneMeHTn

Yxynan N meronom no Kjengaxy

The samples were used to determine:

Yxymuu K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd

u B ountaBamem Ha ICP
YxynHu P KonopumeTpujcku
Vxynau u Ci S wa CHN ananusatopy

Table 6. The state of forest tree nutrition - macroelements

- 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 Bpcra/Species N S i Ca Mg K
o/kg mg/kg mg/kg mg/kg mg/kg mg/kg
417 Pi;ﬁpa“;es 12.3 1368.73 1131.94 14663.46 1012.04 5717.61
74 Pige“;p;;‘ies 13.7 1479.99 1435.26 13359.98 122251 3795.68
418 Taca/Yew 145 1529.62 1686.41 12435.45 1347.87 6885.41
Taxus baccata
19 Lep/ Turkey oak 20.6 174038 246014 = 1560370 @ 122220  7887.00
Quercus cerris
77 Lep/ Turkey oak 19.2 1543.33 2918.49 12413.36 1458.53 8683.69
Quercus cerris
41 Barpem/Locust 27.4 2401.56 141369 = 3485179 = 3648.13 6062.46
Robinia pseudoacacia
56 Cranyn/ Hungarian oak 145 1881.25 1298.33 24667.66 1668.04 7432.64
Quercus frainetto
4 Cranyn/ Hungarian oak 21.0 1921.93 3892.80 14707.34 312430 8090.16
Quercus frainetto
42 Cranyn/ Hungarian oak 14.6 1551.97 3009.41 15597.01 2362.24 7989.86
Quercus frainetto
77 I'pa6/Hornbeam 12.9 1511.89 227131 = 2350400 @ 295692 = 5915.04
Carpinus betilus
77 Menynan/Downy oak 16.2 2042.69 2009.97 17391.70 1362.28 6586.49
Quercus pubescens
56 Byxsa/Beech 176 1889.90 140558 = 10312.44 = 1206.86 6744.15

Fagus moesiaca
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Ta6esa 7. Ctame ucxpaHe IIyMCKOT IpBeha-MUKPO ¥ TOKCUYHA €IeMEHTH
Table 7. The state of forest tree nutrition - micro and toxic elements

_ B Cd Co Cr Cu Fe Mn Mo Ni Pb Zn
but/SP Bpcra/Species mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mglkg mag/kg
Cwmpua
417 Dicontios 2057 182 <LD <LD <LD 6503 217842 <LD <LD <LD 2959
74 Pi;“;p;;‘ies 2488 192 <LD <LD <LD 4199 286382 <LD 274 <LD 6287
Tuca/Yew
418 Taxte bacoata 2459 251 <LD <LD <LD 106.98 27717 <LD <LD <LD 4978
19 Hep/ Turkeyoak o/ g0 189 <D <LD <LD 12687 74598 <LD <LD <LD 3301
Quercus cerris
77 Lep/ Turkey oak 7439 121 <LD <LD <LD 8014 41883 <LD 7.49 <LD 4318
Quercus cerris
m barpen/Locust o 26 550 oD <D <LD 10220 15922 <LD <LD <LD  26.00
Robinia pseudoacacia
56 Crazyn/ Hungarian oak - po a9 191 <|p <D <LD 13969 166216 <LD <LD <LD 24.66
Quercus frainetto
41 Crazyn/ Hungarian oak - 2 a5 449 <D <D <LD 12966 148255 <LD 153 <LD 29.49
Quercus frainetto
42 Cranyn/ Hungarianoak g 99 119 <D <LD <LD 10914 40268 <LD <LD <LD 28.74
Quercus frainetto
77 I'pab/Hornbeam 9771 <LD <LD <LD <LD 23390 45063 <LD <LD <LD 3122
Carpinus betilus
77 Menynaw/Downy oak — ya 57 |5 <D <D <LD 12526 16349 <LD <LD <LD 2180
Quercus pubescens
56 Byxsa/Beech 2804 289 <LD <LD 489 21239 217857 <LD <LD <LD 6833

Fagus moesiaca
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Ta6exaa 8. (PLF) Tabena ca momamuma o mapei 3a OleHy XeMH]jCKOT cafpykaja urinia u uimha - HuBo 1
Table 8. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves - Level |

Penuu 6poj Kon npxase Bpoj mapuene Jlatym y3opkoBama I'eorpadceka muprHa Teorpageka Hapnmopcka Bucuna/Kon Ocrasa 3anaxama
Sequence number Country Code Plot number Date of sampling Latitude L%%Eﬁﬁge Altitude Other observations
1 67 19 061016 4409 49 204113 6
2 67 41 061016 435233 210507 8
3 67 42 061016 440109 212915 8
4 67 56 061016 43 43 55 202920 8
5 67 74 041016 4326 31 195411 24
6 67 76 061016 431755 204133 12
7 67 417 041016 44 23 26 1950 59 38
8 67 418 041016 433453 194755 37
Ta6ena 9. (FOM) Tloganu donujapHux aHaausa - HUBO |
Table 9. (FOM) Datafile on foliar analysis - Level |
Maca Maca
100 1000
. na Jarym JIUCTOBA | YETHHA
Bpoj Jarym Ocrana
Pex. 6p. raprerne y3opxa Bpcta rroterka 3aBpIIeTKa g g N S P Ca Mg K Zn Mn Fe Cu Pb Cd B olaXxkama
Sequence Plot Sample Species anamsa aHanm3a Mass of | Mass of mg/g | mg/g | mg/g | mglg mg/g | mglg | pg/g ugl/g ug/g | nglg | nglg | pg/g | pglg Other
number number ID Installation End date 100 1000 observations
! date needles leaves
g g
1 19 67019 041 050116 200216 23.1725 20.60| 1.7404 | 2.4601 | 15.6037 | 1.2222 | 7,887 |33.010 | 745.98 | 126.87 | <LD | <LD | 890.00 | 54.96
2 41 67041 056 050116 200216 4.1407 27.40]2.4016 | 1.4137 | 34.8518 | 3.6481 | 6.062 | 26.000 | 159.22 | 102.20 | <LD | <LD | 2600.0 | 51.76
3 41 67041 044 050116 200216 42.4839 21.00]1.9219 | 3.8928 | 14.7073 | 3.1243 | 8.090 | 29.490 | 1482.55| 129.66 | <LD | <LD | 1490.0 | 70.83
4 42 67042 044 050116 200216 17.4612 14.60 | 1.5520 | 3.0094 | 15.5970 | 2.3622 | 7.986 |28.740| 402.68 | 109.14 | <LD | <LD | 1190.0 |49.99
5 56 67056 018 050116 200216 11.4391 17.6 | 1.889 |1.4055| 10.312 | 1,206 | 6,744 | 68.330 | 2178.57 | 212.39 | 4.89 | <LD | 2890.0 | 28.04
6 56 67056 044 050116 200216 35.4162 14.50 | 1.8813 | 1.2983 | 24.6677 | 1.6680 | 7.4326 | 24.660 | 1662.16 | 139.69 | <LD | <LD | 1910.0 | 56.88
7 74 67074 118 050116 200216 32.276 |13.70|1.4800 | 1.4353 | 13.3600 | 1.2225 | 3.7956 | 62.870 | 2863.82 | 41.99 | <LD | <LD | 1920.0 |24.88
8 77 67077 041 050116 200216 20.3615 19.20 | 1.5433 | 2.9185 | 12.4134 | 1.4585 | 8.6837 | 43.180 | 418.83 | 80.14 | <LD |<LD | 1210.0 | 74.39
9 77 67077 013 050116 200216 2.2794 12.90 | 1.5119 | 2.2713 | 23.5040 | 2.9569 | 5.915 |31.220 | 450.63 | 23390 | <LD |<LD | <LD |[97.71
10 7 67077 049 050116 200216 17.4617 16.20 | 2.0427 | 2.0100 | 17.3917 | 1.3623 | 6.5865 | 21.800 | 163.49 | 125.26 | <LD |<LD | <LD |48.27
11 417 67417 118 050116 200216 18.933 |12.30|1.3687 | 1.1319 | 14.6635 | 1.0120 |5.1717 | 29.590 | 2178.42 | 65.03 | <LD | <LD | 1820.0 | 20.57
12 418 67418 137 050116 200216 59.077 |14.50|1.5296 | 1.6864 | 12.4355 | 1.3479 | 6.8854 | 49.780 | 277.17 | 106.98 | <LD | <LD | 2510.0 |24.59




7. 3JPABCTBEHO CTAIBE CTABAJIA H
Y3POUHUIIM OHITEREBA HA BHUOU-
HIAUKALHUJCKUM TAYKAMA HHUBO-al
¥ 2016. TOAUHHU

lymckn €KOCHUCTEMHU cy U3J10)KEHU
a0MOTUYKUM U OMOTHYKUM YTHULAjUMa KOjH Y CHHEPTHjH
OJp’KaBajy paBHOTEXY ekocucTeMa. [lopes mo3suTuBHOT,
HE CME Ce 3aHEMAapHUTH HeraTWBaH YTHUIQj IITETHHUX
abMOTHYKNX W OMOTHYKMX (pakTopa KOjHU IOBOAM [0
CMamermha BUTATHOCTH I0jeMHUX cTabana, cacTojuHa U
Ha Kpajy mIyMckor exocuctema. Mmajyhm oo y Bumy
Iperno3HaT je 3Hayaj npahema 3ApPaBCTBEHOr CTamba
nrymMa ¥ yTulaja MTETHUX OMOTHYKMX M aOMOTHYKUX
(hakTopa Ha mIyMme.

Hda ©O6u ce mymama Ta3foBajo OJP>KUBO
notpebHe cy uHpopmanuje o pakropuma Koju yTUIy Ha
BUTATHOCT cTabana u crame mryma. OBo je Moryhe
00e30eanT OYrOpOYHNM MOHUTOPHHTOM IITymMa Ha
BEJIMKO] TIOBPIIMHU. YTIPaBO OBaj MPOjeKaT MHTETPHUIIIC
CHCTEM MOHHTOPWHTA y CEKTOp IIyMapcTBa MoBesyjyhu
HAyYHOMCTP)KMBAUKe OpraHW3alyje ¥ MpUBpPEIHE
cyOjekre.

Hugo 1 naje roaumimy nperien cTama Iryma Ha
OCHOBYy mpahema cTama IMOjeIWHAYHUX CTabaia Ha
CTalTHUM OTJICJIHUM TMOBpIIMHAMa pacropehennM Ha
pacrojay 16 x 16 kM y cucremarcky reorpadceky
Mpexxy. Ha oBUM oryieHMM MOBpLIMHAMA TOJUIIE Ce
npaTy U Npolewyje cTambe KpyHa JpBeha u mpucycTBo
BuUbMBHUX omitehema. CTame KpyHa ApBeha mporemyje
ce Ha OCHOBY TIPOICHTa TyOMTKAa acCHMHIALHOHUX
oprana (nedonujanuja). Crame 3emspuiura 3a Huso 1
obaBsbena je 2003. um 2014.rogmue, u ¢onujapHa
aganmmza 2003., 2015. u 2016. romune onx crTpaHe
excriepata MHcTuTyTa 3a I1mymapctBo 'y beorpamy.
HmmemenTtanyja MOHUTOPHHT Mporpama MpeacTaBiba
reHepajHO jeaaH oj HajBehmx wkaga u3BoheHMX
npojexaTa OMOKOHTPOJIE IIyMa y CBETY.

METOJOJIOLIKU TTPUCTVII ITPAREBA VYV 2016.

roomHn " PA3JIMKA Y OJHOCY HA
[NPETXOAHE (OCHOBE 3A HMHTEH3MBHU
MOHUTOPUHI)

VY cnenehem cangpxkajy naro je objamrmeme U
e1abopupaHo U3 KOjUX pasjiora je BUTAIHOCT IIyMa Ha
BUT HMBO-a 1, y 2016. ronuHu npuKa3aHa Apyraduje
O] CyMapHOT TpEACTaBJbakba OIIITEr 3IPABCTBEHOT
cTama cTabana Ha OBUM OTJICTHUM IOBpPIIMHAMA, KaJia
j€ TO, M0jeIHOCTaBJbEHO PEUYCHO, paljeHo O OmINTEr Ka
nojenuHayHoM. OBl je M3 CTamka Ha I0jeIHHAYHAM
OMOWHAMKAIIMjCKIM Taykama NpeJCTaBJheHa CJIHKa O
cBuM octanuM. Ha tepeny ypaheHum MaHyaim ykasyjy
YIpaBO HA PETNETUTUBHU KapakTep I0jaBa y3pOUHHKA
nedonujanuje, obe300jaBamba M IMPY3pOKOBaya INTETA,
KOjU Cy IpeMET MOHUTOPUHTA OBOT, IIPBOT HABOA.

Ha oBaj maumn he mocraty jacHWja mpakca Koja
je Hacrama u mpoumsanuia 3 HUBO-a 1 3a cnemnehu
WHTCH3UBHU MOHHUTOpHHI HmuBo-a 2. Y Tekcry Koju

CJICJIM JIaTe W JI0 JieTajba aHAIM3UpaHe Tadke, oapehene
AT RO o 1

T, N1 MY MATTNRADAITITTAOTIADIIS D9 NNCOOTAOTIe

7. TREE HEALTH STATE AND DESTRUCTIVE
AGENTS ON THE LEVEL | SAMPLE PLOTS IN
2016

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 the vitality of individual trees,
stands and eventually the whole forest ecosystems.
Bearing this in mind, the importance of monitoring the
health of forests and the impact of harmful biotic and
abiotic factors on forests has been recognized.

Sustainable  forest management  requires
information about the factors that affect the vitality of
trees and the state of forests. They can be obtained only
through long-term monitoring of forests over large areas.
It is this project that integrates the monitoring system
into the forestry sector and connects scientific research
organizations with business enterprises.

Level | provides annual overviews of the state of
forests based on the observation of individual trees on
permanent sample plots arranged in a 16 x 16 km
systematic geographical grid. The condition of tree
crowns and the presence of visible injuries are observed
and assessed on these sample plots. The condition of tree
crowns is estimated based on the percentage loss of
assimilation organs (defoliation). The Level | soil
condition assessments were carried out in 2003 and
2014, and foliar analysis in 2003, 2015 and 2016 by
experts of the Institute of Forestry in Belgrade. The
implementation of the Monitoring program is generally
one of the largest projects of forest biocontrol ever
performed in the world.

MONITORING METHODOLOGY IN 2016 AND

HOW IT DIFFERS FROM THE PREVIOUS
METHODOLOGIES (INTENSIVE MONITORING
BASIS)

The following chapters elaborate on the reasons
we decided not to present the vitality of the forests on
Level | sample plots in 2016 as a summary of the
general health of the trees on these sample plots as it had
been previously done - reaching the conclusions
from the general to the specific. This year we used the
state of specific sample plots to present the whole
picture. Field manuals point to the repetitive character of
defoliation, discoloration and damage agents which are
the subject of the Level | monitoring.

This practice that has been established and
developed at Level I will become the basis for the next
level of intensive monitoring. The following text
presents the points or Level | sample plots which have
been chosen to represent other sample plots with which
they have dominant tree species in common. They also

cr1iffar cimilar f\7nae AfF Aamana anAd hava cimilar ecnariac



P i vl : 3
Cauka 12. BUT 419 Mexanunuka omrehema y Cauxka 13. BUT 49 Munepu xpacra(Opwur.)
npunasky (Opur.) v U3JIeTHH OTBOPU Figure 13. SP 49 Oak miners (Orig.)
Figure 12. SP 419 Mechanical damage in the butt end
(Orig.) and exit holes

Cuuka 14. BUT 412 Gale Mikiola fagi, bukvine Camka 15. BUT 413 Omrreheme ox mpasa,
muve galice (Opwur.) oyksa (Opwr.)
Figure 14. SP 412 Galls of Mikiola fagi,beech Figure 15. SP 413 Frost damage, beech (Orig.)

gall midge (Orig.)
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Cauxa 17. BUT 38 Cnanyn, Neuroterus quercus
baccarum (Opuwur.)
Figure 17. SP 38, Hungarian oak, Neuroterus quercus
baccarum (Orig.)

-

Cimkal8. BUT 20 Kaprogope Pitoptorus Cauxkal9. BUT 420 Xoguuum HOTKpaKa ca

betulinus (Opuwr.) u3i. otB.(Opuwr.)
Figure 18. Carpophores of Pitoptorus betulinus Figure 19. SP 420 Bark beetle tunnels with exit
(Orig.) holes (Orig.)

30



Cumka 20, BUT 38 Cynipidae, Totricidae (Opur.)
Figure 20. SP 38 Cynipidae, Totricidae (Orig.)

Cuuka 22. BUT 39 Tane Cynipidae (Opwur.)
Figure 22. SP 39 Cynipidae galls (Orig.)

Y 2016. roamam mnpumeheH je  TpeH.X
noOoJeiiama ButaHoctd kpyna Ha BUT 1 y CpOuju.
OBO BakM U 3a TOBPLIMHE Ha HMCTOKY 3eMJbE, TE j€
2014. romuHe 3alenexeHa II0jaBa JIEAOJIOMa, Kao
eKCTpeMHa BpEMEHCKa HeMNoroja, a Koja je IIyme
3HAa4YajHO OLITETHJA, T€ JOBeNa y mnurame Oynyhe
ra3joBambe HCTUM, Yy CMHCIY HUXOBE EKOHOMCKE
MCIUTATUBOCTU Kao BeoMa oITeneHOor mpupoIHor 100pa
(Ha TOjeIMHUM MECTHMa YaK HEelOBPATHO).

OCHOBHHM TOAMIIBGU pE3yITaTH MpPOIEHE Ha
Huoy 2 mnpyxwuhe HeONmXomHe TOAaTKE O YTUIAjY
IITETHUX WHCEKaTa W TJbMBA, INTETHOM JEJIOBambY

Cimka 21. BUT 39 T'ane Cynipidae (Opur.)
Figure 21. SP 39 Cynipidae galls (Orig.)

.

Cauka 23. BUT 38 T'ane Eriophies tilliae (Opuwr.)
Figure 23. SP 38 Eriophies tilliae galls (Orig.)

2016 recorded a trend of crown vitality
improvement on Level | sample plots in Serbia. This
also applies to the areas in the east of the country, which
were hit by severe ice-break in 2014. This extreme
weather disaster significantly damaged the forests and
threatened their future management in terms of
economic profitability of their damaged natural
resources (which are not reparable in some places).

The main results of the Level Il annual
assessment will provide necessary data on the impact of
harmful insects and fungi, harmful human effects,
climate change and many other factors on the health and
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YOBEKa, KJIMMATCKAX TIPOMEHa OCTaluX OpojHUX
YHHWJIAIA HA 37[PAaBCTBEHO CTAE M BUTAITHOCT IIyMa.

8. KIIMMATCKE KAPAKTEPUCTHUKE 3A 2016.
IroanHy HA TEPUTOPUIJU CPBUJE

Anajm3sa 3ume 2015/2016. roqune

3uma 2015/2016. roauue je Omia €KCTPEMHO
tora, Tpeha Hajrorumja y Cpbuju. 3abenexene cy
pEeKOpAHE BPeJHOCTH MaKCUMallHEe THEBHE TeMIleparype
Baznyxa 3a ¢eOpyap W 3uMy Ha JBaHaecT [ JlaBHMX
Meteoposomkux craammna y Cpouju (I'M). Kommumna
najaBuHa je y Behem nenmy CpOuje Owiia y rpaHuiiama
npoceunux Bpennoctu. Ha LlpHom Bpxy je 3abenexen
HajMamM Opoj MaHa ca CHEXXKHUM IMOKPHBAa4YeM O] KaJ
MOCTOj€ Mepema Ha TOj CTAHUIIH.

Cpenma TeMmmeparypa Ba3dyXa y TOKY 3HMeE
ouna je y maTepBany on 2,0°C y Iloxern no 5,3°C y
Beorpany, a y minanuHckuMm npenenuma oz -1,3°C nHa
Konaonuky no 1,6°C na 3marubopy. HajBuina aHeBHa
TEeMIIepaTypa y TOKy 3uMe u3MepeHa je 15. pebpyapa y
Kpymesity u hynpuju u nznocuna je 25,5°C.

Bbpoj nenennx naHa, ca MaKCUMAJHOM JHEBHOM
temreparypoM HikoMm ojf 0°C, Ouo je y uHTepBaly 0.
yetupu y Jloznuiu u BaseeBy 1o 12 nana y Iloxeru, a 'y
IUIAHUHCKUM ~ KpajeBUMa je perucTpoBaHo o 15
JieieHuX JaHa Ha 3nmatuoopy a0 30 nana Ha KonaoHuky.
3abenexxeHn Opoj JeneHWX JjgaHa je OWO Mamu Of
npoceyHor Opoja 3a 3UMCKY Ce30HYy 3a oj metr o 14
JlaHa, Ha IUIaHuHaMma of 17 mo 23 naHa.

Hajamxka temmeparypa y TOKy 3uMe U3MepeHa je
y Cjenumm 20. janyapa u u3Hocuia je -25,6°C. Bbpoj
Mpa3HUX JlaHa, c& MUHHUMAITHOM TEMIIEPaTypOM HHKOM
oxn 0°C, 6uo je y unTepBany on 26 y beorpamy mo 65
naHa y Iloxeru, a Ha uianuHama on 59 na Llpaom Bpxy
no 77 nana Ha Komaonmky. bpoj mpasHux nana je ox
HIeCT 70 24 naHa MamH OJ1 IIPOCEUHOT Opoja 3a 3UMYy.

VY bBeorpany je TokoMm Beher mena 3MMCKOT
nepuoja  cpenma, MakcuMalHa M MHHUMallHa
TeMmreparypa Ba3zjyxa OwWia W3HQJ BHIICTOJHIIHET
npoceka. Mcmop mpoceka je Ouna kpajem aeremOpa u
MOYETKOM jaHyapa.

VY Toky aeuemOpa 3a0eexeH je jefaH TOIUIOTHH
Talac Ha ABe I'M cranuie, a Ha KomaoHuky cy
3a0enexeHa JBa TOIUIOTHAa Tajaca. Y jaHyapy cCy
perucTpoBaHa JBa TOIUIOTHa Tanaca. [IpBu TommoTHH
tajnac je 3abenexeH y JleckoBiy u Tpajao je ox 11. g0
15. jamyapa. [pyru tomiotHu Taynac je y Behem menmy
3eMJb€ IOYEO KpajeM jaHyapa a HacTaBHO ce€ H Y
(hebpyapy. TomnoTHu Tajac Koju je y Behiem aeny 3emibe
1oyeo KpajeM jaHyapa Tpajao je mo 4. debpyapa y

vitality of forests.

8. CLIMATE CHARACTERISTICS IN SERBIA IN
2016

Winter 2015/16

Winter 2015/2016 was extremely warm. It was
the third warmest in Serbia. The highest values of
maximum daily air temperatures in February and in
winter were recorded on twelve major weather (MW)
stations in Serbia.The amount of rainfall was in most
parts of Serbia within the limits of the average values.
Crni Vrh recorded the smallest number of days with
snow cover since the beginning of measurements at that
station.

The mean air temperature during the winter was
in the range of 2.0°C in PoZega to 5.3°C in Belgrade, and
in the mountainous areas, it ranged from -1.3°C on
Kopaonik to 1.6°C on Zlatibor. The highest winter
daytime air temperature was measured in Krusevac and
Cupriji on February 15™ and it amounted to 25.5°C.

The number of ice days (with the maximum
daily temperature below 0°C) was in the range of 4 days
in Loznica and Valjevo to 12 days in Pozega, and in
mountainous regions, it ranged from 15 days on Zlatibor
to 30 days on Kopaonik. The recorded number of ice
days was 5 to 14 days below the average number for the
winter season and 17 to 23 days in the mountains.

The lowest winter temperature of -25.6°C was
recorded in Sjenica on January 20"™. The number of days
below freezing (with the minimum daily temperature
below 0°C) was in the range of 26 in Belgrade to 65
days in Pozega and in mountainous regions it ranged
from 59 days on Crni Vrh to 77 days on Kopaonik. The
number of freezing days was 24 days below the average
number for the winter season.

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

In December, a heat wave was recorded on two
MW stations, while Kopaonik recorded two heat waves.
There were two heat waves in January. The first heat
wave was recorded in Leskovac and it lasted from
January 11" to January 15™. The second one started in
late January in much of the country and continued in
February. The heat wave that in most parts of the
country began in late January lasted till February 4™ in
most places. Another heat wave was recorded on
Kopaonik and in Sjenica in mid-February. It lasted from
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Behman wmecra. Ha Komaommky u y Cjenumm je
cpenuHOM (hebpyapa 3a0ernexeH IpyTru TOIDIOTHHU Tajac
on 14. no 19. debpyapa.

VYKynHa KOJIWYHMHA MaJaBHHA j€ TOKOM 3UME Y
Behem gemy CpOuje Omima y TpaHUIAMa TPOCEYHHX
BpenHoctH, o 79,0 mm y banarckom Kapmosiy a0
200,9 mm na Konaonuky.

MakcnmanHa JHEBHa KOJMYMHA I1aJaBHHA
peructpoBaHa je y Bpamy 7. janyapa u u3Hocuna je 34,7
mm. bpoj naHa ca magaBuHama oJ] jeAHOT MIJIUMETpa U
BUIIIE, PErHCTPOBAHMUX TOKOM 3uMMe, je O0mo ox 14 y
3ajeuapy no 29 Ha KomaoHwuky.

3abenexxkeHn Opoj JaHa ca MajgaBUHaMa O]l
jeqHOT MWJIMMETpa W BHUIIE jé y CEBEpHOj U Jeny
neHTpanae CpOuje OMO W3HAJ MPOCEYHUX BPEIHOCTH
JIOK je y ocTajoM jeiry Ouo mcroj mpoceka. bpoj nana
ca CHEXXHMM IIOKpHBaYeM j€, y HIKUM MpeJeauMa
Cpbuje, 6o y uaTepBany o 3 y Kukuuaau mo 24 nana y
Herotuny wu  JdumurpoBrpagy. Y  IUIAHUHCKUM
npeaenuma Opoj AaHa ca CHEXXHUM TOKpHBadeM OHO je y
unTepBany oa 30 Ha LlpHom Bpxy no 89 na Konaonuky.
PeructpoBanu O6poj maHa ca CHEXXHHUM MOKPHBAYEM j€ Y
Behem pemy 3emibe on 15 mo 30 nana mamu of
MpPOCeYHOr Opoja jaHa 3a 3uMy, a Ha [lpHom Bpxy 51
nmaHa. 3abenexxeH Opoj nana Ha L{paom Bpxy je yjenHo u
HajMamku Opoj JaHa o Kada MOCTOje Mepema Ha Toj
CTaHUIIN. MaxkcumanHa BHCHHA CHEXHOT IMOKpHuBada
peructpoBana je 18. janyapa Ha Komaonuky u m3HoCHIa
je 78 cm.

TokoM 3uMe, Tpajame CHjamba CyHIa OWUJIO je
W3HAJ] TPaHHIA TIPOCEYHNX BPEIHOCTH HA jyI'y ¥ HCTOKY
CpOuje. Bpennoctu ocyH4aBama Oujie cy y MHTEpBALY
on 166,9 na [Nanuhy 1o 319,1 yacoBa Ha Konaonuky.

Ananu3a npoJieha 2016. ronune

Tpehe wnajkumosuTHje nponehe y CpOujm.
Konnuune nagaBuHa uzmepene 7. mapta 2016. rogune
Ha 3natubopy, y lloxeru u Cjenunu cy Hajsehe nHeBHe
CyMe TajaBhHa wWKaga 3abenmexene Ha 1M ['M
CTaHWIIaMa TOKOM mpoJreha.

Cpenma mposehHa Temneparypa Basmyxa Ouiia
je y mutepBany on 11,0°C y Iloxern mo 14,0°C y
beorpamy, a y mmanuwHCcKMM mpenenuma on 3,7°C Ha
Komnaonuky no 8,3°C na 3natudopy.

Hajuma nHeBHa TemmepaTrypa Ba3ayXa TOKOM
nposieha 2016. rogune y CpOuju je uznocwmia 32.0°C, a
u3MepeHa je 17. anpuna y Jlozauuu u 18. ampuna y
Heroruny.

Jlenern paHM, ca MaKCHMAaJIHOM JHEBHOM
temneparypom HmwxkoMm on 0°C, 3abenexeHn cy Ha
Lpuom Bpxy, nBa nana, u Ha Konaonuky, 11 nenenux
JlaHa.

JleTmux JaHa, ca MaKCHMMaJIHOM JHEBHOM

February 14™ to February 19",

The total amount of rainfall during the winter
was within the average values in most of Serbia — from
79.0 mm in Banatski Karlovac to 200.9 mm on
Kopaonik.

The maximum daily rainfall total was registered
in Vranje on January 7" and it was 34.7 mm. The
number of days with precipitation of one millimeter or
more registered in the winter was from 14 in Zajecar to
29 on Kopaonik.

The registered number of days with precipitation
of one millimeter or more in northern and in one part of
central Serbia was above the average, while the other
part had the values below the average. The number of
days with snow cover was in the lower regions of Serbia
from 3 in Kikinda to 24 days in Negotin and
Dimitrovgrad. In mountainous areas, the number of days
with snow cover was in the range of 30 on Crni Vrh to
89 on Kopaonik. The recorded number of days with
snow cover was in most of the country from 15 to 30
days below the average number of winter days and 51
days on Crni Vrh. The recorded number of days on Crni
Vrh was also the minimum number of days with snow
cover since the beginning of the measurements at the
station. The maximum snow cover of 78 cm was
registered on Kopaonik on January 18"

During the winter, insolation was above the
limits of the average value for southern and eastern
Serbia. Insolation values were in the range of 166.9
hours on Pali¢ to 319.1 hours on Kopaonik.

Spring 2016

It was the third rainiest spring in Serbia. The
amounts of precipitation measured on March 7", 2016
on Zlatibor and in PoZega and Sjenica were the highest
daily precipitation totals ever recorded at these MW
statios in spring.

The mean spring air temperature was in the
range of 11.0°C in Pozega to 14.0°C in Belgrade, and in
the mountainous areas, it ranged from 3.7°C on
Kopaonik to 8.3°C on Zlatibor.

The highest daily temperature during the spring
of 2016 in Serbia was 32.0°C and it was measured in
Loznica on April 17" and in Negotin on April 18"

Ice days with the maximum daily temperature
below 0°C were recorded on Crni Vrh ( two days) and
on Kopaonik (11 days).

Summer days with the maximum daily
temperature of 25°C and more ranged from 10 on Pali¢
to 20 in Novi Sad, Cuprija and Leskovac. In
mountainous areas, one summer day was recorded on
Crni Vrh, two in Sjenica and three on Zlatibor. The
registered number of summer days was from two to six
days above the average number of summer days in
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temneparypom 25°C wu Bumom, Owino je ox 10 mHa
[Mamuhy mo 20 y HoBom Cany, hynpuju u Jleckosiy. Y
BUIIMM TIpeJie/inMa 3a0€JIeKEH j€ jelaH JICTHhHU JlaH Ha
Upaom Bpxy, aBa y Cjenunm u Tpu Ha 3maTaOopy.
PeructpoBan Opoj JeTHUX [aHa je o1 JBa A0 IIECT JaHa
Behu o1 mpocedHoT Opoja 3a mposnehe.

Ha Behiem 6pojy ['M cranuna 3abemneskeHo je ox
JeOHOr [0 TeT TPOICKUMX JaHa, ca MAaKCHUMaJIHOM
nHeBHOM TemrepaTypoM 30°C u BUTIOM.

Hajumwka temmeparypa y Toky mposeha
n3Mepena je Ha Komaonnky 26. Mapta ¥ M3HOCHIA j€ -
10,6°C. Ocum y beorpamy, w™pa3Hu pgaHdm, ca
MUHUMaJHOM  TemmepaTypoM HmwkoM ox  0°C,
3a0eNIeKEeHN CYy Y 1IeJI0j 3eMJbU. Y HIKHM KpajeBHMa
omo je oxg tpu y Combopy n Kukuuamu no 13 nana y
IMoxxeru, a Ha rannHama ox 19 Ha 3nmatubGopy mo 46
naHa Ha KonaoHuky.

VY beorpany je Tokom Beher nema mponehror
nepuoja  cpelma, MakcuMagHa M MHHUMAaJHa
TeMmreparypa  Bazlyxa Ouma  oKo rpaHMIa
BUIIETOAMIIBEr npoceka. IloyetkoM u  cpenuHOM
anmpuia je Owia W3HAJ, JOK je KpajeM ampuia Omna
WCIIO/I TPaHUIIA IPOCEYHUX BPEIHOCTH.

JBa ToruIoTHA Tanaca cy 3a0eJie:KeHa y anpuiry.
[IpBu je Ha HEKOIHMKO CTaHUIA TIOYEO KpajeM MapTa, a
3aTUM je oJ1 3. ampuiia 3aXBaTHO eIy 3eMJbY U TPajao je
J0 7. ampuia, Ha MOjeTUHUM CTaHWIlaMa 70 8. ampuia.
Jpyra TOIUIOTHM Tanac 3axBaTHO j€ CaMO IUIAHWHCKE
KpajeBe, 3nmatudop, Konaonuk u Cjenuiy, u Tpajao je
ocam jgana, ox 12. go 19. anpua.

YKynHa KOJIMYMHA NaJaBHHA je TOKOM Iposeha
y Behem nmeny CpOuje Omna m3Haa rpaHULA TPOCEYHUX
BpeaHoctu, oa 134,6 mm y Kukuanu mo 457,0 mm Ha
Komaonuky.

bpoj nana ca nagaBuHamMa o1 jeAHOT MUJIMMETpa
Y BUIIIE, PETHCTPOBAHMX TOKOM Mpolieha, je 6uo ox 23 y
ComOopy u Kukungum no 45 na KomaoHuky.
3abenexxeHn Opoj MmaHa ca TMajaBUHAMa Of jETHOT
MuiuMeTpa u Buuie je y Behem meny CpOuje Ouo ox
getupu 10 12 mama Behu oj MpocedHMX BPEIHOCTH 3a
npounehe.

MakcumanaHa JHEBHa KOJIMYMHA IaJaBUHA
perucTpoBaHa je Ha 31atuOopy 7. MapTa M M3HOCHJIA j€
80,3 mm.

Mapr 2016. roguHe je  HajKHIIOBUTHjU
nocmarpajyhu mnepuox ox 1951. go 2016. roxmume.
MapToBckH MakCUMyM CyMe TajiaBruHa je mpeBazuljeH y
Bameny, CmenepeBckoj [lamannu, na 3natubopy, y
[oxxern n Ha Konaonuky. KonmnunHa nagaBuHa Koja je
m3Mmepena 7. mapra 2016. rommae Ha 3matubopy, y
[Toxxern wu CjeHuIM MpeBasullia je MPOCEUYHE
BPEOHOCTH KOJIMYMHE MajJaBUHA 3a Le0  MapT.
BpenHocty konuuuHe NajaBuHa 3a0esieKEHE HAa OBUM
CTaHHWIIaMa Cy YjeIHO W HajBehe MHEBHE CyMe ITalaBHHA

spring.

One to five tropical days with the maximum
daily temperature of 30°C and more were recorded on a
number of MW stations.

The lowest temperature during the spring was
recorded on Kopaonik on March 26™ and it was -10.6°C.
Apart from Belgrade, freezing days with the minimum
daily temperature below 0°C were recorded across the
whole country. In the lowland areas there were from 3
days in Sombor and Kikinda to 13 days in Pozega, while
in the mountains it ranged from 19 on Zlatibor to 46
days on Kopaonik.

In Belgrade, during most of the spring season,
the mean, maximum and minimum air temperatures
were around the limits of the long-term average. In early
and mid-April, it was above the average, while it was
below the average in late April.

Two heat waves were recorded in April. The
first one began in late March on several stations, and
then from April 3" it hit the whole country and lasted till
April 7" at some stations till April 8". Another heat
wave hit only mountainous regions - Zlatibor, Kopaonik
and Sjenica, and lasted eight days (April 12-19).

The total sum of rainfall in the spring was above
the limits of the average values in most parts of Serbia.
It ranged from 134.6 mm in Kikinda to 457.0 mm on
Kopaonik.

The number of days with precipitation of one
millimeter or more registered in the spring was from 23
in Sombor and Kikinda to 45 on Kopaonik. The
recorded number of days with precipitation of one
millimeter or more was 4 to 12 days above the average
spring values in most of Serbia.

The maximum daily precipitation sum was
registered on Zlatibor on March 7" and it amounted to
80.3 mm.

March 2016 was the wettest on record in the
observation period from 1951 to 2016. The March
maximum rainfall was exceeded in Valjevo,
Smederevska Palanka, Pozega and on Zlatibor and
Kopaonik. The amount of rainfall measured on March
7" 2016 on Zlatibor, Pozega and Sjenica exceeded the
mean values of precipitation for the whole of March.
The values of precipitation sum recorded at these
stations were also the highest daily rainfall totals ever
recorded there in spring.

Zlatibor received 80.3 mm of rain. The previous
March daily precipitation maximum of 63.1 mm was
measured on May 21% 2009.

Pozega received 76.6 mm of rain. The previous
daily precipitation maximum of 72.8 mm was measured
on April 29", 1966.

Sjenica received 71.4 mm of rain thereby
breaking the previous daily record of 46.5 mm for
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rKkama 3a0enekeHe Ha lbUMa TOKOM Tiposeha.

Ha 3marubopy je m3mepeno 80,3 mm, panuju
JHEBHH MaKCHMYM KOJHMYHMHE MaJaBHHA Ha 371aTHOOpY
TokoM mipoieha je m3Hocno 63,1 mm, a 3a6enexen je 21.
Mmaja 2009. rogune.

VY Tloxeru je m3mepeHo 76,6 mm, MPETXOIHU
JTHCBHU MaKCHMYyM je¢ M3HOCHO 72,8 mm, m3mepeH 29.
ampmia 1966. ronume.

Y Cjenmmm je ca 71,4 mm mnpeBasubeH
NPEeTXOIHU [JHEBHH MaKCUMyM 3a mposielie Ha TOj
CTaHWIH KOju je 3abernexxkeH 18. maja 1989. romuue, a
M3HOCHO je 46,5 mm.

CHe)XHU TIOKpHBaY je 3a0enekeH Y TUIAHUHCKUM
KpajeBuMa. bpoj AaHa ca cHeXXHUM TIOKpHBayeM je Ouo y
uHTepBany ofn wmwect Ha Llpnom Bpxy mo 37 nmana Ha
Komaonuky. PerucrpoBann Opoj HaHa ca CHEXHUM
MIOKpUBAUEM je y HIKUM KpajeBuMa OJl TPH JI0 LIECT, a y
IUTAHWHCKHAM OJl ocaM 110 22 JaHa Mamy OJ IMPOCEYHOT
Opoja mana 3a mponehe. MakcuMaHa BHCHHA CHEXXHOT
noKpHuBaua perucrpoBana je 11. mapra Ha KonmaoHuky u
n3HOCHIA je 59 cm.

Toxom mponeha, Tpajame chjama CyHIIa OWIIO je
OKO TpaHHWIla TPOCEYHHUX BpPEAHOCTH. BpemHocTH
OCyHYaBawma Owie cy y wuHTepBany ox 430,8 Ha
Komaonuky g0 605,3 yacoa y Kukunau.

Anasmusa Jjgera 2016 .rogune

Tommo nero 2016. romune y Behem nemy
CpOuje, Ha ceBepy MPOCEYHO TOILUIO. Y 3pemaHuHy
tpehe HajkumHuje nero. KonmmumHa magaBwHa W3HAA
NpOCeYHUX BpeaHocTH Ha ceBepy CpOuje, a ucmnoa
npoceka y NeHTPaTHAM KpajeBuMa.

Cpenma TemrepaTypa BasayxXxa y TOKY JeTa
ouna je y unatepBany on 19,9°C y [Moxeru no 23,6°C y
Herotuny, a y mmanmackuM mpeaenuma onx 12,8°C Ha
Konaonuky no 17,2°C na 3natudopy.

Hajeuma paHeBHa TemmepaTypa y TOKY JeTa
u3Mepena je 14. jyna y Humry u usznocuna je 38°C. bpoj
JNeTHUX  JlaHa, ca  MakCHUMaJHOM  JHEBHOM
TeMIepatypomM BuiiioMm oj 25°C, O1o je y HHTepBaly O
66 y Ioxeru u Kypmrymnuju 1o 83 nana y 3ajedapy. Y
BUIIUM  KpajeBUMa HajBHIIE JIETHUX JaHa je
3a0enexxeno y Cjenuin, 39 nana, nok Ha KomaoHHKy
HUje 3a0ejexeH HUjenaH JieThu naH. Y beorpany je
3a0enexxeHo 76 JIeTHHX AaHa, IITO je 3a § JaHa BHILE Y
OJTHOCY Ha MPOCEYHE BPETHOCTH.

Bpoj Tporickux naHa, ca MaKCHMAaJTHOM JTHEBHOM
temreparypom Buiiiom oj 30°C, Ouo je y uHTepBaly o
24 wa Ilammhy, HoBom Cany, Jlo3uumu, BasbeBy,
[oxxeru no 48 nana y Herotuny, a y BUIINM KpajeBUMa
je 3abenexeH jeaH TPOIICKU J]aH Ha 3naTrOopy U JBa y
Cjenuru. Y beorpany cy 3abenexxena 33 Tporicka aHa.

VY Behem penmy CpOuje 3a0enexeHe Cy TPOIICKE

March on that station, observed on May 18M1989.

Snow cover was recorded in mountainous
regions. The number of days with snow cover ranged
from 6 on Crni Vrh to 37 days on Kopaonik. The
registered number of days with snow cover was 3 to 6
days below the average for spring in the lowland areas
and from 8 to 22 days in the mountains. The maximum
snow cover depth of 59 cm was registered on March
11" on Kopaonik.

During the spring, insolation was around the
limits of the average value. Insolation values ranged
from 430.8 on Kopaonik to 605.3 hours in Kikinda.

Summer 2016

It was a warm summer in most parts of
Serbia,but average warm in the north. It was the third
wettest summer in Zrenjanin. The amount of rainfall was
above the average in northern Serbia and below the
average in the central regions.

The mean air temperature during the summer
ranged from 19.9°C in Pozega to 23.6°C in Negotin and
in the mountainous areas from 12.8°C on Kopaonik to
17.2°C on Zlatibor.

The highest daily temperature of 38°C was
measured in Ni§ on July 14™. The number of summer
days with the maximum daily temperature above 25°C
was in the range of 66 in Pozega and KurSumlija up to
83 days in Zajecar. In the mountainous regions, the
greatest number of summer days was recorded in Sjenica
(39 days), while there were no summer days on
Kopaonik. In Belgrade, there were 76 summer days,
which was 8 days above the average.

The number of tropical days, with the maximum
daily temperature above 30°C, was in the range of 24 on
Pali¢, Novi Sad, Loznica, Valjevo and Pozega to 48 days
in Negotin, and in the mountainous regions, there was
one tropical day on Zlatibor and two in Sjenica.
Belgrade recorded 33 tropical days.

Tropical nights with the minimum daily air
temperature above 20°C were recorded in most parts of
Serbia. Dimitrovgrad and mountains had no tropical
nights, except for Crni Vrh with one tropical night. The
largest number of tropical nights was recorded in
Belgrade (23 nights), while Negotin recorded the
maximum deviation from the average (10 nights).

The lowest temperature during the summer was
measured on Kopaonik on August 13" and it amounted
to 2.8°C. During most of the summer, the mean,
maximum and minimum air temperatures were within
the long-term average. Rapid changes from warm to
cool periods were registered at the beginning of the
second half and in the middle of the third decade of
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HONM ca MUHMMAJHOM JHEBHOM TEMIIEPAaTypOM Ba3ayXxa
BuiioM oJ1 20°C. ¥V JIuMHUTpOBIrpasy U Ha IIIAHUHAMA UX
Huje Omio, m3yzeB LlpHOTr Bpxa rae je perucrpoBaHa
jenna Tpomcka Hoh. Hajehm Opoj Tpomckux Hohu
3abenexxen je y beorpamy, 23 wnohu, a wHajsehe
OJICTyHamE, IeceT Hohu BHIe oX poceka, y Herotuny.

Hajumxa temrieparypa y TOKy JIieTa U3MepeHa je
Ha Konaonuky 13. aBrycra u m3Hocuna je 2,8°C. Toxom
Beher gena JeTmer nepuoja, CpeAma, MakCHUMalHa H
MHUHHMMAaJIHA TeMIIepaTypa Ba3lyxa je Ouia y rpanuiama
BUIIECTOAMIIBET Ipoceka. Tomnu mnepuonu mnpaheHu
HarTUM TIpOMEHaMa y XJagHuje Tepuojae Owinm cy
MOYETKOM JIpyre MOJIOBHHE W CpeJUHOM Tpehe aekaze
jyHa, Kao W TIOYETKOM JApyre nekane jyna. XIaaHuju
nepuoAn Ccy Owim TO4YeTKoM Apyre W Tpehe mexane
aBrycra.

TokoMm siera 2016. perucTpoBaH je camo jenaH
TOIUTOTHU Tajnac y nepuoay ox 17. no 25. jyna y Bpamy
u JIuMUTpOBIrpany.

Cyma mnajaBMHa TOKOM JieTa je y Behem neny
Cpbuje Owna y TpaHHWIIAaMa TPOCEYHUX BPETHOCTH.
Ce30HCKE KOMMYMHE MaJaBUHA MCIOL IPOCEYHUX
BpeqHocTH Omie cy y KpajbeBy, a WM3HQJ NPOCEYHUX
BPEIHOCTH OWIle Cy Ha ceBepy, 3amnany u jyry Cpowuje.

TokoMm Iteta, Tpajame CHjama CyHIa OWIIO je Y
rpaHvliamMa TMpOCeYHHX BpeaHocTH y Behem gemy
Cpbuje. Bpennoctu ocyHuaBama Cy OuWiie y WHTEpBATY
on 630,6 y Cjennun o 902,6 gacosa y Herotuny.

Ananu3a jecenn 2016 .roqune

Jecema Temmeparypa Bazayxa Yy TIpaHHIaMa
BUILIETO/IMIIHET MTPOCEKa.

Konmnunna mapgasuna je y Behem nemy CpOuje
Ouna y rpaHdiiaMa IMPOCEYHHX BPEAHOCTH, JIOK je Ha
Jjyry 3eMJbe OWJIa y KaTeropuju BeOMa KHIIHO. Y
Kypmymnuju je 8. HoBemOpa mnpeBazuheH jecemu
JTHEBHU MaKCHMYM KOJIMYHHE T1aJ[aBUHA.

Cpenma Temieparypa Ba3lyxa TOKOM JECEHH je
owra y wmaTepBany ox 10,0°C y Iloxern mo 12,9°C y
beorpany, a y mmanumHckuM mnpengenuMa on 4,6°C Ha
Komnaonuky no 8,4°C na 3natudopy.

Hajsuma gHeBHa TemriepaTypa Ba3llyxa Y TOKY
jecenn wu3MepeHa je y banarckom Kapiosiy 12.
centemOpa u u3Hocuina je 32,5 °C.

bpoj netmux naHa, ca MaKCHMAaJHOM JHEBHOM
TeMIIEpaTypoM BuIioM oz 25°C, 6o je y HHTepBaly O
18 °C,, xommko je 3abenexxeno na Ilammhy, y
KparyjeBuy, BameBy n Kypmymmmju mo 22 °C, vy
3ajeuapy. ¥ CjeHuuH Cy perucTpoBaHa JBa, a Ha
3naTubopy jenaH JeTHH JaH.

Bpoj Tponckux nana, ca MaKCUMAaJIHOM AHEBHOM
temriepatypom BumoMm ox 30 °C,, peructpoBaH je y
Behem pemy CpOuje, ceM Ha IUIaHWHAMa. Y HIDKAM

June, as well as at the beginning of the second decade of
July. Cold periods were recorded at the beginning of the
second and third decade of August.

During the summer of 2016, there was only one
heat wave in the period from June 17" to June 25" in
Vranje and Dimitrovgrad.

The total rainfall during the summer was within
the limits of the average in most of Serbia. Seasonal
precipitation sums were below the average values in
Kraljevo and above the average in the north, west and
south of Serbia.

During the summer, the insolation was within
the limits of the average values in most of Serbia.
Insolation values ranged from 630.6 hours in Sjenica to
902.6 hours in Negotin.

Autumn 2016

Autumn air temperatures were within the limits
of the long-term average.

Rainfall amounts were within the limits of the
average in most parts of Serbia, while it was in the
category of very rainy in the south of the country. On
November 8" Kur§umlija exceeded the autumn daily
maximum precipitation sum.

The mean air temperature in autumn ranged
from 10.0°C in PoZega to 12.9°C in Belgrade, and in the
mountainous areas from 4.6°C on Kopaonik to 8.4°C on
Zlatibor.

The highest daily temperature during the autumn
was measured in Banatski Karlovac on September 12"
and it amounted to 32.5°C.

The number of summer days, with the maximum
daily temperature above 25°C, was in the range of 18 in
Pali¢, Kragujevac, Valjevo and KurSumlija to 22 in
Zajecar. There were two summer days in Sjenica and
one on Zlatibor.

Tropical days with the maximum daily
temperature above 30°C were registered in most of
Serbia, except in the mountains. In the lower regions the
number of days with tropical temperatures was in the
range of 1 in Loznica, Valjevo and Vranje to 11 in
Negotin. The largest deviation from the average number
of tropical days was recorded in Negotin and it
amounted to 8 days.

During the autumn, three heat waves were
recorded at five MW stations. The first heat wave was
recorded in Pali¢ and Sombor and lasted from
September 9" to September 13", The second heat wave
was registered at MWS Negotin and it lasted from
September 14" to September 18™. The third heat wave
was recorded in Sjenica in the period from November
17" to November 24™ and on Kopaonik from November
20™ to November 27"
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npenenrMa Opoj TPOTICKHUX JaHa OWO je Y HHTEepBaIly Ol
jemnor y Jlosmmim, BameBy m Bpawmy mo 11 y
Herotuny. Hajsehe onctyname Opoja Tporckux JaHa of
mpoceka 3adenexxeHo je y Herotuny u m3Hocu 8 gana.

VY TOKy jeceHn 3abene)keHa Cy TPH TOIUIOTHA
tanaca Ha netT ['M cranuna. [IpBu ToroTHM Tanac je
3abenexen Ha [lanmuhy u Combopy u Tpajao je ox 9. a0
13. centemOpa. Jlpyru TOIIIOTHA Tayac je PerucTpOBaH
Ha ['M Herotun u tpajao je ox 14. go 18. cenremOpa.
Tpehu TtormmoTHu Tanmac 3abenexkeH je y CjeHunu y
nepuoay on 17. no 24. noemOpa, a Ha Komaonuky on
20. mo 27. HoBeMODa.

bpoj MpasHux [gaHa, ca  MUHUMAaJIHOM
TemmeparypoM Hmwkom oz 0°C, 6uo je y uHTepBany oj 3
y Jlo3uunu 1o 17 gana y JleckoBiy, a Ha MJIaHUHAMa OJ1
16 na 3natubopy mo 32 nana Ha Komaonuky. bpoj
Mpa3HUX JlaHa je 3a jemaH 10 7 JaHa Mamu O]l
MpOCeYHOT Opoja 3a jeceH y BeheMm aemy Cpouje.

Hajamxa temmeparypa Ba3zayxa y TOKY jeCeHH
u3Mepena je Ha Komaonuky 30. HOBeMOpa U U3HOCHIIA j©
-12,7°C.

bpoj nenenux naHa, ca MaKCUMAaJHOM JHEBHOM
TemmeparypoM HmwkoMm on 0° C, 3a0enexuHu cy y
HdumutpoBrpany u Bpamy (jeman paH), oK je y
IUIAHUHCKUM KpajeBUMa pErucTpoBaHo o 4 JexneHa
naHa Ha 3parubopy W CjeHunm a0 7 JgaHa Ha
Komaonuky.

PerucrpoBana cy aBa xyiagHa Tajaca y TOKY
jecenu. IlpBu xmagau Tanac je 3abenexen y banatckom
Kapnosuy, Benkom ['pamumty, Bpawy n Kyprrymnuju
y nepuony oxn 21. mo 29. cenremOpa. Jpyru xnagHu
Tasac je 3abenexen ox 5. 1o 10. okrobpa y 3pemaHuny,
Cpemckoj MurtpoBuin u beorpany, a y Benukom
I'papgumury on 6. o 10. oxTOOpA.

Y beorpany je TokoMm Beher nena jecemer
nepuoja  cpelma, MakcuMagHa M MHHUMAaJHa
TeMmreparypa  Ba3lyxa  Owina y  TpaHHIama
BUIIETOAMIIBEr npoceka. Mcmox mnpoceka je Omna
CpeIMHOM OKTOOpa U KpajeM HoBeMOpa.

VYkyIHa KOJIHYMHA MaJ[aBHHA j& TOKOM jeCeHH Y
Behem gemy CpOuje Omia y TpaHUIlAaMa MPOCEYHHX
BpenHOCTH oA 166,2 mm y 3pewanuny a0 371,6 mm Ha
Konaonuky.

MakcumanaHa JHEBHa KOJMYMHA TaJIaBUHA
peructpoBaHa je y Bpamy 9. HoBeMOpa u u3HOCHIA je
69,5 mm. ¥V Kypmymnuju je 8. HoBemOpa mnpeBasulen
jecerH JTHEBHH MaKCUMyM KOJIMYMHE TaJaBHHA 33 Ty
craHuny ca 57,7 mm. Pannju makcumym je 3abenexeH
1. cenremOpa 1978. roguHe 1 u3HOCHO je 54,6 mm.

bpoj nana ca majaBiHaMa 0J1 jeTHOT MAJIIMETpa
W BHILE, PErMCTPOBAHHUX TOKOM jeCceHH OHO je ¥y
uHTepBany ox 29 y Cpemckoj MurpoBuim ao 53 Ha
Komaonuky. 3abenexenu Opoj naHa ca MmagaBUHaAMa Of
jemHor mmwimMerpa u Buiie je Behem memy CpOuje 6mo

The number of freezing days (with the minimum
daily temperature below 0°C) was in the range of 3 days
in Loznica to 17 days in Leskovac, and in the mountains
from 16 on Zlatibor to 32 days on Kopaonik. The
number of freezing days was 1 to 7 days below the
average number for autumn in most parts of Serbia.

The lowest air temperature during the autumn
was measured on Kopaonik on November 30" and it
was -12.7°C.

Ice days (with the maximum daily temperature
below 0°C) were registered in Dimitrovgrad and Vranje
(one day), while the number of ice days in mountainous
regions ranged from 4 days on Zlatibor and in Sjenica up
to 7 days on Kopaonik.

There were two cold waves in the autumn. The
first cold wave was recorded in Banatski Karlovac,
Veliko Gradiste, Vranje and KurSumlija in the period
from September 21% to September 29". Another cold
wave was recorded from October 5™ to  October *™ in
Zrenjanin, Sremska Mitrovica and Belgrade, and in
Veliko Gradiste from October 6" to October 10"

In Belgrade,the mean, maximum and minimum
air temperatures were within the limits of the long-term
average during most of the autumn. It was below the
average in mid-October and late November.

The total amount of rainfall during the autumn
was in most of Serbia within the average values - from
166.2 mm in Zrenjanin and 371.6 mm on Kopaonik.

The maximum daily rainfall total was registered
in Vranje on November 9™ and it amounted to 69.5 mm.
The rainfall of 57.7 mm registered on November 8" in
KurSumlija exceeded the autumn daily maximum
precipitation for that station. The previous maximum
was recorded on September 1%, 1978 and it amounted to
54.6 mm.

The number of days with precipitation of one
millimeter or more recorded during the autumn was in
the range of 29 in Sremska Mitrovica to 53 on
Kopaonik. The recorded number of days with
precipitation of one millimeter or more was in most of
Serbia above the average while it was below the average
in Loznica, Pozega and Sremska Mitrovica.

During the autumn, snow cover was registered
in the mountains and in lowland areas of one part of
eastern and southern Serbia. The number of days with
snow cover in the lower regions of Serbia ranged from 1
in Vranje, KurSumlija and Ni$ up to 2 days in Zajecar,
Negotin, Leskovac and Dimitrovgrad. In mountainous
areas, the number of days with snow cover ranged from
3 in Sjenica to 15 on Kopaonik.

If we include data obtained from climatological
and precipitation stations into the analysis, it can be
concluded that the highest seasonal rainfall was recorded
at Osonica precipitation station (MWS Zlatibor) and it
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W3HAJ MPOCEYHUX BPETHOCTH HOK je y Jlozuwmwm,
[Toxxern u Cpemckoj MuTpoBHUIH OO UCTIOJ TIPOCEKa.

TokoMm jeceme ce30HE CHEXXHU MOKpHUBay je
OCMOTpEH Ha IUTAHWHAMa, a y HIDKUM IpeieliMa y ey
uctoude u jyxae CpOuje. bpoj mama ca CHEXHUM
MOKpUBaueM je y HmwkuM mnpenenuma CpOuje Omo y
uHTepBany on 1 y Bpamwy, Kypmymnuju u Humy no 2
maHa y  3ajewapy, Herotmny, JleckoBmy w
Jumurposrpany. Y IUTaHWHCKHM TpefieniMa Opoj JaHa
ca CHE)XHUM IOKpUBAadeM je OMO y MHTepBaly on 3 y
Cjenunn no 15 Ha Kommaonuky.

Yxmpyuyjyhu y aHanm3dy © TmomaTke ca
KJIMMAaTOJIOMIKMX WM TAaJaBUHCKHX CTAaHHIA, 3aKJbydyje
ce na je Hajpeha Cce30HCKa KOJWYMHA TlaJaBHHA
3a0enexxeHa Ha mamaBuHCKO] ctaHui Oconmma (I'MC
3natubop) u u3Hocwia je 409 mm, 3aTum Ha Bracuna
Puny ('MC Bpame) ca 374,6 mm u lllapbaHoBiiuma
('MC Hum) ca ce30HCKOM CyMOM TaaaBwHa of 346,4
mm.

Moxe ce youuTd na je y TOoKy jecenu 2016.
TOAMHE TEeMIepaTypoM Basdayxa OWia y TrpaHMIiaMa
NPOCEYHUX BPEIHOCTH a KOJMYMHOM IaJlaBHHA HM3HA
BUIICTOAUIIELET IIPOCCKA.

TokoM jecenu, Tpajame CHjara CyHIIa OWIIO je
UCIIOJ] TPaHWIA MPOCEYHUX BpenHOCTH y Behem memy
Cpbuje. Bpennoctu ocyHuyaBama Ouiie cy y WHTEpBATY
on 286,7 yacoa y [loxxeru no 482,1 yacosa y Kukunau.

amounted to 409 mm, followed by Vlasina Rid (MWS
Vranje) with 374.6 mm and Sarbanovac (MWS Nig)
with 346.4 mm of seasonal rainfall.

It can be observed that during the autumn of
2016, the air temperatures were within the limits of the
average values and the precipitation was above the long-
term average.

During the autumn, insolation was below the
average values in most of Serbia. Insolation values were
in the range of 286.7 hours in Pozega to 482.1 hours in
Kikinda.
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IHHPAREIBE U ITPOLEHA YTULAJA 3AT'ABEIBA BA3JIYXA U
IBEI'OBUX EOEKATA Y ITYMCKHUM EKOCUCTEMHUMA HA
TEPUTOPUJU PEITYBJIUKE CPBUJE - MOHUTOPHUHI' CTAIBA
HIYMA

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

HucturyT 32 mymapcrso, beorpan

Institute of Forestry, Belgrade

HUBO |1
LEVEL I

Orsaeano nosbe Hupoa |1 - UHTEH3MBHM MOHUTOPHUHT
y JII HIT Konaonuk
Level Il Sample Plot - Intensive monitoring
PE NP Kopaonik

Oraeano no/be Husoa |l - UHTEH3UBHM MOHUTOPHUHT
T "Tumouxe myme' bosseBan, LITY bop, I'J ""Lpun Bpx-Kynunoso™
Level 11 Sample Plot — Intensive monitoring
FE "Timocke Sume™ Boljevac, FA Bor, MU "Crni Vrh-Kupinovo

Oraenno nosbe Husoa |l - UHTEH3UBHM MOHUTOPHHT
T "Yixkuue" Yxuue, HIY Yikuue, I'J "Mokpa I'opa-Ilamak"
Level 11 Sample Plot — Intensive monitoring
FE "Uzice' Uzice, FA Uzice, MU "Mokra Gora-Panjak
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9. VBOJ

MOHUTOpPUHT BUTamHOCTH ImyMa HwuBoa 2,
npeacTaBiba HPUMEHECH CUCTEM YIIOPEIHUX
NPEeIMETHUX HCTPaKMBamba U3 BUILE HAYYHUX 00IaCTH
mrymapctBa. HayuHo wucTpaxuBauku pan y npahemy

CTama IIyma Ha HwuBoy 2  kapaxtepuiie
MYATAAMCUUIUIMHAPHA M CTYAMO3HUJH IPUCTYII, Ka0 U
npaheme  HEyNopeniuBO  BHMIIE  [apamMerapa  Of

MoHuTopuHra Ha HwuBoy 1. Ornemne craHune 3a
MoHHTOPHHT HmuBoa 2, wWHCTanupane Ccy IIHPOM
EBporickor KOHTHHEHTA nmpema JEIMHCBEHO)]
metononoruju ICP Forests nporpama ca mumeMm 1a ce
KOHTHHYQJIIHO BpIIE MEpeHma W CaKylbajy MOJAlH O
CTamy IIyMa y KOjuMa BJIa/ajy Pa3inIuTH CIEUPUIHN
€KOJIOIIKH YCIIOBH.

OBe urymMcke OHOILIEHO3E HAjpasNUUUTHjUX CY
TaKCOHOMCKUX IPUMAIHOCTH, Ca IIUPOKAM CIIEKTPOM
pasnMKa y JAWBEP3UTETY BPCTA, CTENEHY YOBEKOBOT
yTUlaja y CMUCITY WHTCH3UBUPakha HHUXOBE MMPOU3BOTHE
(dbyHKIHjE, 0 TIyMa Y KOjuMa ce MPUMEHY]y U3PHIUTO
yIpaBjbauyKd MEXaHW3MH OdYyBama CTaHMINTA, Ca
CTPOTHM PEXMMHMA 3aIITHTE U KOH3EpBallHje.

IIyMcKkH eKOCHCTEM Kao H3Y3€THO CJIOXKCH
SHTUTET, OJUINKYjy Pa3IMYUTH TapaMeTpU IOIOKHH
KOHCTaTHUM BapujalijaMa yCJell HElpeCcTaHor U
HCOJIBOJUBOT JIeJIOBalba aOMOTHMYKUX M OHMOTHYKHX
YUHUJIALNA.

M3a30BM M IHJBEBH OBAKBOT HCTPa)KMBAYKOT
NpUCTyNa Cy Jla C€ HaKOH BUILIETOJWIIBLUX aHaIH3a
MOTY YOYMTH 3aKOHHUTOCTM M WU3BYhM 3aKkibydnu o
(henomeny cymema myma y EBpomu, kao u jacHuje

neuHUCAalkbe CUCTeMa ,,y3pOK-Tocienuia’ 3a CBE
npaheHe npoMeHe.
Kputepujymu  miporieHe  KOje  MHTCH3HUBHH

MOHHTOPUHT TIOJpa3yMeBa, YCarijalleHH Cy H Tako
onpehenn na ce 700MjeHM MMOJalM O CTamy IIyma,
HAKOH YHOCAa W CTaTHCTUYKE OOpajie aHAIUTHYKH U
JIOTUYKH JIaKO Topexae, Majyhu OCHOBY 3a pa3induTe
KOMITapaTUBHE CTyAHje. YOouaBambeM CIUYHOCTH U
pasziuKa, of0aIlyjy ce WIHM MPUXBATajy MPETIIOCTABKE O
OpUMapHUM  y3pOYHHMLIKMMA  HapylIeHe MPHPOJHE
paBHOTEXE Yy IIYMCKHM 3ajeqHHIlaMa, mpeasubha nasbu
TOK HACTAJMX INPOMEHA W CTPATEIIKH, ca TJICIUIITA
BUIlIE NPUMEHEHUX LIYMapCKUX Hayka, mpemaynpebyje
Jajbe Jerpagupame LiyMa Kao NPUPOAHMX LEJWHA O
HETPOLICHHBE BPETHOCTH.

OcHuBameM orneauux napuena y HII @pymka
ropa, HII Konaonuk, Oyanuma, Lipaom Bpxy u Mokpoj
lopu Cpbuja ce mpukibyumsia EBpOIcCkoj Mpexu o
npeko 800 GmonHaMKaIMjckux Tauaka Hueo-a 2.

Hamencke orjenHe MOBpLIMHE 3a MHTEH3UBHU
MOHHTOPUHT yTHI3ja TPEKOTPAHUYHOT  Ba3AyIIHOT
3arahema Ha 1IymMcke ekocucteme y Cpbmm -

9. INTRODUCTION

Level Il monitoring of forest vitality is an
applied system of comparative analyses which combines
studies from different scientific fields of forestry.
Scientific research in the Level 1l monitoring of forest
condition is characterized by a more elaborate
multidisciplinary approach. Level 1l measurements
include an extremely greater number of parameters than
the Level | monitoring. Level 1l sample plots have been
installed throughout Europe according to the harmonized
methodology of the ICP Forests programme. The
primary aim of the programme is to achieve continuous
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
continuous and complex interactive action of biotic and
abiotic factors.

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

The assessment criteria of intensive forest
monitoring have been defined and harmonized in such a
way that after entering and statistical processing of data
on forest condition, they can be easily compared, both
analytically and logically, and further used as a basis for
various comparative studies. By perceiving the existing
similarities and differences, we can accept or reject the
assumptions about the primary causes of the disturbed
natural balance in forest communities, predict the future
trend of these changes and plan a strategy to prevent
further degradation of forests as invaluable natural
resources.

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

Sample plots established for intensive
monitoring of the impacts of transboundary air pollution
on the forest ecosystems in Serbia — Level Il intensive
monitoring plots were established in the period from
2009 to 2013, with 10 operating panels (from 10
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OvonHIUKalMjcke Tauke HuBoa 2  ocHOBaHe cy y
neprony ox 2009 mo 2013. romuHe, ca geceTr pamHUX
naHena — wu3 10 3aceOHuUX CTpyuHux o0nacTu
[IyMapcTBa, IpyNUCaHNX npemMa MpeaMeTY
nctpaxmnBama. CBe aktumBHOocTH Ha bBUT Huso 2
CIpOBENe ce Yy CKJIaJgy ca yIMyTCTBOM O MeTojamMa H
KpUTEpHjyMHUMa 3a YCarjialleHO Y30pKOBame, OICHY,
MOHHUTOPHHT W aHANM3y yTulaja 3aralema Bazmyxa Ha
uryme nipema ICP Forests Manual-y.

Orenno nosbe "Komaonuk"

Ornenna MOBPILIUHA 3a WHTEH3UBHU
MOHHUTOPHHT - OWOWHIWKaIMjcka Tauyka HumBoa 2 Ha
Komaonnky ocuoBana je y 2010. romuwau. OriemHo
M0JbE HaJla3u ce y 74-0M 0/IeJbeHY Ta3IUHCKE jSTUHUIIC
,»CaMOKOBCKa peKa“ y HallmOHAITHOM MmapKy KomaoHuk y
4qKucTOj cactojunu cmpye, Picea abies (L.) H.Karst.
ITorpmuna BUT Tauke Huso-a 2 na Konaonuky je 0.5
xa (100x50m).

Ilo ogapehuBamy mokamuje MPUCTYIHIO Ce
IeOJICTCKOM CHHMMamy Jiokanuje Oynyhe orneane
napieie. Ca crabiia y OKBUpPY Haplieiie ¢y oOenexeHa
CTAJIHUM O3HaKaMa Ha KOpHW JpBera oj Opoja 1 — 195.
Wzpahen je nuruTalHW CUTYaIlMOHW IUTaH Tapieie Ha
KOME cy IpuKa3zaHa cCHUMJbeHa ctabia. [lomoxaj ceakor
crabna aepUHUCAH je KOOpAWHATAMa KHIJIOMETapCKe
Mpexke. Ha JururamrHOM CHTyalMOHOM IUIAHY je
NpYKa3aHa U BUCHHCKA MPECTaBa TEPEHA.

[To reosieTckOM CHUMAamY Mapiiesie MPUCTYITHIO0
ce Tojau3amy Orpaje Kako OM ce MHCTaJIHMCaHa orpema
3alITUTHIIA Of JAWBJbaYM W HeymociaeHux jwuia (Ciuka
30).

Ha BUT 2 mocraBibeHa je kyhuiia 3a onpeMy u
MHCTPYMEHTE, COJAapHM TaHel ¥ WHCTalaldja 3a
Harmajame cTpyjoM Buaeo kamepe (Crnuke 24-27).

different scientific fields of forestry grouped according
to the study field). All the Level Il activities are carried
out in compliance with the ICP Manual on methods and
criteria  for harmonized sampling, assessment,
monitoring and analysis of the effects of air pollution on
forests.

"Kopaonik™ sample plot

The Level 1l sample plot for intensive
monitoring on Kopaonik was established in 2010. The
sample plot is located in compartment 74 of
“Samokovska reka® management unit in Kopaonik
National Park, in a pure Norway spruce (Picea abies
(L.) H.Karst) stand. The area of this Level Il sample plot
on Kopaonik is 0.5 ha (100x50m).

After the location had been determined, the
geodetic survey of the site selected for the future sample
plot was carried out. All the trees on the plot were
permanently marked with numbers 1 — 195 on the bark.
A digital field map of the plot was created. It included
all the recorded trees. The position of each tree was
determined by its coordinates in a 1 km grid. The digital
map included the altitude of the presented terrain.

After the plot had been surveyed, a fence was
built to protect the installed equipment from wild
animals and people who were not engaged in the project
(Figure 30)

A tool shed for the instruments and equipment, a
solar panel and solar power supply for video cameras
were installed on the Level 1l sample plot. (Figures 24-
27).

Cuauka 24. BUT Hugo 2 - 3alITUTHA Orpaja u kKyhuiia 3a ornpemy
Figure 24. Level 11 SP — the protective fence and the tool shed
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Cauxka 25. Onpema, anar u ypehaju

Cauxka 26. ConapHu naHen

Cauxka 27. Kortponau ypehaj

y kyhurmn BUT 2 Konmaonnk BUT 2 Komaonuk JIOBOJIa HAIIOHA CTPY]j€ ca COMapHOT
Figure 25. Equipment, tools and Figure 26. Solar panel on Level 1l naHena
instruments in the tool shed, Level Il SP Kopaonik Figure 27. The control unit of the

SP Kopaonik

Orpazaa je m3paheHa on OarpeMoBHX CTyOOBa,
IUIETeHEe IIONMHKOBAaHE JKUIE W paBHE IOLUMHKOBAHE
xure ykynHa Bucuae 2.0 M. [loctaBibeHe cy nBe Kammje
jenHa xoincka mupuHe 3.0 M U jenHa menavyka mupuHe
1.5Mm.

VY OKBHpY OTIJIe[HE TOBPIINHE H3BOjEHE CYy M
TpU TOTHapuene, auMeHsuje 25 X 25 M u To;
noTnapuena 3a MpOIeHy cTamba KpyHa W IpHpacTa,
HoTIapuesna 3a 3eMJBUINTA U MOTHApIIeia 33 MPU3EMHY
BEreTanyjy.

3a mpaheme cTama KPOIIbH Y OKBUPY OTJIETHE
mapierne W3/ABOjeHa je HaMeHCKa mnoamaprena 2
IuMeH3dje 25%25M. Y oKBUpY MOTHapuene 2 U3IBojeHa
cy 30 crabaina Ha KOjUMa Ce Ol Yje CTahe KPOIIHH.

VY okBupy noTHapiiesne 3a Mpu3eMHy BETETalU]y
U3/IBOjeHE Cy YEeTHPH OTJIeIHE Mapliese y BUIy KBajapara
mumensuje 10x10m 3a QuiopucTHdka W BereTalujcka
ucTpaxkuBama. 3mely mornapiena u orpaje orieaHe
nospuHe Hanasu ce "Buffer” 3ona.

Ha ornenHoMm mospy je mocraBibeHa OmIpemMa 3a
u3Boleme npoieca MOHUTOPHUHTA U TO:

e 15 kojekTOopa 3a  BJQKHY JICMIO3HUIH]Y
(,,Throughfall) koja mponasum Kpo3 KpyHe
crabarna,

15 xomekropa (caKyryba4yn) IIyMCKOT OIaja,

5 xonekropa 3a cHer (,,Bulk®),

5 xonektopa (“Stemflow”) 3a y3opkoBame

JIeTIO3UIIH] € KOja ce CIIMBa HHU3 CTadIo,

e 3 rpaBUTallMOHA JIM3MMETpPa 32 CaKyllJbaHEe H
aHaIM3y XEMHJCKOT cacTaBa  3eMJBHIIHOT
pacTBopa,

solar panel power supply system

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

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

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

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

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

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

e 15 litterfall collectors,

¢ 5snow collectors ("Bulk’),

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

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

1 automatic weather station,

e atool shed,

sampling
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e | ayroMarcka METEOPOJIOIIKA CTAHUIIA,
Kyhwnia 3a cMeInTaj HHCTpyMeHaTa 1 ajaTa,

® COJIApHH TaHed,
e KaMmepa M CHMMau 3a OeJiekerme (PeHOJIOMIKUX
dhaza.

Ha ornennoj mospmmun y HIT Komaonuk y
npBoj roaman, 2010. rogumaM, omMax 1o orpahuBamy
mapuesne M IOCTaB/balkby OINpPEME MPHUCTYIWIO Ce
u3Boheby  OmepaTMBHOr  IUIaHa METO/I0JIOTH)OM
NpONMCaHUX 3aaaraka. lIporpamMoM MOHWTOpHHTa 3a
Huro 2 oOyxsaliene cy cnenehie rpyme mapamerapa:
CTame KpyHa crabana, ¢ojiujapHE aHaIM3e, XeMH3aM
3€MJBHIITA, XEMHU3aM 3E€MJBHIIHOI PacTBOpPa, IPHPACT,
MpHU3eMHA BeTeTalyja, aTMocqepcka Ieno3unlnja, MTeTe
O O030Ha, MeTeopoyiorHja, (HeHoNorHja W IIyMCKa
IPOCTUPKA.

VYyecranoct mpahema MMOjeIUHUX Iapamerapa
npuka3aHu cy y tademn 10.

e asolar panel,
e a camera system for recording and tracking
phenology.

Immediately upon fencing the sample plot in
Kopaonik National park in 2010, the implementation of
the operative plan was initiated in accordance with the
prescribed methodology. The Level IlI monitoring
programme included the following groups of
parameters: crown condition, foliar analyses, soil
chemistry, soil solution chemistry, tree increment,
ground vegetation, atmospheric depositions, o0zone
injuries, meteorology, phenology, and litterfall.

The frequency of parameter monitoring is
shown in Table 10.

Ta6esa 10. [Tapamerpu, yuectamoct npahema 1 HHTEH3UTET MOHUTOpHHTA 32 Huso 11
Table 10. Parameters, frequency of observation, and monitoring intensity for Level Il

VYuecranoct npahema/
Monitoring frequency

Crame kpyHa cradpana/ Crown condition

Hajmame rogumme/ At least annually

Donujapue ananuse/ Foliar analyses

Csake nge rogune/ Every two year

Xemmuzam 3emupuiirra/ Soil chemistry

Caakux jecer roguna/ Every ten years

Xemuzam 3emspuiiHor pactsopa/ Soil solution chemistry

Konrunyanuo/ Continuously

Ipupact/ Increment

Caakux et rogunal Every five years

[pusemnua Bererarmja/ Ground vegetation

Caakux et rogunal Every five years

Atmocdepcka nenosunmja/ Atmospheric deposition

Konrunyanuo/ Continuously

Kganurer Bazmyxal Air quality

Konrunyanuo/ Continuously

Itere o o30ma/ Ozone injury

Togumimse/ Annually

VY 2016. rogunu, ypaheHa cy mepema Koja ce
00aBJbajy KOHTHHYHPAHO U Ha TOAMIIHEM HUBOY:

- VYpahene cy ananmse crama KpommHu 3a 30
crabaja Koja cy ojabpaHa 3a Ty CBpXY.

- ¥3eru cy y3opiuu notpeOHu 3a QIOpUCTHYKA U
BEreTAlMjCKa HCTPaKHMBamba, NpoJehHU, JETHH H
jecemH acleKT MPU3eMHE M BereTaluje CpeIber crpara
y CaCTOjHHH.

- Y30pKkoBame BIaXHE JENO3MLHje U3
,» Throughfall“ n “Stemflow” konexropa u 3emsbHIIHOT
pacTBopa M3 TPaBUTAIMOHMX JIM3UMeTapa paljeHo je Ha
MECCYHOM HHUBOY.

- Ilpu cBakOM TEPEHCKOM HM3JIACKy NPaKHCHU
CY KOJIGKTOPH 3a JINCHH OTaJ.

- Konrunyanno cy
ocMmarpama.

- V3etu cy y3opuu ca oapeheHux crabama 3a

BpiieHa (eHOJOomKa

The following continual and  annual
measurements were carried out in 2016:

- 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 phenological observations were
carried out.

- Samples were taken from the trees selected

for the assessments of foliar ozone injury.
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nporeHy omrehema oJ] 030Ha.

- 3a [IeTepMHHHCAEmE METEOPOJIOIIKHUX YyCIOBa
obpahenu cy momanu ca ayToMaTCcKe METEOPOJIOLIKE
CTaHWIIE KOja je TOCTaBJbeHa Ha OIJIETHOM TIOJbYy W
Meteoporomke ctanune Ha Komaonmwky PemyOmidakor
XHJIPOMETEOPOIOIIKOT 3aBoga Cpouje.

3amMCHUK ca JaTyMOM 3a KOHTHHYHpaHa
Mepema U Y30PKOBamke MarepHjajia BOAWIA je CBaKa O]
eKuna JeTaJbHO IIPH CBakoM OOWJIACKy IapuLese y
(¢hopMH pasHOT TEPEHCKOT THEBHUKA, KOJH CIYXH 32
nabopaTopujcku U KabuHETCKe paj.

Camxe 28 u 29. BI/IOI/IHI/IKaLII/Ij cka tauka Husoa 2 - Komaonuk, jyn 2016.roquna

- 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.

Figures 28 and 29. Level Il sample plot — Kopaonik, July 2016
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LEGENDA:

Granica povrsine stanice Nivoa Il (ograda)

Granica potpolja
PP1,2,3 Potpolia

Granica bufeme zone

Granica povrsine za pracenje prizemne vegetacie

Cauxka 30. Cutyaiiuonu IUIaH’ OrJIeIHE noppirHe — u3BeneHo crame BT Huso 1l Komaonuk

W Kolektori za viaznu depoziciju (15)

2 stabla za pracenje stanja kruna i prirasta
) Uzorkovanje zemijista

Zemljisni profili

40 *m 16
m%i% j65

142 137 *

Kolektori za via znu depoziciju koja se sliva niz stabla
* Stabla za folijarne analize

3 stabla za odredivanje starosti

(©) Kolektori za sumski opad

@ Kolektori za sneg

Figure 30. Field plan of the sample plot, Level Il sample plot Kopaonik

> CHTyallMOHH IDIaH M3BEIEHOT CTama je m3paheH y HCTHTYTY 3a mIyMapcTo y AWTHTAIHOM OONIMKY y CKJIAIy Ca CTaleH Ha TepeHYy M CKUIIOM OCHOBHE IOCTAaBKE OTJICTHMX MOAIapIiesa
Kojy je uspanuo tuM Llymapckor daxynrtera y Beorpany 2010- te rogune. / A digital field map was created at the Institute of Forestry, in accordance with the situation in the field and the

initial draft of the sample subplots, created by a Faculty of Forestry team, in 2010.
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Oraenno nosbe "Lpuu Bpx"

Tokom 2013. roawHe OCHOBaHE Cy jOII JIBE
ornenne mapuene HuBo-a 2, jemna Ha LlpHOM BpXy M
npyra 'y Moxkpoj I'opn.

Buonaukarujcka Tauka Hwupoa-2 Ha IlpHOM
BpXy Hajla3u ce y Ta3guHCKO] jeauHunH ,,l[pHu Bpx —
KynuaoBo“ y 17-oM onlejbelby y 4YHCTO] CACTOjUHH
oykee (Fagus moesiaca). OrienHa MOBpIIMHA 3aXBaTa
0.5 xa (100 x 50 m) Ha HagMOpckoj BucuHU o 930 10
945Mm.

ITlo oppehuBamy noKkammje NPUCTYNHIO ce
reojieTckoM cHuMamwy Oynyhe ornemne mapuene. Csa
cTabna y OKBUpY IMaplene cy oOelexeHa CTaIHUM
O3HaKama Ha KopH JpBera ox Opoja 1-150. Uspahen je
JMUTUTAIHA CUTYallMOHU IIaH mapueie (ciauka 33) ca
BUCHHCKOM TIPE/ICTABOM TEpeHa Ha KOME j€ MpHKa3aH
I10JI0a]j CBAKOT cTabia.

Ilo reomeTckoM cHUMamwy Hapuese MPUCTYIHIIO
ce TOoAM3amy Orpaje Kako OM ce MHCTaaupaHa ompema
3alITUTHIIA O JUBJbAYH U HEYIIOCICHUX JHULA.

Orpana je uzpahena ox OarpemoBux cTyOOBa,
IUIETEHE MONMHKOBAaHE JKUIE M paBHE TMOIMHKOBAHE
xwuie ykynHa sucude 2.0 M. [ToctaBibeHe cy Be Kammje
jemHa xoncka mmpuHe 3.0 M ¥ jefHAa TemavyKa MIHpUHe
1.5 M.

"Crni Vrh™ sample plot

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

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

After the location had been determined, a
geodetic survey of the site selected for the future sample
plot was carried out. All the trees on the plot were
permanently marked with numbers 1 — 150 on the bark.
A digital field map of the plot was created (Figure 33). 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).

Cnunka 31. Buounnukanujcka Tauka Husoa 2 — Lpau
BpX, cenrembap 2016
Figure 31. Level Il sample plot — Crni Vrh, September
2016

VYHyTap orienHe mnapieie H3IBOjeHE Cy TpH
HOTHapIieNne 3a HAMEHCKO y30pKoBame (ToTmapiena 3a
NpOLIEHy CTama KpyHa W HpHpacra, MOTHaplena 3a

Cauxka 32. buownnaukanujcka tauka Husoa 2 — [pan
BpX, okT0Oap 2016
Figure 32. Level Il sample plot — Crni Vrh, October
2016

Three subplots for specific samplings were
established within the sample plot (one subplot for the
assessments of the crown condition and tree increment,
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3eMJBHMINTA M TOTHApLeNa 3a MPU3eMHY BeraTanujy) u
buffer 3ona.

3a mpaheme cTama KPOLIBbH Y OKBUPY OTJIEAHE
maprese W3BOjEHa je HaMeHcKa mojmapuena 2
JUMeH3rje 25%25M. V oKBUpY MOTHapiene 2 u3BojeHa
cy 30 crabana Ha KOjuUMa Ce OLCHYje CTahe KPOLIHH.

VY okBUpY MOTHAapIese 3a MPU3EMHY BereTalujy
IIIT 1 w3mBOjeHe Cy YEeTHPH OIJIeJHE TapIeiie y BHIY
kBampara nauMmensdje 10x10m 3a draopucthuka u
BEreTalyjCcKa NCTPAKUBAba

Ha ornennom mospy je mocTaBibeHa Ompema 3a
n3Boleme npoleca MOHUTOPHUHTA U TO:
e 15 komekTopa 3a  BJQXHY JICTIO3UIM]Y
Chroughfall*) koja mponasu kpo3 kpyHe cradana .
e 15 xomekropa (cakynsbadn) IIyMCKOT OMaja.
e 5 KkozekTopa 3a cHer (,,Bulk®).
e 5 xonekropa (“Stemflow”) 3a y3opkoBame
[TO3UITHj€ KOja Ce CIMBa HU3 CTA0II0.
e 3 rpaBUTallMOHA JIM3UMETpa 32 CaKyllJbaHE H
a3y XEMH]jCKOT cacTaBa 3eMJBUIIHOT PacTBOpa.

e xyhuia 3a cMemTaj HHCTpyMeHaTa U anaTa

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 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:

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

o 15 literfall collectors (samplers),

e 5snow collectors ("Bulk’),

e 5 collectors (‘Stemflow™) for
deposition that pours down the tree,

o 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.

sampling
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Cauka 33. JIurutanHu cUTyaruoHu IUTaH® W3BEICHOT CTakba OTJICIHE napuese Ha L{pHoM Bpxy
Figure 33. Digital field map of the sample plot on Crni Vrh

6 CuTtyallMoHHU TUIaH M3BEICHOT cTama je u3pahen y MHcTUTyTY 3a mymapcTBo y beoramy y JUTHTaIHOM OOJMKY y CKJIaay ca
crambeMm Ha Tepeny./ A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the
field.
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VY 2016. rogunu, ypaheHa cy Mepema Koja ce
00aBJbajy KOHTHHYHPAHO U Ha TOJMIIHEM HHUBOY:

- VYpahene cy anamuze crama KpommH 3a 30
crabana koja Cy oabpaHa 3a Ty CBpPXY.

- VYszeru cy y3opud  TOTpeOHH 32
(hmopucTHUKa ¥ BETeTalNjCKa HCTPaKHUBamba, mpoiehHw,
JMETHH W JeCelH acleKT MPH3eMHE W BereTallwje
Cpelber crpaTa y CacTOjHHH.

- Y30pKkoBame BIaXHE JIEMO3UIMjE U3
,»Throughfall“ u “Stemflow” komekTopa u 3eMibHIITHOT
pacTBopa W3 IpaBUTALMOHUX JH3UMeTapa paljeHo je Ha
MECEYHOM HHUBOY.

- Ilpu cBakOM TEPEHCKOM HM3JIACKY MPaXKEbECHU
CYy KOJIEKTOPH 32 JINCHH OTaJI.

- V3etu cy y3opuu ca oapeheHux crabana 3a
nporeHy omrehema o7 030Ha.

- Bpmena cy koHTHUHyadHa
ocMaTpama.

- 3a  JeTepMUHHCAaKE  METEOPOJIOMIKHX
ycioBa oOpal)eHn Cy moiaIy ca MeTeOpOIIONIKE CTAaHUIIS
Ha llpHOM Bpxy PemyOiuykor XuapoMeTeopOJIOUIKOT
3aBozga Cpouje.

3amuMCcHUK ca JaTyMOM 3a KOHTHHYHpPaHa
Mepema WM Y30pKOBamke MarepHjalia BOJUIIA je CBaKa
O]l eKWMa JeTajbHO NPU CBAKOM OOWMJIACKy maplesne y
(hopMH paJHOT TEPEHCKOT THEBHUKA, KOJH CIYXKH 32
nabopaTopyjcKu U KaOWHETCKE paj.

(enomomka

Ornenno nose "Moxpa I'opa"

buonnukanmjcka tauka HwuBoa 2 y Mokpoj
Il'opu Hanasm ce y 20-oM ozieJbelhy Ta3INHCKE jeTUHUIIC
»Mokpa Topa — Ilamak, y BemTayku MOIUTHYTO]
cacrojuan Oemor Oopa (Pinus silvestris). 3axsata
noppuirHy o7 0.55xa (110 x 50M) y BUCHHCKOM I0jacy
oa 580 M.H.B. 10 600 M H B.

Ilo oxapehuBamy JOKalMje NPUCTYIHIO C€
reoIeTCKoM cHuMamy Oymyhe ormemne mapmene. Cea
ctabna y OKBHpY mnapuene cy oOelexeHa CTaITHUM
O3HaKaMa Ha Kopu IpBera of Opoja 1-450, a mojoxaj
cBakor crabma  geduHHMcaH je  KoopauHAaTaMa
KWJIOMeTapcke  Mpexe. UWspaljen je  gururanHu
cutyarmonu 1uiaH naprene (Civka 34) ca BUCMHCKOM
MPEJICTABOM TepEeHa.

ITo reogeTcKOM CHUMaY Mapiese MPUCTYITUIO0
ce MOJAM3alky OTpajie Kako OM ce MHCTaJIMCaHa OolpeMa
3aMITUTHIIA OJ] TUBJbAYH U HEYIIOCICHHX JIUIA.

Orpazaa je w3paljeHa on OarpeMoBHX CTyOOBa,
TUIETCHE MOIIMHKOBAaHE >XHIIE M pPaBHE TOIUHKOBAHE
xwure ykynHa Bucune 2.0 M. [loctaBibeHe cy nBe Kamuje
jemHa kojicka mupuHe 3.0 M U jeHa Temayka ITHpUHE
1.5Mm.

The following continuous and annual
measurements were carried out in 2016:

- The crown condition was assessed on 30
trees selected for this purpose.

- Samples were taken for floristic and
vegetation surveys, i.e. spring, summer and autumn
aspects of ground and middle-layer vegetation in the
stand.

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

- Litterfall collectors were emptied in
every field visit.

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

- Phenological observations were carried
out continuously.

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

Each team kept a detailed log book with the
dates of continuous assessments and material sampling.
It was in the form of field reports filled for each field
visit and suitable for subsequent laboratory and office
analyses.

Sample plot "Mokra Gora

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

After the location had been determined, a
geodetic survey of the site selected for the future
sample plot was carried out. All the trees on the plot
were permanently marked with numbers 1 — 450 on the
bark. A digital field map of the plot was created (Figure
34). 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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VY oOKBHpY OIJIeJIHE Mapleie H3IBOjeHEe CY
Takohe TpM HaMeHCKe mojmapuene (moTmapuena 3a
NpOIIEHY cTama KpyHa W TpUpacTa, MOTHapiena 3a
3eMJBbMIITA M TMOTHApIENa 3a MPHU3EMHY BeErartalujy)
quMeH3dja 25x25 M 3a crnpoBoheme MOHUTOPHUHTA H
buffer 3ona.

3a mpaheme cTama KpOIIbU y OKBHPY OTJIEIHE
mapierne W3ABOjeHa je HaMeHCKa mnoamapiena 2
quMeH3uje 25x25M. Y okBupY MOTHapIielie 2 u3/BojeHa
cy 30 crabaina Ha KOjUMa Ce OIICHYj€ CTAhEe KPOIIHH.

3a (uioprcTHYKa M BEreTaljcka UCTPaKUBamba
y OKBHpY moTtmapienie 3a mpuszemHy Berertauujy I1IT 3
U3JIBOjEHE Cy YeTPHU OTJIeHE Maplelie Y BUIYy KBajapara
mumensuje 10x10m.

Ha ornenHoMm mosby je MOCTaB/beHA Ompema 3a
u3Boleme nporeca MOHUTOPHUHTA U TO:

e 15 ©xomektopa 3a BIQXHY JEHO3UIH]jY
(,,Throughfall*) xoja mpomas3u kpo3 KpyHe cTabaina.

e 15 xonekropa (cakynsbaun) IIyMCKOT OMaja.

e 5 Kkojekropa 3a cHer (,,Bulk®).

e 5 xonekropa (“Stemflow”) 3a y3opkoBame
JIeTI03UIIHje Koja ce CIMBa HU3 cTabo.

e 3 rpaBUTallMOHA JIM3UMETpPa 3a CaKylJbaHE U
aHaJIM3y XEMH]CKOT cacTaBa 3eMJBHIIHOT PacTBOPA.

e kyhwuia 3a cMmemnTaj onpeMe U MHCTpyMeHaTa

®  COJIapHU NaHelN

e Kamepa 3a Oenexerme PeHONOMKUX (asa.

OCHOBHM TOAMIIBM pE3yNTaTH IpOLEHE Ha
HuBoy 2 mnpyxuhe HeonmxomHe MOJATKE O YTHIAJY
IITETHUX WHCEKAaTa W TIJbMBA, INTETHOM JEIIOBamby
YOBEKa, KIMMATCKUX IPOMEHa M OCTaJMX OpOjHUX
YMHUWIIALA HA 3IPAaBCTBEHO CTaEkE U BUTAIHOCT 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:

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

. 15 litterfall collectors,

o 5 snow collectors ('Bulk’),

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

) 3 gravity lysimeters for the collection and

analysis of the chemical composition of soil solution,
. a tool shed,
. a solar panel,
o a camera system for recording phenology.

The main results of the annual assessments of
Level Il monitoring will provide extensive data on the
impact of harmful insects and fungi, detrimental
anthopogenic impact, climate change and many other
factors that affect the health and vitality of forests.
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LEGENDA:
Granica povrsine stanice Nivoa Il (ograda) W Kolekiori za viaznu depoziciju (15) Kolektori za viaznu depoziciju koja se sliva niz stabla
Granica potpolja * Stabla za folijarne analize
PP1,2,3 Potpolja 2022 Stabla za pracenje stanja kruna i prirasta 3 stabla za odredivanje starosti
Granica buferne zone @ Uzorkovanje zemljista @ Kolektori za Sumski opad
Granica povrsine za pracenje prizemne vegetacije Zemljigni profili i lizimetri @ Kolektori za sneg

Cauxka 34. JlururajiHd CUTYaluoHN IUTaH’ M3BEICHOT CTArba OTTICIHE noBpiinHe Mokpa I'opa
Figure 34. Digital field map of the sample plot on Mokra Gora

! CuTyallMoHHU TUIaH M3BEICHOT cTama je u3pahen y MHcTUTYyTY 3a mymapcTBo y beoramy y IUTHTaIHOM OOJMKY y CKJIaay ca
cratbeM Ha Ttepeny./ A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the
field.
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VY Toky 2016. ronunm, ypalena cy Mepema koja
ce 00aBJbajy KOHTHHYHPAHO U HA TOAHUIIHEM HHBOY,

- VYpahene cy anammze crama KpommH 3a 30
crabaa Koja cy ogabpaHa 3a Ty CBpXY.

- VY3eru cy y3opuu NoTpeOHU 3a (QIOPHCTHYKA U
BEreTallljCKa UCTPAKNBAbA, jECCHHU aCleKT IPU3EMHE U
BEreTallnje CPEeIbEr CIpaTa y CaCTOjMHH.

- VY3opkoBame BIXHE  JICTIO3UIIHjE u3
,»Throughfall“ u “Stemflow” komexTopa u 3eMsbHIIIHOT
pacTBopa M3 IpaBUTALMOHUX JH3UMeTapa paljeHo je Ha
MECEYHOM HHBOY.

- Ilpm cBakoM TEepeHCKOM H3IIaCKy MPaKEHEHH CY
KOJICKTOPH 3a JINCHU OTaJl.

- Vserun cy y3opuu ca onpehenux crabama 3a
nporieHy omrehema oJ] 030Ha.

- Bpmena cy  koHTHHyanmHa  ()CHOJIOLIKA
ocMarpama, CHUMama (OTO KaMEepPOM M BUJICO KAMEPOM.

- 3a neTepMHHHCAEE METEOPOJIONIKHX YCIIOBA
oOpaheHn cy momamu ca METEOpPOJIOIIKE CTaHWIE Ha
3narubop PemyOmuukor XuapoMeTeOopoJIOIKOr 3aBOja
CpOuje.

3anMCcHUK ca JaTyMOM 3a KOHTHHyHpaHa
Mepema M y30pKOBamke MaTepujajia BOIWIIA je CBaKa O
eKHWINa JeTabHO MPH CBaKOM OOMJIACKy maplesie y
(¢hopMH pasHOT TEPEHCKOT THEBHUKA, KOJH CIYXH 3a
71a00PaTOPHjCKU U KaOUHETCKE paj.

OCHOBHM TOAMIIBM pE3yNTaTH IPOLEHE Ha
Huoy 2 mnpyxwuhe HeonxoaHe mOAaTKE O YTHLAjy
IITETHUX WHCEKata M TJbUBA, IITETHOM JIEJIOBAbY
YOBEKa, KIMMATCKUX IPOMEHa M OCTalHX OpOjHUX
YMHUJIANA Ha 3[paBCTBEHO CTamkbe H BUTAITHOCT IIyMa.

The following continuous and annual
measurements were carried out in 2016:

- The crown condition was assessed on 30 trees
selected for this purpose.

- Samples were taken for floristic and vegetation
surveys, i.e. spring, summer and autumn aspects of
ground and middle-layer vegetation in the stand.

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

- Litterfall collectors were emptied in every field
visit.

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

- Phenological observations were carried out
continuously.

- 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 Zlatibor.

Each team kept a detailed log book with the
dates of continuous assessments and material sampling.
It was in the form of field reports filled for each field
visit and suitable for subsequent laboratory and office
analyses.

The main results of the annual assessments of
Level Il monitoring will provide extensive data on the
impact of harmful insects and fungi, detrimental
anthopogenic impact, climate change and many other
factors that affect the health and vitality of forest
ecosystems.

Cauka 35. buounnukanujcka tauka Husoa 2 —
Moxkpa I'opa, aBryct 2016.
Figure 35. Level Il sample plot — Mokra Gora, August
2016

Cauka 36. buounnnukanujcka Tauka Husoa 2 —
Mokxkpa I'opa, okrobap 2016.
Figure 36. Level 1l sample plot — Mokra Gora, October
2016
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VY cenremoOpy 2016. MOTHpaH je W COJapHU A solar panel for solar power supply of the tool
maHen 3a MPOM3BOMBY W cHabneBame enektpuunom Shed and the instruments required for the Level 1l
eHeprujom Kkyhuie u uWHCTpyMeHara mnoTpeOHHX 3a Monitoring was installed in September 2016.
crposoheme MmonnToprara HUBO-a 2.

Cauxe 37 - 40. MonTtaxa conapHor nanena — Mokpa ['opa, 27.09.2016.rox
Figures 37-40. Solar panel installation — Mokra Gora, September, 27", 2016
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Ha BUT 2 Mokpa 'opa 22.11.2016 nocraBiseHa
je HoBo-HaOaBbeHa kamepa LIT 6210MC, caBpemen
ypehaj ca kKojuM MOXKE Jla Ce€ CHHUMa CEKBEHIMjaaHO 24
cara mnpalieme (EHOJOMKUX MPOMEHAa Ha CTadIuMa
oreHOT ToJhba. Kamepa ce Hamaja mpeko COJapHOT
naHesa ¥ uMa u gonyHcke 6atepuje (Cnuke 37-43).

A newly purchased camera LIT 6210MC, a
modern device that can record in sequences for 24 hours,
was installed on SP Mokra Gora on November 22"
2016 for the purpose of tracking and recording

phenological changes on the trees of SP Mokra Gora.
The camera is powered by solar panels, but it also has an
external battery pack. (Figures 37-43).

Cauxe 41-43. Tlocrarmame kamepe LIT 6210MC na BUT 2 Mokpa ["opa, 22.HoBeMObap 2016
Figures 41-43. Setting up of the LIT 6210MC camera on the Level 11 SP Mokra Gora, November 22", 2016

Kamepa LIT 6210MC je mojmemniena na cHUMa
cBakor munyta (Cruke 44-47) y Toky 24 cata namy u
Hohy jep wuma wuH(ppanpsenu censop. CHumim ce
y3umajy ca kamepe mytem SIM kapruie. Y mnpuiiory
kibure ce Hamasu CD ca Bumeo CEKBEHIMjATHUM
caumkoM (CLIP). [lerasbHuja ucTpaxuBamba MoMoOhy
oBe kamepe hie outu obarsbena 2017 roause.

LIT 6210MC camera is set to record every
minute (Figures 44-47) within 24 hours of day and night
since it has an infrared sensor. The recordings are stored
on the SIM card of the camera. A CD with video footage
sequential (CLIP) is attached to the publication. More
detailed studies using these cameras will be conducted in
2017.

Cauxe 44 — 47. CexBeHuyjannu cHuMak rnpahema ¢peHonomkux npomena Ha cradbimy bUT2 Mokpa ['opa.
Figures 44 - 47 Sequential recording of phenology in a tree on "Mokra Gora™ Level 1l sample plot.
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10. OHEHA CTAIbA KPOIIIbY CTABAJIA —
WHTEH3UBHYU MOHUTOPHHT Y 2016.
rOJVHU

VYcaBpliieH METOJIONONIKH TPUCTYI MPOICHE
CTama KpoulmbH Ha HuBOy 2, 4YHMHM CKyn Ha CiIW4aH
HauMH  [OCMAaTpaHUX  KapakTePUCTUKA  KPOIIHH
JIOMHHAaHTHUX cTa0alia Ha orjeAHoM mosby. JloOujene
olicHe WHTEH3WBHOT MoHHTOpmHTa (HeBemmh u nmp.,
2011) 3a cBako oj cTabalia 4rje ce KPOIIkhE MPaTe CBaKe
roguHe, mahe HakoH oxapeheHor Opoja MOHaBJbama
OJITOBOPE O CaMO XHWIOTETHYKUM IPETIOCTaBKama O
pas3no3uMa HUXOBE, HA NpPUMEp, M3Y3€THO HapylIeHe
BUTAJIHOCTU  yCJIE€Q CBUACHTHUPAHOI' yY3POYHHUKA U
CTPYYHOT UCKYCTBA O F-ETOBOM 3HAUajy ¥ IITETHOCTH.

WMHTeH3UBHU MOHUTOPUHI UCKJbyuuhe (akxTop
IpelIKe Y MPOICHU TPEHYTHOT CTama M ca CUT'YpHOIIhy
he y3 mpuMmeHy cTaHAapAHUX Ja00paTOPHjCKUX METOA,
y OynyhHOCTHM JeTaJbHO ONHCATH W TPEACTABUTH,
pasnore 3a BpenHocTH Jnedoiidjaldje U3pakeHe Y
nporieHTEMa.  O0jacHUTH ~ BaXHOCT  TPUCYCTBa
y3pouyHHKa omrTehema U 1aTH Mperu3He KOpesalnjcKe
OZHOCE MapameTapa Cramba KpOIIbU U MHOTUX APYIHUX
(IeHIPOMETPHUJKUX, CACTOJUHCKHX, CKOKJIIMMATOJIOIIKUX,
3eMJBUINHUX, omTehema ycliea TMOBUIICHUX BPEIHOCTH
NoJyTaHaTa y Ba3ayXy, 10 OMJbKE HEMOBOJHHOT XEMHU3Ma
I[eHO3I/IIlI/IjI/I KHIIIE %0041 CHETa, MMPEKOrpaHUIHUX
BPEIHOCTH IITETHUX MaTePHja Y 3eMJBHIITHOM PaCTBOPY)
WIA CYNpPOTHO CBEMy TIPUCYCTBO JIMIIajeBa Kao
WHJIMKATOPA 37]paBe CpPeIHHE.

Y ¢okycy wucnUTHBama NpPU HHTCH3HMBHOM
MOHHUTOPHHTY 3a OIICHY CTama KPOIlkHU Kao 1 3a Hugo 1
cy olieHa jaedoujanyje u IeTeKTOBame olTehema, a u3
BUX CYy W3BEIEHU u cratyc crabana, CeHKa
(omreheHocT)  KpoUIkHM,  BUAJBHBOCT  KPOIIHHH,
TUTOJIOHOINCHC BUJIJBUBOT JIeNa KPOIIH, MPUCYCTBO
CEKYHJIapHHX M300jaKa.

Oraeano nobe Komaonuk

OueHa  crama  KpoulmHM — crabaia  Ha
OnonHaukanujckoj Tauku HwuBo-a 2 Ha Komaonuky
u3Bpmena je 11.07.2016. rogune. Onena je u3BpineHa
Ha 30 crabayia cMpue, KOja Cy HAMEHCKH H3/IBOjeHA 3a
roauimke npaheme cramba KoLk, Ha MOANapLenH 2.

OCHOBHM TO#alM  OTJeJHE CTaHWIE Ha
Komaonuky matu cy y Hamenckoj tadenu PLT (rabena
11).

OrneHa crama KpoIIkHU crabaia odyxBaTuia je
onpehuBame crenen gedosujainMje aCHMHJIALIMOHUX
opraHa, Cylieme — yKIamame cTadana, cTaryc cradana,
CEeHKa KPOILHH, BUJIJBHBOCT KPOIIHU u
TpaHcnapentHocT auitha . [IporeHa crama KpOIImbH
crabaya je W3BpIICHA HAa HAYMH KOJU je TpeaBul)eH

10. CROWN CONDITION ASSESSMENT-
INTENSIVE MONITORING IN 2016

The improved methodological approach of the
Level Il crown condition assessment can be described as
a systematic monitoring of a set of characteristics of
dominant tree crowns. These intensive monitoring
assessments (Neveni¢ 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 | 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.

"Kopaonik™ sample plot

The crown condition assessment on the Level Il
sample plot on Kopaonik was carried out on July 11",
2016. The assessment included 30 Norway spruce trees
selected for the purpose of annual crown condition
monitoring on subplot 2.

The most important characteristics of the sample
plot on Kopaonik are presented in PLT Table (Table 11).

The assessment of the 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
the 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).
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[MpupyysankoM o0 MeTomamMa ¥ KpHUTEpHjyMHMa 3a
ycarjamieHo y3UMame y30paka, NpoleHy, npaheme u
aHanM3y pe3yirara yTullaja 3araljema Ba3ayxa Ha LIyMe
JOHETUM OJ CTpaHe MehyHapogHOr KOOIEpaTHBOT
mporpama 3a mporeHy W mpaheme yTunaja 3araljema
Ba3ayxa Ha mryme (ICP Forests Manual, deo 2).

Takohe cy Ha wW3IBOjeHUM  crabiauma
netekToBaHa omTehema. 3a cBako cTabiio KO Kora je
youeHo omreheme Aarta je IOKaIuja, CHMIITOM, yY3POK H
unrensuret omrehema (Heenuh u Pakomar 2012).

Exuma y cacraBy np Cuexxana PajkoBuh m mp
MupocnaBa Mapkosuh u3 MHCTHTYTa 3a MIIyMapcTBO je
11. jyna 2016. u3BpmniIa KOHTPOJIHU Tperie] cradana.
[Ipernenom je obOyxsaheno 30 oOpojuanux crabana
CMpYe W TOM TPWIMKOM BpIIEHA je OIeHa
nedonujaiyje, TPaHCIAPEHTHOCT JMiiha, Kao M ocTajia
3amaxkama. KOHCTaTOBaHO je Ja jeTHO cTadJIo HeloCTaje
(oCyIIeHO W TOCEYEeHO), a YeTpH cTabjia Ccy IOTIIYHO

cyBa.

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

The team composed of Dr. Snezana Rajkovié
and Dr. Miroslava Markovi¢ from the Institute of

Forestry carried out the inspection of the trees on July
11™ 2016. The inspection of 30 marked Norway spruce
trees included the assessment of defoliation, foliage
transparency and other observations. It was observed
that a tree was missing (decayed or felled) and four trees
were completely decayed.

Cauxe 48, 49 u 50. BUT 2 Konaonux, jyn 2016
Figures 48, 49 and 50. Level Il sample plot on Kopaonik, July 2016

OmnmTe 37paBCTBEHO CTame Ha MCTPAKUBAHOM
JOKAJIUTETY HE IOKa3yje BHJJbMBE 3HAKE XJIOPO3E Ha
YeTHHaMa U YHyTap cacTOjuHe U Ha pyOoBHMA.

Opn ocranux 3anakamba BaKHO j€ HAIOMEHYTH
Jla Cy Ha TadyKH MPHCYTHU TIOTKOpHANW y mnoBehaHom
0o0MMy ToIyJanyje, mMTo JOBOAM JI0 CyIIema cTadia Ha
KPYTroBEe U NOTPEOHO je TOCTaBUTH (PEPOMOHCKY KIIOTKY
Ha pyOy cacTojuHe, Kako OM ce peayKoBaja OpOjHOCT
OBHUX INTETOYHHA.

VY tabenama 12 u 13 mat cy mapaMeTpu cramba

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

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

Tables 12 and 13 show crown condition
parameters and crown damage parameters on the Level
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KpOIIbU 1 TapaMeTpu ormrehema Ha OMOWHINKAIIH]CKOj
tauku HuBo-a 2 Ha Konaonuky y 2016. ronuHm.

Il sample plot on Kopaonik in 2016.
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I'paduxon 6. Ynopenuu npukas nedoaujanuje y nepuoay 2010-2016 — Huso 2, Komaonuk
Graph 6. Comparative graphic representation of defoliation from 2010 to 2016, Level 1l, Kopaonik

IIpouenar crabasa koja Hucy 3axBaheHa
nedonujarjom y 2016. rogquan Ha BUT Komaonuk y
OJIHOCY Ha TpenxojHe TOAWHE je 3HaTHO mosehaH, Mok
je mpormeHat crabama ca cimabom aedonmjanyjom
CMameH Yy OJHOCY Ha mpeaxomHe roguHy. Y 2016.
FOAMHA HH KOJA jeAHOr crabja Koja Cy HaMEHCKH
U3/BOjeHa 3a mpaliele CTame KpyHa HUje 3a0eliexeHa
yMmepeHa Jedonujanuja. Y OIHOCY Ha IPEIXOHE
roJuHe nosehad je 6poj MpTBHUX cTadana.

The percentage of trees not affected by
defoliation on SP Kopaonik considerably increased in
2016 compared to the previous year, while the
percentage of trees with slight defoliation decreased in
the same period. In 2016, none of the trees selected for
the crown condition monitoring recorded moderate
defoliation. The number of dead trees increased from the
previous year.
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Tadena 11. XX2012. (PLT) Tabena ca momanuma o mapieiy H31BojeHOj 3a OlIeHY CTama KpolumH cradana, Huso 11, Komaonuk
Table 11. XX2012. (PLT) Data on the plot selected for crown condition assessment, Level 11, Kopaonik

P ) [eorpadcka I'eorpadcka Hanmopcka Wnentudukanmja Tuma
e Op Kon np>xase Bpoj napuene Harym ouene IIHpHHA JyKHHA sucuna/Kox Team identification Ocrana sanaxata
Sequence number Country Code Observation plot Date of assessment Latitude Longitude Altitude Other observations
1 67 2 110716 +43°17'30" +20%48'50" 35 REIGO
Taodena 12. XX2012. (TRC) ITapamerpu cTama kporumni, Huso 2, Konaonuk
Table 12. XX2012. (TRC) Crown condition parameters, Kopaonik
Penu Gpoj Bpoj Cymeme — TpancnapenTHOCT
cTabma . Craryc BunsuBoct Lo
sequence | Dt of survey | Tree number | Tree Spectes code | Removals & | < <%0 | Crown shading | 2o "BUCIE Foliage Other bsemations
number of y P - Social class 9 Visibility 9

trees plot number mortality transparency
1 2 110716 75 118 01 1 2 2 10 Usnea barbata
2 2 110716 76 118 01 1 1 2 20
3 2 110716 78 118 01 1 2 2 10 20 Usnea barbata
4 2 110716 79 118 01 1 1 2 20 Usnea barbata
5 2 110716 80 118 01 1 1 2 10 Usnea barbata
6 2 110716 85 118 01 1 2 2 5 10 Usnea barbata
7 2 110716 86 118 01 1 3 3 15 15 Usnea barbata
8 2 110716 87 118 01 1 3 3 5 30 Tloocmojnol Suppressed
9 2 110716 88 118 38 5 6 2 100 99 Cg;’;]g e”& 3{3 i:ygg’”gf;’;%'g‘é .
10 2 110716 91 118 41
11 2 110716 92 118 01 1 3 3 25 Owmeliere y npuoankyl Damage in the butt end
12 2 110716 93 118 01 1 3 3 0 20
13 2 110716 94 118 01 1 3 3 20 50 Cnommen epx/ Broken tip
14 2 110716 95 118 01 1 3 3 0 20
15 2 110716 96 118 01 1 4 4 0 20
16 2 110716 97 118 01 1 3 3 0 20
17 2 110716 98 118 01 1 3 3 0 20
18 2 110716 113 118 01 1 2 2 0 20
19 2 110716 114 118 01 1 4 3 95 85 Usnea barbata
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Pennu 6poj .
Bpoj Cymeme — TpancnapeHTHOCT
cTabma . Craryc Bunsbusoct N
S napuene |Jlatym nporexe Bpoj crabna Bpcra yKIIambambe CeHka Kpollmbe Jebonujauuja numha Ocrasia 3anaxama
equence | - : crabna : KpOLIHhe o - p
servation| Date of survey Tree number Tree Species code | Removals & - Crown shading s Defoliation Foliage Other observations
number of - Social class Visibility
trees plot number mortality transparency
20 2 110716 115 118 01 1 3 3 5 30
21 2 110716 117 118 38 1 4 3 100 99 Tlomnyno cyeo, nomrkoprayu
22 2 110716 118 118 01 1 3 2 5 30 Usnea barbata
TlomnyHo cyso, nomxopreayul
2 2 110716 119 118 38 5 6 8 100 9 Completely decayed, bark beetles
24 2 110716 120 118 01 1 1 2 10 40
25 2 110716 121 118 01 1 3 3 5 20 Owmehere na 1,5n/ Damage at 1.5m
26 2 110716 124 118 01 1 2 2 25 30 Qumehere y npuoanxyl Damage in the butt end
THomnyno cyso, nomxoproayul
27 2 110716 125 118 38 5 6 8 100 i Completely decayed, bark beetles
28 2 110716 126 118 01 1 2 2 5 20
29 2 110716 77 118 01 1 3 2 10 10 Usnea barbata
30 2 110716 123 118 01 1 1 1 0 20
Ta6esa 13. XX2012. (TRD) ITapamerpu omrrehera, Huso 2, Komaonuk
Table 13. XX2012. (TRD) Damage parameters, Level Il, Kopaonik
Penu 6poj . Omwrehenn neo O3Haka Heoy
crabra bpoj mapuexe Jlatym niporeHe bpoj crabma crabma Cumnrom CHUMIITOMA KPOIIBH Bpeme nactaika V3pok Hasus yspoia Hurensurer Ocrana 3anaxama
Sequence Observation Date of survey Tree number |Specification of| Symptom | Specification | Location in omrrehera Cause Scientific name ourrehera Other observations
number of | plot number Age of damage of cause Extent
trees affected part of symptom crown
1 2 110716 75 Usnea barbata
2 2 110716 76
3 2 110716 78 Usnea barbata
4 2 110716 79 Usnea barbata
5 2 110716 80 Usnea barbata
6 2 110716 85 Usnea barbata
7 2 110716 86 Usnea barbata
8 2 110716 87 IHoocmojno
ITlomnyno cyso,
9 2 110716 88 32 10 65 3 200 Pityogenes 7 nomroproaiyul
chalcographus Completely decayed,
bark beetles
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Pennu 6poj

. Omrehenu neo O3Haka Heoy
crabna Bpoj napuene i Bpoi c1ab 6 C Bpeme Hacranka v Hasus y3poka WHTensurer o
Sequence Observation ATYM TPOTICHE PO) cTabia crabra HIMITTOM CUNITTOMA KpoIHIL owrehema 3pox Scientific name owrrehema crana sanaxama
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
10 2 110716 91
Ouimehere y
11 2 110716 92 npudanxyl Damage in
the butt end
12 2 110716 93
13 2 110716 9 Crommen (_fpx/
Broken tip
14 2 110716 95
15 2 110716 96
16 2 110716 97
17 2 110716 98
18 2 110716 113
19 2 110716 114 Usnea barbata
20 2 110716 115
ITlomnyno cyso,
21 2 110716 117 32 10 65 1 200 Pityogenes 7 nomroptoaiyul
chalcographus Completely decayed,
bark beetles
22 2 110716 118 Usnea barbata
Pityogenes Tomnyno cyso,
23 2 110716 119 32 10 65 3 200 chalcographus 7 nomroproaiu
24 2 110716 120
Owmeliere na 1,5m/
25 2 110716 121 Damage at 1.5m
Owmehere y
26 2 110716 124 npuoanxyl Damage in
the butt end
Tlomnyno cyso,
Pityogenes nomropreayul
21 2 110716 125 32 10 65 3 200 chalcographus ! Completely decayed,
bark beetles
28 2 110716 126
29 2 110716 77 Usnea barbata
30 2 110716 123
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KonBeHnmja o 1a/bHHCKOM NPEKOrPaHMYHOM 3araljemy Ba3ayxa
Mebhynapoanu KoonepaTnBHu nporpam 3a npoueny u npaheme yrunaja zarallema pasayxa Ha myme

IInan EBponcke YHuje 3a 3alITUTY 1IyMa o1 aTMocdepckor 3araljema

Toaummu U3BeUITaj 0 31PaBCTBEHOM CTamy IJIAaBHUX BpcTa ApBeha Ha ocHoBY nedoanjanuje
Convention on Long-Range Transboundary Air Pollution
International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution

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

3emuba (pernon)

Vk. ITop. 3emibe (1000 xa):

VYk. Ilosp. llyma (1000 xa) :

HcTtpaxena nos. uryma (1000 xa):

HcrpaxuBame 2016- Konaonuk

Peny6smka Cpouja Total area of country (1000 ha): Total forest area (1000 ha): Forest area surveyed (1000 ha): Yerunapu
Country (region): Serbia 8836 2360 103 O6pa3zan Al
Repablic of Serbia
Haumonannu oxkan  ueHTap YkynHa nopunHa yeruHapa (1000 xa):  Ykynxa nospumHa aumthapa (1000 xa): Surv_ey 2016
HucTuTyT 32 mymapcTBo — Beorpax Total conifer area (1000 ha): Total broadleaved area (1000 ha): Conifers
Institution (National Focal Centre): 179 2181 Form Al
Institute of Forestry, Belgrade
Iepuon uctpaxusama/Survey period: 11.07.2016.
Kaacudukauuja / Classification Ipouenar cradaia ca nedosmjaumjom/ Percentage of trees defoliated
Cra6aa crapa 10 59 roquna Cra6aa crapa 60 roquna u Buie
Trees up to 59 years old Trees 60 years and older
112 |3 |4 |5 6 7(1-6) 8 9 |10 |11 (12 13 14 15
(8-13) (1-14)
Bpcra/ species:
OCT.BpCTE YKyInno 118 OCT.BpCTE YKynno Cse yKyIL.
others total others total grand total
noBpumnHa Bpere / area of species
Opoj y3opkoBanux cradana/ no. of sample trees 29 29 29
KJace gedoamjanuje Npou. ry0HTKAa YeTHHA
defoliation class percentage of needles loss % |% (% (% |% % % % % (% (% |% % % %
Hema aedor. 0 _ 100 72.41 72,41 72,41
not defoliated 0-10% ' ! ,
ciaba nedor. 1 o
slightly defoliated >10-25 % 10,35 10,35 10,35
ymepena gedoa. 2
moderately defoliated >25-60% 0,0 0,0 0,0
jaka nedoo. 3
severelydefoliated >60% <100 % 3,45 3,45 3,45
cyBo 4 0 13,79 13,79 13,79
dead 100% ) ) ,
Yiynno/ total 100,00 100,00 100,00
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KonBeHIHja 0 JaJbHHCKOM NPEKOTPAHUYHOM 3araljemy Ba3ayxa
Mebhynapoauu KoonepaTuBau nporpam 3a npoueny u npaheme yrumnaja 3aralea Ba3ayxa Ha myme

Inan EBponcke YHHUje 32 3alITHTY IymMa o1 atMmocgepckor 3aralema

Toaummkbu U3BENITaj 0 3APaBCTBEHOM CTamby IJIABHUX BpcTa ApBeha Ha ocHOBY Aedosnjanmje
3emspa: Penyoauka Cpouja

Convention on Long-Range Transboundary Air Pollution

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

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

Country: Republik of Serbia

Cwmpua Picea abies L.

Cmpua

Survey

Form C

Oo6pazan 11

Picea abies L.

Hcrpaxusame 2016- Konaonnk

2016

6poi % crabana ca nedomjaunjom /% trees defoliated
PoJ 0poj npuMepHHUX KJ1aca 2 yMepeHa . KJace 1-4 ciaba 1o
OTJIEHHUX G Kkiaaca 0 Hema KJjaca 1 ciaba . . KJaca 3 jaka KJiace 2-4 ymepeHa
napueJja crabana aedoaujanuje aedoaujanuja Aepommjannja aedoaujanuja KJ1aca 4 cyBo 110 CYyBO cyso
no. of sample no. of sample class 0 class 1 slightly class 2 class 3 class 4 dead class2to 4 CI&.ISS ltod
plots trees not defoliated defoliated 'ggg;:::g:jy severely defoliated moderately to dead s“%@gé’ to
2 29 72,41 10,35 0,0 3,45 13,79 17,24 27,59
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Oruenno no/be LpHu Bpx

Ha Ouwownnukanujckoj taukun HwuBo-a 2 Ilpam
BpX OIIGHAa CTama KpOIIkW cTabama W3BpIIeHA je
20.04.2016. romune u 27.07.2016. romuue. Orena je
m3BpmieHa Ha 30 crabanma OykBe, KOja Cy HaMEHCKH
W3[IBOjeHa 3a TOUINe Npaheme cTama KpOIIkH, Ha
MTOATIapIIesTH 2.

OcHOBHH Mojany, orjiegHe napuene Ha LlpHom
BpXY IaTu ¢y y HameHckoj tabenu PLT (tabena 14).

VY tabenama 15 u 16 nat cy mapaMeTpu cramba
KpOLIU U apameTpu omTehema Ha OMOMHINKALIN]CKO]
tauku HuBo-a 2 Ha Lprom Bpxy y 2016. rogunu.

Exumna y cacraBy np CHexxana PajkoBuh m ap
MupocnaBa Mapkouh u3 MHcTUTYTa 3a IIyMapcTBO je
20 ampuma wu 27 jyna 2016. TomauHE W3BpIIMIA
KOHTpOJNIHH  mpernex  crabama. [lpermemom  je
obyxBaheno 30 oOpojuanmx crabama OykBE W TOM
NPWJIMKOM  BpIIeHAa je  omeHa  nedoiujanyje,
TpaHCIIAPEHTHOCT JInIha, Kao ¥ ocTalia 3anaxama.

KoncraroBano je ma je jemHo cTabio MOTITYHO
W3BaJbEHO, a jenHo ocymeHo. O ocTanux 3anakamba
BaXXHO je HAIOMEHyTH Ja je nedoidjanuja cradaia
OyKBe NPHIMKOM JIETHEr Tperiena Ouia JApacTHIHO
Mama Hero mnpwimkoM mperiena y mnponehe 2016., a
BUIlIe cTabala je TOHOBO OJIUCTANO, YIIIABHOM Y
yynepuuma. To je moka3 na ce cradna Op30 ¥ MPUMETHO
OIIOPaBJbajy HaKOH 33/100MjeHIX MOBPEeAa OJ1 JEI0I0Ma.
Ha jemnom crabiy mpucyTHA je ymana Kope, a Ha Behem
Opojy crabana jomr yBeK cy NpUCYTHH JIOMOBH T'paHa U
TpPyJIeXK KOja ce pa3BHja Ha MECTHMa 03J1e/1a.

"Crni Vrh™ sample plot

The crown condition assessment on the Level Il
SP Crni Vrh was carried out on April 20" 2016 and on
July 27", 2016. The assessment was performed on 30
beech trees selected for the annual crown condition
monitoring on subplot 2.

Basic data about Crni Vrh sample plot are given
in PLT table (Table 14).

Tables 15 and 16 present crown condition
parameters and crown damage parameters on the Level
11 sample plot on Crni Vrh in 2016.

The team composed of Dr. Snezana Rajkovié
and Dr. Miroslava Markovi¢ from the Institute of
Forestry carried out the inspection of the trees on April
20™ and on July 27", 2016. The inspection of 30 marked
beech trees included the assessment of defoliation,
foliage transparency and other observations.

It was noted that one tree was completely
uprooted and one dead. Among other observations, it is
important to note that the defoliation of beech trees was
drastically lower during the summer inspection
compared to the inspection in the spring of 2016. A
number of trees were in leaf again, mainly in tufts.
Obviously, the trees were quickly recovering from the
injuries caused by the icebreak. One tree had bark
scorch, while a large number of trees still had broken
branches and rot that had developed at injured spots.
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Tabesa 14. XX2012. (PLT) Tabena ca momamnuma o mapiieii H31B0jE€HOj 3a OIIEHY CTama Kpolmbu cradana, Huso |1, Lpau Bpx
Table 14. XX2012. (PLT) Data on the plot selected for crown condition assessment, Level 1l, Crni vrh

Pestin 6p Kot toane ool mapmele Jatym onene [eorpadcka [eorpadcka Hanmopcka Wnenrndukanuja Tima Ocrana sanaxama
Sequence number Coumfyﬂé’ode Obse‘?\,iﬁoﬁgm Date of assessment ]IJ_mP"Ha AyHHa sicura/Kon Team identification Other observations
atitude Longitude Altitude
1 67 4 270716 +44°07'55" +21°58'38" 19
Tadema 15. XX2012. (TRC) ITapamerpu crama kporumnu, Huso 2, Lipau Bpx
Table 15. XX2012. (TRC) Crown condition parameters, Crni vrh
Pef;%f: * Bpoj maprene . Cymere - Bunsbusoct L TpancnapeHTHOCT
Sequence | Observation ]:I[DaTyM MpoLeHe Bpoj crabna ch'Ta YKJIabhambe CTaT}_/c crabna| Cenka KpOIIIHHe KpolIHhe HC(l)OJllfl_] armja mha Ocrana 3anaKama
number of | plot number ate of survey Tree number Tree Species code R;rgcr)t\;?ilts & | Social class Crown shading Visibility Defoliation Foliage transparency Other observations
trees y

1 4 270716 57 018 01 1 4 2 20
2 4 270716 58 018 01 1 4 2 10
3 4 270716 62 018 01 1 1 1 15 10
4 4 270716 64 018 01 1 4 1 15 5
5 4 270716 65 018 01 1 4 1 5 10
6 4 270716 66 018 01 1 4 1 20 10
7 4 270716 67 018 01 1 4 2 15 10
8 4 270716 68 018 38 5 6 3 100 c gg")’l’:tye’l’;’ gggg)’/ od
9 4 270716 69 018 01 1 4 2 0
10 4 270716 71 018 01 1 4 2 0
11 4 270716 72 018 01 1 4 2 90 80
12 4 270716 73 018 01 1 4 1 5
13 4 270716 74 018 01 1 4 1
14 4 270716 75 018 01 1 4 1
15 4 270716 76 018 01 1 3 1
16 4 270716 77 018 01 1 5 1 40 15 Tpyne epanel Rotten branches
17 4 270716 78 018 01 2 3 1 70 10
18 4 270716 79 018 01 1 5 1 5 5
19 4 270716 87 018 01 2 1 1 50 10
20 4 270716 88 018 01 1 4 1 5 10
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Pe?THe:%J?EOj Bpoj mapuene Cymere — Bunseusoct TpancnapeHTHOCT
Sequence CI))bi‘ ervra)\?ion ZILDaTyM MpoLIeHe Bpoj crabna ch_Ta YKIIaEbhathe CTaT)_/c crabna| Cenka KpOLIE-e K;[omx-be I[e(bomflj a_uuja P J]MLIZIha Ocrana 3aNaKaba
number of | plot number ate of survey Tree number Tree Species code R?nrgcr)t\e/jiltsy& Social class Crown shading Visibility Defoliation Foliage transparency Other observations
trees
21 4 270716 89 018 01 1 3 1 60 35
22 4 270716 90 018 01 1 3 1 5 20 Tpyne epanel Rotten branches
23 4 270716 91 018 01 2 4 1 70 20
24 4 270716 92 018 01 1 3 1 10 15
25 4 270716 94 018 01 1 4 2 15 20
26 4 270716 95 018 Hssamenol Uprooted
27 4 270716 96 018 01 1 4 1 10 10
28 4 270716 97 018 01 1 4 2 30 5
29 4 270716 98 018 01 1 4 1 10 10
30 4 270716 100 018 01 1 4 2 10 10
Ta6ena 16. XX2012. (TRD) ITapamerpu omrrehemsa, Huso 2, Ipau Bpx
Table 16. XX2012. (TRD) Damage parameters, Level Il, Crni vrh
Peru Gpoj . Owrrehenu 1eo O3Haka Heoy
cTabna Bpoj mapuene . Bpewme nactanka Hazus y3poka MuTensurer
sequence | Observation | /S ERORIR | DRI e ifcation of| symptom | Specfication | Locationin |, 0UTehersa Che | Scenuficname | owehena | GUETe IR
nu?:lgeesr of | plot number affected part of symptom crown Age of damage of cause Extent
1 4 050815 57
2 4 050815 58
3 4 050815 62
4 4 050815 64
5 4 050815 65
6 4 050815 66
7 4 050815 67
8 4 050815 68 25 13 3 2 400 42401 6
9 4 050815 69
10 4 050815 71
11 4 050815 72
12 4 050815 73
13 4 050815 74
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Pennu 6poj

Omrehenu neo

O3Haka

Heoy

crabia Bpoj napuene Jlatym npoueHe Bpoj crabna crabma CumMnrom CHUMIITOMA KPOIIBH Bpewe nacranka V3pok Hasus y3pora Hurensurer Ocrana 3amaxama
r?jr?]%‘zr;c;f Olt())ier:l\ﬁ:;o(;? Date of survey Tree number [Specification of| Symptom | Specification | Location in AOEJ;:EZ};Z o Cause Smg?t::;lgsr;ame Oné;iztiba Other observations
trees P affected part of symptom crown 9 9
14 4 050815 75
15 4 050815 76
16 4 050815 7 25 13 3 2 400 42401 3
17 4 050815 78
18 4 050815 79
19 4 050815 87
20 4 050815 88
21 4 050815 89
22 4 050815 90 25 13 3 2 400 42401 1
23 4 050815 91
24 4 050815 92
25 4 050815 94
26 4 050815 95
27 4 050815 96
28 4 050815 97
29 4 050815 98
30 4 050815 100
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KonBeHnmja o 1a/bHHCKOM NPEKOrPaHMYHOM 3araljemy Ba3ayxa
Mebhynapoanu KoonepaTnBHu nporpam 3a npoueny u npaheme yrunaja zarallema pasayxa Ha myme

IInan EBponcke YHuje 3a 3alITUTY 1IyMa o1 aTMocdepckor 3araljema

Tonuimby U3BEIITAj 0 31PABCTBEHOM CTalby IVIABHUX BpcTa JpBeha Ha ocHOBY Aedosnjanuje

Convention on Long-Range Transboundary Air Pollution

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

3emiba (pernon) Vk. ITop. 3emibe (1000 xa): Y. Hosp. lllyma (1000 xa) : Hcrpazkena no.. uryma (1000 xa): Hcrpaxusame 2016-Lpan Bpx
Peny6smka Cpouja Total area of country (1000 ha): Total forest area (1000 ha): Forest area surveyed (1000 ha): Jlumhapu
Country (region): Serbia 8836 2360 103 O6pa3san b1
Repablic of Serbia
Haumonannu oxkan  ueHTap YkynHa nopunHa yeruHapa (1000 xa):  Ykynxa nospumHa aumthapa (1000 xa): Survey 2016
HucTuTyT 32 mymapcTBo — Beorpax Total conifer area (1000 ha): Total broadleaved area (1000 ha): Broadleaves
Institution (National Focal Centre): 179 2181 Form b1
Institute of Forestry, Belgrade
Iepuon uctpaxusama/Survey period: 27.07.2016.
Kaacudukauuja / Classification Ipouenar crabaia ca nedosmjaumjom/ Percentage of trees defoliated
Crtabaa crapa 10 59 roauna Cra6aa crapa 60 roquna 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 YKyIno 018 OCT.BpCTE YKyIno Cae ykyI.
others total others total grand total
noBpumnHa Bpere / area of species
6poj y3opkoBanux cradama/ no. of sample trees 29 29
KJIace gedosujanuje Npou. ry0UTKa YeTHHA
defoliation class percentage of needles loss % (% |% |[% % % % |% (% |% % % %
Hema fepor. 0 ~109 55,17 55,17 55,17
not defoliated 0-10% J ) )
ciaaba nedo. 1 o
slightly defoliated >10-25% 17,24 17,24 17,24
ymepena gedoa. 2
moderately defoliated >25-609% 13,79 13,79 13,79
jaka nedoo. 3
sverely defoliated >60% <100 % 10,35 10,35 10,35
cyBo 4 9 3,45 3,45 3,45
dead 100% , : ,
Yxynuo/ total 100,00 100,00 100,00
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KoHBeHIIHja 0 JaJbHHCKOM MpeKOrpaHU4YHOM 3araljemy Ba3ayxa
Mebhynapoauu KoonepaTuBau nmporpam 3a npoueny u npaheme yrumaja 3araljema Bazayxa Ha myme

Inan EBponcke YHHUje 3a 3aIITHTY IymMa o1 atmocgepckor 3aralema

Toagummkbu H3BENITaj 0 3APABCTBEHOM CTamby INIABHUX BpcTa ApBeha Ha ocHOBY Jedoaujanuje
3emspa: Penyoauka 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

Oo6pazan 11

Hcrpaxusame 2016-Lpan Bpxa

2016

Fagus moesiaca

6poj % crabana ca nedomjaunjom /% trees defoliated
OTJIEHHUX Opoj mpumepnux kiaaca 0 Hema KJjaca 1 ciaba kraca 2 ymepena KJaca 3 jaka KJiace 2-4 ymepeHa keaace 1-4 cua6a no
napuesna cradana ujanuj Hjanuja Aepommjannja Hjanuja KJ1aca 4 cyB: B cyso
o, | veorsmpe | covmmwe | oy | o™ | ackimin | mteme | oo oo
plots trees not defoliated defoliated 'ggg;:::g:jy severely defoliated moderately to dead s“%@gé’ to
4 29 55,17 17,24 13,79 10,35 3,45 27,59 44,83
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I'paduxon 7. Ynopennu npukas nedonujanmje y nepuoxy 2013-2016 — Huso 2, Lpau Bpx
Graph 7. Comparative study of defoliation from 2013 to 2016 — Level Il, Crni Vrh

V¥V 2016. roquan Ha BUT HuBoa 2 LlpHu BpX
mpoleHar crabaia Koja HUCY 3axBaheHa JedonjarujoM
u crabana koja cy 3axBaheHa ciaboM JiedonujaIjoM je
HCTH Kao IMpeaxoJHe IOJHHE, JIOK je IpoueHaT cradana
3axBaheH jakoM JedoJiMjalljoM HWXKH y OJHOCY Ha
npenxoany roauny. ¥ 2015. u 2016. roguau nosehan
je nmpoueHar crabajga ca yMEPEHOM M jaKOM
JeojaijoM y OJJHOCY Ha TPEAXOJIHU MEPHOJ IITO j€
MOCJIEINIIA JISN0JIOMa KOjU je 3aXxBaTHO OBO MOpYYje
kpajem 2014. ronune.

OruienHo nosbe Mokpa ropa

Omena  crama  KpommH — crabama  Ha
OononHauKanujckoj Tauku Huso-a 2 y Mokpoj 'opu
u3BpiueHa je 09.08.2016. rogune. OueHa je u3BplIeHA
Ha 30 crabana Genor 6opa, Koja Cy HAMEHCKH H3][BOjeHa
3a rogumbe npaheme cTama KPOLbU, Ha MoJnapLesn
2.

OcHOBHY HOAaIy, OrJIeAHe mapiene y Mokpoj
T'opu natu cy y Hamenckoj Tabenu PLT (Tabena 17).

VY tabenama 18 u 19 natu cy mapaMmeTpu crama
KpOILIKU U NapameTpu omtehema Ha OMOMHINKALIN]CKOJ
tauku HuBo-a 2 y Mokpoj l'opu y 2016. romunm.

Exuna y cacraBy ap CHexana PajkoBuh u ap
MupocnaBa MapkoBuh u3 MHCTHUTYTa 3a IIIyMapCcTBO j€

In 2016, Level 1l SP Crni Vrh had the same
percentages of trees affected by low or no defoliation as
in the previous year, while the percentage of trees
affected by severe defoliation was lower compared to
the previous year. In 2015 and 2016 the percentage of
trees with moderate and severe defoliation increased
compared to the previous period due to the icebreak that
swept through the area in late 2014,

"Mokra Gora’ sample plot

The crown condition assessment on the Level Il
SP Mokra Gora was carried out on August 9", 2016. The
assessment was performed on 30 Scots pine trees
selected for the annual crown condition monitoring on
subplot 2.

Basic data about Crni VVrh sample plot are given
in PLT table (Table 17).

Tables 18 and 19 present crown condition
parameters and crown damage parameters on the Level
I sample plot on Mokra Gora in 2016.

The team composed of Dr. Snezana Rajkovié
and Dr. Miroslava Markovi¢ from the Institute of
Forestry carried out the inspection of the trees on August
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9. asrycra 2016. w3Bpmmia KOHTPOJHH IIperien
crabana. [Ipernegom je oOyxBaheno 30 o0OpojuaHux
crabana Gemor 0opa U TOM NMPHIUKOM BpIICHA je OlLeHa
nedonujanyje, TPaHCMAPEHTHOCT Jniniha, Kao W ocTana
3anakama. KOHCTaToBaHO je na je KynTypa 37apaBa,
nedonujanyja je BpJo HUCKA M M3HOCH yriaaBHOM 0 J0
10%.

Op ocranmx 3amaxama BaKHO j€ HAIIOMEHYTH
Ja je Ha IeNoj TAa4dKH MHPUCYTHO MHOTO KOPAaCTHX
JUIajeBa, a JIMINAjeBU cy u3Mel)y ocTajior u ojpas
3apaBor cTaHWINTa. KpyHe Cy HMHTEH3MBHO 3e€lieHE,
Jedonujanija MUHIMATHA, HUCY KOHCTaTOBaHe 0OJIeCTH
U IOTETOYMHE, a jenuHa omrehema Ha crabunuma cy
MEXaHUYKa.

9™ 2016. The inspection of 30 marked Scots pine trees
included the assessment of defoliation, foliage
transparency and other observations. It was noted that
the culture was healthy and the defoliation very low,
amounting 0 to 10%.

Among other observations, it is important to
note that the whole sample plot has a large number of
bark lichen. It is important because the presence of
lichens point to a healthy habitat. The crowns are deep
green, defoliation at minimum, no diseases and pests
recorded and the only damage is mechanical.

100

80

60

40

20

2013

2014

2015
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M Jaxa/Severe
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I'paduxon 8. Ynopenuu npukas nedonujanuje y nepuoay 2013-2016 — Huso 2, Moxkpa I'opa
Graph 8. Comparative study of defoliation from 2013 to 2016 — Level Il, Mokra Gora

Y 2016. romunu gaedonujanmja yMmMepeHOT H
jakor WHTEH3UTETa HHje KOHCTATOBAHA HU HA jEIHOM
cTabiy m3nBojeHoM 3a Tpalieme crama KpyHa. Y OBOj
roJuHd Huje Owio HU MpTBUX cTabana. [Iporenar
crabana Koj Kojux HUje 3abenexeHa nedonujanmja je y
2016.roguHu HUXKK y OJHOCY Ha MPEIXO0HE TOAUHE.

In 2016, defoliation of moderate and severe
intensity was not found on any tree selected for crown
condition monitoring. There were no dead trees this
year. The percentage of trees with no defoliation was
lower in 2016 compared to the previous years.
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Tadesna 17. XX2012. (PLT) Tabena ca momanmma o mapiieii H3IBOjEHO]j 3a OIIEHY CTama KpolnmbH cradbana, Huso 11, Mokpa I'opa
Table 17. XX2012. (PLT) Data on the plot selected for crown condition assessment, Level 1, Mokra Gora

Pestin 6p Kot toane ool mapmele Jatym onene [eorpadcka [eorpadcka Hanmopcka Wnenrndukanuja Tima Ocrana sanaxama
Sequence number Coumfyﬂé’ode Obse‘?\,iﬁoﬁgm Date of assessment ]IJ_mP"Ha AyHHa sicura/Kon Team identification Other observations
atitude Longitude Altitude
1 67 5 09.08.2016 +43%45'27" +19°29'00" 12
Tadena 18. XX2012. (TRC) Ilapamerpu crama kpoumsi, Huso 2, Mokpa ['opa
Table 18. XX2012. (TRC) Crown condition parameters, Mokra Gora
Pefi:%f: * Bpoj maprene . Cymeme — Bugysusoct .. | TpaHcmapeHTHOCT
Sequence | Observation ZngyM MpoLeHe Bpoj crabna ch_Ta YKIIambhabhe CTaT}_/c crabina| Cenka KpOIIHHe KpolIHhe HC(l)OJllfl_] amja mha Ocrana 3aMaKamba
number of | plot number ate of survey Tree number Tree Species code R;n;?éa;:ts & | Social class Crown shading Visibility Defoliation Foliage transparency Other observations
trees Y

1 5 090816 82 134 1 2 2 1 0 30 Kopacmu nuwajesu | Bark lichen
2 5 090816 83 134 1 1 1 1 5 30 Kopacmu nuwajesu | Bark lichen
3 5 090816 84 134 1 2 2 1 5 20 Kopacmu nuwajesu | Bark lichen
4 5 090816 105 134 1 1 3 1 5 20 Kopacmu nuwajesu | Bark lichen
5 5 090816 106 134 1 1 2 1 0 30 Kopacmu nuwajesu | Bark lichen
6 5 090816 107 134 1 2 1 1 0 20 Kopacmu nuwajesu | Bark lichen
7 5 090816 113 134 1 1 1 1 0 25 Kopacmu nuwajesu | Bark lichen
8 5 090816 114 134 1 1 4 1 0 60 Kopacmu muwajesu | Bark lichen
9 5 090816 140 134 1 2 2 1 0 25 Kopacmu nuwajesu | Bark lichen
10 5 090816 141 134 1 1 2 1 0 10 Kopacmu nuwajesu | Bark lichen
11 5 090816 142 134 1 2 2 1 5 20 Kopacmu nuwajesu | Bark lichen
12 5 090816 143 134 1 2 2 1 5 15 Kopacmu nuwajesu | Bark lichen
13 5 090816 144 134 1 2 2 1 10 10 Kopacmu nuwajesu | Bark lichen
14 5 090816 165 134 1 2 1 1 0 15 Kopacmu muwajesu | Bark lichen
15 5 090816 166 134 1 2 2 1 10 Kopacmu nuwajesu | Bark lichen
16 5 090816 167 134 1 2 2 1 15 Kopacmu nuwajesu | Bark lichen
17 5 090816 168 134 1 2 3 1 10 15 Kopacmu nuwajesu | Bark lichen
18 5 090816 183 134 1 1 1 1 15 15 Kopacmu muwajesu | Bark lichen
19 5 090816 184 134 1 2 2 1 10 20 Kopacmu muwajesu | Bark lichen
20 5 090816 185 134 1 3 3 2 15 20 Kopacmu muwajesu | Bark lichen
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P poj | Comenne -
S(e:aellje?]ie ngi ;3332?16 Jatym npolieHe bpoj crabna Bpcra yknamame | Craryc crabnal CeHka Kpollme Bﬁig’ﬁ:;ﬂ Hepomnjaunja TpaHCﬂlLaL];%};THOCT Ocrana sanaxama
number of | plot number Date of survey Tree number Tree Species code R?nn;(r)é?ilts & | Social class Crown shading Visibility Defoliation Foliage transparency Other observations
trees y
21 5 090816 193 134 1 1 1 1 10 10 Kopacmu muwajesu | Bark lichen
22 5 090816 194 134 1 1 2 1 10 10 Kopacmu muwajesu | Bark lichen
23 5 090816 213 134 1 2 2 1 10 10 Kopacmu muwajesu | Bark lichen
24 5 090816 214 134 1 3 3 1 5 10 Kopacmu muwajesu | Bark lichen
25 5 090816 215 134 1 3 2 1 10 Kopacmu nuwajesu | Bark lichen
26 5 090816 223 134 1 1 2 1 15 10 Kopacmu muwajesu | Bark lichen
27 5 090816 224 134 1 3 2 1 5 10 Kopacmu nuwajesu | Bark lichen
28 5 090816 320 134 1 2 2 1 10 15 Kopacmu nuwajesu | Bark lichen
29 5 090816 359 134 1 1 2 1 10 15 Kopacmu nuwajesu | Bark lichen
30 5 090816 407 134 1 1 2 1 5 5 Kopacmu nuwajesu | Bark lichen
Tadena 19. XX2012. (TRD) Ilapamerpu omrehemwa, Huso 2, Mokpa 'opa
Table 19. XX2012. (TRD) Damage parameters, Level Il, Mokra Gora
Pennu 6poj
oty | ‘S| oo | it | o | Cowmos | oo | s | SPEEIT |pc|egie) WR| gc amans
number of plot number Date of survey Tree number |Specification of| Symptom | Specification | Location in Age of damage Cause name of cause Extent Other observations
trees affected part of symptom crown
1 5 090816 82 Kopacmu nuwajesu | Bark lichen
2 5 090816 83 Kopacmu muwajesu | Bark lichen
3 5 090816 84 Kopacmu nuwajesu | Bark lichen
4 5 090816 105 Kopacmu nuwajesu | Bark lichen
5 5 090816 106 Kopacmu muwajesu | Bark lichen
6 5 090816 107 Kopacmu nuwajesu | Bark lichen
7 5 090816 113 Kopacmu nuwajesu | Bark lichen
8 5 090816 114 Kopacmu muwajesu | Bark lichen
9 5 090816 140 Kopacmu nuwajesu | Bark lichen
10 5 090816 141 Kopacmu nuwajesu | Bark lichen
11 5 090816 142 Kopacmu muwajesu | Bark lichen
12 5 090816 143 Kopacmu nuwajesu | Bark lichen
13 5 090816 144 Kopacmu nuwajesu | Bark lichen
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Pennu 6poj

B el [T I R e o el IRl v il
number of | plot number Date of survey Tree number S;;ifc;ltcez(ijtlon of| Symptom | Specification | Location in Age of damage Cause name of cause Extent Other observations
trees part of symptom crown
14 5 090816 165 Kopacmu nuwajesu | Bark lichen
15 5 090816 166 Kopacmu nuwajesu | Bark lichen
16 5 090816 167 Kopacmu nuwajesu | Bark lichen
17 5 090816 168 Kopacmu nuwajesu | Bark lichen
18 5 090816 183 Kopacmu nuwajesu | Bark lichen
19 5 090816 184 Kopacmu nuwajesu | Bark lichen
20 5 090816 185 Kopacmu nuwajesu | Bark lichen
21 5 090816 193 Kopacmu nuwajesu | Bark lichen
22 5 090816 194 Kopacmu nuwajesu | Bark lichen
23 5 090816 213 Kopacmu nuwajesu | Bark lichen
24 5 090816 214 Kopacmu nuwajesu | Bark lichen
25 5 090816 215 Kopacmu nuwajesu | Bark lichen
26 5 090816 223 Kopacmu nuwajesu | Bark lichen
27 5 090816 224 Kopacmu nuwajesu | Bark lichen
28 5 090816 320 Kopacmu nuwajesu | Bark lichen
29 5 090816 359 Kopacmu muwajesu | Bark lichen
30 5 090816 407 Kopacmu nuwajesu | Bark lichen
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KonBeHnmja o 1a/bHHCKOM NPEKOrPaHMYHOM 3araljemy Ba3ayxa
Mebhynapoauu KoonepatuBau nporpam 3a npoueHy u npahemwe yruuaja zarahes-a Bazayxa Ha myme
IInan EBponcke YHuje 3a 3al0TUTY 1IyMa o1 aTMocdepckor 3araljema
Toaummu U3BeUITaj 0 31PaBCTBEHOM CTamy IJIAaBHUX BpcTa ApBeha Ha ocHoBY nedoanjanuje
Convention on Long-Range Transboundary Air Pollution
International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution
Annual report on health status of main tree species on the basis of defoliation

3emiba (pernon) VY. ITop. 3emibe (1000 xa): Y. Hosp. lllyma (1000 xa) : Hcrpazkena no.. uryma (1000 xa): Hcrpaxusame 2016-Moxkpa I'opa
Peny6smka Cpouja Total area of country (1000 ha): Total forest area (1000 ha): Forest area surveyed (1000 ha): Yerunapu

Country (region): Serbia 8836 2360 103 Ofpa3zan Al

Repablic of Serbia

Haumonannu oxkan  ueHTap YkynHa nopunHa yeruHapa (1000 xa):  Ykynxa nospumHa aumthapa (1000 xa): Surv_ey 2016

HucTuTyT 32 mymapcTBo — Beorpax Total conifer area (1000 ha): Total broadleaved area (1000 ha): Conifers

Institution (National Focal Centre): 179 2181 Form Al

Institute of Forestry, Belgrade

Iepuon uctpaxusama/Survey period: 09.08.2016

Kaacudukauuja / Classification Ipouenar cradana ca nedomjanujom/ Percentage of trees defoliated
Cra6aa crapa 10 59 roquna Cra6aa crapa 60 roquna u BuIe
Trees up to 59 years old Trees 60 years and older
1 2 |3 |4 |5 6 7(1-6) 8 |9 (10 |11 |12 13 14 15
(8-13) (1-14)
Bpcra/ species:
134 OCT.BpCTE YKynno OCT.BpCTE YKynno Cge yKynm.
others total others total grand total
noBpumnHa Bpere / area of species
6poj y3opkoBanux cradana/ no. of sample trees 30 30 30
KJace gedoamjanuje npou. ry0uTKAa YeTHHA
defoliation class percentage of needles loss % % (% |% |% % % % (% |% |% (% % % %
Hema gegon. 0 o
not defoliated 0-10% 90.0 90.0 90.0
ciaba nedor. 1 o
ymepena gedoa. 2
moderately defoliated >25-60 % 0.00 0.00 0.00
jaka nedoo. 3
saverelydefoliated >60% <100 % 0.00 0.00 0.00
CyBO 4 o
dead 100% 0.00 0.00 0.00
Yicymno! total 100.00 100.00 100




KoHBeHIIHja 0 JaJbHHCKOM MpeKOrpaHU4YHOM 3araljemy Ba3ayxa
Mebhynapoauu KooneparuBau nmporpam 3a npoueny u npaheme yrumnaja 3araljema Bazayxa Ha myme

Inan EBponcke YHHUje 32 3alITHTY IymMa o1 atMmocgepckor 3aralema

Toagummkbu H3BENITaj 0 3APABCTBEHOM CTamby INIABHUX BpcTa ApBeha Ha ocHOBY adedoaujanuje
3emspa: Penyoauka 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

Besn 6op Pinus sylvestris L.

Besn 6op

Survey

Form C

Oopa3an 1]

Hcrpaxusame 2016-Moxkpa I'opa

2016

Pinus sylvestris L

6poj % crabana ca nepoamjammjom /% trees defoliated
OTJIeIHUX Opoj mpumepHuX Kiaaca 0 Hema KkJjaca 1 ciaba kraca 2 ymepena KJaca 3 jaka KJiace 2-4 ymepeHa kace 1-4 cnaga o
napueJia cradana edosamjanuje edoamjanuja Aeomjaiija edoamjanuja KkJaca 4 cyBo 0 CYBO cyso
no o?lslample no. of sample ! clasg 0II ! l(I:Iass 1 sjlig;lhtfy class 2 ! clasg 3“ ! class 4 deyad C|}£]iSS 2yt0 4 class 1to4
' trees h ; moderately . slightly to
plots not defoliated defoliated defoliated severely defoliated moderately to dead dead
5 30 90.00 10.00 0.00 0.00 0.00 0.00 10.00
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I'paduxon 9. Crenen nedonmjaruje y 2016.roguan — BUT Huso 2
Graph 9. Defoliation degree in 2016 — Level Il sample plot

On cBa TpH JIOKAJIHUTETA, KA0 U y NPEIXOTHUM
roauHama, HajBehu mporeHat crabana W3JBOjEHHMX 3a
mpaheme crama KpyHa Koja HHCY 3axBaheHa
nedonujanujoM peructpoBaH je Ha Mokpoj ['opu. Ha
OBOM TIOJbY HHCY perucrpoBana crabia ca
JiehoJTHjaIijoM CpeIiher U jaKor HHTEH3UTETa.

11. ®JOPUCTHYKA U BEI'ETAIIMJCKA
HUCTPAKUBAIHA Y 2016. TOAUHU

[IpoyuyaBawe mnpuzemHe Bererauuje y 2016.
TOJIMHU M3BPIICHO je y TpU acrekrta: nponehnu, netmu
u jecerbd. M y OBOj TONMHM OCMaTpama HM3BpILICHA Cy
¢duopyicTHUKa W BEreTalMjCKa HCTPAXKHBamba 110
npeaBul)eHo] METONUIM 3a TPUKYIUbake H o0panry
momataka (International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on
Forests - ICP Forests).

11.1. Oraeana mapuena HuBoa 2 Komaonunk

Or1ieHa TOKPOBHOCTH MPUCYTHHUX BPCTA y CIpaTy
npeeha. xOyma W npuzeMmHe (Jope H3BpIICHA je€
01.06.2016. rogune. 27.07.2016. rogune u 14.10.2016.
TOJIMHE Ha PaHUWje MOCTABJLEHUM OTJICTHHM Mapliesiama
y Bumy kBaapara (10 x 10 m), ymme je yKyImHO

Looking at the three study location, the situation
was the same as in previous years. Out of all trees
selected for the crown condition monitoring, the largest
percentage of trees not affected by defoliation was
registered on Mokra Gora. This sample plot had no trees
affected by moderate or severe defoliation.

11. FLORISTIC AND VEGETATION SURVEYS IN
2016

The survey of ground vegetation in 2016 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 "Kopaonik™ Level Il sample plot

The assessments of species cover in the tree,
shrub and herb layers were done on June 1%, 2016, then
on July 27", 2016 and finally on October 14", 2016, on
previously established square sample units (10 x 10 m),
which cover an area of 400 m?. These units were visibly
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ob0yxsaherno 400 m? nmoBpmmue. HaBenene mapruene cy
Ha TepeHy BUIHO OOeNexKeHe.

Y rtabemm 20 (O6pazany  XX2012.PLV)
NPUKa3aHd Cy OCHOBHM IOJAald O  OIJICTHAM
MoBpIIHHAMa (HaaMopcka BHCHHA. Teorpad)cka MHPUHA
U JyXWHA. JaTyM OIEeHE. MOKPOBHOCT cmpara napseha.
xKOyma W mpu3eMHe (Qiope. CpeAma BHCHHA CIpaTa
KOyma W mpuseMHe (ope. TOKPOBHOCT MaxOBHHA.
HETIOKPUBEHH /€0 3EeMJBHMIITA. Ka0 M IOKPHUBEHOCT
3eMJBUINTA JJUCHUM OIaJIOM).

Y Tabemu 21 (O6pazanm XX2012.VEM) je
MpUKa3aH CIHCAaK EBUICHTHPAHWX OMJbaKa Ca OIEHOM
BUXOBE IMOKPOBHOCTU H3paXXEHE y TMPOLEHTUMA IO
CIpaToBUMA.

Y opmHOCY Ha TNpeTXOJHE TOIUHE Y
(bJIOPUCTHYKOM CacTaBy, OCUM CE30HCKHX BapHjalvja
NPUCYCTBA M TIOKPOBHOCTH PErMCTPOBAHUX BPCTA, HUjE
om0 3HauajHUjuX npomeHa. On HOBHX OWMJFHUX BpCTa
Ha OTJIEHMM MOBpIIMHAMA KOHCTATOBAaHO je CaMoO Ha
Tpehem KBajpary mojeuHavyHo mpucycTBo BpcTe Ribes
petraeum y cmpary mpmsemHe ¢iaope. OBa BpcTa je
paHHWje  pEeTUCTpOBaHA  HA  [IUpEM  TMOAPYYjYy
OMOMHIOWKAIMjCKE Tayke Yy COpaTy KOyma, BaH
OTJICIHUX MOBPIIMHA 32 mpahewme (iiope u Bereramyje.

Ilopen Tora Ha OrJIeMHMM MOBPIIMHAMA
peructpoBano je mosehano mpucycrtBo Bpcte Solidago
virgaurea, a yciea mpoCBET/LEHOCTH CKJIOMA 3HAYAjHHje
je mosehano mpucyctBo Bpcra Stellaria nemorum wu
Epilobium montanum.

Figure 51. Paris quadrifolia (SU 1)

marked in the field.

Table 20 (Form XX2012.PLV) shows the most
important characteristics of the sample units (altitude,
latitude and longitude, assessment date, tree layer cover,
shrub layer cover, herb layer cover, mean height of the
shrub and herb layers, moss cover, barren soil and
litterfall cover.

Table 21 (Form XX2012.VEM) contains a list
of registered plants with their cover percentage for each
layer.

Compared to the previous year, there were no
significant changes in the floristic composition except
for seasonal variations in the presence and the cover of
the registered species. The presence of new plant species
was registered only on the third square unit but it was
only the occasional presence of Ribes petraeum
individual plants in the herb layer. This species had been
registered in the wider area of the sample plot in the
shrub layer beyond the area designated for ground flora
and vegetation surveys.

Besides, the sample areas recorded an increasing
presence of Solidago virgaurea, while the openings in
the canopy increased the presence of Stellaria nemorum
and Epilobium montanum.

Cummka 52. Solidago virgaurea (OIT 1)
Figure 52. Solidago virgaurea (SUII)
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Ta6ena 20. XX2012. (PLV) Tabena ca mojaruma rnpuseMHe Bereraiuje - Komaonuk

Table 20. XX2012. (PLV) Data on ground vegetation - Kopaonik

SUOITRAIBSTO JBYI0
BHRXERIIRE BIRLI()

(%) 18A00 JanIT]
(9%) Woreno WHHOUIC

BLITUIINOE LOOHOGUANO] |

20
20
20
30
40

50

10
10
10
50
30
20

(%) Jan09 |10s areg
(%) eLmMHIrNOE
0o uHogudMonoy

20

10
20
10
20
10

10
15

10

(%) 19109 sso
(9%) eHHEOXBN LOOHEOANO]

10

(9%) 18109 J9Ae| QloH
(9%) odord ormocud
eredid 1ooHg0dNO] |

80
95
90
80
90
80
90
95
90
85
95
90

(w) ybBiay ueaw Jake| qlaH
(w) adorr) onwaendu
ereduo enuoud eHod)

0.4
0.4
0.3
0.4
0.4
0.3
0.4
0.4
0.3
0.4
0.4
0.3

(%) 18109 JaAe| gnUys
eHAgx ereduo 1ooHg0dNO] |

15
20

15
10
10
10
10
10
12

10
10

(w) 1ybiay ueaw Jake| gniys
(w) eHAOX
ereduo eHuoud eHIod))

0.8

0.8

1.5
1.5
15

0.7

0.7

0.7

(9%) 1an02 1aAe] 9311
eyoadr eiedud 1ooHgodM0] |

40

40

40

50
50
50
50
50
50
70
50
50

(zw) eate pajdwes |g101
() enumdson enegondos g

100
100
100
100
100
100
100
100
100
100
100
100

90u84
erediQ

(3p0o) spminyy
(rox) eHnond exodonwire

35
35
35
35
35
35
35
35
35
35
35
35

apnubuo
BHIDKAY eo(edios |

2048 50

2048 50

2048 50

204850

204850

2048 50

2048 50

2048 50

204850

204850

2048 50

2048 50

apnineT]
eHudum exodedios |

431730

431730

431730

431730

431730

431730

431730

431730

431730

431730

431730

431730

Burdwres jo areqg
OHOIIO WALR]!

01.06.2016.
27.07.2016.
14.10.2016.
01.06.2016.
27.07.2016.
14.10.2016.
01.06.2016.
27.07.2016.
14.10.2016.
01.06.2016.
27.07.2016.
14.10.2016.

poylew
Surdweg/eaeaondoeA HUREH

2
2
2
2
2
2
2
2
2
2
2
2

SIaqisw wea) Jo
JoquINN/eNUL BEOHELh [odq

Jagwinu AsAIng
oHomo [odq

sa|dwres
10 JaquinN/exdoeA fodg

Jaquinu nun sjdwes
oronden fodq

apo) Aiuno)
eaexd|y

67

67

67
67

67

67

67
67
67

67

67
67

Jaguinu adusnbas
fodg nnIrag

10
11
12

78



Taodena 21. XX2012.(VEM) Tabena nporieHe npu3eMHe Beretamuje - KomaoHuk
Table 21. XX2012.(VEM) Datafile with ground vegetation assessments - Kopaonik

Pennu Opoj . Bpoj y3opka Bpoj onene IToxposrocT (%) Huso .
Sequence bpoj napuene Number of Survey BPCTa Copar Iomora\Substrate Cover of the species JeTepMUuHaLuje Ocrana sanaKaa
number Plot number samples number Species code Layer %) ] Levgl of_ Other observations
etermination
1. 1 1 1 026.004.001 1 1 40 5
2. 1 1 1 80.009.007 2 1 15 5
3. 1 1 1 080.028.002 2 1 0.2 5
4. 1 1 1 193.004.103 3 1 35 5
5. 1 1 1 169.096.017 3 1 20 5
6. 1 1 1 057.006.001 3 1 8 5
7. 1 1 1 80.009.007 3 1 4 5
8. 1 1 1 169.091.001 3 1 4 5
9. 1 1 1 189.002.015 3 1 3 5
10. 1 1 1 154.021.027 3 1 3 5
11. 1 1 1 154.027.021 3 1 2 5
12. 1 1 1 189.002.031 3 1 1 5
13. 1 1 1 189.002.022 3 1 1 5
14. 1 1 1 189.002.029 3 1 1 5
15. 1 1 1 183.047.001 3 1 1 5
16. 1 1 1 047.008.011 3 1 0.4 5
17. 1 1 1 183.004.002 3 1 0.2 5
18. 1 1 1 148.029.017 3 1 0.2 5
19. 1 1 1 026.004.001 3 1 0.1 5
20. 1 1 1 080.028.002 3 1 0.1 5
21. 1 1 2 026.004.001 1 1 40 5
22. 1 1 2 80.009.007 2 1 20 5
23. 1 1 2 080.028.002 2 1 0.2 5
24. 1 1 2 193.004.103 3 1 35 5
25. 1 1 2 169.096.017 3 1 20 5
26. 1 1 2 154.027.021 3 1 8 5
217. 1 1 2 80.009.007 3 1 7 5
28. 1 1 2 169.091.001 3 1 5 5
29. 1 1 2 154.021.027 3 1 5 5
30. 1 1 2 057.006.001 3 1 4 5
31. 1 1 2 189.002.029 3 1 3 5
32. 1 1 2 189.002.015 3 1 3 5
33. 1 1 2 168.001.015 3 1 3 5
34. 1 1 2 189.002.022 3 1 2 5
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Huso

Pennu Opoj . Bpoj yzopka Bpoj ouene TToxpoHoCT (% .
Sequengej bpoj napuene I\Il)ujm }l])erpof pSlJJ rvey BPCTa Copar Iowora\Substrate Coverpo f the Spfeci)es JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
35. 1 1 2 169.181.065 3 1 2 5
36. 1 1 2 169.172.001 3 1 2 5
37. 1 1 2 189.002.031 3 1 1 5
38. 1 1 2 183.047.001 3 1 1 5
39. 1 1 2 123.005.008 3 1 1 5
40. 1 1 2 047.008.011 3 1 0.4 5
41. 1 1 2 183.004.002 3 1 0.2 5
42. 1 1 2 169.003.001 3 1 0.2 5
43. 1 1 2 026.004.001 3 1 0.1 5
44. 1 1 2 080.028.002 3 1 0.1 5
45. 1 1 3 026.004.001 1 1 40 5
46. 1 1 3 80.009.007 2 1 15 5
47. 1 1 3 080.028.002 2 1 0.2 5
48. 1 1 3 193.004.103 3 1 35 5
49. 1 1 3 80.009.007 3 1 5 5
50. 1 1 3 169.091.001 3 1 5 5
51. 1 1 3 154.021.027 3 1 5 5
52. 1 1 3 189.002.015 3 1 3 5
53. 1 1 3 189.002.029 3 1 2 5
54. 1 1 3 189.002.022 3 1 1 5
55. 1 1 3 169.181.065 3 1 1 5
56. 1 1 3 057.006.001 3 1 1 5
57. 1 1 3 169.172.001 3 1 1 5
58. 1 1 3 168.001.015 3 1 1 5
59. 1 1 3 123.005.008 3 1 1 5
60. 1 1 3 189.002.031 3 1 0.5 5
61. 1 1 3 047.008.011 3 1 0.4 5
62. 1 1 3 123.005.001 3 1 0.2 5
63. 1 1 3 169.003.001 3 1 0.2 5
64. 1 1 3 026.004.001 3 1 0.1 5
65. 1 1 3 080.028.002 3 1 0.1 5
66. 2 2 1 26.004.001 1 1 50 5
67. 2 2 1 26.004.001 2 1 10 5
68. 2 2 1 80.009.007 2 1 2 5
69. 2 2 1 193.004.103 3 1 40 5
70. 2 2 1 80.009.007 3 1 10 5
71. 2 2 1 169.091.001 3 1 10 5
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Huso

Pennu Opoj . Bpoj yzopka Bpoj ouene TToxpoHoCT (% .
Sequengej bpoj napuene I\Il)ujm }l])erpof pSlJJ rvey BPCTa Copar Iowora\Substrate Coverpo f the Spfeci)es JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
72. 2 2 1 169.096.017 3 1 7 5
73. 2 2 1 189.002.022 3 1 5 5
74. 2 2 1 189.002.015 3 1 5 5
75. 2 2 1 189.002.029 3 1 5 5
76. 2 2 1 154.021.027 3 1 4 5
77. 2 2 1 061.014.001 3 1 3 5
78. 2 2 1 154.027.021 3 1 2 5
79. 2 2 1 132.018.006 3 1 1 5
80. 2 2 1 26.004.001 3 1 1 5
81. 2 2 1 80.028.002 3 1 1 5
82. 2 2 1 047.008.011 3 1 0.5 5
83. 2 2 1 123.005.001 3 1 0.5 5
84. 2 2 1 151.001.003 3 1 0.3 5
85. 2 2 1 193.004.007 3 1 0.2 5
86. 2 2 1 57.006.001 3 1 0.2 5
87. 2 2 1 80.021.001 3 1 0.2 5
88. 2 2 1 169.173.030 3 1 0.1 5
89. 2 2 1 193.016.008 3 1 0.1 5
90. 2 2 1 26.004.001 1 1 50 5
91. 2 2 1 26.004.001 2 1 10 5
92. 2 2 1 80.009.007 2 1 2 5
93. 2 2 1 193.004.103 3 1 50 5
94. 2 2 1 80.009.007 3 1 10 5
95. 2 2 1 169.091.001 3 1 10 5
96. 2 2 2 189.002.022 3 1 5 5
97. 2 2 2 189.002.015 3 1 5 5
98. 2 2 2 189.002.029 3 1 5 5
99. 2 2 2 169.181.065 3 1 5 5
100. 2 2 2 154.021.027 3 1 4 5
101. 2 2 2 154.027.021 3 1 3 5
102. 2 2 2 109.001.054 3 1 3 5
103. 2 2 2 169.096.017 3 1 1 5
104. 2 2 2 57.006.001 3 1 1 5
105. 2 2 2 132.018.006 3 1 1 5
106. 2 2 2 26.004.001 3 1 1 5
107. 2 2 2 80.028.002 3 1 1 5
108. 2 2 2 169.003.001 3 1 1 5
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Pennu Opoj

Bpoj y3opxa

Bpoj onene

IToxposrocT (%)

Huso

Sequence bpoj napuene Number of Survey BPCTa Copar Iowora\Substrate Cover of the species JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
109. 2 2 2 047.008.011 3 1 0.5 5
110. 2 2 2 123.005.001 3 1 0.5 5
111. 2 2 2 168.001.015 3 1 0.5 5
112. 2 2 2 80.021.001 3 1 0.5 5
113. 2 2 2 151.001.003 3 1 0.3 5
114, 2 2 2 169.172.001 3 1 0.3 5
115. 2 2 2 193.004.007 3 1 0.2 5
116. 2 2 2 169.173.030 3 1 0.2 5
117, 2 2 2 193.016.008 3 1 0.1 5
118. 2 2 3 26.004.001 1 1 50 5
119. 2 2 3 26.004.001 2 1 10 5
120. 2 2 3 80.009.007 2 1 2 5
121. 2 2 3 193.004.103 3 1 50 5
122. 2 2 3 169.091.001 3 1 10 5
123. 2 2 3 80.009.007 3 1 8 5
124, 2 2 3 154.021.027 3 1 7 5
125. 2 2 3 189.002.015 3 1 5 5
126. 2 2 3 189.002.029 3 1 4 5
127. 2 2 3 189.002.022 3 1 3 5
128. 2 2 3 109.001.054 3 1 3 5
129. 2 2 3 169.181.065 3 1 2 5
130. 2 2 3 57.006.001 3 1 1 5
131. 2 2 3 132.018.006 3 1 1 5
132. 2 2 3 26.004.001 3 1 1 5
133. 2 2 3 80.028.002 3 1 1 5
134. 2 2 3 047.008.011 3 1 0.5 5
135. 2 2 3 123.005.001 3 1 0.5 5
136. 2 2 3 80.021.001 3 1 0.4 5
137. 2 2 3 168.001.015 3 1 0.3 5
138. 2 2 3 169.172.001 3 1 0.3 5
139. 2 2 3 193.004.007 3 1 0.2 5
140. 2 2 3 193.016.008 3 1 0.1 5
141. 3 3 1 26.004.001 1 1 50 5
142. 3 3 1 26.004.001 2 1 10 5
143. 3 3 1 80.009.007 2 1 3 5
144, 3 3 1 164.001.003 2 1 1 5
145. 3 3 1 193.004.103 3 1 40 5
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Huso

Pennu Opoj . Bpoj yzopka Bpoj ouene TToxpoHoCT (% .
Sequengej bpoj napuene I\Il)ujm }l])erpof pSlJJ rvey BPCTa Copar Iowora\Substrate Coverpo f the Spfeci)es JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
146. 3 3 1 189.002.015 3 1 8 5
147. 3 3 1 189.002.022 3 1 5 5
148. 3 3 1 189.002.029 3 1 5 5
149. 3 3 1 154.021.027 3 1 4 5
150. 3 3 1 80.009.007 3 1 3 5
151. 3 3 1 193.004.999 3 1 2 2
152. 3 3 1 26.004.001 3 1 2 5
153. 3 3 1 169.096.017 3 1 2 5
154. 3 3 1 164.001.003 3 1 2 5
155. 3 3 1 154.027.021 3 1 1 5
156. 3 3 1 109.001.054 3 1 1 5
157. 3 3 1 047.008.011 3 1 1 5
158. 3 3 1 132.018.006 3 1 0.5 5
159. 3 3 1 168.001.015 3 1 0.5 5
160. 3 3 1 169.181.065 3 1 0.2 5
161. 3 3 1 077.001.004 3 1 0.2 5
162. 3 3 1 123.005.001 3 1 0.1 5
163. 3 3 2 26.004.001 1 1 50 5
164. 3 3 2 26.004.001 2 1 10 5
165. 3 3 2 80.009.007 2 1 3 5
166. 3 3 2 164.001.003 2 1 1 5
167. 3 3 2 193.004.103 3 1 40 5
168. 3 3 2 189.002.015 3 1 8 5
169. 3 3 2 189.002.022 3 1 7 5
170. 3 3 2 189.002.029 3 1 7 5
171. 3 3 2 154.021.027 3 1 6 5
172. 3 3 2 80.009.007 3 1 5 5
173. 3 3 2 193.004.999 3 1 2 2
174. 3 3 2 26.004.001 3 1 2 5
175. 3 3 2 169.096.017 3 1 2 5
176. 3 3 2 047.008.011 3 1 2 5
177. 3 3 2 164.001.003 3 1 2 5
178. 3 3 2 154.027.021 3 1 1 5
179. 3 3 2 109.001.054 3 1 1 5
180. 3 3 2 168.001.015 3 1 1 5
181. 3 3 2 169.181.065 3 1 0.5 5
182. 3 3 2 132.018.006 3 1 0.5 5
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Huso

Pennu Opoj . Bpoj yzopka Bpoj ouene TToxpoHoCT (% .
Sequengej bpoj napuene I\Il)ujm }l])erpof pSlJJ rvey BPCTa Copar Iowora\Substrate Coverpo f the Spfeci)es JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
183. 3 3 2 169.003.001 3 1 0.3 5
184. 3 3 2 077.001.004 3 1 0.2 5
185. 3 3 2 123.005.001 3 1 0.1 5
186. 3 3 3 26.004.001 1 1 50 5
187. 3 3 3 26.004.001 2 1 12 5
188. 3 3 3 80.009.007 2 1 2 5
189. 3 3 3 164.001.003 2 1 1 5
190. 3 3 3 193.004.103 3 1 40 5
191. 3 3 3 189.002.015 3 1 8 5
192. 3 3 3 154.021.027 3 1 6 5
193. 3 3 3 189.002.022 3 1 4 5
194. 3 3 3 189.002.029 3 1 4 5
195. 3 3 3 80.009.007 3 1 4 5
196. 3 3 3 193.004.999 3 1 2 2
197. 3 3 3 26.004.001 3 1 2 5
198. 3 3 3 164.001.003 3 1 2 5
199. 3 3 3 047.008.011 3 1 1.5 5
200. 3 3 3 109.001.054 3 1 1 5
201. 3 3 3 168.001.015 3 1 0.7 5
202. 3 3 3 132.018.006 3 1 0.5 5
203. 3 3 3 077.001.004 3 1 0.2 5
204. 3 3 3 169.181.065 3 1 0.1 5
205. 4 4 1 26.004.001 1 1 70 5
206. 4 4 1 80.009.007 2 1 8 5
207. 4 4 1 164.001.003 2 1 0.2 5
208. 4 4 1 57.006.001 3 1 20 5
209. 4 4 1 193.004.103 3 1 15 5
210. 4 4 1 169.096.017 3 1 10 5
211. 4 4 1 80.009.007 3 1 8 5
212. 4 4 1 154.021.027 3 1 8 5
213. 4 4 1 189.002.015 3 1 3 5
214, 4 4 1 189.002.031 3 1 2 5
215. 4 4 1 132.018.006 3 1 2 5
216. 4 4 1 26.004.001 3 1 2 5
217. 4 4 1 123.005.001 3 1 2 5
218. 4 4 1 061.014.001 3 1 2 5
219, 4 4 1 169.181.065 3 1 0.5 5
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Huso

Pennu Opoj . Bpoj yzopka Bpoj ouene TToxpoHoCT (% .
Sequengej bpoj napuene I\Il)ujm }l])erpof pSlJJ rvey BPCTa Copar Iowora\Substrate Coverpo f the Spfeci)es JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
220. 4 4 1 140.005.006 3 1 0.5 5
221. 4 4 1 80.028.002 3 1 0.4 5
222. 4 4 1 169.172.001 3 1 0.4 5
223. 4 4 1 164.001.003 3 1 0.3 5
224, 4 4 1 193.004.999 3 1 0.2 2
225. 4 4 1 168.001.015 3 1 0.1 5
226. 4 4 2 26.004.001 1 1 50 5
2217. 4 4 2 80.009.007 2 1 10 5
228. 4 4 2 164.001.003 2 1 0.2 5
229. 4 4 2 57.006.001 3 1 20 5
230. 4 4 2 193.004.103 3 1 15 5
231 4 4 2 169.096.017 3 1 15 5
232. 4 4 2 154.027.021 3 1 10 5
233. 4 4 2 80.009.007 3 1 10 5
234, 4 4 2 154.021.027 3 1 10 5
235. 4 4 2 123.005.008 3 1 5 5
236. 4 4 2 123.005.001 3 1 4 5
237. 4 4 2 189.002.015 3 1 3 5
238. 4 4 2 132.018.006 3 1 2 5
239. 4 4 2 26.004.001 3 1 2 5
240. 4 4 2 169.003.001 3 1 2 5
241. 4 4 2 189.002.031 3 1 1 5
242. 4 4 2 169.181.065 3 1 1 5
243. 4 4 2 140.005.006 3 1 0.5 5
244, 4 4 2 168.001.015 3 1 0.5 5
245, 4 4 2 80.028.002 3 1 0.4 5
246. 4 4 2 169.172.001 3 1 0.4 5
247. 4 4 2 164.001.003 3 1 0.3 5
248. 4 4 2 109.001.054 3 1 0.3 5
249. 4 4 2 193.004.999 3 1 0.2 2
250. 4 4 3 26.004.001 1 1 50 5
251. 4 4 3 80.009.007 2 1 10 5
252. 4 4 3 164.001.003 2 1 0.2 5
253. 4 4 3 193.004.103 3 1 15 5
254, 4 4 3 154.021.027 3 1 10 5
255. 4 4 3 57.006.001 3 1 10 5
256. 4 4 3 80.009.007 3 1 7 5
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Huso

Pennu Opoj . Bpoj yzopka Bpoj ouene TToxpoHoCT (% .
Sequengej bpoj napuene I\Il)ujm }l])erpof pSlJJ rvey BPCTa Copar Iowora\Substrate Coverpo f the Spfeci)es JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
257. 4 4 3 189.002.015 3 1 3 5
258. 4 4 3 123.005.001 3 1 3 5
259. 4 4 3 132.018.006 3 1 2 5
260. 4 4 3 26.004.001 3 1 2 5
261. 4 4 3 123.005.008 3 1 2 5
262. 4 4 3 169.181.065 3 1 1 5
263. 4 4 3 169.003.001 3 1 1 5
264, 4 4 3 189.002.031 3 1 0.5 5
265. 4 4 3 80.028.002 3 1 0.4 5
266. 4 4 3 164.001.003 3 1 0.3 5
267. 4 4 3 193.004.999 3 1 0.2 2
268. 4 4 3 169.172.001 3 1 0.2 5
269. 4 4 3 109.001.054 3 1 0.1 5
270. 4 4 3 168.001.015 3 1 0.1 5
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11.2. Orjeana nmapuesa Husoa 2 Ilpuu Bpx

Y 2016. roguHu Ha OMOMHIUKAIM]CKO] Ta4KH
HuBoa Il — LpHm Bpx H3BpHIEHO je TNpOydaBame
MpU3eMHE BereTalfje y TPH acleKTa: JeTHH, IpoiehHn
U jecerbH. Y YeTBPTOj TOJUHM OCMAaTpama U3BpIICHA CY
¢dropucTuKka M BereTalWjcKa HCTpaKWBamba IO
npenBuheHo] METOAWIH 3a TPUKYIUbame U 00pamy
mogaraka (International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on
Forests - ICP Forests). OmnieHa TOKpOBHOCTH MPHUCYTHUX
Bpcta y cmpary apseha, xOyma u mpusemne d¢uope
u3BpiieHa je 02.06.2016. rogune, 26.07.2016. roqune u
13.10.2016. romMHE Ha TOCTAaBJLEHUM OIJIEIHHUM
napuenama y Buay kBampata (10 X 10 m), gume je
ykynmHO oOyxBaheHo 400 m? mnospmmHe. HaBenene
napiesne cy Ha TepeHy BUIHO OOelexKeHe.

Y  rtabemm 22 (O6pazanr  XX2012.PLV)
NpUKa3aHd Cy OCHOBHH TIOJald O  OTJICJAHUM
NOBpIIMHaMa (HaJMOpCKa BHCHHA, Teorpad)cKa MHpUHA
W JIy’)KWHA, JaTyM OIIeHe, MOKPOBHOCT crpara npseha,
KOyma W Tmpu3eMHe Qiiope, cpeAma BHCHHA CcIpaTa
KOyma W mpuseMHe (Jope, MOKPOBHOCT MaXOBHHA,
HETMIOKPUBEHU JE0 3EMJBHINTA, Ka0 W MOKPUBEHOCT
3eMJBHINTA TUCHUM OIAJIOM).

VY rabemu 23 (OOpazany XX2007.VEM) je
NpUKa3aH CIHCAaK CBHICHTUPAHMX OHJbaKa ca OICHOM
IbUXOBE MMOKPOBHOCTH M3PAXEHE y MPOIEHTUMA TI0

CIIpaToBHUMA.
Ha mnenokymnHoj MOBpIIMHH OHOWHIUKAIIH]CKE
tauke HwBoa |l — Llpum Bpx jomr yBek ce ocehajy

HIOCJIE/TUIIE HETOBOJHHUX KIMMATCKHX YCIOBA Yy TOKY
sume 2014. roauHe, Kajga je LeENO TMOAPYYje HCTOUHE
CpOuje moroauwia elieMEeHTapHa HEMoroja Koja ce
MaHU(ecToBala y BUIY TaJ0XKEHha BEIUKHX KOJIOYHHA
Jena Ha nryMckoM npBehy. Yeien oBe Hermoroe J0IuIo
je 1o BEeTHMKHX JIOMOBa W m3Bajia crabama Oykse. Hu 1o
cajga ce OykoBa crTablla HUCY ycIela PeBUTAIN30BaTH
OOHOBHUTH CBOje KpOIIKE, TaKO Ja je Ha IEeJOKYITHO]
[OCMAaTPaHO] MOBPIIMHU CKJION jOII YBEK H3Y3ETHO
OTBOPEH, a Ha M0jeAMHIUM MECTHMA YaK U MPEKUHYT.

OBo ce oxpaswno Ha mnoBehany OpojHOCT
onpeheHux mpenacTaBHUKa Tpu3eMHe (ruope. Y mpBoM
pemy moeehaia ce 6pojHOCT-MMOKPOBHOCT KymrHe (Rubus
hirtus), koja cajza TrOTOBO y NOTIYHOCTH IPEKpHBA
ornenHy mnoBpmmHy. McroBpemeHo ce mnosehama wu
OpOjHOCT-TIOKPOBHOCT BpOOBHIIE (Epilobium
angustifolium), xao mo4eTHor cragMjyma y CyKIECHjU
BereTalje Iocje eJeMEHTapHUX  Hemoroma. Y
cacTojuHy ce Takol)e Hacenuiaa W NMHOHUPCKA BpCTa -
Opesa (Betula verrucosa), xoja mo caga Ha OTJIEIHHM
HOBpIIMHAMA HUj€ PErUCTPOBAHA.

Kao mocnemnna Benwke MOKPOBHOCTH KyNHHE
(Rubus hirtus), cmamen je mommmamak Oykse (Fagus

11.2 "Crni Vrh’ Level 1l sample plot

The survey of ground vegetation on the level Il
sample plot on Crni Vrh in 2016 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). The assessments of species cover in the tree,
shrub and herb layers were done on June 2" 2016, then
on July 26", 2016 and finally on October 13", 2016, on
previously established square sample units (10 x 10 m),
which cover an area of 400 m?. These units were visibly
marked in the field.

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

Table 23 (Form XX2012.VEM) contains a list
of registered plants with their cover percentage for each
layer.

The entire surface of the Level Il sample plot on
Crni Vrh was still recovering from the effects of
unfavorable weather conditions during the winter of
2014, when the entire area of eastern Serbia was hit by a
natural disaster that resulted in the deposition of large
quantities of ice on forest trees. The disaster also left a
great number of broken or fallen beech trees behind it.
These beech trees have not revitalized and renewed their
crowns yet, thus the canopy of the entire sample plot is
still very thin and in some places even open.

This state caused an increased number of certain
representatives of herb layer flora. Above all, the
abundance-cover of blackberry (Rubus hirtus) increased.
Now, it almost completely covers the area of the sample
plot. At the same time, the abundance-cover of fireweed
(Epilobium angustifolium) increased, as well as the
abundance of the initial stages in the succession of
vegetation after natural disasters. The stand was also
colonized by white birch (Betula verrucosa), which as a
pioneer species had not been previously registered on
the sample plot.

The great abundance of blackberry (Rubus
hirtus) reduced the Balkan beech (Fagus moesiaca)
offspring. Due to the great weed coverage, the natural
regeneration of the main species - Fagus moesiaca will
be difficult in the forthcoming period.
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moesiaca). 300r BeiuKe 3aKOPOBJBCHOCTH IOBPIINHE
MPUPOIHO OOHaBJbarhe IJIaBHE BpcTe -Fagus moesiaca
he u y HapeHOM TIepHOAY OUTH OTEXaHO.

1‘_,,@ ."

R T TR )

Cumka 53. Oxalis acetosella (OIT 1)
Figure 53. Oxalis acetosella (SU 1)

- 4

Cuamka 54. Polygonatum multiflorum (OIT 1)
Figure 54. Polygonatum multiflorum (SU I1I)
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Tabena 22. XX2012. (PLV) Ta6ena ca noganuma npuseMue Bereraruje — L{pau Bpx

Table 22. XX2012. (PLV) Data on ground vegetation — Crni vrh

SUOITRAIBSTO JBYI0
BHEXRLIRE BIRLY()

VO REAREINE
(9%) Woreno WHHOUIC
BLIMUICAQE LOOHIFHANO] |

90
80
90
90
80
90
90
80
85

90
75
80

(%) Jan09 |10s areg
(9%) BLMHIrWNDE
00 UHOgUdMOLIOH

20

10
25

15
10

10
10

10

(%) 19109 sso
(9%) eHHEOXEN LOOHEONO[ |

(9%) 18109 JAe| QloH
(95) odord ormocud
eieduo rooHgodyof |

80
95
90
75
95
85
90
95
90
90
95
90

(w) ybBiay ueaw Jake| qiaH
(w) adorr) onwaendu
ereduo eHuoud eHad))

0.4
0.4
0.3
0.4
0.4
0.3
0.4
0.4
0.3
0.4
0.4
0.3

(%) Jan09 Jake| gnuys
eHAQX e1edid 1o0Hd0dNO0] |

15
17
17
10
10
10

(w) ybBray ueaw Jake| gniys
(w) eHAOX
eredno eHuoud eHIod)

0.7

0.8
0.8

1.2
1.2

0.6
0.8
0.8

(9%) 19109 13| 9811
eyoadr eredus LooHg0dNO] |

30
30
25
30
30
30
70
70
70
50
50
50

(zw) eate pajdwes |g101
(;wr) enumdsaon eHegaoMdoE £

100
100
100
100
100
100
100
100
100
100
100
100

99ua4
erediQ

(8poo) spminy
(rox) ennond exodonwrey

19
19
19
19
19
19
19
19
19
19
19
19

apnubuo
BHIDKAY eo(edios |

apniieT
eHudum exodedios |

Burdwres jo areqg
QHONIO WALE

02.06.2016. | 44 07 55 | 21 58 38

26.07.2016. | 4407 55|21 58 38

13.10.2016. | 440755 | 2158 38

02.06.2016. | 44 07 55 | 21 58 38

26.07.2016. | 44 07 55|21 58 38

13.10.2016. |44 07 55| 21 58 38

02.06.2016. | 44 07 55 | 21 58 38

26.07.2016. |44 0755|2158 38

13.10.2016. | 440755 | 2158 38

02.06.2016. | 44 07 55 | 21 58 38

26.07.2016. | 4407 55|21 58 38

13.10.2016. |44 0755|2158 38

poysw
Surdweg/eaeaondoe HURRH

2
2
2
2
2
2
2
2
2
2
2
2

SIouoa wea] JU
JOqUINN]/BWHL BEOHELh [0dq

2
2
2
2
2
2
2

2
2
2
2

Jagwinu AsAIng
oHomo [odq

SI[UWIES

10 JaquinN/exdogA [odg
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Taodena 23. XX2012.(VEM) Tabena mpoiieHe npuseMHe Beretaiuje — Lpau Bpx

Table 23. XX2012.(VEM) Ground vegetation assessments — Crni vrh

Pennu Opoj . Bpoj y3opka Bpoj onene IToxposrocT (%) Huso .
Sequence bpoj napuene Number of Survey BPCTa Copar Iomora\Substrate Cover of the species JeTepMUuHaLuje Ocrana sanaKaa
number Plot number samples number Species code Layer %) ] Levgl of_ Other observations
etermination
1. 1 1 1 036.001.001 1 1 30 5
2. 1 1 1 036.001.001 2 1 5 5
3. 1 1 1 095.001.005 2 1 0.3 5
4. 1 1 1 080.035.014 2 1 0.3 5
5. 1 1 1 080.009.074 3 1 80 5
6. 1 1 1 036.001.001 3 1 20 5
7. 1 1 1 123.005.001 3 1 1 5
8. 1 1 1 183.049.003 3 1 0.4 5
9. 1 1 1 151.012.001 3 1 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 0.3 5
15. 1 1 2 080.035.014 2 1 0.3 5
16. 1 1 2 080.009.074 3 1 95 5
17. 1 1 2 036.001.001 3 1 10 5
18. 1 1 2 123.005.001 3 1 1 5
19. 1 1 2 183.049.003 3 1 0.4 5
20. 1 1 2 151.012.001 3 1 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 25 5
24. 1 1 3 036.001.001 2 1 5 5
25. 1 1 3 095.001.005 2 1 0.3 5
26. 1 1 3 080.035.014 2 1 0.3 5
27. 1 1 3 080.009.074 3 1 80 5
28. 1 1 3 036.001.001 3 1 10 5
29. 1 1 3 151.012.001 3 1 2 5
30. 1 1 3 123.005.001 3 1 1 5
31. 1 1 3 183.049.003 3 1 0.4 5
32. 1 1 3 095.001.005 3 1 0.2 5
33. 1 1 3 082.001.006 3 1 0.2 5
34. 2 2 1 036.001.001 1 1 30 5
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Huso

Pennu Opoj . Bpoj yzopka Bpoj ouene TToxpoHoCT (% .
Sequengej bpoj napuene I\Il)ujm }l])erpof pSlJJ rvey BPCTa Copar Iowora\Substrate Coverpo f the Spfeci)es JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
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 70 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 0.5 5
41, 2 2 1 082.001.006 3 1 0.1 5
42. 2 2 1 123.005.001 3 1 0.8 5
43. 2 2 2 036.001.001 1 1 30 5
44. 2 2 2 036.001.001 2 1 17 5
45. 2 2 2 095.001.005 2 1 0.4 5
46. 2 2 2 080.009.074 3 1 95 5
47. 2 2 2 036.001.001 3 1 15 5
48. 2 2 2 080.035.014 3 1 0.2 5
49. 2 2 2 095.001.005 3 1 5 5
50. 2 2 2 082.001.006 3 1 0.1 5
51. 2 2 2 123.005.001 3 1 1 5
52. 2 2 3 036.001.001 1 1 30 5
53. 2 2 3 036.001.001 2 1 17 5
54. 2 2 3 095.001.005 2 1 0.4 5
55. 2 2 3 080.009.074 3 1 90 5
56. 2 2 3 036.001.001 3 1 15 5
57. 2 2 3 095.001.005 3 1 5 5
58. 2 2 3 080.035.014 3 1 0.2 5
50. 2 2 3 082.001.006 3 1 0.1 5
60. 2 2 3 123.005.001 3 1 0.1 5
61. 2 2 3 034.001.001 3 1 0.1 5
62. 2 2 3 169.172.001 3 1 0.1 5
63. 3 3 1 036.001.001 2 1 10 5
64. 3 3 1 095.001.005 2 1 1.5 5
65. 3 3 1 080.009.074 3 1 85 5
66. 3 3 1 036.001.001 3 1 30 5
67. 3 3 1 183.046.004 3 1 1 5
68. 3 3 1 057.002.002 3 1 0.1 5
69. 3 3 1 095.001.005 3 1 0.8 5
70. 3 3 2 036.001.001 2 1 10 5
71 3 3 2 095.001.005 2 1 1.5 5

91




Huso

Pennu Opoj . Bpoj yzopka Bpoj ouene TToxpoHoCT (% .
Sequengej bpoj napuene I\Il)ujm }l])erpof pSlJJ rvey BPCTa Copar Iowora\Substrate Coverpo f the Spfeci)es JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
72. 3 3 2 080.009.074 3 1 95 5
73. 3 3 2 036.001.001 3 1 20 5
74. 3 3 2 183.046.004 3 1 1 5
75. 3 3 2 057.002.002 3 1 0.1 5
76. 3 3 2 095.001.005 3 1 0.8 5
77. 3 3 3 036.001.001 2 1 10 5
78. 3 3 3 095.001.005 2 1 1.5 5
79. 3 3 3 080.009.074 3 1 90 5
80. 3 3 3 036.001.001 3 1 15 5
81. 3 3 3 095.001.005 3 1 0.8 5
82. 3 3 3 183.046.004 3 1 0.5 5
83. 3 3 3 057.002.002 3 1 0.1 5
84. 4 4 1 036.001.001 1 1 50 5
85. 4 4 1 036.001.001 2 1 3 5
86. 4 4 1 095.001.005 2 1 2 5
87. 4 4 1 164.001.002 2 1 1 5
88. 4 4 1 080.035.007 2 1 0.2 5
89. 4 4 1 080.035.014 2 1 0.4 5
90. 4 4 1 080.035.014 3 1 0.4 5
91. 4 4 1 080.009.074 3 1 85 5
92. 4 4 1 036.001.001 3 1 15 5
93. 4 4 1 151.012.001 3 1 3 5
94. 4 4 1 082.001.006 3 1 0.4 5
95. 4 4 1 151.010.006 3 1 0.2 5
96. 4 4 2 036.001.001 1 1 50 5
97. 4 4 2 036.001.001 2 1 3 5
98. 4 4 2 095.001.005 2 1 2 5
99. 4 4 2 164.001.002 2 1 1 5
100. 4 4 2 080.035.007 2 1 0.2 5
101. 4 4 2 080.035.014 2 1 0.4 5
102. 4 4 2 080.035.014 3 1 0.4 5
103. 4 4 2 080.009.074 3 1 95 5
104. 4 4 2 036.001.001 3 1 8 5
105. 4 4 2 151.012.001 3 1 2 5
106. 4 4 2 082.001.006 3 1 0.4 5
107. 4 4 2 151.010.006 3 1 0.2 5
108. 4 4 3 036.001.001 1 1 50 5
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Pennu Opoj . Bpoj yzopka Bpoj ouene TToxpoHoCT (% .
Sequengej bpoj napuene I\Il)ujm }l])erpof pSlJJ rvey BPCTa Copar Iowora\Substrate Coverpo f the Spfeci)es JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
109. 4 4 3 036.001.001 2 1 3 5
110. 4 4 3 095.001.005 2 1 2 5
111. 4 4 3 164.001.002 2 1 1 5
112. 4 4 3 080.035.014 2 1 0.4 5
113. 4 4 3 080.035.007 2 1 0.2 5
114. 4 4 3 080.009.074 3 1 90 5
115. 4 4 3 036.001.001 3 1 8 5
116. 4 4 3 151.012.001 3 1 2 5
117. 4 4 3 080.035.014 3 1 0.4 5
118. 4 4 3 082.001.006 3 1 0.4 5
119. 4 4 3 151.010.006 3 1 0.1 5
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11.3. Oraeana napuena Husoa 2 Mokpa I'opa

[MpoyyaBame mnpuzemHe Bererammje y 2016.
roJMHU Ha OnomHAMKanujckoj Tauku Husoa Il — Moxkpa
l'opa u3BpiIeHO je y Tpu acnekTa, npojchHoM, JeTheM
U jecemeM. Y OBOj TOIMHH OCMaTpama H3BpIICHA CY
(nopucTruka W  BereTanMjcka HCTPAKWBama 110
npenBuheHo] METOAWIHM 3a TIPUKYIUbake H 00pamy
nogaraka (International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on
Forests - ICP Forests). OmieHa TOKpOBHOCTH MPHUCYTHUX
BpcTta y cmpary apseha, xOyma u mpusemue iope
u3Bpiiena je 31.05.2016. rogune, 28.07.2016. rogune u
24.10.2016. romuHe Ha TOCTaBJbEHUM OTJICTHUM
napuenama y Buay kBazmpata (10 X 10 m), uume je
ykynmHO oOyxBaheHo 400 m? mnospmmHe. HaBenene
napuerse cy Ha TepeHy BUAHO OOelIexeHe.

Y  tabenm 24 (O6pazanr  XX2012.PLV)
NpUKa3aHd Cy OCHOBHM TIOAAalld O  OTJIEIHUM
MOBpIIMHAMa (HaIMOpPCKa BUCHHA, TeorpadCcKa IMHpHHa
U IyXKUHa, JaTyM OLIeHe, MMOKPOBHOCT cmpara npseha,
xKOyma W mpu3eMHe Qiope, cpeAma BHCHHA CIpaTa
KOyma U mpuseMHe (Jope, MOKPOBHOCT MaXOBHHA,
HETOKPUBEHU JE0 3EMJBMILNTA, KA0 W IOKPUBEHOCT
3eMJBUIITA JJUCHUM OIaJ0M).

Y Tabemu 25 (O6pazan XX2012.VEM) je
NpUKa3aH CHHCAaK EBUICHTUPAHMX OMJbaKa ca OLCHOM
BHUXOBE MOKPOBHOCTH M3PaXEHE Yy IPOLEHTUMA IO
CIpaToBUMA.

lNoguna 2016. ce y KIUMaTCKOM CMHCIY MOXE
cMaTpaTu MPOCEYHOM 3a MOApYyYje Ha KOME ce HajasH
ononHauKanujcka tauka Husoa Il — Mokpa [opa. Ckyn
pETUCTpOBaHUX OWMJbaKa Ha OTJICTHHM MOBpIIMHAMA je
CBake roauHe KoHcTaHTaH. llpomene y OpojHOCTH-
MOKPOBHOCTH HMMajy caMoO CE30HCKHM Kapakrep. Heke
BpPCT€ KoOje ce jaBibajy y nmpoJiche KacHUje HHCY
KOHCTAaTOBaHE WJIM UM je OpojHOCT cMameHa. Of HOBUX
BpCcTa c€ y OJHOCY Ha MNPETXOIHH IEPHOA I0jaBHiIa
Bpcra Ranunculus sp. Ha orneauum mospinHama | u 11,

Jpyrux 3Ha4ajHUjUX IpoMeHa Y (QIIOPUCTHIKOM
cacataBy Ha OHoMHIMKauujckoj tauku Husoa Il —
Mokpa I'opa HEje OuIto.

11.3. "Mokra Gora" Level Il sample plot

The survey of ground vegetation on Level Il
sample plot on Mokra Gora was in 2016 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). The assessments of species cover in the tree,
shrub and herb layers were done on May 31%, 2016,
then on July 28" 2016 and finally on October 24",
2016, on previously established square sample units (10
X 10 m), which cover an area of 400 m2. These units
were visibly marked in the field.

Table 24 (Form XX2012.PLV) shows the most
important characteristics of the sample 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 25 (Form XX2012.VEM) contains a list
of registered plants with their cover percentage for each
layer.

The climate of 2016 can be considered as
average for the whole area in which "Mokra Gora™ Level
Il sample plot is located. The list of plants registered on
the sample plot has been the same every year. There are
only seasonal changes in the abundance-cover of the
species. Some species that occur in the spring were not
registered later or they were but in smaller numbers.
New species (Ranunculus sp.) occurred only on sample
units I and Il. There were no other significant changes in
the floristic composition of the Level Il sample plot on
Mokra Gora.
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Cuamka 55. Asplenium adiantum-nigrum (OIT I) Cuimka 56. Sanguisorba minor (OIT II)
Figure 55. Asplenium adiantum-nigrum (SU I) Figure 56. Sanguisorba minor (SU 1)
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Tabena 24. XX2012. (PLV) Tabena ca momanuma npuzeMHe Beretanuje — Mokpa ['opa

Table 24. XX2012. (PLV) Data on ground vegetation —Mokra Gora
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Taodena 25. XX2012.(VEM) Tabena nporieHe npusemHue Beretanuje — Mokpa I'opa
Table 25. XX2012.(VEM) Datafile with ground vegetation assessments — Mokra Gora

Pennu Opoj . Bpoj y3opka Bpoj ouene IToxposrocT (%) Huso .
Sequence bpoj napuene Number of Survey BPCTa Copar Iowora\Substrate Cover of the species JeTepMUuHaLuje Ocrana sanaKaa
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
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 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 1 132.001.014 3 1 20 5
7. 1 1 1 080.013.006 3 1 10 5
8. 1 1 1 193.004.056 3 1 10 5
9. 1 1 1 151.033.061 3 1 8 5
10. 1 1 1 193.004.008 3 1 7 5
11. 1 1 1 080.019.045 3 1 4 5
12. 1 1 1 169.181.010 3 1 4 5
13. 1 1 1 167.008.038 3 1 3 5
14. 1 1 1 151.002.037 3 1 3 5
15. 1 1 1 081.049.010 3 1 2 5
16. 1 1 1 169.058.024 3 1 2 5
17. 1 1 1 193.016.999 3 1 2 2
18. 1 1 1 026.007.007 3 1 1 5
19. 1 1 1 168.001.015 3 1 1 5
20. 1 1 1 193.040.999 3 1 1 2
21. 1 1 1 026.007.006 3 1 0.5 5
22. 1 1 1 036.004.011 3 1 0.5 5
23. 1 1 1 144.005.026 3 1 0.5 5
24. 1 1 1 017.001.017 3 1 0.2 5
25. 1 1 1 151.021.001 3 1 0.04 5
26. 1 1 1 154.007.085 3 1 0.04 5
27. 1 1 1 081.057.079 3 1 0.03 5
28. 1 1 1 110.001.093 3 1 0.02 5
29. 1 1 1 163.001.020 3 1 0.02 5
30. 1 1 1 169.173.030 3 1 0.02 5
31. 1 1 1 61.019.999 3 1 0.02 2
32. 1 1 2 026.007.007 1 1 78 5
33. 1 1 2 026.007.006 1 1 2 5
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Huso

Pennu Opoj . Bpoj yzopka Bpoj ouene TToxpoHoCT (% .
Sequengej bpoj napuene I\Il)ujm }l])erpof pSlJJ rvey BPCTa Copar Iowora\Substrate Coverpo f the Spfeci)es JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
34. 1 1 2 026.007.006 2 1 0.5 5
35. 1 1 2 026.007.007 2 1 0.1 5
36. 1 1 2 028.005.002 2 1 0.04 5
37. 1 1 2 132.001.014 3 1 20 5
38. 1 1 2 080.013.006 3 1 10 5
39. 1 1 2 193.004.056 3 1 8 5
40. 1 1 2 151.033.061 3 1 8 5
41, 1 1 2 080.019.045 3 1 4 5
42. 1 1 2 169.181.010 3 1 4 5
43. 1 1 2 193.016.999 3 1 4 2
44, 1 1 2 151.002.037 3 1 4 5
45, 1 1 2 193.004.008 3 1 3 5
46. 1 1 2 167.008.038 3 1 3 5
47. 1 1 2 081.049.010 3 1 2 5
48. 1 1 2 081.058.004 3 1 2 5
49, 1 1 2 169.058.024 3 1 2 5
50. 1 1 2 109.001.054 3 1 1.5 5
51. 1 1 2 026.007.007 3 1 1 5
52. 1 1 2 193.040.007 3 1 1 5
53. 1 1 2 168.001.015 3 1 1 5
54. 1 1 2 193.040.999 3 1 1 2
55. 1 1 2 026.007.006 3 1 0.5 5
56. 1 1 2 036.004.011 3 1 0.5 5
57. 1 1 2 017.001.017 3 1 0.2 5
58. 1 1 2 154.007.085 3 1 0.04 5
50. 1 1 2 110.001.093 3 1 0.03 5
60. 1 1 2 081.057.079 3 1 0.03 5
61. 1 1 2 081.051.020 3 1 0.02 5
62. 1 1 2 163.001.020 3 1 0.02 5
63. 1 1 2 169.173.030 3 1 0.02 5
64. 1 1 2 61.019.999 3 1 0.02 2
65. 1 1 3 026.007.007 1 1 78 5
66. 1 1 3 026.007.006 1 1 2 5
67. 1 1 3 026.007.006 2 1 0.5 5
68. 1 1 3 026.007.007 2 1 0.1 5
69. 1 1 3 028.005.002 2 1 0.04 5
70. 1 1 3 132.001.014 3 1 20 5
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Pennu Opoj . Bpoj yzopka Bpoj ouene TToxpoHoCT (% .
Sequengej bpoj napuene I\Il)ujm }l])erpof pSlJJ rvey BPCTa Copar Iowora\Substrate Coverpo f the Spfeci)es JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
71. 1 1 3 080.013.006 3 1 7 5
72. 1 1 3 193.004.056 3 1 6 5
73. 1 1 3 151.033.061 3 1 6 5
74. 1 1 3 080.019.045 3 1 4 5
75. 1 1 3 151.002.037 3 1 4 5
76. 1 1 3 193.004.008 3 1 2 5
77. 1 1 3 167.008.038 3 1 2 5
78. 1 1 3 169.058.024 3 1 2 5
79. 1 1 3 193.016.999 3 1 2 2
80. 1 1 3 109.001.054 3 1 1.5 5
81. 1 1 3 026.007.007 3 1 1 5
82. 1 1 3 193.040.007 3 1 1 5
83. 1 1 3 081.049.010 3 1 1 5
84. 1 1 3 081.058.004 3 1 1 5
85. 1 1 3 169.181.010 3 1 1 5
86. 1 1 3 193.040.999 3 1 1 2
87. 1 1 3 026.007.006 3 1 0.5 5
88. 1 1 3 036.004.011 3 1 0.5 5
89. 1 1 3 168.001.015 3 1 0.3 5
90. 1 1 3 017.001.017 3 1 0.2 5
91. 1 1 3 154.007.085 3 1 0.04 5
92. 1 1 3 081.057.079 3 1 0.03 5
93. 1 1 3 110.001.093 3 1 0.02 5
94. 1 1 3 081.051.020 3 1 0.02 5
95. 1 1 3 163.001.020 3 1 0.02 5
96. 1 1 3 169.173.030 3 1 0.02 5
97. 1 1 3 61.019.999 3 1 0.02 2
98. 2 2 1 026.007.007 1 1 70 5
99. 2 2 1 026.007.006 2 1 8 5
100. 2 2 1 080.035.014 2 1 3 5
101. 2 2 1 080.009.007 2 1 3 5
102. 2 2 1 080.034.014 2 1 3 5
103. 2 2 1 036.004.011 2 1 2 5
104. 2 2 1 036.004.008 2 1 2 5
105. 2 2 1 026.007.007 2 1 1 5
106. 2 2 1 080.035.008 2 1 0.5 5
107. 2 2 1 080.026.004 2 1 0.1 5
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Pennu Opoj . Bpoj yzopka Bpoj ouene TToxpoHoCT (% .
Sequengej bpoj napuene I\Il)ujm }l])erpof pSlJJ rvey BPCTa Copar Iowora\Substrate Coverpo f the Spfeci)es JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
108. 2 2 1 193.040.999 3 1 25 2
109. 2 2 1 193.004.008 3 1 10 5
110. 2 2 1 080.009.007 3 1 8 5
111. 2 2 1 151.033.061 3 1 5 5
112. 2 2 1 080.021.001 3 1 5 5
113. 2 2 1 193.045.002 3 1 4 5
114. 2 2 1 081.058.004 3 1 3 5
115. 2 2 1 193.004.056 3 1 3 5
116. 2 2 1 167.008.038 3 1 2 5
117. 2 2 1 080.013.006 3 1 2 5
118. 2 2 1 080.035.014 3 1 2 5
119. 2 2 1 132.001.014 3 1 2 5
120. 2 2 1 169.181.010 3 1 2 5
121. 2 2 1 144.005.026 3 1 1 5
122. 2 2 1 026.007.007 3 1 1 5
123. 2 2 1 026.007.006 3 1 1 5
124, 2 2 1 080.019.045 3 1 0.7 5
125. 2 2 1 036.004.008 3 1 0.5 5
126. 2 2 1 169.173.030 3 1 0.5 5
127. 2 2 1 168.001.015 3 1 0.3 5
128. 2 2 1 144.005.069 3 1 0.2 5
129. 2 2 1 163.001.020 3 1 0.2 5
130. 2 2 1 080.034.014 3 1 0.1 5
131. 2 2 1 154.007.085 3 1 0.0 5
132. 2 2 1 080.028.003 3 1 0.03 5
133. 2 2 1 129.004.001 3 1 0.02 5
134. 2 2 1 095.001.003 3 1 0.02 5
135. 2 2 1 017.001.017 3 1 0.02 5
136. 2 2 1 169.117.028 3 1 0.02 5
137. 2 2 1 61.019.999 3 1 0.02 2
138. 2 2 2 026.007.007 1 1 70 5
139. 2 2 2 026.007.006 2 1 7 5
140. 2 2 2 080.035.014 2 1 3 5
141. 2 2 2 080.009.007 2 1 3 5
142. 2 2 2 080.034.014 2 1 3 5
143. 2 2 2 036.004.011 2 1 2 5
144, 2 2 2 036.004.008 2 1 2 5
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145, 2 2 2 026.007.007 2 1 1 5
146. 2 2 2 080.035.008 2 1 0.5 5
147. 2 2 2 080.026.004 2 1 0.1 5
148. 2 2 2 193.040.999 3 1 25 2
149. 2 2 2 193.004.008 3 1 8 5
150. 2 2 2 080.009.007 3 1 7 5
151. 2 2 2 151.033.061 3 1 7 5
152. 2 2 2 080.021.001 3 1 7 5
153. 2 2 2 193.045.002 3 1 3 5
154. 2 2 2 081.058.004 3 1 3 5
155. 2 2 2 193.004.056 3 1 3 5
156. 2 2 2 167.008.038 3 1 2 5
157. 2 2 2 080.013.006 3 1 2 5
158. 2 2 2 080.035.014 3 1 2 5
159. 2 2 2 132.001.014 3 1 2 5
160. 2 2 2 169.181.010 3 1 2 5
161. 2 2 2 026.007.007 3 1 1 5
162. 2 2 2 026.007.006 3 1 1 5
163. 2 2 2 080.019.045 3 1 0.7 5
164. 2 2 2 144.005.026 3 1 0.5 5
165. 2 2 2 036.004.008 3 1 0.5 5
166. 2 2 2 169.173.030 3 1 0.5 5
167. 2 2 2 110.001.093 3 1 0.5 5
168. 2 2 2 168.001.015 3 1 0.3 5
169. 2 2 2 144.005.069 3 1 0.2 5
170. 2 2 2 163.001.020 3 1 0.2 5
171 2 2 2 080.034.014 3 1 0.1 5
172. 2 2 2 154.007.085 3 1 0.05 5
173. 2 2 2 080.028.003 3 1 0.03 5
174. 2 2 2 095.001.003 3 1 0.02 5
175. 2 2 2 017.001.017 3 1 0.02 5
176. 2 2 2 169.117.028 3 1 0.02 5
177. 2 2 2 61.019.999 3 1 0.02 2
178. 2 2 3 026.007.007 1 1 70 5
179. 2 2 3 026.007.006 2 1 7 5
180. 2 2 3 080.035.014 2 1 3 5
181. 2 2 3 080.009.007 2 1 3 5
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182. 2 2 3 080.034.014 2 1 3 5
183. 2 2 3 036.004.011 2 1 2 5
184. 2 2 3 036.004.008 2 1 2 5
185. 2 2 3 026.007.007 2 1 1 5
186. 2 2 3 080.035.008 2 1 0.5 5
187. 2 2 3 080.026.004 2 1 0.1 5
188. 2 2 3 193.040.999 3 1 20 2
189. 2 2 3 080.009.007 3 1 6 5
190. 2 2 3 193.004.008 3 1 6 5
191. 2 2 3 151.033.061 3 1 5 5
192. 2 2 3 080.021.001 3 1 5 5
193. 2 2 3 193.004.056 3 1 3 5
194. 2 2 3 193.045.002 3 1 2 5
195. 2 2 3 081.058.004 3 1 2 5
196. 2 2 3 167.008.038 3 1 2 5
197. 2 2 3 080.013.006 3 1 2 5
198. 2 2 3 080.035.014 3 1 2 5
199. 2 2 3 132.001.014 3 1 2 5
200. 2 2 3 026.007.007 3 1 1 5
201. 2 2 3 026.007.006 3 1 1 5
202. 2 2 3 169.181.010 3 1 1 5
203. 2 2 3 080.019.045 3 1 0.6 5
204. 2 2 3 036.004.008 3 1 0.5 5
205. 2 2 3 169.173.030 3 1 0.5 5
206. 2 2 3 110.001.093 3 1 0.5 5
207. 2 2 3 168.001.015 3 1 0.3 5
208. 2 2 3 163.001.020 3 1 0.2 5
209. 2 2 3 080.034.014 3 1 0.1 5
210. 2 2 3 169.058.024 3 1 0.05 5
211. 2 2 3 080.028.003 3 1 0.03 5
212. 2 2 3 154.007.085 3 1 0.03 5
213. 2 2 3 095.001.003 3 1 0.02 5
214. 2 2 3 017.001.017 3 1 0.02 5
215. 2 2 3 169.117.028 3 1 0.02 5
216. 2 2 3 61.019.999 3 1 0.02 2
217. 3 3 1 026.007.007 1 1 40 5
218. 3 3 1 026.007.007 2 1 0.4 5
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219. 3 3 1 026.007.006 2 1 0.4 5
220. 3 3 1 080.009.007 2 1 0.2 5
221. 3 3 1 132.001.014 3 1 20 5
222. 3 3 1 080.019.045 3 1 8 5
223. 3 3 1 193.040.999 3 1 5 2
224, 3 3 1 151.033.061 3 1 5 5
225. 3 3 1 167.008.038 3 1 4 5
226. 3 3 1 193.004.008 3 1 3 5
227. 3 3 1 193.016.008 3 1 3 5
228. 3 3 1 151.002.037 3 1 2 5
229. 3 3 1 193.004.056 3 1 1 5
230. 3 3 1 169.181.010 3 1 1 5
231. 3 3 1 087.007.101 3 1 1 5
232. 3 3 1 080.021.001 3 1 1 5
233. 3 3 1 080.009.007 3 1 1 5
234. 3 3 1 081.013.999 3 1 1 2
235. 3 3 1 080.013.006 3 1 1 5
236. 3 3 1 144.005.026 3 1 1 5
237. 3 3 1 080.009.044 3 1 0.8 5
238. 3 3 1 154.007.085 3 1 0.8 5
239. 3 3 1 026.007.006 3 1 0.6 5
240. 3 3 1 144.005.069 3 1 0.5 5
241. 3 3 1 110.001.093 3 1 0.5 5
242. 3 3 1 193.045.002 3 1 0.5 5
243. 3 3 1 168.001.015 3 1 0.5 5
244. 3 3 1 026.007.007 3 1 0.4 5
245. 3 3 1 199.012.999 3 1 0.4 2
246. 3 3 1 080.035.014 3 1 0.2 5
247. 3 3 1 169.173.030 3 1 0.1 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 1 163.001.020 3 1 0.02 5
251. 3 3 1 017.001.017 3 1 0.02 5
252. 3 3 1 139.006.001 3 1 0.01 5
253. 3 3 1 169117028 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
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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 10 5
260. 3 3 2 151.033.061 3 1 7 5
261. 3 3 2 193.040.999 3 1 5 2
262. 3 3 2 167.008.038 3 1 4 5
263. 3 3 2 193.016.008 3 1 4 5
264. 3 3 2 193.004.008 3 1 3 5
265. 3 3 2 151.002.037 3 1 3 5
266. 3 3 2 144.005.069 3 1 2 5
267. 3 3 2 193.004.056 3 1 1 5
268. 3 3 2 169.181.010 3 1 1 5
269. 3 3 2 087.007.101 3 1 1 5
270. 3 3 2 080.021.001 3 1 1 5
271. 3 3 2 080.009.007 3 1 1 5
272. 3 3 2 081.013.999 3 1 1 2
273. 3 3 2 080.013.006 3 1 1 5
274. 3 3 2 144.005.026 3 1 1 5
275. 3 3 2 080.009.044 3 1 0.8 5
276. 3 3 2 154.007.085 3 1 0.8 5
277. 3 3 2 026.007.006 3 1 0.6 5
278. 3 3 2 110.001.093 3 1 0.6 5
279. 3 3 2 168.001.015 3 1 0.5 5
280. 3 3 2 026.007.007 3 1 0.4 5
281. 3 3 2 199.012.999 3 1 0.4 2
282. 3 3 2 109.001.054 3 1 0.2 5
283. 3 3 2 080.035.014 3 1 0.2 5
284. 3 3 2 193.045.002 3 1 0.2 5
285. 3 3 2 169.173.030 3 1 0.1 5
286. 3 3 2 151.021.001 3 1 0.05 5
287. 3 3 2 081.057.079 3 1 0.04 5
288. 3 3 2 163.001.020 3 1 0.02 5
289. 3 3 2 017.001.017 3 1 0.02 5
290. 3 3 2 139.006.001 3 1 0.01 5
291. 3 3 2 169117028 3 1 0.01 5
292. 3 3 2 026.007.007 1 1 40 5
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293. 3 3 2 026.007.007 2 1 0.4 5
294. 3 3 2 026.007.006 2 1 0.4 5
295. 3 3 2 080.009.007 2 1 0.2 5
296. 3 3 2 132.001.014 3 1 20 5
297. 3 3 2 080.019.045 3 1 8 5
298. 3 3 2 151.033.061 3 1 7 5
299. 3 3 2 193.040.999 3 1 3 2
300. 3 3 2 167.008.038 3 1 3 5
301. 3 3 2 193.016.008 3 1 3 5
302. 3 3 2 193.004.008 3 1 2 5
303. 3 3 2 193.004.056 3 1 1 5
304. 3 3 2 169.181.010 3 1 1 5
305. 3 3 2 087.007.101 3 1 1 5
306. 3 3 2 080.021.001 3 1 1 5
307. 3 3 2 080.009.007 3 1 1 5
308. 3 3 2 081.013.999 3 1 1 2
309. 3 3 2 151.002.037 3 1 1 5
310. 3 3 2 080.013.006 3 1 1 5
311. 3 3 2 080.009.044 3 1 0.8 5
312. 3 3 2 026.007.006 3 1 0.6 5
313. 3 3 2 154.007.085 3 1 0.6 5
314. 3 3 2 110.001.093 3 1 0.6 5
315. 3 3 2 168.001.015 3 1 0.5 5
316. 3 3 2 026.007.007 3 1 0.4 5
317. 3 3 2 199.012.999 3 1 0.3 2
318. 3 3 2 109.001.054 3 1 0.2 5
319. 3 3 2 080.035.014 3 1 0.2 5
320. 3 3 2 193.045.002 3 1 0.2 5
321. 3 3 2 169.173.030 3 1 0.1 5
322. 3 3 2 151.021.001 3 1 0.05 5
323. 3 3 2 081.057.079 3 1 0.04 5
324. 3 3 2 163.001.020 3 1 0.02 5
325. 3 3 2 139.006.001 3 1 0.01 5
326. 3 3 2 017.001.017 3 1 0.01 5
327. 3 3 2 169.117.028 3 1 0.01 5
328. 4 4 1 026.007.007 1 1 78 5
329. 4 4 1 026.007.006 1 1 2 5

105




Huso

Pennu Opoj . Bpoj yzopka Bpoj ouene TToxpoHoCT (% .
Sequengej bpoj napuene I\Il)ujm }l])erpof pSlJJ rvey BPCTa Copar Iowora\Substrate Coverpo f the Spfeci)es JeTepMUuHaLuje Ocrana sanaKata
number Plot number samples number Species code Layer (%) . Levgl of_ Other observations
etermination
330. 4 4 1 026.007.007 2 1 12 5
331. 4 4 1 026.007.006 2 1 5 5
332. 4 4 1 080.009.007 2 1 1 5
333. 4 4 1 080.026.004 2 1 0.5 5
334. 4 4 1 036.004.011 2 1 0.5 2
335. 4 4 1 193.040.999 3 1 20 2
336. 4 4 1 132.001.014 3 1 20 5
337. 4 4 1 080.021.001 3 1 10 5
338. 4 4 1 193.004.008 3 1 2 5
339. 4 4 1 144.005.026 3 1 2 5
340. 4 4 1 167.008.038 3 1 2 5
341. 4 4 1 151.016.003 3 1 2 5
342. 4 4 1 080.019.055 3 1 2 5
343. 4 4 1 036.004.011 3 1 1.5 5
344. 4 4 1 026.007.007 3 1 1 5
345. 4 4 1 026.007.006 3 1 1 5
346. 4 4 1 193.045.002 3 1 1 5
347. 4 4 1 193.004.056 3 1 1 5
348. 4 4 1 080.013.006 3 1 1 5
349. 4 4 1 151.033.061 3 1 1 5
350. 4 4 1 017.001.017 3 1 1 5
351. 4 4 1 080.009.044 3 1 0.8 5
352. 4 4 1 193.016.008 3 1 0.5 5
353. 4 4 1 139.004.001 3 1 0.3 5
354. 4 4 1 169.181.010 3 1 0.1 5
355. 4 4 2 026.007.007 1 1 78 5
356. 4 4 2 026.007.006 1 1 2 5
357. 4 4 2 026.007.007 2 1 10 5
358. 4 4 2 026.007.006 2 1 4 5
359. 4 4 2 080.009.007 2 1 1 5
360. 4 4 2 080.026.004 2 1 0.5 5
361. 4 4 2 036.004.011 2 1 0.5 5
362. 4 4 2 193.040.999 3 1 20 2
363. 4 4 2 132.001.014 3 1 20 5
364. 4 4 2 080.021.001 3 1 12 5
365. 4 4 2 151.033.061 3 1 2 5
366. 4 4 2 151.016.003 3 1 2 5
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367. 4 4 2 080.019.055 3 1 2 5
368. 4 4 2 036.004.011 3 1 15 5
369. 4 4 2 193.004.008 3 1 1.5 5
370. 4 4 2 167.008.038 3 1 1.5 5
371. 4 4 2 026.007.007 3 1 1 5
372. 4 4 2 026.007.006 3 1 1 5
373. 4 4 2 193.045.002 3 1 1 5
374. 4 4 2 193.004.056 3 1 1 5
375. 4 4 2 144.005.026 3 1 1 5
376. 4 4 2 080.013.006 3 1 1 5
377. 4 4 2 193.016.008 3 1 1 5
378. 4 4 2 017.001.017 3 1 1 5
379. 4 4 2 080.009.044 3 1 0.8 5
380. 4 4 2 139.004.001 3 1 0.3 5
381. 4 4 2 169.181.010 3 1 0.1 5
382. 4 4 3 026.007.007 1 1 78 5
383. 4 4 3 026.007.006 1 1 2 5
384. 4 4 3 026.007.007 2 1 10 5
385. 4 4 3 026.007.006 2 1 4 5
386. 4 4 3 080.009.007 2 1 1 5
387. 4 4 3 080.026.004 2 1 0.5 5
388. 4 4 3 036.004.011 2 1 0.5 5
389. 4 4 3 193.040.999 3 1 20 2
390. 4 4 3 132.001.014 3 1 20 5
391. 4 4 3 080.021.001 3 1 10 5
392. 4 4 3 151.016.003 3 1 2 5
393. 4 4 3 036.004.011 3 1 1.5 5
394. 4 4 3 167.008.038 3 1 1.5 5
395. 4 4 3 080.019.055 3 1 15 5
396. 4 4 3 026.007.007 3 1 1 5
397. 4 4 3 026.007.006 3 1 1 5
398. 4 4 3 193.045.002 3 1 1 5
399. 4 4 3 193.004.056 3 1 1 5
400. 4 4 3 193.004.008 3 1 1 5
401. 4 4 3 080.013.006 3 1 1 5
402. 4 4 3 151.033.061 3 1 1 5
403. 4 4 3 017.001.017 3 1 1 5
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404. 4 4 3 080.009.044 3 1 0.8 5
405. 4 4 3 193.016.008 3 1 0.5 5
406. 4 4 3 139.004.001 3 1 0.3 5
407. 4 4 3 169.181.010 3 1 0.1 5
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12. ®EHOJIOIIKA OCMATPAIA U 2016.
TOJNHH

Qenonoruja je neduHECaHA Kao HayKa o
npahemy BHIUBMBHX JEIIaBama y )KUBOTHOM LHUKITYCY
Oownpaka. llogaum o BpemMeHy W Tpajamby IMOjEIUHUX
JeliaBamba Ha OWJbKama TpyXajy BpemHe IMOJaTKe |
nHpopMaIje O cTamy OWpaka, Ka0 W O Moryhem
JIeTIOBaby OKOJMHE Ha OMJbKe, Kao INTO Cy HIp.
winmarcke duykryanuje (ICP Forests Manual, 2010).

VY OKBHpPY MOHHTOpPWHTA Ha OWOMHIWKAIIM]CKO]
taukn HuBoa 2, Te ce mocMmarpa (eHONorHja NyMCKOT
npBeha, OCHOBHH IWJb jé CHCTEMAaTCKO IOCMAaTpame H
CHUMame ToIuIImBHUX (aza pa3Boja IIyMckor japseha,
Ka0 M T[OCMaTpame M CHUMambe OHOTHYKHX H
a0MOTHYKMX 4YMHWIAaNa W T1ojaBa. OCHOBHM 3aJaTak
(heHOJIOIKUX ocMaTpamka Ha OMOMHIUKAIHM]CKO] TauKH
HuBoa 2 je, ma ce o0e3deme OCHOBHE W JOJaTHE
nHpopMarje o cTabaMMma Koja ce Hajlla3e Ha TadKH,
Kako Ou ce J00WIu moaany o GeHONOTUjH, T¢ TOBEIU Y
BE3y Ca YTHIajeM KJIMMe Ha IIyMCKe eKOCHCTEME.

Ha Owomnamkamujckum Taukama HwuBo-a 2 je
onmabpano mo 15 crabana JOMHHAaHTHE BPCTE Ha KOjUMa
cy oOaBibeHa (eHoNomKa ocMmarpamd Y OKBHPY
(heHOMOIIKOT OCMaTpama JETEeKTOBaHW cy W Ouhe
npahenu cinenehu mapamerpu:

JIACTAE

npoMeHa 0oje iumrha/gyeTHa

onaname Jmirha/yeTuaa

3HauajHU 3HanWM omrteheHa nuntha/geTnHa WM

KPOIIbHE

e ocrana omrehema (JlomoBH TpaHa U crabana u
W3BaJbUBamba cTadaia)

® CCKYHJApHO MyIUbCHE

e IIBETamE

HaBenenn mnapamerpu cy mpahenu 3a crabia
KOja Cce Haja3e Ha caMoOj Mapuend, Kao H 3a Lely
napreny YOIIITEHO, MOYEBIIW OJ] MPBOT H3JlacKa Ha
TEpeH.

[locmaTtpamem  Qenomomkux forahaja Ha
JyTOPOYHOM HHUBOY M TYMauemheM pe3yiraTa JJ0OujeHnX
METOJIOM aHaJiu3e¢ BPEMEHCKUX cepuja, Moryhe je
YOUHTH o0paciie oAcTynama o yoouuajeHor. Ha HuBoy
3Ha4YajHUX MNoMepama (QeHomomkux ¢eHomeHa (noda
I[BETamba, 3peha MJI0I0BA UT/I.) IPEIO3HA]y Ce CIEMEHTH
rJ100aJTHUX IPOMEHa KIIUME.

O6panom nojaTaxka JOOUjeHIX
HajCaBpEeMEHUj M TEXHOJIOIIKHM NPUCTYIIOM Y Tipahemy
(denonoruje (mocraBbame ypehaja Koju CHUMA]y HIH
¢dororpadumry) nobujajy ce MpeIUKTUBHU MOJAEITH KOjH
JIajy jOIII jacHHUj€ MPOIICHE.

12. PHENOLOGICAL OBSERVATIONS IN 2016

Phenology can be defined as the study of visible
plant life-cycle events and their interactions with the
environment. The data on timing and duration of
different phenological events provide valuable data
about the plant condition and possible environmental
impacts on plants, such as climate change (ICP Forests
Manual, 2010).

The main objective of the monitoring on the
Level 1l sample plots selected for forest tree phenology
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 1l sample plots was to provide
basic and supplementary information about the sampled
trees in order to obtain data on tree phenology which
would further contribute to the estimate of the effects of
climate change on forest ecosystems.

For the purpose of phenological observations,
15 trees of dominant tree species were selected on each

Level 1l sample plot. The following phenological
parameters were detected and monitored:

. budding

o leaf colour change

o leaf/needle dropping

o significant signs of leaf/needle or crown
damage

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

o secondary budding

o flowering

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

Long-term observation of phenological events
and interpretation of the results obtained by the method
of time series analyses can reveal the patterns of
deviations from the normal behaviour. For instance,
some elements of global climate change can be
identified by observing shifts in the most important
phenological phenomena (time of flowering, fruit
ripening, etc.).

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

109



Orgenna napuesa Konaonuk

Ha Owomngukanujckoj Taukum Hupo-a 2
Komaonuk omabpano je 15 crabama cmpue (Picea abies
L) xoja cy ka0 u cBake romuHe OwWia MpeaMeT
¢deHonomkux ocmatpama. PeHodasze cy mocMmarpaHe y
KOHTHHYHUTETY, KaKO Cy CE CMCHUBAJIC.

V rtabemama (26, 27 u 28) mnpukazaHu cy
nmomanmy  Ao0WjeHn (DEeHONOMIKMM OcMaTpameM, ca
OuoumHmukanujcke Tauke HwuBoa 2 - Komaonuk,
MOYEBIIH OJ1 IPBOT M3JIaCKa HA TEPEH.

"Kopaonik™ sample plot

On the Level Il sample plot on Kopaonik, 15
Norway spruce trees (Picea abies L.) were selected for
annual phenological observations. Phenophases were
monitored continuously as they alternated.

Tables 26, 27 and 28 show phenological
observation data obtained on Kopaonik Level Il sample
plot starting from the first field visit.

Tabena 26. XX 2009. (PLP) Tabena 3a peructparujy apeeha nzadpaHor 3a HHTCH3UBHHU (HEHOIOIIKH MOHUTOPHHT -

Konaonuk
Table 26. XX 2009. (PLP) Table for registration of the trees selected for intensive phenological monitoring -
Kopaonik
Pennu 6p. Iudpa Bpcre Hatym Bp crabia Bunoms neo IIpaBang Hosmuja Apyre .
Sequence bp.napuene Tree species MOCTaBbaba Tree _ Kpyne ocMarparma oeMatpatka | orcepBarti)e
Plot number . Visible crown |, ,. . L Vertical Other
number code Installation date number Visible direction L -
part direction | observations
1 2 118 16.09.10 75 3 4 1
2 2 118 16.09.10 76 3 4 1
3 2 118 16.09.10 78 3 4 1
4 2 118 16.09.10 79 3 4 1
5 2 118 16.09.10 80 3 4 1
6 2 118 16.09.10 85 3 4 1
7 2 118 16.09.10 86 3 4 1
8 2 118 16.09.10 87 3 5 1
9 2 118 16.09.10 88 2 6 1
10 2 118 16.09.10 98 3 4 1
11 2 118 16.09.10 114 2 6 1
12 2 118 16.09.10 118 2 4 1
13 2 118 16.09.10 120 1 7 1
14 2 118 16.09.10 121 1 5 1
15 2 118 16.09.10 124 2 8 1
Taodema 27. XX 2012. (PHE) Ipaheme denomnomkux hpeHomena — KonmaoHuk
Table 27. XX 2012. (PHE) Observation of phenological events - Kopaonik
Penmu Op. Bp.mapuemne ]_Hm’ppa_BpCTe Horahaj Harym 3amaKaba PemCTPO‘?aH JIpyTe orcepBaije
Sequence number | Plot number | Tree species code | Eventcode | Date of observation norahaj Other observations
Score of the event
1 2 118 3 28.04.16 1
2 2 118 3 12.05.16 1
3 2 118 1 08.06.16 3
4 2 118 1 25.07.16 5
5 2 118 2 26.08.16 1
6 2 118 3 29.09.16 1
7 2 118 3 20.10.16 1
9 2 118 3 02.11.16 2
10 3 118 2 08.12.16 2
11 3 118 2 23.12.16 2
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Ta6ena 28. XX 2012 (PHI) Benexeme henonomknx heaomena - Komaorux
Table 28. XX 2012 (PHI) Recording of phenological events - Kopaonik

Penun

op. Bp.mapuerne bp Jlorabaj Jarym PeFI/ICTpO].%aH Meron kopumhen .
Plot JpBeTa Event 3arnaxarma norabaj 3a rocMarpame Hpyre oncepaanuje
Sequence | ber Tree q Date of the | Score ofthe | Method used for Other observations
number number code observation event observation
1 2 75 3 28.04.16 1 1 Usnea barbata
2 2 76 3 28.04.16 1 1
3 2 78 3 28.04.16 1 1 Usnea barbata
4 2 79 3 28.04.16 1 1 Usnea barbata
5 2 80 3 28.04.16 1 1 Usnea barbata
6 2 85 3 28.04.16 1 1 Usnea barbata
7 2 86 3 28.04.16 1 1 Usnea barbata
8 2 87 5 28.04.16 7 1 Tomxoprayul Bark beetles
9 2 88 5 28.04.16 7.3 1 Cyso ([Tomkoprwayu)! Decayed (bark beetles)
10 2 98 3 28.04.16 1 1
11 2 114 5 28.04.16 7 1 Tomxoprayul Bark beetles
12 2 118 3 28.04.16 1 1 Usnea barbata
13 2 120 3 28.04.16 1 1
14 2 121 3 28.04.16 1 1
15 2 124 3 28.04.16 1 1
1 2 75 3 12.05.16 1 1 Usnea barbata
2 2 76 3 12.05.16 1 1
3 2 78 3 12.05.16 1 1 Usnea barbata
4 2 79 3 12.05.16 1 1 Usnea barbata
5 2 80 3 12.05.16 1 1 Usnea barbata
6 2 85 3 12.05.16 1 1 Usnea barbata
7 2 86 3 12.05.16 1 1 Usnea barbata
8 2 87 3 12.05.16 7 1 THomxopreayul Bark beetles
9 2 88 5 12.05.16 7.3 1 Cyso ([Tomkoprwayu)! Decayed (bark beetles)
10 2 98 3 12.05.16 1 1
11 2 114 5 12.05.16 7 1 Tomxoprwayul Bark beetles
12 2 118 3 12.05.16 1 1 Usnea barbata
13 2 120 3 12.05.16 1 1
14 2 121 3 12.05.16 1 1
15 2 124 3 12.05.16 1 1
1 2 75 1 08.06.16 3 1 Usnea barbata
2 2 76 1 08.06.16 3 1
3 2 78 1 08.06.16 3 1 Usnea barbata
4 2 79 1 08.06.16 3 1 Usnea barbata
5 2 80 1 08.06.16 3 1 Usnea barbata
6 2 85 1 08.06.16 3 1 Usnea barbata
7 2 86 1 08.06.16 3 1 Usnea barbata
8 2 87 5 08.06.16 7 1 Tomxoprwayul Bark beetles
9 2 88 5 08.06.16 7.3 1 Cyso ([Tomxoprwayu)! Decayed (bark beetles)
10 2 98 1 08.06.16 3 1
11 2 114 5 08.06.16 7 1 Tomxoprwayul Bark beetles
12 2 118 1 08.06.16 3 1 Usnea barbata
13 2 120 1 08.06.16 3 1
14 2 121 1 08.06.16 3 1
15 2 124 1 08.06.16 3 1
1 2 75 1 25.07.16 5 1 Usnea barbata
2 2 76 1 25.07.16 5 1
3 2 78 1 25.07.16 5 1 Usnea barbata
4 2 79 1 25.07.16 5 1 Usnea barbata
5 2 80 1 25.07.16 5 1 Usnea barbata
6 2 85 1 25.07.16 5 1 Usnea barbata
7 2 86 1 25.07.16 5 1 Usnea barbata
8 2 87 5 25.07.16 7 1 Tomroprayul Bark beetles
9 2 88 5 25.07.16 7.3 1 Cyso ([lomxoprwayu)! Decayed (bark beetles)
10 2 98 1 25.07.16 5 1
11 2 114 5 25.07.16 7 1 Tomroprayul Bark beetles
12 2 118 1 25.07.16 5 1 Usnea barbata
13 2 120 1 25.07.16 5 1
14 2 121 1 25.07.16 5 1
15 2 124 1 25.07.16 5 1
1 2 75 2 26.08.16 1 1 Usnea barbata
2 2 76 2 26.08.16 1 1
3 2 78 2 26.08.16 1 1 Usnea barbata
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Pennu

6p. Bp-l'll:)alpuene bp Jlorabaj Harym Pemcrpogan Merton xopuuthern .
ot JpBeTa Event 3arnaxarma norabaj 3a rocMarpame Hpyre orceppanmje
Sequence | ey Tree Date of the | Score of the | Method used for Other observations
number number code observation event observation
4 2 79 2 26.08.16 1 1 Usnea barbata
5 2 80 2 26.08.16 1 1 Usnea barbata
6 2 85 2 26.08.16 1 1 Usnea barbata
7 2 86 2 26.08.16 1 1 Usnea barbata
8 2 87 5 26.08.16 7 1 Tomxoprwayul Bark beetles
9 2 88 5 26.08.16 7.3 1 Cyso (Ilomxopreayu)! Decayed (bark beetles))
10 2 98 2 26.08.16 1 1
11 2 114 5 26.08.16 7.3 1 Cyso ([Tomkoprwayu)! Decayed (bark beetles)
12 2 118 2 26.08.16 1 1 Usnea barbata
13 2 120 2 26.08.16 1 1
14 2 121 2 26.08.16 1 1
15 2 124 2 26.08.16 1 1
1 2 75 2 29.09.16 1 1 Usnea barbata
2 2 76 3 29.09.16 1 1
3 2 78 3 29.09.16 1 1 Usnea barbata
4 2 79 3 29.09.16 1 1 Usnea barbata
5 2 80 3 29.09.16 1 1 Usnea barbata
6 2 85 3 29.09.16 1 1 Usnea barbata
7 2 86 3 29.09.16 1 1 Usnea barbata
8 2 87 5 29.09.16 7 1 Tomxoprwayul Bark beetles
9 2 88 5 29.09.16 7.3 1 Cyeo ([lomrxoprayu)! Decayed (bark beetles)
10 2 98 3 29.09.16 1 1
11 2 114 5 29.09.16 7.3 1 Cyso ([lomrxoprayu)! Decayed (bark beetles)
12 2 118 3 29.09.16 1 1 Usnea barbata
13 2 120 3 29.09.16 1 1
14 2 121 3 29.09.16 1 1
15 2 124 3 29.09.16 1 1
1 2 75 3 20.10.16 1 1 Usnea barbata
2 2 76 3 20.10.16 1 1
3 2 78 3 20.10.16 1 1 Usnea barbata
4 2 79 3 20.10.16 1 1 Usnea barbata
5 2 80 3 20.10.16 1 1 Usnea barbata
6 2 85 3 20.10.16 1 1 Usnea barbata
7 2 86 3 20.10.16 1 1 Usnea barbata
8 2 87 3 20.10.16 7 1 Tomkopreayul Bark beetles
9 2 88 5 20.10.16 7.3 1 Cyso (ITomrxoprwayu)! Decayed (bark beetles)
10 2 98 3 20.10.16 1 1
11 2 114 5 20.10.16 7.3 1 Cyso (ITomrxoprwayu)! Decayed (bark beetles)
12 2 118 3 20.10.16 1 1 Usnea barbata
13 2 120 3 20.10.16 1 1
14 2 121 3 20.10.16 1 1
15 2 124 3 20.10.16 1 1
1 2 75 3 02.11.16 2 1 Usnea barbata
2 2 76 3 02.11.16 2 1
3 2 78 3 02.11.16 2 1 Usnea barbata
4 2 79 3 02.11.16 2 1 Usnea barbata
5 2 80 3 02.11.16 2 1 Usnea barbata
6 2 85 3 02.11.16 2 1 Usnea barbata
7 2 86 3 02.11.16 2 1 Usnea barbata
8 2 87 3 02.11.16 7 1 Ilomroprayul Bark beetles
9 2 88 5 02.11.16 7.3 1 Cyso ([lomxoprayu)! Decayed (bark beetles)
10 2 98 3 02.11.16 2 1
11 2 114 5 02.11.16 73 1 Cyso ([lomxoprayu)! Decayed (bark beetles)
12 2 118 3 02.11.16 2 1 Usnea barbata
13 2 120 3 02.11.16 2 1
14 2 121 3 02.11.16 2 1
15 2 124 3 02.11.16 2 1
1 2 75 3 08.12.16 2 1 Usnea barbata
2 2 76 3 08.12.16 2 1
3 2 78 3 08.12.16 2 1 Usnea barbata
4 2 79 3 08.12.16 2 1 Usnea barbata
5 2 80 3 08.12.16 2 1 Usnea barbata
6 2 85 3 08.12.16 2 1 Usnea barbata
7 2 86 3 08.12.16 2 1 Usnea barbata
8 2 87 5 08.12.16 7 1 Tomxoprwayul Bark beetles
9 2 88 5 08.12.16 7 1 Tomroprayul Bark beetles
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Pennu

6p. Bp.rll:)alpuene bp Jlorabaj Harym Pemcrpogan Merton xopuuthern .
ot JpBeTa Event 3arnaxarma norabaj 3a MocMaTpame Hpyre orcepaanuje
Sequence | ier Tree q Date of the | Score of the | Method used for Other observations
number number code observation event observation
10 2 98 3 08.12.16 2 1 Usnea barbata
11 2 114 5 08.12.16 7 1 Tomxoprayul Bark beetles
12 2 118 3 08.12.16 2 1 Usnea barbata
13 2 120 3 08.12.16 2 1 Usnea barbata
14 2 121 3 08.12.16 2 1 Usnea barbata
15 2 124 3 08.12.16 2 1 Usnea barbata
1 2 75 3 23.12.16 2 1 Usnea barbata
2 2 76 3 23.12.16 2 1
3 2 78 3 23.12.16 2 1 Usnea barbata
4 2 79 3 23.12.16 2 1 Usnea barbata
5 2 80 3 23.12.16 2 1 Usnea barbata
6 2 85 3 23.12.16 2 1 Usnea barbata
7 2 86 3 23.12.16 2 1 Usnea barbata
8 2 87 5 23.12.16 7 1 THomxopreayul Bark beetles
9 2 88 5 23.12.16 7 1 Tomxoprwayul Bark beetles
10 2 98 3 23.12.16 2 1 Usnea barbata
11 2 114 5 23.12.16 7 1 Tomxoprwayul Bark beetles
12 2 118 3 23.12.16 2 1 Usnea barbata
13 2 120 3 23.12.16 2 1 Usnea barbata
14 2 121 3 23.12.16 2 1 Usnea barbata
15 2 124 3 23.12.16 2 1 Usnea barbata
[lpBuM oOwiacuuMma OMJIEAHOT TOJhba HA The first field visits of Kopaonik sample plot in

Konaonuky y 2016. ronunu, (13.janyapa, 8. ¢peOpyapa u
30.mapra) HHje oOliekheHa QeHonomka ¢asa jep cy
crabta Omia TIOKPHBEHAa CHEKHUM  ITOKPHBAYCM.
IIpernemom crabama 28. ampuwia u 12, wMaja
KOHCTAaTOBAHO je¢ OIajame 4YeThHa Ha HuBO o1 1-33%.
Jamum mpernenom crabana 8. jyHa KOHCTaToBaHA je
1ojaBa OBOTOIUWINBFMX YETHHA Ha HHBOY of 33-66%,
[Ipernenom crabana 25. jyjia KOHCTaTOBaHA je MOTIyHA
1ojaBa OBOTOJUIILMX YETHHA HA CBUM CTa0inMa.
IlojaBa nmekonopusammje TmpuMeheHa je MPHUITHKOM
nperyiena 26. aprycra J1o HUBoa Mame of 1%. Onaname
YeTHHA 70 HUBOa Mame o1 1% KkoHcTaToBaHO je 29.
cenreMopa m 20. okToOpa, IOK je oOmmackoM 2.
HoBeMOpa, 8 mememOpa u 23 nernemOpa 3a0esekeHO
ormajiame YeTHHa 10 HuBoa o1 1 1o 33%.

Ha crabmuma 6poj 87, 88 m 114, npunmkom
cBUX mperiena, Tokom 2016. roguHe YyodeHa cCy
omTtehema 0] MPUCYCTBO MOTKOPHHaKa.

2016 (on January 13", February 8" and March 30™)
didn’t provide any assessments of phenological phases
because the trees were snow covered. The inspections of
trees on April 28™ and May 12" recorded a needle drop
of 1-33%. The following inspection on June 8" recorded
the appearance of the current-year needles in the scope
of 33 to 66%. During the examination of trees on July
25" 2016, the full emergence of the current-year
needles was recorded on all trees. Discolouration of less
than 1% was observed during the inspection on August
26™. The loss of needles to the degree below 1% was
recorded on September 29" and October 20", while the
visits on November 2™ December 8" and December
23" recorded a loss of needles to a level of 1 to 33%.

The damage caused by the presence of bark
beetles was observed on trees 87, 88 in all the
inspections.
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KOITAOHUK - BUT HMBO 2 - 31.03.2016
KOPAONIK — LEVEL Il SP - March 31* 2016
R TR TR L, A

P

Konaonuk ®enomnor. Komaonuk ®denonor. Komaonuk ®denonor. Komaonuk ®denonor.
Crabmo 0p.75 Kpyna 6p. 75 Crabo 6p. 76 Kpyna 6p. 76
31.03.2016. 31.03.2016. 31.03.2016. 31.03.2016.
Kopaonik Phenology Kopaonik Phenology Kopaonik Phenology Kopaonik Phenology
Tree No. 75 Crown No. 75 Tree No. 76 Crown No. 76
March 31%, 2016 March 31%, 2016 March 31%, 2016 March 31%, 2016
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Komaonuk ®denHoror.
Crabo 6p. 78
31.03.2016.
Kopaonik Phenology
Tree No. 78
March 31%, 2016

Komnaonuk ®enosor.
Kpyna 6p. 78
31.03.2016.

Kopaonik Phenology

Crown No. 78
March 31%, 2016

Konaonnk ®enosor.
Crabno 6p. 79
31.03.2016.
Kopaonik Phenology
Tree No. 79
March 31%, 2016

Kormaonuk ®denHosor.
Kpyna 6p. 79
31.03.2016.
Kopaonik Phenology
Crown No. 79
March 31%, 2016

Komaonuk ®denosnor.
Crabo 6p. 80
31.03.2016.
Kopaonik Phenology
Tree No. 80
March 31%, 2016

Komnaonuk ®enonor.
Kpyna 6p. 80
31.03.2016.
Kopaonik Phenology
Crown No. 80
March 31%, 2016

s

Komaonuk ®denonor.
Crabmo 6p. 85
31.03.2016.
Kopaonik Phenology
Tree No. 85
March 31%, 2016

Komaonuk ®denonor.
Kpyna 6p. 85
31.03.2016.
Kopaonik Phenology
Crown No. 85
March 31%, 2016
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Komnaonuk ®enosor.
Cra6uo 6p. 86
31.03.2016.
Kopaonik Phenology
Tree No. 86
March 31%, 2016

Komnaonuk ®enoor.
Kpyna 6p. 86
31.03.2016.
Kopaonik Phenology
Crown No. 86
March 31%, 2016

Komnaonuk ®enosor.
Crabmo 6p. 87
31.03.2016.
Kopaonik Phenology
Tree No. 87
March 31%, 2016

Komnaouuk ®enosor.
Kpyna 6p. 87
31.03.2016.
Kopaonik Phenology
Crown No. 87
March 31%, 2016

Komaonuk ®enouor.
Cra6o 6p. 88
31.03.2016.
Kopaonik Phenology
Tree No. 88
March 31%, 2016

Komnaonuk ®enoor.
Kpyna 6p. 88
31.03.2016.
Kopaonik Phenology
Crown No. 88
March 31%, 2016

Komnaonuk ®enonor.
Crabmo 6p. 98
31.03.2016.
Kopaonik Phenology
Tree No. 98
March 31%, 2016

Komaonuk ®enoutor.
Kpyna 6p. 98
31.03.2016.
Kopaonik Phenology
Crown No. 98
March 31%, 2016
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i

Konaonuk ®enosor.
Crabno Op. 114
31.03.2016.
Kopaonik Phenology
Tree No. 114
March 31%, 2016

Komnaonuk ®enoor.
Kpyna 6p. 114
31.03.2016.
Kopaonik Phenology
Crown No. 114
March 31%, 2016

Komnaonuk ®enosor.
Crabuo 6p. 118
31.03.2016.
Kopaonik Phenology
Tree No. 118
March 31%, 2016

Komnaouuk ®enosor.
Kpyna 6p. 118
31.03.2016.
Kopaonik Phenology
Crown No. 118
March 31%, 2016

Komaonuk ®denomnor.
Crabo 6p. 120
31.03.2016.
Kopaonik Phenology
Tree No. 120
March 31%, 2016

Komaonuk ®enonor.
Kpyna 6p. 120
31.03.2016.
Kopaonik Phenology
Crown No. 120
March 31%, 2016

Konaonuk ®enomnor.
Crabmo 6p. 121
31.03.2016.
Kopaonik Phenology
Tree No. 121
March 31%, 2016

Komaonuk ®denomnor.
Kpyna 6p. 121
31.03.2016.
Kopaonik Phenology
Crown No. 121
March 31%, 2016
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Komnaonuk ®enoor. Komnaonuk ®enosor.

Crabno Op. 124 Kpyna 6p. 124
31.03.2016. 31.03.2016.
Kopaonik Phenology Kopaonik Phenology
Tree No. 124 Crown No. 124

March 31%, 2016 March 31%, 2016

Cimke 57-87. Crabna onabpana 3a eHOIOIIKA OcMaTpama Ha orneaHoj napuenu Komaonuk Ha nan 31.03.2016.
Figures 57-87. Trees selected for phenological observations on SP Kopaonik on March 31%, 2016

KOIMTAOHUK - BUT HMUBO 2 - 12.05.2016.
KOPAONIK — LEVEL 11 SP - May 122016

Konaonuk ®enoor.
Crabmo 6p.75
12.05.2016.
Kopaonik Phenology
Tree No. 75
May 12", 2016

Konaonuk ®enosor.
Kpyna 6p. 75
12.05.2016.
Kopaonik Phenology
Crown No. 75
May 12" 2016

Komnaonuk ®enomnor.
Crabmo 6p. 76
12.05.2016.
Kopaonik Phenology
Tree No. 76
May 12", 2016

Konaonuk ®enomnor.
Kpyna 6p. 76
12.05.2016.
Kopaonik Phenology
Crown No. 76
May 12", 2016
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Konaonuk ®enosor.
Crabio 6p. 78
12.05.2016.
Kopaonik Phenology
Tree No. 78
May 12" 2016

Komaonuk ®enosor.
Kpyna 6p. 78
12.05.2016.
Kopaonik Phenology
Crown No. 78
May 12" 2016

Konaonuk denomnor.
Crabo 6p. 79
12.05.2016.
Kopaonik Phenology
Tree No. 79
May 12" 2016

Komnaonuk ®denosor.
Kpyna 6p. 79
12.05.2016.
Kopaonik Phenology
Crown No. 79
May 12" 2016

Konaonuk ®enoor.
Crabo 6p. 80
12.05.2016.
Kopaonik Phenology
Tree No. 80
May 12", 2016

Konaonuk ®enosor.
Kpyna 6p. 80
12.05.2016.
Kopaonik Phenology
Crown No. 80
May 12" 2016

Komnaonuk ®enomnor.
Crabmo 6p. 85
12.05.2016.
Kopaonik Phenology
Tree No. 85
May 12", 2016

Komaonuk ®denonor.
Kpyna 6p. 85
12.05.2016.
Kopaonik Phenology
Crown No. 85
May 12", 2016
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Komnaonuk ®enosor.
Crabuo 6p. 86
12.05.2016.
Kopaonik Phenology
Tree No. 86
May 12" 2016

Komaonuk ®enosor.
Kpyna 6p. 86
12.05.2016.
Kopaonik Phenology
Crown No. 86
May 12" 2016

Komnaonuk ®enosor.
Crabumo 6p. 87
12.05.2016.
Kopaonik Phenology
Tree No. 87
May 12" 2016

Komnaonuk ®enosor.
Kpyna 6p. 87
12.05.2016.
Kopaonik Phenology
Crown No. 87
May 12" 2016

Konaonuk ®enoor.
Crabo Op. 88
12.05.2016.
Kopaonik Phenology
Tree No. 88
May 12", 2016

Konaonuk ®enosor.
Kpyna 6p. 88
12.05.2016.
Kopaonik Phenology
Crown No. 88
May 12", 2016

Komnaonuk ®enomnor.
Crabmno 6p. 98
12.05.2016.
Kopaonik Phenology
Tree No. 98
May 12, 2016

Konaonuk ®enomnor.
Kpyna 6p. 98
12.05.2016.
Kopaonik Phenology
Crown No. 98
May 12", 2016
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Konaonuk ®enosor.
Crabio 6p. 114
12.05.2016.
Kopaonik Phenology
Tree No. 114
May 12", 2016

Komaonuk ®enouor.
Crabmo 6p. 120
12.05.2016.

Kopaonik Phenology
Tree No. 120
May 12", 2016

Komaonuk ®enosor.
Kpyna 6p. 114
12.05.2016.
Kopaonik Phenology
Crown No. 114
May 12" 2016

Konaonuk ®enoror.
Kpyna 6p. 120
12.05.2016.
Kopaonik Phenology
Crown No. 120
May 12, 2016

Komnaonuk ®enosor.
Crabmo 6p. 118
12.05.2016.
Kopaonik Phenology
Tree No. 118
May 12", 2016

Komnaonuk ®enosnor.
Crabmo 6p. 121
12.05.2016.
Kopaonik Phenology
Tree No. 121
May 12" 2016

Komnaonuk ®enosor.
Kpyna 6p. 118
12.05.2016.
Kopaonik Phenology
Crown No. 118
May 12" 2016

Komaonuk ®enoutor.
Kpyna 6p. 121
12.05.2016.

Kopaonik Phenology
Crown No. 121
May 12" 2016
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Konaounuk denosior.
Crabno Op. 124
12.05.2016.

Kopaonik Phenology

Tree No. 124
May 12", 2016

Komnaonuk ®enosor.

Kpyna 6p. 124
12.05.2016.

Kopaonik Phenology

Crown No. 124
May 12", 2016

Cimke 88-117. Crabna ogabpana 3a (peHOJIOIIKA OCMaTpama Ha oreanoj napuenu Konaonnk na nan 12.05.2016.

Figures 88-117. Trees selected for phenological observations on SP Kopaonik on May 12", 2016

Konaonuk ®enoor.
Crabio 6p.75
27.08.2016.
Kopaonik Phenology
Tree No. 75
August 27, 2016

KOITAOHUK - BUT HUBO 2 - 27.08.2016.

Konaonuk ®enosor.
Kpyna 6p. 75
27.08.2016.
Kopaonik Phenology
Crown No. 75
August 27", 2016

KOPAONIK — LEVEL Il SP - August 27", 2016

Konaonuk ®enomnor.
Crabo 6p. 76
27.08.2016.
Kopaonik Phenology
Tree No. 76
August 27, 2016

Konaonuk ®enomnor.
Kpyna 6p. 76
27.08.2016.
Kopaonik Phenology
Crown No. 76
August 27, 2016
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Komnaonuk ®enosor.
Crabmo 6p. 78
27.08.2016.
Kopaonik Phenology
Tree No. 78
August 27", 2016

Komaonuk ®enosor.
Kpyna 6p. 78
27.08.2016.
Kopaonik Phenology
Crown No. 78
August 27", 2016

Komnaonuk ®enosor.
Crabo 6p. 79
27.08.2016.
Kopaonik Phenology
Tree No. 79
August 27", 2016

Komnaonuk ®enosor.
Kpyna 6p. 79
27.08.2016.
Kopaonik Phenology
Crown No. 79
August 27", 2016

Konaonuk ®enoor.
Crabo 6p. 80
27.08.2016.
Kopaonik Phenology
Tree No. 80
August 27, 2016

Konaonuk ®enosor.
Kpyna 6p. 80
27.08.2016.
Kopaonik Phenology
Crown No. 80
August 27", 2016

Konaonuk ®enomnor.
Crabio 6p. 85
27.08.2016.
Kopaonik Phenology
Tree No. 85
August 27, 2016

Konaonuk ®enomnor.
Kpyna 6p. 85
27.08.2016.
Kopaonik Phenology
Crown No. 85
August 27, 2016
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Komnaonuk ®enosor.
Cra6uo 6p. 86
27.08.2016.
Kopaonik Phenology
Tree No. 86
August 27", 2016

Komaonuk ®enosor.
Kpymna 6p. 86
27.08.2016.
Kopaonik Phenology
Crown No. 86
August 27", 2016

Komnaonuk ®enosor.
Cra6uo 6p. 87
27.08.2016.
Kopaonik Phenology
Tree No. 87
August 27", 2016

Komnaonuk ®enosor.
Kpyna 6p. 87
27.08.2016.
Kopaonik Phenology
Crown No. 87
August 27", 2016

Konaonuk ®enoor.
Cra6o 6p. 88
27.08.2016.
Kopaonik Phenology
Tree No. 88
August 27, 2016

Konaonuk ®enosor.
Kpyna 6p. 88
27.08.2016.
Kopaonik Phenology
Crown No. 88
August 27", 2016

Konaonuk ®enomnor.
Crabio 6p. 98
27.08.2016.
Kopaonik Phenology
Tree No. 98
August 27, 2016

Konaonuk ®enomnor.
Kpyna 6p. 98
27.08.2016.
Kopaonik Phenology
Crown No. 98
August 27, 2016
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Komnaonuk ®enosor.
Crabmo Op. 114
27.08.2016.
Kopaonik Phenology
Tree No. 114
August 27", 2016

Komaonuk ®enosor.
Kpyna 6p. 114
27.08.2016.
Kopaonik Phenology
Crown No. 114
August 27", 2016

Komnaonuk ®enosor.
Crabmo 6p. 118
27.08.2016.
Kopaonik Phenology
Tree No. 118
August 27", 2016

Komnaonuk ®enosor.
Kpyna 6p. 118
27.08.2016.
Kopaonik Phenology
Crown No. 118
August 27", 2016

Konaonuk ®enosor.
Crabio 6p. 120
27.08.2016.
Kopaonik Phenology
Tree No. 120
August 27", 2016

Konaonuk d®eHnosor.
Kpyna 6p. 120
27.08.2016.
Kopaonik Phenology
Crown No. 120
August 27", 2016

Konaonuk denosor.
Crabo 6p. 121
27.08.2016.
Kopaonik Phenology
Tree No. 121
August 27" 2016

Konaonuk ®enosor.
Kpyna 6p. 121
27.08.2016.
Kopaonik Phenology
Crown No. 121
August 27", 2016
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Komnaonuk ®denosor.
Crabmo 6p. 124
27.08.2016.
Kopaonik Phenology
Tree No. 124
August 27", 2016

Komnaonuk ®enonor.
Kpyna 6p. 124
27.08.2016
Kopaonik Phenology
Crown No. 124
August 27" 2016

Figures 118-147. Trees selected for phenological observations on SP Kopaonik on August 27", 2016

Komaonuk ®enouor.

Crabuio 6p.75
2.11.2016.
Kopaonik Phenology
Tree No. 75
November 2™, 2016

KOIMTAOHUK - BUT HUBO 2 - 2.11.2016

Komaonuk ®eHnouor.
Kpyna 6p. 75
2.11.2016.
Kopaonik Phenology
Crown No. 75
November 2", 2016

KOPAONIK — LEVEL Il SP - November 2", 2016

Komnaouuk ®enomor.
Crabmno 0Op. 76
2.11.2016.
Kopaonik Phenology
Tree No. 76
November 2", 2016

Komaonuk ®enouor.
Kpyna 6p. 76
2.11.2016.
Kopaonik Phenology
Crown No. 76
November 2", 2016

Cimke 118-147. Crabna ogabpana 3a (heHOJIONIKA ocMaTpama Ha orienHoj napuenn Komaonuk Ha qan 27.08.2016.
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Komaonuk ®enomor.
Crabmno oOp. 78
2.11.2016.
Kopaonik Phenology
Tree No. 78
November 2™, 2016

Komaonuk ®enomor.
Kpyna 6p. 78
2.11.2016.
Kopaonik Phenology
Crown No. 78
November 2™, 2016

Komaonuk ®denonor.
Crabuo 6p. 79
2.11.2016.
Kopaonik Phenology
Tree No. 79
November 2", 2016

Komaonuk ®denonor.
Kpyna 6p. 79
2.11.2016.
Kopaonik Phenology
Crown No. 79
November 2™, 2016

Konaonnk denosor.
Crabo op. 80
27.08.2016.
Kopaonik Phenology
Tree No. 80
November 2", 2016

Komaonnk ®denonor.
Kpyna 6p. 80
27.08.2016.
Kopaonik Phenology
Crown No. 80
November 2", 2016

Komaonuk ®denonor.
Crabio 6p. 85
27.08.2016.
Kopaonik Phenology
Tree No. 85
November 2", 2016

Komaonuk ®denomnor.
Kpyna 6p. 85
27.08.2016.
Kopaonik Phenology
Crown No. 85
November 2™, 2016
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Komaonuk ®enomor.
Crabmno Op. 86
2.11.2016.
Kopaonik Phenology
Tree No. 86
November 2™, 2016

7

Komaonuk ®denonor.
Cra6o 6p. 88
2.11.2016.
Kopaonik Phenology
Tree No. 88
November 2", 2016

Komaonuk ®enomor.
Kpyna 6p. 86
2.11.2016.
Kopaonik Phenology
Crown No. 86
November 2™, 2016

Komaonnk ®denonor.
Kpyna 6p. 88
2.11.2016.
Kopaonik Phenology
Crown No. 88
November 2™, 2016

Komaonuk ®denonor.
Crabio op. 87
2.11.2016.
Kopaonik Phenology
Tree No. 87
November 2", 2016

Komaonuk ®denonor.
Crabio Op. 98
2.11.2016.
Kopaonik Phenology
Tree No. 98
November 2", 2016

Komaonuk ®denonor.
Kpyna 6p. 87
2.11.2016.
Kopaonik Phenology
Crown No. 87
November 2™, 2016

Komnaonnk ®enosnor.
Kpyna 6p. 98
2.11.2016.
Kopaonik Phenology
Crown No. 98
November 2™, 2016
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Konaonnk denosior.
Crabuo 6p. 114
2.11.2016.
Kopaonik Phenology
Tree No. 114
November 2", 2016

Komaonuk ®enosnor.
Crabio 6p. 120
2.11.2016.
Kopaonik Phenology
Tree No. 120
November 2", 2016

Konaonuk denosior.

Kpyna 6p. 114
2.11.2016.
Kopaonik Phenology
Crown No. 114

~ November 2™
% &% ¥

Konaonuk ®denosmor.
Kpyna 6p. 120
2.11.2016.
Kopaonik Phenology
Crown No. 120
November 2", 2016

Komnaonuk ®enosor.
Crabio 6p. 118
2.11.2016.
Kopaonik Phenology
Tree No. 118
November 2", 2016
53
o
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Komaonuk ®denonor.
Crabmo 6p. 121
2.11.2016.
Kopaonik Phenology
Tree No. 121
November 2, 2016

2 b 10
Komnaouuk ®enosor.
Kpyna 6p. 118
2.11.2016.
Kopaonik Phenology
Crown No. 118
November 2™ 2016

Komaonuk ®denonor.
Kpyna 6p. 121
2.11.2016.
Kopaonik Phenology
Crown No. 121
November 2™, 2016
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Komaonuk ®enonor.
Crabio Op. 124
2.11.2016.
Kopaonik Phenology
Tree No. 124
November 2", 2016

Komaonuk ®denonor.

Kpyna 6p. 124
2.11.2016.
Kopaonik Phenology
Crown No. 124
November 2™, 2016

Cauxke 148-177. Ctabna ogaOpana 3a (heHOJIOIIKA OCMaTpama Ha orjieHo]j mapienu Komaonvk Ha nan 2.11.2016.
Figures 148-177. Trees selected for phenological observations on SP Kopaonik on November 2", 2016

[NocraBsbame coTapHOT KOJIEKTOpa M Kamepe Ha
Konaonnky, OuwomHmukamujcka Ttayka HwuBoa-2,
omoryhaBa mnpaheme (eHONOMKHUX MOjaBa Ha cTaby
CMpU€ HajCaBPEMEHH]UM TEXHOJIOIIKHM MOCTYIIKOM.

VY okrobpy 2015.rogumne Ha crabmy Op. 86
MOCTaBJbEHA j€ Kamepa Koja TOKOM 24 yaca CHMMA U
Oenexxu cBe Jnorahama Ha TpaHama crabia Koje je
onpeheHo 3a (heHOIOMKO OcMaTpamkbe.

CHuMJbEHH Matepujall 'y o0nuky ¢uimMa
obpahyje ce y nabaparopujy MHCTUTYTa 32 IIIyMapCcTBO
y beorpany.

A solar collector and a camera set up on
Kopaonik Level 1l sample allowed us to track
phenological events of Norway spruce trees using the
latest technology.

In October 2015, a camera that allows 24-hour
tracking and recording of all the events in the branches
of the tree selected for phenological observation was
installed on tree 86.

The recorded material in the form of a film is
processed in the laboratory of the Institute of Forestry in
Belgrade.
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Camuke 178 a, 6. denonomka nojasa yeruna 15.06.2016
Figure 178 a, b. Phenology, needle appearance, June 15", 2016

Conka 179. Crumvax kamepe 27.08.2016 y 12°h  Cotmkea 180, Crumax kamepe 27.08.2016 y 157h
Figure 179. A camera shot taken on August 27", Figure 180. A camera shot taken on August 27",
2016 at 12"°h 2016 at 15°h
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Cauxa 181. Cunmax kamepe 27.08.2016 y 17%h Cauka 182. Cuumaxk xamepe 27.08.2016 y 19°h

Figure 181. A camera shot taken on August 27", Figure 182. A camera shot taken on August 27",
2016 at 17%h 2016 at 19%h

131



rrvu'm.\/ 3 £ 3 = \'\ CcAMOT. |
o !

Conka 183. CHiMax KaMep 27.08.2016 y 21%h Canka 184. Crumax Kamepe 27.08.2016 y 21%h
Figure 183. A camera shot taken on August 27", Figure 184. A camera shot taken on August 27",
2016 at 21'*n 2016 at 21*h

Cauxe 185 - 190. Canmim Buzneo kamepe bUT Huso 2 Konaonuk, 02.11.2016
Figures 185-190. Video camera images, Level 11 sample plot on Kopaonik, November 2™, 2016
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Cauxke 191 a, 6. BUT 2 Komaonuk - [Ipunpemame 1 ocTaBibamke aKyMyllaTopa U MIPUKJbyYeHhe KOHBEPTOpa
COJIApPHOT TaHesa 32 CHUMam-€ T0cie 3UMCcKe ce30He, anpui 2016.
Figure 191 a, b. Kopaonik Level 1l sample plot - Setting up the battery and connecting it to the converter of the
solar panel for the recording after the winter, April 2016

Ornenna nmapuesa [pan Bpx

Ha Omomnamkanmjckoj taukun Hwupo-a 2 LlpHU
BPX Y OKBHPY HOTIapIelne 3a NPOLeHy CTama KpyHa H
npupacra, 3a (GEeHOJOIIKa OcMaTpama, oaadpaHo je 15
crabama Oykse (Fagus moesiaca). ®enomomka
ocMarpama CIpOBOJIE CE€ KOHTHHYaJIHO OJf IIPBOT
U3J1acKa Ha TepeH.

VY rabenama (29, 30 u 31) mpukazaHu cy
momany MoOWjeHN (DEHONOMIKMM OcCMaTpameM, ca
OmomHaukanujcke Tadke HwuBoa 2 -  LlpHEM BpX,
MOYEBIIHN O MPBOT U3JIaCKa Ha TEPEH

“Crni Vrh™ sample plot

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

Tables 29, 30 and 31 show phenological
observation data obtained on Crni Vrh Level Il sample
plot, starting from the first field visit.

Tabeaa 29. XX 2009. (PLP) ) Tabena 3a perucrpaiujy Apseha n3abpaHor 3a HHTEH3UBHH (PEHOTOITKHA MOHUTOPHUHT

- lpHu Bpx
Table 29. XX 2009. (PLP) Table for registration of trees selected for intensive phenological monitoring — Crni vrh
Penuu 6p. Iudpa Bpcre Bp crabna Bunseus neo Tpasan Hosmumja Hpyre .
Bp.nmapuene . JlaTym nocraBsbama ocMarpama ocMarpama | oIcepBanyje
Sequence Tree species : Tree KpYHE o !
Plot number Installation date . Visible Vertical Other
number code number | Visible crown part S 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
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Pennu 6p. udpa Bpcre Bp crabna Bunsus neo Ipasan Hosmumja Hpyre .
Sequence Bbp.nmapuene Tree species Hatym TOCTaBIbatbA Tree KOVH ocMaTpama ocmatpama | omcepBauuje
q p pyHe
Plot number Installation date - Visible Vertical Other
number code number | Visible crown part directi L -
irection direction | observations
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
Taodema 30. XX 2012. (PHE) IIpahewe penonomkux heHomena - Lipau Bpx
Table 30. XX 2012. (PHE) Observation of phenological events — Crni vrh
Pennu Op. Bp.mapuene udpa Bpcte [orabaj Jarym 3anaxama PemCTPO]?aH Jlpyre orcepBarmije
Sequence number | Plot number | Tree species code | Event code Date of observation norahaj Other observations
Score of the event
1 4 018 1 31.03.2016 1
2 4 018 1 22.04.2016 2
3 4 018 1 19.05.2016 4
4 4 018 1 09.06.2016 4
5 4 018 4 22.07.2016 2
6 4 018 4 26.08.2016 2
7 4 018 4 16.09.2016 2
8 4 018 3 11.10.2016 2
9 4 018 3 27.10.2016 4
10 4 018 3 24.11.2016 5

Taodema 31. XX 2012 (PHI) Benexemwe penomnomkux heHomena — Lipau Bpx
Table 31. XX 2012 (PHI) Recording of phenological events — Crni vrh

Pennn Bp.mapuene | BP .| Tarym | PermctpoBan | Meton kopumhen
0p. Plot ZpBETa ng rahij 3anaxama norabaj 3a IOCMaTpamke Jlpyre oncepaaruje
Sequence | b Tree Ve | Date of the | Score of the | Method used for Other observations
number number | %% | observation event observation
1 4 62 1 31.03.2016 1 1
2 4 64 1 31.03.2016 1 1
3 4 67 1 31.03.2016 1 1
4 4 74 1 31.03.2016 1 1
5 4 76 1 31.03.2016 1 1
6 4 79 1 31.03.2016 1 1
7 4 88 1 31.03.2016 1 1
8 4 89 1 31.03.2016 1 1
9 4 90 1 31.03.2016 1 1
10 4 91 1 31.03.2016 1 1
11 4 92 1 31.03.2016 1 1
12 4 95 31.03.2016 Hssamenol Uprooted
13 4 96 1 31.03.2016 1 1
14 4 97 1 31.03.2016 1 1
15 4 98 1 31.03.2016 1 1
1 4 62 1 22.04.2016 2 1
2 4 64 1 22.04.2016 2 1
3 4 67 1 22.04.2016 3 1
4 4 74 1 22.04.2016 2 1
5 4 76 1 22.04.2016 2 1
6 4 79 1 22.04.2016 2 1
7 4 88 1 22.04.2016 3 1
8 4 89 1 22.04.2016 2 1
9 4 90 1 22.04.2016 3 1
10 4 91 1 22.04.2016 1 1
11 4 92 1 22.04.2016 2 1
12 4 95 22.04.2016 Uszsamenol Uprooted
13 4 96 1 22.04.2016 2 1
14 4 97 1 22.04.2016 2 1
15 4 98 1 22.04.2016 1 1
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Pennu

6p. Ep.rl?lpueﬂe bp Jlorabaj Hatym Pemcrpogan Merton xopurtheHn .
ot ApBeTa | T o7 | sanakama norabaj 3a MOCMaTpame Hpyre oncepsaumje
Sequence | b Tree Date of the | Score of the | Method used for Other observations
number number | %% | observation event observation

1 4 62 1 19.05.2016 4 1
2 4 64 1 19.05.2016 4 1
3 4 67 1 19.05.2016 4 1
4 4 74 1 19.05.2016 5 1
5 4 76 1 19.05.2016 4 1
6 4 79 1 19.05.2016 4 1
7 4 88 1 19.05.2016 4 1
8 4 89 1 19.05.2016 4 1
9 4 90 1 19.05.2016 3 1
10 4 91 1 19.05.2016 3 1
11 4 92 1 19.05.2016 3 1

12 4 95 19.05.2016 H3samenol Uprooted
13 4 96 1 19.05.2016 4 1
14 4 97 1 19.05.2016 4 1
15 4 98 1 19.05.2016 3 1
1 4 62 1 09.06.2016 4 1
2 4 64 1 09.06.2016 4 1
3 4 67 1 09.06.2016 4 1
4 4 74 1 09.06.2016 4 1
5 4 76 1 09.06.2016 4 1
6 4 79 1 09.06.2016 4 1
7 4 88 1 09.06.2016 4 1
8 4 89 1 09.06.2016 4 1
9 4 90 1 09.06.2016 4 1
10 4 91 1 09.06.2016 4 1
11 4 92 1 09.06.2016 4 1

12 4 95 09.06.2016 HUssawenol Uprooted
13 4 96 1 09.06.2016 4 1
14 4 97 1 09.06.2016 4 1
15 4 98 1 09.06.2016 4 1
1 4 62 4 22.07.2016 2 1
2 4 64 4 22.07.2016 2 1
3 4 67 4 22.07.2016 2 1
4 4 74 4 22.07.2016 2 1
5 4 76 4 22.07.2016 2 1
6 4 79 4 22.07.2016 2 1
7 4 88 4 22.07.2016 2 1
8 4 89 4 22.07.2016 2 1
9 4 90 4 22.07.2016 2 1
10 4 91 4 22.07.2016 2 1
11 4 92 4 22.07.2016 2 1

12 4 95 22.07.2016 HUssawenol Uprooted
13 4 96 4 22.07.2016 2 1
14 4 97 4 22.07.2016 2 1
15 4 98 4 22.07.2016 2 1
1 4 62 4 26.08.2016 2 1
2 4 64 4 26.08.2016 2 1
3 4 67 4 26.08.2016 2 1
4 4 74 4 26.08.2016 2 1
5 4 76 4 26.08.2016 2 1
6 4 79 4 26.08.2016 2 1
7 4 88 4 26.08.2016 2 1
8 4 89 4 26.08.2016 2 1
9 4 90 4 26.08.2016 2 1
10 4 91 4 26.08.2016 2 1
11 4 92 4 26.08.2016 2 1

12 4 95 26.08.2016 Hssamenol Uprooted
13 4 96 4 26.08.2016 2 1
14 4 97 4 26.08.2016 2 1
15 4 98 4 26.08.2016 2 1
1 4 62 3,4 16.09.2016 1,1 1
2 4 64 34 16.09.2016 1,1 1
3 4 67 3,4 16.09.2016 1,1 1
4 4 74 4 16.09.2016 1 1
5 4 76 4 16.09.2016 1 1
6 4 79 4 16.09.2016 1 1
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Pennn Bp.mapuene | BP .| Tarym | PeructpoBan | Meton kopuimhen
op. Plot JpBeTa ﬂé’ ralj;aj 3amaxama porabaj 3a IOCMAaTpame Jlpyre omcepsaruje
Sequence | o Tree vzn Date of the | Score of the | Method used for Other observations
number number | °% | observation event observation
7 4 88 4 16.09.2016 1 1
8 4 89 4 16.09.2016 3 1
9 4 90 4 16.09.2016 2 1
10 4 91 4 16.09.2016 2 1
11 4 92 4 16.09.2016 1 1
12 4 95 16.09.2016 H3samenol Uprooted
13 4 96 4 16.09.2016 2 1
14 4 97 4 16.09.2016 1 1
15 4 98 4 16.09.2016 1 1
1 4 62 3 11.10.2016 2 1
2 4 64 3 11.10.2016 2 1
3 4 67 3 11.10.2016 2 1
4 4 74 3 11.10.2016 2 1
5 4 76 3 11.10.2016 2 1
6 4 79 3 11.10.2016 2 1
7 4 88 3 11.10.2016 2 1
8 4 89 3 11.10.2016 3 1
9 4 90 3 11.10.2016 2 1
10 4 91 3 11.10.2016 2 1
11 4 92 3 11.10.2016 2 1
12 4 95 11.10.2016 Mssamenol Uprooted
13 4 96 3 11.10.2016 2 1
14 4 97 3 11.10.2016 2 1
15 4 98 3 11.10.2016 2 1
1 4 62 3 27.10.2016 4 1
2 4 64 3 27.10.2016 4 1
3 4 67 3 27.10.2016 4 1
4 4 74 3 27.10.2016 4 1
5 4 76 3 27.10.2016 4 1
6 4 79 3 27.10.2016 4 1
7 4 88 3 27.10.2016 4 1
8 4 89 3 27.10.2016 4 1
9 4 90 3 27.10.2016 4 1
10 4 91 3 27.10.2016 4 1
11 4 92 3 27.10.2016 4 1
12 4 95 27.10.2016 Mssamenol Uprooted
13 4 96 3 27.10.2016 4 1
14 4 97 3 27.10.2016 4 1
15 4 98 3 27.10.2016 4 1
1 4 62 3 24.11.2016 5 1
2 4 64 3 24.11.2016 5 1
3 4 67 3 24.11.2016 5 1
4 4 74 3 24.11.2016 5 1
5 4 76 3 24.11.2016 5 1
6 4 79 3 24.11.2016 5 1
7 4 88 3 24.11.2016 5 1
8 4 89 3 24.11.2016 5 1
9 4 90 3 24.11.2016 5 1
10 4 91 3 24.11.2016 5 1
11 4 92 3 24.11.2016 5 1
12 4 95 24.11.2016 Uszsamenol Uprooted
13 4 96 3 24.11.2016 5 1
14 4 97 3 24.11.2016 5 1
15 4 98 3 24.11.2016 5 1
Tokom mpBux mnperyiena 28. janyapa wu 22. During the first inspections on January 28" and

(hebpyapa orieqHa maprena je Owna ITOKpPHBEHA
CHEe)KHUM TIIOKPHBAYe€M W HHj€ YOUCHO TYIyJbamke
crabana. Ilpermegom crabana 31. MapTa KOHCTaTOBaHO
je mymnysbambe M JUcTame crabana Ha HUBO 10 1%.
[Ipernemom crabama 22. anpuiga KOHCTATOBaHO je
JUCTame crabana A0 HUBoa on 1-66%, mok je 19. maja

February 22" the plot was covered with snow, thus no
budding was observed. The inspection of trees
conducted on March 31* revealed budding and leafing
below 1%. In the next inspection conducted on April
22M leafing reached the level of 1-66%, while on May
19™ the majority of trees opened their leaves to a level
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KOHCTaTOBaHO JIMCTame¢ BehimHe crabajia 10 HHBOA O
66-99%. Ilpernenom 9. jyHa yo4yeHO je JIHCTame CBH
crabama Ha HUBO oa 66-99%. Ilpernmemom crabana
22.jyna, 26.aBrycta U 16. cenTtemMOpa KOHCTaTOBaHA Cy
omrehema MMcTOBa CBUX cTabanma Ha HHUBO ox 1-33%.
Omaname TUCTOBAa HA HUBO MamM oJ 1% Ha HEKOJIMKO
crabana youeHo je 16.cenreMbpa.

IlojaBa nekojopu3alidje U oOlagara JIMCTOBA
npumehena je mpuaukom mnperieaa 11. okroOpa Ha
1IeJ10j TOBPIIKHH 10 HUBoA o 1-33%, 10K je mperiieoM
27. okrToOpa [eKoyiopu3alija M OIaJame JIMCTOBA
KOHCTaTOBaHO 10 HuBoa on 66-99%. IIperiaemom
crabama 24. HoOBeMOpa KOHCTaTOBaHO j€ MOTIYHO
oMajiame JIMCTOBA Ca CBUX cTabana Ha OTJICAHOM I0JbY.

of 66-99%. In the inspection on June 9" all the trees
opened their leaves to a level of 66-99%. The
inspections conducted on July 22™, August 26" and
September 16" revealed foliage damage on 1-33% of the
observed trees. Leaf drop up to 1% was observed on a
number of trees on September 16"

Discolouration and leaf drop were observed
during the inspection on October 11". They affected the
entire surface area to the level of 1-33%, while the
inspection on October 27" revealed discolouration and
leaf drop of 66-99%. All the trees on the sample plot
were completely bare on November 24™ when the last
inspection was conducted.

LIPHU BPX - BUT HUBO 2 - 28.01.2016.
CRNI VRH — LEVEL I1 SP — January 28", 2016

Lpuu Bpx deHoor.
Crabo Op. 62
28.01.2016.
Crni Vrh Phenology
Tree No. 62
January 28", 2016

Lpxu Bpx deHnoor.
Kpyna 6p. 62
28.01.2016.
Crni Vrh Phenology
Crown No. 62
January 28" 2016

Ipuu Bpx deHonor.
Crabuo 6p. 64.
28.01.2016.
Crni Vrh Phenology
Tree No. 64
January 28", 2016

Ipuu Bpx denoror.
Kpyna 6p. 64
28.01.2016.
Crni Vrh Phenology
Crown No. 64
January 28" 2016
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Lpuu Bpx Penonor.
Crabio 6p. 67
28.01.2016.
Crni Vrh Phenology
Tree No. 67
January 28", 2016

Lpnuu Bpx Penonor.
Kpyna 6p. 67
28.01.2016.
Crni Vrh Phenology
Crown No. 67
January 28" 2016

LlpHu Bpx denoror.
Crabno 6p. 74
28.01.2016.
Crni Vrh Phenology
Tree No. 74
January 28", 2016

puu Bpx Penonor.
Kpyna 6p. 74
28.01.2016.
Crni Vrh Phenology
Crown No. 74
January 28™ 2016

Lpuu Bpx denomnor.
Crabio 6p. 76
28.01.2016.
Crni Vrh Phenology
Tree No. 76
January 28", 2016

Lpuu Bpx denonor.
Kpyna 6p. 76
28.01.2016.
Crni Vrh Phenology
Crown No. 76
January 28" 2016

Ipuu Bpx ®eHoor.
Crabno 6p. 79
28.01.2016.
Crni Vrh Phenology
Tree No. 79
January 28", 2016

Ipuu Bpx denonor.
Kpyna 6p. 79
28.01.2016.
Crni Vrh Phenology
Crown No. 79
January 28", 2016
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Lpuu Bpx Penonor.
Crabio Op. 88
28.01.2016.
Crni Vrh Phenology
Tree No. 88
January 28", 2016

Lpnuu Bpx Penonor.
Kpyna 6p. 88
28.01.2016.
Crni Vrh Phenology
Crown No. 88
January 28" 2016

LlpHu Bpx denoror.
Crabuo 6p. 89
28.01.2016.
Crni Vrh Phenology
Tree No. 89
January 28", 2016

puu Bpx Penonor.
Kpyna 6p. 89
28.01.2016.
Crni Vrh Phenology
Crown No. 89
January 28™ 2016

Lpuu Bpx deHnomnor.
Crabuo 6p. 90
28.01.2016.
Crni Vrh Phenology
Tree No. 90
January 28", 2016

Lpuu Bpx denonor.
Kpyna 6p. 90
28.01.2016.
Crni Vrh Phenology
Crown No. 90
January 28" 2016

Lpxu Bpx deHomnor.
Crabuo 6p. 91
28.01.2016.
Crni Vrh Phenology
Tree No. 91
January 28", 2016

Lpuu Bpx denoror.
Kpyna 6p. 91
28.01.2016.
Crni Vrh Phenology
Crown No. 91
January 28™ 2016
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Lpuu Bpx Penonor.
Crabio 6p. 92
28.01.2016.
Crni Vrh Phenology
Tree No. 92
January 28", 2016

Lpnuu Bpx Penonor.
Kpyna 6p. 92
28.01.2016.
Crni Vrh Phenology
Crown No. 92
January 28" 2016

LlpHu Bpx denoror.
Crabno 6p. 96
28.01.2016.
Crni Vrh Phenology
Tree No. 96
January 28", 2016

puu Bpx Penonor.
Kpyna 6p. 96
28.01.2016.
Crni Vrh Phenology
Crown No. 96
January 28™ 2016

Lpuu Bpx deHomnor.
Crabmo op. 97
28.01.2016.
Crni Vrh Phenology
Tree No. 97
January 28", 2016

Lpuu Bpx denonor.
Kpyna 6p. 97
28.01.2016.
Crni Vrh Phenology
Crown No. 97
January 28" 2016

Ipuu Bpx ®eHoor.
Crabo 6p. 98
28.01.2016.
Crni Vrh Phenology
Tree No. 98
January 28", 2016

Ipuu Bpx denonor.
Kpyna 6p. 98
28.01.2016.
Crni Vrh Phenology
Crown No. 98
January 28", 2016

Cauke 192-219. Crabna onabpana 3a eHoOIIONIKA OCMaTpamka Ha orenHoj napienu L{pau Bpx Ha nan 28.01.2016.
Figures 192-219. Trees selected for phenological observations on SP Crni Vrh on January 28", 2016
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LIPHU BPX - BUT HUBO 2 - 19.05.2016.
CRNI VRH — LEVEL 11 SP — May 19" 2016
k4 o 7

“NEE -

Hpuu Bpx Penonor.
CrabJ10 6p. 62
19.05.2016.
Crni Vrh Phenology
Tree No. 62
May 19", 2016

Lpuu Bpx ®denosor.
Kpyna 6p. 62
19.05.2016.
Crni Vrh Phenology
Crown No. 62
May 19", 2016

Hpuu Bpx Penonor.
Crabio Op. 64
19.05.2016.
Crni Vrh Phenology
Tree No. 64
May 19", 2016

Hpuu Bpx Penonor.
Kpyna 6p. 64
19.05.2016.
Crni Vrh Phenology
Crown No. 64
May 19", 2016



Lpuu Bpx Penonor.
Crabio 6p. 67
19.05.2016.
Crni Vrh Phenology
Tree No. 67
May 19", 2016

Lpuu Bpx ®denoror.
Kpyna 6p. 67
19.05.2016.
Crni Vrh Phenology
Crown No. 67
May 19" 2016

Lpuu Bpx Penonor.
Crabo Op. 74
19.05.2016.
Crni Vrh Phenology
Tree No. 74
May 19" 2016

Hpuu Bpx Penomnor.
Kpyna 6p. 74
19.05.2016.
Crni Vrh Phenology
Crown No. 74
May 19", 2016

Lpuu Bpx denomnor.
Crabio 6p. 76
19.05.2016.
Crni Vrh Phenology
Tree No. 76
May 19", 2016

Ipuu Bpx ®eHomor.
Kpyna 6p. 76
19.05.2016.
Crni Vrh Phenology
Crown No. 76
May 19" 2016

Lpuu Bpx denonor.
Crabio 6p. 79
19.05.2016.
Crni Vrh Phenology
Tree No. 79
May 19", 2016

Hpuu Bpx deHonor.
Kpyna 6p. 79
19.05.2016.
Crni Vrh Phenology
Crown No. 79
May 19", 2016
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Lpuu Bpx Penonor.
Crabio 6p. 88
19.05.2016.
Crni Vrh Phenology
Tree No. 88
May 19", 2016

Lpuu Bpx denomnor.
Crabno 6p. 90
19.05.2016.
Crni Vrh Phenology
Tree No. 90
May 19", 2016

Lpuu Bpx ®denoror.
Kpyna 6p. 88
19.05.2016.
Crni Vrh Phenology
Crown No. 88
May 19", 2016

Ipuu Bpx ®eHoor.
Kpyna 6p. 90
19.05.2016.
Crni Vrh Phenology
Crown No. 90
May 19" 2016

Lpuu Bpx Penonor.
Crabo 6p. 89
19.05.2016.
Crni Vrh Phenology
Tree No. 89
May 19" 2016

Lpau Bpx ®enonor. Crabmo
op. 91
19.05.2016.

Crni Vrh Phenology
Tree No. 91
May 19", 2016

Hpuu Bpx Penomnor.
Kpyna 6p. 89
19.05.2016.
Crni Vrh Phenology
Crown No. 89
May 19", 2016

i j

Lpuu Bpx deHomnor.
Kpyna 6p. 91
19.05.2016.
Crni Vrh Phenology
Crown No. 91
May 19", 2016
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Lpuu Bpx Penonor.
Crabio 6p. 92
19.05.2016.
Crni Vrh Phenology
Tree No. 92
May 19", 2016

Lpuu Bpx ®denoror.
Kpyna 6p. 92
19.05.2016.
Crni Vrh Phenology
Crown No. 92
May 19" 2016

Lpuu Bpx Penonor.
Crabio Op. 96
19.05.2016.
Crni Vrh Phenology
Tree No. 96
May 19" 2016

PPV

Hpuu Bpx Penomnor.
Kpyna 6p. 96
19.05.2016.
Crni Vrh Phenology
Crown No. 96
May 19", 2016

Lpuu Bpx denomnor.
Crabmo op. 97
19.05.2016.
Crni Vrh Phenology
Tree No. 97
May 19", 2016

Ipuu Bpx ®eHoor.
Kpyna 6p. 97
19.05.2016.
Crni Vrh Phenology
Crown No. 97
May 19" 2016

Lpuu Bpx denonor.
Crabo 6p. 98
19.05.2016.
Crni Vrh Phenology
Tree No. 98
May 19", 2016

Lpuu Bpx deHomnor.
Kpyna 6p. 98
19.05.2016.
Crni Vrh Phenology
Crown No. 98
May 19", 2016

Cuauxe 220-248. Crabna onabpana 3a (eHoomKa ocMaTpama Ha orjieqHoj napueiu Llpau Bpx Ha nan
19.05.2016.
Figures 220-248. Trees selected for phenological observations on SP Crni Vrh on May 19", 2016
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Lpnau Bpx Penonor.
Crabio 6p. 62
22.07.2016.
Crni Vrh Phenology
Tree No. 62
July 22", 2016

Lpuu Bpx deHomnor.
Crabo Op. 62
22.07.2016.
Crni Vrh Phenology
Tree No. 62
July 22", 2016

[IPHU BPX - BUT HMBO 2 - 22.07.2016.
CRNI VRH — LEVEL Il SP —July 22", 2016

LpHu Bpx Penonor.
Kpyna 6p. 62
22.07.2016.
Crni Vrh Phenology
Crown No. 62
July 22" 2016

R

Lpuu Bpx denomnor.
Kpyna 6p. 62
22.07.2016.
Crni Vrh Phenology
Crown No. 62
July 22", 2016

o

¥ LS A

Lpuu Bpx @enonor. Crabno

op. 64.
22.07.2016.
Crni Vrh Phenology
Tree No. 64
July 22", 2016

Lpau Bpx ®enonor. Crabio
Op. 64.
22.07.2016.
Crni Vrh Phenology
Tree No. 64
July 22, 2016

Hpuu Bpx Penonor.
Kpyna 6p. 64
22.07.2016.
Crni Vrh Phenology
Crown No. 64
July 22", 2016

XN TR W "

Hpuu Bpx deHomnor.
Kpyna 6p. 64
22.07.2016.
Crni VVrh Phenology
Crown No. 64
July 22", 2016
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Lpuu Bpx Penonor.
Crabio 6p. 76
22.07.2016.
Crni Vrh Phenology
Tree No. 76
July 22", 2016

LpHu Bpx Penonor.
Kpyna 6p. 76
22.07.2016.
Crni Vrh Phenology
Crown No. 76
July 22", 2016

LlpHu Bpx denoror.
Crabno 6p. 79
22.07.2016.
Crni Vrh Phenology
Tree No. 79
July 22", 2016

Hpuu Bpx Penonor.
Kpyna 6p. 79
22.07.2016.

Crni Vrh Phenology

Crown No. 79
July 22", 2016

Lpuu Bpx deHnomnor.
Crabo Op. 88
22.07.2016.
Crni Vrh Phenology
Tree No. 88
July 22™, 2016

Lpuu Bpx denonor.
Kpyna 6p. 88
22.07.2016.
Crni Vrh Phenology
Crown No. 88
July 22M 2016

puu Bpx denosor.
Crabuo 6p. 89
22.07.2016.
Crni Vrh Phenology
Tree No. 89
July 22™ 2016

Lpuu Bpx deHnomor.
Kpyna 6p. 89
22.07.2016.
Crni VVrh Phenology
Crown No. 89
July 22™ 2016
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Lpuu Bpx Penonor.
Crabmo 6p. 90
22.07.2016.
Crni Vrh Phenology
Tree No. 90
July 22", 2016

Lpnuu Bpx Penonor.
Kpyna 6p. 90
22.07.2016.
Crni Vrh Phenology
Crown No. 90
July 22", 2016

Lpuu Bpx @enonor. Cradio Op.
91
22.07.2016.
Crni Vrh Phenology
Tree No. 91
July 22M, 2016

Hpuu Bpx Penonor.
Kpyna 6p. 91
22.07.2016.

Crni Vrh Phenology

Crown No. 91
July 22", 2016

Lpuu Bpx denomnor.
Crabmo 6p. 92
22.07.2016.
Crni Vrh Phenology
Tree No. 92
July 22", 2016

Lpuu Bpx denonor.
Kpyna 6p. 92
22.07.2016.
Crni Vrh Phenology
Crown No. 92
July 22", 2016

Lpuu Bpx deHomor.
Crabmo 6p. 96
22.07.2016.
Crni Vrh Phenology
Tree No. 96
July 22, 2016

Hpuu Bpx deHomnor.
Kpyna 6p. 96
22.07.2016.
Crni VVrh Phenology
Crown No. 96
July 22", 2016
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Lpuu Bpx Penonor. Lpnuu Bpx Penonor. Lpuu Bpx denoror. Hpuu Bpx Penonor.

Crabuo 6p. 97 Kpymna 6p. 97 Crabo 6p. 98 Kpyna 6p. 98
22.07.2016. 22.07.2016. 22.07.2016. 22.07.2016.
Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology Crni Vrh Phenology
Tree No. 97 Crown No. 97 Tree No. 98 Crown No. 98
July 22", 2016 July 22", 2016 July 22", 2016 July 22", 2016

Cauxke 249-276. Ctabna ogaOpana 3a (heHOJIONIKAa OCMaTpamka Ha orjieaHoj napienu Lipau Bpx Ha qan 22.07.2016.
Figures 249-276. Trees selected for phenological observations on SP Crni Vrh on July 22™, 2016

IIPHU BPX - BUT HUBO 2 - 27.10.2016.
CRNI VRH — LEVEL 11 SP - October 27", 2016

148



puu Bpx deHomor.
CrabJ10 6p. 62
27.10.2016.
Crni Vrh Phenology
Tree No. 62
October 27™, 2016

puu Bpx deHnoor.
Kpyna 6p. 62
27.10.2016.
Crni Vrh Phenology
Crown No. 62
October 27", 2016

Ipuu Bpx deHnoror.
Crabio 6p. 64.
27.10.2016.
Crni Vrh Phenology
Tree No. 64
October 27", 2016

puu Bpx deHoor.
Kpyna 6p. 64
27.10.2016.
Crni Vrh Phenology
Crown No. 64
October 27", 2016

Hpnu Bpx Penonor.
Crabo 6p. 67
27.10.2016.
Crni Vrh Phenology
Tree No. 67
October 27", 2016

Hpuu Bpx Penonor.
Kpyna 6p. 67
27.10.2016.
Crni Vrh Phenology
Crown No. 67
October 27", 2016

Hpuu Bpx Penonor.
Crabmno 6p. 74
27.10.2016.
Crni Vrh Phenology
Tree No. 74
October 27", 2016

Hpuu Bpx Penonor.
Kpyna 6p. 74
27.10.2016.
Crni VVrh Phenology
Crown No. 74
October 27", 2016
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Hpuu Bpx Penonor.
Crabio 6p. 76
27.10.2016.
Crni Vrh Phenology
Tree No. 76
October 27", 2016

Lpuu Bpx Penonor.
Kpyna 6p. 76
27.10.2016.
Crni Vrh Phenology
Crown No. 76
October 27", 2016

Lpuu Bpx denoror.
Crabo 6p. 79
27.10.2016.
Crni Vrh Phenology
Tree No. 79
October 27", 2016

Hpuu Bpx Penonor.
Kpyna 6p. 79
27.10.2016.

Crni Vrh Phenology

Crown No. 79
October 27", 2016

Lpuu Bpx denomnor.
Crabio 6p. 88
27.10.2016.
Crni Vrh Phenology
Tree No. 88
October 27", 2016

Lpuu Bpx denonor.
Kpyna 6p. 88
27.10.2016.
Crni Vrh Phenology
Crown No. 88
October 27", 2016

Lpuu Bpx deHonor.
Crabio 6p. 89
27.10.2016.
Crni Vrh Phenology
Tree No. 89
October 27", 2016

Hpuu Bpx deHomnor.
Kpyna 6p. 89
27.10.2016.
Crni VVrh Phenology
Crown No. 89
October 27", 2016
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Ipuu Bpx deHnoor.
Crabmno op. 90
27.10.2016.
Crni Vrh Phenology
Tree No. 90
October 27™, 2016

puu Bpx deHnoor.
Kpyna 6p. 90
27.10.2016.
Crni Vrh Phenology
Crown No. 90
October 27", 2016

Ipuu Bpx deHnoror.
Crab10 6p. 91
27.10.2016.
Crni Vrh Phenology
Tree No. 91
October 27™, 2016

puu Bpx deHoor.
Kpyna 6p. 91
27.10.2016.
Crni Vrh Phenology
Crown No. 91
October 27", 2016

Lpuu Bpx deHnoor.
Crabmo 6p. 92
27.10.2016.
Crni Vrh Phenology
Tree No. 92
October 27", 2016

Lpxu Bpx deHnoor.
Kpyna 6p. 92
27.10.2016.
Crni Vrh Phenology
Crown No. 92
October 27", 2016

Ipuu Bpx deHoror.
Crabmo 6p. 96
27.10.2016.
Crni Vrh Phenology
Tree No. 96
October 27", 2016

puu Bpx deHoor.
Kpyna 6p. 96
27.10.2016.
Crni VVrh Phenology
Crown No. 96
October 27", 2016
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i1
~ 8

puu Bpx deHnoor. puu Bpx deHoor.

CrabJ0 6p. 97 Kpyna 6p. 97
27.10.2016. 27.10.2016.
Crni Vrh Phenology Crni Vrh Phenology
Tree No. 97 Crown No. 97

October 27™ 2016 October 27 2016

Hpuu Bpx denonor. Hpnu Bpx denonor.

Cra0o 6p. 98 Kpyna 6p. 98
27.10.2016. 27.10.2016.
Crni Vrh Phenology Crni Vrh Phenology
Tree No. 98 Crown No. 98

October 27 2016 October 27™ 2016

Cauxke 277-305. Crabna ogabpana 3a ¢eHOIIONIKAa OCMaTpama Ha oriieHoj napienu Lipau Bpx Ha qan 27.10.2016.
Figures 277-305. Trees selected for phenological observations on SP Crni Vrh on October 27", 2016

Oraenna napuena Mokpa I'opa

Ha Onomnnmukanujckoj tauku Huso-a 2 Mokpa
l'opa y oxBupy moTtnapiiesne 3a nMpoleHy CTamba KpyHa
npupacta, 3a (QEeHOIONIKa ocMaTpama, onabpano je 15
crabaima OGemor Gopa (Pinus silvestris). denosomika
ocMaTpama CHOpOBOJIE C€ KOHTHHYalHO OJ MpPBOT
u3J1acKa Ha TepeH.

VY Tabenama (32, 33 u 34) mnpuxazaHu cy
nomany A00WjeHn (EHONOMIKMM OcMaTpameM, ca
ouounauKaiyjcke Ttauyke HwuBo-a 2 - Mokpa [opa,
HIOYEBIIHN OJ1 TIPBOT U3JIaCKa HA TEPEH

"Mokra Gora’ sample plot

On the Level Il sample plot on Mokra Gora, 15
Scots pine (Pinus silvestris) trees were selected on the
subplot for crown condition monitoring and increment
assessments and wused for annual phenological
observations. Phenological observations were carried out
continuously from the first field visit.

Tables 32, 33 and 34 show phenological
observation data collected at Mokra Gora Level Il
sample plot, starting from the first field visit.

Taodema 32. XX 2009. (PLP) Tabena 3a perucrpauujy npeeha nzabpaHor 3a ”HTEH3UBHH ()EHOIOIIKA MOHUTOPHHT -

Mokpa I'opa
Table 32. XX 2009. (PLP) Table for registration of trees selected for intensive phenological monitoring - Mokra
Gora
Buubus neo [To3unuja pyre
Pennu 6p. udpa Bpcte Jarym [paBaig .
bp.napuene - bp crabna KpyHe ocMaTrpama | oncepBanuje
Sequence Tree species MOCTaBJbaAbA - ocMaTpama -
Plot number . Tree number| Visible crown e L Vertical Other
number code Installation date Visible direction L .
part direction | observations
1 5 134 15.08.2013 83 1 1 1
2 5 134 15.08.2013 106 1 7 1
3 5 134 15.08.2013 107 1 7 1
4 5 134 15.08.2013 82 1 7 1
5 5 134 15.08.2013 320 1 8 1
6 5 134 15.08.2013 359 1 8 1
7 5 134 15.08.2013 140 1 8 1
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Pennu 6p. udpa Bpcre Hatym Buamus aco [pasaig Hosmumja Apyre .
Sequence bp.napuene Tree species [I0CTaBJbamkba bp crabna . Kpyne ocMaTpama OCMATpatba | OTICepBALI]e
number Plot number code Installation date Tree number| Visible crown Visible direction \(ert|§al O‘hef
part direction | observations
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
Tabena 33. XX 2012. (PHE) IIpaheme denonomkux ¢penomena — Mokpa I'opa
Table 33. XX 2012. (PHE) Observation of phenological events — Mokra Gora
Pennu Op. Bp.mapuene IMudpa Bpcre Horahaj Jatym 3anaxarma PemCTPO]?aH Jlpyre orcepBarmije
Sequence number Plot number | Tree species code | Eventcode Date of observation norabaj Other observations
Score of the event
1 5 134 3 17.02.2016 1
2 5 134 3 24.03.2016 1
3 5 134 3 7.04.2016 1
4 5 134 1 27.05.2016 2
5 5 134 1 22.06.2015 5
6 5 134 2 25.07.2016 1
7 5 134 3 26.08.2016 1
8 5 134 3 03.09.2016 1
9 5 134 3 17.10.2016 2
10 5 134 3 22.11.2016 2
11 5 134 3 23.12.2016 2

Taodena 34. XX 2012 (PHI) benexeme denosomkux peromena — Mokpa I'opa
Table 34. XX 2012 (PHI) Recording of phenological events — Mokra Gora

Perau 6p. PerucrpoBan Mertox xopumheH 3a
Sequenc% Bp.mapuene Bp apsera Jorahaj HaT[})lgdtszrfratﬁcsma norahaj mocMaTpame Jlpyre omncepBsariuje
number | Plotnumber | Tree number | Event code ; Score of the Method used for Other observations
observation :
event observation
1 5 83 3 17.02.2016 1 1
2 5 106 3 17.02.2016 1 1
3 5 107 3 17.02.2016 1 1
4 5 82 3 17.02.2016 1 1
5 5 320 3 17.02.2016 1 1
6 5 359 3 17.02.2016 1 1
7 5 140 3 17.02.2016 1 1
8 5 141 3 17.02.2016 1 1
9 5 144 3 17.02.2016 1 1
10 5 183 3 17.02.2016 1 1
11 5 193 3 17.02.2016 1 1
12 5 222 3 17.02.2016 1 1
13 5 215 3 17.02.2016 1 1
14 5 412 3 17.02.2016 1 1
15 5 407 3 17.02.2016 1 1
1 5 83 3 24.03.2016 1 1
2 5 106 3 24.03.2016 1 1
3 5 107 3 24.03.2016 1 1
4 5 82 3 24.03.2016 1 1
5 5 320 3 24.03.2016 1 1
6 5 359 3 24.03.2016 1 1
7 5 140 3 24.03.2016 1 1
8 5 141 3 24.03.2016 1 1
9 5 144 3 24.03.2016 1 1
10 5 183 3 24.03.2016 1 1
11 5 193 3 24.03.2016 1 1
12 5 222 3 24.03.2016 1 1
13 5 215 3 24.03.2016 1 1
14 5 412 3 24.03.2016 1 1
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Pexnu 6p. Jlarym sanaxama Perucrposan Meron kopumhes 3a
Sequence Bp.napuene | gy pppera Jorabhaj Date of the norahaj HOCMATPame Jpyre oncepsanuje
number | Plotnumber | Tree number | Event code ; Score of the Method used for Other observations
observation :
event observation
15 5 407 3 24.03.2016 1 1
1 5 83 3 7.04.2016 1 1
2 5 106 3 7.04.2016 1 1
3 5 107 3 7.04.2016 1 1
4 5 82 3 7.04.2016 1 1
5 5 320 3 7.04.2016 1 1
6 5 359 3 7.04.2016 1 1
7 5 140 3 7.04.2016 1 1
8 5 141 3 7.04.2016 1 1
9 5 144 3 7.04.2016 1 1
10 5 183 3 7.04.2016 1 1
11 5 193 3 7.04.2016 1 1
12 5 222 3 7.04.2016 1 1
13 5 215 3 7.04.2016 1 1
14 5 412 3 7.04.2016 1 1
15 5 407 3 7.04.2016 1 1
1 5 83 1 27.05.2016 2 1
2 5 106 1 27.05.2016 2 1
3 5 107 1 27.05.2016 2 1
4 5 82 1 27.05.2016 2 1
5 5 320 1 27.05.2016 2 1
6 5 359 1 27.05.2016 2 1
7 5 140 1 27.05.2016 2 1
8 5 141 1 27.05.2016 2 1
9 5 144 1 27.05.2016 2 1
10 5 183 1 27.05.2016 2 1
11 5 193 1 27.05.2016 2 1
12 5 222 1 27.05.2016 2 1
13 5 215 1 27.05.2016 2 1
14 5 412 1 27.05.2016 2 1
15 5 407 1 27.05.2016 2 1
1 5 83 1 22.06.2016 5 1
2 5 106 1 22.06.2016 5 1
3 5 107 1 22.06.2016 5 1
4 5 82 1 22.06.2016 5 1
5 5 320 1 22.06.2016 5 1
6 5 359 1 22.06.2016 5 1
7 5 140 1 22.06.2016 5 1
8 5 141 1 22.06.2016 5 1
9 5 144 1 22.06.2016 5 1
10 5 183 1 22.06.2016 5 1
11 5 193 1 22.06.2016 5 1
12 5 222 1 22.06.2016 5 1
13 5 215 1 22.06.2016 5 1
14 5 412 1 22.06.2016 5 1
15 5 407 1 22.06.2016 5 1
1 5 83 2 25.07.2016 1 1
2 5 106 2 25.07.2016 1 1
3 5 107 2 25.07.2016 1 1
4 5 82 2 25.07.2016 1 1
5 5 320 2 25.07.2016 1 1
6 5 359 2 25.07.2016 1 1
7 5 140 2 25.07.2016 1 1
8 5 141 2 25.07.2016 1 1
9 5 144 2 25.07.2016 1 1
10 5 183 2 25.07.2016 1 1
11 5 193 2 25.07.2016 1 1
12 5 222 2 25.07.2016 1 1
13 5 215 2 25.07.2016 1 1
14 5 412 2 25.07.2016 1 1
15 5 407 2 25.07.2016 1 1
1 5 83 3 26.08.2016 1 1
2 5 106 3 26.08.2016 1 1
3 5 107 3 26.08.2016 1 1
4 5 82 3 26.08.2016 1 1
5 5 320 3 26.08.2016 1 1
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Pexnu 6p. Jlarym sanaxama Perucrposan Meron kopumhes 3a
Sequence Bp.napuene | gy pppera Jorabhaj Date of the norahaj HOCMATPame Jpyre oncepsanuje
number | Plotnumber | Tree number | Event code ; Score of the Method used for Other observations
observation :
event observation
6 5 359 3 26.08.2016 1 1
7 5 140 3 26.08.2016 1 1
8 5 141 3 26.08.2016 1 1
9 5 144 3 26.08.2016 1 1
10 5 183 3 26.08.2016 1 1
11 5 193 3 26.08.2016 1 1
12 5 222 3 26.08.2016 1 1
13 5 215 3 26.08.2016 1 1
14 5 412 3 26.08.2016 1 1
15 5 407 3 26.08.2016 1 1
1 5 83 3 3.09.2016 1 1
2 5 106 3 3.09.2016 1 1
3 5 107 3 3.09.2016 1 1
4 5 82 3 3.09.2016 1 1
5 5 320 3 3.09.2016 1 1
6 5 359 3 3.09.2016 1 1
7 5 140 3 3.09.2016 1 1
8 5 141 3 3.09.2016 1 1
9 5 144 3 3.09.2016 1 1
10 5 183 3 3.09.2016 1 1
11 5 193 3 3.09.2016 1 1
12 5 222 3 3.09.2016 1 1
13 5 215 3 3.09.2016 1 1
14 5 412 3 3.09.2016 1 1
15 5 407 3 3.09.2016 1 1
1 5 83 3 17.10.2016 2 1
2 5 106 3 17.10.2016 2 1
3 5 107 3 17.10.2016 2 1
4 5 82 3 17.10.2016 2 1
5 5 320 3 17.10.2016 2 1
6 5 359 3 17.10.2016 2 1
7 5 140 3 17.10.2016 2 1
8 5 141 3 17.10.2016 2 1
9 5 144 3 17.10.2016 2 1
10 5 183 3 17.10.2016 2 1
11 5 193 3 17.10.2016 2 1
12 5 222 3 17.10.2016 2 1
13 5 215 3 17.10.2016 2 1
14 5 412 3 17.10.2016 2 1
15 5 407 3 17.10.2016 2 1
1 5 83 3 22.11.2016 2 1
2 5 106 3 22.11.2016 2 1
3 5 107 3 22.11.2016 2 1
4 5 82 3 22.11.2016 2 1
5 5 320 3 22.11.2016 2 1
6 5 359 3 22.11.2016 2 1
7 5 140 3 22.11.2016 2 1
8 5 141 3 22.11.2016 2 1
9 5 144 3 22.11.2016 2 1
10 5 183 3 22.11.2016 2 1
11 5 193 3 22.11.2016 2 1
12 5 222 3 22.11.2016 2 1
13 5 215 3 22.11.2016 2 1
14 5 412 3 22.11.2016 2 1
15 5 407 3 22.11.2016 2 1
1 5 83 3 23.12.2016 2 1
2 5 106 3 23.12.2016 2 1
3 5 107 3 23.12.2016 2 1
4 5 82 3 23.12.2016 2 1
5 5 320 3 23.12.2016 2 1
6 5 359 3 23.12.2016 2 1
7 5 140 3 23.12.2016 2 1
8 5 141 3 23.12.2016 2 1
9 5 144 3 23.12.2016 2 1
10 5 183 3 23.12.2016 2 1
11 5 193 3 23.12.2016 2 1
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Penuu 6p. Perucrposan Meron kopuntheH 3a
Seﬁuencré Bp.napuene | gy pppera Jorahaj Z[aTgMat;a:)r;atﬁcgma norahaj MOCMATpPame Hpyre orcepsarje
number | Plotnumber | Tree number | Event code - Score of the Method used for Other observations
observation ;
event observation
12 5 222 3 23.12.2016 2 1
13 5 215 3 23.12.2016 2 1
14 5 412 3 23.12.2016 2 1
15 5 407 3 23.12.2016 2 1
Ipernenom crabana 17. ¢bebpyapa By examining the trees on February 17" the loss

KOHCTATOBAaHO j¢ Olajarme YeTHHA U ICKOJIopH3aIlija Ha
HUBO Mamu of 1%, WCTO cTame KOHCTATOBaHO je U
nperaeaoM 24. mapra u 7. anpuna. Ilpernenom crabana
27. Maja KOHCTaTOBaHA j¢ I10jaBa OBOTOAMIILNX YCTHHA
Ha HHBOY o 1-33%. JlaseuMm mpernemom crabama 22.
jyHa KOHCTAaTOBaHa je TOTIyHa T0jaBa OBOTOAMIIEGUX
yeTHHA Ha cBUM cTabmmma. [lojaBa mekonopuzarnmje 1o
HUBOa Mame o1 1% mpumeheHa je mpuimkoM mperiiena
25. jyna. [lojaBa onanama YeTHHA Ha HUBO Mame o1 1%
KOHCTaTOBAaHO je MPWIMKOM TIperiena 26.aBrycra u
3.cemteMOpa, [HOK je mperiemoM  17.0kTo0pa,
22.HoBeMOpa u 23.neremMOpa yTBpheHo onajgame YeTuHa
Ha HUBO o1 1-33%.

IMocraBsbame CONApHOT KOJIEKTOpa W Kamepe,
LIT 6210MC, na ornemHoM mosby y Mokpoj T'opw,
oMmoryhuiio je nBameceT4eTBOPOYACOBHO CEHKBEIIMOHO
cHUMame (eHONIOMKUX MojaBa. CHUMIBEHH Matepujanl
oOpalyyje ce u ananusupa y nabopatopuju MHctutyTa 3a
nrymapceTso y beorpany.

of needles and discoloration below 1% were recorded.
The same state was observed in the inspections on
March 24™ and April 7. The inspection of trees on May
27" revealed the emergence of the current-year needles
of 1-33%. The following inspection of trees on June 22™
revealed the emergence of the current-year needles on
all trees. Discolouration of less than 1% was observed in
the inspection on July 25". Needle drop of less than 1%
was noted during the inspections on August 26" and
September 3, while the inspection on October 17",
November 22" and December 23" revealed the needle
drop of 1-33%.

Setting up a solar collector and a LIT 6210MC
camera on "Mokra Gora® sample plot allowed twenty-
four-hour sequential recording of phenological events.
The recorded material is processed in the laboratory of
the Institute of Forestry in Belgrade.

MOKPA I'OPA - BUT HUBO 2 - 17.02.2016.
MOKRA GORA — LEVEL 11 SP — February 17", 2016

M. I'opa denomnoruja

M. I'opa denonoruja

M. T'opa ®eHnonor. M. I'opa denonor.

Crabmo 6p. 82 Kpyna 6p. 82 Crabmo 6p. 83 Kpyna 6p. 83
17.02.2016. 17.02.2016. 17.02.2016. 17.02.2016.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology
Tree No. 82 Crown No. 82 Tree No. 83 Crown No. 83

February 17", 2016 February 17", 2016

February 17", 2016 February 17", 2016
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M. I'opa denonoruja
Crabmo 6p. 106
17.02.2016.
M.Gora Phenology
Tree No. 106
February 17", 2016

M. I'opa denonoruja

Kpyna 6p. 106
17.02.2016.
M.Gora Phenology
Crown No. 106
February 17", 2016

M. I'opa denonoruja
Crabio 6p. 107
17.02.2016.
M.Gora Phenology
Tree No. 107
February 17", 2016

M. TI'opa ®enomoruja
Kpyna 6p. 107
17.02.2016.
M.Gora Phenology
Crown No. 107
February 17", 2016

M. I'opa denomnor.
Crabio Op. 140
17.02.2016.
M.Gora Phenology
Tree No. 140
February 17", 2016

M. I'opa denomnor.
Kpyna 6p. 140
17.02.2016.
M.Gora Phenology
Crown No. 140
February 17, 2016

M. T'opa ®enosoruja
Crabo Op. 141
17.02.2016.
M.Gora Phenology
Tree No. 141
February 17", 2016

M.I'opa ®enoror.
Kpyna 6p. 141
17.02.2016.
M.Gora Phenology
Crown No. 141
February 17", 2016
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M. T'opa denouor.
Crabno Op. 144
17.02.2016.
M.Gora Phenology
Tree No. 144
February 17", 2016

M. T'opa ®enoor.
Kpyna 6p. 144
17.02.2016.
M.Gora Phenology
Crown No. 144
February 17", 2016

Crabo 6p. 183
17.02.2016.
M.Gora Phenology
Tree No. 183
February 17", 2016

. F'opa denonoruja

M. T'opa denomoruja
Kpyna 6p. 183
17.02.2016.
M.Gora Phenology
Crown No. 183
February 17", 2016

M. I'opa denonoruja
Crabmno 6p. 193
17.02.2016.
M.Gora Phenology
Tree No. 193
February 17", 2016

M. T'opa ®enonor.
Kpyna 6p. 193
17.02.2016.
M.Gora Phenology
Crown No. 193
February 17", 2016

M. T'opa ®enonor.
Crabmo 6p. 215
17.02.2016.
M.Gora Phenology
Tree No. 215
February 17", 2016

M. I'opa denonor.
Kpyna 6p. 215
17.02.2016.
M.Gora Phenology
Crown No. 215
February 17", 2016
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) .1"
M. T'opa denosnor.
Crabmo Op. 222
17.02.2016.
M.Gora Phenology
Tree No. 222
February 17", 2016

M.T'opa ®enosor.
Crabmo 6p.359
17.02.2016.
M.Gora Phenology
Tree No. 359
February 17", 2016

M. T'opa denoor.
Kpyna 6p. 222.
17.02.2016
M.Gora Phenology
Crown No. 222
February 17", 2016

haa i

M. I'opa denomnor.
Kpyna 6p. 359
17.02.2016.
M.Gora Phenology
Crown No. 359
February 17", 2016

M. T'opa deHnooruja

Crabio 6p. 320
17.02.2016.
M.Gora Phenology
Tree No. 320
February 17", 2016

M.I'opa ®enosor.
Crabmno 6p.407
17.02.2016.
M.Gora Phenology
Tree No. 407
February 17", 2016

i
¥

M. TI'opa ®enosnor.
Kpyna 6p. 320
17.02.2016.
M.Gora Phenology
Crown No. 320
February 17", 2016

M.T'opa ®eHomnoruja
Kpyna 6p.407
17.02.2016.
M.Gora Phenology
Crown No. 407
February 17", 2016
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M.T'opa ®enoior.
Crabio 6p.412
17.02.2016.
M.Gora Phenology
Tree No. 412
February 17", 2016

Cauxe 306-335. Crabna ogabpana 3a eHOJIOIIKA OCMaTpamka Ha OrjienHoj mapiead Mokpa ['opa Ha naH
17.02.2016.

M.T'opa ®eHoior.
Kpyna 6p.412
17.02.2016.
M.Gora Phenology
Crown No. 412
February 17, 2016

Figures 306-335. Trees selected for phenological observations on SP Mokra Gora on February 17", 2016

MOKPA I'OPA - BUT HUBO 2 - 08.04.2016.

MOKRA GORA — LEVEL Il SP — April 8", 2016

M. I'opa denonoruja

M. I'opa denomnoruja

Crabo 0Op. 82 Kpyna 6p. 82
08.04.2016. 08.04.2016.
M.Gora Phenology M.Gora Phenology
Tree No. 82 Crown No. 82

April 8", 2016 April 8", 2016

M. T'opa ®enonor.
Crabno 6p. 83
08.04.2016.
M.Gora Phenology
Tree No. 83
April 8", 2016

M. T'opa denomnor.
Kpyna 6p. 83
08.04.2016.
M.Gora Phenology
Crown No. 83
April 8", 2016
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M. T'opa deHon0THj2
Crabmo 6p. 106
08.04.2016.
M.Gora Phenology
Tree No. 106
April 8", 2016

M. TI'opa deHon0rHja

Kpyna 6p. 106
08.04.2016.
M.Gora Phenology
Crown No. 106
April 8" 2016

M. I'opa denonoruja
Crabio 6p. 107
08.04.2016.
M.Gora Phenology
Tree No. 107
April 8", 2016

M. I'opa deHonoruja
Kpyna 6p. 107
08.04.2016.
M.Gora Phenology
Crown No. 107
April 8", 2016

M. T'opa ®enouor.
Crabio 6p. 140
08.04.2016.
M.Gora Phenology
Tree No. 140
April 8", 2016

M. T'opa ®enonor.
Kpyna 6p. 140
08.04.2016.
M.Gora Phenology
Crown No. 140
April 8", 2016

M. I'opa denomnoruja
Crabo Op. 141
08.04.2016.
M.Gora Phenology
Tree No. 141
April 8" 2016

M.T'opa ®eHomnor.
Kpyna 6p. 141.
08.04.2016.
M.Gora Phenology
Crown No. 141
April 8" 2016
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M. T'opa denouor.
Crabno Op. 144
08.04.2016.
M.Gora Phenology
Tree No. 144
April 8", 2016

M. T'opa ®enouor.
Kpyna 6p. 144
08.04.2016.
M.Gora Phenology
Crown No. 144
April 8" 2016

M. I'opa denonoruja

Crabo 6p. 183
08.04.2016.
M.Gora Phenology
Tree No. 183
April 8", 2016

M. I'opa deHonoruja
Kpyna 6p. 183
08.04.2016.
M.Gora Phenology
Crown No. 183
April 8", 2016

M. I'opa denonoruja
Cra6uo 6p. 193
08.04.2016.
M.Gora Phenology
Tree No. 193
April 8", 2016

M. T'opa ®eHonor.
Kpyna 6p. 193
08.04.2016.
M.Gora Phenology
Crown No. 193
April 8", 2016

M. T'opa denouor.
Crabo 0p. 215
08.04.2016.
M.Gora Phenology
Tree No. 215
April 8" 2016

M. T'opa denomnor.
Kpyna 6p. 215
08.04.2016.
M.Gora Phenology
Crown No. 215
April 8" 2016
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M. T'opa denosor.
Crabmo Op. 222
08.04.2016.
M.Gora Phenology
Tree No. 222
April 8", 2016

M. T'opa denosor.
Kpyna 6p. 222
08.04.2016
M.Gora Phenology
Crown No. 222
April 8" 2016

M. I'opa denonoruja
Crabio 6p. 320
08.04.2016
M.Gora Phenology
Tree No. 320
April 8", 2016

M. T'opa ®enouor.
Kpyna 6p. 320
08.04.2016.
M.Gora Phenology
Crown No. 320
April 8", 2016

M. I'opa denonoruja
Crabmno op. 359
08.04.2016.
M.Gora Phenology
Tree No. 359
April 8" 2016

M. T'opa ®eHonor.
Kpyna 6p. 359
08.04.2016.
M.Gora Phenology
Crown No. 359
April 8" 2016

M.I'opa ®eHonor.
Crabmno 6p.407
08.04.2016.
M.Gora Phenology
Tree No. 407
April 8" 2016

M.TI'opa ®enomnoruja
Kpyna 6p.407.
08.04.2016.
M.Gora Phenology
Crown No. 407
April 8" 2016
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M.I'opa ®enonor. M.T'opa ®enonoruja

Crabo 6p.412 Kpyna 6p.412
08.04.2016. 08.04.2016.
M.Gora Phenology M.Gora Phenology
Tree No. 412 Crown No. 412
April 8", 2016 April 8" 2016

Cauxe 336-365. Ctabna ogabpana 3a eHOJIOIIKA OCMaTpamka Ha orjienHoj mapiead Mokpa ['opa Ha naH
08.04.2016.
Figures 336-365. Trees selected for phenological observations on SP Mokra Gora on April 8", 2016

MOKPA I'OPA - BUT HUBO 2 25.07.2016
MOKRA GORA — LEVEL 11 SP — July 25", 2016

M. T'opa ®enosoruja M. T'opa ®enosoruja M. I'opa denomnor. M. T'opa denonor.
Crabo 0Op. 82 Kpyna 6p. 82 Crabno 6p. 83 Kpyna 6p. 83
25.07.2016. 25.07.2016. 25.07.2016. 25.07.2016.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology
Tree No. 82 Crown No. 82 Tree No. 83 Crown No. 83
July 25" 2016 July 25" 2016 July 25" 2016 July 25", 2016
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M. T'opa deHon0THj2
Crabmo 6p. 106
25.07.2016.
M.Gora Phenology
Tree No. 106
July 25™, 2016

M. TI'opa deHon0rHja

Kpyna 6p. 106
25.07.2016.
M.Gora Phenology
Crown No. 106
July 25™, 2016

M. I'opa denonoruja
Crabio 6p. 107
25.07.2016.
M.Gora Phenology
Tree No. 107
July 25™ 2016

M. I'opa deHonoruja
Kpyna 6p. 107
25.07.2016.
M.Gora Phenology
Crown No. 107
July 25™, 2016

M. I'opa denonor.
Crabmno Op. 140
25.07.2016.
M.Gora Phenology
Tree No. 140
July 25t 2016

M. T'opa ®eHonor.
Kpyna 6p. 140
25.07.2016.
M.Gora Phenology
Crown No. 140
July 25t 2016

M. I'opa denomnoruja
Crabmo 6p. 141
25.07.2016.
M.Gora Phenology
Tree No. 141
July 25" 2016

M.T'opa ®eHomnor.
Kpyna 6p. 141
25.07.2016.
M.Gora Phenology
Crown No. 141
July 25" 2016
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M. T'opa denouor.
Crabno 6p. 144
25.07.2016.
M.Gora Phenology
Tree No. 144
July 25™, 2016

M. I'opa denonoruja
Crabmno 6p. 193
25.07.2016.
M.Gora Phenology
Tree No. 193
July 25t 2016

M. T'opa ®enouor.
Kpyna 6p. 144
25.07.2016.
M.Gora Phenology
Crown No. 144
July 25™, 2016

M. T'opa ®eHonor.
Kpyna 6p. 193
25.07.2016.
M.Gora Phenology
Crown No. 193
July 25t 2016

M. I'opa denonoruja

Crabmo 6p. 183
25.07.2016.
M.Gora Phenology
Tree No. 183
July 25™ 2016

M. T'opa denouor.
Crabmo 6p. 215
25.07.2016.
M.Gora Phenology
Tree No. 215
July 25" 2016

M. I'opa denonoruja
Kpyna 6p. 183
25.07.2016.
M.Gora Phenology
Crown No. 183
July 25™, 2016

M. T'opa ®enouor.
Kpyna 6p. 215
25.07.2016.
M.Gora Phenology
Crown No. 215
July 25" 2016
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M. T'opa ®enouor.
Crabmo Op. 222
25.07.2016.
M.Gora Phenology
Tree No. 222
July 25™, 2016

M. T'opa ®enouor.
Kpyna 6p. 222
25.07.2016.
M.Gora Phenology
Crown No. 222
July 25™, 2016

M. I'opa denonoruja

Crabio 6p. 320
25.07.2016.
M.Gora Phenology
Tree No. 320
July 25™ 2016

M. T'opa denonor.
Kpyna 6p. 320
25.07.2016.
M.Gora Phenology
Crown No. 320
July 25™, 2016

M. T'opa ®enosoruja
Crabio 6p. 359
25.07.2016.
M.Gora Phenology
Tree No. 359
July 25™ 2016

M. I'opa denomnor.
Kpyna 6p. 359
25.07.2016.
M.Gora Phenology
Crown No. 359
July 25™ 2016

M.T'opa deHonor.
Crabmno 6p.407
25.07.2016.
M.Gora Phenology
Tree No. 407
July 25™ 2016

M.I'opa ®enosnoruja
Kpyna 6p.407
25.07.2016.
M.Gora Phenology
Crown No. 407
July 25™ 2016
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M.T'opa ®enoior. M.I'opa ®eHoror.

Crabo 6p.412 Kpyna 6p.412
25.07.2016. 25.07.2016.
M.Gora Phenology M.Gora Phenology
Tree No. 412 Crown No. 412
July 25™, 2016 July 25™ 2016

Cauxe 366-395. Ctabna ogabpana 3a (heHOJIONIKA OCMaTpamka Ha OrJieiHo] mapiieau Mokpa ["opa Ha gaH
25.07.2016.
Figures 366-395. Trees selected for phenological observations on SP Mokra Gora on July 25", 2016

MOKPA 'OPA - BUT HUBO 2 17.10.2016
MOKRA GORA — LEVEL 11 SP — October 17", 2016.

. 7,

M. T'opa ®enosoruja M. T'opa ®enosoruja M. I'opa denonor. M. T'opa denonor.
Crabo 0Op. 82 Kpyna 6p. 82 Crabuo 0Op. 83 Kpyna 6p. 83
17.10.2016 17.10.2016. 17.10.2016. 17.10.2016.
M.Gora Phenology M.Gora Phenology M.Gora Phenology M.Gora Phenology
Tree No. 82 Crown No. 82 Tree No. 83 Crown No. 83
October 17", 2016 October 17", 2016 October 17", 2016 October 17", 2016
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M. T'opa deHon0THj2
Crabmo 6p. 106
17.10.2016.
M.Gora Phenology
Tree No. 106
October 17, 2016

M. TI'opa deHomoruja

Kpyna 6p. 106
17.10.2016.
M.Gora Phenology
Crown No. 106
October 17", 2016

M. I'opa deHonoruja
Crabno 6p. 107
17.10.2016.
M.Gora Phenology
Tree No. 107
October 17, 2016

M. I'opa deHonoruja
Kpyna 6p. 107
17.10.2016.
M.Gora Phenology
Crown No. 107
October 17", 2016

M. I'opa denonor.
Crabmno Op. 140
17.10.2016.
M.Gora Phenology
Tree No. 140
October 17", 2016

M. T'opa denouor.
Kpyna 6p. 140
17.10.2016.
M.Gora Phenology
Crown No. 140
October 17", 2016

M. I'opa denomnoruja
Crabo 6p. 141
17.10.2016.
M.Gora Phenology
Tree No. 141
October 17", 2016

M.T'opa ®eHomnor.
Kpyna 6p. 141
17.10.2016.
M.Gora Phenology
Crown No. 141
October 17", 2016
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M. I'opa denomnor.
Crabmo Op. 144
17.10.2016.
M.Gora Phenology
Tree No. 144
October 17™, 2016

M. I'opa denonor.
Kpyna 6p. 144
17.10.2016.
M.Gora Phenology
Crown No. 144
October 171, 2016

M. I'opa denonoruja

Crabio op. 183
17.10.2016.
M.Gora Phenology
Tree No. 183
October 171, 2016

M. I'opa denonoruja
Kpyna 6p. 183
17.10.2016.
M.Gora Phenology
Crown No. 183
October 171, 2016

M. I'opa denonoruja
Crabmno 6p. 193
17.10.2016.
M.Gora Phenology
Tree No. 193
October 17", 2016

M. T'opa ®eHnonor.
Kpyna 6p. 193
17.10.2016.
M.Gora Phenology
Crown No. 193
October 17", 2016

M. I'opa denonor.
Crabo 6p. 215
17.10.2016.
M.Gora Phenology
Tree No. 215
October 17", 2016

M. T'opa denomnor.
Kpyna 6p. 215
17.10.2016.
M.Gora Phenology
Crown No. 215
October 17", 2016
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M. T'opa denosor.
Crabmo Op. 222
17.10.2016.
M.Gora Phenology
Tree No. 222
October 17, 2016

M.T'opa ®enosor.
Crabmno 6p.359
17.10.2016.
M.Gora Phenology
Tree No. 359
October 17", 2016

M. T'opa denoor.
Kpyna 6p. 222.
17.10.2016.
M.Gora Phenology
Crown No. 222
October 17, 2016

M. I'opa denonor.
Kpyna 6p. 359
17.10.2016.
M.Gora Phenology
Crown No. 359
October 17", 2016

M. I'opa denomnoruja

Crabno 6p. 320
17.10.2016.
M.Gora Phenology
Tree No. 320
October 17, 2016

M.T'opa deHonor.
Crabio 6p.407
17.10.2016.
M.Gora Phenology
Tree No. 407
October 17", 2016

M. T'opa ®enouor.
Kpyna 6p. 320
17.10.2016.
M.Gora Phenology
Crown No. 320
October 17", 2016

M.TI'opa ®enosnoruja
Kpyna 6p.407
17.10.2016.
M.Gora Phenology
Crown No. 407
October 17", 2016
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M.T'opa ®enoior.
Crabmno 0p.412
17.10.2016.
M.Gora Phenology
Tree No. 412
October 171, 2016

M.I'opa ®eHoror.
Kpyna 6p.412
17.10.2016.
M.Gora Phenology
Crown No. 412
October 171, 2016

Cauxe 396-425. Ctabna ogabpana 3a (heHOJIONIKA OCMaTpamka Ha OrjieiHoj mapiieau Mokpa ["opa Ha gaH
17.10.2016
Figures 396-425. Trees selected for phenological observations on SP Mokra Gora on October 17", 2016

13. Y30PKOBABE U AHAJIU3E JIUCHOT'
ONNAJA Y 2016. TOAUHH

Ha cBakoj OWOMHOMKALMjCKO] Taykud je
MOCTaBJbEHO 15 Konekropa 3a Cakyljbame JIMCHOT
omama. CaOupHa TMOBpPIIMHA CBAKOT I10jeIMHAYHOT
KonekTopa usHocH 706.5 uM’, a yKynmHa  cabupHa
MOBPIIIMHA 32 PENPEe3eHTATUBHU y30pak u3Hocu 1,06 M.

VY3umMame y30paka 3a JlabopaTopHjCcKe aHaIn3e
o0aBJba ce jeIHOM MECEYHO TOKOM ILieJIe KaJeHAapcKe
roauHe. PenpeseHTaTHBHM y30pak ce aobuja crajamem
CBHX y30paka M3 CBHX Y30pPKOBama TOKOM I'OIMHE.

U3 oBako nobujeHor y3opka oapelhyje ce:

- YKymaH TOAWIIU TPUIMB CYBE OpraHCKe
MaTepHje Ha MOBPIIMHY 3€MJBUIITA

- Oprascku yribeHHK ©

- Asor (N)

- ®ochop P)

- Kamuujym (Ca)
- Marne3ujym (Mg)
- Kamujym (K)

- TI'oxbe (Fe)

- Manrau (Mn)

13. SAMPLING AND ANALYSIS OF
LITTERFALL IN 2016

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 c¢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)

- lron (Fe)

- Manganese (Mn)
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- OmnoBo (Pb)
- Kagmujym (Cd)
- bop (B)

JoOujeHe konmu4mHEe XpaHJbUBUX MaTepuja y
pEeIpe3eHTaTHBHOM Y30PKY JINCHOT OMaja MPeICTaBIbajy
VKylaH TOJMINbA OWJIaHC KpyKema XpaHJbHBHUX
Mareprja y IIyMCKOM €KOCHCTEMY YHjU j€ peIrpe3eHT
OMOWHAMKAIIFjCKa TadKa.

Ha Owounmukanujckum Taykama Husoa |l
HajBehly KOJMYMHY JIMCHOT OMajaa, 3ajelHo ca APYruM
U3yMpPIMM OPraHCKUM oOcTanmuMa (IUIOJOBH, KOpa,
rpaHyuie, IBETOBH W Jp) Ha IMOBPUIMHY 3EMJBHILITA
npoaykyje OykoBa myma Ha LlpHom Bpxy. YkymHa
KOIMYMHA M3YMPIMX OPraHCKUX OCTaTraka, KOju Y
OykoBoj mrymu Ha LlpHOM BpXy [ocIeBa Ha 3eMJBHUILTE
u3Hocu 228.6 g/m’. 3HAaTHO Mame INCHOT ONaja Ha
MOBPIIMHY 3eMJBHINTA JOCIEBA Y BEIITAYKU MOJUTHYTO]
cacrojuHu Oesor Oopa Ha Mokpoj ropu. YKynHa
KOJIMUMHA M3YMPJIMX OPraHCKHX OCTaTraka Koje Ha OBOj
MOBPIIMHKA JIOCTICBajy Ha 3emibMINTe W3HOcH  146.9
g/mz. Ha wcnutrBannM OWOMHIMKANIMjCKAM TadKaMa
HuBoa || HajMawky KOMMUMHY omaja MPOAYyKyje cMpueBa
cacrojuHa Ha Komaonumky. Ha moBpmwmHy 3emibHINTa
I0Z 0BOM cacTojuHoM gocmea 121.7 g/m? amconytHo
CYBUX M3YMPJHMX OpIaHCKMX OCTaTaka II0 METpy
KBaJ[paTHOM.

- 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 Il sample plots. The total
amount of dead organic matter which reaches the soil in
the beech forest on Crni Vrh was 228.6 g/mZ.
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 146.9
g/m?. Of all Level 1l sample plots, the smallest amount
of litterfall is produced by the spruce stand on Kopaonik.
The surface of the soil in this stand receives 121.7 g/m?
of absolutely dry dead organic matter per square meter.

) 7 oy

J LW ¢ ) 4 R g
Cnuka 426. KonekTop 3a cakyrbame yeTiuHa — ucHor omnajga BUT Huso 2, Lipau, Bpx aBryct 2016
Figure 426. Needle - leaf litter collector, Level 11 SP, Crni Vrh, August 2016
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Ta6ena 35. /luHamMuKa NMpHJIMBamka JTUCHOT OMa/ia Ha OMOMH/IMKAIIN]jCKUM TaukaMa HuBo || Tokom 2016. romune.
Table 35. Dynamics of the litterfall inflow on the Level Il sample plots in 2016

Komaonux/Kopaonik Hpuu px/Crni Vrh Moxkpa I'opa/Mokra Gora
Jlarym/Date g Jarym/Date = Jlarym/Date g _ Jlatym/Date
Konaonux/Kopaonik Lpuu Bpx/Crni Vrh Mokpa I'opa/Mokra Gora
JHatym/Date g/m’ Jatym/Date g/m’ Jatym/Date g/m’
19. 05. 2016. 14.0 31. 03. 2016. 10.5 20. 01. 2016. 2.5
26. 05. 2016. 20.9 12. 05. 2016. 27.2 17.02. 2016. 10.2
09. 06. 2016. 5.6 12. 05. 2016. 26.2 07. 04. 2016. 5.8
22.07. 2016. 5.0 08. 06. 2016. 15.4 22.06. 2016. 23.5
26. 08. 2016. 11.4 25. 07. 2016. 18.7 25. 07. 2016. 19.1
15. 09. 2016. 14.1 25. 08. 2016. 2.5 26. 08. 2016. 6.4
11.10. 2016. 38.0 29. 09. 2016. 3.2 27.09. 2016. 19.8
27. 10. 2016. 100.9 20. 10. 2016. 9.6 27. 10. 2016. 31.2
24.11. 2016. 18.7 02.11. 2016. 8.4 22.11.2016. 28.4
YKynHO 122.2 YKynmHO 243.7 YKynHo 187.6

Jlucan omany OyKOBe cacTOjUHE KapaKTEepHIle
Behu cazprkaj a3oTa y OJJHOCY Ha OIaJ CacTOjHHA CMpUe
u Oenor Oopa. 300r Tora je u OJHOC YIJbEHUKA U a30Ta
KOJ OpraHCKHMX OcCTaraka Koje TMpoayKyje OykoBa
cacrtojuHa mgocta y3ak. 3HatHo mmpu C/N omHOC
KOHCTaTOBaH je KOJA Olaja CMPYEeBE CacTOjMHE Ha
Konaonuky. Omnaa BeIITaYKWd MOAWTHYTE CaCTOjUHE
Oemor 6opa Ha MOKpoj Topu WMa Hajmupu ogHoc. To
3HAQUM Jla je HM3yMpiia OpraHcka Marepuja Ha
OMOMHINKAIMjCKO] Ta4YKH HAjTIIOBOJHHUJU EHEPreTCKH
MaTepujan 3a campouTHE MUKPOOpraHW3Me U Ja je
KpPYy)KEHhe XpaHJbUBUX MaTepuja y OBOM IIYMCKOM
EKOCHCTEMY JIaIeKO MHTEH3MBHHUjE HETO y CacTOjuHaM
cMmpiie u Oesor Oopa Koje penpe3eHTyjy Apyre JIBe
OononHauKanujcke Tayke. Omnag y cMpueBOj CacTOjUHH
Ha KomaoHuKky Cy MOBOJFHHjH €HEPIeTCKH MaTepujal 3a
canpoduTe y OJHOCY Ha omaja Oeyor 6opa Ha MOKpO]
rOpU, M Cy YKYITHH CTAQHHIIHU YCJOBH 3a Ipolece
pasnarama u ocinobahama XpaHJBUBUX MaTepHja W3
OpraHcke MpPOCTHpPKE, Koja ce (opMupa OJ JIMCHOT
omajia, MOBOJbHUjU HA Mokpoj ['opu y omHocy 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.

Tabesa 36. Canprkaj Makpo eJieMeHaTa UCXpaHe Y JINCHOM OIajy

Table 36. The amount of macronutrients in litterfall

Jlokamuret/ Ca Mg K S P N
Locality mg/kg mg/kg mg/kg mg/kg mg/kg g/kg
Komaonuk/Kopaonik 12190.84 1053.10 1666.91 1648.60 987.41 11.6
Lpuu Bpx/Crni Vrh 10641.95 1151.78 2122.26 1670.81 995.94 14.9
Mokpa ['opa/Mokra Gora 10086.19 1657.59 503.56 881.01 261.22 5.1
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Ta6ena 37. Caapikaj MUKpO elieMaHaTa HCXPaHe M TOKCHYHUX eleMeHaTa y JINCHOM OTajy
Table 37. The amount of micronutrients and toxic elements in litterfall

Zn Mn Cu Cd Co Cr B Mo Ni Pb Fe

Jlokanurer/
Locality

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg  mg/kg
Komnaonuk/Kopaonik  70.51 629.07 <LD 295 <LD <LD 16.26 <LD 1.604 43.843 1098.792

Lpuu Bpx/Crni Vrh 1 68.01 1244.29 5956 2.11 <LD <LD 2582 <LD <LD 41.154 294.399

Mokxkpa 'opa/Mokra Gora 38.70 106.91 <LD 198 <LD <LD 2428 <LD <LD <LD 207.653

Cauka 427. OnpehuBame KoTMUNHE XPaHJbUBUX MaTepyja y JIMCHOM onajy (OUiaHC KPYKemha XPaHIbUBHX
MatepHja y ekocuctemy) 3a Konaonuk, [pau Bpx u Mokpy I'opy
ICP — AES Spectrometer y naboparopuju MuctutyTa 3a mrymapcTso, beorpan
Figure 427. 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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Tabesa 38. XX2012 (LFP) OcHoBHE MOaIM O CaKyIbamky JHCHOT omnaa - KomaoHuk
Table 38. XX2012 (LFP) Basic data on litterfall collection - Kopaonik

VYkymnHa Ilepuon cakynbama
T'eorpadcka T'eorpadcxa Hanmopcka bpoj MOBpIIHHA y30pKa Ocrana sanaxama
Penun 6p. Kon npsxase bp.nmapuene IIMPUHA IyXHHA BHCHHA KOIIEKTOTpa CaKyIUbarba sampling period Other observations
Sequence Country Code Plotnumber Latitude Longitude Kon Number of traps Total Collecting o 10
Altitude area from till
1 67 02 +43° 17 30" +20° 48' 50" 35 15 1.06 131115 241116.
Tabela 39. XX2012 (LFM) Pe3ysiraTu aHamu3e JUcHOT omnas - KonaoHuk
Table 39. XX2012 (LFM) Results of litterfall analysis — Kopaonik
2 IMepuon CaKymbama Bpmewe aHanmsa o~ § o
o E Collection period |Date of analysis £ = G < @
. B !El — RS g % 173 < L gNE E E $ £ 5
25 |53 £8 | 58| & 28| %E |z25% E
o'z EE 8‘% gg_ Eg 8: o‘g, E g‘—c @ N S P Ca Mg K Zn Mn Fe Cu Pb Cd B 5%
= @ =] —_ ‘D = |72}
=8 | 55 So| =3 |&g| 58| SE|2E0S |muw|my|(myg)| (myg) |(my/g)|(molg)| HE'E| KE'E | nele uge )| nele | N0 | g | O 8
LS S F on 1o on 10 = ] S| S il AR 35
8 5 i i 2 S g . » =0 |1S € uw =2
3 2 from till from till o» & - = I% 3 5
9] a < Paliel
& S g 8@
=
1 2 131115 | 241116 |050117| 200217 -9 118 | 11.1 | 0.130 7.1 11.6 |1.6486|0,9874|12.1908|1.0531|1.6669|70.51| 629.07 |1098.79| <LD |43.843| 2910.0 | 16.26
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Tabesna 40. XX2012 (LFP) OcHoBHE MOIAIM O CaKyIbalby JUCHOT onana — LpHu Bpx

Table 40. XX2012 (LFP) Basic data on litterfall collection — Crni vrh

VYkynHa Ilepuon cakynbama
T'eorpadcka [eorpadcka Hanmopcka bpoj MOBpIIHHA y30pKa Ocrana
Penun 6p. Konx npxase Bp.mapuene MIMpHUHA TyXKHHA BHCHHA KOJIEKTOTpa CaKynsbama sampling period 3anaxicara
Sequence Country Code | Plotnumber Latitude Longitude Kon Number of traps Total Collecting o 10 Other observations
Altitude area from till
1 67 04 +44°07'55" +21°58'38" 19 15 1.06 031115 021116
Tabela 41. XX2012 (LFM) Pesysiratu anamu3e JucHor onax — Llpau Bpx
Table 41. XX2012 (LFM) Results of litterfall analysis — Crni vrh
2 Tlepuon caxymmama \p oo ovanmza < § 9
_ £ Collection period P - E - ¢z < @
S g Date of analysis = > = e 32
zE |E3% 5|28 g | 28 |SEE 28 i 5
—Q = — < N D T <
&2 |2¢ 2E12% | 28 | SS|5EEZ2E | n | s | P |ca|mg| k [Zn| M| R fculP|cd| g |E2
5] <) — = 172}
=8 |55 55|58 | &g | 5| 322258 |mue|moo)|my) (gl (moig)|(molp) ke | keE | ke | ee | ue | 190 | g | o 5
=5 = = =
“z |5 on 10 on 10 = g & R gb-grg%' £Eg
n i<y from till from till g g [ 22 S0
=% < > S Ao
) O s
=
1 4 031115 021116 | 050117 | 200217 -9 018 111 | 0.454 14.9 14.9 |1.6708|0.9959(10.641|1.1517| 2.222 |68.01|1244.29|294.399| 59.56 |41.154| 2110.0 | 25.82

177




Ta6ena 42. XX2012 (LFP) OcHoBHE noany o cakyIbamy JUCHOT omnaaa — Mokpa ['opa
Table 42. XX2012 (LFP) Basic data on litterfall collection - Mokra Gora

VYkynHa Ilepnon cakymbama
. | . oo | Teomen | Huwowa | B | sspus N ——
. O] Ip)KaBe Japiesie % 9 ;
Sequence Countrf/)Code Pllz)tnupmber Latitude Longitude Kon Number of traps Total Collecting o 10 Other observations
Altitude area from till
1 67 05 +43%4527" +19°29'00" 12 15 1.06 301215 221116
Tabela 43. XX2012 (LFM) Pesynratu ananuse tucHor onax — Mokpa I'opa
Table 43. XX2012 (LFM) Results of litterfall analysis - Mokra Gora
=
o Iepuon cakynspama — S
2 : ; Bpuieme ananmsa e B 845
5 = Collection period Date of analysis . 5 = =22 s @
2 2, = sy o | v |E 29 25
gE |£3 & | 28| _&|z8|TE a3 cd £g
\:Z Eg ag f‘:’g_ Eé 83 of;, §\§H§ N IS p Ca Mg K Zn Mn Fe Cu | Pb B 5%
@ O -— Y= 8 9
=2 |55 So | EE |&g| 52| 55258 MY (Mg) | (mylg) | (mglg) | (mglg) | (mo/g) | HE'E| MEE | HEE [HEE || nglg | g +
[3) =2 © o bt > ey
=z |E® on o | o | mw |EF | 28| FI¥8| 2§87 ED £
n |z from till from till g © g - 22 oie}
=9 7 ~ Q n °©
& @) s
=
1 5 301215 | 221116 (050117| 200217 -9 134 | 11.1 | 0.204 24.2 5.1 |0.88101|0.26122|10.0862| 1.6576 |0.50356|38.70|106.91(207.653| <LD | <LD | 1980.0 | 24.28
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14. CAKYIIUBAIBE U AHAJIM3E JEINIO3UIIUJE

IIpema mimany pacnopena KOJEKTOpa 3a BIaKHY
JIETIO3WIINjy Ha CBUM OTJIEAHWM IMaprenama Hwupoa 2
(Komaonwuk, Lpau Bpx u Mokpa ['opa) nocraBibeHH cy
UHCTPYMEHTH 3a npaheme mpoueca nenosunuje. To cy
KOJIGKTOPH CakyIlJbaud IaJlaBUHa Koje MpoJia3e Kpo3

KpyHE crabama - , Throughfall* (15 xomana),
KOJIGKTOPH 33 Yy30pPKOBame JIENO3WIMje Koja ce
cmmBa  HEM3  crabma-“Steamflow” (5 komama), wu

KOJIEKTOPH 3a CHer (5 Komaza) T3B. ,,Bulk® konexropmu.

Marepujanu kopumheHn 3a U3paay Cy KHYaHe
KOHCTPYKIIHMje, IUIACTHYHE IOCYyIe, LIEBH WU MpekacTa
[IBI] nmaTHa, 0 KOjUX je TpemMa UACjHUM HaIpThMa 3a
U3pajy CBAKOI OJf MHCTpyMeHaTta mpema [IpupyqHUKY,
cacTaBJbCHA ¢dbyHkmoHnanHa omnpema. ['Boxhe je
3amTuheHo o KOposWje, a MOCyAe TJe ce TMajaBhHe
HAKyIJba)y Cy VYKONaHE Cy y 3eMJby (TeMmmeparypa
3eMJBHMINTA clpeyaBa epamopanujy). [lpu cnajamy
eleMeHaTa KOpHIINEH je CHJIMKOHCKH IleNak, YuMe je
n30eTHyTa KOHTAaMHUHAIIN]a U3 OKOJIHHE.

Ha orneguum mnossuma HwuBo-a 2 mocebHa
nakka 1ocBehyje ce BIaXHO] JISHO3MIUjU O KOJUX je
HajOWTHWja OHA KOja MCIIUTYje XeMH3aM Talora Koju je y
HETOCPETHOM KOHTaKkTy ca OWJbHMM OpraHuMa Ha
KOjMa ce mojiyTaHTh u3 Basmyxa 3aapxe (ICP Forests,
2010c).

VYV Tabemu 44. XX2012 (PLD) u TtabGemu 45.
XX2012 (DEM) nati cy OCHOBHH MOJAIKd O MEpeHwy
atMoc(epcke  JETIO3WIMje ¥  XEMHUjCKE aHaln3e
CaKyIUbEHHX Yy30paka arMmocdepcke Jerno3unuje Ha
oryenHoj napueny Ha KomaoHuky.

VY rtabemu 46 XX2012 (PLD) u Tabemu 47.
XX2012 (DEM) mati cy OCHOBHH IMOJAIld O MEpEHY
atMoc(epcke  JETO3WIje ¥  XEMHUjCKE aHaln3e
CaKyIUbCHHUX Yy30paka aTMOC(epcKe Jeno3uiMje Ha
oryietHoj mapueny Ha L{pHom Bpxy.

V tabemn 48. XX2012 (PLD) m rtaGemm 49.
XX2012(DEM) patu cy OCHOBHM TOAAIli O Mepemy
aTMocepcke  JIETO3UIMje M XEMHjCKE  aHajH3e
CaKyIUbEHHX Yy30paka arMocdepcke Jerno3unuje Ha
orjenHoj napuead y Mokpoj ['opu.

14. 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 PVVC 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 Il monitoring devotes special attention to
wet deposition on the sample plots. The most important
is the one which is used to study the chemistry of the
deposition which is in the direct contact with the plant
parts that absorb pollutants from the air (ICP Forests,
2010c).

Table 44. XX2012 (PLD) and Table 45.
XX2012 (DEM) show the basic results obtained from
the measurements of atmospheric deposition and the
chemical analyses of the collected samples of
atmospheric deposition on the sample plot on Kopaonik.

Table 46. XX2012 (PLD) and Table 47.
XX2012 (DEM) show the basic results obtained from
the measurements of atmospheric deposition and the
chemical analyses of the collected samples of
atmospheric deposition on the sample plot on Crni Vrh.

Table 48. XX2012 (PLD) and Table 49.
XX2012(DEM) show the basic results obtained form the
measurements of atmospheric deposition and the
chemical analyses of the collected samples of
atmospheric deposition on the sample plot in Mokra
Gora.
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Cauka 428. ,,Throughfall“ komexTop Ha orieaHOM

Cauka 429. ,,Stemflow kosexTop® Ha OryIeAHOM MOJBY,
nosby, BUT Huso 2, Lipuu BpX, aBryct 2016 BUT Hugo 2, Llpuu Bpx, centembap 2016
Figure 428. "Throughfall™ collector on the Level Il Figure 429. “Stemflow" collector on the Level Il sample
sample plot on Crni Vrh, August 2016

plot on Crni Vrh, September 2016

Cuuka 430. ,,Bulk® xonexrop na ornegnom nossy, BUT

Cauxa 431. Y3umame y3opaka BUT 2 Konaonux
Hugo 2, Lpau Bpx 30.03.2016
Figure 430. "Bulk™ snow collector on the Level Il Figure 431. Sampling on Level 1l sample plot on
sample plot on Crni Vrh

Kopaonik on March 30", 2016
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Taoemna 44. XX2012(PLD) Oty moaary o OrjieaHo0j MOBPIIHHA 3a aTMOchepcKy aeno3uinjy — Komaonuk
Table 44. XX2012 (PLD) General data on the sample plot for atmospheric deposition - Kopaonik

AKTHBHU IIE€PUOJL CaKyIlJbatba e
= s g Date of the monitoring period s < £ £ &g 5 @
3 @ 5} § a @ E_ § — < k] 8“% a:/ = 88 £ o
g5 =8| 253 X S s =% | £Zs ciz.| 5B °E :£§8 elg R E
= < EE.;Q O s 3 = %va an.g :S_ 5D g &E gg_ 5%
=g SE| SESE se 5% g% | z:ES on Tlo Eesg| 28 51 BEJ SEE g
&2 Y3 | Eeg°” 55 g g - IR from to 2358 g 58 228 ZE B 55
2 | e B sz P ] g = =T E XS] S E 2 £ &z S &
n 151 153 S p= ] ] [oNe)
~ ~ = é « (%]
01 67 02 01 +43°17'30" | +20°48'50" 35 131115 021116 08 1 1.000 0.002 15
02 67 02 02 +43°17'30" | +20°48'50" 35 141215 211216 05 1 1.000 0.002 5
03 67 02 04 +43°17'30" | +20°48'50" 35 131115 021116 08 1 1.100 0.002 5
01- ,, Throughfall ““ xorexmop, 02- ,,Bulk“ korexmop, 04-,, Stemflow “ korexmop
01 - “Throughfall” collector, 02- "Bulk" collector, 04-'Stemflow" collector
Taodema 45. XX2012(DEM) ITonauum nabopaTopujckux aHanu3a 3a atMochepcky neno3uiujy — Komaonuk
Table 45. XX2012 (DEM) Data of laboratory analyses for atmospheric deposition - Kopaonik
Bpoj Tepuonu Komaun o
CaKyIJbama 5}
Pennun oryeHe Colleci}i]:)n period Tepro Kon 2 o a S ,\-‘g _ 5 Ocrana
. I S S y30pKa 282 g =~
6poj MOBPILIHHE broi y30pKa 2= (mm) pH E58 35 K Ca Mg Na N-NH4 Cl N-NO3 $-S0s |EF 3amaxarba
Sequence | Observation On Jlo PericJ)d Sampler § = Total i"i‘é 4 | (mg/l) | (mg/l) | (mg/l) | (mg/) (mgll) (mg/1) (mg/l) (mg/l) 5 < Other
2 HFZ>§5 o =2 ;
number Plot from tol number code o0 collected £~ 3 3 observations
number 2
sample
01 02 141215 | 140116 01 02 1 2.1 5.86 19.3 0.10 0.22 0.02 0.07 H.y./n.d. 6.71 0.12 319 | 1161
02 02 140116 | 090216 02 02 1 2.8 6.17 189.6 0.31 8.75 0.32 2.33 0.13 16.02 wa/nd 11.12 | 1.393
03 02 090216 | 300316 03 02 1 25 5.92 19.4 0.29 1.27 0.07 0.52 0.04 13.01 0.09 2.24 1.161
04 02 131115 | 280416 04 01 1 22.5 5.25 60.1 14.53 5.54 1.08 1.87 1.52 12.01 ./ nd 10.08 | 0.929
05 02 131115 | 280416 04 04 1 150.0 5.02 117.8 2.57 5.34 1.19 2.18 4.96 17.02 0.40 15.94 | 1.347
06 02 280416 | 120516 05 01 1 22.5 5.68 24.3 0.48 1.87 0.27 0.65 0.89 7.01 0.01 3.96 | 0.464
07 02 280416 | 120516 05 04 1 46.5 4.20 129.7 27.62 744 157 141 7.55 22.02 0.72 19.22 | 2.206
08 02 120516 | 080616 06 01 1 20.0 5.37 55.1 5.36 4.87 0.76 1.86 0.28 10.01 0.48 1.90 | 0.697
09 02 120516 | 080616 06 04 1 24.6 6.19 1104 1.45 2.42 0.40 0.85 7.47 12.01 2.12 14.05 | 2.206
10 02 080616 | 250716 07 01 1 20.2 5.28 30.3 1.68 2.81 0.60 0.98 0.80 8.01 1.40 1.72 | 0.929
11 02 080616 | 250716 07 04 1 13.9 6.12 1225 6.10 6.39 1.11 2.22 5.53 9.01 4.14 4.65 1.161
12 02 250716 | 250816 08 01 1 225 6.81 26.9 12.74 | 11.02 1.73 4.15 1.18 9.01 1.40 1.64 | 0.929
13 02 250716 | 250816 08 04 1 12.0 5.48 0.49 6.71 0.66 1.29
14 02 250816 | 290916 09 01 1 22.4 6.20 20.7 086 | 173 | 018 | 048 1.52 5.01 0.07 431 | 1.045
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. Hepronn Konnuun =
Bpoj CaKyIUbarmba Tepro Q a g 2
Pennu OrJIeIHE Collection period Kon g = sopKa 5 ~5 ~ ’[q:) - Ocrana
6poj TOBpLLIHHE b’:rlo. yiopka | £= y(mﬁq y | PR E g 8 K Ca Mg Na N-NH4 cl N-NO3 | S-S0, |ES | samawama
Sequence | Observation On Jlo Periéd Sampler § = Total =8 g-g < | (mg/l) | (mg/l) | (mg/l) | (mg/l) (mg/l) (mg/l) (mgfl) (mg/l) & & Other
S S o == :
number mf’r:qok:er from tol number code R collected é 8 E] observations
sample
15 02 250816 | 290916 09 04 1 8.1 7.19 201 18.86 9.33 2.84 7.74 18.31 16.02 1.16 9.56 | 0.000
16 02 290916 | 191016 10 01 1 225 5.58 7.7 0.82 1.08 0.05 0.59 1.78 9.01 w.a/n.d. 2.24 | 0.581
17 02 290916 | 191016 10 04 1 16.5 6.04 51.4 10.94 7.33 111 1.15 8.34 12.01 0.71 17.49 | 2.090
18 02 191016 | 021116 11 01 1 15 5.41 13.3 1.22 3.64 0.82 0.99 2.27 5.01 0.04 4.74 | 0.697
19 02 191016 | 021116 11 04 1 9.0 4,80 110.8 26.58 | 11.29 2.14 1.49 5.04 14.02 2.03 24.04 | 2.554
20 02 021116 | 071216 12 02 1 2,5 4.51 0.50 1.93 0.35 0.96
21 02 071216 | 211216 13 02 1 2.5 4.79 53.8 0.32 1.85 0.30 0.91 0.26 10.51 0.97 1.72 | 0.975

01- ,, Throughfall ““ xorexmop, 02- ,,Bulk “ konexmop, 04-,, Stemflow “ korexmop,n.0.- nuje demexmosaro
01 - “Throughfall collector, 02- “Bulk" collector, 04-"Stemflow" collector,n.d.- not detected

Taodema 46. XX2012(PLD) OmniuTy mojaaiy o orjiefHoj MOBPIIUHU 3a aTMochepcKy aeno3unyjy - Lipau Bpx

Table 46. XX2012 (PLD) General data on the sample plot for atmospheric deposition - Crni vrh
AXTUBHH NIEpUOJ CaKyIlybamka —
= = } E ;E Date of the monitoring period é s _ %’g &E“ .- 32
2 © v 9 S o 3, 2 — ) Q o9 2= L= o @ s -8
g5 :S5| Sigy | :£8 S g =8 58 cigg| B2 £5 eE 8 E0g R E
= ~— o = —
=g 2| 5E%¢E :5 g2 g5 £s2 on Jlo E5.2| g3 £2 =53 - 53
E[g t!::fE _@ag 3 gs 2% &5 gEE § ¢ FES g ol s S+ gco zg% o8
o =] e o = £ s - = s o< rom 0 55 < g 2 2 S 8 ] =l
a2 8 aF a2 Gl & a- T = 233 =23 =" =1 25 £
& © 5 & g g E S0 55 % £ &z 388
— — = E 2] n
01 67 04 01 +44°07'55" +21°58'38" 19 081215 241116 12 1 1.000 0.002 15
02 67 04 02 +44°07'55" +21°58'38" 19 190215 201216 03 1 1.000 0.002 5
03 67 04 04 +44°07'55" +21°58'38" 19 081215 121216 12 1 1.100 0.002 5

01- ,, Throughfall ““ xorexmop, 02- ,,Bulk“ korexmop, 04-,, Stemflow “ korexmop
01 - "Throughfall® collector, 02- "Bulk™ collector, 04-"Stemflow" collector
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Taoena 47. XX2012(DEM) IToxamum 1abopaTopujcKux aHaiu3a 3a atMochepcky nemno3unyjy - Lpau Bpx
Table 47. XX2012 (DEM) Data of laboratory analysis for atmospheric deposition — Crni vrh

Hepuozn Konnunna 5
1 CaKyIJbalka (5] o
PCZ[H.I/I OF?IEEJH c Collec}t/ilzm period HepI/I_O):[ Kox £ @ y30pKa E ,gg o N- E . Ocrana
6poj broj y30pKa S5 (mm) pH ES585 K Ca Mg Na NH4 Cl N-NO3 $-S0s | EF 3anaxama
Sequence SSBPL”“?‘C Period | Sampler | & E Total £a52a | (mg/l) | (mg/l) | (mg/l) | (mg/) | (ma (ma/) O RER Other
number Pl servation On Ho number code 8 & collected g 5= (mg/h) 8~ |observations
ot number > 5 O

sample =
01 04 081215 280116 01 02 1 25 5.55 115 0.45 0.75 <LD 1.34 0.10 15.02 0.36 2.15 1.277
02 04 190215 280116 02 01 1 17.3 5.32 32.4 <LD 0.08 <LD <LD 0.57 11.01 0.98 3.10 1.161
03 04 280116 220216 03 01 1 7.97 5.26 30.7 0.83 2.05 0.17 1.30 0.80 12.01 0.89 1.38 0.697
04 04 081215 220216 04 04 1 166.7 3.95 147.2 4.40 2.07 0.25 0.91 1.64 13.01 0.40 3.10 0.464
05 04 220216 300316 05 01 1 175 5.21 32.5 0.33 241 0.24 1.28 1.05 12.01 0.98 1.98 1.045
06 04 220216 300316 05 04 1 165.2 3.84 60.4 3.70 2.70 0.38 0.64 1.01 14.02 0.84 3.02 0.813
07 04 300316 210416 06 01 1 8.74 5.93 63 1.94 4.12 0.51 0.87 2.63 11.01 1.49 8.01 0.975
08 04 300316 210416 06 04 1 106.5 4.90 88.2 3.14 2.58 0.36 0.61 2.30 15.02 2.36 11.37 1.022
09 04 210416 190516 07 01 1 22.0 4.48 34.3 2.94 3.88 0.75 0.85 1.39 10.01 ./ n.d. 4.65 0.697
10 04 210416 190516 07 04 1 119.5 5.30 64.2 11.37 2.10 0.34 0.55 1.88 9.01 ma/nd 3.10 0.813
11 04 190516 090616 08 01 1 19.9 5.82 30.6 1.22 2.14 0.35 0.73 0.20 8.01 0.52 241 0.813
12 04 190516 090616 08 04 1 102.0 5.14 372 3.23 1.29 0.12 0.47 0.55 9.01 1.29 1.90 0.581
13 04 090616 220716 09 01 1 22.4 5.61 33.1 0.90 2.23 0.28 0.60 0.10 14.02 1.03 2.76 0.813
14 04 090616 220716 09 04 1 102.0 5.63 29.4 7.15 151 0.15 0.53 0.59 9.01 0.19 3.36 0.697
15 04 220716 260816 10 01 1 17.4 5.99 48.8 1.75 3.86 0.37 0.59 0.28 8.01 1.38 1.90 0.697
16 04 220716 260816 10 04 1 112.5 5.38 25.6 3.50 121 0.11 0.57 0.76 5.01 w.a/nd 2.07 0.464
17 04 260816 150916 11 01 1 1.92 6.00 74.1 2.97 3.42 0.37 0.61 1.49 8.01 041 2.84 0.581
18 04 260816 150916 11 04 1 45.1 4.93 30.5 6.33 211 0.29 0.57 3.09 5.01 0.06 2.07 1.509
19 04 150916 111016 12 01 1 12.6 6.03 63.3 2.58 4.24 0.39 0.38 0.34 6.01 0.75 3.10 1.045
20 04 150916 111016 12 04 1 135.5 5.66 59.2 8.01 2.21 0.22 0.37 0.35 8.01 0.66 241 0.697
21 04 111016 271016 13 01 1 21.2 5.66 49.0 1.94 3.53 0.35 0.55 0.06 8.01 0.13 241 0.697
22 04 111016 271016 13 04 1 174.0 497 25.5 8.25 2.65 0.34 0.45 0.37 6.01 0.46 2.84 25.5
23 04 271016 241116 14 01 1 22.5 5.51 32.7 0.47 2.86 0.30 0.84 0.27 7.01 1.55 1.46 0.581
24 04 271016 241116 14 04 1 180.5 3.91 103.4 8.60 5.32 0.75 1.99 0.68 11.01 2.68 5.69 0.464
25 04 241116 121216 15 04 1 55.4 3.32 30.4 9.95 13.09 243 2.23 171 16.02 3.29 7.93 0.000
26 04 241116 121216 15 02 1 3.1 5.25 37.1 0.30 1.69 0.25 1.02 0.55 8.01 1.36 2.24 0.581
27 04 121216 201216 16 02 1 35 3.45 124.9 0.76 3.15 0.42 0.90 2.05 16.02 3.38 3.19 0.697

01- ,, Throughfall ““ xorexmop, 02- ,,Bulk“ konexmop, 04-,, Stemflow “ konexmop, 1.0.- nuje demexmosano
01 - “Throughfall” collector, 02- "Bulk™ collector, 04-'Stemflow" collector, n.d.- not detected
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Ta6ena 48. XX2012(PLD) Omurtu IoAaIu 0 OrjieHoj MOBPIIUHHE 3a aTMOC(EPCKY Aemo3uIijy — Mokpa I'opa
Table 48. XX2012 (PLD) General data on the sample plot for atmospheric deposition — Mokra Gora

AKTHBHH TNIEPUOJ CaKyIlJbamka —
= g g Date of the monitoring period s = £ £ NE 5@
. 8 ) ) § 8_ @ E_ ; — < '3 %g a:’ N’“E/ 38 £ o
g5 =8| 5253 A e 28 g cis,| EE £E 228 Ede g
=2 £>| i8¢ S5 E e 532 5228 3s 50 5 &% 253 5
Eg SE | 2823 ge 27 2g BEZ Oxn Ho 28| £8B €% 250 €3 E =8
o3 3 geg ¢ g g 3 g from to 23 g = <5 = E2 T E © 5
~g S| &8 g3 3 = =5 &g £3 =E g &3 EE
& = 2 go & co
01 67 05 01 +43°%45'27" | +19°29'00" 12 301215 071216 13 1 1.000 0.002 15
02 67 05 02 +43%45'27" +19°29'00" 12 261115 161216 02 1 1.000 0.002 5
03 67 05 04 +43°%5'27" | +19°29'00" 12 261115 071216 12 1 1.000 0.002 5
01- ,, Throughfall “ korexmop, 02- ,,Bulk “ korexkmop, 04-,, Stemflow “ korexmop
01 - “Throughfall” collector, 02- "Bulk™ collector, 04-"Stemflow" collector
Taoena 49. XX2012(DEM) Ioxaium 1abopaTopujcKUX aHak3a 3a atMochepcky nerno3uiujy — Mokpa 'opa
Table 49. XX2012 (DEM) Data of laboratory analyses for atmospheric deposition — Mokra Gora
Bpoj [eproau Komnama o
CaKyIlJbamka o
Pennun orieaHe Colleci]ion period Tepuo Kon % @ a S A-‘g — N- N- 5 Ocrana
6poj A g5 | Ylopka H| £E§E5 K c M N cl $so, [E€
poj MOBPIINHE broj y30pKa = (mm) p £E58 S a g a NH4 NO3 n = = 3anaxarma
Sequence | Observation - Sampler | & € L5 A (mg/l) (mg/l) (mg/l) (mgfl) (mgll) (mg/l) |€ & Other
On Jlo Period o' ® Total gE3c 3 (mg/l) (mgll) 3 -
number Plot code SN z R 3 observations
from to number > collected s O
number Z
sample
01 05 261115 | 200116 01 02 1 2.7 4.64 36.3 0.11 0.10 0.02 0.04 0.43 4.00 0.97 241 0.697
02 05 301215 | 200116 02 01 1 8.16 5.80 19 0.05 0.19 0.02 0.03 0.00 6.01 0.00 3.45 1.393
03 05 200116 | 170216 03 01 1 9.9 5.74 26.4 0.27 2.16 0.19 0.83 0.30 11.01 Hriﬂci/ 241 0.929
04 05 261115 | 170216 04 04 1 44.0 4.15 66.5 2.81 5.44 1.86 0.94 7.34 14.02 0.17 6.20 0.813
05 05 170216 | 240316 05 01 1 21.0 6.06 34.2 <LD 2.70 0.22 0.51 3.04 12.01 0.19 7.32 1.277
06 05 170216 | 240316 05 04 1 180 453 28.0 1.68 3.01 0.76 0.61 T]'J(Ij'/ 15.02 0.45 241 1.161
07 05 240316 | 050516 06 01 1 20.5 6.02 28.5 1.22 4.30 0.59 0.79 0.76 12.01 0.23 25.07 | 0.882
08 05 240316 | 050516 06 04 1 13.8 5.33 36.1 8.39 8.22 2.53 1.89 4.96 8.01 0.12 16.37 | 1.765
09 05 050516 | 260516 07 01 1 19.3 5,57 414 15.24 15.56 12.86 3.409 2.58 7.01 };'}é'/ 14.91 | 0.929
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Enoi Hepronn Konnuun =
PO) CaKyIJbama Tlepuo 2 a g2 2 S
Pe;[H}zI orJieIHe Collection period 1 Kon £o y3opKa = EE /g N- N- S _ Ocrana
6poj MOBPILHHE broi y30pKa = (mm) pH ES585 K Ca Mg Na NH4 Cl NO3 S-S0, ERS 3anaxarma
Sequence | Observation o Sampler | & € XA S A (mgl/l) (mg/l) (mg/l) (mgfl) (mgfl) (mg/l) | & Other
On Tlo Period o @ Total R3c 2 (mg/l) (ma/l) RS ;
number Plot code o0 z 8 < observations
from to number > collected s O
number Z
sample
10 05 050516 | 260516 07 04 1 175 5,70 74.2 3.68 4.49 1.25 1.14 6.43 | 10.01 0.18 20.51 | 1.347
11 05 260516 | 220616 08 01 1 21.0 5,80 32.8 0.63 2.16 0.17 0.37 0.08 | 10.01 0.37 345 | 0.743
12 05 260516 | 220616 08 04 1 52.0 5,80 44.9 2.13 471 0.85 1.27 2.77 8.01 0.95 543 | 1.045
13 05 220616 | 250716 09 01 1 21.0 5.79 32.9 0.25 1.81 0.14 0.44 0.12 9.01 131 1.98 | 0.697
14 05 220616 | 250716 09 04 1 37.0 5.69 32.7 1.83 2.84 0.44 0.84 1.88 | 10.01 Hﬁ)lcj/ 215 | 1.045
15 05 250716 | 260816 10 01 1 21.0 5.42 34 0.69 2.06 0.15 0.62 0.08 7.01 0.08 715 | 1.277
16 05 250716 | 260816 10 04 1 295 5.15 34.8 2.73 3.48 0.73 0.99 3.69 8.01 0.12 457 | 0.929
17 05 260816 | 270916 11 01 1 9.7 6.42 121 0.28 351 0.37 0.50 0.64 7.01 Hﬁﬂd'/ 2.33 | 0.697
18 05 260816 | 270916 11 04 1 7.0 6.43 50.2 8.36 3.39 0.95 0.80 097 | 11.01 H{fgl 3.36 | 1.393
19 05 270916 | 171016 12 01 1 17.6 5,95 25.8 0.38 2.03 0.44 0.38 0.18 6.01 Hrﬁj./ 1.38 | 1.393
20 05 270916 | 171016 12 04 1 35.0 4,79 34.8 1.67 4.25 0.98 0.58 0.90 7.01 0.18 3.71 | 1.045
21 05 171016 | 241016 13 01 1 7.65 5,70 232 0.13 1.84 0.14 0.36 0.07 6.01 H{fg/ 1.98 | 1.161
22 05 171016 | 241016 13 04 1 9.0 5,25 290.2 1.73 2.93 0.85 0.46 211 7.01 0.42 5.60 | 1.277
23 05 241016 | 221116 14 01 1 18.9 6.02 5.9 0.01 2.10 0.30 0.68 0.14 | 10.01 H{fg/ 121 | 0.581
24 05 241016 | 221116 14 04 1 40.2 434 27.8 1.56 3.92 1.33 1.12 0.83 4.00 0.15 3.71 | 0511
25 05 221116 | 071216 15 01 1 111 6.28 42.2 0.34 3.86 0.85 1.22 0.25 | 1151 Hﬁﬂd/ 241 | 1.045
26 05 221116 | 071216 15 04 1 1.0 5.82 115.7 2.78 3.77 0.96 2.43 0.83 | 13.01 0.12 4.14 | 1.858
27 05 071216 | 161216 16 02 1 25 6.86 47.8 0.36 4.02 0.29 1.37 0.30 | 11.01 0.97 1.21 | 0.929

01- ,, Throughfall “ xorexmop, 02- ,,Bulk “ korexkmop, 04-,, Stemflow “ korexmop, 1.0.- nuje demexmosaro

01 - “Throughfall” collector, 02- "Bulk” collector, 04-'Stemflow" collector, n.d.- not detected
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15. Y30PKOBAILE U AHAJIM3E 3EMJBUIITHOI
PACTBOPA

[Mopen mom3eMHHX BOAEHHX TOKOBA, IIYMCKO
3eMJBHIITE Ka0 M3BOP M OCHOBA IJ€ TIPOIEC KpyXKemba
MaTepHje U eHepruje y IpUpoIu MOYNELE 1 3aBpILIaBa ce,
0asamHM je JICTIOHEHT Tajora 3araema CBUX
aHTponoreHnx n3Bopa. OBe MaTepuje HaKyIUbajy ce U Y
caMHMM OpraHM3MuMa OmWibaka - JAejJOBHUMa cTabana, y
rpaHYMIaMa U acUMWJIALIMOHUM OpraHuMa apseha, Ha
NOBPIIMHM W YHYTap JKMBUX OWJPHMX TKUBa. Y
3eMJBHITHUM XOPH30HTHMa Ha Kpajy ce [eNoHyjy
MOJYTaHTH PACTBOPEHHM Y MaJaBUHAMa, OA KOJHX CY
KHIIIA ¥ CHET KOJIMYMHCKY Haj3HAYajHUjH.

Ananmzama xemu3Ma oxapeheHe  KOJNMYMHE
atMoc(epckor Tajora  KOjH CIHpa aCUMUIALMOHE
opraHe, rpane W nebma apeeha W NpakTHYHO ce
Hhporehyje kpo3 Kkpommmse W OWBa CakylbeH ¥
CHelijaiHe  KOJEeKTope, YTBphyje ce MPUCYTHOCT
onpehene mreTHe Marepuje, HbeHa KOHIICHTpaIHja IIo
jemuHUIM ToOBpImMHE. Moryhe je mpaTHUTH peakiujy
OMJbKe Kao JKMBOT OpraHW3Ma Ha yTHIAj OBOT (hakTopa
KpO3 BpeMe WM Tpeno3HaTH Be3y u3Mehy momnoxHOCTH

TOT npeeha OonecTuMa U HITETOYNMHAMA u
aepozarahema. I[lup Om Owmo w mohm m0 MHOTO
PA3IIUINUTUX 3aKJby4daKa (6] TPECHYTHOM CTalby

BUTATHOCTH IIyME WU JIOKa3aTH HEMOOWTHE YYHHKE
HITETHOCTH Ha TMOjeUHe BpcTe. Jean ol IiibeBa Omia
61 MOryhHOCT Jla ce yOouH pa3liuKa y OTIHOPHOCTH Ha OBE
cyncranne wMeh)y BpcraMa W Tako y KyiTypama
(aBopu3yjy pE3UCTEHTHHUjE IPBEHACTE BPCTEC KAO BHUJ
JIyTOPOYHOT TJIAaHUPAHA.

WHTeH3uBHE  cTyaMje ce  KOHTUHYHpaHO
CIPOBOJIE TIOCTABJbAHEM T'PABUTALMOHUX JIN3UMETAPA Y
YEOHM BEPTUKAJIHU 3UJA MOCTOjehMX  TMEI0JIONIKUX
npoduia Ha CTaTHUM JyOMHAMa HCIOJ XOpPU30HATA
OpraHcke MPOCTUPKE KOjU Bapupa 3a cBa TpU npoduiia
(cnmuka  432.). VY3opuu  A€MO3UIMjE  3€MIBUIITHOT
pacTBopa CakylbaHH Cy 3ajeJH0  ca OCTAlUM
napamMeTpriMa MOHHTOPHHTA KOJH C€ Ha OrJIeIHO]
cranny KomaoHWK KOHTHHYUPAHO TpaTe W Of CBA TPH
npaBJbeH je jeaan 30upHu y3opak (Google 4).

VY rabemu 50. XX2012 (PSS) u Tabemu 51.
XX2012 (SSM) natu cy OCHOBHH TOMAIM O MEPEHY
3eMJBHIIHOT PAacTBOPA U XEMHU)CKE aHAIIM3€ CaKyIJbEHHX
y30paka 3eMJBUIITHOT PacTBOpa Ha OIJIEJHO] Maplein Ha
Konaonuky.

VY Tabemn 52. XX2012 (PSS) u tabemm 53.
XX2012 (SSM) nmatu cy OCHOBHH TOJAlld O MEPCHY
3eMJBUIITHOT PACTBOPA U XEMH]jCKE aHAIIN3Ee CaKyIJbeHUX
y30paKa 3eMJBHIIIHOT PacTBOpa Ha OTJIETHOj MapIieli Ha
pHOM BpXYy.

V rtabemn 54. XX2012 (PSS) u Tabemn 55.
XX2012 (SSM) matu Ccy OCHOBHH IOJAIl O MEPEEY

15. 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 —
stems, twigs and tree assimilation organs, both on the
surface and inside the living plant tissue. The pollutants
dissolved in precipitation, mainly rain and show, 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 on Kopaonik and
then one combined sample is formed (Google 4).

Table 50. XX2012 (PSS) and Table 51. XX2012
(SSM) show the basic data obtained from the soil
solution measurements and chemical analyses of soil
solution samples collected on the sample plot on
Kopaonik.

Table 52. XX2012 (PSS) and Table 53. XX2012
(SSM) show the basic data obtained from the soil
solution measurements and chemical analyses of soil
solution samples collected on the sample plot on Crni
Vrh.

Table 54. XX2012 (PSS) and Table 55. XX2012
(SSM) show the basic data obtained from the soil
solution measurements and chemical analyses of soil
solution samples collected on the sample plot in Mokra
Gora.
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3eMJBHIIIHOT PAacTBOPA M XEMHUjCKE aHAIM3€ CaKyIJbEHUX
y30paka 3eMJBHIITHOT PacTBOpa Ha OTJIEJHO] MapLeH y
Mokpoj 'opu.

Cauka 432. VHcTanupaH TU3UMeTap ca KOJIEKTOPOM 3a Cauka 433. VHcTanupaH Iu3nuMeTap ca
3eMJpUIIHY pacTBop Orneano nosse BUT HUBO 2 KOJIEKTOPOM 32 3€MJBHUIIIHA PacTBOP
- LlpHu Bpx Orneano noske BUT HUBO 2 - Mokpa 'opa
Figure 432. Installed lysimeter with the soil solution Figure 433. Installed lysimeter with the soil
collector Level Il sample plot Crni Vrh solution collector Level 1l sample

plot Mokra Gora
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Taodesna 50. XX2012(PSS) OcHoBHY MOIAIM O MEPEHY 3aMJBHIITHOT pacTBopa — KomaoHuk
Table 50. XX2012 ( PSS ) General data for soil solution collection - Kopaonik

Bpoj .
. Kon Tun Jybuna Bpoj Ocrana
Penuu 6poj pacane oryieiHe I'eorpadcka T'eorpadcka Hanmopcka Konexrop KOTeKTOpa 3€MmHmHH CaKRyIBARa Hatym JHatym npahema sanaKara
Sequence MOBPIIMHE Iupuna Hyxuna BHUCHHA cI10j 1oYyeTKa 3aBpILIETKA
Country . - . - Collector Type of . . Depth of Number of Other
number Observation Latuitude Longitude Altitude Soil profile . 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 091015 021116 08
03-I' pasumayuonu muzumemap
03- Gravity lysimeter
Tadena 51. XX2012 (SSM) IToxamu 0 3eMJbHITHOM pacTBOpY — Komaonuk
Table 51. XX2012 (SSM ) Soil solution measurements - Kopaonik
Bpoj Ilepuoau cakyrbama
Pg)lH_I/I oryeaHe Collection date HEI;IC/)IQH H KougykTusurer Ocrana
Se Egﬂ] ce TloBpiuae Peri 0] d Konekrop P (uS/cm) K Ca Mg N-NO; | S-SO,” | ankanurer Na 3araxxama
q Sample plot Collector Conductivity (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) (neg/l) (mg/1) N-NH,4 Cl Other
number On Tlo number N
number (uS/cm) alkalinity (mg/1) (mg/l) fcomments
From To
01 02 091015 | 280416 01 03 5.64 21.8 0.43 6.00 0.71 0.78 13.70 0.581 1.01 0.92 7.01
02 02 280416 | 120516 02 03 411 24.4 0.39 3.78 0.50 1.62 4.22 0.813 0.41 1.72 9.01
03 02 120516 | 080616 03 03 5.20 25.8 0.57 2.72 0.32 1.02 371 0.697 0.32 117 9.01
04 02 080616 | 250716 04 03 5.93 815 2.22 3.71 0.50 4.24 2.59 0.813 1.56 3.52 14.02
05 02 250716 | 250816 05 03 5.68 215 1.54 205 | 033 |ma/nd| 241 0.882 0.70 116 11.01
06 02 250816 | 290916 06 03 5.91 12.3 0.36 2.90 0.47 |ma/nd.| 526 0.929 0.52 1.78 12.01
07 02 290916 | 191016 07 03 491 78 <LD 2.44 0.20 2.91 543 1.509 0.19 4.26 13.01
08 02 191016 | 021116 08 03 24.8 0.12 3.27 w.a./ n.d wa/nd | 801

03-I pasumayuonu ausumemap, H.0.- Huje 0emeKmo8aro
03- Gravity lysimeter, n.d.- not detected
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Tademna 52. XX2012(PSS) OcHoBHH MOJAIM O MEPEHY 3aMJBHIIHOT pacTBopa — LipHu Bpx
Table 52. XX2012 ( PSS ) General data for soil solution collection — Crni vrh

Bpoj .
Penuu 6poj Kon orjieaHe T'eorpadcka T'eorpadcka Hanmopcka Tun 3eMJbHILIHI Hybusa Harym Jatym bpoj Ocrana
Sequence Aipicase TOBPUIMHE Iupuna Hyxuna BHCHHA Kouexrop Kouexropa cI10j caKylbarma TOYeTKA 3aBpILETKA npahersa sataxama
number Country Observation Latuitude Longitude Altitude Collector Type of Soil profile Depth_of Start day End date Number_ of Other
code collector collection observations comments
plot number
01 67 4 +44°07'55" +21°58'38" 19 1 03 H -0.30 081215 241116 10
03-I pasumayuonu auzumemap
03- Gravity lysimeter
Tadena 53. XX2012 (SSM) ITonauu 0 3emspruIHOM pacTBopy — LlpHHU BpX
Table 53. XX2012 (SSM ) Soil solution measurements — Crni vrh
0poj
P 11 1T
gsg]ﬂ OIJICOAHE e%d(;)lll[;:;(a)ﬁyg;; a eBprg]OH p H KOHZ[yKTI/IBI/ITeT - Ocrana
Sequence [MoBprunHe Period Komnekrop (uS/cm) K Ca Mg N-NO; | S-SO,” | ankamuter Na N-NH,4 Cl 3anaxarmba
q Sample plot On Collector Conductivity | (mg/l) | (mg/l) | (mg/l) | (mg/l) (mgll) (neg/l) (mg/1) (ma/l) (mg/1) Other
number Tlo number N
number From To (uS/cm) alkalinity comments
01 04 081215 | 220216 01 03 6.72 105.7 3.57 1433 | 0.71 2.82 3.45 1.625 1.28 0.53 12.01
02 04 220216 | 300316 02 03 5.96 321 1.09 3.83 0.40 | mo/nd 2.07 0.929 0.93 0.27 12.01
03 04 300316 | 210416 03 03 6.22 50.7 1.47 3.18 0.42 1.96 w./ nd 1.115 0.91 wa/nd. | wa/nd
04 04 210416 | 190516 04 03 4,90 20.7 2.07 2.26 0.37 | mo/nd 2.76 0.743 0.51 0.76 8.01
05 04 190516 | 090616 05 03 6.28 76.6 3.99 1.63 0.25 0.93 3.27 w.a./ n.d 1.17 wa/nd | wa/nd
06 04 090616 | 220716 06 03 6.09 88 4.85 6.49 0.85 1.33 3.27 1.509 0.45 1.29 8.01
07 04 220716 | 160916 07 03 123.9 0.33 2.50 u.a/ n.d. wa/nd | wa/nd
08 04 160916 | 111016 08 03 6.08 34.9 5.11 2.23 0.26 | w.a/n.d. 2.07 1.277 0.35 0.38 7.01
09 04 111016 | 271016 09 03 5.83 66.3 5.85 2.18 0.42 0.01 3.45 1.300 0.52 1.01 7.01
10 04 271016 | 241116 10 03 6,07 40.6 2.86 4.41 0.71 0.13 2.07 0.813 1.01 0.15 9.01

03-I' pasumayuonu auzumemap, n.0.- Huje 0emexmosano
03- Gravity lysimeter, n.d.- not detected
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Taodesna 54. XX2012(PSS) OcHoBHHM MOAAIM O MEPEHY 3aMJBHIITHOT pacTBopa — Mokpa I'opa
Table 54. XX2012 ( PSS ) General data for soil solution collection — Mokra Gora

Bpoj .
Penuu 6poj Kon oryeaHe T'eorpadcka T'eorpadcka Hanmopcka Tun 3eMJbHILIHI Hybuna Harym Jatym bpoj Ocrana
JIp’KaBe Konextop KOJIEKTOpa . CaKyIbama npahema 3anaxarmba
Sequence MOBPUIMHE upuna Hyxuna BHCHHA c110j TOYEeTKa 3aBpILETKA
Country . - . - Collector Type of . . Depth of Number of Other
number Observation Latuitude Longitude Altitude Soil profile . Start day End date -
code collector collection observations comments
plot number
01 67 05 +43°45'27" +19°29'00" 12 1 03 H -0.30 261115 071216 12
03-I' pasumayuonu muzumemap
03- Gravity lysimeter
Ta6ena 55. XX2012 (SSM) IMogamu 0 3eMibHIITHOM pacTBOpPY — Mokpa I'opa
Table 55. XX2012 (SSM ) Soil solution measurements — Mokra Gora
6poj
P [lepuonu ca amal [T
gS;H OrJIeIHE %Iolf;i:ti ol;yg;{ebb Eprﬁ;m pH KoHayKTHBUTET ) NN ol Ocrana
Sequence TloBpunHe Period Konekrop (uS/cr_n)_ K Ca Mg N-NO; | S-SO4” | ankanuter Na -NH,4 3araxxama
Sample plot On Collector Conductivity (ma/l) | (mg/l) | (ma/l) (ma/l) (mgl/l) (neq/) (mg/1) (mg/l) (mgll) Other
number Io number .
number From To (nS/cm) alkalinity comments
01 05 261115 | 170216 01 03 7.08 150.9 0.80 12.72 13.60 1.18 6.12 3.947 211 2.56 19.02
02 05 170216 | 240316 02 03 7.06 108 0.46 8.62 12.16 0.61 7.07 3.019 122 242 16.02
03 05 240316 | 050516 03 03 7.37 26.7 0.51 16.07 9.84 0.00 13.61 2.903 0.72 1.96 10.01
04 05 050516 | 260516 04 03 7.18 64.6 0.70 17.87 | 1018 | ma/nd | 5.34 1.625 0.94 1.56 13.01
05 05 260516 | 220616 05 03 7.17 105.9 2.08 7.95 10.74 0.47 6.55 2.554 0.63 1.81 7.01
06 05 220616 | 250716 06 03 7.49 89.2 1.05 19.57 840 |ma/nd.| 4.05 2.090 0.66 0.81 8.01
07 05 250716 | 260816 07 03 7.27 121.5 0.97 17.79 9.85 0.25 8.27 3.019 0.81 243 8.01
08 05 260816 | 270916 08 03 7.46 53 1.18 21.28 8.86 0.08 7.58 3.947 0.84 0.61 7.01
09 05 270916 | 171016 09 03 7.16 81.2 0.90 13.83 | 12.25 0.32 12.15 4.180 1.12 111 4.00
10 05 171016 | 241016 10 03 7.26 135.7 1.40 15.52 9.18 0.42 8.44 4.644 0.51 151 4.00
11 05 241016 | 221116 11 03 7.40 134.9 1.39 17.98 8.60 0.47 5.77 3.135 0.63 0.83 65.07
12 05 221116 | 071216 12 03 7.14 165.6 1.25 14.62 7.59 0.29 6.63 v/ nd. 1.04 0.83 12.01

)3-I pasumayuonu ruzumemap, 1.0.- Huje 0eMeKmMosaHo
3- Gravity lysimeter, n.d.- not detected
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16. MPOLHEHA OIITEREHBA ACHUMMWJIA- 16. ASSESSMENT OF OZONE-INDUCED

OUOHUX OPI'AHA OJ O30HA HA BUT INJURY ON PLANT ASSIMILATION
HUBOA Il Y CPBHJU TOKOM 2016. ORGANS ON THE LEVEL Il SAMPLE
IrOJUHE PLOTS IN SERBIA IN 2016

16.1. OI'VJIEAHA NOBPIIUHA - BUT HUBOA Il  16.1. LEVEL Il SAMPLE PLOT ON KOPAONIK
HA KOITAOHUKY

VY rtabenu 56 mnpukazana cy omrehema Ha Table 56 shows the damage to the trees
crabnumMa o3HaueHuM Opojesuma 9, 20, 54, 76 u 108. na  numbered 9, 20, 54, 76 and 108 which were selected for
KOjUMa je BPIIICHO UCTIUTHBAmbE ommTehema 01 030Ha. the analysis of ozone-induced injury.

Figures 434, 435, 436 and 437. Level 1l SP — Kopaonik 2016

Taena 56. Ouena omrehemwa 071 030Ha Ha acHMIIAIIMOHUM opranuma Picea abies L
Table 56. Scoring of the ozone-induced injury on the assimilation organs of Picea abies L

bp. crabna 9 20 54 76 108
Tree number
Cexperma |y | 5 | 3] 4| 5|6 | 7|8 |9 |10 |11]12]13]|14]15
Sequence
0 + + + + + + + + + + + + + + +
1
2
3
Komenrap Comment
VY3opiu 3a 1a00OpaTOPUjCKy aHATIM3Y Y3UMaHU The samples for laboratory analysis were taken

cy ca mo 3 rpane, ca 5 crabanma cmpye Ha kojuma je from 3 branches of 5 Norway spruce trees and the
BpiIeHa oreHa omrehema (cTabna o3HaueHa OpojeBuma damage was assessed (trees 9, 20, 54, 76 and 108). The

191



9, 20, 54, 76 u 108). Y3op1u Cy cakynpaHH JBa MyTa y
ToKy 2016. rogure - maHa 04. maja wu 11. jyma (u3rnen
crabana npuka3aH Ha ciukama 434 no 437). Uetune cy
CeYyeHEe Ha JYXMHy IO 3 MM H CTaBJbCHE Y
Ennenoopghose xuseme ca HaBojuma 3anpemune 1.5 mu,
y KOjUMa C€ Haja3uo NpUIpeMJbeH pactBop (2.5%
rytapannexuna y Coppencernosom pH 7.0) u Ha muMa
je BpimeHa oreHa omrehema MO CKalmHh, a pe3yiaTaTd
HCIUTHBAba MPUKa3aHu cy y Tadbernu 56.

CyMapHu pe3ynTaTd MpuKa3aHu y Tabenu 56,
MoKaszyjy Ja Ha Tadkd HHje Omino omrehema
MMPOY3POKOBAaHUX JI€jCTBOM TOBHIIIEHUX KOHIIEHTpAIIH]ja
030Ha

16.2 OI'JIEJHA NNOBPUIMHA - BUT HUBOA Il
HOPHU BPX

samples were collected twice in 2016 - on May 4" and
July 11™ (Figures 434 to 437 show the appearance of the
trees). Needles were cut to a length of 3 mm and placed
in 1.5 ml Eppendorf cuvettes with the prepared solution
(2.5% glutaraldehyde in Sorensen’s buffer pH 7.0). The
injuries were then scored according to the given scale
and the study results are presented in Table 56.

The summary results presented in Table 56
show that the sample plot didn't suffer any damage
caused by increased 0zone concentrations.

16.2 LEVEL Il SAMPLE PLOT ON CRNI VRH

- it

Cauxe 438 u 439. BUT Hugo Il — Lpuu Bpx 2016
Figures 438 and 439. Level 11 SP — Crni Vrh 2016

Camnke 440 u 441. BUT Huso |l — Lpau Bpx 2016
Figures 440 and 441. Level Il SP — Crni Vrh 2016
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Cauxe 442, 443 u 444. BUT Hugo |l — Lpuu Bpx 2016
Figures 442, 443 and 444. Level Il SP — Crni VVrh 2016

Komenrap

buonngukanujcka tauka Husoa |l Hanasu ce Ha
Lpuom Bpxy kox bopa, y cacrojunmu Oykee — Fagus
moeciaca (K. Many). VY3opuu aumha u rpaHa 3a
71a00PaTOPHUjCKy aHAIM3Y Y3MMaHH Cy ca 1o 3 rpaHe, ca
5 crabana OykBe Ha KojuMa je BpIIeHa oleHa omTehema
(crabma o3naueHa OpojeBuma 42, 43, 46, 51 u 57).
VY3opiu cy y3uMaHu ABa myta y Toky 2016. romune -
nana 20. anpuna u 28. jyna (u3rien crabana npukKasaH
Ha ciukama 438 no 444).

Y HoBeMOpy Mecenty 2014. roauHe IONLUIO je 110
BPEMEHCKUX HEMOroja, JeIeHa KHIla W BeTap Cy
HalpaBWIN BelWKa omTehema Ha OBOM JIOKAIUTETY,
TaKO Jla je HAKOH TOTa W3BpIIEHA caHauuja. Y30pIH
mumiha Cy CakyIUbeHH Cy Kako OM ce HCIUTHBAmEM
oOyxBaTuiia u cra0yia 3acelheHa jaynM CKJIIONIOM W Ha
crabiia Ha OTBOPEHUjEM, IPOraJbEHOM JIETy CaCTOjHHE.

Haxkon nperiiena HuCy KoHcTaToBana omtehema
n3a3aBaHa MMOBUIICHUM KOHIIEHTpAIMjaMa 030Ha.

Comment

The level 1l sample plot is located on Crni Vrh
near Bor, in a stand of the Balkan beech - Fagus
moesiaca (K. Maly). The samples for laboratory analysis
were taken from 3 branches of 5 beech trees and the
damage was assessed (trees 42, 43, 46, 51 and 57).
Samples were taken twice in 2016 - on April 20" and
July 28™ (Figures 438 to 444 show the appearance of the
trees).

Bad weather, freezing rain and wind made great
damage to this location in November 2014, which
required subsequent rehabilitation. The leaves were
sampled both from the trees overshadowed by the dense
canopy of other trees and from the trees growing in the
part of the stand with the open canopy.

The inspection revealed that that the sample plot
didn’t suffer any damage caused by increased ozone
concentrations.
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16.3 OI'VIEJHA ITIOBPIIUHA - BUT HUBOA |1 2 MOKPA I'OPA
16.3 LEVEL Il SAMPLE PLOT ON MOKRA GORA

Cmmke 445 u 446. BUT - Huso |l — Mokpa 'opa 2016
Figures 445 and 446. Level Il SP — Mokra Gora 2016

Camke 447, 448 m 449. Huso |l — Moxkpa I'opa 2016.
Figures 447, 448 and 449. Level Il SP — Mokra Gora 2016

VY rabenu 57 mnpmkazana cy omrtehema Ha Table 57 shows the damage to the trees
crabnuMa o3HaueHuM OpojeBuma 153, 157, 283, 322 u  numbered 153, 157, 283, 322 and 350 which were
350, Ha kojuMa je BpIIeHO HcmUTHBame omrtehema o1 Selected for the analysis of ozone-induced injury.
030Ha.
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Ta6ena 57. Ouena omreherma 01 030Ha Ha aCMMIIAIHOHUM opranuma Pinus sylvestris L
Table 57. Scoring of the ozone-induced injury on the assimilation organs of Pinus sylvestris L

Bp. cTabmna

number

CekxBeHIia

Sequence 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
0 R R R
1

2

3

KomenTap Comment

[lpermex w  cakypame  y3opaka  ca
omomnaukanujcke Tadke Hwmpoa |l koja ce Hamasum Ha
Mokpoj ['opn, y cactojunu Genor Oopa U3BpILEH je ABa
nyra y Toky 2016. rogune - nana 13. anpuna wu 10.
aBrycTa. Y30pIH 32 JJabOopaTOPHjCKy aHAIH3Y y3ETH CY
ca 3 rpaHe, ca 1o 5 crabana Ha KOjiMa je BpLICHA OlLleHa
omrehema (crabia o3HaueHa OpojeBuma 153, 157, 283,
322 u 350). Usrnex crabana mpukasaH je Ha CIIMKaMa
445 no 449. YernHe cy ceyeHe Ha AYXKHHY IO 3 MM H
cTaBjbeHe Y Ennenoopgose xuseme ca HaBOjUMa
3anpemMuHe 1.5 MII, y KojuMa ce Haja3uo NPHIIPEMIbEH
pactBop  (2.5% rayrapangexuna y Coppercernogom
nygepy pH 7.0) u Ha BHUMa je BpIICHA OllcHA olTehemna
1O CKaJlW, a pe3yjiTaTH HMCIHTHBAamba NPUKAa3aHU Cy Yy
Tabenu 57.

CymapHu pe3yiTaTd INpHKa3aHu y Tabenu 57
MOKa3yjy Jia MperJiefioM HUCY KOHcTaToBaHa omTehema
0]1 030Ha.

The inspection and sample collection on the
Level Il sample plot on Mokra Gora was conducted in a
stand of Scots pine two times in 2016 — on April 13" and
on August 10™. The samples for laboratory analysis
were taken from 3 branches of 5 trees and the damage
was assessed (trees 153, 157, 283, 322 and 350). Figures
445 to 449 show the appearance of the trees. Needles
were cut to a length of 3 mm and placed in 1.5 ml
Eppendorf cuvettes with the prepared solution (2.5%
glutaraldehyde in Sorensen's buffer pH 7.0). The
injuries were then scored according to the given scale
and the study results are presented in Table 57.

The summary results presented in Table 57
show that the sample plot didn't suffer any damage
caused by increased o0zone concentrations.
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Ta6ena 58. XX 2004.(LTF) IIporiena omrreliera dyeTuHa o7 030Ha — KomaoHuk
Table 58. XX 2004.(LTF) Scoring of ozone-induced injuries - Kopaonik

Hayuunu OBoroauuIme n
Ha3WB BPCTE . Jatym owrt.yeTuHa % POLIOTOZMIIELE OIIT. | B yehy Ocrane
Pennn 6poj ;| Bpoj cTabna Kon spere Scientific Y3opax 6poj Harym ajanuse Inju deTHHa% cTaTyc Hauui o03epBaruje
Sequence CKOthHPSaBg Pl;a;uca 61:)0] Tree number Tree species name of Sample y30pKOBama Aanalysis | of the ClJJ rgnt year Injury of the last year yBOPia JI€TEeKTOBamba Other
ountry code| Plot number i 9 idati
number y code tree species number Sampling date date needles % needles % Validated Type of validation observations
1 67 2 9 118 Picea abies 1 110716 311016 0 0 NR M
2 67 2 9 118 Picea abies 2 110716 311016 0 0 NR M
3 67 2 9 118 Picea abies 3 110716 311016 0 0 NR M
4 67 2 20 118 Picea abies 4 110716 311016 0 0 NR M
5 67 2 20 118 Picea abies 5 110716 311016 0 0 NR M
6 67 2 20 118 Picea abies 6 110716 311016 0 0 NR M
7 67 2 54 118 Picea abies 7 110716 311016 0 0 NR M
8 67 2 54 118 Picea abies 8 110716 311016 0 0 NR M
9 67 2 54 118 Picea abies 9 110716 311016 0 0 NR M
10 67 2 76 118 Picea abies 10 110716 311016 0 0 NR M
11 67 2 76 118 Picea abies 11 110716 311016 0 0 NR M
12 67 2 76 118 Picea abies 12 110716 311016 0 0 NR M
13 67 2 108 118 Picea abies 13 110716 311016 0 0 NR M
14 67 2 108 118 Picea abies 14 110716 311016 0 0 NR M
15 67 2 108 118 Picea abies 15 110716 311016 0 0 NR M
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Ta6ena 59. XX 2004.(LTF) IIpouena omrrehema iumtha ox o30Ha — LpHu BpX
Table 59. XX 2004.(LTF) Scoring of ozone-induced injuries — Crni Vrh

Hayunu OBOFOHMNH’; [pouutoroauumbe OT. 0
Pentu 6poj Ko apsane | Tasa 6poj Bpoj crabra Kon BpCTE Hgf?:ﬂ‘:ﬁ?ge V3opak 6poj Hdatym Hatym OHJTiE;:J:;Ha 0  uetnHa% Baxehu Hauun o 636(1;)]1;21J:161«1je
Sequence Country code | Plot number | Tree number Tree szeCIGS name of Samgle Sy30p|1<_013a51>zt1 N aJIIangaz . of the current year Injury of (tjrlle Ioa/st year CTzi;yIc_dystogKa aeTe?ToT%m? Type Other
number coae tree species number ampling date analysis date| needles % neeales % allaate of valldation observations
1 67 4 42 18 m';:g‘fc . 1 280716 311016 0 0 NR M
2 67 4 42 18 m';:gi‘fc . 2 280716 311016 0 0 NR M
3 67 4 42 18 m';:gifc . 3 280716 311016 0 0 NR M
4 67 4 43 18 mgg‘g‘;sca 4 280716 311016 0 0 NR M
5 67 4 43 18 mEZS.L;sc . 5 280716 311016 0 0 NR M
6 67 4 43 18 m';:gi‘;i . 6 280716 311016 0 0 NR M
7 67 4 46 18 m';:gi‘;i . 7 280716 311016 0 0 NR M
8 67 4 46 18 mgzgi‘;sca 8 280716 311016 0 0 NR M
9 67 4 46 18 ragus 9 280716 311016 0 0 NR M
10 67 4 51 18 m';:gi‘;i . 10 280716 311016 0 0 NR M
11 67 4 51 18 m';:‘gi‘;sc . 11 280716 311016 0 0 NR M
12 67 4 51 18 m';:g:i . 12 280716 311016 0 0 NR M
13 67 4 57 18 mE:g‘;i . 13 280716 311016 0 0 NR M
14 67 4 57 18 mE:Sil;i . 14 280716 311016 0 0 NR M
15 67 4 57 18 m';:‘g:i . 15 280716 311016 0 0 NR M

197



Ta6ena 60. XX 2004.(LTF) Ilpouena omrehema veTrHa o 030Ha — Mokpa I'opa

Table 60. XX 2004.(LTF) Scoring of ozone-induced injuries — Mokra Gora

Hayunu Osoropumr.e IIpouutoroauImbe OIT.
Pettnt 6poj - | Booi crabua Kofll.r';%me Ha3uB BpcTe | Y3o0pak 6poj Hatym Hatym OHJTiE?JfHa % yeruna% Baxehu Hauun o 6;):]}:;“6”.6
Sequence Clézﬁti[)];gggge PTI?J‘tH;?J S%?r TﬁeeJ number | species [SCientific name of| - Sample | ysopxosara ABSE | ot the CL]Jrreynt year | 'Miury Of the last year |cTaTyc ysopkajaeTekToBara Type Olzhe?I !

number code tree species number | Sampling date |Aanalysis date needles % needles % Validated of validation observations

1 67 5 153 134 Pinus sylvestris 1 100816 311016 0 0 NR M

2 67 5 153 134 Pinus sylvestris 2 100816 311016 0 0 NR M

3 67 5 153 134 Pinus sylvestris 3 100816 311016 0 0 NR M

4 67 5 157 134 Pinus sylvestris 4 100816 311016 0 0 NR M

5 67 5 157 134 Pinus sylvestris 5 100816 311016 0 0 NR M

6 67 5 157 134 Pinus sylvestris 6 100816 311016 0 0 NR M

7 67 5 283 134 Pinus sylvestris 7 100816 311016 0 0 NR M

8 67 5 283 134 Pinus sylvestris 8 100816 311016 0 0 NR M

9 67 5 283 134 Pinus sylvestris 9 100816 311016 0 0 NR M

10 67 5 300 134 Pinus sylvestris 10 100816 311016 0 0 NR M

11 67 5 300 134 Pinus sylvestris 11 100816 311016 0 0 NR M

12 67 5 300 134 Pinus sylvestris 12 100816 311016 0 0 NR M

13 67 5 322 134 Pinus sylvestris 13 100816 311016 0 0 NR M

14 67 5 322 134 Pinus sylvestris 14 100816 311016 0 0 NR M

15 67 5 322 134 Pinus sylvestris 15 100816 311016 0 0 NR M

198



17. METEOPOJIOIIIKA OCMATPAIBA

y UIBY nobujama MmolaTaKa 0
MUKPOKJIMMATCKUM YCJIOBUMAa Ha OTJICAHMM TapiieiaMa
HuBoa 2 y 2016. rogunu kopumiheHHW Cy MoAamu ca
Knumaronomkux cranuna Komaonuk, IpHu Bpx u
3natubop PemyOiamyukor XuIpPOMETEOPOJIOUIKOT 3aBOAA
Penyonuke CpbOuje u  ayTomMarcke METEOPOJIOIIKE
CTaHMIIC KOja je MocTaBJbeHa Ha OrieHOM mosby Husoa 2
Ha Komaonuky. Ilomokajuy METEOpOJOMIKMX CTaHWIIA
OCUTYpaBajy penpe3eTaTuBHE METEOPOJIOUIKE MOJaTKe
npema ICP Forests.

On MeTeopolomKux Iomaraka TokoMm 2016.
roauHe npaheHn ¢y o0aBe3HM MapaMeTpH M TO TaJaBHUHE
(PR), Temmiepatypa (AT), penaruBHa Biara Basayxa (RH),
opsuna Berpa (WS), mpasarr Betpa (WD) u comapHa
panujanuja (SR).

Taoeaa 61. Crmcak KitmMaTonomkux craHuia
Table 61. List of weather stations

17. METEOROLOGICAL OBSERVATIONS

Meteorological observations, the aim of which
was to describe microclimate conditions in 2016, used
data from the weather stations on Kopaonik, Crni Vrh
and Zlatibor, as well as the data from the Republic
Hydrometeorological Service of Serbia and the
automatic weather station installed on the Level 1l
sample plot on Kopaonik. The position of the weather
stations ensured representative meteorological data in
accordance with ICP Forests.

Meteorological ~measurements in 2016
included the following mandatory parameters:
precipitation (PR), air temperature (AT), relative
humidity (RH), wind speed (WS), wind direction
(WD) and solar radiation (SR).

Pemm Tomuna I'eorpadcka Haamopcka
6poj/ Cranuna/ ocHUBama/ Bpcra cranure/ P I'eorpagcka JIMOP
. . . mupuHa/ ysKuHal BucuHa/
Sequence Weather station Estab_llshed Type of station Latitude Longtude Altitude
number in
1 Konaouux/Kopaonik 1949 Kimumaronomxka/Weather | 43° 17/ 00" 20° 48' 00" 1710
AyTtomarcka
2 Komaonuk/Automatic 2010 Kmumaronomxka/Weather | 43°17 30” 20° 48’ 50" 1712
Kopaonik
3 Lpuu Bpx/Crni Vrh 1941 Kimmaronomxka/Weather | 44° 07’ 00" 21°57' 00" 1037
4 3narubdop/Zlatibor 1966 Kmmaronomka/Weather | 43° 44’ 00 19° 43’ 00" 1028

Cauxka 350. MeTeopoorika CTaHI/Ia, Komaonuk Xuapomereopoiomkor 3aBoja Pemyomuke Cpouje

Figure 350. Weather station Kopaonik Hydrometeorological Service of The Republic of Serbia
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Cauka 351. MeTeoposolka cTaHUI[a 32 ayTOMATCKa Mepeha MUKPOKIMMATCKIX
ycnoBa, Ornenno nojbe Husoa 2, Komaonuk
Figure 351. Weather station for automatic measurements of microclimatic conditions,
Level 1l sample plot Kopaonik

Cpenma roiMiima TeMmIeparypa BasayXa Yy
2016. ronquan Ha KC Komaonok m3Hocuina je 4.6°C mro
je Bume 3a 1.9°C on Bumeromumimber npoceka (1981-
2010). Hajxmaguuju wMecell je jaHyap ca Cpelme
MECEYHOM TemieparypoM Baszayxa ox -4.7°C, a
HajTOTUTH]H jyJI ca CPeAbe MECEYHOM TEMIEePaTypoM O
13.7°C.

Fomnmmpa aMmuTyga  KojeOama
MECEUHHX TeMIleparypa Ba3ayxa uzHocu 18.4°C.

AHanm3upaHe Cy M CpeIe  MecedyHe
MaKCUMaJHE M  CpeObe  MEeCeYyHe  MHUHHMAIIHE
TeMIIeparype Ba3yxa.

Cpeama TOIWIIKBAa MHHUMATHA TEMIIEpaTypa
mzHocn 1.2°C, a cpemma TOAMIIBA MaKCHMallHa
temreparypa je 8.5°C mro je BHIIE 0J] BUIIETOAHIIHET
npoceka (1981-2010).

Cpenma MakcHMallHa TeMIIepaTypa HajTOILIHjer
Mmecena jyna uzHocu 18.0°C, a HajxmagHujer janyapa -
1.2°C. Cpenmwa MUHHManHa TeMIepaTypa Ba3ayxa
HajToILIMjer Mecena jyna je 9.5°C, a HajxjamHujer
janyapa -7.7°C.

ArncynyTHa MaKcHUMaJHa TeMIieparypa
3a0enexkena je 14. jyna a mznocuna je 23.4°C, mok je
ancyaytHu ~ MuHMMyM — on  -18.9°C  3abenexeH
19.janyapa, mTO je HIKE OJHOCHO BHIIIE OJ] allCYJTyTHOT
MaKCUMyMa U MUHHMyMa 3a0€JIeKECHOI y NMEPUOAY OJ
1981-2010. rogune.

V tabenu 62 nate cy cpeAme MeCeUHe, CPehe
MHHUMAaJIHE MECEYHE, CpPEelhb¢ MaKCHMAaJHE MECCYHE,

cpenme

The mean annual air temperature on Kopaonik
weather station was 4.6°C, which was 1.9°C above the
long-term average (1981-2010). The coldest month was
January with the mean monthly air temperature of -
4.7°C, and the hottest July with the mean monthly air
temperature of 13.7°C.

The annual amplitude of mean monthly air
temperature fluctuations was 18.4°C.

The mean monthly maximum and the mean
monthly minimum air temperatures were also analyzed.

The mean annual minimum temperature was
1.2°C, and the mean maximum temperature amounted to
8.5°C, which was above the long-term average (1981-
2010).

The mean maximum air temperature of the
hottest month (July) was 18.0°C, while it was -1.2°C in
the coldest month (February). The mean minimum air
temperature of the hottest month (July) was 9.5°C and it
was -7.7°C in the coldest month (February).

The absolute maximum temperature of 23.4°C
was recorded on July 14™ while the absolute minimum
of -18.9°C was recorded on January 19" which was
lower/ higher than the absolute maximum/minimum
recorded in the period from 1981 to 2010.

Table 62 shows mean monthly, mean monthly
minimum and mean monthly maximum air temperatures
and their amplitudes for WS Kopaonik in 2016.

Graph 10 shows their annual flow.
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cpenba TONIIba TeMIIepaType Ba3ayXxa Kao M HHXOBE
ammumurye 3a KC Konaonuk y 2016.roaune.

Ha rpadukony 10 je npuka3an BMXOB TOANIIBU
TOK.

Tabesna 62. Cpenme MeceuHe, Cpeilbe MUHUMAIIHE MECEUHE, CPeIbe MaKCUMAIHE MECCUHE, Cpe/thba FOIUIIIba U
ammuTyae Temneparype Basayxa (°C) - KC Konaonuk, 2016.rox
Table 62. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and

amplitudes of air temperatures (°C) - WS Kopaonik, 2016
Cpenma
[ I I IV | Vv | VI vl v | oIX | X | Xt | XNl | rogummal Ammnityal
Amplitude
Annual mean
Tep/Tmean | -47 | 1.0 | -15 | 63 | 60 | 122 | 137 | 124 | 90 |43 | 09 | -44 4.6 18.4
T cp mun/T 77| -20| -42| 18 | 27 | 87 | 95 85 | 56 | 14| -25 | -7.8 1.2 17.2
meam min.
T cp makc/T
e M. 12 | 44 | 16 | 111|101 | 165 | 180 | 168 | 129 | 79| 46 | -0.2 8.5 19.2
20.0
15.0 /\/ //\\\\
10.0 /J //\\\\\
o //.\\ —e—cp. mec. Temm./
; //// \\\ mean mont.tem
—#—cp. MeC.MHH.
0.0 AN .
N \\ —&— Cp. MeC.MaKC.
Temm./mean
mont.max.tem.
0 / N
'10.0 T T T T T T T T T T
I I v v o VvE VI VIE IX X XI X
Meceun/Months

I'paguxon 10. Togummu Tok TemmepaType Bazayxa 3a K.C. Komaonuk — 2016.ro.
Graph 10. Annual air temperature flow for the WS Kopaonik in 2016

logummwa cyma napaBuna y 2016. rogunu Ha
KC Komnaonuk usnocu 1444.8 mm mto je 3a 489.6 mm
Bunie Hero y 2015.rogunu u 3a 460.4 MM Buiie on
Bulierogniimsy - npocek  (1981-2010). Meceny ca
HajBHUILIOM MECEYHOM CyMOM IajaaBuHa je Mmaj ca 230,5
MM, a HajHIKOM JerieMOap ca BUCHHOM IaJiaBUHA O]
53.2 mwm.

JHeBHN MakcUMyM je 3abenexeH §. HoBeMOpa u
H3HOCHO je 67.5MM.

Ha rpaduxony 11 mnpencraBibeHe cy MeceyHe
cyme manaBuHa Ha Kimmatckoj cranuiu KomaoHuk y
2016 roguHu.

The annual sum of precipitation in 2016
measured at WS Kopaonik was 1444.8 mm. It was 489.6
mm more rainfall than in 2015 and 460.4 mm above the
long-term average (1981-2010). May was the month
with the highest monthly sum of precipitation of 230.5
mm and December with the lowest sum of 53.2 mm.

The daily maximum was recorded on November
8" and it amounted to 67.5 mm.

Graph 11 shows the monthly rainfall totals
measured at the weather station Kopaonik in 2016.
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Tabesa 63. Cpenmwe MeceuHe U rouiimne Koanunte magasusa (Mm) - KC Konmaonuk, 2016.rox
Table 63. Mean monthly and annual sum of precipitation (mm) — WS Kopaonik, 2016

| I i IV Y% VI VIL | v | Ix X xi | xn | Tommma/
Annual
113.1 81.3 166.5 60.0 230.5 99.6 108.0 | 157.3 | 93.3 | 1134 | 168.6 | 53.2 1444.8
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I'padmkon 11. Meceune cyme nagapuna va K.C Konaonuk — 2016.rox.
Graph 11. Monthly sum of precipitation for the WS Kopaonik in 2016
V tabenun 64 mate cy cpeime MECeUHe, CPEmhe Table 64 shows mean monthly, mean monthly

MHHHMAJIHE MECEYHE, Cpe/libeé MakCHMaaHe mMecedHe u  Minimum, mean monthly maximum and mean annual
Cpelibe TOMMIIBE BPEJHOCTH penaThBHa BiaxknocT Vvalues of air humidity measured at WS Kopaonik in
Baznyxa 3a KC Konaonuk y 2016.rogunu. 2016.

Ha nmBoy cpenmux meceynnx BpegHoctu KC In terms of mean monthly values, WS Kopaonik
KomaoHuk ce Hamasu y Kateropuju ymepeHo BiaxHor IS in the category of moderately humid air (75% - 90%).
Bazayxa (75% - 90%).

Tabena 64. Cpe;[}La MECCYHa, CpCAmba MUHUMAIHA MECCUHA, CPCABLEC MAaKCUMaIHA MECCUHA U CpCikba I'oOqUlllha
penaTuBHa BiaxHocT Baszayxa (%) - KC Komaonuk, 2016.rox
Table 64. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual air humidity (%) — WS

Kopaonik, 2016

Cpenma roauiiba/
L[ IV v VE L VIE VI XX | X | x| SRR T
Pen. srax cp/ 91 | 87 | 93 | 71| 91 | 88 | 87 | 91 | 91 | 91 | 84 | 70 86
Relative humidity, mean
Pex. macop mmn/ g1 | 73| g1 |50 | 72 | 67 | 65 | 68 | 68 | 77 | 71 | 49 69
Relative humidity,mean min
Pen. Barax cp mascc/ 97 | 97 | 99 | 88| 99 | 98 | 99 | 100 | 100 | 100 | 95 | 89 97
Relative humidity, mean max
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Cauxe 352 u 353. Meteopoiomka cranuia, Lipau Bpx XunpomeTreoposomikor 3aBojaa Penyonuke Cpouje
Figure 352 and 353. Weather station Crni VVrh, Hydrometeorological Service of the Republic of Serbia

Cpenma romuimba TeMIepaTypa Ba3ayXxa Ha
KC Lpnu Bpx nznocu 7.7°C mto je 3a 1.1°C Bume of
Bumieroaunimer npoceka (1981-2010). Hajxmaanuju
Mecery je Jmenmembap ca  Cpelllb€ = MECEYHOM
TeMITepaTypoM Basznyxa on -3.7°C, a HajTomumju jyi ca
cpenme MeceqHoM Temreparypom oxa 17.8°C.

lomumba  aMIumaTyzna  Kosebama  Cpesibe
MECEYHHUX TemIepaTypa Bazayxa m3Hocu 21.5°C mro
je 3a 1.0°C Bume oj Bumeroaummer npoceka (1981-

2010).

Cpenma roauiima MUHUMATHA TeMIlepaTypa
m3Hocu 4.5°C mro je Bume 3a 1.1°C on
Burreroaumer mpoceka (1981-2010), a cpenma

rOJUINba MakCUMaHa Temmeparypa usHocu 11.5°C
mro je Bume 3a 0.7°C onx BHIIEroTUIIEr MpoceKa
(1981-2010).

Fomummbe  aMIumMTyzne Kosedama  Cpeimbe
MaKCHMajHEe M Cpelleé MHHUMAJHE TeMIeparype y
2016.roguHU Cy BHWIIE Y OJHOCY Ha BHIIETOMIIEHET
mpoceka (1981-2010).

Cpenma MeceyHa MaKCHMallHa TeMIeparypa
HajTomuMjer Mecena jynaa wum3Hocu 22.3°C, a
Hajxiagaujer nemnemoOpa -0.2°C. Cpenma MecedHa
MHHUMaJIHA TEMIIepaTypa Ba3lyXa HajTOIUIMjer Mecena
jyna je 14.3°C, a Hajxnannujer nenemOpa je -6.4°C.

AncynyTHa MaKCHMalHa TeMIieparypa
3abenexeHa je 14. jyna a uszHocuna je 27.9°C, nok je
ancyJIyTHA MUHUMYM 3a0eliexeH 4.jaHapa W M3HOCHO
je-19.2°C.

The mean annual air temperature on Crni Vrh
weather station was 7.7°C, which was 1.1°C above the
long-term average (1981-2010). The coldest month was
December with the mean monthly air temperature of -
3.7°C, and the hottest July with the mean monthly air
temperature of 17.8°C.

The annual amplitude of mean monthly air
temperature fluctuations was 21.5°C, which was 1.0°C
above the long-term average (1981-2010).

The mean annual minimum temperature was
4.5°C, which was 1.1°C above the long-term average
(1981-2010), while the mean maximum temperature
amounted to 11.5°C, which was 0.7°C above the long-
term average (1981-2010).

The annual amplitude of the mean monthly
maximum and the monthly minimum in 2016 were
above the long-term average (1981-2010).

The mean maximum air temperature of the
hottest month (July) was 22.3°C, while it was -0.2°C in
the coldest month (December). The mean minimum air
temperature of the hottest month (July) was 14.3°C and
it was -6.4°C in the coldest month (December).

The absolute maximum temperature of 27.9°C
was recorded on July 14™, while the absolute minimum
of -19.2°C was recorded on January 4™.
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I'padgmkon 12. Topgummu Tok Temnepatype Baszayxa 3a K.C. Lipuu Bpx — 2016.roz.
Graph 12. Annual air temperature flow for the WS Crni vrh in 2016

Tabesa 65. Cpenme MeceuHe, Cpe/ilbe MUHUMAIIHE MECEUHE, CPE/IEbe MaKCUMAaJIHE MECEUHe, Cpe/itha TOJUIIIba U
ammmTye Temneparype Basayxa (°C) - KC Ljpau Bpx, 2016.rox.
Table 65. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and air

temperature amplitudes (°C) — WS Crni Vrh, 2016

| ol v vl v fvin | x| x| x| x| Cpeawa romummal | Aty al
Annual mean Amplitude
T cp/ 30| 30|24 |107| 105|165 | 178 | 165 | 151 | 45 | 1.8 | -3.7 7.7 215
T mean
Tepwm/ | ool 09| 02| 64 | 72 | 131 | 142 | 120 | 117 | 27 | 12 | -6.4 45 20.6
T mean min.
Tepmaxe/ | g1 731 57 | 157 | 146 | 203 | 223 | 209 | 196 | 73 | 50 | 0.2 11.5 22,5
T mean max.

logumma cyma nagapura y 2016. roguau Ha
KC Upuu Bpx usnocu 904,5 mm mro je 3a 139.5 mm
BulIe y oaHocy Ha 2015.roqunu u 3a 135.4 MM Bumie y
OJIHOCY Ha BuIeroauiimu mpocek (1981-2010).

Hajmama xonuuuHa majgaBuHa 3a0eexeHa je y
neuemOpy (23.2 mm) a Hajeeha y majy (136.5 Mm).

JueBHn MmakcuMyM je 3abenexxeH 14. jyHa u
H3HOCHO je 63.6MM.

Ha rpaduxony 13 mnpencraBbeHe cy MecedHe
cyme majgaBuHa Ha Knmmarckoj cranunm Lpau Bpx y
2016 roguan

The annual sum of precipitation in 2016
measured at WS Crni Vrh was 904.5 mm. It was 139.5
mm more rainfall than in 2015 and 135.4 mm above the
long-term average (1981-2010).

December was the month with the lowest
monthly sum of precipitation of 23.2 mm and May with
the highest sum of 136.5 mm.

The daily maximum was recorded on June 14"
and it amounted to 63.6 mm.

Graph 13 shows the monthly rainfall totals
measured at the weather station Crni Vrh in 2016.
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I'padgmkon 13 Meceune cyme nagasuna Ha K.C Lpau Bpx — 2016.rox.
Graph 13. Monthly sum of precipitation for the WS Crni Vrh in 2016

Ta6esa 66. Cpenme MeceuHe U TOAMIIHE KomuanHe magaBuHa (MM) - KC Lpan Bpx, 2016.T0A
Table 66. Mean monthly and annual sum of precipitation (mm) — WS CrniVrh, 2016

| I I v Vv Vi VI Vi IX X XI Xl o/
Annual
65.5 53.7 98.1 56.4 136.5 119.0 636 | 69.7 | 283 | 1024 | 881 | 232 904.5
V tabenun 67 mate cy cpeime MeceuHe, Cpembe Table 67 shows mean monthly, mean monthly

MHHUMAJIHE MECEYHE, Cpe/libeé MaKcUMalaHe meceuHe u  Minimum, mean monthly maximum and mean annual
Cpelibe TOMMIIBE BPEJHOCTH penaThBHa Biaknoct Vvalues of air humidity measured at WS Crni Vrh in
Bazayxa 3a KC Lpuu Bpx 2016.rogunu. 2016.

Tabena 67. Cpe/:[H,a MECCYHa, CpCAmba MUHUMAJIHA MECCYHA, CPCAHC MAaKCUMAIHA MCCCYHA U CPpEAba I'OJUIIbA
penaTuBHA BIaxHOCT Basnyxa (%) - KC Lpuu Bpx, 2016.rox

Table 67. Mean monthly, mean monthly minimum, mean monthly maximum, and mean annual air humidity (%) —
WS CrniVrh, 2016

I I 1 v | v | v v | v oax X X1 | x| Cpeawa romummal
Annual mean
Pex. snask cp/ 84 83 82 62 80 79 72 77 73 91 88 85 80
Rel.humidity mean
Pen. pras cp mun/ 69 | 67 | 67 | 44 | 63 | 62 | 54 | 62 | 57 | 8 | 77 | 69 64
Rel.humidity mean min.
Pen. Bnax cp maxc/ 95 | 96 | 94 | 79 | 94 | 93 | 88 | 92 | 88 | 9 | 9 | 95 92
Rel.humidity mean max.
Ha nuBoy cpenme meceunnx Bpeanoctn u KC In terms of mean monthly values, WS Crni
Lpru Bpx ce Hanasu y Karteropju ymepeno Bnaxsor \rh is in the category of moderately humid air (75%
Bazayxa (75% - 90%). - 90%).
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Cauka 354. MeTeoposiolika CTaHuIIa,
3natubop XuapoMeTeopoIOMKOT 3aBOa
Pemry6nmke Cpbuje
Figure 354. Weather station Zlatibor,
Hydrometeorological Service of the Republic of Serbia

VY Tabemun 68 nare cy cpeame mecedHe,
cpenme MUHUMAJTHE MECeuHe, cpenme
MakCUMaJlHe  MeceuHe, cpelliba  TOAWIIha
TeMmIeparypa Ba3yxa Kao M HBHXOBE aMIUTUTY/IC
3a KC 3naru6op y 2016 rogunu.

Cpenma romuima TeMIIepaTypa Basayxa
Ha KC 3narubop usnocu 8.7°C mTo je HuMXe 3a
0.2°C on cpeame ropuimke Temmneparype y 2015.
roguae u Bume 3a 1.0°C ox BHIIErOQUIIEET
npoceka (1981-2010).

Hajxmaguuju  Mecerp je nenembap ca
Cpelbe MECEYHOM TEMIIepaTypoM Bazllyxa Of -
1.7°C, a HajTOIIMjH JyJ Ca CPEAHE MECCYHOM
temneparypom oj 18.5°C.

logumma aMIuTyAa Kojiebama Cpeme
MECEYHUX Temreparypa Bazayxa u3nocu 20.2°C
mrto je 3a 0.6°C Buille o1 TOAMIIE aMIUIMTYIC

Kojebama Cpelmbe MECeUyHHX TeMIeparypa
BUIIeroauuImer npoceka (1981-2010).
Cpenma TO/IUIIEHA MHHHMAJHA

temneparypa usHocu 4.8 °C, mTo je Bume 3a
0.9°C on Bumeroaummser npoceka (1981-2010), a
cpelma TONMIIKA MaKCHMajHa TemIleparypa
nzHocu 13.8°C mro je Bume 3a 1.0°C on
BHUIIEroAMIIBEr mpoceka (1981-2010).

Toguime aMIuTyAe Kojiebama Cpelme
MaKCUMaJHUX U cpenme  MHUHUMAJIHUX
temneparypa y 2016.roquHy cy BHIIE Y OJHOCY
Ha BHIIerogummy mpocek (1981-2010).

Table 68 shows mean monthly, mean monthly
minimum and mean monthly maximum, mean annual air
temperature and their amplitudes for WS Zlatibor in 2016.

The mean annual air temperature on WS Zlatibor was
8.7°C, which was 0.2°C lower than the mean annual air
temperature in 2015 and 1.0°C above the long-term average
(1981-2010).

The coldest month was December with the mean
monthly air temperature of -1.7°C, and the hottest July with
the mean monthly air temperature of 18.5°C.

The annual amplitude of mean monthly air
temperature fluctuations was 20.2°C, which was 0.6°C above
the annual amplitude of mean monthly air temperature
fluctuations of the long-term average (1981-2010).

The mean annual minimum temperature was 4.8°C,
which was 0.9°C above the long-term average (1981-2010),
while the mean maximum temperature amounted to 13.8°C,
which was 1.0°C above the long-term average (1981-2010).

The annual amplitudes of mean monthly maximum
and monthly minimum fluctuations in 2016 were above the
long-term average (1981-2010).

The mean maximum air temperature of the hottest
month (July) was 24.2°C, while it was 3.1°C in the coldest
month (December). The mean minimum air temperature of
the hottest month (July) was 13.6°C and it was -5.2°C in the
coldest month (December).

The absolute maximum temperature of 30.6°C was
recorded on July 13" while the absolute minimum of -
16.0°C was on January 23",
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Cpenma MecedHa MaKCHMaJTHa
TeMIiepatypa HajTOIUIMjEer Mecela jyjia W3HOCH
24.2°C, a majxiagaujer aerem6opa 3.1°C. Cpenma

MeceyHa MHHHMallHa TeMIlepaTypa Baszayxa
Mecena jyna je 13.6°C, a HajxnmajHujer neremopa
je-5.2°C.

AncynyTHa MakcMMallHa TeMIeparypa
3abenexeHa je 13. jyna a usnocwmna je 30.6°C, nok
je amcylyTHH MHHUMYM 3a0enexxeH 23.jaHapa u
uzHocuo je -16.0°C.
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I'padgmxon 14.I'onummu Tok Temneparype Basayxa 3a K.C. 3natubop — 2016.roz.
Graph 14. Annual air temperature flow for the WS Zlatibor in 2016

Tabea 68. Cpez[H,e MCCCYHE, CPCAHE MUHUMAIHE MECCYHE, CPCAHE MAKCUMAIIHE MCCCUHE, CPEAba IroJulllhba U
ammuTye Temneparype Basayxa (°C) - KC 3naruop, 2016.rox
Table 68. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and

amplitudes of air temperatures (°C) — WS Zlatibor, 2016

| I m v | v | vi| v v oax X | x1 | xy |Cpeamarommisa/) AMnutysa/
Annual mean Amplitude
T cp/ 10| 51 | 31 | 109|112 | 169 | 185 | 162 | 139 | 76 | 42 | -1.7 8.7 0.2
T mean
Tepmm/ | 45| 19 | 01| 58 | 70 | 126 | 136 | 119 | 96 | 44 | 07 | -52 48 18.8
T mean min.
Tepmake/ | 95 | 108 | 7.0 | 166 | 161 | 225 | 242 | 216 | 192 | 11.8 | 95 | 3.1 138 27.4
T mean max.

VY tabenu 69 nare cy MeceuHe W roJJHIlbHa CymMa
nanasuHa y 2016. ronuau 3a KC 3natubop. [Nogumma
cyMa najaBuHa u3Hocuna je 1292,3 mm mro je 3a 358.1
MM BulIe y ogHocy Ha 2015.rogunan u 275.0 MM BuIie y

Table 69 shows the monthly rainfall totals
measured at the weather station Zlatibor in 2016.

The annual
measured at WS Zlatibor was 1292.3 mm. It was 358.1

sum of precipitation

in 2016
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OJIHOCY Ha BuIneroauiimu mpocek (1981-2010).

Mecenr ca HajBUIIOM MECEYHOM CYMOM
najaBuHa je Maj ca 162.7 MM, a HajHIDKOM Jenembap ca
BUCHHOM TajiaBuHa ox 21.1 Mm.

Ha rpaduxony 15 mpencraBibeHe Cy MecedHe
cyMme najnaBuHa Ha KmiMatonomkoj cranuim 31atubop
y 2016.

mm more rainfall than in 2015 and 275.0 mm above the
long-term average (1981-2010).

May was the month with the highest monthly
sum of precipitation of 162.7 mm and December with
the lowest sum of 21.1 mm.

Graph 15 shows the monthly rainfall totals
measured at the weather station Zlatibor in 2016.
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I'paguxon 15. Meceune cyme magasuna Ha K.C 3natubop — 2016.rox.
Graph 15. Monthly sum of precipitation for the WS Zlatibor in 2016

Ta6esa 69. Cpenme MecevHe U roInIIkha KomnuuHa nagasuaa (Mm) - KC 3natubop, 2016.rox

Table 69. Mean monthly and annual sum of precipitation (mm) — WS Zlatibor, 2016

[ I 1 v Y VI vVIE | vl IX X XI Xl Tomuursa/
Annual
85.0 549 | 2209 | 647 | 1627 | 1271 | 1110 | 1624 | 542 | 1164 | 1119 | 211 1292.3

VY Tabenu 70 gare cy cpeqme MeceYHe, Cpelmhe

Table 70 shows mean monthly, mean monthly

MHHUMaJIHE MECEYHE, Cpe/lib¢ MakcuMajaHe meceuHe u  Minimum, mean monthly maximum and mean annual
cpelba TOAWINRA BpeAHOCTAa penatuBHe BiaaxHocT Values of air humidity measured at WS Zlatibor in 2016.

Bazayxa 3a KC 3narubop y 2016.rogunu.
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Tabena 70. Cpeama MecedyHa, cpeilba MUHUMAJIHA MECEYHa, CPEelibe MaKCHMalHa MECEeYHa M Cpeiiba FOIUIIba
penaTtuBHA BiaxkHocT Bazmyxa (%) - KC 3matudop, 2016.rox
Table 70. Mean monthly, mean monthly minimum, mean monthly maximum, and mean annual air humidity (%) —

WS Zlatibor, 2016

| 1 mol v | vl v v | vin | oix | x| oxi | x| Cpeawa romuimal
Annual mean
Pen. saax cp/ 86 | 75 | 82 | 62 | 75 76 73 81 78 85 | 79 | 74 77
Rel.humidity mean
Pem. K op Mum/ 72 | 55 | 66 | 44 | 54 | 55 | 55 62 58 | 67 | 61 | 57 59
Rel.humidity mean min.
Pex. Bnax cp maxc/ 97 | 91 | 95 | 80 | 91 | 93 | 91 | 95 | 93 | 97 | 92 | 88 92
Rel.humidity mean max.

MakcumanaHe BpeOHOCTH CpeAle MecedHe
pellaTUBHE BIAYKHOCTH Ba3[yXa jaBJhajy CE€ y 3UMCKHM
MeceluMa IITO je TOCIEANIAa CHUYKABAlheM TEMTEpaType
Bas3jyxa.

Ha HuBoy cpenme meceunux BpenHoctd KC
3natnbop ce y KaTeropuju yMEpeHO BIAKHOT Ba3Iyxa
(75% - 90%).

Y Tabemama y AHEKCYy 5 OaTH Cy OCHOBHH
nojanu 0 METEOPOJIOUIKUM  CTaHMLAMa U
METEOPOJIONIKH IMOJAII Ca METCOPOJIOMIKUX CTaHHUIIA
KC Komaonuk, AC Komaonuk, KC Ipau Bpx, KC
3natubdop, AC @pymka ['opa u AC Onanm.

The maximum values of the mean monthly
relative air humidity occurred in the winter months as a
result of lower air temperatures.

In terms of mean monthly values, WS Zlatibor
is in the category of moderately humid air (75% - 90%).

The tables in Annex 5 present the basic data on
the weather stations and meteorological data obtained at
WS Kopaonik, AWS Kopaonik, WS Crni Vrh, WS
Zlatibor, AWS Fruska Gora and AWS OdZaci.
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YHUBEP3UTET Y HOBOM CAAY
NMHCTUTYT 3A HU3MJCKO IITYMAPCTBO 1 2ZKMIBOTHY
CPEANHY
UNIVERSITY OF NOVI SAD
INSTITUTE OF LOWLAND FORESTRY AND ENVIRONMENT

HHPAREIHE U IIPOLIEHA YTUILAJA 3AI'ABEIbA BA3JAYXA U IbEI'OBUX
E®PEKATA 'Y IT'YMCKUM EKOCUCTEMHUMA HA TEPUTOPUJU
PEITYBJUKE CPBUJE - MOHUTOPUHI CTAIBA IIYMA

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

HUBO I
LEVEL Il

Oraenno no/be Husoa |l - UHTEH3UBHY MOHUTOPHHI

y JII HIT ®PYIIKA I'OPA uTI'.J. BPAIBEBUHA koa Onaka
Level Il Sample plots - Intensive monitoring in
PE NP FRUSKA GORA and M.U. BRANJEVINA NEAR OPZACI

Hosu Caga, 2017. ronune
Novi Sad, 2017
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18. MOHHUTOPHUHI' HA BHUOHHIAUKAILIU-
JCKUM TTAPHEJAMA JPYI'OI' HHMBOA
MOHUTOPHUHI' A

3a pa3iauMKy O NMPBOI HMBOA MOHUTOPHHIA TAE
Ce CBaKe roJIMHE OIEHYje CaMO CTarme KPOIIkhH cTadana
JpYyTd HUBO MOHHTOpPHMHIra MpEACTaB/ba WHTCH3UBHUjH
MOHHUTOPHUHT CTama myMa. IHTEeH3UBHH MOHUTOPHHT C€
CIIPOBOIM Ha TMapleiaMa Kojeé ce WHCTAINpajy ¥y
HajKapaKTepPUCTHYHUjUM €KOCHCTEMUMa U TIPEACTaBIba
MYITUAMCUUILIIMHAPAH MOpUCTyn mpahemy yTunaja
mTeTHUX (hakTOpa Ha CTame IIYMCKUX EKOCHUCTEMA.
JoOuBenn momamy y Cy 3HAYajHU 32 YBHJ y CTambe
nrymMa, OJAPKHMBO Ta3[oBamke IIymMaMa, OYyBambe
OWoavBep3uTeTa, 3aIUTUTY IIyMa W mpaheme yTuiaja
KJIMMAaTCKUX POMEHa Ha cTame yMa. [Ipeanoxennm u
on MI/IHI/ICTapCTBa IMOJBOIIPUBPEAC U 3aIUTUTC KUBOTHC
cpeauHe mpuxBahenuM mporpamoMm mpahema yTulaja
3arallema Ba3zgyxa Ha CTame LIYMCKHUX E€KOCHUCTEMa y
2016. je Owio TUTAHWMPAHO 1A ce Ha [[BE MapIiiee Tyror
HuBoa Mouutopunra y All Bojsoannu uzspuie cienche
AKTUBHOCTH HA MOHUTOPHHIY:

NMPOLeHa CTakha KPOLIKH cTadana
MOHHMTOPHUHT ¢eHoJIoTHje cTadana
OlLIeHa CACTaBa M 3aCTYIJbEHOCTH NPU3eMHe
Bereraimuje

npoueHa omrehewa smmha ox o30Ha
aHaJIU3a 3eM/bHIIHOI PAacTBOpPa
npaheme npupacra cradbana
oapehuBame cactaBa aTMocgpecKux
najaBuHa (Iemno3uuuje)

oapehuBame XeMHUjCKOT €aCTaBa ONAJIOT
Jumha, rpaHYuIa ¥ IJIOA0BA
MeTeopPOJIOIIKA OcMATPamha

MOHUTOPUHT Ha maplenama JIpyror HUBOA je
CIPOBEJICH y CKJIaQy ca NMpUPYYHHLIMMA O MeTojama U
KPUTEpHjyMHMa 3a YCarjlalleHO Y30PKOBame, OIEHY,
MOHHUTOPHHT U aHAIW3y yTHlAja 3aralema Ba3gyxa Ha
myme. Crnenehu neo wW3BelTaja Caap)kH IO JICJOBHMA
MOHHWTOpPWHTA TIPUKa3aHE U aHAJIM3WpaHe MPUKYIJHEHE
nogarke y 2016. roquau Ha o0e mapuene Ipyror HUBoa
y AIl BojBoauHm.

19. IPOLEHA CTABA KPOUIIBU CTABAJIA
HA  BUOUHIUKAIIMICKUM TAYKAMA
APYI'OI' HUBOA

IMpolena crama Kpommu crabaima Ha
napienama JIpyror HuBoa CIIpOBeJIeHa je Ha Maple y
Oparmuma 27. 07. 2016. roagwne, a Ha mapuend Ha
Opymikoj ropu mpouneHa je usBpuiena 25. 07. 2016.
roguHe. Ha maprenm 3a cmpoBolierme HWHTEH3MBHOT
MOHHUTOpPHHTa Apyror HuBoa Ha @pymuikoj ['opu npouena

18. MONITORING ON
MONITORING SAMPLE PLOTS

LEVEL TWO

Unlike Level I monitoring which includes only
annual tree crown condition assessment, Level |l
monitoring is a more intensive monitoring of forest
condition. Intensive monitoring is conducted on sample
plots established in the most representative ecosystems
and presents a multidisciplinary approach to monitoring
the impact of various adverse factors on the condition of
forest ecosystems. Besides providing a better insight into
the forest condition, the obtained data are of great
importance  for sustainable forest management,
biodiversity conservation, forest protection and
monitoring of the impact of climate change on forests.
The program of monitoring the impact of air pollution
on the state of forest ecosystems in 2016, proposed by
the Ministry of Agriculture and Environmental
protection, included the monitoring of the following
parameters on two Level Il sample plots in AP
Vojvodina:

crown condition assessment
phenological observations

ground vegetation composition and
abundance

assessment of ozone injury

soil solution collection and analysis
tree increment

sampling and analysis of atmospheric
precipitation (atmospheric deposition)
chemical composition of the fallen
leaves, twigs and fruit (litterfall)
meteorological measurements

Level Il monitoring was conducted in
accordance with the manuals on methods and criteria for
harmonized sampling, assessment, monitoring and
analysis of the impact of air pollution on forests. The
following chapters present the analysis of the data
collected on both Level Il monitoring sample plots in
AP Vojvodina in 2016.

19. CROWN CONDITION ASSESSMENT ON
LEVEL Il SAMPLE PLOTS

The crown condition assessment of Level Il
sample plots was carried out on the plot in Odzaci on
July 27", 2016 and on Fruska Gora plot on July 25",
2016. The assessment on the Level Il intensive
monitoring sample plot on FruSka Gora included 46
trees (41 sessile oak trees, 2 beech trees and 3 Tillia
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je n3Bpiena Ha 46 crabana (41 crabmo xpacTa KHTHaKa,
2 crabia OykBe u 3 crabia KpyMHOJIUCHE JIHIE), TOK je
nporeHa Ha mapuenu y koj Opaka obyxBatuia 48
crabana xpacra nyxXmaka. lIporena crama KpOIIBHI
crabana TpeacTaBiba HAj3HAYAJHUJU W IICHTPATHHU €0
MOHUTOPHMHTA yTHIAja aepo3araljelba Ha NIYMCKE
eKOCHCTEME KOjU C€ CIOpOBAM CBake TOAMHE Ha
maprenrama 06a HuBoa MoHHTOpuHTA. Ha 00e mapriene
JIpyTor HHUBOA TPOIEHA CTamka KpPOIIkU cradana je

oOyxBartuina oxapehuBame creneHa nedonujanyje,
BUTAIHOCTH cTabamna, craTyca crabama, OO4YHE 3aceHe
KpPOIIY, BHIJBUBOCTH  KPOIIBH,  IUIOJOHOIICHA

BUJUBMBOT JIeJla KPOUIKM M YTBphHBame NpHCYCTBa
CeKyHIapHuX wu300jaka Ha neOauma. Ilporena Beher
Opoj mapamerapa Ha OMOWHAMKAIMjCKUM TMapIlieiaMa
JIpYror HHBOA j€ OJf BEJIMKOr 3Hayaja 3a IMPELU3HO
onpehuBame y3poka omrehewma, kao u npaheme
mpoMeHa Koje Koja cTabana HacTajy TOKOM BpeMEHa.
Wudopmanmja o mreTHUM ¢akTopuMa M HHUXOBOM
YTUIAjy Ha CTale KPOLIKHM cTadaja je HEeOomxoJHa 3a
caryiefaBame y3pOYHO MOCIEINYHHUX OfHOca H3Mehy
IITETHUX (aKTOpa M CTama IIyma.

IIporieHoM wmHTeH3uTeTa aAedonujanuje 41
crabia XpacTa KUTHaKa Ha Mapleld APYror HUBOA Ha
Opymkoj topu y 2016. TOOUHM KOHCTaTOBaHO je
JIOMMHaHTHO yuemihe crabana 0e3 nedoiujanuje u ca
cmabum nHTeH3uTeToM aedonujarnje (I'paduxon 16). V
OJTHOCY Ha MPETXOAHY TOJMHY Ka0 pe3yiTaT MOBOJEHHX
KIMMAaTCKUX TPWIMKAa KOHCTATOBAaH j€ HM30CTaHAK
crabanma ca ymepeHoM pedonujanmjoM. Kom jemsor
crtabna KOHCTaToBaHa je jaka aedonmjanyja a Tpu
crabima Cy cyBa M pagu ce O CTabiauMa OCYIICHUM
MPETXOJHUX T'OJINHA.

Grandifolia trees), while the assessment on the sample
plot in Odzaci included 48 pedunculate oak trees. Tree
crown condition assessment is the most important part of
monitoring the impact of air pollution on forest
ecosystems which is conducted on the sample plots of
both levels every year. The assessment of 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. The assessment of a larger number of
parameters on Level Il sample plots is of great
importance for the precise determination of the causes of
damage and monitoring of the changes that trees suffer
over time. The data on harmful factors and their impact
on the crown condition are essential for understanding
the causal relationships between the harmful factors and
the state of forests.

The assessment of the intensity of defoliation of
41 sessile oak trees on Fruska Gora Level II plot in 2016
revealed dominant share of trees with no or slight
defoliation (Graph 16). Compared to the previous year,
there were no trees with moderate defoliation as a result
of favorable weather conditions. Severe defoliation was
found in one tree and there were three dead trees, but
these trees had died in previous years.
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50 -
% m<10-25%
a 40 -
'E <25-60%
o 30 -
= W <60 < 100%
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(=

0 1 T T

2009 2010 2011 2012 2013 2014 2015 2016
FoguHa/Year

I'paduxon 16. Pacmopen crabana kuTmaka 1o kiacama nedonujanuje y nepuony 2009 — 2016. rogune
Graph 16. Percentage of sessile oak trees by defoliation classes in the period 2009 - 2016
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HacraBak ,,nmomepama™ crtabajga W3 BHIIUX Yy
HIDKE Kilace nedonnjanyje Kao U IpeTXOoqHe TOauHe ce
MoOKe 00jaCHUTH MOBOJFHUM KIMMATCKUM TpHIIMKaMa y
2016. romunu. IlpuamkoM MpoIeHE CcTamka KPOIILH
IUTOJIOHOIIICE¢  je KoHcTaToBaHO Kkox 19 crabana
KATHaKa M KOJA CBa TpU cTabja KpPYMHOJMCHE JIHUIIE.
[IpucyctBo cexynnapHux u3bojaka yrBpheHo je xon 25
crabna KUTHaKa.

The continuing “shift” of trees from higher to
lower classes of defoliation can be again attributed to the
favourable weather conditions in 2016. Fruiting was
recorded in 19 trees of sessile oak and in all three Tillia
Grandifolia trees. The presence of secondary shoots was
recorded in 25 sessile oak trees.
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(=]
= W <60 -< 100%
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FoguHa/Year

I'padmxon 17. TIpouenar crabama Quercus robur mo xmacama aedonujanmje y nepuoay 2011 — 2016. roauna
Graph 17. Percentage of Quercus robur trees per defoliation classes in the period from 20011 to 2016

Ha napuenu 3a MOHUTOPUHT Jpyror HUBOA Koja
ce Hanmasu y 1. J. bpameBuna kog Onaka y cacTOjuHH
XpacTta JIyXmbaka IpPOIEHOM CTama KpOLIkU cradana
yTBphEHO je TOMUHAHTHO MPUCYCTBO cTadana ca ciabom
nedomujarmjom  (56,2%), yuemthe crabama  6e3
nedonujanyje U ca yMEepeHoOM IedoujarjoM je 0o
jemHako u wm3Hocwio je 16,7% (I'papuxon 17).
IIpucyctBo cnabe naedonujanmje kox HemTo Beher
npoleHTa crabana y OJHOCY Ha MPETXOAHY TOAMHY
HACTaJIO je Kao pe3yiTaT Majo jayer Hamaja MHCeKaTa
nedonujatopa y 2016. rogunan. IlpuiaukoM mporeHe je
KOHCTAaTOBAaHO Ja KOj cradana xpacra JIy)Kikbaka HUje

owmo IUI0JOHOLICHA. CexyHaapHU n300j1u
KOHCTaTOBaHU Cy KoJ 32 cTabaa JIy)KmbaKa.
[oman  TNpUKYIUbEHH  TIPOIIEHOM  CTamba

KpOlLIlbU cTabajla Ha mapleilama Apyror HHUBOA CY
nprUKa3aHd y HapeaHuMm Tabermama 672012 PLT,
672012.TRC u 672012.TRD.

The assessment of the crown condition in a
pedunculate oak forest stand on the Level Il monitoring
sample plot in MU Branjevina near Odzaci determined
the dominant share of trees with slight defoliation
(56.2%) and equal share of trees with no and moderate
defoliation (16.7%) (Graph 17).

The presence of slight defoliation in a slightly
higher percentage of trees than in the previous year was
due to a bit stronger attack of defoliating insects in 2016.
The assessment determined no fruiting in pedunculate
oak trees. Secondary shoots were recorded in 32
pedunculate oak trees.

The data obtained in the course of the crown
condition assessment on both Level Il sample plots are
separately presented in Tables 672012 PLT,
672012.TRC and 672012.TRD.
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Ta6ena 71. (XX2012.PLT) O6paszan ca momarmuma o mapIein

Table 71. (XX2012.PLT) Sample plot data form
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Tadena 72. (XX2011.TRC) I[TapameTpu cTama KpollmbH - mapiena Ha Opymikoj ropu
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Table 72. (XX2011.TRC) Crown condition parameters — sample plot on Fruska gora
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Taodena 73. (XX2011. TRD) ITapamerpu omrehemma kpomimu, Huo |l - [aprena na ®pymikoj ['opu

Table 73. (XX2011. TRD) Crown damage parameters, Level Il —sample plot on Fruska gora
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Tadena 74. (XX2011.TRC) Ilapuena y Onarpma
Table 74. (XX201.TRC) Sample plot in Odzaci
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20. PEHOJIOIIKA OCMATPAIBA

OeHomnoruja je JAucuMIUIMHA Koja ce 0aBu
npahemeM (EHONOMKUX T0jaBa W TMPOYyYaBamEeM HHUXOBE
3aBUCHOCTH O]l CHOJballllbe cpeauHe. [IpoydaBa mojase
OMOJIOIIKMX LUKIyca M HUXOBY MOBE3aHOCT C KIMMOM, a
(deHONOImKE TMOjaBe Cy  NPOMEHE Y JKHBO] HPUPOIU
yCIIOBJbEHE OMOKIMMATCKUM IPOMEHaMa, Kao HIp. IPOMEHE
y OMJFHOM CBETYy TOKOM ojipel)eHor meproza.

[TpBencTBeHO KOA OMbaka cy To cieaehe mpomeHe,
onHOCHO (¢eHodaze: myname, JTUCTame, IBETakhe, IPOMEHA
0oje nmucTOBa, cymieme JucToBa WUTA. llocMaTpameMm OBHIX
nojaBa MOTY C€ YOYHUTH KIMUMAaTCKe IPOMEHE Y Halloj
OKOJIMHM KOje pe3yiTupajy (EeHOJIOIIKAM MpoMeHama.
Ilomanim o BpeMeHy W Tpajalky IMOjeIWHUX [elIaBama Ha
OwJbkaMa TIpyXajy BpeAHE TOoAaTKe | HHpOpMalHUje o
cTamy OWJbaka, ka0 M O Moryhem JeloBamy OKOJIMHE Ha
OmIbKe.

Y OKkBHPY MOHUTOPHHTa Ha OWOWHIMKAIIH]CKO]
taun HuBoa Il Ha ®pymkoj [opu m Onaunmma, rae ce
nmocMmarpa (QeHonoruja myMckor napseha, Tokom 2016.
rOAMHE, OCHOBHM IIMJb j€ CHCTEMAaTCKO IIOCMaTpame u
cHUMame (peHosomkux ¢asa paspoja mymckor apeeha, kao
U ToCMaTpamke H CHUMame OHOTCKMX U  a0HOTCKHX
YUHUJIAIA | 110jaBa.

OcHOBHM 3a/1aTaK Ha OMOMHMKAIIN]CKO] Ta4lld HUBOA
I, mTo ce Thye (EHOJOMIKUX OCMaTpama, je 00e30eauTn
OCHOBHE W JofaTHe WHopMaIuje o crabiuma KOjH ce
HaJia3e Ha Tadlu, Kako Ou ce moOniu mogamnu o (GeHOJIOTHjH,
TE JIOBEJIM Yy Be3y ca VYTUIAjeM KINME Ha IIyMCKe
eKOCHCTEME.

Ha Ouwomnmukamujckoj Taukama HuBoa I, Ha
Opymkoj ['opu u Oyanuma je omabpaHo no 15 crabana,
koja cy npahena Tokom 2016. rogune. [Ipahena je riiaBHa
Bpcra npeeha Ha moBpmmHHM — XxpacT KuTmkak (Quercus
petrea L.) u xpact nyxmax (Quercus robur L.)

Tepmuun npahema Ha Tauku cy Oommm: 1.4., 6.4.,
13.4.,204.,31.8.,3.11. 1 18.11. 2016. roxune.

Y okBupy (eHONOWKOr ocMaTpama mnpaheHu cy
cienehn mapaMeTpu:

Ilyname
[Ipomena 6oje numiha
Onaname numrha
3HauajHu 3HaUW omreheHa JIMCTa WK
KpOIIbHEe
e QOcrana omrehewa (JIOMOBM TpaHa U
crabana, n3BaJbUBamke cTabaa)
e CekyHmapHO MyTame
o IIBerame

Hapenenn mapamerpu cy mpaheHH MmojeIMHAYHO Ha

O3HAYEeHUM CTabJIMMa, Kao U 3a HaBeJeHa cTadJia YOIIIITEHO.

20. PHENOLOGICAL OBSERVATIONS

Phenology can be defined as the study of cyclic
natural phenomena and their interactions with the
environment. It studies the events of the biological
cycle and their interactions with the climate.
Phenological events refer to the changes in the living
nature caused by bioclimatic changes, such as the
changes in the plant world over a certain period of time.

Plants undergo the following events or
phenophases: budding, leafing, flowering, leaf colour
change, leaf dropping, etc. By observing these events,
we can define ambient climate fluctuations which result
in phenological changes. The data on timing and
duration of certain plant events provide valuable facts
and information about the plant condition and possible
environmental impacts on them.

Monitoring on Level Il sample plots on Fruska
Gora and in Odzaci, where forest tree phenology is
observed, was in 2016 carried out through systematic
observation and recording of the yearly development
stages of forest trees and biotic and abiotic factors and
phenomena.

The main task of the phenological observations
on Level Il sample plots was to provide supplementary
and complementary information on the status and
development of forest trees in order to obtain data on
tree phenology which would further contribute to
estimating the effect of climate change on forest
ecosystems.

For the purpose of phenological observations,
15 trees were selected on Level Il sample plots on
Fruska Gora and in Odzaci in 2016. They belong to
dominant tree species — sessile oak (Quercus petrea L.)
and pedunculate oak (Quercus robur L.)

Monitoring was carried out on the following
dates: 1.4., 6.4., 13.4., 20.4., 31.8,, 3.11. and 18.11.
2016.

The following phenological parameters were
monitored:
budding
leaf colour change
leaf dropping
significant signs of leaf or crown

damage
e other damage (broken branches or
stems and uprooted trunks)
e secondary budding
o flowering
The following table presents installation dates
and the data on the monitored trees.
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Cneneha Tabema mpencraBiba MOJATKE O TOYETKY
ocMarpama 1 cTadirMa Koja cy npaheHa.

ITapuena apyror HuUBoa MOHUTOPHHIa Ha PpyHIKoOj
I'opu

Level Il sample plot on Fruska Gora

Tabesa 76. (XX2009.PLP) ®opmynap 3a perucrpaijy apseha n3adbpaHor 3a HHTCH3UBHHA ()EHOJIOIIKA
mouuTOopuHr (Opymika ['opa)
Table 76. (XX2009.PLP) Form for registration of trees selected for intensive phenological monitoring (Fruska

gora)

Penuu 6p. Bp.naprene H};[;Igrza Hatym Bp crabmna lz:iﬂ’me Ipasan Olgﬁzzu:g: a onc)ipl}sf;en'e
Sequence Plot Tre_e TOCTaB/baAkbA Tree \};Iisiblg}rj)grt _ocmatparba ve rtiI:: al O]ihe? I

no. number s;():fce)glees Installation date number crown visible direction direction observations

1 1 48 06 04 09 44 3 6 1

2 1 48 06 04 09 39 3 8 1

3 1 48 06 04 09 38 3 7 1

4 1 48 06 04 09 34 3 7 1

5 1 48 06 04 09 25 3 7 1

6 1 48 06 04 09 24 3 7 1

7 1 48 06 04 09 23 2 4 1

8 1 48 06 04 09 22 2 4 1

9 1 48 06 04 09 12 2 1 1

10 1 48 06 04 09 13 2 3 1

11 1 48 06 04 09 1 3 6 1

12 1 48 06 04 09 3 3 7 1

13 1 48 06 04 09 18 3 7 1

14 1 48 06 04 09 14 3 3 1

15 1 48 06 04 09 8 3 8 1

Tabena 77. (XX2012.PHE) Benexemwe ¢enonomkux penoMmeHa OnoTHIKuX u abrnotnukux (omrehema) gorahaja
(Ha HUBOY OTJI. TI0JhA-EKCTEH3UBHO 32 napieny Ha Opymikoj ['opu)

Table 77. (XX2012.PHE) Phenological occurrences of biotic and abiotic (damaging) events (at the sample plot
level-extensive, Fruska gora plot

Pennu 6p . Hatym . Apyre .
Sequence. Bp.nmapuene ch_Te Jorahaj 3anaxarba Orena ;[f)raljaja O0cepBanuje
ber Plot number Species Event code date of the Scoring Date of
numboe observation observation

1 1 048 1 0104 16 1

2 1 048 1 06 04 16 2

3 1 048 1 1304 16 4

4 1 048 1 2004 16 5

5 1 048 1 310816 5

6 1 048 2 031116 3

7 1 048 2 181116 5
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YV HapenanM Tabenama Owhe mpHKa3zaHW IOMAIH
(heHoIOIIKIM
OMoWHAMKAIM]CKe Tauke HHuBoa ||

no0ujeHn

OCMaTPAhEM,

The following tables present data obtained from
ca the pheological observation conducted on Level 1l sample

plots.

Taodena 78. (XX2012.PHI) Benexeme denomomkux GpeHoMeHa OHOTHYKHAX U abnoTHuKuX (omreherma) norahaja (Ha
HUBOY CTabJIa-MHTEH3UBHO, 3a mapiieny Ha Ppymikoj ['opn)

Table 78. (XX2012.PHI) Recording of phenological phenomena of biotic and abiotic events (at the individual tree
level-intensively, for the sample plot Fruska Gora)

Meron
Harym kopuiheH 3a Hpyre
I;?}lij:ni% ; Bp.napuese Bp npsera Jorabaj 3arakama OH%H% ocMarpame obcepBarje
m?mber Plot number Tree number Event code date of the usocr:riﬁ}a Method used Other
observation 4 for observations
observation
1 1 44 1 0104 16 1 1
1 1 39 1 0104 16 1 1
1 1 38 1 0104 16 1 1
1 1 34 1 0104 16 1 1
1 1 25 1 010416 1 1
1 1 24 1 0104 16 1 1
1 1 23 1 0104 16 1 1
1 1 22 1 0104 16 1 1
1 1 12 1 0104 16 1 1
1 1 13 1 010416 1 1
1 1 1 1 0104 16 1 1
1 1 3 1 0104 16 1 1
1 1 18 1 0104 16 1 1
1 1 14 1 010416 1 1
1 1 8 1 0104 16 1 1
2 1 44 1 06 04 16 2 1
2 1 39 1 06 04 16 2 1
2 1 38 1 06 04 16 2 1
2 1 34 1 06 04 16 2 1
2 1 25 1 06 04 16 2 1
2 1 24 1 06 04 16 2 1
2 1 23 1 06 04 16 2 1
2 1 22 1 06 04 16 2 1
2 1 12 1 06 04 16 2 1
2 1 13 1 06 04 16 2 1
2 1 1 1 06 04 16 2 1
2 1 3 1 06 04 16 2 1
2 1 18 1 06 04 16 2 1
2 1 14 1 06 04 16 2 1
2 1 8 1 06 04 16 2 1
3 1 44 1 1304 16 4 1
3 1 39 1 1304 16 4 1
3 1 38 1 1304 16 4 1
3 1 34 1 1304 16 4 1
3 1 25 1 1304 16 4 1
3 1 24 1 1304 16 4 1
3 1 23 1 1304 16 4 1
3 1 22 1 1304 16 4 1
3 1 12 1 1304 16 4 1
3 1 13 1 1304 16 4 1
3 1 1 1 1304 16 4 1
3 1 3 1 1304 16 4 1
3 1 18 1 1304 16 4 1
3 1 14 1 1304 16 4 1
3 1 8 1 1304 16 4 1
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Penuu 6p.
Sequence
number

Bp.napuene
Plot number

bp npsera
Tree number

Jorabaj
Event code

Harym
3alaxama
date of the
observation

Orena
norabaja
Scoring

Meron
Kopuihex 3a
ocMaTpame
Method used

for
observation

Jpyre

obcepBanuje
Other
observations

4 1 44 1 2004 16 5 1
4 1 39 1 2004 16 5 1
4 1 38 1 2004 16 5 1
4 1 34 1 2004 16 5 1
4 1 25 1 2004 16 5 1
4 1 24 1 2004 16 5 1
4 1 23 1 2004 16 5 1
4 1 22 1 2004 16 5 1
4 1 12 1 2004 16 5 1
4 1 13 1 2004 16 5 1
4 1 1 1 2004 16 5 1
4 1 3 1 2004 16 5 1
4 1 18 1 2004 16 5 1
4 1 14 1 2004 16 5 1
4 1 8 1 2004 16 5 1
5 1 44 1 310816 5 1
5 1 39 1 310816 5 1
5 1 38 1 310816 5 1
5 1 34 1 310816 5 1
5 1 25 1 3108 16 5 1
5 1 24 1 310816 5 1
5 1 23 1 310816 5 1
5 1 22 1 310816 5 1
5 1 12 1 310816 5 1
5 1 13 1 3108 16 5 1
5 1 1 1 3108 16 5 1
5 1 3 1 3108 16 5 1
5 1 18 1 310816 5 1
5 1 14 1 310816 5 1
5 1 8 1 3108 16 5 1
6 1 44 2 031116 3 1
6 1 39 2 031116 3 1
6 1 38 2 031116 3 1
6 1 34 2 031116 3 1
6 1 25 2 031116 3 1
6 1 24 2 031116 3 1
6 1 23 2 031116 3 1
6 1 22 2 031116 3 1
6 1 12 2 031116 3 1
6 1 13 2 031116 3 1
6 1 1 2 031116 3 1
6 1 3 2 031116 3 1
6 1 18 2 031116 3 1
6 1 14 2 031116 3 1
6 1 8 2 031116 3 1
7 1 44 2 181116 5 1
7 1 39 2 181116 5 1
7 1 38 2 181116 5 1
7 1 34 2 181116 5 1
7 1 25 2 181116 5 1
7 1 24 2 181116 5 1
7 1 23 2 181116 5 1
7 1 22 2 181116 5 1
7 1 12 2 181116 5 1
7 1 13 2 181116 5 1
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Meron
Harym Kopuihex 3a Jpyre
PC,ZI,HI/I 6p b Jrapneie b BCTaA ora a' 3alaxama O].lel—lé? IIocCMaTpame 0608 Ba. I/I.e
Sequence Pllz)t ngaber Trge]ﬁjmber Egent Bogie date of the Hombaja Methoapused Opthe?I !
number . Scoring -
observation for observations
observation
7 1 1 2 181116 5 1
7 1 3 2 181116 5 1
7 1 18 2 181116 5 1
7 1 14 2 181116 5 1
7 1 8 2 181116 5 1

Ha ocmatpanoj moBpmmHu Ha @Dpymikoj ropu
(ornenHa mapuena 1), BpiieHo je Oenexerme EeHOTONTKUX
(enomena OMOTHYKMX W abuoTHUkux (omrehema)
norahaja Ha HHBOY OIJI. I0JbAa-€KCTEH3WBHO, Tabena
(XX2009.ITXE) crabana xpacta kuTmaka (Quercus petrea
L.) ox moueTrka roxgmHE ma IO Kpaja Bereranuje. Tokom
npeor mpernena 01.04.2016. koHcTaToBaH j€ mMoOYeTaK
JUcTama cTabana, ogHocHO A0 HuBoa of 1%. IIpernexom
crabana 06.04. KOHCTaTOBAHO je JIMCTamke CBUX cTabaja
Ha MOBPIIMHKU Ha HUBOY of 33%. Tokom mpernena 13.04.
cBa cTabna cy Owia mpojucTaia Ha HUBO 10 99%, IOk je
TokoMm mpernena 20.04. mpumehena MOTHMyHa ONIHMCTAaIOCT
CBUX crabasa Ha 4YWTaBoj moBpmuHHU. [Ipermemom
npahennx crabama Ha moBpmmEH 31.08. HuCy
KOHCTATOBAaHE HHKaKBe MPOMEHe Ha JNHumhy Yy BHIY
Cyllekha WIM paHHjer omnajama Juinha, Kao HHU Jpyre
3HauajHe mpomeHe. Tokom mperiena moBpuinHe 3.11.
KOHCTAaTOBaHA je¢ JIeKOoJopH3alMja W omnajame Jjuirha ca
66% TmOBpIIMHE KpOIllke CBUX cradana. [Ipernemom
nospirae 18.11.2016. roguae yTBphEeHO je Aa je Ha CBUM
cTabirMa Ha MOBPILIMHH MOTITYHO ONajo Juirhe.

[MocmaTpamem (dheHoNomKnX (deHomena
OMoTHYKKNX U abnoTnukux (omrehema) noralhaja Ha HUBOY
crabma-uHTeH3MBHO,  (Tabema  XX2009.IIXM), wHa
Opymikoj ropu (orneaHa napuena 1), onHocHo 15 crabana
xpacta kuTehaka (Quercus petrea L.) Ha MOBPIIMHK
omomHamKanujcke Tauke HuBoa Il youeHe cy crnenehe
(deHoOJIOIIKE  TOjaBe Yy  IOJEAMHUM  BPEMEHCKHM
nepuormMa. [IpuiirkoM IpBoT mperiiena Ha HUBOY cradia
01.04.2016. xoHCTAaTOBAaHO j& MUCTamke HAa HUBOY 1O 1%.
[pernenom crabana 06.04. kKOHCTATOBAaHO je IUCTaEbE
cBux npaheHnx crabanga Ha MOBPITMHU Ha HUBOY o7 33%.
Toxom mpernexa 13.04., cBa mpahena crabna cy Ownna
nposMcTaiga Ha HUBO 10 99%, IOK je TOKOM mperjiena
20.04., npumeheHa MOTIMyHa OJINCTAIIOCT CBUX cTabana of
100%, OJHOCHO KOHCTATOBaHO j€ Ja j€ 3aBpILICHO
nmuctame. [Ipernenom mpahennx crabana Ha MOBPIIMHH
31.08. HUCY KOHCTATOBaHE HHKAKBE MPOMEHE Ha JUIINY Yy
BUJIY CYIIIEHha WK PaHUjer omnajiama numha, Kao HH JApyre
3Ha4yajHe mpoMmeHe. TokoMm mpersieaa crabama 3.11.
npumehena je nexonopuszanyja u onagame aumtha ca 66%
VKyIIHE TIOBPIIMHE KpOIIke TmpaheHmx  crabana.

Recording of phenological phenomena of biotic
and abiotic (damaging) events on the sample plot on
Fruska Gora (monitoring plot 1) was performed on sessile
oak trees (Quercus petrea L.) from the beginning to the
end of the growing season (at sample plot level —
extensively, (XX2009.PHE). During the first inspection in
2016, which was done on April 1%, the trees had started to
leaf, but only 1% of them. On April 6™, the intensity of
leafing was up to 33% in all trees on the plot. It amounted
to 99% on April 13" and on April 20" all the trees on the
plot were in full leaf. The inspection of monitored trees
carried out on August 31* recorded no changes on the
leaves in the form of leaf decline, early leaf drop or some
other significant changes. During the inspection of the plot
on November 3" discolouration and defoliation affected
66% of the whole crown area. Complete leaf rejection of
all trees on the plot was registered in the inspection on
November 18", 2016.

Recording of phenological phenomena of biotic
and abiotic (damaging) events on the Level Il sample plot
on Fruska Gora (monitoring plot 1) was performed on 15
sessile oak trees (Quercus petrea L.) at individual tree
level, intensively (Table XX2009.PHI) and the following
phenological events were recorded in certain time periods.
During the first inspection in 2016, which was done on
April 1%, leafing of 1% was recorded. On April 6", the
intensity of leafing was up to 33% in all trees on the plot.
It amounted to 99% on April 13" and 100% on April 20"
which means that all the trees on the plot were in full leaf.
The inspection of monitored trees carried out on August
31% recorded no changes on the leaves in the form of leaf
decline, early leaf drop or some other significant changes.
During the inspection of the plot on November 3 |
discolouration and defoliation affected 66% of the whole
crown area. Complete leaf rejection of all trees on the plot
was registered in the inspection on November 18", 2016.

226



Ilpernemom mpahennx cradama 18.11.2016. romuxe
yTBpheHo je nma je Ha CcBUM cTabimMa TOTIYHO OMalio
muihe.

IMapuesa Apyror HUBoa MOHUTOPUHTAa Y Ouanuma Level 11 monitoring plot in Odzaci

Tadeaa 79. (XX2009. PLP) dopmymap 3a peructpauujy apseha u3abpaHOr 3a HMHTEH3UBHU (PEHOJIOIIKH
MoHuTOpUHT (Ontamm)
Table 79. (XX2009. PLP) Form for registration of trees selected for the intensive phenological monitoring

(Odzaci)

Pennu 6p. Bp.napnene Hr-s[;l((:i")rga Hatym Bp crabna Bupmis Ipasan Tosumja Apyre .
Sequence Plot Tree MOCTaBJbakha Tree FLCO KpyHE ocMaTpama ocMaTpara oreepsanje
no. number species Installation date number visible part visible direction \{ertlc_al Othe(

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

VY HapennuM Tabenama Ouhie mpuKazaHHU MOAAIN The following tables contain the data obtained by
J00ujeHn (eHOIOIKUM ocMaTpameM, ca phenological observation on the Level Il sample plot in
ononHanKanujcke Tauke HUBoa Il y Oyannma. Odzaci.

Tadeaa 80. (XX2012.PHE) Benexemwe deHomomkux (eHoMeHa OHOTHYKHX M aOMOTHYKHX (omiTehera)
norahaja (Ha HUBOY OT'JI. TI0JbA - EKCTEH3UBHO, 3a Hapueny y Oyanuma)

Table 80. (XX2012.PHE) Phenological occurrences of biotic and abiotic (damaging) events (at the sample plot
level-extensive, Odzaci plot )

Harym Orena Apyre .
I;Z}a};l;ni% Bp.mapuene Bpcre/ Species Jorabaj 3anakama noraljaja obceppatnje
b Plot number Event code date of the Scoring Other
numper observation observations
1 3 051 1 0104 16 1
2 3 051 1 06 04 16 2
3 3 051 1 1304 16 4
4 3 051 1 2004 16 5
5 3 051 1 3108 16 5
6 3 051 2 031116 3
7 3 051 2 181116 5
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Tadena 81. (XX2012. PHI) Benexeme deHomomkux GpeHomMeHa OHOTHYKHUX U abnoTnukux (omrehema) norahaja
(Ha HMBOY cTa0Ia-WHTEH3UBHO, Mapiena y Ouaniuma)
Table 81. (XX2012. PHI) Recording of phenological phenomena of biotic and abiotic (damaging) events (at the

individual tree level-intensively, for the sample plot in Odzaci

Penuu 6p.
Sequence
number

Penuu 6p.
Sequence
number

Bp.naprene
Plot number

Bp npsera
Tree number

Jorabaj

Event code

Jarym
3alakamba
date of the
observation

Onena
norahaja/Scoring

Meron
kopuihex 3a
TIOCMaTpambe
Method used

for
observation

Jpyre
obcepBarje
other
observations

1 1 3 1 1 0104 16 1 1
1 1 3 3 1 0104 16 1 1
1 1 3 4 1 0104 16 1 1
1 1 3 7 1 0104 16 1 1
1 1 3 12 1 010416 1 1
1 1 3 15 1 010416 1 1
1 1 3 22 1 0104 16 1 1
1 1 3 27 1 0104 16 1 1
1 1 3 34 1 010416 1 1
1 1 3 35 1 010416 1 1
1 1 3 36 1 0104 16 1 1
1 1 3 38 1 0104 16 1 1
1 1 3 40 1 0104 16 1 1
1 1 3 46 1 0104 16 1 1
1 1 3 48 1 010416 1 1
2 1 3 1 1 06 04 16 2 1
2 1 3 3 1 06 04 16 2 1
2 1 3 4 1 06 04 16 2 1
2 1 3 7 1 06 04 16 2 1
2 1 3 12 1 06 04 16 2 1
2 1 3 15 1 06 04 16 2 1
2 1 3 22 1 06 04 16 2 1
2 1 3 27 1 06 04 16 2 1
2 1 3 34 1 06 04 16 2 1
2 1 3 35 1 06 04 16 2 1
2 1 3 36 1 06 04 16 2 1
2 1 3 38 1 06 04 16 2 1
2 1 3 40 1 06 04 16 2 1
2 1 3 46 1 06 04 16 2 1
2 1 3 48 1 06 04 16 2 1
3 1 3 1 1 1304 16 4 1
3 1 3 3 1 1304 16 4 1
3 1 3 4 1 1304 16 4 1
3 1 3 7 1 1304 16 4 1
3 1 3 12 1 1304 16 4 1
3 1 3 15 1 1304 16 4 1
3 1 3 22 1 1304 16 4 1
3 1 3 27 1 1304 16 4 1
3 1 3 34 1 1304 16 4 1
3 1 3 35 1 1304 16 4 1
3 1 3 36 1 1304 16 4 1
3 1 3 38 1 1304 16 4 1
3 1 3 40 1 1304 16 4 1
3 1 3 46 1 1304 16 4 1
3 1 3 48 1 1304 16 4 1
4 1 3 1 1 2004 16 5 1
4 1 3 3 1 2004 16 5 1
4 1 3 4 1 2004 16 5 1
4 1 3 7 1 2004 16 5 1
4 1 3 12 1 2004 16 5 1
4 1 3 15 1 2004 16 5 1
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Penuu 6p.
Sequence
number

Penuu 6p.
Sequence
number

Bp.napnene
Plot number

bp npsera
Tree number

Jorabaj
Event code

Jarym
3aliaxama
date of the
observation

Onena
norahaja/Scoring

Meron
Kopuihex 3a
TocMaTpame
Method used

for
observation

Jpyre
oOcepaaryje
other
observations

4 1 3 22 1 2004 16 5 1
4 1 3 27 1 2004 16 5 1
4 1 3 34 1 2004 16 5 1
4 1 3 35 1 2004 16 5 1
4 1 3 36 1 2004 16 5 1
4 1 3 38 1 2004 16 5 1
4 1 3 40 1 2004 16 5 1
4 1 3 46 1 2004 16 5 1
4 1 3 48 1 2004 16 5 1
5 1 3 1 1 310816 5 1
5 1 3 3 1 310816 5 1
5 1 3 4 1 310816 5 1
5 1 3 7 1 310816 5 1
5 1 3 12 1 310816 5 1
5 1 3 15 1 3108 16 5 1
5 1 3 22 1 310816 5 1
5 1 3 27 1 310816 5 1
5 1 3 34 1 310816 5 1
5 1 3 35 1 310816 5 1
5 1 3 36 1 3108 16 5 1
5 1 3 38 1 310816 5 1
5 1 3 40 1 310816 5 1
5 1 3 46 1 310816 5 1
5 1 3 48 1 310816 5 1
6 1 3 1 2 031116 3 1
6 1 3 3 2 031116 3 1
6 1 3 4 2 031116 3 1
6 1 3 7 2 031116 3 1
6 1 3 12 2 031116 3 1
6 1 3 15 2 031116 3 1
6 1 3 22 2 031116 3 1
6 1 3 27 2 031116 3 1
6 1 3 34 2 031116 3 1
6 1 3 35 2 031116 3 1
6 1 3 36 2 031116 3 1
6 1 3 38 2 031116 3 1
6 1 3 40 2 031116 3 1
6 1 3 46 2 031116 3 1
6 1 3 48 2 031116 3 1
7 1 3 1 2 181116 5 1
7 1 3 3 2 181116 5 1
7 1 3 4 2 181116 5 1
7 1 3 7 2 181116 5 1
7 1 3 12 2 181116 5 1
7 1 3 15 2 181116 5 1
7 1 3 22 2 181116 5 1
7 1 3 27 2 181116 5 1
7 1 3 34 2 181116 5 1
7 1 3 35 2 181116 5 1
7 1 3 36 2 181116 5 1
7 1 3 38 2 181116 5 1
7 1 3 40 2 181116 5 1
7 1 3 46 2 181116 5 1
7 1 3 48 2 181116 5 1
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Ha ocmatpanoj mospmman y Onanuma (oriemHa
napiena 3), BpUIEHO je Oenexeme (HEeHONOMKUX
(deHomena OWOTHUKMX U abuoTHuUkuX (omrTehema)
norahaja Ha HHBOY OIJI. TOJba-€KCTEH3MBHO, (Tabena
XX2009.1TXE) crabana xpacta jyxiaka (Quercus robur
L.) om moueTka TroAMHE TMa [0 Kpaja BereTaiwje.
[pernenom crabana 01.04.2016. koHCTATOBaH je MOYETaK
miuctama crabama go csera 1%. Ilpermemom crabana
06.04. yrBpheHo je nucrame cBUX cTabana IO HHBOA O
33%. Ilpermemom crabanma 13.04, yrBpheHa je
npoiucTanocT a0 99%, a mpernemom 20.04. mpumehena je
MOTITyHAa OJHUCTAJOCT cTabajla Ha YUTAaBOj IOBPIIWHM,
OJIHOCHO 3aBplicHa je (eHodasza iucrtama. [Iperimemnom
noBpumuHe 31.08. Hucy npumeheHe HUKakBe MPOMEHE Ha
mumhy y BUAY Cyllema WIH paHHjer onajama Jumiha.
IIpernenom nopiuue 3.11. yrBpheHa je aexoiopusaryja
U omajame Juiiha ca 66% yKylHE MOBPIIUHE KPOIIEkHE
cBux crabama. Toxom mperieqa mopmuHe 18.11.2016.
roguHe yTBpheHO je ma je Ha CBUM crabimMa Ha
MOBPIIVMHH MOTIYHO omao jumhe.

[Nocmatpamem (heHoNmOIIKIX (heHomeHa
OmoTHYKNX U abnotnukux (omrehema) norahaja Ha HUBOY
crabna-uHTeH3UBHO, (Tabena XX2009.ITXWN), ognocHo 15
crabama xpacra Jgyxkmaka (Quercus robur L.) mHa
NOBPLIMHK OMOWHIMKaNWjcke Tauke HHBoa Il youene cy
cienehe deHomomIKe TMoOjaBe y TOj€AMHUM BPEMEHCKUM
nepuoauma. Ilocmarpajyhim 15 crabana oxpehenux 3a
MHTEH3MBHO Tpaheme, MOXKe ce JIOHETH HCTH 3aKJbydaK
10 MUTamky (HEHOJIONIKKX T10jaBa Kao M KOJ eKCTEH3MBHOT
npahewa, ogHOCHO mpahema Ha YHTABOj TOBPIIMHH.
[Ipunmkom mpBor npernena Ha HUBOY crabma 01.04.2016.
KOHCTaTOBAaHO je JiucTambe Ha HUBOY 10 1%. Ilpernmenom
crabana 06.04. nmpumeheHo je nucrame cBuUX mHpaheHUx
ctabana Ha MOBPIIMHU Ha HUBOY A0 33%, MOK Cy TOKOM
npernena 13.04., cBa npahena crabna Owia mponucrana
Ha HUBO 710 99%. Ilpernemom cradana 20.04. mpumehena
je moTmyHa onmcTanocT cBux crabama ox 100%, te je
KOHCTATOBAaHO Ja je 3aBpuieHa QeHodasza JucTama.
[Ipernenom npahenunx crabana Ha nopmuHu 31.08. HECY
EBUJICHTHPAHE npoMeHe Ha JUmhy |y  BHAY
JICKOJIOpHU3alidje, CyIllIeha WM paHHjer omnaaama Jumiiha,
Ka0 HHU Jpyre 3Ha4yajHe MpoMeHe. TOKOM mperiieaa
crabanma 3.11. yrBpheHa je nmexonopu3anuja juinha
omajame yuntha ca 66% moBpIMHE Kpolnme mpaheHux
crabana. Ilpermenmom mnpahenux crabama 18.11.2016.
roguHe yTBpheHo je na je Ha cBuM cTaOnuma numihe
OI1aJI0 Y MOTITYHOCTH.

Recording of phenological phenomena of biotic
and abiotic (damaging) events on the sample plot in
Odzaci (monitoring plot 3) was performed on pedunculate
oak trees (Quercus robur L.) from the beginning to the end
of the growing season (at sample plot level — extensively,
(XX2009.PHE). During the first inspection in 2016, which
was done on April 1%, the trees were in the initial phase of
leafing, up to 1%. On April 6", the intensity of leafing was
up to 33% in all trees on the plot. It amounted to 99% on
April 13" and on April 20" all the trees on the plot were in
full leaf. The inspection of monitored trees carried out on
August 31% recorded no changes on the leaves in the form
of leaf decline or early leaf drop. During the inspection of
the plot on November 3" discolouration and defoliation
affected 66% of the whole crown area. Complete leaf
rejection of all trees on the plot was registered in the
inspection on November 18", 2016.

Recording of phenological phenomena of biotic
and abiotic (damaging) events at individual tree level -
intensively (Table XX2009.PHI), i.e. on 15 sessile oak
(Quercus petrea L.) trees on the Level Il sample plot
recorded the following phenological events in certain time
periods: the observation of 15 trees selected for intensive
monitoring provided the same results as the extensive
monitoring carried out on the whole area of the plot.
During the first inspection in 2016, which was done on
April 1%, the trees were in the initial phase of leafing, up to
1%. On April 6™, the intensity of leafing was up to 33% in
all trees on the plot. It amounted to 99% on April 13" and
on April 20" all the trees on the plot were in full leaf and
the leafing phenophase was completed. The inspection of
monitored trees carried out on August 31% recorded no
changes on the leaves in the form of leaf decline or early
leaf drop. During the inspection of the plot on November
3" discolouration and defoliation affected 66% of the
whole crown area. Complete leaf rejection of all trees on
the plot was registered in the inspection on November
18", 2016.
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21. OHEHA CACTABA U 3ACTYIIUBEHOCTH
INPU3EMHE BEI'ETAIIUJE

Toxom 2016. TOmmMHE, OIlcHA IPU3EMHE
Bereranyje 00aBJheHA je Ha OMOMHIUKAIMjCKAM TadKama
npyror HmBoa (®dpymka ropa u Oyamu) kako Ou ce
JOOWIM TOAalM O 3acTYIUbEHOCTH OWJBHHUX BpCTa Ha
UCTPaXMBAaHUM JIOKaIWTeTUMa. llpu3eMHa Bereranuja
Urpa BaXHY YJIOTY y KpYXelhby BOJAEC U XPaHJbUBHX
MaTepHja y eKOCUCTeMY, Pa3MEHH racoBa y atMoc(epu u
BaKaH j€ IMOKa3aTeJb CTaTyca ITyMCKHX EKOCHCTEeMa.
[lpm3zemna Bereramuja, OIHOCHO HEH cacTaB U
Pa3HOBPCHOCT MpEACTaBba BayKaH MOKa3aTelb y MPOLCHU
OononuBep3uteTa. Takole, mpu3eMHa BereTamnyja MOXKe
MOCTY)KUTH M Kao 3HauajaH OMO-WHINKATOP EKOJIOIIKUX
MpoMeHa Koje ce JiellaBajy YHyTap HEKOI EKOCHUCTEeMa.
Cpaka mpoMeHa aOHMOTCKE W OHOTCKE TIPUPOAE MOXKE
JIOBECTH [0 3HAYajHUX TPOMEHa Yy Bereraudju. Ha
MpHU3eMHY BeTeTalfjay 4ecTo Jenyje Bulie (akropa a He
caMo jeJlaH WJIM BereTaldja MOXKe WICHTHUYHO Jia pearyje
Ha JIeJI0Bambe Pa3IMIUTHX (pakTopa.

21. ASSESSMENT OF GROUND VEGETATION
COMPOSITION AND ABUNDANCE

The objective of the ground vegetation assessment
on Level Il sample plots (Fruska Gora and Odzaci) was to
obtain data on the abundance of plant species in the study
area. Ground vegetation plays an important role in water
and nutrient cycling, exchange of gases in the atmosphere
and it is an important indicator of the status of forest
ecosystems. Ground vegetation, i.e. its composition and
diversity, is an important indicator of biological diversity.
Ground vegetation can further serve as an important bio-
indicator for environmental changes that occur within
ecosystems. Any change of abiotic and biotic nature can
lead to significant changes in the vegetation. Ground
vegetation is often affected by multiple environmental
factors, not just one and sometimes it can produce the
same responses to the influence of various factors.

Cauxka 455. Ornenne nospiirae Ha Opymikoj
TOpH.
Figure 455. Monitoring plots on Fruska gora

OcuM OCHOBHE TIPOIICHE YKYMHOTr Opoja BpcTa U
MPUCYCTBA PETKUX OWJBHUX BPCTa, MOTY c€ JOOUTH

Cauxa 456. Ornenne nospmuHe y Oyanuma

Figure 456. Monitoring plots in Odzaci

In addition to the basic assessment of the total
number of species and the presence of rare plant species,
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NOJa M O TIPHCYCTBY WHBAa3WBHUX OMJBHHX BpCTa.
WHTpogykoBaHe OWJpHE BpCTE CMaTpajy c€ HAPOUUTO
BpEIHUM MOKa3aTeJheM IPOMEHa Y €KOCUCTEMY, a MOTY /1a
MPOY3POKY]jy U HEXKEJbeHe MPOMEHe ONOINBEP3UTETA.

[IpexHocT WCTpaknBama NPU3EMHE BETETAIH]je
oryiefia ce y PeNaTHBHO JIaKoj MPOLIEHH M HIKO] LIEHH Y
ONHOCY Ha HeKa JApyra HCIUTHBaka Kao IITO CY
3araleHOCT Ba3gyxa WM 3eMJBHINTA. [IpHKymIbamem
HojlaTaka Ha TEpeHy pa3MaTpaHe Cy cBe OWJbHE BpCTa,
YKJBY4yjyhu nuinajeBe U MaXOBUHY.

Ha Ounomnamukammjckum taukama (dpymika ropa u
Oyai) TOCTaB/bEHO j€ MO IET OMICIHMX IOBPIINHA
(cnuka 455 u 456) Bemmumue 10 X 10 m (= 500 m?).
Onena mpusemMHe Beretanuje 00aBJbeHA je TPU IyTa
TOKOM BETETAl[MOHOI' Iepuoja, Tako Ja je MpoydaBaH
nposichHu, JTeTHH U jecehU acleKT Bereraiuje. 3a oueHy
npuseMHe Bereranuje kopuinhed je Braun-Blanquet
meton. IlpBa omeHa mpusemHe Bereranuje Ha Dpymikoj
ropu  obaBmeHa je  12.05.2016.rogune,  apyra
08.07.2016.romuue a Tpeha 16.09.2016.ronuxe.

Ha Ouomnmmkammjckoj Taukn Oyaiy mpBa oleHa
npuzemHe Bereranuje obaBibeHa je 20.05.2016.rogwune,
npyra 15.07.2016.ronune a Tpeha 23.09.2016.ronune.

Y Tabenama (82 wm 83) 10a 672012.PLV
NpYKa3aHu Cy TOJAlK O OTJIETHUM IOBpIIMHAMA 3a 00a
UCTpaXMBaHa  JioKajgutera  (HAIAMOpCKAa  BHCHHA,
reorpadcka IUPUHA U JTyXKHHA, TaTYMH KaJia Cy aHaJIn3e
IpU3eMHEe Bereralnyje 00aBJbeHE, BHCHHA IPU3EMHE
Beretaije W np.). Y Tabemama (84 wu 85) 100
672012.VEM mnpukazane cy eBUJICHTUpaHE OWUJbHE BPCTE
no Opojy mapieie, BpeMeHy Kaja je OIleHa IpH3eMHE
Bereranyje o0aB/beHa M TMOKPOBHOCT 3a CBaKy OWJbHY
BPCTY.

Ha ®pymkoj ropu yrtBpheHo je ykymHo 12
OmwpHHX BpcTa. Hajsehm Opoj eBumeHTHpaHWX BpcTa
npunanao je kmacu Dicotyledones u To 10 Bpcrta mok cy
perucrpoBane camo JBe OusbHe Bpcte (Festuca drymeja
Mert. & Koch u Poa annua L.) koje mpunanajy kiacu
Monocotyledones. Ha ®pyiikoj ropu JAOMHHAHTHE CY
oune Bpcre Hedera helix L. u Rubus caesius L.
[lpucyctBo snmajeBa W MaxOBUHA Ha  OTJICTHUM
MOBPIIMHAMA HHJE PETUCTPOBAHO.

Ha ouonnaukaiujckoj Tauku Ouyarm yTBpheHo je
10 6mwbHuX Bpera. Camo jenHa OusbHA BpCTa MpHIagana je
xiacu Monocotyledones, Bpcra Poa annua L. a cBe ocraine
eBHJICHTHpaHe BpcTe npumaaaie cy kiaacu Dicotyledones.
Mo 6pojHocTH M3aBajana ce Bpcra Glechoma hederacea L.

data can be obtained on the presence of invasive plant
species. Introduced plant species are particularly valuable
indicators of the changes in ecosystems as they can cause
undesired changes in biodiversity.

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.

Ground vegetation assessment was carried out on
five 10 x 10 m (= 500 m?) sampling units (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 ground vegetation on Fruska Gora was
carried out on May 12" 2016, the second followed on
July 8™ and the third on September 16", 2016.

On the sample plot in Odzaci, the first assessment
was carried out on May 20™ 2016, the second followed on
July, 15™ and the third on September 23", 2016.

Tables (82 and 83), 10a 672012.PLV show the
basic information on the sampling units onr 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 (84 and 85) 106
672012.VEM present plant species recorded per unit,
assessment dates and ground cover for each species.

A total number of 12 plant species was recorded
on FruSka Gora. The greatest number of the recorded
species belonged to the class of Dicotyledones (10
species), while only two species (Festuca drymeja Mert.
& Koch and Poa annua L.) belonged to Monocotyledones.
The dominant species on Fruska Gora were Hedera helix
L. and Rubus caesius L..The presence of lichen and moss
was not registered.

On Odzaci sample plot, 10 plant species were
found. Only one plant species belonged to the class of
Monocotyledones - Poa annua L. and all other recorded
species belonged to the class of Dicotyledones. Glechoma
hederacea L was the most abundant species.
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TaGena 84. (XX2012.VEM) ®PYIIKA FOPA
Table 84. ( XX2012.VEM) FRUSKA GORA

.,ﬁg O = g - ° L o 2 E o = % %)
22| 28 |2V 8 &7 =2 s5 |03 | 28 g5 52
g% |° ©® = Ehe & 3
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 50% 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 10% 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 15% 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 25% 5
42 1 3 1 193.004.007 3 1 50% 5
43 1 3 1 183.049.003 3 1 5% 5
44 1 3 1 095.001.999 1 1 5% 5
45 1 3 1 128.001.001 3 1 25% 5
46 1 3 1 105.001.999 1 1 10% 5
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.,ﬁg O = g - ° Lo 2 E ) I = % 1%}
22| 28 |2V 8 &7 =2 s5 |03 | 28 g5 52
g% |° ©® = he & 3
a7 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 15% 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 70% 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
87 1 4 3 080.021.001 3 1 5% 5
88 1 5 1 080.009.075 3 1 75% 5
89 1 5 1 128.001.001 3 1 50% 5
90 1 5 1 183.049.003 3 1 15% 5
91 1 5 1 193.004.007 3 1 10% 5
92 1 5 1 168.001.020 3 1 10% 5
93 1 5 1 080.021.001 3 1 5% 5
94 1 5 1 095.001.999 1 1 5% 5
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g = 3 é Lo g g & o % g
o3 ° S5 Z 8 o5 » o S 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 5% 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 5% 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
55 3 4 1 193.016.001 3 1 60% 5
56 3 4 1 139.004.999 1 1 5% 5
57 3 4 1 169.041.001 3 1 25% 5
58 3 4 1 110.001.001 3 1 10% 5
59 3 4 1 080.026.004 1 1 1% 5
60 3 4 1 095.001.003 1 1 10% 5
61 3 4 2 193.016.001 3 1 50% 5
62 3 4 2 139.004.999 1 1 5% 5
63 3 4 2 169.041.001 3 1 20% 5
64 3 4 2 110.001.001 3 1 10% 5
65 3 4 2 080.026.004 1 1 1% 5
66 3 4 2 095.001.003 1 1 10% 5
67 3 4 3 193.016.001 3 1 50% 5
68 3 4 3 139.004.999 1 1 5% 5
69 3 4 3 169.041.001 3 1 25% 5
70 3 4 3 110.001.001 3 1 10% 5
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71 3 4 3 080.026.004 1 1 1% 5
72 3 4 3 095.001.003 1 1 10% 5
73 3 5 1 151.019.001 3 1 50% 5
74 3 5 1 139.004.999 1 1 5% 5
75 3 5 1 095.001.003 1 1 5% 5
76 3 5 1 035.001.001 1 1 5% 5
77 3 5 1 151.001.004 3 1 10% 5
78 3 5 1 169.041.001 3 1 20% 5
79 3 5 1 193.016.001 3 1 5% 5
80 3 5 1 110.001.001 3 1 10% 5
81 3 5 2 151.019.001 3 1 50% 5
82 3 5 2 139.004.999 1 1 5% 5
83 3 5 2 095.001.003 1 1 5% 5
84 3 5 2 035.001.001 1 1 5% 5
85 3 5 2 151.001.004 3 1 10% 5
86 3 5 2 169.041.001 3 1 25% 5
87 3 5 2 193.016.001 3 1 5% 5
88 3 5 2 110.001.001 3 1 15% 5
89 3 5 3 151.019.001 3 1 50% 5
90 3 5 3 139.004.999 1 1 5% 5
91 3 5 3 095.001.003 1 1 5% 5
92 3 5 3 035.001.001 1 1 5% 5
93 3 5 3 151.001.004 3 1 15% 5
94 3 5 3 169.041.001 3 1 20% 5
95 3 5 3 193.016.001 3 1 5% 5
96 3 5 3 110.001.001 3 1 15% 5

22. TIPOLEHA OIITEREKBA JIMITRA Ol O30HA

Ha napuenu 3a MOHUTOpUHI Jpyror HHBOa Ha
Opymikoj ropu obaebeHa je 31. 08. 2016. romune
nporieHa omreheHocTd Jmimmha o 030HA Ha TIIaBHUM
Bpctama  apseha  (OOpaszany  672004.LTF). 3a
uAeHTH(PUKALM]y BUAJBUBUX CHMIITOMAa omrtehema o
030HAa y30pPKOBaHO je jMiihe U3 Kpollkbu cTabana xpacra
KAThaka 1 OykBe. Ca nBa crtalna KUTHaKa WU jeJHOT
crtabna OykBe, CaKyIJb€HO jeé M TOMOhy pydYHE JIyre
(yBehame X12) mpernenaHo MOTIYHO pa3BujeHO Juiihe
KOje je OMJIO U3JI0KEHO JUPEKTHO] CYHYEBO] CBETJIIOCTH.
CakymbeHH MaTepdjal Ha JIMIY MeCTa je CHaKoBaH Yy
nanipHe Bpehuile m moHOBO mperienan y jgabopaTopuju
HNucturyTa y3 momoh crone myme. Ha nmmhy Hucy
YOUCHH CHUMIITOMH KOju O ykazamu Ha omrehema

22. ASSESSMENT OF FOLIAR OZONE INJURY

Ozone injury assessment was conducted on the
main tree species on the Level Il sample plot on Fruska
Gora. It was done on August 31" 2016 (Form
672004.LTF). The leaves required for the assessment of
visible symptoms of foliar ozone injury were sampled
from the sunlight 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 (12x magnification). The collected material was
immediately packed in paper bags to be examined once
again in the laboratory of the Institute using a table
magnifier this time.There were no signs typical of foliar
ozone injury on the leaves. The leaves sampled from the
sun-exposed crowns of hornbeam and lime trees in the
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M3a3BaHa 030HOM. Ha MecTnma eKCHOHHMpaHHM CYHIy Yy
HENoCpenHo] ONWM3WHM Taplene ca HWHTEH3UBHUM
MOHHUTOPHHTOM, Tperiieaano je auihe Ha cTabiuMma numne
u rpaba. CUMOTOMHM THUIIMYHU 3a JEJIOBamkbe 030HA HUCY
yrBphenu Hu Ha oBuM Bpcrama (O6pasan 672012.LSS).

I[To uctom moctymnky, Ha OMOMHAMKALIN]CKO] TAUKU
gpyror HuBoa y OpamuMa o0aB/beHa je MpolLeHa
omrehenoctn aumha o 030Ha Ha IJIABHUM BpcTama
npeeha. Ilpomena cumnroma omrehema oOyxBaTmia je
y30pKe juiiha caKyrybeHe U3 JOCTYIHUX (JOBHX) JIe0Ba
Kpommu crabama mepa (QUErcus cerris) m cBux menoBa
xpormsu Acer campestre, Acer tataricum u Crataegus sp.
CakyIubeHO je M mperiielaHo MOTIYHO pa3BHjeHo juirhe
27. 07. 2016. roguHe Koje je OMIIO M3JI0KEHO AMPEKTHO]
cyH4eBOj cBeTiocTd. Kao m paHMjux TofumHa, yTBphHEH je
u3pasuto jak Hamax nenennune  (Microsphaera
alphitoides Griff. et Maubl.) Ha cakyrybeHHM JHCTOBUMA
nepa. Ha y3opumma ca OHOWHAMKAIMCKE TadyKe HUCY
yTBpheHn cumnToMu omTehema Jwmmha ox  030HA
(O6pazarr 672004.LTF). TIpouena omteheroctn nurrha
on o30Ha 00aBJbE€HA j€é W HA OKOJHO] BETeTAallMjH BaH
orpane Tadyke y HENOoCpenHo] ONM3WHH, a Ha MECTHMa
U3JI0OKEHUM cyHLly. Ha mnpernmemanuM BpcramMa HuUCy
yOUeHH CHMOTOMH omreheHoctH numha oI  030Ha
(O6pa3zar 672012.LSS).

immediate vicinity of the intensive monitoring plot were
also studied. These species didn’t show any signs of
typical foliar ozone injury (Form 672012.LSS).

The assessment aimed at determining foliar ozone
injury on the main tree species was 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 (lower) crown parts of
Turkey oak (Quercus cerris) and all crown parts of Acer
campestre, Acer tataricum and Crataegus sp. The samples
of fully-developed sun-exposed leaves were collected and
examined on July 27", 2016. As in previous years, the
presence of powdery mildew (Microsphaera alphitoides
Griff. et Maubl.) was recorded on the sampled leaves of
Turkey oak trees. There were no signs typical of foliar
ozone injury on the leaves collected on this sample plot
(Form 672004.LTF). Foliar ozone injuries were assessed
on the surrounding vegetation beyond the boundaries of
the sample plot, but in its 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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Tabena 86. (XX2012.PLL) Mudopmanuja o ornegaum napuenama HuBoa |l va @pymikoj ropu u 'y Oyanuma
Table 86. (XX2012.PLL) Data on the Level II sample plots on FruSka gora and in Odzaci
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1 67 1 4509 26 194839 10 1
3 67 3 45 27 17 1910 28 2 1

Tab6ena 87. (XX2004.LTF) I'naBue Bpcre npBeha Ha GmomHankayjckum taukama HuBoa |l Ha @pymkoj ropu u y Oyanuma

Table 87. (XX2004.LTF) Main tree species on the Level II sample plots on Fruska gora and in Odzaci

MHOOPMAIIAJE O OLIEHIN OLIEHA CUMIITOMA OITAXKABA
CTAHJIAPJIHE MH®OPMALIJE/ STANDARD DATA ASSESSMENT DATA SYMPTOM ASSESSMENT COMMENTS
Bpoj Bpoj Bpoj JlaTuncku Bpoj Tatym GHHP- HPHC}’CTZO Apyrux
T 1 HOTHYKUX U aOMOTHYKHX
cexpenne | Jlpxasa Iapuene Crabana Koxspere | MA3MBBDPCTC| Y3ODKA | 0, opama Hatym C | c+1 | Bepudurosaio v BepHrKaLje daxropa)
Sequence | COUNtTY |y oo vation | Number of Species code Scientific | Number of Sampling date Amamse | 0| oy Verified Type of verification f biotic and
ber code name samples Analysis date (e.g. presence of biotic an
num plot number trees abiotic factors)
Cnab HanajJ aMepuyKe MpeKacre
Quercus crenunie (Corythucha arcuata)/
! 67 1 036.004.011 petraea 5 31.08.2016. 31.08. 2016 0 0 He/no Weak attack of the oak lace bug
(Corythucha arcuata)
Fagus Hucy koncraroBanu
2 67 1 036.001.001 silvatica 5 31.08.2016. | 31.08.2016 | O 0 He/no Not recorded
Jax Hamaz nenenHue xpacTta
Microsphaera alphitoides
3 67 3 036.004.008 | Quercus 5 27.07.2016 | 27.07.2016 | 0 | 0 He/no Omrrehersa o urcexara cucasa
cerris Strong attack of oak powdery
mildew Microsphaera
alphitoides
Acer Omrrehewa ox uHCcekara cucadal/
4 67 3 095.001.003 5 27.07.2016 | 27.07.2016 | O 0 He/no Damage caused by sucking
campestre insects
Acer Hucy koncraroBanu
5 67 3 095.001.004 tataricum 5 27.07.2016 | 27.07.2016 | O 0 He/no Not recorded
6 67 3 - Crataegus 5 27.07.2016 | 27.07.2016 | 0 | 0 He/no Hucy xoncratosann
spp. Not recorded
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Tadema 88. (XX2012.LSS) V3opkoBame Ha MECTHMa M3JI0KECHUM CYHILy Y HEIIOCPEIHO] ONM3MHU OMOWHIUKALM]CKUX Tadaka HuBoa Il Ha ®Opymikoj ropu u 'y

Onanuma
Table 88. (XX2012.LSS) Sampling on the light exposed sites in the vicinity of the Level II sample plots on Fruska gora and in OdZaci
) Bpoj O30H
P Apxasa | bpoj Traprerne KBaJipaHara JlaTuHCKYM Ha3UB BpCTE CHMITOMH IpukynbeHo IpukynbeHo Tun . APYTA
en. Country Observation Number of Hatym Scientific name KozE BpCTE Ozone mthe come Bepl/[(l)IfIK_OBaHO Bepuduranuje OITAXKABA
6poj code plot number rectangles Date Species code symptoms Collected leaves| Collected seed Verified Type o_f OTHER
(Ila/ue) verification OBSERVATIONS
(Yes/no
1 67 1 1 31.08. 2016 | Carpinus betulus | 035.001.001| He/no HalYes He/no He/no
2 67 1 1 31.08.2016 | Tiliatomentosa |105.001.001| He/no JalYes He/no He/no
3 67 3 1 27.07. 2016 Quercus cerris | 036.004.008 | He/no HalYes He/no He/no
4 67 3 1 27.07.2016 | Acer campestre |095.001.003| He/no HalYes He/no He/no
5 67 3 1 27.07. 2016 Acer tataricum |095. 001.004| He/no JalYes He/no He/no
6 67 3 4 27.07. 2016 Crataegus spp. - He/no HalYes He/no He/no
7 67 3 4 27.07. 2016 Quercus cerris  |036.004.008| He/no HalYes He/no He/no
8 67 3 4 27.07.2016 | Acer campestre |095.001.003| He/no HalYes He/no He/no
9 67 3 4 27.07.2016 | Acertataricum |095.001.004| He/no HalYes He/no He/no
10 67 3 4 27.07. 2016 Crataegus spp. - He/no HalYes He/no He/no
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23. OAPEBUBAIBE ITIPUPACTA CTABAJIA

Ha ornennum nospmmaama Husoa 2 Ha ®pyiikoj
l'opu m wa mompywjy LIY Onamm wHCTamupanu cy
eIeKTPOHCKH JeHApoMeTpu y Mapty wecemy 2016.
roguae. OBO je HAaCTaBaK MCTPaXKMBama Koja Cy 3amovera
2014. roguHe, ¥ 4YMjH je JaJbi HACTaBaK IUIAHUPAH U Y
HapeaHuM roauHama. KopumheHu cy eneKTpoHCKH
meaapomerpu DRL 26 gemke ¢dupme EMS bpwo.
WucTpyMeHTH cy WHCTanupaHu Ha 00a JIOKaJUTeTa Ha IO
6 omabpammx cTabama W TPUKYIUBAKE TOJaTaka je
00jennmHeHo TPUMEHOM JaTaiorepa.

Enextponcku JIEHIPOMETPH ayTOMAaTCKH
KOHTHHYHPAHO y KpaTKUM BpeMEHCKUM HHTepBaiuma (1
MUHYT) Mepe AeOJpuHCKH mpupacT (cnuka 457). Takobe,
JOJATHOM ONPEMOM Ha HMCTPAKUBAHUM JIOKAIATETUMA
npaTe ce MPOTOK BOJE M XPaHJBHBHX MaTepHja Off KOpeHa
Ka aCHMMJIALMOHUM OpraHuMa, KJIMMAaTCKd MapaMeTpu
Kao IITO Cy TeMIlepaTypa M BIaXKHOCT Ba3Ayxa, Kao H
BJIKHOCT U BOJHU TOTEHIIUjaJl 3¢MJBUIIITA.

UctpaxuBame KMa 3a LWJb Ja OATOBOpU Ha
OUTalkEe KaKo jeAaH, OOHOCHO TIpyna KIMMAaTCKUX H
CTaHWIIHUX (aKkTopa yTU4Yy Ha IeOJBUHCKH MPUPACT H
¢uznonomko crame crabana. Kako Ou ce Aomwio 1o mro
MPEeN3HUjUX TI0j[aTaka, HEONMXOogHO he OuTHM na ce
3armovera uctpaxkupama 2014. roguHe crpoBeay TOKOM
Bumie roguHa. OBa wucTpaxuBama y okBupy ICP cy
neduHUCcaHa Kao HeobOaBesyjeha, amm ce mperopydyje
BUXOBa NpUMEHAa Y LWy IHoBehama [eTabHOCTH
npahema pacra crabana Ha OMOMHAMKAILIMjCKUM TauKama
Hugoa 2.

23. TREE INCREMENT MEASUREMENTS

Level II sample plots on Fruska Gora and in FA
Odzaci had electronic dendrometers installed in March
2016. This was done as part of the research that was
started in 2014 and which is planned to be continued in the
coming years. We wused the electronic DRL 26
dendrometers produced by a Czech company - EMS
Brno. The instruments were installed at both localities. Six
trees were selected at each locality and the collected data
were consolidated using the data logger.

Electronic dendrometers measure tree diameter
increments automatically and continuously at short
intervals (1 minute) (Figure 457). 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 air 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 increment
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 Level Il sample plots more reliable
and comprehensive.

Cauxka 457. [locraBibame eNEKTPOHCKOT JCHIPOMETPA.
Figure 457. Electronic dendrometer.
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IIpBa rogmnaa (2014) mMama 3a mwb ma ce 300T
KaCHOT TIOCTaBJharba TECTHUPA OMpEMa, CaBlala TEXHHUKA
NEpMaHEHTHHUX Mpey3uMama MOoJaTaka M HUXOBE Jajbe
obpane. Y 2015. u 2016. roguHN MPUKYTUBEHA CY TTOJAIN
3a JBa JIOKAJIUTETa TOKOM IIEJIOT BETETAI[OHOT IepHoja
(MHCTpyMEHTH Cy IIOCTaBJbEHM KpajeM Mapra a
JICMOHTUPAHU TIOYETKOM HOBEMODa).

Ha rpadukony 18 mnpukazanu cy pesynraTu
Meperma y 2016. roguHN ca OHMOHAWKAIM]CKE TadyKe ca
Opyuike rope.

Since we were late with the setting up of the
equipment, the first year (2014) of this assessment was
aimed at mastering the technique of data collection and
processing. In 2015 and 2016, date were collected
throughout the whole growing season on both localities
(the instruments were set up at the end of March and
dismantled at the beginning of November).

Graph 18 shows the results of the measurements
on the Level II sample plot on Fruska Gora in 2016.
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I'pajduxon 18. ITlpomena oOuma crabalia ca OMOHIUKAIIM]CKE Tauke ca Dpyiike rope.
Graph 18. Tree diameter changes on the plot Fruska gora

Ha rpadukony 19 npukazanu cy pe3yitaTu
Mepera y 2016. roamHM ca OHMOHIMKAIMCKE TadKe
Onanu.

Graph 19 shows the results of the measurements
on the Level II sample plot in OdZzaci in 2016.
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I'paguxon 19. [Ipomena odbuma crabana ca buoHauKanujcke Tauke Oyaim.
Graph 19. Tree diameter changes on the plot in OdZaci

Takohe, Ha orienHoj noBpmuHu HuBoa 2 Ha
noapyyjy IIY Oyanu y HoBemOpy 2016. ronuHe n3BpiieH
j€ TepMaHEeHTHH npeMmep Koju ce mo cranpapauma ICP
CIpOBOJM Ha cBakux 5 roguHa. Ha mospmumuu 50%50
MeTapa W3BPIICHO j€ MEpeHme CBUX cTadajia MPCHOT
npeunuka Beher on 7 umeHtumerapa. M3mepena cy naBa
YHaKpCHa NpCHa IpPEYHHWKa, BHCHHE CBHUX cTalana |
BUCHHA Ha KOjOj MMOYUIHE KPOLIHa Tj. MECTO TJe ce Hajla3u
npBa XKuBa TpaHa.YTBpheH je u mopranuTeT crabana. 3a
MOCIIeABUX TIeT TouHa (n3Mel)y aBa mpemepa) yrBpheH je
MopTanuTeT 15 crabaia. Y mocMaTpaHoOM MEPHOAY JOIILIO
je 1o Omaror moBehama TemelpHHIE W 3anpemuHe. OBH
nojauy cy oopahenu u npunpemsbenu 3a 6asy ICP koju
he y ®0j outn moxpamenu y 2017. rogunu (tadena 89).

Furthermore, permanent growth measurements
that are according to ICP standards taken every five years,
were performed on the Level II sample plot in FA Odzaci
in November 2016. A 50*50 m plot was used for the
measurement of all trees with a diameter at breast height
above 7 centimeters. The measurements included two
cross diameters at breast height, the height of all trees and
crown base or the height where the first shoot grows. Tree
mortality was also determined. In the last five years
(between the two growth measurements), the mortality
was determined for 15 trees. Basal area and volume
slightly increased in the observation period. All the
collected data were processed and prepared to be entered
into the ICP database in 2017 (Table 89).

Ta6ena 89. Takcaunonu npemep Ha orsiieHoj noBpmrHd HuBoa 2 Ha noapyyjy LY Onaum y 2016. ronunu (Huso 2)
Table 89. Growth measurements on the Level I sample plot in FA Odzaci in 2016 (Level II)

Pennu 6poj/ Bpcra/ Iouerak kpor./ TemespHuUIa/ 3anpemuna/ Mopranuret/
Number Species dl d2 h Crown base Basal area Volume Mortality
1 51 28,3 27,5 21,0 114 0,061 0,660 0
2 51 30,1 29,8 21,0 13,3 0,070 0,766 0
3 51 314 33,0 24,1 12,7 0,081 1,013 0
4 51 34,3 36,0 23,3 11,5 0,097 1,180 0
5 51 38,9 40,0 235 14,0 0,122 1,515 0
6 51 38,1 38,5 22,4 11,7 0,115 1,363 0
7 51 325 32,5 22,2 12,6 0,083 0,958 0
8 51 38,7 40,9 24,3 14,1 0,124 1,590 0
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Pennu 6poj/ Bpcra/ IMouerax kpomr./ Temersauna/ 3anpemuna/ Mopranuter/
Number Species di d2 h Crown base Basal area Volume Mortality
9 51 33,2 32,1 22,1 12,5 0,084 0,963 0
10 51 33,0 344 26,6 13,2 0,089 1,218 0
11 51 33,5 32,1 22,5 12,3 0,084 0,989 0
12 51 35,9 37,7 23,7 14,4 0,106 1,319 0
13 51 37,3 36,8 26,5 14,2 0,108 1,481 0
14 51 49,5 52,5 23,6 11,0 0,204 2,601 0
15 51 33,6 32,2 24,9 15,2 0,085 1,091 0
16 51 35,1 35,3 25,0 15,9 0,097 1,262 0
17 51 55,0 58,7 21,2 10,0 0,254 2,958 0
18 51 27,9 28,5 23,5 11,2 0,062 0,749 0
19 51 37,8 37,0 26,8 14,4 0,110 1,525 0
20 51 25,5 26,7 21,8 14,8 0,054 0,594 0
21 51 39,1 38,8 23,1 13,0 0,119 1,452 0
22 51 36,6 37,0 20,8 10,3 0,106 1,172 0
23 51 27,3 27,5 19,7 11,4 0,059 0,599 0
24 51 30,2 28,7 21,8 12,6 0,068 0,766 0
25 51 36,2 35,5 23,9 14,8 0,101 1,259 0
26 51 34,8 36,9 19,6 12,8 0,101 1,050 0
27 51 45,9 46,4 23,8 11,7 0,167 2,127 0
28 51 32,7 30,1 19,2 12,4 0,077 0,780 0
29 51 31,1 30,5 20,6 11,9 0,075 0,799 0
30 51 44,5 44,2 21,6 13,2 0,154 1,793 0
31 51 37,7 36,6 24,6 13,7 0,108 1,392 0
32 51 32,5 31,2 22,1 13,8 0,080 0,914 0
33 51 40,1 38,1 21,7 11,9 0,120 1,383 0
34 51 50,3 50,4 22,2 11,0 0,199 2,395 0
35 51 30,5 31,3 19,5 10,9 0,075 0,765 0
36 51 34,3 32,0 19,1 11,3 0,086 0,870 0
37 51 30,4 32,6 19,8 10,7 0,078 0,807 0
38 51 44,0 43,9 27,3 18,0 0,152 2,174 0
39 51 32,0 32,0 19,0 6,5 0,080 0,804 0
40 51 422 40,0 21,3 13,1 0,133 1,509 0
41 51 28,7 29,5 23,0 14,7 0,067 0,785 0
42 51 55,9 55,6 22,3 9,9 0,244 2,974 0
43 51 47,7 48,2 20,0 8,9 0,181 1,967 0
44 51 42,5 42,8 23,3 13,3 0,143 1,770 0
45 51 50,4 50,2 22,1 10,1 0,199 2,380 0
46 51 455 44,2 19,8 9,5 0,158 1,695 0
48 51 29,8 31,0 14,2 7,3 0,073 0,551 0
50 1 10,3 10,4 8,7 34 0,008 0,033 0
51 1 9,1 9,7 10,4 55 0,007 0,031 0
52 40 17,8 17,2 12,3 43 0,024 0,146 0
53 1 9,3 8,8 9,8 5,9 0,006 0,028 0
54 13 9,9 10,6 9,2 1,7 0,008 0,034 0
55 1 8,6 7,6 10,9 49 0,005 0,024 0
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Pennu 6poj/ Bpcra/ IMouerax kpomr./ Temersauna/ 3anpemuna/ Mopranuter/
Number Species di d2 h Crown base Basal area Volume Mortality
56 13 10,2 9,8 10,3 51 0,008 0,036 0
57 13 6,0 6,1 8,6 51 0,003 0,012 0
58 1 7,8 8,6 9,3 39 0,005 0,021 0
59 40 7,6 7,8 8,4 34 0,005 0,018 0
60 1 10,8 12,0 9,7 2,8 0,010 0,045 0
61 1 6,7 7,8 9,2 2,9 0,004 0,017 0
62 1 7,9 7,2 10,9 4,0 0,004 0,021 0
64 40 15,2 14,8 12,8 4,0 0,018 0,108 0
65 1 7,9 8,9 9,9 4,6 0,006 0,024 0
66 99 12,0 11,4 9,1 3,6 0,011 0,045 0
67 99 22,1 21,8 10,0 3,0 0,038 0,197 0
68 1 10,9 11,4 8,7 4,0 0,010 0,039 0
69 40 14,7 15,3 10,0 5,3 0,018 0,085 0
70 99 10,4 11,9 10,2 2,8 0,010 0,045 0
71 40 23,8 21,7 17,5 6,3 0,052 0,470 0
72 13 10,2 10,6 9,5 53 0,008 0,036 0
73 13 20,7 23,6 21,9 6,5 0,039 0,423 0
75 40 20,0 20,3 19,4 75 0,032 0,308 0
76 40 21,2 21,8 19,0 7,6 0,036 0,346 0
77 1 7,7 6,9 72 2,7 0,004 0,015 0
78 1 8,0 8,5 9,9 45 0,005 0,023 0
79 1 10,3 8,9 5,9 19 0,007 0,022 0
80 1 14,6 13,5 16,1 6,9 0,016 0,119 0
81 13 10,9 10,4 10,3 4,5 0,009 0,041 0
82 1 10,8 10,1 9,8 5,6 0,009 0,038 0
84 1 8,4 8,2 9,7 4,0 0,005 0,023 0
85 1 14,8 13,1 11,3 53 0,015 0,081 0
86 99 111 8,9 8,1 14 0,008 0,029 0
88 13 8,9 9,7 10,2 55 0,007 0,030 0
89 1 12,3 11,0 12,6 6,5 0,011 0,061 0
90 99 7,0 8,0 8,8 4,0 0,004 0,017 0
91 99 13,1 12,3 9,3 3,2 0,013 0,055 0
92 1 115 11,0 10,7 4,7 0,010 0,048 0
93 40 13,8 13,4 11,5 3,2 0,015 0,078 0
96 13 8,7 8,5 10,3 2,7 0,006 0,026 0
97 1 8,7 9,3 10,8 4,0 0,006 0,030 0
98 40 12,4 13,5 8,7 4,8 0,013 0,054 0
99 99 9,8 10,4 9,3 3,2 0,008 0,033 0
100 99 16,6 16,7 11,8 52 0,022 0,126 0
101 1 10,1 10,7 10,3 4,1 0,008 0,039 0
102 99 6,8 7,2 9,1 35 0,004 0,016 0
103 13 83 7,7 7,3 4,6 0,005 0,018 0
104 13 9.4 9,6 9,8 4,6 0,007 0,031 0
105 1 10,7 10,7 9,5 49 0,009 0,038 0
106 1 15,8 17,0 11,5 59 0,021 0,118 0
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Pennu 6poj/ Bpcra/ IMouerax kpomr./ Temersauna/ 3anpemuna/ Mopranuter/
Number Species di d2 h Crown base Basal area Volume Mortality
108 1 10,5 10,6 10,8 4,2 0,009 0,042 0
109 1 13,0 13,0 11,7 54 0,013 0,072 0
110 1 14,7 18,1 13,7 6,6 0,021 0,141 0
111 1 8,8 8,5 8,3 54 0,006 0,022 0
112 40 19,8 20,3 11,0 44 0,032 0,176 0
113 51 28,7 29,4 22,1 9,3 0,066 0,753 0
114 13 8,2 9,0 9,2 3,0 0,006 0,023 0
115 13 7,3 7,9 8,5 3,7 0,005 0,017 0
116 1 83 8,3 8,6 4,1 0,005 0,021 0
117 1 12,1 9,7 9,0 57 0,009 0,038 0
118 13 11,4 13,3 12,8 44 0,012 0,070 0
119 1 14,2 13,6 9,6 3,9 0,015 0,069 0
120 40 14,9 14,9 8,7 4,1 0,017 0,073 0
121 13 10,1 11,3 9,6 3,8 0,009 0,039 0
122 51 40,3 41,7 22,9 78 0,132 1,604 0
123 40 16,8 16,9 11,5 4,6 0,022 0,126 0
124 1 85 8,1 7,7 51 0,005 0,019 0
125 1 9.4 9,0 8,6 4,7 0,007 0,026 0
126 1 7,6 8,5 8,6 4.8 0,005 0,020 0
127 99 10,5 75 7,3 2,9 0,006 0,022 0
128 99 8,9 8,9 7,8 2,6 0,006 0,022 0
129 1 12,7 13,0 11,5 59 0,013 0,069 0
130 99 9.3 9.4 9,9 3,8 0,007 0,030 0
131 99 11,3 12,4 8,8 4,0 0,011 0,045 0
133 1 10,6 10,6 8,5 3,3 0,009 0,034 0
134 1 9,0 9,1 10,3 3,6 0,006 0,029 0
137 99 6,6 8,3 8,8 31 0,004 0,017 0
138 99 8,9 9,0 9,0 2,3 0,006 0,025 0
140 99 9,0 7.9 8,1 4,2 0,006 0,021 0
141 13 7,7 8,2 8,4 55 0,005 0,019 0
142 13 14,3 15,8 14,1 5,8 0,018 0,120 0
143 13 7,1 78 8,8 4.8 0,004 0,017 0
144 13 7,1 7,0 12,9 6,8 0,004 0,022 0
145 13 11,8 12,0 14,2 7,2 0,011 0,073 0
146 1 15,8 16,6 14,9 7,2 0,021 0,149 0
147 1 8,5 9,4 10,2 3,7 0,006 0,028 0
148 99 9.4 12,0 4,1 1,7 0,009 0,022 0
150 40 14,6 16,5 10,3 4,7 0,019 0,095 0
151 40 26,7 26,8 14,7 6,3 0,056 0,433 0
152 99 17,0 18,1 11,8 4,2 0,024 0,141 0
153 1 17,6 17,7 13,6 7,9 0,024 0,164 0
154 1 14,2 14,0 12,3 7,2 0,016 0,091 0
155 99 15,1 17,7 11,5 2,9 0,021 0,118 0
157 40 314 30,7 15,0 3,5 0,076 0,606 0
158 99 111 12,2 10,2 3,8 0,011 0,049 0
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Pennu 6poj/ Bpcra/ IMouerax kpomr./ Temersauna/ 3anpemuna/ Mopranuter/
Number Species di d2 h Crown base Basal area Volume Mortality

159 99 12,3 13,4 8,8 3,8 0,013 0,054 0
160 1 11,4 11,4 8,1 3,6 0,010 0,038 0
161 40 15,7 16,0 11,0 6,0 0,020 0,105 0
162 13 11,4 11,4 11,5 3,2 0,010 0,053 0
163 1 12,0 11,5 11,2 34 0,011 0,055 0

Ha orsnexuoj mospuman (0,25 xa) On sample plot (0.25 ha) 6,778 72,640

ITo xexrapy/ Per hectare 27,114 290,559
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24. Y30PKOBAIBE U AHAJIM3E OIIAJIOT
BUJBHOT MATEPHJAJIA XPACTA
KUTIbAKA MU XPACTA JY/XIBAKA HA
BUOUHIN-KAIUJCKUM TAYKAMA
HUBOA 2

Cakymubambe W y30pKOBakE ONaJor OWJBHOT
Mmarepujaiga xpacta KuTmaka (Quercus petraea /Matt./
Liebl.) ma ®pymkoj ropd, OJHOCHO XpacTa JIyXKmaka
(Quercus robur L.) y Onyaruma, odyxBaTuiio je cienaehe
AKTHBHOCTH:

1. cakympame OWJPHOT MaTepHjasia omajor ca
crabana,

2. TpaHCHOPT MaTepujana Jo JjabopaTopuje,

3. pasmBajame Marepujasia Ha (pakiuje Juiiha,
rpaHyuIla, TI00Ba,

4. cymeme MmaTepujana Ha Temreparypu ox 70°C y
Tpajamy of 24 Jaca,

5. MIIeBEeHE OCYIIEHOT MaTepHjaa,

o

MHUKpOTaJlacHa TUTECTH]ja 1
7. XeMHjCKa aHau3a.

JlaTymMu kaja je BpIICHO CaKyIUbama Jniiha u
OCTaJIOT MaTepujajia Ha DUOWHAWKAIUjCKUM TauKama
HUBOA 2 Ha Ppymkoj ropu U Oyanuma, Jatu cy y Tabenu
90. Ilpema ymyrcTBMMa naTuM y MaHyanuma ,,ICP
Forests ciyx0e, Bpcte npeeha ce obenexaajy oapheHum
pemHuM OpojeM, IpU YeMy XpacT KHTHkak uMa 6poj 048, a
xpact myxkmak 051. JlucHum Mmartepujan octammx BpcTa
npeeha je obenexxen komom 888. Takohe, mpema ucTUM
yIyCTBHMA, Y30PKOBaHO JIMIIhEe XPacT JIy>KEbaka M XpacT
KHTHaKa, ce obenmexaBa komoMm "11.1" (komoHa "o3HaKa
y30pka"), ¢ 003UpOM Ja ce paad O IJIaBHHM BpcTama
npeeha Ha orneguuM noBpmrHama. Ca 11.2 je obenexxeH
JUCHU Marepyjan mnparehux Bpcra, JOK Cy KOJOBHUMa
"14.1" wm "16" obenexaBajy y30pKOBaHH IUIO/IOBH,
OJHOCHO Tpanumile (mpeynnka < 2 CM) HCTHX BpCTa
BpCTA.

Ilpema HoBuM ymyrctBuma ,ICP  Forests
nporpama, Koju ce npumemyjy ona 2012, roauune, tadese
ca obaBe3nuM (Tadene 92 u 95) u onumonum (tadesne 93 u
96) enementuMa Ou Tpebane na Oydy CrOjeHE y jeIHy
3ajenHndky Tadeny. C 003upoM na Ou ce criajamkeM OBUX
tabesa W3ryOWia MpPerjeaHoCT YCiel BeIMKor Opoja
KOJIOHA W TI0/IaTaka, OAaTKe CMO OCTaBHJIM Pa3IBOjEHE Y
nBe Tadele.

CakymubeHo nuinhe W rpaHYUIe U3 KOJIEKTOpa je
mo mnpujeMy Vy JabapaTopHjy OIBajaHO, 3aBEICHO U
HYMEpUCAaHO Yy HMHTEpHY KIBUTY J1abopaToOpHjCKuX
y30paka.

24. SAMPLING AND ANALYSES OF SESSILE
OAK AND PEDUNCULATE OAK
LITTERFALL ON LEVEL Il SAMPLE PLOTS

The process of collecting and sampling sessile oak
(Quercus petraea /Matt./ Liebl.) litterfall on Fruska Gora
and pedunculate oak (Quercus robur L.) litterfall in
Odzaci included the following activities:

litterfall collection

transport of litterfall to the laboratory
litterfall sorting into fractions of foliage,
twigs and fruit

litterfall drying at 70°C for 24 hours
grinding of dried samples

microwave digestion and

chemical analysis.

wn e

No ok

The sampling dates on Level Il sample plots on
Fruska Gora and in OdZzaci are given in Table 90.
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 92 and 95) and optional parameters (Tables 93 and
96) should be combined into one table. Since the merged
tables would contain a great number of columns and data
which would make them less comprehensive, we have
decided to present data in two separate tables.

Upon reception at the laboratory, the leaves and
twigs collected from the litterfall collectors were
classified, numbered and entered into the internal register
of laboratory samples.

The samples of litterfall were sorted into three
groups - twigs, fruit and foliage. Insects were removed.
All samples were first air-dried to constant weight for 24
hours in dry and warm air, at max 70°C and then ground
in a suitable mill. Sample weights of 30 mg were
separated for C and N determination in a CHN analyzer
with the thermoinductometric detector manufactured by
Elementar from the Vario EL 111 series, using the standard
method of element C determination 972.43.2000°.

Sample preparation was further performed by

250



Y3opuu aumrha 1 octanor OUJFHOT MaTepHjaja cy,
pa3BpCTaBaHU y TPU TpyIie- TpaHUYMIE, IUIOA0BH 1 JHImhe.
[loreHnmjaHo MPUCYTHH HMHCEKTH Cy OJICTpameHu. CBH
y30pIM Cy OCTaBJbEHH JAa Oyxy Ba3AylIHO ocymieHwn 24
yaca Ha CyBOM TOIUIOM Ba3ayxy Ao 70°C mo KOHCTaHTHE
Mace W MIIeBeHH y oaroBapajyhem mmmny. OaBare of 1o
30 mg cy onpajane 3a oxapehuBame C m N y CHN
aHayiaj3epy ca TEePMOKOHAYKTOMETPHjCKUM JETEKTOPOM

npousBohaya Elementar cepuwje Vario EL Ill mo
CTaH/IapTHOM METOTY onpehusama elemenaC
972.43.2000.

[Ipunpema y3opaka najee je BpIIeHA JAUTECTHjOM
MOTIOMOTHYTOM MHKpOTAaTacuMa ca a30THOM KHCEITHMHOM
U BOJOHUK-TiepokcuaoM Ha 180°C y MHUKpOTaNacHoj
nehaui mox nputuckoMm mpousBohaua Milestone Serie
D. U3 nanpaBibeHHX pacTBopa caapkaj S u P ompehuBan
je wa amapary “Vista Pro” wmeromom HHIyKOBaHE
kymioBaHe 1miazme ICP-OES. Campxkaj merana K, Mg u
Ca je ompehuBan mmamenom TexHUKOM Ha AAC
(aTOMCKOM-aTCOPIIIIHOHOM  CIIEKTPO(POTOMETPHjOM) HIIH
AEC (aToMCKO-eMHUCHOHOM CIIEKTPO(POTOMETPH-jOM).

KoHnnenTpanyje cy mpepadyHaTe Ha CyBYy Macy
Jno0WjeHy CyliemheM OWJBHOT MarepHjaja y CYIIHHIU Ha
105°C 10 KoHCTaHTHE Mace.

microwave-assisted digestion with nitric acid and
hydrogen peroxide at 180°C in a pressurized microwave
oven, manufactured by Milestone (Series D). The content
of S and P in the obtained solutions was determined using
the "Vista Pro™ device and applying inductively coupled
plasma (ICP-OES) method. The content of K, Mg and Ca
was determined by either AAS (atomic absorption
spectrophotometry) or AES  (Atomic  emission
spectroscopy) flame techniques.

The concentrations were recalculated for the dry
weight obtained by oven-drying the plant material to
constant weight at 105°C.

Ta6ena 90. [larymu cakymibama onajor OMJFHOT MaTepHjaia U BPCTE CaKyIJbEHHX y30paka Ha BroWHAMKaIujcKuM

Taykama HuBoa 2, Ha Ppyikoj ropu u y Opanmma.

Table 90. Dates of plant litterfall collections and classes of samples on Level Il sample plots on Fruska gora and in

Odzaci
@pymika ropa Oyanu
Aatym Jluct ['panunue I1non Hatym JIuct I'panunue ITmon
01.09. + + + 01.09. + A
12.09. + + + 12.09. + +
26.09. + + + 26.09. + A
05.10. + + + 05.10. + +
10.10. i + + 10.10. + +
20.10. + + + 20.10. + +
28.10. A + + 28.10. + +

Ilo 3aBpmieTky BeretamuoHor mnepuoga 2016.
roJvHe, ca OMOMHAMKALM]CKUX Tadaka Cy Y3eTH Y30pLH
numha UCIMTUBaHKUX BpcTa ApBeha, kako Ou ce ogpeanie
nucHa nospmmHa (eng. LA — leaf area [m?]) u cysa maca
nunrha (eng. DW — dry weight [g]), kao u Ha 6a3u oBa 1Ba
napamMeTpa H3padyHaia cyBa maca jumha 1o jeJuHUIH
nospumue  (eng. LMA — leaf mass per area [kg/m?]).
VY30pak 3a nmomeHyte aHanmu3e Opojao je 100 mucroma.
Jlucna moBpmmHa je oxapehena amapatom ADC
Bioscientific Ltd. AM300 Portable Leaf Area Meter,
HAaKOH Yera Cy JINCTOBU CTaBJbEHU Ha cyuiewme. CylleHH

At the end of the growing season in 2016, leaf
samples of investigated tree species were taken in order to
determine LA - leaf area [m°]) and DW — dry weight [g]),
and then using these two parameters to determine LMA —
leaf mass per area [kg/m?]). A sample consisted of 100
leaves. ADC Bioscientific Ltd. AM300 Portable Leaf Area
Meter was used to determine the leaf area. The leaves
were then dried to oven-dry state, at 105°C, for 24 hours.

After taking the leaves out of the oven, dry weight
was measured on Mettler analytical balances with an
accuracy of four decimal places. Dry leaf mass per area
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Cy 0 arfcojayTHO CyBOI cTama, Ha Temmeparypu ox Was calculated as the ratio of dry weight of leaves and leaf
105°C, y Tpajamy ox 24 4aca. area (LMA=DW/LA [kg/m?]).
Haxkon Baljema 13 cyninuie JMCTOBH Cy U3MEPEHH
Kako Oum ce mobmia cyBa maca. Mepeme je U3BpIICHO Ha
Mettler ananuTiukoj Baru, ca TadHoinhy ox 4 menumare.
Cysa maca numiha 1o jeJMHUIM MOBPIIMHE je n3padyHaTa

Ka0 KOJIMYHUK CYBC Mace J'II/IIHha U JIMCHEC IIOBPLIMHE
(LMA=DW/LA [kg/m?]).
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Ta6ena 91. Onty mojany 0 OMOMHIMKAIIN]CKOj Ta4ky HHBOA 2 Ha DpyIIKOj TOpH ca Koje Cy Y3eTH y30pIU ONaIor OUJFHOT MaTepHjaa.
Table 91. Basic data on the Level Il sample plot on Fruska gora where the samples of fallen plant material were taken.

Ilepuon cakynspama
K Teorpadcka mmpuna Teorpagexa Bpoj b o
Pennu Op. Ol Tpage P Jy’KHHA Hanmopcka POl TOBPILHMHA sampling period
JpKaBe Bp.napuene Latitude - KOJIEKTOTpa CaKyIUbama Ipumenoe/
Sequence Longitude BHCHHA on 1o
number Country Plot number Altitude Number of Tota! from o Comments
Code traps Collecting
2
cieciMiMiCc|Icfc| c| MM area(m’) /D |yD{M/M|MM|T/Y | T/Y | /D | YD MIMIMIM|T7Y | T7Y
11617 145|009 |2|2f1]|9]|4]|29 1 0 2 of2(s|ojoffo|1|o0|6|1|6f2|8|1|0|1]|6 -
Ta6esma 92. Canpixaj ,,00aBe3HUX " el1eMeHaTa y OnajioM OMJFHOM MaTepHjaly XpacTa KUTHhaka Ha OMOWHIMKAIIN]CKOj TAYKH HUBOA 2 Ha DPYIIKO] TOPH.
Table 92. The content of ‘mandatory” elements in the fallen plant material of sessile oak on the Level Il sample plot Fruska gora.
o Ilepuon CaKyIbaba Bpmewe aHaM3a P § -
E Collection period Date of analysis £ = § S °
g g > E =87 2 5S¢
= &= ] <t F-_23 80‘\.’\%5
25 c 3 o 10 ox 1o o 28 |22 =283 | e =E&g C
&2 s £ from till from till g2 So | e2[Ezoe | E5z25 | N s P Ca Mg K |l (gr200g
£ g 5 E @ =g == [E£E28 28 =52 | (mglg) || (mg/g) || (mg/g) || (mg/g) || (Mg/g) (| (Mg/g) )
sg | g tx | fz EEE | Eitcg
o 5 n =n B E = 2 =G S
& = JULMMITTT/ || AJAMMITIT/ | JJAMMITIT/ | JUL.MM.ITIT/ s T >2 E s3
& DD/MM/YYYY || DD/MMIYYYY | DD/MMIYYYY | DD/IMMIYYYY > 5§ 55 g
=
135 1 01.06.2016. 01.09.2016. 16.11.2016. 30.11.2016. 048 111 23.35 1.69 108 || 7516 | 3188 15.32 45.95
136 1 01.06.2016. 01.09.2016. 16.11.2016. 30.11.2016. 048 16 5.29 0.62 024 || 4262 | 1414 9.22 47.92
137 1 01.06.2016. 01.09.2016. 16.11.2016. 30.11.2016. 048 14.1 13.02 1.03 074 || 3003 8.70 14.15 43.67
138 1 01.09.2016. 12.09.2016. 16.11.2016. 30.11.2016. 048 111 18.25 1.32 086 || 7537 || 3126 13.94 46.62
139 1 01.09.2016. 12.09.2016. 16.11.2016. 30.11.2016. 048 16 6.62 0.94 022 || 4059 || 1395 8.50 47.32
140 1 01.09.2016. 12.09.2016. 16.11.2016. 30.11.2016. 048 14.1 12.39 0.86 073 || 2475 8.54 12.82 44.75
141 1 01.09.2016. 12.09.2016. 16.11.2016. 30.11.2016. 888 112 0.0640 0.0217 03391111 17,39 158 068 || 2025 973 || 1355 | 4465
142 1 12.09.2016. 26.09.2016. 16.11.2016. 30.11.2016. 048 111 17.83 141 090 || 7951 || 3383 13.72 4481
143 1 12.09.2016. 26.09.2016. 16.11.2016. 30.11.2016. 048 16 10.29 1.75 040 || 3101 9.92 8.00 46.31
144 1 12.09.2016. 26.09.2016. 16.11.2016. 30.11.2016. 048 14.1 11.41 1.30 070 || 2269 8.53 12.94 45.95
145 1 12.09.2016. 26.09.2016. 16.11.2016. 30.11.2016. 888 112 16.57 1.40 068 | 3173 | 1087 12.07 4458
146 1 26.09.2016. 05.10.2016. 16.11.2016. 30.11.2016. 048 111 11.37 0.99 079 || 8668 || 37.50 15.77 45.18
147 1 26.09.2016. 05.10.2016. 16.11.2016. 30.11.2016. 048 16 6.92 0.99 032 || 2720 9.14 757 45.12
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Ilepuon cakynspama

Bpumemwe ananuza

o . . .
- g Collection period Date of analysis
. é %‘- < L
g5 c8 o 1o o 10 s ég
o'z o E from till from till 52 S o
=8 = QD 5
25 S5 [ F £
[ _ o
15 =1 5 <z B
=}
boe] = JAOMMITIT/ || AAMMITIT/ | JAMMITIT/ | JAMM.ITIT/
B DD/MM/YYYY |[ DD/MM/YYYY | DD/IMM/YYYY | DD/MMIYYYY
148 1 26.09.2016. 05.10.2016. 16.11.2016. 30.11.2016. 048 14.1
149 1 26.09.2016. 05.10.2016. 16.11.2016. 30.11.2016. 888 11.2
150 1 05.10.2016. 10.10.2016. 16.11.2016. 30.11.2016. 048 111
151 1 05.10.2016. 10.10.2016. 16.11.2016. 30.11.2016. 048 16
152 1 05.10.2016. 10.10.2016. 16.11.2016. 30.11.2016. 048 14.1
153 1 05.10.2016. 10.10.2016. 16.11.2016. 30.11.2016. 888 11.2
154 1 10.10.2016. 20.10.2016. 16.11.2016. 30.11.2016. 048 11.1
155 1 10.10.2016. 20.10.2016. 16.11.2016. 30.11.2016. 048 16
156 1 10.10.2016. 20.10.2016. 16.11.2016. 30.11.2016. 048 14.1
157 1 20.10.2016. 28.10.2016. 16.11.2016. 30.11.2016. 048 11.1
158 1 20.10.2016. 28.10.2016. 16.11.2016. 30.11.2016. 048 16
159 1 20.10.2016. 28.10.2016. 16.11.2016. 30.11.2016. 048 14.1
160 1 20.10.2016. 28.10.2016. 16.11.2016. 30.11.2016. 888 11.2

Cyga maca no m? (kg/m?)

Dry weight m?

Maca T00 mctoBa niu 1000

4yeTHHa (g)
Dry mass of 100 leaves
or of 1000 needles (g)

ToBpuna 100
sucroBa win 1000

uernHa (m?)
Area of 100 leaves or of

1000 needles (m?)

N S P Ca Mg K (g/fOOg
(mglg) || (mglg) || (mg/g) || (mglg) || (ma/g) (| (mglg)
11.02 0.84 0.66 21.80 8.20 12.66 50.38
18.44 1.82 0.66 32.34 10.40 11.39 41.65
14.02 1.28 0.73 80.71 32.29 13.63 4474
5.89 0.93 0.26 29.91 9.49 7.55 44.70
11.88 0.86 0.63 23.65 8.66 11.91 45.12
20.03 2.05 0.68 32.52 9.98 12.31 46.54
15.32 1.33 0.74 74.89 30.09 13.14 44.86
10.66 1.19 0.34 32.39 10.81 7.74 46.66
11.51 0.69 0.63 22.00 8.32 11.88 50.86
10.71 1.09 0.60 48.57 17.10 11.96 44.70
5.76 0.55 0.22 25.24 9.54 8.22 44.74
10.32 0.74 0.66 22.64 8.53 11.93 43.63
19.63 1.83 0.78 29.64 10.37 11.66 40.30




Ta6ena 93. Cagpxaj ,,oNIHOHKUX " eJeMeHaTa y OnajoM OMJFHOM MaTeprjally XpacTa KUTHhaka Ha OMOMHIUKAILIN]jCKOj TauKHu HIBOA 2 Ha DpyIikoj ropu.
Table 93. The content of “optional™ elements in the sessile oak litterfall on the Level 1l sample plot Fruska gora.

Iepuon cakynspama
Collection period

. . . Kon Bpcre Kon
Seauente. | ncspmne. from o Koriopa | T | powa | 2n Mn Fe Cu Pb Cd
Number Plot number UMM TUIMMLLTTT Trap number sr;?)%l:s Sg(f;ﬂdr;le (ng/e) (ng/e) (ng/g) (ng/e) (ng/g) (ng/g)
DD/MM/YYYY DD/MM/YYYY
135 1 01.06.2016. 01.09.2016. 048 11.1 50.93 | 978.97 || 122.55 6.10 41.44 || 267.00
136 1 01.06.2016. 01.09.2016. 048 16 25.75 | 356.95 80.95 4.13 77.55 | 655.76
137 1 01.06.2016. 01.09.2016. 048 14.1 17.46 | 208.84 33.73 7.81 83.63 | 681.29
138 1 01.09.2016. 12.09.2016. 048 11.1 2157 | 800.22 91.91 6.15 4262 | 323.28
139 1 01.09.2016. 12.09.2016. 048 16 23.04 | 317.01| 179.34 5.20 77.37 | 691.44
140 1 01.09.2016. 12.09.2016. 048 14.1 14.64 | 253.99 32.07 7.59 94.66 | 695.91
141 1 01.09.2016. 12.09.2016. 888 11.2 30.91 | 580.81 | 226.02 12.82 | 103.38 || 786.50
142 1 12.09.2016. 26.09.2016. 048 11.1 206.36 || 1057.89 | 239.21 5.35 53.84 | 346.26
143 1 12.09.2016. 26.09.2016. 048 16 35.32 | 518.13| 167.58 6.17 78.04 | 687.77
144 1 12.09.2016. 26.09.2016. 048 14.1 16.74 | 212.14 29.48 8.68 86.78 | 683.41
145 1 12.09.2016. 26.09.2016. 888 11.2 26.02 | 735.77 || 251.30 11.87 | 108.42 || 725.70
146 1 26.09.2016. 05.10.2016. 048 11.1 22.11 || 1105.94 || 144.51 4.22 55.98 | 398.41
147 1 26.09.2016. 05.10.2016. 048 16 35.84 | 262.88 || 205.00 8.41 78.86 | 671.54
148 1 26.09.2016. 05.10.2016. 048 14.1 1590 | 176.06 29.10 8.03 92.35| 737.38
149 1 26.09.2016. 05.10.2016. 888 11.2 27.07 | 612.26 || 254.47 13.68 | 103.28 | 763.77
150 1 05.10.2016. 10.10.2016. 048 11.1 21.61 || 1022.94 || 137.85 5.17 56.30 || 396.09
151 1 05.10.2016. 10.10.2016. 048 16 38.32 | 441.82| 269.72 4.40 76.13 | 663.57
152 1 05.10.2016. 10.10.2016. 048 14.1 15.67 200.41 133.55 8.81 96.40 736.32
153 1 05.10.2016. 10.10.2016. 888 11.2 26.69 | 552.80 || 198.49 1257 | 102.68 | 684.23
154 1 10.10.2016. 20.10.2016. 048 11.1 23.58 || 1360.36 || 147.09 3.48 57.00 | 396.40
155 1 10.10.2016. 20.10.2016. 048 16 55.62 || 41555 | 134.92 7.23 73.50 | 736.61
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Iepuon cakynspama
Collection period Kot BheTe Ko
PgﬂH“ Opoj || Bpoj ornene on Ao K Bpoj Elrre% ysopia Zn Mn Fe Cu Pb Cd
equence MOBPUIMHE from till OJIEKTOPA .
Number Plot number UMM UMM Trap number Sr;gzlgs nge (ng/®) (ng/®) (ng/®) (ng/g) (ng/g) (ng/®)
DD/MM/YYYY DD/MM/YYYY
156 1 10.10.2016. 20.10.2016. 048 14.1 1432 | 216.90 47.00 8.27 99.24 || 686.11
157 1 20.10.2016. 28.10.2016. 048 111 26.12 || 999.67 150.02 3.63 61.64 || 454.70
158 1 20.10.2016. 28.10.2016. 048 16 26.07 || 451.45 73.16 5.44 81.00 | 712.17
159 1 20.10.2016. 28.10.2016. 048 14.1 13.36 144.79 23.18 8.80 || 100.45 742.10
160 1 20.10.2016. 28.10.2016. 888 11.2 2401 || 750.43 | 234.60 12.15 104.81 720.95
Tabesa 94. Ot moxany 0 OMOMHIUKAIIN]CKO] TaYKU HUBOA 2 'y Ouaiuma ca Koje ¢y y3eTH Y30pIiU onajior OUJbHOT MaTepujaia.
Table 94. Basic data on the Level Il sample plot in Odzaci where the samples of fallen plant material were taken
v Hepnou CaKyIJbamba
K I'eorpadcka mmpnHa T'eorpagcka Bpoi o Ly a y30pka
Pennuu 6p. o1 P Latitud P Iy)KUHA Hapnmopcka Po) TIOBPIIHH sampling period Penuu 6p.
Sequence || ZAPase || bp.napuene atitude Longitude BrcuHa || ook TOTPA ] caryILbarka Sequence
Country || Plot number ltitud Number of Total 011 Ao b
number Code Altitude traps CoIIecting from till numboer
c|c|M M cfejcimMmimic|c area (m?)  [yp |yD|MMMM|T7Y [T/ |J/D | VD IMIMIMIMT/Y [T7Y
16| 7 34|5]|2]|7 719 1]|0]|2]8 2 2 0 [2|s]ofloffo|2|0o|6|1|6|2|8|]1]0]|1]|686 -

256




Tabena 95. Cangpxaj ,,00aBe3HUX " elleMeHaTa y onajioM OUJFHOM MaTepujaly XpacTta JTyXKmbaka Ha OMOMHIMKAIM]CKOj Tauku HUBoA 2 y Onanuma.
Table 95. The content of ‘'mandatory” elements in the fallen plant material of pedunculate oak on the Level Il sample plot in Odzaci.

Hepnoz[ CaKyIlJbamba

Bpumemwe ananusa

=
E
. E Collection period Date of analysis E E ‘5 ) 5 ~
'aé §$ on 1o on 1o g8 S?NE % g% 555\“2:%
&2 g from ill from ill g2 g8 | 5 |5_S¢% [zzfBE| N s P Ca Mg K
=g =g B8 |z | % [2°%g | 2:28¢8 | muo | (myo | (maig) | (myig) | (maig) | (mai) | c
g 5% <3 | 28 |2 ES |2E°s8 (g/100g)
» z JULMMITIT/ || ZAMMITIT/ | JUUMMITTT/ | ULMM.ITIT/ g s »° E g9
& DD/MM/YYYY || DD/MM/YYYY | DD/MMIYYYY | DD/MM/YYYY ) S a-° <
122 3 01.06.2016. 01.09.2016. 16.11.2016. 30.11.2016. 048 111 19.94 1.58 110 || 4367 | 1633 1511 46.27
123 3 01.06.2016. 01.09.2016. 16.11.2016. 30.11.2016. 048 16 9.58 119 048 || 3151 || 1051 8.69 43.38
124 3 01.09.2016. 12.09.2016. 16.11.2016. 30.11.2016. 048 1.1 1575 1.44 069 || 4790 | 1779 | 1375 45.93
125 3 01.09.2016. 12.09.2016. 16.11.2016. 30.11.2016. 048 16 1011 0.86 037 || 3057 || 11.08 9.00 48.35
126 3 01.09.2016. 12.09.2016. 16.11.2016. 30.11.2016. 888 11.2 2093 1.58 081 || 3274 | 1026 | 1185 43.19
127 3 12.09.2016. 26.09.2016. 16.11.2016. 30.11.2016. 048 1.1 14.40 1.50 097 || 5345 [ 2006 1614 45.92
128 3 12.09.2016. 26.09.2016. 16.11.2016. 30.11.2016. 048 16 11.96 1.14 054 || 2096 || 1278 8.53 43.16
129 3 12.09.2016. 26.09.2016. 16.11.2016. 30.11.2016. 888 11.2 2357 1.76 103 || 3055 | 1011 9.97 43.30
0.0731 0.0259 0.35411
130 3 26.09.2016. 05.10.2016. 16.11.2016. 30.11.2016. 048 1.1 1532 1.60 089 || 4953 || 1823 | 1341 4479
131 3 26.09.2016. 05.10.2016. 16.11.2016. 30.11.2016. 048 16 12.85 1.14 064 || 2881 1044 9.40 45.18
132 3 05.10.2016. 10.10.2016. 16.11.2016. 30.11.2016. 048 1.1 14.41 1.52 072 || 4496 || 1622 | 13.00 45.70
133 3 05.10.2016. 10.10.2016. 16.11.2016. 30.11.2016. 048 16 1141 1.36 035 || 34.23 971 7.31 40.65
134 3 05.10.2016. 10.10.2016. 16.11.2016. 30.11.2016. 888 11.2 19.45 1.46 053 || 3110 9.53 8.08 46.68
135 3 10.10.2016. 20.10.2016. 16.11.2016. 30.11.2016. 048 1.1 1354 1.63 067 || 5617 || 2055 | 1217 45.06
136 3 10.10.2016. 20.10.2016. 16.11.2016. 30.11.2016. 048 16 11.26 0.87 052 || 2251 8.92 9.93 42.96
137 3 20.10.2016. 28.10.2016. 16.11.2016. 30.11.2016. 048 11.1 11.99 1.36 047 || 4597 | 1835 | 1069 45.30
138 3 20.10.2016. 28.10.2016. 16.11.2016. 30.11.2016. 048 16 8.31 0.78 046 || 39.62 9.01 8.41 37.01
139 3 20.10.2016. 28.10.2016. 16.11.2016. 30.11.2016. 888 11.2 19.19 2.10 081 | 3431 | 1105| 1098 38.62
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Ta6ena 96. Canpxaj ,,ONIHOHKUX " eJIeMeHaTa Y OMaJIOM OMJFHOM MaTepHjaly XpacTa JIy)Kiaka Ha OMOMHINKAITN]CKOj TAYKU HUBoA 2 y Onianuma.
Table 96. The content of “optional™ elements in the pedunculate oak litterfall on the Level 1l sample plot in Odzaci.

Ilepuon cakynspama
Collection period

Kon Bpcre

Kon

Sequence | “ospunme o i v o RGN I I L R R I I
Number Plotnumber UIMMLITTT) UIMM.ITIT) Trap number Srégzlgs Sfci?dpele (ng/e) (ng/e) (ng/e) (ng/e) (ng/e) (ngle)
DD/MMIYYYY DD/MMIYYYY
122 3 01.06.2016. 01.09.2016. 048 111 25.80 | 362.98 | 118.36 4.28 61.47 | 502.66
123 3 01.06.2016. 01.09.2016. 048 16 38.60 | 177.52 88.90 7.02 76.41 | 642.55
124 3 01.09.2016. 12.09.2016. 048 111 27.70 | 361.73 | 140.48 4.43 62.57 | 478.33
125 3 01.09.2016. 12.09.2016. 048 16 21.04 | 21560 | 102.77 7.78 76.17 | 617.57
126 3 01.09.2016. 12.09.2016. 888 11.2 26.78 | 396.97 || 180.64 14.04 ]| 102.33 | 736.51
127 3 12.09.2016. 26.09.2016. 048 111 28.28 | 358.84 | 130.11 3.86 63.36 | 552.06
128 3 12.09.2016. 26.09.2016. 048 16 42.98 | 274.40 90.21 8.08 83.54 | 716.66
129 3 12.09.2016. 26.09.2016. 888 11.2 26.62 | 338.20 | 186.19 14.19 ]| 100.70 || 720.91
130 3 26.09.2016. 05.10.2016. 048 111 29.03 | 522.62 | 182.77 4.13 68.10 | 528.33
131 3 26.09.2016. 05.10.2016. 048 16 35.03 | 259.31 89.39 8.11 7932 | 71262
132 3 05.10.2016. 10.10.2016. 048 11.1 29.43 420.94 145.95 4.31 64.06 615.05
133 3 05.10.2016. 10.10.2016. 048 16 26.54 | 206.14 | 1166.25 7.57 83.60 | 730.41
134 3 05.10.2016. 10.10.2016. 888 11.2 23.13 || 241.06 | 222.22 13.63 || 101.27 || 695.68
135 3 10.10.2016. 20.10.2016. 048 11.1 29.10 | 665.37 | 191.05 4.33 66.50 | 586.67
136 3 10.10.2016. 20.10.2016. 048 16 27.23 | 237.92 59.93 8.09 88.91 | 706.49
137 3 20.10.2016. 28.10.2016. 048 111 28.29 | 449.20 | 134.74 2.64 63.51 | 586.68
138 3 20.10.2016. 28.10.2016. 048 16 20.00 | 175.91 51.06 7.45 8179 | 67219
139 3 20.10.2016. 28.10.2016. 888 11.2 31.38 | 536.93 | 193.20 1570 | 102.84 | 760.98
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25. Y30OPKOBAILE U AHAJIM3E
ATMOCOEPCKUX ITAJABUHA

V3opkoBame W aHamM3e  arMocdepcKux
najaBuHa (BlIaXKHa AEMO3MLIMja) HA OMOMHIMKALIN]CKUM
TaukaMa Jpyror HuBoa Ha Ppymkoj ropu u Yy
Opyarnma, 00yxBaTHIIO je cieniehe akTHBHOCTH:

1. mepwomWYHM ~ W3JAcCId HA  TEPEeH  paad
Y30pKOBa-€ MaJaBUHA U3 KOJICKTOPA,
2. TPaHCIOPT CaKyTUbEHHUX ImaJaBUHa bi(o)

nmaboparopuje,

3. nabopaTopHjcka mpunpeMa y3opaka,
4. XeMmmjcKe aHaJm3e.

JaTtymu y30pKoBama BOJICHE JICTIO3UIINjEe Ha: a)
buonnnukanujckoj Tauku Ha Dpymikoj ropu u 0)
OvouHAMKaIMjcKoj Tauku y Onarnuma aat cy y Tabenu
97

Tabesa 97. /larymu y30pKoBama BOJICHE JICTIO3UIIM]jC HA!

25. SAMPLING AND ANALYSES OF
ATMOSPHERIC PRECIPITATION

Sampling and analyses of atmospheric
precipitations (wet deposition) on Level Il sample plots
on Fruska Gora and in Odzaci included the following
activities:

1. periodic field visits to sample precipitation from
the collectors,

2. transport of the collected precipitation to the
laboratory,

3. laboratory preparation of the samples,

4. chemical analyses

Dates of wet depostion sampling on a) the
sample plot on Fruska Gora and b) the sample plot n
Odzaci are given un Table 97.

a) OMOMHINKAIIMjCKO] TaYKH HIBOA 2 Ha DpyIIKOj TopH 1 6) OMOMHANKALIN]CKOj TaYKH HUBOA 2 'y Onanuma

Table 97. Dates of sampling water depositions on

a) Level Il sample plot on Fruska gora and b) Level Il sample plot in Odzaci.

a) 0)
Dpyika ropa Ouamnu
JRTYM = oL ghfall sk T Snow JRTYM [ ughfall Bulk Snow
13.0L. ¥ 13.0L. ;
22.01. " 22.01. "
10.02. ¥ ¥ 10.02. ¥ ¥
15.03, n n 15.03. n n
28.03. ¥ ¥ 31.03. ¥ ¥
13.04. n + 18.04. n n
18.04. ¥ 12.05. ¥ ¥
12.05. n + 23.05. n n
23.05. ¥ ¥ 09.06. ¥ ¥
09.06. ¥ ¥ 18.07. + ¥
18.07. ¥ ¥ 28.07. ¥ ¥
11.08. ¥ ¥ 11.08. ¥ ¥
01.09. ¥ ¥ 01.09. ¥ ¥
12.09. ¥ ¥ 12.09. ¥ ¥
26.09. ¥ ¥ 26.09. ¥ ¥
05.10. n + 05.10. n n
20.10. ¥ ¥ 20.10. ¥ ¥

HasuBu y3o0paka u o3Hake y TabenaaMa cy Jaté y
ckilagy ca ymyrctBuma ciyxb6e ,,ICP  Forests®,
HaBeGHNM Yy MaHyanumMa 3a npaheme BiaxHe
nenozuje. "Throughfall® y3opak o3nauaBa y3opke
CaKyIUbEHE M3 KOJICKTOpa KOjH Cy CC€ HaJla3WiH HCIOX
Kpolimu crabanma. Y Ttabemama 672012.DEM wu

Sample names and designations in the tables are
given in accordance with “ICP Forests” manuals on wet
depositions. A “throughfall” sample is a sample taken
from the collectors located under the tree crowns. In
Tables 672012.DEM and 672012.DEO this type of
sample is labelled "1°. A “bulk’ sample is a sample taken
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672012.DEO oBa Bpcra y3opka je oOemexeHa OpojeM
1< "Bulk" y3opak o3HauaBa y30pKe CakyIUbCHE W3
KOJIEKTOpa KOjU Cy ce Hajla3WiId Ha OTBOPEHOM IOJbY. Y
tabemama 672012.DEM u 672012.DEO oBa BpcTa
y30pKa je obenexxeHa Opojem ,,2“. Tpeha Bpcta y3opaka
HOCH O3HaKy "9" u o3HauyaBa y3opke cHera (“"Snow"),
KOjU Cy CaKyIUb€HH U3 HCTOMMEHHX KOJIEKTOpa
IOCTaBJbGHUX KaKo HCmox crabama, Tako W Ha
OTBOPEHOM TI0JBY.

Komona ,,OcobunHa  y3o0pka“ mpejacTaBba
o0jalmeme 0 KOMTHYWHN M KBAIUTETY y30pKa, /a JIH je
JonuIo A0 omrehema KojekTopa, uta. bpoj ,,1% v oBoj
KOJIOHM O3Ha4yaBa Jja ce Paauio O ,,HOpMaTHOM®* Y30pKY,
KOj! HUje KOHTAMHHHUpPAH M YWja je KOJMYMHA MOorja Aa
ce msMmepu. bpoj ,,5%, koju ce jaBipa y TIOjeOUHAM
KOJIOHaMa, O3HayaBa Takohe ,,HopMmajaH“ y30pak, aKo
yclie]] OOMITHUX TaJlaBUHA JIOIIO je JI0 TPEIUBama BOJIC
U3 KOIIEKTOpa, Tako Aa Huje Moryhe yTBpAWTH Ta4yHy
KOMYUHY TafaBuHa (y mm) y JaTOM [EpPHOAY
Y30pPKOBamba.

Y3opkoBame mNagaBHHA Ha TepeHY U
TPAaHCHOPT caKyIJbeHHUX NaJaBHHA 10 JadopaTopuje

[MpuiukoM  y30pKoBama  MaJaBHHA U3
KOJIGKTOpa, OOIle y KOojuMa Cy C€ HaJa3Wid Y30pLu
najaByHa 3aMEHUBAaHE Cy HOBMM (YMCTHM) Oolama,
kako Ou Owma wu30erHyTa KOHTAMHUHAIMja Y30paKa.
VY3o0piu cy oaMax MO CaKyIJbawkby TPEHCIOPTOBAHU Y
naboparopujy MHCTUTYTa 3a HU3MJCKO IIYMapCTBO MU
JKUBOTHY CPEIIUHY.

Takohje, Tpeba HAMOMEHYTH Ja CYy TOKOM
nepuojia y30pKOBama BpIICHE UM AKTUBHOCTH Ha
OJlp)KaBamy KOJIGKTOpE, KOje Cy ce cacrojaie y
MEPUOJIMYHOM TIpary JIEBKOBA W IpeBa M3 KOJICKTOPA,
3aMEHH 3aITUTHUX MPEXHUIA, KA0 U 3aMeHH OmTeheHnX
KOJIEKTOpA.

JlabopaTropujcka npumnpema y3opaka

[pucnenu y3opiy 1o npujemy y gaboparopujy
WHcTrTyTa 32 HU3M)CKO CyMapCTBO U KUBOTHY CPEAMHY
OWBajy PETUCTPOBAHU U HyMEPHUCAHH y KILUTY y30paKa.
Haxkon Tora ce npuctymna Mepemy KOIHYUHE CaKyIJbeHEe
BOJIE U3 KOJIEKTOPE U MPUIPEMamba y30paKa 3a XeMHjCKe
aHanmuze. [lpunmkom mnpumpeme y3opaka, BoheHO je
pauyHa Jla ce M3 CBakor KOJEKTOpa y3Me jelHaka
KOJIMYMHA BoJe. 3ajeJHHYKH Y30paK NpaBJbeH je
noceOHO 3a KOJIEKTOpEe KOjHu Cy OWJIM JIOLMpaHd Ha
OTBOPEHOM T0JbY, a MOCEOHO 3a KOJIEKTOpPE KOjH Cy ce
HaJla3WIn yHyTap cactojuHe. [IpunpeMibeHn y30piu cy,
JO TOYeTKa XEMHUJCKMX  aHaiu3a, YyBaHH Yy
bpuxugepuma Ha Temneparypu 10 +4°C.

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. Number 5" which can be found in some
columns, also defines a "normal” sample, but its precise
quantity of preciptation couldn’t be determined (in mm)
due to overflowing from collectors which was caused by
abundant rain in the sampling period.

Precipitation sampling in the field and
transport of the collected precipitation to the
laboratory

After sampling the rainfall from the collectors,
sampling bottles were replaced with clean bottles in
order to avoid sample contamination. The samples were
immediately transported to the laboratory of the Institute
of Lowland Forestry and Environment.

Apart from regular activities of rainfall
sampling, the collectors had to be maintained regularly.
The maintenance included the activities such as washing
the pipes and funnels, replacing the protective meshes or
replacing the damaged collectors.

Laboratory sample preparation

Upon reception at the laboratory of the Institute
of Lowland Forestry and Environment, the samples were
numbered and entered into the register of samples. After
that, the collected rainfall was measured and appropriate
samples were taken for chemical analyses. When
sampling, special care was taken to sample the same
quantity of water from each collector. A representative
sample was made separately for the collectors located in
the open field, and for the collectors within the stands.
The prepared samples were stored in refrigerators at
+4°C till the beginning of chemical analyses.
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XeMujcke aHaau3e

XeMHjcKe aHamu3e 3alouuby oApehuBameM
KOHAyKTHBUTETa W PH  BpemHoctHm  ymoTpeOoM
KOHIYKTOMETDA, OZHOCHO HOTECHIIMOMETpa,
PECTIEKTUBHO. Y30puu ce 3aTuM (QUITpHpajy Kpo3
MemOpancku ¢uatap 0.45 pm kako OM ce YKJIOHHO
YBPCTH MaTepHjasl U y30pak cTabuim3oBao 3a ciexneche
aHanm3e. 3aTUM, y30pIM BIaXHE MCMO3UIMje OuBajy
MOJeJbeHN TpeMa aJUKBOTUMA 3a TIOjeIMHE aHajH3e.
I'pyna momy3opaka HaMemEHA 3a OJpeIjUBABE MeTana
Ha AAC OuBa mep3epBupana ca 65% HNO; rune je pH
BpPEIHOCT JJOBOJM Ha OKO Ha 2. Y30puu 3a oapehuBame
TOC u DOC Takohe OuBajy 3akWIle/beHH IPE Came
aHammze. CBH y30pHH 3aTHM OWBAjy CKIATUINTEHH Y
Mpaky Ha Temmepatype oko 4°C y ¢pmxunepuma. 360r
olp)kaBama OajaHca a30Ta, MPENOPYyWHHMBO je Jia ce
ananmuse ojapehuBama mweroBux (opmu (NOz, NH; u
Ntotal) page npso, mo mMoryhHOCTH Ha IaH HpHjeMa.
butHo je na amObayiaxa y K0jOj C€ CKIJIQIUILITE Y30pIHU
OyIe ol WHEPTHHUX MaTepHjajia Kako ce y3opak He Ou
JIOJIATHO KOHTaMHUHHpao. 3a y3opke uuju je pH>5
onpehyje ce TOTamTHM aNKaIUTET BOJYMETPH)CKU
TUTPALMjOM ca CTaHaapau3oBaHum pactBopom HCIl y
mBe Tauke exBuBaneHnuje. Canpxaj Qocdhopa wus
tdocthara oxppehuBamm cMO  CIIEKTPOPOTOMETPH]jCKH
nociie Oojerba MONHMOJCHCKMM IIJIAaBUM M YUTamba
ancop6anuu Ha 340 nm. OxpehuBame N 13 amoHHjyM
jOHa BpIIMJIO c€ Takohe CIEeKTPOPOTOMETPHjCKU IO
Nessler-y ma tamachoj myxunu ox 425 nm, g0k cy ce
HUTpaTH onpehuBamn Takonje CreKTPo(hOTOMETPH)CKU
cranapaaom meronoMm EITA 6poj 51862 ca OpymuHOM
Ha 410 nm. Canpkaj ykymHOr a3oTa oxapeljuBaH je
Al IIMETPH] CKU HaKOH Makpo- Kjennanose
nectunanyje no EITA 351.3 metoau. Canpskaj cymiopa
u3 cyndarHux joHa ojpeluBaH je jOIOMETPHjCKOM
tuTpanjoM ca  Na-TmocyndaToM HaKOH TaloKemha
cynpara Ba-xpomatoM ®  peTHTpalyje  BHIIKa
XpOMaTHUX jOHA. XJIOPHIHU jOHH Cy KBAaHTHTATUBHO
onpehusanu TUTPALIHjOM CTaHAApIN30BaHUM
pactBopoM cpebpo-uutpata 1o Mohr-y. Canpixaj
metarga Mg u Ca y npexoIHO 3aKUIICIHeHUM Y30pLIMa
onpehuBaH je miuameHoM TexHHkoM Ha AAC, nok je
caapxaj Na u K oapehjuBaH miamMeHOM TEXHMKOM Ha
AEC. 3akuuiesseHn alnvKBOTH 3a oApehuBame yKyImHOT
opranckor yrieenuka (TOC-total organic carbon) wu
pactBopHOT opraHckor yribenuka (DOC-dissolved
organic carbon) npouecyupanu cy na TOC ananajzepy
(liqui TOCII, Elementar) u ogpehuBanu npema metoau
US EPA 4153. 3a mnpepauyHaBame pesynrara H
MaHuIyJIanyjy uctuMa kopuiihen je mporpam Excel
2007. CBu MCIHMTUBaHM Y30pLHM, 34 CBE HCIHUTUBAHE
napaMeTpe HaJa3Wwin Cy ce y TpaHuIlaMa JAeTeKIHje
HNPUMEHBHBAHUX METO/A.

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% HNOs, 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 (NO3z, NH, and N-total) first, preferably on the
first day upon arrival. It is important to store the samples
in the containers made of inert materials in order to
avoid further contamination. For the samples with pH>5,
the total alkalinity was determined by volumetric
titration with standardized HCI solution in two points of
equivalence. The content of phosphorus from phosphate
was determined spectrophotometrically by using the
molybdenum blue dye and reading the absorbance at 340
nm. Determination of N from ammonium ions was also
performed spectrophotometrically using Nessler's
reagent at a wavelength of 425 nm. Nitrates were also
determined spectrophotometrically, but this time the
EPA standard method No 51862 at 410 nm bruicine was
applied. Total nitrogen was determined by macro-
Kjeldahl distillation followed by acidimetric method
according to EPA method No. 351.3. Total sulphur
content was determined by iodometric titration with Na-
thiosulphate after the deposition of sulphate by Ba-
chromate ions and retitration of the surplus of chromate
ions. Quantitative determination of chloride ions was
done with Titration by the standardized solution of
Silver Nitrate - Mohr's Method. The content of Mg and
Ca metals in the previously-acidified samples was
determined by AAS flame technique, while 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.

261



Ta6ena 98. Onry monanm o buonnankanujckoj Tauku HUBoa I1 Ha dpynikoj ropu.
Table 98. General data on the Level 1l sample plot on Fruska gora

r o AKTUBHU IIEPUOJ] CAKYIIbatba
corpageka Collection period Bpoj .
Pemn Kox Kon Teorp Tigi;;ﬁé’gnp”ﬂa JTy’KUHA s ; e 21(())])121 Mogen Bucuna || IToBpummHa Bpoj
6n0i caBe Bp.napuene || xomexropa Longitude Hazvopexa || TTpeu natym/ First date Kpajwu narym/Last 0 11)<0 ama Kosekropa || konexTopa || xonekropa || Konexropa
PoJ APKABE || dhservation Sampler BUCHHA date YSOPKOBA®BA || oy (m) (m?) number of
Sequence || Country Number of
numbe Code plot number code Altitude measurin model Sampler Sampler used
clciM|M|c|c|clc|mMm|M|cC]|cC i M[M|T|T J|M[M|T|T periodsg Height (m) || Surface(m?) | samplers
16 7 1 145109 (221949329 1 0 |2 0 1(6(2)0f1]0 6 1 6 1 1 0.08 2010
2161 7 1 2145109 (221949329 1 0 |2 0 1(6(2)0f1]0 6 1 6 1 1 0.08 3
3|6 7 1 94 (5109221949329 1 0 1 1 152201 6 2 1 1 0.246 5
Ta6ena 99. Pezynratu nabopatopujkcux aHanu3a BojieHe Jeno3uyje ca buonnankanujcke Tauke HuBoa Il Ha @pymrkoj ropu. Canpikaj "obaBe3HuX" eneMeHaTa.
Table 99. The results of the laboratory analyses of wet deposition on the Level Il sample plot on Fruska gora. The content of the "mandatory” elements.
. Ilepnonu cakymbama OsHaxa Konuuuna
bpoj Collection period y30pKa Ocobuna y30pKa
Penrn i moprmre Tepuomn Kox y3opka (mm) KonnykTusurer Ankamurer ||N (total)
6poj orjeaHe Oxn On CaKyIubama < Ocobuna total H ( y;/ m) TOC K Ca Mg Na N-NH4 Cl N-NOg|| S-SO4 (neq/l) TDON DOC
Sequence] _ from from Collection syi%% |:r ysopa/ || S P o # dugﬁvity (mg/ly | (mg/ty || (maimy || (mamy | (mamy || (many || (mamy [|mamlf (many Alt;‘ilnity g/ || M9
numbe || Observation JULMM.ITTT/ JULMM.ITTT/ period code Sample sample
Plot number || po/MM/YYYY || DDMM/YYYY attribute
212 1 15.12.2015. 13.01.2016. 1 9 1 247 6.23 64.5 6.05 24.72 58.93 21.38 || 1499.54 || 1.07 8.01 0.81 |[ 6.30 1231 1.58 421
213 1 13.01.2016. 22.01.2016. 2 9 1 20.2 6.18 45 4.16 23.79 64.07 2242 | 127461 || 0.44 || 10.61 || 0.48 || 5.45 1.161 1.03 3.02
214 1 22.01.2016. 10.02.2016. 3 1 1 291.6 6.4 334 8.80 22.73 65.27 23.04 53.74 121 11.01 || 1.08 || 2.26 0.697 1.88 461
215 1 22.01.2016. 10.02.2016. 3 2 1 46.9 6.6 311 6.70 21.22 54.17 19.65 376.47 1.37 9.01 147 1.13 0.929 2.70 6.00
216 1 10.02.2016. 15.03.2016. 4 1 5 440.8 6.74 53.8 12.15 || 21.25 48.68 19.28 331.9 298 | 11.01 || 1.36 || 2.35 1.161 3.73 5.12
217 1 10.02.2016. 15.03.2016. 4 2 5 440.8 6.46 35 10.81 || 30.16 |f 201.85 |[ 130.18 || 352.75 1.79 8.01 0.78 | 3.38 0.929 211 3.80
218 1 15.03.2016. 28.03.2016. 5 1 1 99.8 6.67 45.3 14.14 || 30.32 |f 204.20 |[ 126.42 || 337.38 2.46 1321 || 1.26 || 3.95 1.277 331 5.72
219 1 15.03.2016. 28.03.2016. 5 2 1 24.8 6.61 84.8 20.00 |[ 31.68 || 199.07 || 129.46 || 346.97 059 || 13.82 || 1.39 || 3.67 1.161 1.43 5.43
220 1 28.03.2016. 13.04.2016. 6 1 1 115 6.89 368 18.80 || 51.30 |f 233.50 [ 173.82 |[ 375.22 | 15.20 || 30.03 | 0.18 || 15.80 0.697 21.14 | 6.67
221 1 28.03.2016. 13.04.2016. 6 2 1 2.2 7.31 269 65.60 [[ 80.38 || 216.54 || 173.78 || 358.31 || 17.11 || 16.02 || 2.98 || 12.60 3.715 29.30 || 25.60
222 1 13.04.2016. 18.04.2016. 7 1 1 111 7.04 341 37.40 || 58.39 | 213.84 || 160.22 || 332.51 || 11.91 || 22.02 || 0.17 [ 11.19 6.269 11.80 || 26.30
223 1 13.04.2016. 18.04.2016. 7 2 1 2.8 7.22 200.1 - 33.72 || 202.03 || 143.38 [ 358.96 1.08 2.00 2.70 || 10.44 0.464 - -
224 1 18.04.2016. 23.05.2016. 8 1 5 440.8 6.74 154.7 1751 || 37.16 || 183.69 | 128.61 355.6 8.19 13.01 || 0.15 || 9.68 3.019 9.63 5.80
225 1 18.04.2016. 23.05.2016. 8 2 5 440.8 6.45 76.5 8.25 30.79 || 182.49 || 123.65 || 350.34 721 6.01 || 0.21 || 12.97 2.322 7.56 6.21
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. Tepuonu cakymbama O3Haka Konnuuna
Bpoj . . Ocobuna
Collection period y30pKa y30pKa

Penm | mospurnne Hepuomn Kon y3opKa (mm) Konpykrusurer Ankanurer [N (total)

6poj orJieTHe Ox Ox CaKyIUbamba Ocobuna Y TOC K Ca Mg Na N-NH4 Cl N-NOjsf[ S-SO4 DOC
Sequence from from Collection || %P2 || ysopxa/ total pH wSfem) A nemy | amam | mamy | oy | mamy | many || mamy [[amam | mgny || ReD I TRON (o

q be Il ob . iod Sampler }é pl collected Conductivity 4 4 4 4 g 4 9 9 g Alkalinity || (mg/l) 9
numbe servation | 1 vivrrrry JULMM.ITTT/ perio code ample sample

Plot number || po/MM/YYYY || DDMMIYYYY attribute

226 1 23.05.2016. 09.06.2016. 9 1 1 314.6 6.38 44.9 9.91 || 30.81 | 255.91 || 121.67 || 304.96 || 0.87 | 10.01 [ 1.65 || 3.48 1.300 2.06 || 7.82

227 1 23.05.2016. 09.06.2016. 9 2 1 49.6 6.52 71.6 8.55 | 37.68 | 318.80 || 371.30 || 333.61 || 0.77 | 12.01 |f 2.46 || 10.72 1.509 430 || 6.20

228 1 09.06.2016. 18.07.2016. 10 1 5 440.8 6.2 47.9 4,78 35.37 || 296.13 || 351.56 || 353.98 0.78 10.01 || 1.39 197 0.929 1.97 3.66

229 1 09.06.2016. 18.07.2016. 11 2 5 440.8 6.38 42.1 2.10 || 33.46 || 279.22 || 348.87 || 469.52 | 0.42 501 || 091 | 1.79 0.697 0.77 || 2.00

230 1 18.07.2016. 11.08.2016. 12 1 1 49.3 5.78 109 9.10 || 39.83 | 277.95 || 366.62 | 590.88 || 1.06 | 11.01 || 4.47 || 5.08 0.813 7.23 || 6.90

231 1 18.07.2016. 11.08.2016. 13 2 1 11.0 6.02 68.4 4.28 38.22 || 279.91 || 413.11 || 488.27 0.48 7.01 3.72 2.54 0.511 4.34 3.70

232 1 11.08.2016. 01.09.2016. 14 1 1 53.9 3.62 195 1154 || 42.10 || 276.48 || 385.35 || 442.14 || 2.23 | 18.02 || 4.45 || 3.57 0.464 8.90 || 8.30

233 1 11.08.2016. 01.09.2016. 14 2 1 10.5 5.69 69.2 497 || 44.31 | 271.29 || 363.09 || 48452 || 0.53 7.01 || 3.19 | 2.07 0.581 428 || 4.60

234 1 01.09.2016. 12.09.2016. 15 1 1 814 5.92 40.7 7.10 49.11 |f 311.29 |[ 519.15 || 490.63 0.96 12.01 || 2.34 || 3.01 0.929 415 5.50

235 1 01.09.2016. 12.09.2016. 15 2 1 15.0 6.65 50.9 5.64 || 38.03 | 263.97 || 368.96 | 535.56 || 1.45 | 11.01 | 2.31 || 4.70 1.509 3.02 || 1.67

236 1 12.09.2016. 26.09.2016. 16 1 1 99.6 6.26 41.9 7.63 || 45.32 | 268.26 | 341.36 | 491.32 || 0.78 | 10.01 | 0.51 || 3.67 1.045 156 || 3.67

237 1 12.09.2016. 26.09.2016. 16 2 1 23.4 6.71 316 17.39 || 40.53 |f 268.42 || 396.32 422.8 0.46 11.01 || 0.80 2.82 1.393 1.77 9.74

238 1 26.09.2016. 05.10.2016. 17 1 1 57.4 5.62 36.8 14.65 || 46.62 | 262.21 || 329.04 || 585.15 || 0.84 | 10.51 [ 2.14 || 3.01 1.277 450 [ 8.08

239 1 26.09.2016. 05.10.2016. 17 2 1 12.7 6.08 30.9 8.02 || 24.89 | 247.28 || 337.70 || 857.85 | 0.81 8.01 || 1.36 || 0.00 1.207 329 || 4.93

240 1 05.10.2016. 20.10.2016. 18 1 1 224.1 6.47 32 9.08 41.40 |[ 257.61 || 352.08 || 1676.55 || 0.36 11.01 || 0.97 3.48 0.929 1.34 6.23

241 1 05.10.2016. 20.10.2016. 18 2 1 34.2 6.41 34.6 7.26 || 39.32 || 257.60 || 344.21 || 1252.62 || 0.25 7.01 || 0.72 | 3.95 0.697 1.38 || 451
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Tabela 100. Pe3ynraru 1abopaTopHjKCUX aHAIH3a BOJCHE Aeno3uiije ca buonnaukaiujcke rauke HuBoa |l na @pymikoj ropu. Caapikaj "onmuoHux" eneMeHara.

Table 100. The results of the laboratory analyses of wet deposition on the Level Il sample plot on Fruska gora. The content of the “optional™ elements.

Bpoj
oryIeHE Konnuuna
_ bpoj IOBpILHHE Kox y30pKa
equence. | mospume Observation, lot number mepuon | 00 | (Gl Mn Fe | PpOs]  Cu zn P Cd
numbe Observation f:()frln f:()J;rln Period code collected (mg/L) (mg/L) (mg/t) (mg/L) (mg/L) (mg/L) (mg/L)
Plot number sample
JULMM.ITTT/ JULMM.ITTT/
DD/MM/YYYY DD/MM/YYYY
212 1 15.12.2015. 13.01.2016. 1 9 24.7 0.0310 0.0095 2.79 0.0133 0.0271 0.0173 0.0051
213 1 13.01.2016. 22.01.2016. 2 9 202 0.0214 0.0144 2.49 0.0151 0.0362 0.0336 0.0022
214 1 22.01.2016. 10.02.2016. 3 1 2916 0.0603 0.0089 3.18 0.0115 0.0299 0.0294 0.0027
215 1 22.01.2016. 10.02.2016. 3 2 46.9 0.0020 0.0050 3.28 0.0113 0.0327 0.0397 0.0033
216 1 10.02.2016. 15.03.2016. 4 1 440.8 0.0113 0.0321 2.89 00153 | 0.0375 0.0736 0.0024
217 1 10.02.2016. 15.03.2016. 4 2 440.8 0.0449 0.0596 3.16 0.0212 0.0286 0.0812 0.0024
218 1 15.03.2016. 28.03.2016. 5 1 99.8 0.0245 0.0273 2.96 0.0147 0.0287 0.0578 0.0043
219 1 15.03.2016. 28.03.2016. 5 2 248 0.0053 0.0294 2.69 00143 | 0.0338 0.0585 0.0055
220 1 28.03.2016. 13.04.2016. 6 1 115 0.2246 0.0762 4.30 0.0157 0.0524 0.0012 0.0025
221 1 28.03.2016. 13.04.2016. 6 2 22 0.2913 0.1111 8.55 0.0064 0.0804 0.5101 0.0192
222 1 13.04.2016. 18.04.2016. 7 1 111 0.1779 0.0515 4.63 0.0323 0.0504 0.4259 0.0153
223 1 13.04.2016. 18.04.2016. 7 2 28 0.0183 0.0742 3.23 0.0366 0.0411 0.4040 0.0277
224 1 18.04.2016. 23.05.2016. 8 1 440.8 0.1604 0.0382 3.72 0.0202 0.0511 0.6128 0.0331
225 1 18.04.2016. 23.05.2016. 8 2 440.8 0.0243 0.0147 3.59 0.0244 0.0415 0.6200 0.0379
226 1 23.05.2016. 09.06.2016. 9 1 314.6 0.0068 0.0142 3.27 0.0216 0.0270 0.5611 0.0435
227 1 23.05.2016. 09.06.2016. 9 2 49.6 0.0058 0.0237 3.44 0.0003 0.0379 0.5571 0.0383
228 1 09.06.2016. 18.07.2016. 10 1 440.8 0.0105 0.0832 3.16 00096 | 0.0289 0.7520 0.0440
229 1 09.06.2016. 18.07.2016. u 2 440.8 0.0006 0.0089 3.08 0.0088 0.0259 0.5923 0.0546
230 1 28.07.2016. 11.08.2016. 12 1 49.3 0.1700 0.0811 3.25 0.0154 0.0360 0.6518 0.0472
231 1 28.07.2016. 11.08.2016. 13 2 11.0 0.0235 0.0519 3.18 00163 | 0.0364 0.8974 0.0535
232 1 11.08.2016. 01.09.2016. 14 1 53.9 0.1056 0.0654 3.57 0.0135 0.0362 0.8367 0.0506
233 1 11.08.2016. 01.09.2016. 14 2 105 0.0057 0.0392 3.36 0.0008 0.0325 0.8213 0.0471
234 1 01.09.2016. 12.09.2016. 15 1 814 0.1128 0.0380 341 00062 | 0.0289 0.8791 0.0491
235 1 01.09.2016. 12.09.2016. 15 2 15.0 0.0158 0.0162 3.11 0.0330 0.0289 0.8019 0.0518
236 1 12.09.2016. 26.09.2016. 16 1 99.6 0.0345 0.0549 3.49 0.0188 0.0312 0.6945 0.0497
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Bpoj
. oTTIeNHe Konnunna
. Bpoj HOBPIIHHE Kon y30pKa
"o | o npn | ot |G ] e | e Jeror] ) m | e o
numbe Observation On On Period code collected (ma/L) (ma/L) (mg/1) (mg/L) (mg/L) (mg/L) (mg/L)
from from
Plot number sample
JJMM.ITTT/ JULMM.ITTT/
DD/MM/YYYY DD/MM/YYYY
237 1 12.09.2016. 26.09.2016. 16 2 234 0.0081 0.0478 2.99 0.0122 0.0324 0.7843 0.0502
238 1 26.09.2016. 05.10.2016. 17 1 57.4 0.1045 0.0701 3.16 0.0297 0.0306 0.8640 0.0553
239 1 26.09.2016. 05.10.2016. 17 2 127 0.0146 0.0385 3.08 0.0420 0.0262 0.8301 0.0541
240 1 05.10.2016. 20.10.2016. 18 1 224.1 0.0146 0.0273 3.01 0.0330 0.0222 0.9209 0.0533
241 1 05.10.2016. 20.10.2016. 18 2 34.2 0.0076 0.0196 2.50 0.0112 0.0285 1.0286 0.0534
Tabesa 101. Onmtu noganu o buonnaukanujckoj Tauku HUBoa Il y Oyarnuma.
Table 101. General data on the Level Il sample plot in Odzaci
AKTUBHH NIEPUOJ] CaKyTJbarka Bpoj .
Pennn Kon B Kon Teorpadcka mmpuna Teorpagexa H Collection period nepHoza KMonen Buensa i Tlospumsa K bpoj
6p0_] JpiKaBe p.napue_ne KOJIEKTOpa Latitude )Jy)K?IHa aMOpCKa Kpaimn rvm/Last y30pKOBamba OJIEKTOpA || KOJIEKTOpa KOJ'ICKZTOpa OJIEKTOpa
s Observation Sampler Longitude Bucuna | TIpsu satym/ First date pajibit AaTym/Las Sampler (m) (m? number of
equence || Country - date Number of
plot number code Altitude - model Sampler Sampler used
numbe Code measuring iah P 2 |
clc|m|mic|clclc|m|{m]|c|cC Ala(Mmmir|rfalalm|m T || periods Height (m) || Surface(m’) || samplers
16 7 3 14|52 |7 1|7|1|9]1]|0]|2]|S8 2 [l212]o]1|1]|6f2]0]|1]0 6] 1 5 1 1 0.08 2|0
26| 7 3 24|52 |7 1| 7|1|9]1]|0]|2]|S8 2 [l212]o0]1|1]6f2]0]|1]0 6] 1 5 1 1 0.08 3
36| 7 3 gflafs|2|7|1|721|l9]|1]|0|2]S8 2 1512 |1|5f2]2]|0f1 6 2 1 1 0.246 5
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Ta6ena 102. Pe3ynraTu 1a00paTopHjCcKUX aHANIN3a BOJICHE Jeno3uidje ca buonnmukanujcke Tauke HuBoa Il u3 Onaka. Cangpxaj "o06aBe3Hux" ejxeMeHara.
Table 102. The results of the laboratory analyses of wet deposition on the Level Il sample plot in Odzaci. The content of "'mandatory” elements.

Bpoj
- oryieHe O3Haka OcoGuna Konuunna
p poj HoBpILIHHE o y30pKa y30pKa
opoj || Creane Observation Plot number caynmang] <0 | Ocogmna || (MM Komayxrusmrer)l o || ca Mg Na [[NNH| I [[N-NOs| s-s0, [|Amcemrer N (o e
Sequence|| OPPUIMHE Ox o1 Collection [| 2%P%2 |l yaopka/ total - f pH - wS/em) e gy (| mamy | ey (| oy || oy | oy || (mony || (many || (e [ TDON ooy
numbe Observation from from eriod Sampler Sample collected Conductivity Alkalinity || (mg/l)
Plot number TLMMITIT | AAMMITITY P code attribrijte sample
DD/MM/YYYY || DD/MMIYYYY
182 3 15.12.2015. 13.01.2016. 1 9 1] 265 [ 601 87.2 789 || 36.38 || 166.79 || 12349 | 140038 || 1.24 | 801 || 601 || 583 | 0813 | 336 | 3.42
183 3 13.01.2016. 22.01.2016. 2 9 1] 237 | 633 778 482 | 3366 || 16811 | 13321 | 215292 || 1.00 || 1251 || 633 || 3.10 || 1231 | 247 || 3.70
184 3 22.01.2016. 10.02.2016. 3 1 1| 2086 | 68 46.8 796 | 3471 || 16336 || 13419 | 122183 | 177 || 901 || 68 | 301 | 0697 | 200 || 690
185 3 22.01.2016. 10.02.2016. 3 2 1] a6 [6n2 33.1 790 || 3359 || 15820 || 131.22 | 90154 | 1.00 [ 1001 | 671 || 197 | 0813 | 131 | 1.38
186 3 10.02.2016. 15.03.2016. 4 1 5| 4408 | 6.44 30.9 621 | 3201 | 161.18 || 13655 | 80259 | 1.36 [ 11.51 || 6.44 || 226 | 0697 | 1.21 || 354
187 3 10.02.2016. 15.03.2016. 4 2 5| 4408 | 6.06 28.2 826 | 3332 | 16412 || 14075 | 1256.43 | 1.01 [ 9.01 || 6.06 | 235 | 0920 | 1.05 || 547
188 3 15.03.2016. 28.03.2016. 5 1 1] 727 | 724 63.8 12.82 | 33.40 || 14983 || 127390 || 122071 || 200 | 13.01 || 7.24 || 3.48 || 1440 | 352 | 970
189 3 15.03.2016. 28.03.2016. 5 2 1] 127 | 7.09 64 10.08 || 32.73 || 14665 || 12379 || 11345 || 200 | 1201 | 7.00 || 282 || 1115 | 261 || 712
190 3 28.03.2016. 18.04.2016. 6 1 1] 128 | 733 494 - | 3841 | 16290 || 15462 | 54888 || 217 || 3.00 || 7.33 | 2.26 || 16.000 - -
191 3 28.03.2016. 18.04.2016. 6 2 1 22 |67 318 - || 56.03 || 13267 | 10554 || 6507 [[ 1629 | 2.00 || 6.76 || 263 || 0.697 - -
192 3 18.04.2016. 12.05.2016. 7 1 1] 1328 | 722 1772 2270 | 39.22 || 9766 || 67.53 | 62091 |[ 1013 | 1001 || 7.22 || 818 || 3251 | 1050 | 10.25
193 3 18.04.2016. 12.05.2016. 7 2 1] 237 |71 169.3 2220 || 4566 | 96.45 | 67.05 | 60896 [ 1024 || 7.01 [ 7.01 || 1420 | 4180 | 7.64 | 1226
194 3 12.05.2016. 23.05.2016. 8 1 1] 421 | 667 87.7 1820 || 3394 || 6276 | 6280 || 51891 || 547 || 801 | 667 1279 || 3251 | 475 | 1120
195 3 12.05.2016. 23.05.2016. 8 2 1| 68 [ 672 1045 2480 | 3373 | 9142 || 6338 | 65096 | 5.09 | 7.01 || 672 [ 1749 || 3019 | 3.6 | 19.90
196 3 23.05.2016. 09.06.2016. 9 1 1] 1364 | 638 75.8 1830 || 31.79 || 8453 || 5755 | 568.26 || 321 |[ 13.01 || 6.38 || 6.86 || 1509 || 1.96 || 9.22
197 3 23.05.2016. 09.06.2016. 9 2 1] 270 [ 623 48.7 1000 || 3094 || 8472 || 57.38 || 62368 || 261 || 1001 | 623 || 414 || 1115 | <05 | 7.20
198 3 09.06.2016. 18.07.2016. 10 1 5| 4408 | 5.8 44.8 625 | 29.90 | 8245 | 57.06 | 52123 || 077 || 701 || 598 || 6.86 | 0780 | 1.22 || 419
199 3 09.06.2016. 18.07.2016. 10 2 5| 4408 | 61 36.2 719 | 2997 || 8209 | 5766 | 52077 || 092 [ 551 || 61 | 310 | o581 | <05 || 520
200 3 18.07.2016. 28.07.2016. 11 1 1| 1372 [ 607 37 640 || 3064 || 7911 || 5570 | 41658 || 112 || 601 || 607 || 357 | 0697 | 156 | 3.42
201 3 18.07.2016. 28.07.2016. 11 2 1] 220 [ 599 33 542 | 2844 || 67.86 || 4337 | 5085 | 057 [ 801 || 599 | 442 | 0813 | 123 || 281
202 3 28.07.2016. 11.08.2016. 12 1 5| 4408 | 6.27 70.2 6.22 || 3052 || 42342 || 5216 | 6687 | 061 [ 1101 627 || 414 | 1277 | 244 | 3.40
203 3 28.07.2016. 11.08.2016. 12 2 5| 4408 | 567 168.9 832 || 31.05 || 360.04 || 49.72 | 46941 || 090 || 801 | 567 | 470 | 1045 | 336 | 481
204 3 11.08.2016. 01.09.2016. 13 1 1] 179 | 5.00 945 16.76 || 35.02 || 26277 | 4793 | 5687 || 163 || 7.01 | 500 || 997 || 0697 | 7.37 | 1025
205 3 11.08.2016. 01.09.2016. 13 2 1| 33 | 539 138.7 38.73 || 37.34 || 259.95 | 5057 || 63871 || 041 || 9.00 || 539 || 950 || 0.000 | 654 | 26.00
206 3 01.09.2016. 12.09.2016. 14 1 1] a5 [en 51.3 - || 3800 | 24420 | 4913 | 81458 || 265 || 13.01 | 671 || 865 || 2.206 - -
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Bpoj
) oreue O3Haka OcoGuna Konnunna
Pennn bpoj TIOBPIIHHC Tepromn || YW - ysopra y(:«;r?];r:lc)a K A N (total)
6poj orieate Observation Plot number cakyrbamal| - OX Ocobuna OHAYKTUBUTCT - 05y K Ca Mg Na [[NNHif| ¢l [[N-NOs| s-sO, || rKamTer DOC
Sequence|| 1OPPMIMHE On on Collection || 2P%2 |l yaopka/ total i pH - (uS/em) s gy (| mamy | momy | ey || oy || amany {| many || (mgny || (e [ TEON I ey
Observation . Sampler y3op collected Conductivity Alkalinity || (mg/l)
numbe from from period Sample
Plot number code . sample
JULMMITTT/ || ggMM.ITIT/ attribute
DD/MM/YYYY || DD/MMIYYYY
207 3 01.09.2016. 12.09.2016. 14 2 1| 55 |[621 1413 32.94 | 34.89 || 24921 | 50.76 7985 || 012 || 800 | 621 || 621 || 3483 | 804 || 2240
208 3 12.09.2016. 26.09.2016. 15 1 1| 996 | 634 6.8 5598 | 39.50 || 24111 || 4883 | 1237.45 | 206 [ 1101 | 634 | 658 || 0697 | 417 | 40.25
209 3 12.09.2016. 26.09.2016. 15 2 1| 234 | 654 108 37.76 | 32.97 || 23698 | 65.64 | 1400.38 | 3.04 || 5.01 || 654 | 639 | 0929 | 508 [ 2264
210 3 26.09.2016. 05.10.2016. 16 1 1| 559 | 625 77.8 - 35.98 || 229.49 [ 63.05 | 215292 | 2.09 || 1051 || 6.25 || 11.00 || 1.277 - -
211 3 26.09.2016. 05.10.2016. 16 2 1| 100 | 683 87.8 18.74 |[ 33.15 || 196.12 || 51.82 |[ 1221.83 | 3.91 | 8.00 | 6.83 | 5.92 1858 | 757 || 1025
212 3 05.10.2016. 20.10.2016. 17 1 1| 2198 | 641 16.5 624 | 26.39 || 18769 | 4878 | 90154 || 0.41 || 801 || 641 || 395 || 0.813 112 || 327
213 3 05.10.2016. 20.10.2016. 17 2 1| 419 | 619 255 742 | 29.46 || 18298 | 47.65 | 80259 || 1.00 || 9.01 || 6.19 || 291 1045 | 246 | 421
Ta6esma 103. PesynraTu nabopaTopujkCcuX aHaIM3a BOACHE Aeno3ulidje ca buonnnukanujcke tauke HuBoa |l y Oyanmma. Canpikaj "oniponux" eneMeHara.
Table 103. The results of the laboratory analyses of wet deposition on the Level Il sample plot on OdZaci. The content of “optional™ elements.
Bpoj
' orneHe Kommunna
. Bpoj NoBpUIIHE Kon y30pKa
Pseé[;:egggj H‘(’)ll; J;eﬁ:ze Observation Plot number Tepron Sy:g:)ll(:r (tfg'tf:I) Mn Fe PPO* Ccu 7n Pb cd
numbe Observation fOz( On Period code collected (mg/L) (mg/L) (mg/h) (mg/L) (mg/L) (mg/L) (mg/L)
rom from
Plot number sample
JULMM.ITTT/ JULMM.ITTT/
DD/MM/YYYY DD/MM/YYYY
182 3 15.12.2015. 13.01.2016. 1 9 265 0.2057 0.0317 3.10 0.0412 0.0411 1.0224 0.0517
183 3 13.01.2016. 22.01.2016. 2 9 237 0.0158 0.0319 291 0.0294 0.0590 0.9750 0.0513
184 3 22.01.2016. 10.02.2016. 3 1 298.6 0.0166 0.0396 2.99 0.0168 0.0280 0.9377 0.0499
185 3 22.01.2016. 10.02.2016. 3 2 44.6 0.0180 0.0166 3.04 0.0380 0.0233 0.9869 0.0532
186 3 10.02.2016. 15.03.2016. 4 1 440.8 0.0096 0.0397 3.28 0.0393 0.0283 0.9436 0.0500
187 3 10.02.2016. 15.03.2016. 4 2 4408 0.0110 0.0305 2.75 0.0368 0.0337 0.9197 0.0528
188 3 15.03.2016. 28.03.2016. > 1 72 0.0098 0.0680 3.08 0.0531 0.0351 0.8901 0.0544
189 3 15.03.2016. 28.03.2016. 5 2 127 0.0059 0.0777 2.85 0.0511 0.0322 1.0725 0.0511
190 3 28.03.2016. 18.04.2016. 6 1 12.8 0.0206 0.0353 3.42 0.0892 0.0528 0.9764 0.0573
191 3 28.03.2016. 18.04.2016. 6 2 22 0.0949 0.4892 5.86 0.1025 0.0791 1.0297 0.0605
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Bpoj

orIeHe Konnunna
) Bpoj HOBPIIMHE Kon y30pKa
Fial Bl ol [ I I I 2 I IO I
numbe Observation fgﬁq fgﬁq Period code collected (mg/L) (mg/L) (mg/h) (mg/L) (mg/L) (mg/L) (mg/L)
Plot number sample
JULMM.ITTT/ JULMM.ITTT/
DD/MM/YYYY DD/MM/YYYY
192 3 18.04.2016. 12.05.2016. 7 1 132.8 0.0593 0.0554 4.34 0.0862 0.0444 0.9597 0.0575
193 3 18.04.2016. 12.05.2016. 7 2 237 0.1188 0.0914 5.36 0.0789 0.0426 0.9556 0.0616
194 3 12.05.2016. 23.05.2016. 8 1 421 0.0262 0.0454 3.90 0.0487 0.0273 1.0489 0.0564
195 3 12.05.2016. 23.05.2016. 8 2 6.8 0.0417 0.0958 4.08 0.0435 0.0297 1.0062 0.0630
196 3 23.05.2016. 09.06.2016. 9 1 136.4 0.0254 0.0454 351 0.0691 0.0283 1.0003 0.0578
197 3 23.05.2016. 09.06.2016. 9 2 21.0 0.0133 0.0260 353 0.0602 0.0204 0.9969 0.0566
198 3 09.06.2016. 18.07.2016. 10 1 440.8 0.0140 0.0443 3.20 0.0657 0.0199 1.0777 0.0584
199 3 09.06.2016. 18.07.2016. 10 2 4408 0.0250 0.0335 3.26 0.0573 0.0213 0.9628 0.0613
200 3 18.07.2016. 28.07.2016. 1 1 137.2 0.0083 0.0258 2.60 0.0597 0.0229 0.9454 0.0545
201 3 18.07.2016. 28.07.2016. 1 2 22.0 0.0071 0.0370 3.63 0.0738 0.0281 1.0690 0.0594
202 3 28.07.2016. 11.08.2016. 12 1 4408 0.0036 0.0448 4.08 0.0650 0.0299 0.9387 0.0605
203 3 28.07.2016. 11.08.2016. 12 2 440.8 0.0067 0.0493 3.79 0.0666 0.0094 1.0931 0.0613
204 3 11.08.2016. 01.09.2016. 13 1 17.9 0.0122 0.0460 4.15 0.0716 0.0068 1.0249 0.0627
205 3 11.08.2016. 01.09.2016. 13 2 33 0.0563 0.0920 4.93 0.0998 0.0164 1.0188 0.0599
206 3 01.09.2016. 12.09.2016. 14 1 445 0.1182 0.0489 4.29 0.0762 0.0162 1.0788 0.0588
207 3 01.09.2016. 12.09.2016. 14 2 55 0.0708 0.0576 3.99 0.0829 0.0247 1.0384 0.0563
208 3 12.09.2016. 26.09.2016. 15 1 99.6 0.1209 0.1128 4.48 0.0953 0.0306 1.0645 0.0626
209 3 12.09.2016. 26.09.2016. 15 2 234 0.0637 0.0725 4.92 0.1011 0.0169 1.0599 0.0518
210 3 26.09.2016. 05.10.2016. 16 1 55.9 0.0919 0.0681 419 0.0895 0.0078 1.0938 0.0597
211 3 26.09.2016. 05.10.2016. 16 2 10.0 0.0712 0.1179 5.23 0.0266 0.0164 0.0041 0.0010
212 3 05.10.2016. 20.10.2016. 17 1 219.8 0.0161 0.0572 2.97 0.0169 0.0043 0.0019 0.0010
213 3 05.10.2016. 20.10.2016. 17 2 41.9 0.0237 0.0363 3.33 0.0202 0.0085 0.0548 0.0011
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26. AHAJIM3A 3EMJBUILIHOT PACTBOPA

ATMocdepcke  magaBMHE ~HA  MOBPIIMHY
3eMJBHMINTA J0J1a3€ KAa0 PacTBOPU Pa3IMYUTUX TacoBa,
COTM W pa3HUX MarTephja Koje BoJa MPHKYIJba M
pactBapa, nponasehu kpo3 atmocgepy. Ilponazehu kpo3
3eMJBMINTE, MaJAaBUHCKa BOAA YyJa3W Yy peakuuje c
TaCOBHTOM M YBpCTOM (ha3oM 3eMJbHINTa, oborahyjyhn
ce Jajbe MMHEpaluMa U CyICTaHIamMa M3 3eMJBHIITA
npeAcTaBibajylly BpiO  aKTMBHY W JAWHAMHYKY
KOMIIOHEHTY 3eMJBHMIUTA. PacTBOp 3eMJbMINTA TJIaBHU j€
HOCWJIAIl XPaHJPUBUX MarepHja Koje Cy HajJaxiie
JOCTyIHe OWJbKama 3a HUXOB pacT M pa3Boj. Ha
napuenama Jpyror HABOA MOHUTOpUHTa Ha Dpymikoj
l'opu u y Onjanmma noctaBbeHU Cy NPETXOIHUX T'OAUHA
TU3UMETPU 32 CaKyIJbamhe 3EMJBHIIHOT PACTBOpA aju
tokom 2016. y muUMa HHUje CaKylJbeHa JIOBOJbHA
KOJINYMHA 3EMJBHMIIHOI PacTBOpPa 3a aHAINU3y HETrOBOT
cacraBa. 3 HaBeneHor pasnora y 2016. roouHu HUCy
BpILICHE aHaJIM3€ 3eMJBUIITHOT PacTBOpA.

27. METEOPOJIOILIKA OCMATPAIbA Y 2016.
rOJIMHUA

2016.
TOJMHE BpIIEHA Cy Ha OIJIEAHOM IoJby HuBoa II Ha
Opymkoj Topu wu y J[epomama.
METEOPOJIOIKHX IapaMeTapa Ha HUBOY II MoHMTOpHHTA

MCTCOpOHOIHKa ocMarpamba  TOKOM

JlerepMuHucame

y 2016. roguHu je 00yxBaTuIO 00aBEe3HE MapaMeTpe U
T0: Temmeparypy (AT) u peraTuBHy BIaXXHOCT Ba3myxa
(RH), xonnuuny magasuna (PR), 6p3uny (WS) u npasair
Berpa (WD), kao u conapuy paaujaumjy (SR). ITogamum
Cy TnpuKazaHd |y Tabeimama mnpeaBuheHHMM  3a
U3BEIITABakE 3a HHMBO Il MOHMTOpPHHra IIYMCKHX
ekocucreMa. Y JajbeM TEKCTy c€ Jajy HajBakHH]a
Omakamka 3a METEOpOJIOIIKe TMpuinke (Tpe cBera
Cpelllba MEeCeYHa TeMIlepaTypa W pelaTHBHA BIAXKHOCT
Baznmyxa) TokoM 2016. rogmae. OcuM HEBEICHOT je
M3BPILICHO Nopelee ca 3BaHNYHUM M01aluMa

IIpema momanimma PXM3 (Meceunu OunteH 3a
CpOujy, janyap 2016) jamyap 2016. romune je Ouo
npoceyno Tonmao y Behem geny Cpobuje. Ilpema
MepemhruMa Ha METEOPOJIOIIKUM cTaHullama HuBoa Il Ha
Opymkoj Topu u OnampiMa H3MepeHe Cy Cpellbe
MeceyHe Temneparypa Basayxa 1,1 omHocHo 0,7 °C.
[Ipoceuna MeceuHa penaTWBHA BIIAKHOCT Ba3dyxa Ha
HUCTUM METEOPOJIOIIKUM CTaHWIaMma y janyapy 2016.
rojuHe cy ouie 83 omHocHo 87%.

IIpema monmaruma PXM3 (Meceunu OwiteH 3a
Cp6ujy, dbedpyap 2016) dedpyap 2016. ronune je 6uo
HajTOIUTMjN Y UCTOpHjH Mepema y Pemyomuiu CpOuju.
Ha mereoponomkum crannuama Husoa Il y ¢ebpyapy
2016. romuHe je 3a0enekeHa Ccpedmba MeceuyHa
Temieparypa Bazayxa on 6,6 omHocHo 6,5°C, wm

26. SOIL SOLUTION ANALYSIS

Atmospheric precipitation reaches the soil
surface in the form of solutions of different gases, salts
and various substances collected and dissolved by water
passing through the atmosphere. Passing through the
soil, precipitation water reacts with gaseous and solid
soil phase and gets further enriched with minerals and
substances from the soil, thus presenting a very active
and dynamic component of soil. Soil solution is the main
carrier of nutrients that are most easily available to
plants for their growth and development. Lysimeters that
had been previously set up on Level Il sample plots on
Fruska Gora and in Odzaci to collect soil solution didn’t
collect an amount of soil solution sufficient to analyze
its composition in 2016. Therefore the analyses of soil
solution were not conducted in 2016.

27. METEOROLOGICAL MEASUREMENTS IN
2016

Meteorological measurements in 2016 were
taken on Level Il sample plots on Fruska Gora and in
Deronje. The measurements of meteorological
parameters of Level Il monitoring included the
following mandatory parameters: air temperature (AT)
and humidity (RH), precipitation (PR), wind speed
(WS), wind direction (WD), and solar radiation (SR).
The data are presented in the data submitting tables for
Level 1l monitoring of forest ecosystems. The following
text presents the most important observations for the
meteorological conditions (above all monthly mean
temperatures and air humidity) in 2016. Furthermore,
these data were compared with the official data for the
same period.

According to data of RHMS (Monthly Bulletin
for Serbia, January 2016), January 2016 was warm in
most of Serbia. According to the measurements taken at
Level Il meteorological stations on Fruska Gora and in
Odzaci the monthly mean air temperatures were 1.1°C
and 0.7 °C respectively. The monthly mean relative air
humidity measured at the same meteorological stations
in January 2016 were 83% and 87%.

According to data of RHMS (Monthly Bulletin
for Serbia, February 2016), February 2016 was the
warmest in the history of measurements in the Republic
of Serbia. The monthly mean air temperatures recorded
at Level Il meteorological stations in February 2016
were 6.6 °C and 6.5 °C respectively, while the relative
humidity amounted to 79% and 84%. March was,
according to data from Level Il meteorological stations
characterized by monthly mean air temperatures of 6.5
°C and 7.5 °C, and the mean relative humidity was 78%
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pelaTHBHA BIAXHOCT Baznyxa 79 omgHocHo 84 %. Mapt
je TpeMa mojanuMa ca METOPOJIOIIKEe cTaHuIe HuBoa Il
KapaKkTepHcaia cpelmha MeCeUHa TeMIleparypa Bazayxa
6,5 ogHocHo 7,5°C, u mpoceyHa pelaTHBHA BIAYKHOCT
Bazayxa 78 ogHocHo 81%.

[Tpema moganmma PXM3 (Meceunn OwnteH 3a
Cpbujy, anpun 2016) ampun 2016. je y sehem nemy
Cpbuje Omo Torumju ox mpoceka. [Ipema momamuma ca
MeTeopoJomke cranuie Huoa Il Ha @pymkoj 'opm
U3MepeHa je cpeilba MecedHa TeMIepaTypa Ba3ayXxa Of
13,1°C, a Ha MeTeopoJomKoj cTaHui HuBoa II y
Hepomama 13,1°C. IlpoceuHa penaTHBHA BIAKHOCT Ha
uctTuM cranuiiama Ha ®pymikoj Iopu u epomama je
u3Hocuna 67 onHocHo 73%.

[Ipema nmomarmuma PXM3 (Meceunn OmnteH 3a
Cpbujy, maj 2016) maj 2016. ronune je y Behem nmeny
CpOuje y rpaHuiiama mpoceuyHux BpemHocTd. Cpenma
MeceyHa TeMIeparypa Ba3lyxXxa Ha OMOTAa4lll HAa HHUBOY
II na ®pymkoj ['opu je m3nocuna 15,1°C, a 'y Jlepomama
15,9°C. Ilpoceuna penaTHBHA BJIAXKHOCT HA HCTHUM
cranunaMa Ha @pymkoj ['opu n [lepomama je n3HOCHIA
76 ogHOCcHO 78%.

[Ipema momaruma PXM3 (Meceunu OuiTeH 3a
Cpbujy, jyn 2016) jyu 2016. rogune je y Behem nmemy
Cpbuje 6mo Tommmjm ox mpoceka. Cpeama MecedHa
TeMmreparypa Ba3lyxa Ha OuoTaunu Ha HuBOy II Ha
®pymikoj Nopu je usnocmna 20,3°C, a y Jlepomama
20,1°C. Ilpoceyna penaTHBHA BIAXHOCT Ha HCTUM
cranunaMa Ha @pymkoj ['opu u [lepomama je n3HOCHIIA
77 onrocHO 83%.

[Ipema nmomarmuma PXM3 (Meceunn OunteH 3a
CpOujy, jyn 2016) jyn 2016. rogune je y Behem gemy
3eMJbe OMO Yy TpaHHIaMa TMPOCEYHHX BPEIHOCTH.
Cpenma MeceuHa TeMIepaTypa Ba3iyxa Ha OMOTadIi Ha
HuBoy II nHa ®pymkoj 'opu je mznocuna 22,3°C, a y
Hepomwama 22,2°C. [Ipoceyna penaTHBHA BIaKHOCT Ha
ucTUM cranuiiama Ha ®pymikoj [opu u epomama je
n3Hocwia 68 oxHocHO 84%.

IIpema nomaruma PXM3 (Meceunn OunteH 3a
Cpbujy, aBryct 2016) aBryct 2016. roaute je y 1eioj
CpOuju OMO MPOCEYHO TOMao M ca BehOM KOJIMYUHOM
najaBuHa y onxHocy Ha mpocek. Cpeama MecedHa
TeMIeparypa Ba3ayxa Ha OwoTaunu Ha HHBOY Il Ha
®pymikoj Nopu je usnocuna 20,0°C, a y Jlepomama
20,4°C. Ilpoceyna penaTWBHA BIAXHOCT Ha HCTUM
crannnama Ha @pymkoj I'opu u Jepomama je n3Hocuia
73 omHOCHO 82%.

IIpema momaruma PXM3 (Meceunu OwiteH 3a
CpOujy, cenrembap 2016) centembap 2016. rogune je
0Mo TOMao W ca KOJWYMHOM TajaBuHa ca Behowm
BpenHomhy y Behem nemy 3emupe. Cpenma MecedHa
TeMIiepatypa Ba3lyxa Ha Ouoraunu Ha HuBOy Il Ha
O®pymkoj [Nopu je usnocuna 18,3°C, a y Jlepomama
18,2°C. TlpoceuHa penaThBHA BIAXHOCT Ha CTaHHIIAMa
Ha Opymxoj [opu u [epomama je wusHocuna 68
onHOCHO 78%.

or 81%.

According to data of RHMS (Monthly Bulletin
for Serbia, April 2016), April 2016 was warmer than
average in most of Serbia. According to data obtained at
the meteorological station of Level Il monitoring on
Fruska Gora the monthly mean air temperature was 13.1
°C, while it amounted to 13.1°C at the Level Il
meteorological station in Deronje. The mean relative
humidity measured at the same stations on FrusSka Gora
and in Deronje amounted to 67% or 73%.

According to data of RHMZ (Monthly Bulletin
for Serbia, May 2016), May 2016 was within the limits
of normal values in most of Serbia. The monthly mean
air temperature at the Level 1l sample plot on Fruska
Gora was 15.1 °C, while it was 15.9 °C in Deronje. The
mean relative humidity at the same stations on Fruska
Gora and in Deronje amounted to 76% and 78%.

According to data of RHMZ (Monthly Bulletin
for Serbia, June 2016), June 2016 was warmer than
average in most of Serbia. The monthly mean air
temperature at the Level Il sample plot on Fru§ka Gora
was 20.3 °C, while it was 20.1 °C in Deronje. The mean
relative humidity at the same stations on Fruska Gora
and in Deronje amounted to 77% or 83%.

According to data of RHMZ (Monthly Bulletin
for Serbia, July 2016), July 2016 was within the limits
of normal values in most of Serbia. The monthly mean
air temperature at the Level Il sample plot on Fruska
Gora was 22.3 ° C, while it was 22.2 °C in Deronje. The
mean relative humidity at the same stations on Fruska
Gora and in Deronje amounted to 68% or 84%.

According to data of RHMZ (Monthly Bulletin
for Serbia, August 2016), August 2016 in the whole of
Serbia was warm on average with the rainfall above the
average. The monthly mean air temperature at the Level
Il sample plot on Fruska Gora was 20.0° C, while it was
20.4°C in Deronje. The mean relative humidity at the
same stations on Fruska Gora and in Deronje amounted
to 73% or 82%.

According to data of RHMZ (Monthly Bulletin
for Serbia, September 2016), September 2016 was warm
with greater sums of rainfall in most of the country. The
monthly mean air temperature at the Level Il sample
plot on Fruska Gora was 18.3°C, while it was 18.2°C in
Deronje. The mean relative humidity at the same
stations on Fruska Gora and in Deronje amounted to 68
% and 78%.

According to data of RHMZ (Monthly Bulletin
for Serbia, October 2016), October 2016 was cold and
rainy on average in most parts of the country. The
monthly mean air temperature at the Level Il sample
plot on Fruska Gora was 9.1°C, while it was 10.4°C in
Deronje. The mean relative humidity at the same
stations on Fruska Gora and in Deronje amounted to
86% or 85%.

Anex 5 provides the
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IIpema momanimva PXM3 (Meceunn OunTeH 3a
Cp6ujy, okrobap 2016) okrobap 2016. roaune je O6uo
NPOCEYHO XJaJaH M MPOCeYyHO KumaH y Behem nemy
3emsbe. Cpenmma MecedyHa TemIleparypa BasdyXa Ha
omortaun Ha HHBOY Il Ha ®Ppymkoj ['opu je m3HOCHIA
9,1°C, a y [Hepomwama 10,4°C. IIpoceuna pemnaTuBHA
BJIQKHOCT Ha HMCTHM cTaHuMiama Ha Opymkoj [opu u
Jepomama je usnocuna 86 ogaocuo 85%.

Y AHekcy 5 maTu Cy mojany 3a METEOPOJIOIIKE
cranune Ha Opymkoj ['opu u y Jepomama 3a cienehe
00eBe3He TTapaMeTpe:
temneparypy (AT) u penaTHBHY BIaKHOCT Ba3lyxa
(RH), konnuuny nagasuna (PR), 6p3uny (WS) u npasait
Betpa (WD), xao um comapHy pamujamjy (SR) y
TabenaMa TpeaBuUl)EHUM 3a H3BEINTaBamke 3a HUBO 1l
MOHUTOPHHIA.

meteorological stations Fruska Gora and Deronje for the
following mandatory parameters:

air temperature (AT), relative humidity (RH),
precipitation (PR), wind speed (WS), wind direction
(WD), and solar radiation (SR) in the tables proposed for
Level Il monitoring reports.
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