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1.0l [ 1. INTRODUCTION

) t5GteOd® | CP L O

fescteOR LO fio

tdfeBdzdyd wtBd

2003. cBHJdd.
Iz

hzd®kjOoYd t ICP Forests Programme (International Coopera
<Jd©d I Programme on Forest Condition Monitoring) has b
“d My ts continuously performed in the Republic of Serbia si
1teO<j © J 2003. The Level | forest condition monitoring of th

f ctsc tc O30 2017. ¢ tsH d dz programme is focused on the observation and assessm
shd3OIstcO j d sy dzz  H j defoliation of tree crowns on selected areas of the sa
dzO0 BHtej ' J dzd3sdf@rcd iy @Pdiz f plots established in the Republic of Serbia, along with ¢
(1rRERO Ijtedlststed d t{ 4 ff iz observations according to tHEP Forests Manual. Th
tsfls ©dzd A sMdi3OItcO" © { tgj ¢ system of forest condition monitoring is integrated into
hzd3dj. wdMmlsjd3 ftcO<j ¢ O Ml state forestry system, with a number of institutions and
Hitc) O dzts " Ed30temMCts tsC tolzy associates taking part in the programme. Their wor
Eyd mMselz" | dzj € sdzd € ts d ¢ coordinated by the Forest Directorate and The Ndti
MOt OH dzdyd @ tstfcd H dzZOy d ° ts d3 Focal Center (NFC) for the forest condition monitoring
dzO y @ tzdzts ¢ Wt Odz yJ dzls taaX the Institute of Forestry. An example of this cooperatio
ftcO<jj MO O hizd® k& r CLRTAP programme (Convention on LondRange

leddsj &6 B9 0OC 9y fiy Is tc" A Stdsastc Transboundary Air Pollutignwhich was launched 25 yea
(stsdzeo j dzyd " © 8 f toj € 56 to O ago with the intention to reduead prevent air pollution il
LOGEO' J¢ 0O) Cs'" d " J iz ls ( Europe. ICP Forests Programme (Internations
ydg? jdz HO Mmj MdzO° d o OL Cooperative Programme on Forest Condition Monitori
ltesGtcO PGP @e Yz & 1 has been simultaneously performed undiECE’ on 6000
dimistsotej d3j des d&zO 6. 000 plots through monitoring vitality and health condition
GHYd My (tOlsd o dIsOdzdztsmls European forgts. Every year the NFC of Serbia proces
[otetsY j . 49 0C | G BHJ dzi data collected in the field during the growing seas
f sHOIC j ftedC kY j dzjlsts$ccompiles a report and submits it to the Ministry
9JGJIsOydesdatsa f4tdtsH O, Agriculture, Forestry, and Water Management Forest
HsMIsOe? O GO [ d dzd mIs O tc Directorate. An annual report on forest conditiam the
hEdzgOtecmlso © d oy sPwdo taj sample plots in Serbia is also submitted in Englisthéo
RLOjJNhIO® s MlsO k2 h kd3® Programme Coordinating Center of ICP Forests {p@C
SOYs OO0 wtBd j dzO j dze d Hamburg, Germany.

sOC " | Mo OC J CtsH A yd s

\ j dzbstietizts ¢ tc © B3O | CP LO h
MmoOogzB ztecz, 1 J BOY< O.

L CLRTAP i Convention on Longrange Transboundary Air Pollution

2|CP Forests International Ceoperatative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
¥ UNECE- United Nations Economic Commission for Europe

* PCC of ICP Foresfs Joham Heinrich von Thuneii Institute, Institute for World Forestry, Programme Coordinating Centre

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

> CLRTAPi Convention on Londrange Tansboundary Air Pollution
®|CP Forests International Ceoperatative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
"UNECE- United Nations Economic Commission for Europe

8PCC of ICP Forests JohamHeinrich von Thunein Institute, Institute for World Forestry, Programme Coordinating Centre of
ICP Forests, Hamburg, Germanittp://www.icpforests.org
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2. ¢suvrRIVJeUvR RAURMUA ¢ R R 2.MONITORING ACTIVITIE S-LEVELI

tej q O s 1 "1 & . o
T teé)a frc;lsxa j Jztsqga s O O ¢ h Isz]‘ Level | network was established for monitori

i &i ¢ e dki dzi o n the health condition of forests artler spatial and
32 i JBEBé gz 2] dz,Jis . y o tsd¢j34d3df¢ldzfr] gzts ¢ temporal changesn a large scale anover a specifiec
Zdo 50 Bsddlstiedds® OHJjC time period. This level of monitoring adequately cov

h : : the most important forests in Europe. The Level | netw
{ ngsé dzqflj dzis[ o tglf ((:){ 0 0 ! tG‘é ?Dtc: contain_s approximate!y 6.000 monitoring or sample p
(BdtddHdsoyd MSdn o systemically arnaged in thel6 x 16 km grldn(_et acros:
COMY Bt ' jdzdt b By d Egrope. S_ome countries have a denser national net
Vb 5 jHdddd Ljd 0RO with the aim of prowdmg a more ela_borate assessme
BeiO® (4 x 4 km) bk yd? the condition at the national and regional levels. The r

s - s parameters to be assessed at this level aranc
1dz g aug%& dzio dzudztg (gsls Jq fr]th Gfr]ddz Jdﬁ%d condition, chemical properties of soil and nutrition

niBdL O lsPEd JMottOdO b forest trees.

3. fruvfrrt R BPERU[LLIRM 3. METHODS AND CRITERIA

?s té‘{{dgg@ o Izgt;t; ttsgt;f:*,' idé%%ﬁfgmdﬂ' Cﬂjﬁﬁ According to the coordinate grid of sample plc
SL dzOYj dzgj b MtsjHddzd sjls a sample plot is defined as a plot with a rod of a v
VL steyd Hico j 9@ dzgzL O s Pk color in its center. The trees sampled for theesssent
mMdMmlsj BOIsMSd M BdtO Iz of the crown condition are systemically selected a

(¢ dzd %).0 point cross clusters (Figure 1).

# dzd €101 tcd € OL Bdtsddzin d €
CdzOMmlsj t® MO 4 dj MisO ddzd 2@ dzOMy TS tso dzsMmisd Ctkz
dLdBBd "IsOC O EZLsttOSCO Htse 1. H s d3d dzO dals j 2 . ¢ BH B3 d
hole .
Figure 1. Sample ploti 4-point cluster with 6 febdqhisjdl, 5. bdodek<]
trees and an example of replacing tree specim Figure 2. Crown canopy classes after Krélft:dominant, 2.
codomnant, 3. subdominant, 4. goresseds. Dying

v Mdi3j ek yYjlsdted ¢ dkzO Four subplots oriented along the Cardinal po
HO? jdtsMmisd §t 25 mihshHy € at a distance of 25 m from the central place (the rod|
GH QB deo fmJ WU = th fyls  dzO " 1 ggtaplished. In each subpldhe 6 trees nearest to tr
ﬁ tia ?< g” qHBJHquOdi)qm@,ZBSJQOQ i tsz subpbt centre are selected as sample tregs, resulting
bindzse s HO dd& Jj odMmdd 24 sgmplg trees pgr plot. T_he samples include all
fsCtetso dasfylsd, toj &0 Mmdfy SPecies with a minimum height of 60 cm. The cra
¢ S H Bd3d dzO dzls dzO , Mz B H tsd3d ¢ canopy classes after Kraft (dominant,-dmminant,
Edsdtez<®), BHtj ' &'z MIsO subdominant, suppressed and dying) are useda
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L O ftesyd dzlz, O dzd BJL criterion for selecting trees, excluding trees w
Bhisj<ddd®@JCO 2). RL OBIO significant mechanical injury (Figure 2). The selec
BLdZOYOe O £ B jod d39 L trees are permanently marked with numbers for the ft
8150 Bdgz_Og Qnts otg l;r](lgz ,.,IZ ¢ CEBO szdé permanent assessments. The trees which are remove
?rf]ll-s OB diq’ ngn. HU C s dzqc{n(: s fr]l:i i to management measures or for soather reasons ai
Mjusd, MisOs? O M 1isdlk replaced with new ones. If a stand is cfedled, the
detso j] MOMIsts* d dzj . central point remains until the establishment of a |
¢ Is O dzdzO tsc¢ dzj H dzO i 58 stand.
BdsddHdCOyd MEO LOYSO. A sample plot is a permanent observation plot

K. ~ BH tG.J - d dz,_ dzO Bﬁ]dztss; ¢ center, determined by its coordinates, is marked wi
5 B ézngsé)J dz o d34lzls quigdzéisads b q q.g metal rodin the field. Six trees, marked with numbers
gi 6] ffilz,jZJ 56 dzj H dzj q—us 9 t;rf‘lq 6, are singled out at a distance of 25 m from the cent
dqLHO B j dzis fts 6 fnls @8 © the direction of the 4 cardinal points.

Btets' joddO BH 1 HE 6.

3lls O | CtolzdzO 3.1.Tree crown condition

v sCodtlk dzOyd tsdzO dzdzts Within the framework of the national ar
MOy do O O (1 dets 1) transnational research (Level 1) andldwing the 2012
tedtezydzed Sz | CP dtOH df dzjd3® > ICP Forests Manual, the tree crown condition is asse
O m Gdzdh @54 MJ  § tetsyd d by the classes of defoliation. Discoloration and combi

CsdsB ddztso OdzO f tetsyJ dzO t damage classes are no longer included in the assessr

v OB jlRAZzOM] ®OHyYsgdftcj 3O UN/ ECE d EU CdzOmdW d¢ ¢
Table 1.Classes of defoliation according to UN/ECE and EU classification

s &zOMmd wlsjfjd njlisd ' BBUJEOS g
Class Degree of defoliation dzgh <0/ il
Needle / leaf loss %
0 dzj dz@®ne 0i 10%
MzOe @4 @Y Mohtd ) .

! (warning) >1025%

2 mtc J H faflerate >25/ 60%

3 * @ Severe >60i 100%

4 fMzeo © fysddB dzO 100%

riwsdazd oyd 06 mj sy Defoliation is assessed in 5% intely and it is
5 % d cewkzfdhj MmMJ E 5 & dzt classified into 5 groups of uneven range (Table 1).
1).
4. l1toNpnr wudnde zZzyfl vi[ 4 FORESTCONDITION MONITORINGI N THE
gt JRMR7Z.2QYrrR1tr 1RIJ 1 REPUBLIC OF SERBIA I N 2017 - LEVEL |
ltoj BO ftosetcOBREz tOHO Visual monitoring, conducted according to t

sjtejdze " J dLoth jdzs dzO Is ICP Forests Manual, was carried out in the period f
ftoj 3O [ OdzOdzz | CP atH & June to the end of September 2017. It included cr
fijtedsHiz ©H bdzO HB  C©O condition assessment and determinatioh damage
g EB Hi gzO Bf'] s 0 qtscgz' ?ntlg E dlz?p o[d't’s IzIZ' caused by diseases and pests. According to ICP Fc
Htoo | H B d H iti
ICP LO hbdj fsyj o Mo Manual, crown condition assessments are mandator
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s HEYJdsd J
i Cwstdmisd
dMmisj &5 eHJ dedzj Sfisisjeer@y ]
CotedMmisj s fOfdy 2. [00O°
ftodLdets HiWdddMOded ¢t d3j
(ISO 19111:2003).

HlsOB &zO dzO tsedzj Hded 3
sjtdlststed d tJfkzBddC] jud
d kdzgjhjdzO0 & € st d dgods dz
ftedC OL Odstej ff ©@MHY SOYOC O
[ Oded f ZdzOIsd o dzd B 1 te hfiisdzjf dg «
fescteOBlz, Mjdicyd sd GH
fsHOSCO, O BoaOCoat' Ofd
“OMOd ftdSOL Mmoadh toj dzje
fesmissteddr §sHOOSO.

Oh kzc.

all plots once a year. On the other hand, soil condi
assessments and the assessment of the nutriianzdof
forest tree$ foliar analysis are carried out every ten ye
Level I monitoring in 2017 was carried out by researcl
and experts from the Institute of Forestry, <
Srbijagume’ , Nati onal I
“Tara™ as well as the Institute of Lowland Forestnd
Environment, Novi Sad an

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

Geographical Information Syster(GIS) is a
digital tool designed for graphic and alphanume
presentation of spatial data. It can store and manipul

- great number of spatial data, perform spatial analyses

create models. GIS approach to the whole business o
Forests, which imjes monitoring of largescale forests a
the national level, is an indispensable tool that provide
adequate representation of all data in the actual coorc
system. GIS procedure is used from the initial stage
mapping the network of sample Ho(SP) and sampl
plot marking in the field, supported by GPS (Glol
Position System) handheld devices, to the final stage
entering data into the GIS system, making analyses
model s and datanal.20ld)r i ng

Coordinate Reference &gm (CRS) is used fc
the practical application of GIS. With the help
coordinate reference systems (CRS), every place ol
earth can be specified by a set of coordinates. It use
degrees of latitude and longitude to describe a locatio
theear h6s surface. Il n most
reference system is used. The coordinates are proj
onto a twedimensional plane by using a map projecti
This and other relevant terms are precisely definec
international standards (ISO 1911003).

The location of trees on the Level Il sample pl
in The Republic of Serbia was specified and entered
the coordinate system. Figure 3 shows the sp
distribution of Level | and Level Il sample plots. The t
of the most appropriate GIS apgaltion can allow us tc
get a clear representation of the relevant alphanur
spatial data by selecting a desired theme or a piec
data.
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LEVEL I AND LEVEL II
SAMPLE PLOTS
DISTRIBUTION IN 2017

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

oo
. 2ICP LEVEL Il spotsFRUSKAGOR R } S .

K NIVO 2
o o

- LEVEL Il ICP spotODZACINIVO 2

® Vojvodina 7 spots 4x4Vojvodina 7 tacaka 4.

@® 20 added 4x4 spots20 dodatnih 4x4

@® Vojvodina S spotsVojvodina 5 tacaka ®

@® ICP spots 16x16BIT tacke 16x16

/\/RNE RSREKE

ROADSPUTEVI
SERBIA BORDERGTranica Srbije

OKRUZI -DISTRICTS
L] ° L
L
_} L ]

Borski
Branicevski
Gnjilan ski

[] Grad Beograd

Ja bla nicki
Juzno Backi
Juzno Banatstki

[ Koluba rski

Koso vski
Koso vsko Mitrovicki
Macvan ski

[ Moravicki

[C_] Nisavski

] Pcinjski
Pecki
Pirotski
Podunavski

[_] Pomoravski
] Prizrenski
Rasinski

[ Raski
Sevemo Backi
g Sevemo Banatski
Srednje Banatski
[_] Sremski
[_] Sum adijski
[_] Toplicki
[ Zajecarski
[ Zapadno Backi
[ Zatiborski
[ stia

7000000 Kilometers

sz CPONYstejH BdsddHdECOYyd MEdm SOYOSO 1 dotsO1
tdfzBdzd € j20EdeB [ d gafl tRG o OW MC d d dz¥ StedzOyd s dzd
mdmisj &5 Of dgh)SC Oyd  © ( Or
Figure 3. Spatial arrangement of Level | and Level || sample plots on the territory of The
Republicof Serbia in 2011 Geographic Information
System application (Qy.)
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410 dsddzidSOydimaEs O 4.1. Sample plots Levell

v sts€ Iz 2017. G SH During 2017, defoliation was assessed
Eqden g ¢ Oyd’ & dds 1SOYE OdsC damaging agnts recorded and classified on all sam
wedd Oyd  J d JdedH]dasdl s This report uses data obtained from the field fori

g i dczf,llz-ég q'; fl;ff] dzﬁ?gisé@‘ls égcg'ih 9.<JJ hﬁ?s 'u reports filled by researchers from the Institute of Fore
b 5Otefisa § 56 tc OH R éz»f'] s d Is & in Belgrade and the Institute for Lowland Forestry, N

EzOmets d > dotsodz aips], H d Sad in the presence of expertsiei inspectors, fores
stclzydzed » dzd y O, h Iz 50t S d engineers and technicians responsible for the parti
dey d Cd O d Isj~ded yOtc@j ezt sample plot localities or areas. Upon visiting the san
' dBO Mz 1Ry f5MisO8° jiplots, reportswere also compiled by the compete
d MSO. 1 sjH Bodn, d2OS Bifyegry and hunting inspectors and by the Fo
e d LOofdmn dz.cf_ ud SH Mt Directorate ofthe Ministry of Agriculture, Forestry an
tso dzd n ddzimt j CIststcO, { d dac ) ’ <
b sOteiiseo ®©  ossHGftodotsHj Water Management. They include the date of the visit
iz 358 d ZOME O q d i3j dz® names of the attendees, the most important observe
JHJ O dzO° 9 Oy dzd ° © L Of ( and the evaluation of the performed field activities.

Jamcdh § smdtse d BO. This year activities were, as usual, carmed in
e d<d Mmj JseteOBO  complete accordance with the standards of the

dnOded i3 dztsif 3@ dgieed HBC 2 Forests Manual. The crown condition was assessec

: 5
y szd?zﬂ JtsRm;]mU.Zq 58 LO g J r(.jz © the samples collected for the chemical analysis

ydtsddr ttc0do. | assimilation parts. The National Focal Center submi
Is j d dLeajhlsO" j v the results and reports to the ForBitectorate and tc

PCC I CP LO hEdj PCCICP withits headquartersin Hamburg (Annex 3).
Mm¢d tOH dz0 s My The field work on tree observation and cro

gl
MisO° Bdz@ t6dzO B d5dded d ¢ @y qz‘.c: condition assessment started on Jurle 2017 in the FE

QPox =" I

00

S8 TS

)
tc
s
H
d
dq
L
H

FEOo=as GrgI Tga

0—. 0
Q—.
&
Q—.
&

CEHddd LOYsUIE 4 12.00. 4400 Sp 47 and201@ indhe

20 1 rRuU 47, O LOotehjds dJ . ré CBOlicFaE SB 361

z0 Isjtedlssted * d ;4'|'J,¢ks?1jc{)c@t$|xterr'tory_ o fg utnieBoljeFaE in
ledCky? OF | FL s8OSO | The collection of samples for the chemic

OfMd isd ZzOydBsdzd s stcd Odz® s B analysis of assimilation parts was carried out in the pe
21.09.2017. .267. 11ctWd from September 21to October 11, 2017 on 8 sampl:
BdsddHdCOyYyd MEdr OYOC O, plots, in accordance with the standards of the ICP Fo
dzes e OO MWisd WIOYdEdCRz L O \anya) Theobtained field data were processed in

ltedSizg? § dd f sHOYd o le .
®OB sEEOsEd  RAHSIEESO. laboratory of the Institute of Forestry.

ddzd 4QPBJ dzj qJ d20 MiskOBIZON RZO 4 3 o 5
Figure 4. Trees marked at Level | SP 13
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B

4 dzd g8 ulsOB d&zO tsB J§ dzf ¥ J di® I dasrRy yodzoO, 1 de
Figures7 and 8. Trees marked with plates, Level | 3P

: : A
ddzd ©@ 1UO0HISOo? O j foozowdyB®tc.] g 1.
Figures 9 and 10. Marking Trees with plates, Level | SP 8

-
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4. 2. 10MmMlskzy? jdesMmils Hico j < 4.2.The share of treeon the sample plots
sOys¢ ORO
In 2017, the condition of forest tree species \
v 2017.d d&tOddgdzO ° j assessed on 130 sample plots. Defoliation was ass
hzdsmC d A potemMls® dzO 130 B and the damage caused by biotic and abiotic a¢
1 etsyd dzO HyWBdzd Ooyd- J ¢ monitored on 2923 trees.

foskzL tsCfEmlOfafcddd d OB Graph 1 shows the share of trees per specie
dLeoth jdzO | WROEROWOds 2 9 thesample plots. Beech is the most common species
1 OMmiskzy ? j desls 9 temls © 839 trees. It is followed by oak species. There are

BdtsddzH S Oyd® M< @0 d® y< O dz€ Turkey oak trees, 395 Hungarian oak trees, and

1. 12Co20 " jJ dzO° L OfMmilskzy * O sessile oak trees. There are also 107 hornbeam

Mdzj Hd ~RtOMmilsse i dz Afg@ 5 3 3, while the remaining 524 trees belong tbey broadleave(

395, 0O Cdk T O¢ MO 199 MmlsC species.

MsOB OZO, O tMisOdd ddh <Otk Out of 326 coniferous trees on the sample pl
{H ZCEY dats 326 Is@s©®dz spruce is the most common species with 145 trees.

BdtsddzHd S Oyd mMCdd3z IsoOy$s Od3C account for 62 trees, Austrian pines for 67, and S

MO 145 MmMlsOB dzO. mJd &z ° j pines for 52.

67, O Bjd&d BBt MO 52 MiIsc The number of trees per species insignifical
1l tets” MisOB OdzO { 5 o tefml variesin comparison with the figures from the previc

SHdtshiz dz0 fftejlsm sH Az & tsH d year of forest condition monitoring.

Kuthak
Sessille oak

LipHu Bop

OcTtanu nuwhapu Austrian pine

CnagyH
ay Other broadleaves

Hungarian oak

Benn
bop
Scots
pine

YeTuHapm
Conifers

Llep
Turkey oak

[pab
Hombeam

Byksa
Beech

OV dSs@mdzy ? j dzsls oteMlsO Htco | <Oz dZP0dBHS d dzH d € O
Graph 1. The share of trees per species on sample ipl@317
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4.3. ltwsyj @20 Mis O O cC=@iAjd 4.3uhe tree crown condition assessments in 2017

[Yyj g MO 0 Ctlkzd® M The purpose of the crown condition assessn
bisote' do OF Jf ts1gdzjefiiq s dzs ) O. s not to determine caussffect relationships. Howeve
g e qezg? 0 qdzona d HJ ded m _U ! the process of collecting these data over a longer
g é)ttz gg E :) 12 ddfﬂ Is d ng d?g s s d3qBBG8|ZJ< "( period and correlating them with stand characteristics
feh jSE hbRO b fohbttl give us a deeper insight into the causes of forest ¢
fsHOYd RO s C dzd 3O ¢ ¢ ¢ both in time and in spa. The data on climati
HjftsL dyd Coskes Wi ] d H t characteristics, atmospheric depositions, destru
ddemd CIsd, Wdlssf Olstse § dzd s insects, pathogenic organisms, forest fires, di
Hdwd Clsded Olgsmy j €M d EIs ammospheric effects, wild animals, rodents, or
HE. ) . oL Oflsizy? J dslsd W &5 gigyibution of lichen flora as an indicator of certain ty
LOGCO' jdzse 90LHERO COHO : : ) .
BbHE<dshlsd <j omBcj<dOd of air pO||LIIOr? will enable us to make conclu.S|o'ns ab
o dlsOkdzsmisd BJ? OCO H ki the correlation between the plant vitality a
kOB j &ZOtedzs d cteOW dySd * j environmental conditions. Defoliation on all sample pl

Moddz B dEddaLdSdP B Oys OO [ in2017 is presentein tables, graphs, and texts.

431 r jWsdzd oyf[hrXx Otcd 7k 2 4.3.1. Defoliation- broadleaves in 2017
es H d dzd
Table 2 and Graph 2 present the state

s @B j2dz d 20 G wOWd ¢ 5 defoliation of the most common broadleavepecies or
Oy 9 4 dd" <OBME d e sample plots in Serbia.
2g?dded d %O BB In 2017, hornbeam and Hungarian oak prove:

ﬂ:g.I
mw - ==

17, csnddd ¢wOs be the most resistant species with more than 80% of
sl stedzd * j  ote fipis jo,8 N the category of trees with no defoliation. No defoliat
tod  d dzj 3O JI Ot dfd was observed in 86.0% of hornbeam trees and 80f2
“0Oyd T § toj ®wd Ml ®B ®aC Hungarian oak trees. Unlike the previous year w
MisOB OZzO ~wOMISO MdZC sessile oak trees were most vulnerable to defolia
H dzj G BH ddzj , S OHO ogher proadieaved tree species were most vulnerak
g TzJ WISt?SdQZqB (Dzuoql 74. g 2017 with only 51.5% of trees without any signs
O,L OO0 MO &O dL & defoliation. A slightly higher perceria (54.8% of tree:
odH? doda L dzOS tse @ With no signs of defoliation) was observed in sessile
515% MmlsOB OdzO. 4 Od3ts dzj h Is t trees.
(54,8% fls OB O d&zO BJd L L dzO¢ The results of the processed data on defoliatio
tej cdMmistetse Odz * § dzO Mls OB dzd proadieaved species in 2017 are presented in Table

! ;qu (IZ ngfsg dzts;f®h %%H&Jmag‘i d"j:@ order to provide a more illustrative data presentation,

; #s& IQS OL O dzddzdin 20O b B iaeg | « sane results are presented graphically (Graph 2).
CteOW S sdzz 2.
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v OB j20zO1 J W 5 dzdZd O wP'te@. cizH R dzdl
Table 2.Defoliationi broadleaves in 201

[ JWtsdzd " Oyd " © [ dh<Otd 2017
Defoliationi Broadleaves in 2017

. c I MsOd
1808 J4EE&o Tﬁrlie)tf :ugzgr;l g’S:-;fslsszle dzq" <0
Hornbeam | Beech Other
oak n oak oak
broadleaves
14 dBO / N 86,0 77,2 69,8 80,2 54,8 51,5
g dzOB O / 11,2 13,0 22,1 14,2 32,2 23,5
V3] toj dzO / 1,9 8,5 7,2 51 11,0 20,6
moOc O / S 0,9 1,3 0,9 0,5 15 4,0
[ lsots / 0,0 0,0 0,0 0,0 0,5 0,4
100 100 100 100 100 100
100%
90%
80%
70% BEMpTBO
Dead
60% B Jaka
Severe
0,
50% OYmMmepeHa
40% Moderate
OCnaba
30% Slight
20% OHema
? None
10%
0%
pab byksa Llep CnapyH Kuthak
Hormmbeam  Beech Turkey oak Hungarian Sessile
oak oak

OV dS il Bdzd T @Y Ote . k¢ RO d dzd
Graph 2. Defoliationi broadleaves in 201
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432. 1 jWisdzd * Oudj '@ dzOtcd 7. Iz 4.3.2.Defoliation i conifersin 2017

Gs H d dzd
Defoliation (needle loss) in 2017 was r
[ §Wsdzd " Oyd "  © ( sfdf OF . registered in 96.2% @cots pine trees, 91.7% of Norw:
2017. cetHddd dzd § %ejfgls®@ spruce trees and 83.9% of fir trees. The data presen
BJd&ZEc O BISHBOOB QO 7 e WIS O Taple 3 show that Scots pitreeshadno signs of higher
J dzj . v o (q' HEd 2t L dsOls categories of defoliation (moderate, severe, dead). T
feslstds GH(d, dzdf 020 were no Norway spruce trees affected by sewe

' h
((jzg 21332 tGJ!Zd‘;é)u dzq O(I:- gzOQ 5‘3; g o ‘Z)Cf ' defoliation and only 3.5% othem suffered moderat

ZO' ety j dz§ OO0 o gyl Pdz@ sf§ O damage. As it was the case previous years, Austria
“jtt Mows MB@®BAdO® ytedzse B Pine again proved to Heemost vulnerable species, sin
HyWisdzd Oyd ' tsds. only 34.3% of Austriarpine trees showed no signs
ltesBdzj BOISdEC O HJ W tsdzd ° defoliation.
jIsd dz0tc©, L OfMmlskzy? j dedr dzC Defoliation of the fou coniferous speciegrowing
OLO0dO ' j I1sOBJ dzOtdats on the sample plots is shown both tabularly
qésdz 3) . _ - graphically (Table 3 and Graph 3).
© ‘tslﬁ] dZIfS(lS QIZJ sdr 15 H Ols O¢ The collected data were used to compile a ma
q (?qd d B oeBd 1) defoliation in Serbia in 2017 (Figure 11). The

dz
. s
gzq’ ‘ Od q° JU tQIZJ HHﬁEGISB%S( ch. a presents the spatial distribution of defoda in Serbia.

v OB j G WIsdzd T Wiylsfd ROt &R G dzd
Table 3.Defoliation of conifers in 201

[jWBdd Oyd O -DgdiajaizOadsiters & 20177
mj d ﬁoﬁt;yl Kisded & 1 j g
Fir Austrian pine| Scots pine
spruce
1J®O / Non 839 91,7 34,3 96,2
¢ zOB O / S| 11,3 4.8 19,4 3,8
Vs 6 2O / M{ 32 1.4 37,3 0,0
mOS O / Sev 1,6 2.1 9,0 0,0
[tcsos / De| 00 0,0 0,0 0,0
100 100 100 100
100% -l =P
90%
80%
70% EMpTBO
60% Dead
50%
40%
30%
20%
10%
0%

Jena Cwmpua UpHu 6opbenu 6op
Fir Spruce Austrian Scots pine
pine

JteOWdSsdal 8Bdzd T Q] @®OtWd &2 g dzd
Graph 3. Defoliation ofconifersin 2017
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NS o To.

&~

dzd - O0yd- O mJ ot Defoliation was assessed for each individual 1
fsoteh ddzOdBO ( B d on permanent observation plots (sample plots).
Mis OB izs § 5MJ B dz5 obtained values were used to calculate the n

80" k& M MiHJ  gefoliation values for each sample plot sepyatBy

dzj Hdglz § S0 h dd2lz. jnernoiatingthe mean valuesf adjacensample plots

fn IS oy o JJ# SpzdJ GF dadf = we obtained th@oints with the same defoliation value

e 50Y¢ o

( Ou qd . s O OF j &8 We further used isolines to connect the points with

" g

Cts° 'J' ©j H fr] ls Og Same defoliation values. Isolines, in this case, indic

d:
fiy ls q HiWtsdd oyd: d the same mean annughlues of defoliation in Serbie

sksekz<jd °j tg]'@jzﬂ'frgsl This way we obtained a clearer presentation
“Oydj dzO Isj tod Is tste d defoliation distribution in Serbia in 2017.

I&GJ_O,IIGJS"_O,'_G‘

Q—.oﬁl—q_.m-ﬁqgl—on

Eérdq—mééwq—gﬁ' ﬁ_

FoIgrdaTnogs—
F&E2R

o

10 15 20 25 0 5 0 5 0 5 0 5 565

b dzd Qs Otels© HjWtsdd Oyd  j PEdMSdn o thls@ OEoig< © dzO Is

Figure 11. Map of defoliation of forest tree species in Seihid017 (Orig.)
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433. 4 z2BOtdzO Byj dz0 HPW.sdzd 4.3.3 Overall assessmendf defoliation in 2017
G H d dzd .

ch l]g Stej HA&ZO OdzOdzdL © ‘HJ ¥ A compaative analysis of defoliation is present
sOBjdzd 4 d dzO© ctcOW d ¢ tsdzk in Table 4 and Graph 4. If we compare the percentag
HijWtsdzd Oyd tsd3 dzj L Or 9 ©O<j « broadleaved and coniferous trees with no defoliatiol
zdh <Otms dn otefmls O, z 5 this year, we can see that broadleaved species
t6jLzdzsOls CtdmlsOlstse Odz  j slightly higher values (79.1% of the total numif
(79,1 % tH ESCEYdiSe B Cproadleaved trees and 69.6% of the total numbe
C Y ditsts’ OB MilsOB OO UJ Isd & coniferous trees). Amongst the trees affected
etosy ddd HiWsd] Oyd' B, gefoliation, conifers are mostly affected by the proce
fesydmd MmazoOsJd HIWBA] OVYC gight defoliation and broadleaved species are eq|

] SH 4 Hd20CE ety dad  § 8 gngangered by the processes ofhliand moderat
HyWisdd Ooyd" j. defoliation.

v OB 4@ BOWdzO BBYyj dz0 HY WERGJE]d " J] & 201
Table 4.0verall assessment of defoliation in Z01

r JWtsdzd * 0yd“® ©/ Def o
Yyilsdds [ dh <Ot
Conifers Broadleaves
1 J dNone 69,6 79,1
4 &zOB O / 18,6 8,9
Ld3j tej dzO/ M 10 8,9
moOec O [/ § 1,7 3,1
[ lsots |/ 0,1 0
100 100
100%
EMpTBO
90% Dgad
80% BJaka
20% Severe
OYmMmepeHa
60% Moderate
50% OCnaba
Slight
40% OHewma
30% None
20%
10%
0%

YeTuHapu/Conifers JNuwhapw/Broadleaves

L OV dSCesEaz@tc dzO Byj dz0 H7jdVsHirffdzdoyd " § E 201
Graph 4. Overall assessment of defoliation in 201
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5 vl ftrriter ovr o RBRMR ML 15 COMPARATIVE ANALY SESOF
l1rtRrRrT UV -2DUO04 DEFOLIATION FROM 2004 TO 2017

ltetsyd dzOIs Btes" O ydisq The percentages of conifers and broadleavts
GHJdOBO, BJL HJWBd]d OY none, slight, moderate or severe defoliation for each
y dozg)a ESq H 3z.§ s dzd ?Uéfg g dSO qu ISd in this period are given in Tables 5 and 6 and in Grap

yded " je fto L and 6.

¢ z0dzdL qwO k<d fwoBls]jc By looking at the figures for this period of tim
Cslstso Olsd HO Mk CtH Yd . .
(s dlsq O H )W Bdd Ouq we can observe that conifers had the highest value
CsH b ézq’ h < Otg © Jlstv; 2005 u q 4 2 defoliation in 2004 ad 2005 and broadleaves in 2005 ¢

sH Yjlbddowhnsdn otfls 2007 _ _ _
£ jHdOuj dzj GtsH d dzj , E 2C Regarding conifers, after three almost unifc
B d&zOc d f stcOMmls i @ s ygefaO®© years, there was a slight increase in the number of
ftesyj Md 3O HyWtsdzd® Oyd *  J . with no defoliation in 2017. On the other har
sfyddzoyd ' | 74 BiofS' dzpﬂqdfs d%g broadleavedpecieshowed much strongéuctuations in
¢Objesd Od@OME | WsEAzE SO WY thenumber of trees in each categofydefoliation so it's
Ud sqdOemsdn o®MSO, 15§ _difficult to speak about anyegularity. Afterthe most
csoswd IS d- | 0CBdz 2 .O 15 # favorable year o015 (ith the highestpercentage o
M@ dO 9 j<(d ftesyd dzOls : : .
HiWsdd ovd' j) b 2016 trees with no signs of defoliation), the percentage of t
fr]Jls OB Od&O g t]'Jts‘ ,J hdded dg S .dzow in different defoliation @dsseswas back to averagm
P tetsmj uj d. 2016and 2017

v OB 502G Stcj HAZO OdzZOdzdL © H J W =21 y@ s dgotddf § jtedtsHlz 200

Table 5.Comparative analysis of defoliation in the petficmm 2004to 20171 conifers

r i wWtsdzd - oyd ® © i Qs d dzOted 200 4
Defoliation 2004 2017 Conifers

2004| 2005| 2006| 2007| 2008| 200 | 2010| 2011| 2012| 2013| 2014| 2015| 2016| 2017
1N51ne(>j3€ 50,1| 46,2| 64,8| 67,5| 63,4| 64,7| 70,1| 78,1| 78,3| 79,0| 74,1| 75,4| 74,1| 79,1
g dzOB
Slight 30 [32,5(/21,6(19,2|23,6|22,7| 18 | 10,8| 10,7| 8,0 | 11,3|10,1|{12,4| 8,9
L d3d e 19 | 20,2| 11,8/ 9,7 | 10 |10,2| 9,2 | 78| 7,7 | 86 | 86 | 8 81| 89
Moderate
mo ¢ (

0912|1221 3 241271 33| 3 41| 54| 44| 36| 3,1
Severe
| elso 0 0 06|15| O 0 0 0 03/03/06|21|18]| O
Dead

100| 100 | 100| 100| 100| 100| 100 | 100 | 100 | 100 | 100 | 100 | 100| 100
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v OB j62F Stcj HAZO OdZOdzdL © H J W =RAATdBAG K Qitcdz § jtedtsHliz 200

Table 6. Comparative analysis of defoliation in the peffican 2004to 20171 broadleaves
riwsdzd oyd oi#@dm» <Oted 2004
Defoliation 2004 20171 Broadleaves

2004| 2005| 2006| 2007| 2008| 2009| 2010| 2011| 2012| 2013| 2014| 2015| 2016|2017

1Ngn33( 59,5|51,3| 63,8| 53,5| 61 | 68,6|66,8| 68,6| 70,8| 63,9| 68,9| 74,3| 70,5| 69,6

4 dzO B

Slight

L 3 6 126| 15 |106| 14 | 99| 86| 88| 6 76 (10,11 86 | 6,4 | 79| 10
Moderate

27 | 33 |25,2|30,8|27,7/215|225|242| 19 |21,2| 19 | 15,6/ 18,5| 18,6

mo< 09|07 03| 15 1 07|/ 10|06 18| 39| 27|32]| 23| 1,7
Severe
[ clso

0 0 01/02|04|06|09|06|08]09|08|05|08] 0,1
Dead

100 | 100 | 100 | 100| 100 | 100| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

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

0%

BJaka
Severe

2004 2006 2008 2010 2012 2014 2016

|l cOWdStfiiastt] HdzO0 OdzOdzdL © H J W =26AF - \QUdd dgotda] § j tod 51
Graph 5. Comparative analysiof defoliation in the period from 2004 to Z04conifers

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

0%

— B MpTBO
M B M Dead

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

2004 2006 2008 2010 2012 2014 2016

| cOW e wtfiastc ] HdzO0 OdzOdzdL © H J W =2 T DRYd< Qtedz § § tod ts1
Graph 6. Comparative analysis of defoliation in the period from 2004 t@ 2Qitroadleaves
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6.y [tsfloénr rR d1 O] RYT 6. SAMPLING AND ANAL YSIS OF

4RI RJGARJ T RM [T 101 ¢ ASSIMILATION PARTS
v sts€ Iz 2017. GBBH Sampling ofassimilation parts was performed
Omd dsd zOyd & ded - St 6 0dz0 ' 8 Level | sample plots in 2017. Sampling of leaves
g%‘; gsgzgzgg (?g gzo[ fn ¢ qt;";s < Olsdz%uogc)o needles for the analysis of the nutritiorsthtus was
Y n L
58007 j dzfs ] o f 5 Wik conducted on four trees on each sample plot.

Bdtsddzi dS Oyd fStowPY@ d 21 concentration of nutrients in the assimilation organ:
BOLjted O k OfMdddkoyd tsdzd c different in the leaves that have been developed in
HO d&zd Mk ddmissed tw©OL o d (light from the ones that have grown in the she
MideCd. t(dftedL dasOIlsdo dzd [ Representative samples of leaves and needles were
Mz OMmdB3dzOoydsded 6 Oded  from the upper third of the crown (semposed foliage).

(zdmissed Mmodlswsmisd) . The concentration of macronutrients imet
O d dindC;Z(y d q’dztlssdtgcf@d?qstsclt??o%%oob% assimilation parts has strong seasonal dynar

Hd OB S k. 1 B¢ ktsg O ¢ ; Therefore, the amount of macronutrients in the leave
d fmnrtcOdzj E d&dh <k * jHdscE the same treary in the spring, summer and autur
dmsO Ek {§tdzj < dztsd3, dzjlds ¢ g periods. The concentration of macronutrients in the lea
tojfftejLjdais MIsO® © dMmr tecdmls of broadleaved species at the begigrof the phenophas
IU% th ?{332 ¢ Ig]ci " j SZ?SZE %9 ?le e Gt)juteqts‘ dBGc)i & of leaf color change is taken as a representative dfefe

; v v \ nutritional status It is when the sampling on broadleav
tasa f(?]z 1?3 ‘é3dzts LBELEe OF ] &0 sample plots was performed.

VL steyd Wi Isd dzo Wi sd Needles of coniferous species on the Leve
BdsddzHdSOyd MSddz IsOyS Odg sample plots were sampled during thensncy period.
oty d&3y d3d tgtdso@fdO jo j @ The samples were used to determine:

RL BSoa0O¢ts kZLjlsdms EL Bt( _

- VS EYNREISSHISE 5 S ¢ - Total Kjeldahl N

- v € b fKd4zi Mg, Zn, Mn, Fe, Cu, Pb, Cd - Total K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd a

dB sydls©®o QEP} d3 dzO B by ICP method

- VS EYREBES dEsted &) Isted * NS ¢ - Total P by colorimetry

Ve ASAZE@HNO dzO dzd L Olssto k Total C and S on CHN analyzer

v OB j7TdEOs O¢ | dMnr tcOdel -d3@CRIOLE jsdzj d3jteclg (k O
Table 7. Nutritional statusof forest trees macroelements

1 dls I tefyls O/ N Ca Mg P K S

SP Species g/kg mg/kg mg/kg mg/kg mg/kg mg/kg
72 Bukva/ Beech 175 13322.7 2062.3 1386.6 10636.1 515.3
24 Bagrem/ Locust 27.3 38234.7 2643.6 1543.1 13007.9 2857.9
a7 Cer/ Turkey oak 188 7053.8 5779.1 12123 7266.6 3736
21 Grab/Hornbeam 17.0 10757.6 2889.8 1549.0 13115.8 217.7
71 Sladun/Hungarian oak 15.0 14030.8 2488.0 2561.7 7879.3 287.3
76 Bukva/ Beech 20.3 10131.6 2764.0 1504.4 8454.0 431.2
26 Sladun/ Sessile oak 17.3 9224.8 182.9 1845.4 6249.3 1335.0
21 Cer/ Turkey oak 21.9 5848.0 1419.0 1679.1 9157.9 675.6
45 Beli bor/ Scots pine 15.4 6287.2 1635.0 1360.9 6863.4 751.8
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u0OB jJ8EGB O j dMnteOdej -BBENE 5F Isitkebofy KWpded § dzj d3j dzls d
Table 8 Nutritional statusof forest trees micro and toxic elements
1dls I tefils O/ Cu Fe Mn Mo Na Ni Zn B Pb cd Hg
SP Species mg/kg i mg/kg i mg/kg | mg/kg i mg/kg : mg/kg . mg/kg | mg/kg i mg/kg i mg/kg . mg/kg
72 Bukva/ Beech 15.8 # 801.7 5574 209 1986 882 308 842 1285 <LD <LD
24 Bagrem/ Locust 14.6 @ 420.3 1647 i 305 2805 516 @ 111 | 1276 <LD <LD @ <LD
47 Cer/ Turkey oak 96 3353 800 308 1621 599 186 635 925 <LD <LD
21 Grab/ Hornbeam 118 4181 12254 <LD 1687 812 68 653 1587 <LD <LD
71 Sladun/Hungarianoak 142 = 8397 13835 <LD 2072 996 250 & 872 <LD <LD <LD
76 Bukva/ Beech 112 3114 5520 <LD 2042 451 186 702 <LD  <LD <LD
26 Sladun/Hungarianoak 104 = 2647 3262 161 1605 312 93 @ 592 1982 <LD <LD
21 Cer/ Turkey oak 9.2 1243 4716 161 1552 416 222 307 <LD <LD <LD
45 Beli bor/ Scots pine 9.1 2776 1412 <LD 1957 647 303 & 389 <LD <LD <LD
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7. TREE HEALTH STATE AND DESTRUCTIVE
AGENTS ON THE LEVEL | SAMPLE PLOTS IN
2017

7.1. Introduction

"Assessment and monitoring of air pollution &
its effects on forest ecosystems in the territory of
Republic of Serbia without AP Vojvodina in 2017 (Le\
I) and intensive monitoring (Level 1) at locations in t
area ofSE "Kopaonik’ (MU “Smokovska Reka’) and S
Srbijagume (MURVBkra GdrgRamjai’) and
FE "~ Timol ke gume Bol jeva
aimed at creating and improving botle thational and the
panEuropeanforest and forest ecosystermonitoring
systems

a dzd 94oParectropa robiniella [ tc ClEémens1863
Figure 14. Parectropa robiniellgOrig.) Clemens 1863

1 0 MmEkhejSkice dn  UOdzle 7 B
Zlsdyodzj Mydspherglla pini d Sphaeropsis

sapinea fsectslssa s COHO iz
Sphaeropsis sapined tc j f sL dzO " j & ©
dLOLdo Oy dzgj StetsL § d Mmkhn

MycospaerellapinfL OL do O dzj CtesL 2
yd Isd daj , 1O MsOBkO WdL dt
OMmd d3d dzOy d ts dzd n ste G OdzO, C
Hjdzso O° O flsflkzdzs Mmd Mmkh |

1 OS Zdzlskz te § \ tc dztis d) | BBdBIAR(
fslstejBdats “J tsBtOIlsdlsd dzO
G ? d 9 Mycospaerella pini Sphaeropsis saping:
Cenangium feruginosum, Gremmeniela abigtina
f dzOdzd dzm ¢ | ts B dzO Ayimiliaria  spp@
Lophodermium seditiosyra. coningeumf L. pinastri.

1 G zdzlsztizise B B igtc O Oy dzts
9 tc ) IdHeterobasidion  feruginosum( §f sG i ts
fimisadlsdds L jd3” dh Is dAdgigria

412

g dzd 9450 R U
Bzo O d Qded O )

Gal é¢lartig,is kziS @ Ic

Figure 15. SP 412Gallsof Mikiola fagiHartig, the beech
gall midge(Orig.)

Dieback ofpine forestswas mostly caused b
Mycospaerella piniand Sphaeropsis sapine&specially
when they occurred togethe8phaeropsis sapine&
recogiized in the field as the agent of necrosis and d
of young shoots, whileMycospaerella pini causes
necrosis of the previous year's needles, so that tree
physiologically weakened, lose their assimilation org
and eventually die after several smas of the pest
activity.

Regarding Austrian pine forests special
attention should be paid to the symptoms of the attacl
the following fungi: Mycospaerella pini Sphaeropsis
sapinea Cenangium feruginosum, Gremmeniela abiet
in mountain areas as wWelas Armillaria spp.,
Lophodermium seditiosum, L. ConingeanalL. pinastri

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


https://en.wikipedia.org/wiki/James_Brackenridge_Clemens
https://en.wikipedia.org/wiki/James_Brackenridge_Clemens
https://it.wikipedia.org/wiki/Theodor_Hartig
https://it.wikipedia.org/wiki/Theodor_Hartig

spp, Lophodermium seditiosumf Sphaeropsis sapiae
CO dLOLdoOYj.vdz@ ] & § s dad d3t
dOH itsteMC 3 o dMd dzgp BT te g W g

Phacidium infestans Lophodermella sulcigena d
Gremmeniela abietina
s Ot dzO" N Is jl3tq | § dzdBO d3(

Clkdzlsztc Od3O Hagtkrobasidofm fsagviporum d
Armyllaria ostoyae

10 Jjddg s atsHdes ] f sd3y
dLOLdoOW@A d8 ] tdsid$ dz sz Bstc O,

Melampsorella carmgphyllacearum (Link) Schroeter.
ljddeéd Ldoyo' J&o ftdaBf
Viscum albunvarabietis O H IItekzdzj ) ¢

HiljCIlssaOlsd k£ ftodHOdC 2
20 Mddif stk dOd Od omytjats
ostoyad] Heterobasidion abietium

LIsdyo* dzO BiAE o @H-Of R
Nectria coccinea, N. Hitissima, N, galligena,
Is tc z dzj e dzHomes  fomentarius, Ganodern
apllanatum, Hypoxylon deustufimizd ¢ Q Bjéréandera
adusta, Trametes spp.Stereum spp, Phytophtora
cambivora, Ppluvivora, P Cactorum-tseo j f sfc
‘09?0 k d@O ftwdtesHdAdR f
Nectria coccineaf tt ©Olsd dzOf Olsi* . d dafmlg
® Oh @fyptococcus fagisugaind. d L OL d o O
Aetsdzj ls Ctstedq MBEOBJAkZzdd w:
fes<kz MdMO?>S¢d ftod U Bk
sOCts sdhsckz<kz 'k fts° Ooakz dd

HsotsHd HES dzgj StetsL J d Mmk
ftesf OHOT O BBdydets § sYd*® 4
‘09?0 kYOO Cttj, B Hx§ @
sose MdBBIBILMEBE OO,
OCIsdo dzsls zdzlizls Ote HJ B dz
Istclz dzj » dzd y4 , CoOs Ct.O’ yd
Jots fmd HBSGO' O d ftod

Mz esdzs B BO. 1 0 kL tsteyd di(
E dzOBtstcOlptitsd dzPlsdf tc j o j dzlst
hlsj Istsyd dzio tif lskjj dgydia(tdn<ieO®B ¢

2-4 % M d3j dzO) .
10 cteOdzOdi30 d HJ B Befla
pendulaErhr. ) Ct5° © " jJ Htdd dzOd

91 (Mizd € Q , 1 6f 5° Ols & Iz defjy Riptoporus
betulinusKarst

Laetiporus sulphureus(Bull.) Murrill (1920)
dJHAO " §J tH dO L dOIsd"’
90 c?de O o 9 j 5dBO
&ZzO° Hj MistezCIsdo dzd * d T 5 BoglE(C!
ftedL dzOIs d ydziz Istclz dzj ¥ , Cts
HSfslg dyd ™ § Htedzj 30y
dzi i slstejB? dots. [ Mdd3 Istsac(
COs MOV wBY GiIsO Htcots k2 HE
tcOL 9 ts° dzOMmlsOe ? O d 74
stclzdzy ydz2d yo My “~0Oo? O dzO ¢
Yd sddzOtemMS dd j 9@®MIs@® O 'Hpj h <

speciesArmillaria spp., Lophodermium seditiosurand
Sphaeropsis sapiness the agestof the greatest damag
In higher altitude regions, great damage was cause
Phacidium infestans, Lophodermella sulcigersand
Gremmeniela abietina

Heterobasidion parviporumand Armyllaria
ostoyaewere the most harmful agents spruce forests
and cultres.

Regarding thdir , it is necessary to mention tl
great significance of the agent of witches™ brooms
cankers - Melampsorella caryophyllacearum(Link)
Schroeter.The semiparasitic angiosperm mistletoe
Viscum albunvar abietisalso caused grea@amage this
year, while among the decaying fungi that could
detected in the stem base it is necessary to pay attent
the symptoms of attacks oArmyllaria ostoyaeand
Heterobasidion abietium.

The dieback ofbeech forestswas affected by
Nectria @ccinea, N. ditissima, N. Galligerend wood
rotting fungiFomes fomentarius, Ganoderma apllanatt
Hypoxylon deustun(Figure 15) Bjercandera adusta
Trametes spp., Stereuspp, Phytophtora cambivora
P.pluvivora, P. CactorumThe latter ones occur @
naural young crop and in nurserieectria coccinea
follows an insect attack, namely the beech scal
Cryptococcus fagisugd.ind. and causes the disee
known as "beech bark disease". The beech scale inse
a stylet that it uses to penetrate the toark for feeding
purposes, leading to the occurrence of fungus inoct
and resulting in necrosis and eventually in bark de
The chain of decay usually starts with the opening in
canopy which causes bark scorches. The necrotic :
are affected ¥ this symbiosis and after some time 1
aforementioned decaying fungi start their activity ins
the trunk and thus end the cycle with the death of b
trees. This usually happens at the time of segestorms
and snowtorms Samples of beech seedalt be used ir
the laboratory to identify the presence of seed pdbims
Cydiaspecies (a weak attack ig2o of the seed).

The branches and trunks of the birdBefula
pendulaErhr.), which is the dominant species on SPs
and 91 (Figure 16) were affected by the decaying fur
Piptoporus betulinugarst

Laetiporus sulphureugBull.) Murrill (1920) is
one of the common fungi in Serbia. This fungus is v
important because it causes the most destructive for
decay- the brown cubicalrot which leads to complet
decomposition of wood mass and makes w
completely useless. Moreover, iarc occur both as
parasite and as a saprophyie attacks a standing livin
tree and continues its development in the fallen tn
This decaying fungus occurs on a large numbel

28



BOGtc) d3, Tt
Ctezh €k d Ist
d&0, Ot.dhk) fMmj tj
8 (I} xiSas@Mzd <O stsMO
17, 18, 19).
smis Odfdy® d B d tls to ts y dzc
4 HddzOydzd o3 G tc O dEQ dg@ fn) Isal
Mmoot §f OtcOL-Hldz BIsyog
(Viscum albumL. d Loranthus europaeudacq) ¢ ts°
Ldea O ' & WdLddztsh €5 fdzC
tej HdMYf sL dyd ke O @ ted@@O(
hilsj Istsyd dzO. (1R 26, 27,
JH OBdtsldySdes yddzd &zOyo0,
BteOL O dzO0 ¢ ttddy zis g O dzO iy dzOH
iz shlsj<j®o dzdh <0 COCt
ELicsCtso OO HJ[ MBO tedyay Sctic €
HiBOWZO <cHBBEB® BgO Mz dIO
G tSH J ddgo, ) Isi@aizOH | * Milso sd3 Odzlst
SHdsdH dzd S sd3 B OOt O @it

fteddzd ¢ 5 nfd aud L dzj HJ
fslsjdyd Odzdkz sfofmdshmls J
ddzid CIsj, e’ doj CtBpdfhsy
tcOL OtcOyJj .Htcodzj dBBOMJ

4 dzd 46 R U

Figure 16.SP 20Pitoptorusbetulinusconks (Orig.)

broadleaved and coniferous trees. It most comm:
attacks oak, beechpdust, alder, poplar, fruit trees (pe
and cherry above all) and less frequently conifers (f
l arch) . It was recorded
Kosa near Pogega (Figure

Other biotic causes of damage included para
angiosperm$ white and yellow mistleto@/iscum album
L. andLoranthus europaeu¥acq) on individual branche:
of oak trees. They cause physiological weakening of 1
and make them susceptible to the attack of serious \
destructive agents and pests. (SPs 26, 37, 60

Abiotic agents registered in Hungarian oak tr
included smalbkcale frost injuries on the tree bark, wh
the damage to the leaves was much more significant
damage caused by the hail). Mechanical damage tc
trees was registered in 2017, andias caused by hume
activity, i.e. by felling and logging. These injuries ma
potential hazards as many harmful insects, pathog
fungi and wood destructive agents can use then
entrance halls.

g4 d&zd AR U
f 5L Z2OIsOd " 0 1id ¢ tsdzd <

48 (ubhyde )i,

RLGAZjH SOfsWttej d Bhilsyj
Laetiporus sulphureudull.) Murrill
Figure17.SP 48 (iBogage | |

SP known as Ni kol i

The conk and the damage
caused by.aetiporus sulphureu@ull.) Murrill
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fsLdzOIsd O SO RLEUgd] <Ak §f 5L dZOIsd " 0 ¢ Otsi RLESdy dad €6 tc

shilsj<j®0 dL OlLlactpda® sulpuielipls tshisj <j O dL ©daeippda®d sulpjhuielslc
(Bull.) Murrill (Bull.) Murrill

Figure18 SP 4-Bo@g¥®gatre SP ki Figure 19. S P 4 87 RoUyge gcae) , |
Kosa- Theconkand the damage causedlaetiporus SP known as -Thedorkadnd theadanm&age
sulphureugBull.) Murrill caused by aetiporus sulphureudull.) Murrill

0 ¢ ttgd difnds teitss@ M @ itzjn dzgoc Cankers were registered on the bark (Figure:

B ftedH OdzC e fipk GBZBdzO j t and 21) and several species of watsdaying fungi wer
O fwskL B850 OYO Isttlzd foyng in the stem base tkes, although only in smalls
HhIJ<J® O OB (JB5ls s guantities
sy OdzPY diflsiimtsjet dEas” Po '
o) Ctsted Bz B dzO j dzd y d dzj The damage of abiotic origin included Rc
d dzd 3] Is Ot Hftdc j 3y de@Stz j ofi d ¢ parasitic lumps, which occurred on therk of beech
Msg@k)j] 00?0 k k o j dzd ¢ ts trees. They were from a few milimeters to 3 cm
WOCIstc® Ct°d Mk kL tedsd@te diameter and on some trees they werenébin large
fMls OB dzd iZO BIz¢ asjsH dedzd ,2 0 1§7ts numbers. The mechanical damage inflicted to yo
2O sd3j dzzlsd HO “ j dzO° o dM j beech treesin 2017 was mostly caused by hail.

{H OBdtldySdn yddzd dz Among the abiotic factors that affected ses
ftod Mizls daj 5L HgOH ¢ s d3tg BLO oak trees, there were frost cracks on the tree bark
tsB d d3iz. [§rnOdduso shisj - only to a small extent. Mechanical damagfeoak trees

B edmistese OdzO _ fr] - d2O HJ M \was recorded in a dozen of investigated trees, and it
zoMmls OdzO Mz HJ I'] so 5d3 OdZls 5,569 by human activitie. during felling and logging
g tG q (.qu ‘5 d3. 5B GtG.O .O q . gL ot These injuries make potential hazards as many har
Mdud. [od BLElH] §l) Ok insects, pathogenic fungi and wood destructive agent:

. A
g N slzlzd|z_ot(:1s ¢ II-ZO b d3(gd?:®j<§ﬁal d2j7 88 ésglnlzf: use them asmtrance halls. (SPs 78, 76, 77).

; ) : : A number offir trees had noticeable resin lea
O odhn a7 < s
Ykt } ¢ j fr]qd_?,tstz j MJS%‘HG? 5 q]l:n%zlz The experience from the previous years tells us that 1

Me® kO MsOB®O <j fj dgc trees will all die next year. Thergerelichens- Usnea
o j S sB 5B d By tedizAkggm Parbatain great quantities and they reflect a heal
barbata,$ 5° f fkz BH©GOL L HtOs s habitat. Therewere also completely decomposed a

d ftssflzdts Mzeo O d { tcj dztsdg® broken trees completely covered with lichen (SP ¢
dZzdh 0" joddiO (1 RrRuU 415, 416 416).
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Figure 20. The damage caused by cankesasbeech tree

7.3.z zd3J B(d°?

[d'E 7B OMBO HSO tSH
~tcOMstso JEsH Zdg®m IstcjBO {t
L dz0yo- ~ ted@ bzt Bgcrpsphiieratalphitoides
Griffon & Maublanc 1912¢C ts° © M d3OMt
BEZOHJdB dJLets yddo d dzdh
zdseh@dsc® Bo) " j #EtsBOyo
CtsdzsBtemisO® dL OL o Odegdds sH
dqdzmj SO0 ¢Cts°'d MFOHO k&
(4 RrRU ) .8 wdlsOB d&zO Z dzO dzy O dzts
Armillaria mellea ff tsf)dzj Cs J )74
f 56 B5H dzO L O dzOMmyJ ?> O OF §
MmtcOMmiIststh 2§ j dzded y 2 dL kL jls
Hd OcdzsMmisdW dSs s Olsd dzO
HJtej Slsdes MYy ted ydisd oj< E
fiJtecdsHk " Ooj dasodnm dL
(oedhjWwoOLdd tcOMmls) .

uteOn j t5d3d € sQphiostehia Qugilsu®, C
piceae d O. roboris € Ots ®j ¢ lgxkBO * &z
fslsCtstc’ OF Hcolyfus,a fraftitfAs ts d3 4
sBtsdzj dzsds Htco j <kz EAYtEHzd tZts
CteOdzO 3O drtdzlf s dy 2 & isvier§ 2010).{ H
Istc iz dzj ¥ dzd y OArmidada nigllea, Hypoxylor
deustum, Inonotus dryadeus, |. mighis, Ganoderma
spp., Stereum hyrsutum, Phellinus torulosus, P.robu:
Laetiporus sulphureus Lenzites quercing mdzd € J
23).1 sfMdzj H  dr cEBHJddZO Mo j
fshmiss’ 0k ° Ofkded wd 'L QdzdgjL dij
tc s HRDytophtora ff s d3j dziAfISAHEO ¢ P to 1
MOt ddzO dzd h s QOuEPNMAIR). o tcfmle

10 HIBAERJHBO ~tOMISO f{tc
shilsj<j®0O, fsH “dr Mk dz
dzff tc. BOCIsjted " sk diststc ©
Btse Iz HtsfMisd <d dzd € J§ te C
5" §wabdz@ulz dzj dzgj ctso Odzed d3 f

TOflsse O

iz

Cts
e

o J
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o d2d Q1 0§ C 5o i) Ez@toccdrdsdadisuge
Figure 21 Beech bark cankevith Cryptoccocus
fagisuga

7.3. Oak forests and plant diseases

Among the fungi that lead to the dieback
oak forestsin our country, thémportance of the powder
mildew (Microsphaera alphitoide$riffon & Maublanc
1912) must be recognized. It occurs massively on yc
shoots and leaves in repeated leafing (Figure 21). It
common occurrence following the defoliation caused
differentkinds of insects that belong to the group of ei
oak defoliators (SP 8). The trees are then success
attacked by theArmillaria melleg which weakens thi
trees to such degree that they are suitable for the atte
the oak bark beetle. It is extrelpémportant to identify
the oak powdery mildew on time and halt its spreac
early as the stage of seedlings or during the emerger
new shoots with young leaves (multiphase growth).

The oak tracheomycos@phiostoma quercus
O.piceaeand O.roboris have the abovenentioned bark
beetle from the genus &colytusas their vectors and tr

. symptoms are easily observed at the early stage

disease since the trees have dead branches or stag

(Kinver, 2010). Woodlecaying fungi includec
Armillaria  mellea, Hypoxylon deustum, Inonot
dryadeus, |. midupici, Ganoderma spp., Stereu

hyrsutum, Phellinus torulosus, P.robustus, Laetipc
sulphureusandLenzites quercin@Figures 22 and 23). |i
recent years, the dieback of various stands of broadle
speces has been related to the initial infestations of
PhytophtoraspeciesK ar adgi |, 2010)
There were many different types of damage to oak tr
some of which were very dangerous and significant,
bacterial canker formations on tree trunks that can sp
to large proportions. However, they occurred only o
individual trees in unmanaged stands.
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Figure 22 SP 20 Conks of woedecaying fungi on a
Turkey oak tree (Orig.)
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Figure 23 SP 20 Conks of woedecaying fungi om

Turkey oak tree (Orig.

7.4. Conclusions on the health state on Level | SPs

Forestecosystems are exposed to abiotic .
biotic impacts whose synergy maintains the balanc
ecosystems. Besides the positive, we must not negle:
negative impact of harmful abiotic and biotic fact
which reduce the vitality of individual trees, stanand
eventually forest ecosystemsMar kovi | ,
Nevenil, 2014).

These conclusions are of undenia
importance in obtaining a deeper insight into the gl
state of the stands whose samples are monitored be
they have the most common and important and as w«
economicallymost significant species of trees that gr
in the forests in which SPs are establishédntinuous
monitoring is a source of relevadataon the state o
forest ecosystems which we are bound to pre
following the National Forestry Program amtbeyingthe
t= signed international conventions in the field
environmental protection

There has been a visible trend of weak diek
of trees since 2012. Itis attributed primarily tc
entomol ogi cal a g etral 2012)( 18
coniferous forests, it mainly refers to the consider:
¢ presence of bark beetles which as secondary pests
diseased and physiologicallyeakened trees. However,
the attacked trees aren't removed, bark beetles spre
concentric circles to other healthy trees. The comg
decomposition of trees was registered on several sa
plots (excluding the examined trees). Their bark
girled and they were severely aftad by bark beetles o
SP 419 (Figure 24).
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Figure 24.SP 420 Bark beetle tunnels with exit holes (Orig.)

1 Stej H HiWddzd mMO® O Z L
hEdgO, CtosL fkzBdzditse OF O ¢
ftetsB dzj B3O yd d&O@s] cte ] rOff latg
sd B3@o "B UFE§O0C O t6j OCyd  §
ZO0 CtdmlsOlsoyd  j t o mJ
HO E EYitsLtte] O dzO tedL d¢
d 2¢0OLE" ] dz2O Bsckz<detsMmlis

(yjh?0te d mMOts, 2013) .
rsed 0 Mmj Mmdzd< O §© Mdize
uq dzd sy d 30, 0O dsek<j
fcjHoad OO0 COts HtkzhIlse jc
fmMh j 0 "0 ktyjdkz ki,
Ctezf © yd? Jjeo0O Mk dOkydzsd
HefmisdL OF SHic] ' j dzs@ dzd
Elsdyo-’ k& dzOGOlsd[;@dzq’.th@@ﬁ;IB
h iz 0. {90 yd?’ - d Bts 6
sfdmMdoe O jd3 HJ dzsoa O © hsyg
JQBMdme$ : L Olsd d3 ¢
sdf sdzsedL Oyd sd3 Md BY Istsd3C
L tetsydzd € O, fshlsk’ 2<d f:
My Juyd¥ dydssmisgf’? O ot
ydq? jea0o0 " 0?0 My d flsted
ZOkzydese ftcjHod' OO s L H
Bdz§{f§' BRHE<dMIS]
tdLizdzlsOIlsd B dzd Is s te d dzc
MOMmils Os dzd HJ dztse d L OC 1
( Bz dzOtetsH dzd = Gds'dap J dayeOd @)
fesmists” j<jc MO’ O. g dzsB S 1
Cts' § My ®Hdsh dzO MO |
ftcOosotej d3j dis j MO 8@ Oo
OHJ CoOlsdzs BHAZEYydo OF § d
hzgOtcMmlso © tsH MisteOdzgj = Oo
fteP<j LHWOoMIse jdse MlsOC
MC ZOHUBN/EEBEY (v ftodL dzOlstsd3
ERcez<0 O o j<O° ] Hist to

jCadsBNSsd  Hikhlse j datsds

In addition to defining the causes of fore
damage, the publicatioof the conclusions on this isst
and the responses of our Research Team are expec
provoke the responses of the society as a whole.
general public should be informed about the findir
warned of the possible risks of the aforementioned fc
loss and the possible chali
et al 2013).

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

Monitoring results are used as integral part:
legal documets (international conventionsdimed at
improving the currentstate. The availability of dat
regarding the state of forests and forestry and their tir
reporting is the basis for adequate decisiaking and
understanding of forestry issues by the public. -
introduction of the system for monitoring the healid
vitality of forests in accordance with the UN/ECE and
EU recognized methodology increases the contributic
the forestry sector to the economic and social progre:
the Republic of Serbia.
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8 . S/ RI{buvuprt BO®p skt 2.0 8 THE CHARACTERISTICS OF THE CLIMATE
JJrrR1VU 190t RR)R gt 1 RmMr INSERBIAIN 2017

8lLodzOdzdL © L ddsd 2016/ . 8.1.Analysis of winter 2016/2017

1 d B30 2016/ 2017. G BBH The winter 2016/2017 was the fourth drit

dzO0® Mizh(@dgOdd L sd3 dzO° ¢ d M dzd * (according to the study of the wettest and driest winte
Lg®BO & wtweBd d -2®174 j gefit Serbia for the period from 1951 to 2017) and the twe
Ho OdzOj MIsO 2O ~ &ZOH dzd * © [z coldest in Serbia. There were fogold waves. The
IsSOdZzOMO - zOGafls'<jdzd 1 field ® B & number of icy and frostlays, as well as the days wi
BeOL dzdr d HOdO MO " OCdd severe frosts, were exceeded.

diGjHS O Is] @B jeOlEZBO o The mean air temperature during the wir
. ddals j-Ic,80kzlz 1 BH] 6 d C B rangedfroml. 70C in Pogega to
GOHl, O & §dOded®WG ntainous areasdn-5 UC on K od.adbh
1 B dz H J dzd And rai3@£ﬂz@z,ts ds The number of icy days with the maximum da
thGgljZEm?S@ ig" HSZ"JGB%GFCtai r temperature below 0L
d Lo H L days in Sremska Mitrovica. In mountainous regions,

t fﬁ Z tci; gg O dts ots H b 30 g f;f)ng(' number ranged from 30 icy days on Zlatibor to 57sc

Is
G d . .

K toldmstats bz . OB i o np ON Crni Vrh. The recorded number of icy days was on
dZdZJ HE 13 H1O d:dl d??é" di:ﬂi <E 13 days above the average, while on Kopaonik it wi

wQ—Q—-

TG =

fOsdzd Sk B OO &M H Gdsd days below the average number of days.
dz0 The lowest winter temperature e? 7 . 6 U (
1

O dzdy O Isj &3 j tOIskzt® | Measuredin Sjenicaon Janualty 8

4 jdzdyd 8.  OXREOE&ED d d The number of frost dayswith the minimum
] tots BeOL dzd 7 H OdzO, frdai ly air temperatur e k
fjtcOlkztesds o9 OLMzr G dqdgceLOoznica to 81 days i n I
jJtoaOdzz tsH 65 I [ tsL dzd - number ranged from 76 on Zlatibor to 88 days
dzd dzO 3O s H 76 dz® | dz( Kopaonik. The recorded number of frost days was 2 t
Odzd C 2. 1 tets’ 2dgiszO L &d & ¢ days above the average numfogrwinter.

ftesmj ydese Btes" © L O L d The number of days with severe frost, with 1
J

)

ImwrIg+Y-on W

s

GV =05
TERR™
=00 &

ts™ HOdO MO ~ O0Cdd  mnimum daily air temperature belok 0 UC wi:
dzsd3 Is j &3t f B O Is Uzth w13 # Bk range from 7 in Belgrade to 22 in Dimitrovgrad. In 1
. ddasj tco Odzz  tsH 7 mountains, it ranged from 14 on Zlatibor to 38 in Sjen
Istetso GtOHEZ, O E ©d"(Therecorded number of dayéth severe frost in Serbi

destk HB 38 Bk 4 Jdd wasitol2daysabove theverage numbaf winter days
B BLEOL BB 1wt el2dED 9. jth severe frost.

o}
Is
d
fBJ Ydetse Btets' O H O PO In Belgrade, at the end of the first and at
0]
]
fn

~ I
Q—.

¢

=Y

14 BCBOHE d $8O  J & peginning of the second decade of January, the mea
maximum and the minimum air temperatures wefevbe
the multiannual average. It was above the average ¢
beginning and at the end of December and in mos

d Oz Ot ® MmMtej HC O,

JOBkZEEO 9®90OLHERO BJC

41 C0O. RLI@OH ftetsj C O

JBZBtO  IssCtsd3 9j<JjG6 H
i - L February.

Odz(})ﬁ;sudizcgs Q{tsld3 HHéJ;BJ Bd3t§ ® GOOLdI;ﬂEI At the beginning of December, one cold we

IS )
C Odgkz Otc Iz b kic lse O 0 B was observed at MMS Sombor, lasting from Decen
q ngZJ dL q e dfgq’ g J m gngH ] kO 4™ to December '8 Three cold wavewere registered ir

LORoOdts f§sHteky j |t o tsyJanuay. The second most intense cold wakehis
‘“Odzz Ot O, 0 f slsdz@® i taaAf[ts winter first hit Vojvodina and mountainous regions
‘Odz OO d btO O j HB | January B, subsequently spreading to the entire cou
T &OHdd lSOEOM tej ¢ dflstsse Ocon January 7and lasting until January $22017. The
COdzz Ot O 2017. g0 dthird cold wave ws recorded in the period from Janu:
Bjlsjstesdsh ¢ dn fls Odzd y©, 20"to January 24 2017 at seven main meteorologit

TS F I
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[ dlstesoadyd ItcO° Ot tsH 19  stations, whereas in Sremska Mitrovica it lasted fi
n &ZOHjdze<OB j dzj Y j dz 27 . EHEj B January 19 to January 24 The fourth cold wave wa
2017. cetsHddsa E 134§ 6d, s recorded in the period from January"2@ 31" 2017 in
VEEY 20 CBdzdyddz©0 Y OHOPogega, Krugevac and Sje
94 <jd Hjkkz wteBd j BJA&ZO C Winter precipitation totals were below ti
BHAdEMEZ dO dsttdrodz L 0-260, average in most of Serbia compared to the normal fo
SH iz 9 s d € d d2d.gnmizfsts L dzd yd . 19812010 reference period, ranging from 24.9 mm
. 108 md 3OdzdzO H dzj o d2O ¢ Kikinda to 127.8 mm in Loznica
:ESGZJGEnnq; Misese 0dzO d kB [ BLdd The maximum daily precipi;[ﬁation 0f2% mm
' - . was recorded in Loznica on February'25
1 66 HOdzO MO §OHOddde The number of days with the precipitation

o q " é ' b ©d G ife??glzte 5o %gzq oy Is 1mm and more recorded during this winter ranged f
d g tg gzga o ('.dz'%_c tg;éi@d]tss 20 days i n ZanCel Vahr The recorde
1]’1 tgHts‘ ® qu Odcfo n é)d3 fr]ccgcj y d;; d number of days with precipitation was from 7 to 1§l
HjdBO wtesd ' j  J qu‘belowtheaverage. _ _
44 HOMRO b [ dBdHE wsedd t The number of days with snow cover in t
H

2

d

d

Q—

j zd 5O Bt fHOdd o O] i lowland of Serbia ranged from 4 in Kikinda to 44
) Otz tH 53 E s jddy Dimitrovgrad. In the hillymountainous regions, th

fls te s & O dzd f) dejiesisdzds @ OEOO v Number of days with the snow cover ranged from 5.
j 8 WjdzlsHL PRBHS 27 H Odg Sjenicato 90 days on Kopaonik. Thegistered numbe

§FFE 0O

N QB

L © 0O dz@f Bz . [ 0¢ fpd 3O dz( of days with the snow cover was between 2 and 27

s 0O

Cted® OO toj ¢ d fMls te tsotd@ts dz below the winter average in most of the country. -

dsmMdd® “j 70 maximum snow depth of 70 cm was measured
v ts

Is

q

|

— m- 5"0—&‘5—

Ctsdd Ldd3j o tQjoHOEON Isilz Kopaonik on January 20
JtoOdzz tH 198, 0 yWntsfof Sunshine duration ranged from 198.0 in Lesko
Otsdzd € Iz. L BHsMmiz dzO to 370.0 hots on Kopaonik. Compared to the normal (
JUdzgz@ls @zls @ O d Lftg average value of this climate element calculated for

IO oS W OO Ty S 0

81. HB 31. HJ reference period from January, 1981 to December 31
O O°Jj Mmd  OF 2010), winter sunshine duration ranged from 95%
H 95% k& [jMmiteyk Ht 186 _eskovac to 186% in Poge

820 2Odzd L O Y Wsdzg s @ 220 8.2.Analysis of gring 2017

mJ HOdOJ Mists dz0" Y dd” It was the eleventh warmest summer in Sel
[ sLdedyd, NE2Y®d sdoedesa QBzC ;g (he fourth in Loznic
#lzgO §OHOoddO [k £ OISy 6B’ g orals were in the categories of normal and ra

UBCEHBelsP LOBj dzj 4 dz Istsif )
Wik LB, © bk Of gt trik In March, a heat wave was recorded in the larger pa

tjedmistess Odz SOLOM = &ZOH dzt the country, while severatations registered a cold wa
HiIEjHS O ftetsdzj <dz® Isj o3y , InApril

 ddzsjtco Oz (s B39t 9dlc €@ The mean spring air temperature ranged fi

1 J BGKOHIz, O E fd&zOdzeddm&610. 9UC i n Dimitrovgrad

stsic@d Sz GdO 8 ,d30k d B stckz mountainous areas, it rz
10 9dh O Hdjod©O bjdifjg. 30UC on Zlatibor

fesd <O 2017. cetHdd During spring 2017, the highest daily ¢

qLdj ©ddO "4 31. &BO O B Simperature of 32.0U0C was

o Jdnjoded H Odzd , mo BO 4pst

l; ‘tic;jBE j t&? l%éi%adg @O;,gdg; d39 tSdI_Z'J HOJl Icy days, with the maximum daily air temperatt

Acdzoes 2 3, 0 &O ]dzOlqutsibE|°W OUC, were register

ftesdzj <O tojcEdMmlsteseo Odz 1 dzj as follows: 9icy days on Kopaonik,ad Crni Vrh, and 1

[ jls¢ dn HOdzO, fno dz3O icy day on Zlatibor and in Sjenica.
Isj B3 j eOlkztesds 25UC d odht The number of summer days with the maxim
skwhizddzd " d Hts 20 E [JiMmS daily air temperature a
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L Odzjix 4 dz2 ° § ‘“JHOd djls®cPogega and Kurgumlij a
tdo q’fnlsteisa' Odz Btefls (J!ZJ Is¢ d°7} Regarding the higher altitude areas, one summer day
BB fwBM) ydse BES O L O registered on Zlatibor. The registered number of surr
L i°d3 J LO 5 HOdO ®&O°d, Jas was around the spring average in most of
o4 <d OB H .u’<t913ﬁ]4 gte?s" b 5 country, 5 days below the average in eastern parts ¢

1 04 <d® B 1f M country and 6 days above the average in Leskovac.
IstftdnS d HOdz, MO &GOS Md d30 dzd; . . . :
300C ﬂ o dh One tropical day, with the maximum daily &

10 dzdy O Isj kY jteOlkztcO ttemperature above 3o0uUC,
“j dO0 stfOtddClk 22 .-120t8w Metorological stations. )
ddyddz SO joddO dzO° dad ¥ C The lowest spring air temperature-af2 . 8 U
L dzsffld @A C, © L OB j dzj ¥ j dzO measured on Kopaonik on April ¥2In the lowland, the
r dd3sd stets o COHE 28. &BOwISO. lowest daily air temperature 6 . 0 UC  wa's

{Mmddi E 1§ 8GCLOH I, Zajelar and Di mi"tamdMarchesi,
d3g dzd £O dzdzts o3 54 dég’ j Ok respectively.
L OB J dzf > J ded Mg LY jadrsy d d3. Frost days with the minimum air temperatt
B d dzts J BH 1 E [tLddyd

bel ow 0UC were recorded

Pexjed, O A0 Y d2ZOdq 2OKO ) poade in the lowland, this numb df
HOMO 2O sitsfcafsiiets, Odz B tots O Belgrade. n the lowland, this number ranged fror
b oj<jdg °H,jdieH LG dBHEs 11 in Loznica and Negotin t

ftesfj ydzs e Biots® O LO ftets it ranged from 16 on Zlatibor to 42 days on Kopaol
BtcOL 53, MO o3d dzd d3O dzdzts @ U € The recorded number of frost days was 6 to 11 ¢
dzdytsd3, LOBJjdzjyJdz " J dzO s below the spring average across most otcthntry. One

v 1l J BGOHE o Ists ¢ ts o day with severe frost and the minimum tempera
N H® O, BOd@EOMd]  d3d dzd d&3O dz pelow-1 0 W& measured on Kopaonik.
90OLHEZ-O BJdZO JLd&ZOH odhj The mean, the maximum and the minimum

fesmjco " J BddO Ny 5ygest temperatures in Belgrade were above the multian

JHdztsd3 OfteddzO d bk ftce
L Oy j dzdi QR 7O | B §f 2t 5 ° average for most of the spring. It was below the ave

dzts off o d z@ in mid and late March, in early and mid April and in t
jmogz ﬂzoﬂj %d@m m%%?jé , . first and last decades of May. The most remarki

O W&zOtej HdzsG G Ode@ S s@ cooling took place in midpril when the maximum daily
O Miskzy O° j§ BOC Md 3Odzdzj ai r temperature in Belgr
RO tH ftsmjydz ®$ieedt he additi onal 30ndAprC20% thee
10. d-1 89y ds absolute departure of the maximum daily air temperz
o d wldswiddz Is OdZOfU "4 2 from the average for the 19@D10 reference perio
B et d’ d B®O" OF gmountedtel 1. 9 UC.

Otdzd &z H '5 25. ®BO® On March 28, most of Serbia was hit by the fir

H
lg dz &z | R v4

tetseo O e © S H . . . .
G ds Of o zO L OB j dzj ¥ heat wave lasting till March 24 and till March 28 in
Y
)

oVNr3I— =

P o
&

S 1
I\) o

N

q, @, | &l PesEz] C b Sjenica e_md Ko_paonik_. The secondt heat v_va\{g
yk tH 18, His 22 . recorded in Vranje, lasting from March"™3o April 2™.
Hts. 25. ¢ ted dzO In mid-April, one cold wave was registered in Loznit
Ef 20 Ctdzd yd dz®@  On O¢on Zlatibor and Kopaonik and in Banatski Karlov:
steBd  d BJd&O bk durtj tesodXdrfzo lasting fom April 18" to April 22" while in Sjenica it
3348mmdz0 s Otsded § Iz lasted from April 28 to April 25™.
[ ¢ Mmd &30 dzdzO HWip 20 dz0 § OF The total spring precipitation sums in Serl
BiddNlstese OdZzO " J E 1 B9B®E Y rgnged from 94.7 mm in Kikinda to 334.8 mm
48,6 mm. Kopaonik.

q 9J dtfls. Htgo.déo q fr]fnlsotra su’gqu dz? qand.dzl The maximum daily precipitation sum of 48
q dzis j te SJO’ b ‘#341 18 @y dz';lqu mm was recorded in Novi Sad on May'24
42 420 sty O ls &q S L. 1 OB j The number bspring days with the precipitatio

fOHOo d zO@ AR Hjj etz L@k Hts 0of 1 mm and more ranged
36
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949d BH ftetsMmj ¢ O.
[ Otels 7.20 16 sH d dzj !
fcsB@EtcO0 2<d f§jtcdsH 7.5H ¢ &I

[OBlssaMCd BOCMIBEE Mz dd

1 07 jolk, dd3j Hjtej oME " 1 C
Itsyded d dzO s nui @6 dd@eE DO
L Bjtej dzO@ 7 7. 3OeHsdddzj 2 0dzO
Isyjced d o jddyd ftjoOLc
Csdzdyddzei f OHOO 2O L O Yyt
fOHOaddzO L OB jdzj ¥y J dgj dzO
O’ o j<j Hdzodzj Mizezj dzjfPH
CdBO it ftesdzj <O0O.

10 ] &Okdetstek  jm d Ltz
Hdzj o dz2d BOSMddizds ¢ tsdzd yd dz
stsCtsd3 ftotsdzj <O ming @ L dsBeEnd
RO O 2009. CctsHddz.

UEC B flesdj <0 j bk o

LOBJ dzj 3§ dz MQ H Gdizj Hd2dflzlz { t
1 0dzd < Iz, £ et tsiclz, J sL d
BtoH M dOdzd dzm S d 3 f o] H JfiTHEjdR@
fsCtedoOyujd3 Bdts 4 Bk ddals,
{8 0dkdIs h©s
o0OYdJ @3 J tH 2H Hits ts]
HOdZO [ OO dg@alz® j o d
Oyo tjcedmistetso OdzO
@ “j 65
otc] HdztS
491, 4 74

8.3.¢ dzO dzdzy @@ 7.65H d dz

[H COHO Mmj ©WOHJ] djteyj
G sH J dzj LO da § 4 d3d te dzd
O’ Istsf dzd d B30 d dzO" flzjhdged "
fteodn §jl. 10 kdalj dstsq 201
Bddzts " j bk wdkRjHjtejoMmCt"
COHO M BEBHT O dO " Iststf dzd
dteBd d BIPHEOISTME sd3 s Otcdzts o
sots dzplgtszts yjlsoatclsts 5 to,

d3j 6 ¢ O, O E YTty Oded dzlz
1 jL sBLdO dO el ddmist
dteBd " J dzj s g L jBlsfddds fgflz b dzts
JEMmMste] 3z BO L O Isj BB J tcOls
Blofs® d&zJ tedzd m MisOdzd yO. ot
90LHERO E btk ydlkOs e
21,0 T4 z Isyjcedivs Hig 25 sS4t

f zOdzed dzm ¢ d &3 te § et CpCl3 QizdSEfHO

19,3id dzO ] dzOIsdB StElz.

HocJ HC O Isj d3f J cOIskztc® o
sjtedlststed " d wteBd " §J 4 BJd
stsf dzs d o j s3I0 IsIsAU His..
2O Istsf dzd * J z steBd  d fmc

9 OLHEA®. 2205t dd * p ddzsks
2012. GfsHGdz] i@ j2s3E 8O 21s

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

March 2017 was the wettesbserving the periot
from 1951 to 2017. The maximum peak precipitatior
March was exceeded in Valjevo, Smederevska Pale
Zl atibor, Pogega and b
precipitation measured on March, 2017 on Zlatibor, ir
Pogega and S j tkendvarage values ¢
rainfall for the whole of March. Precipitation valu
recorded at these stations were also the highest
rainfalls ever recorded there in spring.

It amounted to 80.3 mm on Zlatibor, with tl
previous daily maximum amount opring precipitation
on Zlatibor 3.1 mn) beingrecorded on May 21 2009.

During spring, the lowland of Serbia record
one day with snow cover
and Dimitrovgrad. In the hilymountainous regions, th
number of days with the snow cover ranged from ¢
Sjenica to 48 days on Kopaonik. The recorded rarmob
days with snow cover was 2 to 18 days below the sg

< average. The maximum snow depth of 65 cm

measured on Kopaonik on March™4
Spring sunshine duration ranged from 491 .«
Sjenica to 675.3 hours in Kikinda.

8.3. Analysis of summer 2017

The 2017 summer season in Serbia was for s
weather stations among the warmest and the driest
on record or at least among the first five. It was
warmest summer on record in Smederevska Palank:
the second warmest ever in Banatski Karlovac. éad
recorded the fourth warmest summer since the begir
of measurements, while it was the fifth driest summe
Zrenjanin. All in all, it was certainly an exceptionally ¢
and warm summer with temperature extremes regist
at a large number of wdwedr stations in most of Serbi
The mean daily air temperature during the entire sun

ranged from 21.0 UC in
mountainous areas, it W
and 19.3 UC on Zl atibor.

The mean air temperature during the sumi
season in Serbia wagithin the categories of extreme
warm and very warm. The summer of 2017 was
second warmest in Serbia with the mean air temper

of 22.5 UCcC. The war mes!H
summer of 2012 with 23.:¢
second warmest u mme r with the t
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dzj BOC ' | Hikzets dzO° Istsif dzd
G 5H J dzj COHO “d 4 1 s
Isj &B3f j cOlskztc® 9o OL Hdz.m Ouv d1L @
sOtcdzsoyle d wdRBIHjjOMET'
s H d dzj B d dzts Of itsdzlz Is dzts (
L sdzM ¢ 53 ls;d31jJtGO|Islzthtsd32
iMmMfiSlsdoadzats. 1 O adh O Hdai
Bjtejdz® “J 6. OockMmlksGut
dZdy O Ijd@fJjwOlsztcd E
d d&2d O cZIIs O d du desfd dzO
uBEBBd3 ©9J<JCE HJ&ZO dzjl
0¢Md BOdzdzO d d3q’dzq’d30dzdzo le
dL dzOH CGteOdzd yo odh jaets
ttdtsHd Mk MCBtts tcOso dats A3y
s 3 dzO d30 dL OL 9 Odzd & ]
LHEN dzd R BOMO. M dzOH dzd
cOIsC slstc O dzd , fted wd Bk
Hitsdzy dzd L dzOyO " dzd “ § L On dzC
LOBjdzjyjdz d n dzOHdzd IsOdzOfr
vz dzjlsO 2017. tc
ssf dzslsdzd » IsOdzOMO § ( If ts¢ daty
Ctodzsddzz dtcOdzed dzdL tSH tj;ls
BOC M BOdzdZzO Hdzj 8 20 Isj &3
9 jJBBO Itsf dzs Jfo]lStGJCBdZ
s dzslsdzse IsOdzOMO L OB J dzj
stsdizB stclz, 1 t6d ¢ Oded dzlz 1 E
Jelssoedyd d dzO 1 Odzd<lz,
EdzO k 1Jjetlsddzz. vt <d Kk
JtedHEZ BH 6. His 12.
telsd "j LOBJjdzjyjde fBSH
l ] BGOH Iz,
J OgOEZyd d 1 OdzOIsMm¢E
z lstsl]’dztslsdzq’ Is © d&zO
1 0° j yotk, E g4t
d "J tjcecdmlstetse Odz
SoGteOHEZ d dzO stsf Ot
BO f OHOs dqdzOkzIstg§ izt
ftesfhj yddn ots]
toj W J toj dals dzd-2 Of1j0tc d s s
BOdzE MEZBO  OHO8 ddzO B
HtS 91% k skthtb
[ OC d B3O dzdzO H dzJ o dzO ¢
c{fnlstgtssOdzO ‘6jOH ¢ Islizj dzdf ¢
fddeom’' judBky 4§ ftejo0O
ssoeMC O Hdzj 8 dzO € tsdzd
5O 1985. ctsHddgm Sit
0] IIOHOSq’dzOd3(D “d BC
1 O uz®8 ¢ dz@ B®OZzO" jn !
14 HOdZO, O dzO
HOdZO MO ¢ Ot
“d Bdt dmMytH ftotsf
HOdzO bk o d3jdH Nizjf dcfifC &
vsCtsdz dzj sO, Is A) OO ‘BJd €
CteOdzd yozo f tetsfmi ydzd-~ otcj +

%
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following the summer of 2012 when the average
temperature in Belgrade
Karlovac and Smederevska Palanka recorded absol
the warmest summer in 2017 with the mean season
temer ature of 23.7 UC an
highest daily air temperature during the summer -

recorded on August™® n  Luprija. |t
| owe st summer temperat ul
Sjenica on August ¥3

For the most of the sumer season, the mean, t
maximum and the minimum air temperatures were at
the multiannual average. Warm periods were aln
uniformly interrupted by abrupt changes caused
incursions of cold air masses. The cold periods were :
and 4 out of 8 braght considerable cooling. Leskovi
evin had a cold wave lasting from August'2® August
26".

During the summer of 2017, six heat waves (t
wave is defined as a period of at least 5 consecutive
Wlth the maximum temperature in the very warm i

extremely warm category) were recorded. The first |
wave was registered between Jun® a0d June Z5in
Sombor, Zrenjanin, Novi Sad, Sremska Mitrovica ¢
Palil, and the s 8&cdoololyfio
Negotin. The third heat wave was obsehin the perioc
from July 6" to July 13' across most of Serbia, and t
fourth, lasting from July 19to July 24" in Kikinda,
Zrenjanin, Bel grade, V ¢
Palanka and Banatski Karlovac. The fifth heat wave
recorded inthe entr e country, exc
period from July 38 to August &, and the sixth on

' lasted from August 8 to August 12 in Vranje,

Dimitrovgrad and Kopaonik.

The entire country observed belawverage
summer precipitation sums compared to tbemal for
the 19812010 reference period. Compared to the nori
precipitation sums ranged from 38% in Zrenjanin to ¢

in Kurgumlija.
The maximum daily precipitation total of 80
mm was registered in WV

thereby exceeding the guwious August precipitatiol
record of 71.6 mm measured on Augustf‘,ZBBSS. The
number of days with precipitation was from 4 to 14 d
below the summer average. The smallest number of
with precipitation was in Negotin, a total of 14 da
whereas Kpaonik observed the highest number, a tote
30 days. The number of days with precipitation of 1i
and more was below the average, while the hig
departure of 12 days was recorded in Smedere
Palanka and Luprija.
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HSC “jJ odhj ®H ftesmj o This summer had the sunshine dumatwithin
stcO? jolkz. l o) Hdzesilsd sz dz1 the average limits across most of Serbia, and abov
sH 806,3 E 10 jyOtwtk HB laverage in Pogega, Kruc¢g

<

SHdsMEz dO dsttdodlz 01981280. qur ati on ranged from 80¢

s’ OF 31 fd " 0 0 MizdyO dL ¢gad. Compared to the normal for the 12810 reference
HE 140% 2 183jced. period, it ranged from 100% n Zaj el ar
Pogega.

8.4. ¢d&OzdL O ° jMmj ded 8.4.The analysis of autumn 2017

mifmid ¢Ot ctsHdh ] t The autumn of 2017 was averagely warm
ftesmd ydes Issf dzO d S dh dzO rainy with air temperatures above the limits of
dL dzOH GteOdzd yoO 9 dh j 6 sH d multiannual average. The average air temperature di
Isj B J cOskEEPOOISESCBd " jMjdt he autumn ranged dr dd. |
S H 10, 104 1 tyfkcd j BEtc@EL Belgrade. The highest autumn daily air temperature
Hdzj 9 dz0 Isj &3 j cOlskztc® o OLHEmeasured in Krug®itamwuntedtc
 stkhjoayk 17. MmjtflsjBBtcC36. 8UC.
1l tets’ dzj s d= HOdzO, mc The number of summer days, with the maxim
Isj &3 j cOkztcsds pdB G tSj B!'daily air temperature dt
10, Csdzd S s " J L OBJ dzj 3 J dat to 24 days in Zajar. Tre number of registered summ
10 Atedesdz 1 tenz Mk tJ ¢ dMmlis days was the following: Crni Vrh2, Zlatibor7, Sjenica
g4 jJddyd 8, HBEC d&0O stsf Otsd8, whereas Kopaoni k didn

ltes® btesfMSda H OO,

Isj B jtcOlskztctsds o dh seOeH * B ( ' The num'ber of tropical days, with the maximt
Hjdkkz wtwsd’ j. v dzd ) d 3 q'tG:da| Iy air temperature a
Bdts ‘j k ddzsjte Okzz tsH 2 MOSt of Serbia. In the Mand, the number of tropice
10° j yoedlsde®telz L OB j & days ranged from 2 on Falio 10 d_ays in Leskova_c ar
10 9j<j SHiE] OF j Biots O Zajdar. Zlatiborregisteretone tr_oplcal day. The highe
LOBjdzjyjdes *j k& [dundtsiydyt departure of the number.of tropical days from_the ave
vV ItsSk “jfMjdd LOBj dzjyJj (6 day$ was registered in Leskovac and Z,age This
oj<jdB Hjdkz wteBd  j, qL kzt autumnbroughtone heat wavéo most of Serbiaexcept
steOEk joyk d [ jMStsdyhg.0 Sremska Mitrovica, Kragujevac and Leskovabe dha.at
1ieélsddze d o jddyd bteo: (wave lasted f_rom Oqtolc_;er 45 to October 22“_ in
‘i kE tMlsOdsd Hj &z mtss2I .j Zajd ar, Negotin and Sjenica, whilst elsewhere it las
| 6 ts B OL dzd o H ©dzO, from October 18to October21™.

Ijzc(la d31{ J'Otgzc) Ii Iémsmdytgdmt[swﬂf@o ‘ é Iz The number of frost days, with the minimum ¢
<k, 1BoBE HOHE,  opnerature bel ow 0 AsNovi

¢
g ?dz(a O%zOJ tGIZO Iz(, . d? dz0 UJ dfgotsd(z' Sad, Belgrade and Negotin to 16 days in Vranje,ian
Hails H OO Hquq, thqu’ ' f et - the mountains from 12 daym Zlatibor to 33 days ir
94 % J Sjenica. The number of frost days was from 2 to @«

H] &k dstBd  J. - :
b &' jddyd Mk IstthszijcbeIOWtheaUtumn average in most of Serbia

Mo ~ 0¢dd BeEOMOBSs 5§ ©dzd ¢ | Sjenicahad 3 days with severe frost, where
HOdZO. 1 0" dzgd% O Isj &8 J ©OIsk Kopaonik registered 2 daysThe lowest autumn ai
dL 3 tej dzO d & & jdduyd 2 temperature of13. 904 was measu

13,9Uw. November 28,
JdHijdzd HOdd Mk L OB

CteO" j o ddBO. 1 tes” dzj H j dzd Icy days were recordeth the mountains. The
Hdzj o detsds Isj o8t j e Olsztctsds dgg number of iy days, with the maximum daily a
d dzls j too Dalzlew ‘jHdzd yd o dzO | dzt emperature below O0UC
stsf Otsdzd € Iz VL 1 jtseteOHEz ° Zlatiborto 7 dayn Kopaonik. During most of autumr
fJtedsHO , Megs®@®s BJ d30 dzdzO the mean, the maximum and the minimum air
Isj B J cOIskztc© 90OLHERO B d (« temperature in Belgrade were above theultiannual
ftesmi €0O. RMMfsH fHtetsfpj ¢ © averageHowever, at the end of September, October

in mid-November they were below the average
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sCItsBtcO® d Mitej Hddetsdys daetso j d _ L

VS kY dz® Ctsddydd® §owe  Mostof Serbiahad autumn precipitation total
pj<jB HJjdz wtsd j B d dz@ Within the averagealues ofthe normakalculatedor the
ptej Hdesisd Ok dasiedg®iglz dzO o j 198L2010referenceperiod Theyrangedfrom 110.4mm
19812010, sH 110, 4 mm Lk In Banatski Karlovac to 354.5mm on Kopaonik.
354,5 BB O stsfOsddSk. t Precipitation sumsverefrom 75% in Banatski Karlova
steBOkE Bdd&O & Jdisj tee OO 153%o0n Kopaonik of the normal According tothe
sOtedzso y HB 153% d&O sts PercentileMethod, autumn preciptiation sums werehe

fjteyjdsd d&zO0 MO 1§ OHPo trds Categoy of normal across most of Serbighey wee in
Hjdkk wswwed j BJd®O Ek ¢ Ol j thecategonofrainyin Kralievo, Leskovac and Kopaon
B dzts % ozte® [ jMS oyl d dgc @nd dry in Banatski KarlovacBased on theTercile

COjetsted  d Mmkh dts B ddts £ Method, precipitation sums were within the aver
fOHOe dd&z® ‘' j ftoj BO d3j Ists across most of Serbia. Autumn precipitation sums v

gteBd " j Bd&O &k ¢tOded yOd above the average in Kralievo, Kumiija, Leskovac,
mj MjfEOBO § OHOo ddz® ° j g ¢ Dimitrovgrad and Kopaonik, whereas Banatski Karlov
stwQolz, skthbkddkd d, [ jMmc Zatbor and Sjenicahad autumn precipitation sums
20 stfOtddCLl, HisC < below the average. The maximum daily precipitation
1 Ok dB Sl q 4 jddyd g Of 64.2 mm wasneasuredn Valjevo on October 25

t?stgcé H dZ’E E E d @ IIZO(Q fr]5q’ gz’Odzl%gm H The number of days with prigitation of Imm
6 i g i riges o O 20 ik & 5 d andmoreregistered duringhe autumn ranged from 25 i
’ > Negotin to 40on Kopaonik. The registered number

. tﬁts tHs ngo l;r]tg)ts g G?de Ona d Cz days with precipitation ofrhmandmorewas 1 to 6 day:

q odhJ 4 G din ® q = above the average across most of Serbia, where

CfdGZ'SJ Tg;, Odzgz B H mé? Iz oleJoGtSh Loznica, Novi Sad, Nedm, Crni Vrh, Zajéar and
1 OB j dzj 3 J dzq B H fn Vranje it was below the average.

B dzd Bj se® d edhi "4 Bk o,

6 OlzO o j<d BH ftsMmj o, In autumn2017, snow cover was observauthe
#OHEZ, 1Jetlsddiz, Atedzsd3 | ' mountains Regarding the lowland, it was recorded o
dmyfsH ftetsmi CO. andin parts of southern Serbia. The number of days
usCtsd3 CifMmdCd ML tsdal snow cover wass follows 1 in Kurdumlija, 2 inVranje

sMdslstej dz dzO ¢ dzOdzd dzO B3O, (3 jnLeskovacand 4 inDimitrovgrad. Inthe mountairus
‘kydzj wtBd j. v slzteh Iz d3dz ares,thenumber of days with snow cover ranged fror
MO flaedy §sStedo OUud o, H ® O at Crni Vrh to 38 dayen Kopaonik.

1 6Of Iz, 3 k [imE&seyk, O]

f zOded demMC dd3 ftej v dzdBO B In autumn, sunshine duration was above
fsCtedoOui B " §J Bt k& ddglsj average in most of SerbiGunshine dution values
38 HOWOWRO s6YOBdk]LE. ranged from 358 hours in Zajear to 4969 hours in

uBCBdR jMmjdd, bkt OF
dL d&zOHd pAc Offiactsfyj ydedn o tcj H
steBd " j. JtjHdasisd wtMEzdy:
tSH 355, 3 yomse © & 1 O
d4d@3j H]toME ts° 1 OdzOdzyd . v
toj Wit dzsdigfte @ jASisHid ° O O
sSH 80% Ek 10" j waitedzd . Hts 115

Smederevska Palanka. Relative to the normal for
19812010 referenceperiod, sunshine duration rang
from 80% in Zajéar to 115% in Pgega.

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

RdzmisdIlskzls L O hEzdkOtemlsots, 1 jtscts
Institute of Forestry, Belgrade

1 rRI1 I
LEVEL I

[edzj Hdets  IP-R dglsfalas @ o ded s dapfls 383 d dgastf Ots d
Level Il Sample Plot- Intensive monitoring PE NP Kopaonik

Jedzj Hdzts ff SIP-R dzglsq adds @ © dzd Bsdzd Is tstecd dze

z 1 "vd syt j"idrdije Oy, z UA tededs oltefdd datse s
Level Il Sample Ploti Intensive monitoring
FE ~ Ti dgwoel Bokevac, FA Bor, MU "Crni Vrh-Kupinovo

[ Gdzj Hdes ff SIP-R dalsq ads @ o dzd dBts dzd Is tste d dac

Z1"oddyddxdyd, zuv VHASEYEO | §OC
Level Il Sample Ploti Intensive monitoring

FE "~ Ugice ™ Ugi MekraGéeraPabjgki ce, MU
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9.0l [ 9. INTRODUCTION

[ sdzd s tste d dze 9 d Is O dzdzts fids Level Il monitoring of forest vitality is ar
Mo”0 fteddsi © Jj dz fmdMmls applied system of comparative analyses wt
Oy do OF OdzaafhFdzo §B gzOfilsd combines studies from different scientific fields
dzs dMmlstceOy do Oys d tOHAzC forestry. Scientific research of the Level Il monitori
E CQuwOCIsjtedh | d3lz dzls d + of forest condition is charaatized by a more elabora
Hdl sd dzf tod MY betfo,< gz§ @ s § H d multidisciplinary approach. Level I measureme
Ozj sOtc® tsH dBtsded k s tc ff dzd include an extremely greater number of parame
dzd yd L O d3ts@zd Isdsdsfflstirdzd taf@ than the Level | monitoring. Level Il sample plots he
sfmMEtse Ctdasddei dzls© { toj d been installed throughout Europe according to

Forests ftetegtcOBRBO MO 1 harmonized methodologyof the ICP Forest:
J ¢ f@O Czf?” 0" &2 fsHOYd programme. The primary aim of the programme i
OBZOHO & ttOL d&duydilsd mf§ j ydW d achieve continuous measurement and collection of

Joi hzdsm € J Bdtsyj dztsL j on the state of forests with different environmet
IsO¢ Mtsdats BMS d - ftcdtf OH dzts s d conditions.
OLEZJECO E HdojtLdIlsjlslkz ot These forest biocoenoses belong
. md3d mMdzz d dzls § dzLif deotste @ s d4j « different taxonomic groups andegtly differ in the
HES kRO E St B0 Mmj  ted d species diversity. They also differ in the degree
Bd ~n OdzdL d&3d ByYykzeo O © MiIsOded " human interference and range from forests in whick
LOhIsdlsj d SCtsdeLr jtoo Oyd " J . human impact has been intensified in order to impi
zkzdsh< d J geliadnls JdzzL j Is their productivity to the forests which are manag

Jdelsdlsj Is, SH&zdCEZ k& tc O L dzd v under very strict ptection and conservation regime
C sdzfnls © dzls dzd d3 olzGrair(j ‘ HO  ddzj Gfdg; with the mere purpose of site conservation.
dzj sHots® do G HJ dzse OF O OB Forests are complex ecosystems defi
yddzd dzOy 0. by a number of different parameters. These param
LOLtBso d ydq?Jdoed ts © are characterized by considerable variations cause

] ffy dzOC sdz continuous and complex intetave action of biotic
sMmMisd d dL o and abiotic factors.

hEd3@ E r[oettsy d, g The aim and at the same time the challe
Of fipdzjicisEyOn L O Mo j of this type of scientific approach is to reveal the I
s (
te

A SR O NS O N= i )
FgesrT

B'US'OBN'C‘D N &5 &

sjted  k&zdd ftesyj dzj and draw conclusions about the phenomenon
d dzc fsHtcOL 2d3j o O, European forest decline and to determine causes

d HO Mmj HBBJ  jded  effects of dlobserved changes.
d mMkOlsdmlsdys¢j GBIiCOHK The assessment criteria of intensive foi
&z E<d. Otsfje OL dzd yd monitoring have been defined and harmonized in ¢
LBYOe OF j &3 Mmdzd ydzl a way that after entering and statistical processin
~n90IsO" & ftoj Isf tsfls ©e data on forest condition, they can be easily compe
J ftdtesHdzj 0o dztsls j both analytically and logidlgg, and further used as
O HO”d Its¢ dzOMmIs ©dz basis for various comparative studies. By percei\
Is © o  hjided ~ff tc d'dgidz0O tc ) ¢ the existing similarities and differences, we can ac:
ftojHkftej ' ° § HO? | HJj Gt OH or reject the assumptions about the primary cause
Yyd dzd dzO0 tsH dzj ftetsyd C doJ o tej the disturbed natural balance in forest communii
I Mdzed o O j d3 e dzj Hdzd = ( predict thefuture trend of these changes and pla

GO, 1} stsf Otsdzd € , J VOy(d strategy to prevent further degradation of forests
I Bted swteBd O MJ §ted S ? kyd dz( invaluable natural resources.
8001 R ¥y d oQ@8. By establishing sa

1 Od3d dzm € 4§ 56 dzj H dzj ftse Gor a, NP Kopaoni k, Od ¢
B dzd Is s tc d dze ElsdyO’ O i toj Gora, Serbia joined the European Network of over
LOEO" § 0O dzO h g ¢ § 4 G -= Level Il sample plots.
BdsddHdSOyd mM¢j ©kOYysJ 1 de Sample plots established for intensi
SH 2009 erssydadnD®3 H j MJ Is Ttef@H + monitoring of the impaadf transboundary air pollgin
L OfmJ B dzd nd ~ M losxz@i) Is d h I di30tc on the forest ecosystems in Serbigevel Il intensive
ftojJ &3O G toj HBJ Iska o miEAdopad@s monitoring plots were established in the period fr
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doets 2 Mftese jHj] Mj E ME dzC 2009 to 2013, with 10 operating panels (from
tedlsj ted kzdzd izO L O Iz M O ¢ dzO'! different scientific fields of forestry grouped accordi
sdzdlsstcddze d OdzOdzd L 2 [k Is d y to the study field). All the Level kctivities are carriec
tc j IBfEForestdManuatiz out in compliance with the ICP Manual on methc
and criteria for harmonized sampling, assessir
monitoring and analysis of the effects of air pollut

qa_ N~

on forests.
91 [z Hdzs Y71 "stsf O 9.1.Kopaonik™ sample plot
[Gdzj HdZO Htsoteh ddzO L O ¢ The Level Il sample plot for intensiv
BdtsddzHn d S Oyd " M@0 Is K| f§ O gz © monitoring on Kopaonik was established in 2010.
“d z 2010. GtsHJ dzd . ] ¢ dfg & sample plot is located in compartment 74

sHj?J "k G OL H d défy O gizts ¢ 5joHikdid] “Samokovska Reka® management unit in “Kopao
&ZOydtsdzOdzdzsd3 f OteC 2 st @ wadzd National Park, in a pure Norwagpruce (Picea abie
Picea abieqL.) H.Karst.] 59 tch  dz2O 1 R v-OX (L.) H.Karst stand. The area of this Level Il sam
ZO stsfopddcB MO (100x50 plot on Kopaonik is 0.5 ha (100x50m).

1 s SHtc] ' doaO°f k& zs ¢ Oy After the location had been determined,
CGijBHjIsMEBd Mdzd BOT & dzts € Oy ¢ geodetic survey of the site selected for the fu
490 MlsOBdkzO E Sodtkz f Otsy sample plot was carried out. All the trees oe ot
BLdZOCOREG de®@Bo § @ TSHI 5B.1t6 SR 1O were permanently marked with numberis 195 on the
d e dls Odzdzd MmMdlskzOyd tsdzd ff dz( bark. A digital field map of the plot was created.
tcd S OL OO Mmded d3” j d20 Mils OB d included all the recorded trees. The position of €
JIWddedmModze ° j CtstcH d dzOIs O d3 tree was determined by its coordinates in a 1 km ¢
dedlsOdzdets 3 MdlszOydsdetsd3 f d The digital map included the altide of the presente
tcj HMIsOO O Isj toj dzO. terrain.

16 BHjIMStsd3 Mdzed BOC &2 After the plot had been surveyed, a fence
Hd
hls
Is
-

I RU 2 ftsMmls©o? j dzO * 4 project (Figure 25)
dzj dzls j , MtsdzOtedzd 1 Odzj A tool shed for instruments and equipmen:
sd3 o d Hajdas 2B B j6ts j solar paneblnd solar power supply for video came
were installed on the Level Il sample plfigures26-

28).

LOC Iz SCEtOH | COC s B d built to protect the installed equipment from w
dsddzO tsH Hdo? OYd dzd ¢ @j animals andhe people who were not engaged in i
tclz

o~ s S I TSI

ddzd @8 J RU L ES I dZO SGEOHO d Sk<dyO L C
Figure 25. Level Il SPi the protective fence and the tool shed
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-

vdzd Q600 vtcOdzmf stels st v dzd € Ou RAZOfc@zdzj dz u dzd ¢ O RARBIs te &

BOIsj ted * OdzO Figure 27. Solar panel Ftej' O° HTEso

Figure 26. Transport of equipment and mMstelz® j MO
necessary material f Odzj dzO

Figure 28 The control
unit of thesolar panel
power supply system

J]GtcOHO ol dL tcO" §j dzO s The fence was madef docust poles with
jlsjdzagj fYtsyddet se Odzj ¥ dyJj galvanized wire rope and galvanized wire mesh.
fdz0 odMmddzy 2.0 . } s two meters high and has two gates, one for veh

hdqteddej 3.0 d3 d ° 4 Hc(3.0mwide)and one for people (Indwide).

v BCodthk Edzj Hdzj J § thdstaeh Three subplots, 25 x 28 in size, were
teyj dzj , Hdd3j dzL 5] & B13j~¢ established within the sample plot. Thetfgsabplot
Jdzz MlsO¢ 0 ¢ tefz@OYjdazGL tg i3 was intended for the assessments of crown cond
teyj@zf ted Lis Bagd * &£j ¢ and tree increment, the second for soil surveys
0O <] | Mis©¢ © ¢ tetsh the third for ground vegetation assessments.

j dzj dLHeB  JdO ° § dzO d3j A subplot for the purpose of monitorir
d3. d sb§ ©@ gz dzjoG@ * §ptfipls © B crown condition was established within the samr
g0 Mmd tyJ k" j MmisO° jplot This subplot 2, 25 x 25 m in size, had 30 tr
sCodtelkz (s Otcyj dijls Oy selected for the crown condition monitoring a
d
d

0 R
g 0°g
g NS
=
e
o]

= E
—& Emg

g o
(ORCINO)

j dzj Mk ydldtd 6 dzj r assessment.

I0h L Q0 AW dzsted Misd Y& © Within the subplot for ground vegetatic
Ydo Of 0. RLO] ' E 1 sls assessments, four square sampling units 10 x 1
d dzj @affel@ usdfizOfj " were established for the purpose of floristic ¢
O BedzjHdsdz (°Ek o vegetaibn surveys. There is a “buffer’ zone betw
' J

i tc =izgchPO Joztsdsf Is s te the subplots and the sample plot fence.

OGTGT
2@~ 0N B

o SO ITOo
nIar

,_
o

5 Cdzj CIststc® L O 9 d&zOy &k The following equipment necessary for t

J
1
(Auv ougltsaldl fletsdzOL d ¢ t process of monitoring was installed:

fnls OB O dzO 1 15 collectors of wet deposition (‘Throughfal
15

5

Csdzj Skse® (MOS kY2 @ thatpasses through the crowns of trees,
Cdzj CIs @ ull & Afydzj @ 1 15 litterfall collectors,
1 5 CfdjiStntm®d. 0 kL 56C 5o 1 5 snow collectors ('Bulk’),
HifsLduyd j S6° 0, Mmj hd 1 5 collectors ("Stemflow’) for sampling depositir
q 3 G&Oadlq’@q’cqﬂjjsdiz@@ijuo fc that pours down the tree,
. ) 9 3 gravity lysimeters for the collection and analy
OwOddL z ~jdd MEse MOM  irihe chemical composition of the soil solution,

tcOMmlis,o SO o 1 1 automatic weather stai,
1 Okzkts®OMEO dilsi SBSd ¢ 4t00l shed,

Cke<dyO L O M&d"IsO" , ddzM qasolarpanel,

MsdzOtedzed ¢ Odzj dz fa camera system for recording and track
COBBj O d Mdzd 3Oy L O B phenology.

woL 0. Immediately upon fencing the sample plot
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1 © tscédzj Hdzts®
G tsH d22t0.¢c sH JEa 3O A
fsmisOo? OF e dthifftizifdfmats’ J °
f dzO dzO

i As 5 1 'O ¢ ted § k& "Kopaonik’
s SCO’

National Park in 2010, tf
dd implementation of the operative plan was initiatec
ts accordance with the prescribed thexlology (Fig.

B stsHsdzs 6 d ° 5 Mifizif €.4 31). The Level I monitoring programme include

} to tdedD d3tptigdzd Is SicEf dza2® B Iz » 9 @ tjddz v the following groups of parameters: crown conditi

ClokffjOtcOds) 5B @tz dgls OB @ ds@izd *

@z0 dzd 1= JJ B L 1OM3R? d " SO L 1OM3B?

te Oflis,o fstedts Afffds] L | al3pa®] Is GOUsddststn W
L tsdz@ j o dietfje metedology, phenology, and litterfall.

HiftLdipglsQ ©H

h 2 3fifStds misd te € ©
Ly MisOdzsMmls ftcO<j ¢ 0O

ftedS OLOdzd Iz k& IsOBJ dzd

s OB j9zO) O O®] sted,

foliar analyses, soil chemistry, soil soluti
d " chemistry, tree increment, ground vegetati
atmospheric depositions, ozone injuri

The frequencyof parametemmonitoring is
f shownin Tabl®

EyjMsOdsils §0<js0 d ddidsjder dlsjls

Table 9.Parameters, frequency of observation, and monitoring intensity for Level Il

vyd MsoOoazsmls fLO<j® O
Monitoring frequency

glsOf § ¢ tclz de@e dopv@anditide© / 1 ©° d3®HjJ "/AtJeast annually

A sdzd ° Ot dzfFoli@rdpidlgsgs | 49 OC j H dBvergtwoyeadzj

mj 3L Od3 U $oilzéhejristsy® 49 OC dn H Jj/Byelytergdmrs d dzO
M d3d L Pd3’ d cd@ids Sdsleodiionchemistry s ts dzls d dZiCentimdpissly

1 to d td hgdsnent 49 O0C dna { [iEerydivs yedrsizO

} od L J d3dzO /eGjodngl le@eigtipn O 49 OC dn { [jEgerydive yedrsizO

dIsBEMY J 6MS Amgsghaic deppditio®

s ts dzls d dZiCentimdpissly

s o Oddlsj Aim@ly & 5 O

s ts dzls d dZiCentimdpissly

1 B H d " Angually

zIslsj BH Omonemjded /

V 27101 ¢ tsH ddz], FtcO' j dzC
sBOo? O & € tsdzls d dzlz d tc O dztfigizd ¢
29-33):

- VEO' jdad Mz 0Odz0dzdudj

Mis OB O dzGs AR D Z s Iz
Z IZLJlsc{ ez kL tiydts sl
sOoyd MO d(gs)x
d J@BJHHCIS ftedL § «
j sOoyd" Mei H® J @
stectsao¢; o ZOgudzj HJ
u g di Bfaniflond ¢ sdzj S Is
P dhdetse teOMise St O
ZdL d BEPOEas | do s
Z fitod Mo OCBd Isjtej dms tsc
Mz Ctdzj ClsstfdH O dzd f
Z Ctsdelsd dzz Oczdzets Mz o teh j
sMBEOO° O;
Z kL jlsqd sfplydz MO tsHt] ' |
ftesyj dzgz shilsj<j® O tsH
Z LO Hjljted3dddmno®j oJ
sBte®' jded Mk § sHOYJ
g lsjsesdsh ¢j MisOdzd Yy,
ZO tedzj Hdesd3 5?2 d
dz0 stsfOtsddSlk tjfksd
ndHiEeR] 5] Stesdzsh C 56
1 Of d M) dzd @BST0O L OO IE 5dzls d dz

The following continuous and annu
measurements were carried out in 2(Hig.29-33):

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

- Samjpes were taken for floristic and vegetation
surveysj.e. spring, summer and autumn aspec
of the ground and middlayer vegetation in the
stand.

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

- Litterfall collectors were emptied in every field
visit.

- Phenological observations were carried out
continuously.

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

- Weather conditions were determir@dthe basis
of data obtained from the automatic weather
station located on the sample plot and the
Republic Hydrometeorological Service of Serb
weather station on Kopaonik.

Each team kept a detailed logbook with the d:
of continuous assessments amaterial sampling. I
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d LBt OF § BOIsj ted ° ©dzO was in the form of field reports filled for each field vi:
HdsO? dzts ftcd e OF®OdEY jsdzjd and suitable for subsequent laboratory and of
tOH dzts G Isd toj deM € t56¢ s HAdzj off analyses.

OB st O O dzj sMEJ tOH.

-y

ddzd QW MAARPIE@tsddzH S Oyd M- clf OEBM S, A6 D.
Figure 29 andFigure 30.Level Il sample plot Kopaonik, May 2017

QtsHd
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LEGENDA:
——— Granicapowrg i ne stanice Nivoa Il (ogWaHaekoizaviagnu depoziciju (15) Kolektori zaviag nu depoziciju koja

Granica potpolja
PP1,2,3 Ppotpolja

Granica bufeme zone

¥ stabla za pralenje stanja kruna i

©uzorkovanje zeml jigta

—— Granica povrgine za praienje pr[BfZenig iviengie tparcalfjiel i

* Stabla za folijarne analize

pkistavta za odretivanje star

OkKolektori za gumski opad

@ Kolektori za sneg

b dzd @I0u d s 2 Oy d 8 tizd dzff ez@eflz T doio do 0 ff oAt |

Figure 31.The sample Ipt field plan, Kopaonik Level Il

% dlbOydsdd § ¢Ode dL o jbu jripshyls dDEREEA i codl IRl djiidy C sE0mdC WO MO jdz 40 sjtidk d MCdysd

1 Rl 51 Pastezd €

J dL teOH d =i Astwfay W &Wdiodels | Is O-Is € & didgitadfield mdp vds@reated at the InstitofeForestry in accordance with the situation in the field ahe initial

draft of the sample subplotseatel by a Faculty of Forestry teaim2010.
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92/ cdzj Hdzs 87 ] " Atod 9.2.°Crni Vrh™ sample plot

v 2013. G SH d daj Another two Level II sample plots wel
sedzj Hdzf T O®YRdzi "\ f 8z® dz established in 2013, onen Crni Vrh and another ir
HtezeO £ [tsCtes’ | ted. Mokra Gora.

1dsdHdCOyd  mMea Isayc/ The Level Il sample plot on Crni Vrh is locat

ptenlz dzOdZOL ( f']_J? _'Zq Aewdzch 48 in cm vrh - Kupinovo™ management unit i
g ddetzo Sb@&B SHJ® ] L U compartment 17 in a pel stand of the Balkan beex

b ;(ﬁagLSSmoeilaQ%I GdzdéJ H dzdéo Uistfe tf: (Fagus moesiagaThe sample plot is 0.5 ha in size (1
o n o 1c3) H & m x 50 m) at 930 to 94 a.s.l.

&.
1ts Ht]' doaOf Ek dzts € O After the location had been determined,
HysMCsd3 Mded BOC z B IBWL geodetic survey of the site selected for the future sal
ZO k tewq alftc iz OB § d&Z plot was carried out. All the trees dhe plot were
COBO dzO € tst6 f150uRtA 0] AS C permanently marked with number§ 150 on the bark. A
s @drdzd yff sdzd § &zOdz 4f O Gigital field map of the plot was created (Figure 31)
dem ¢ sds fied HiNSOd BB IS ded elevation data for the terrain on which
O Mo OLe kOB dO. dz position of each tree was presented.
iz
dz

S
B
0.
94

1 s GjJBHJjIsME X f
f d dzts i il 5 HqACas ¢ After the plot had been surveyed, aade was

JOdRz0 &t B0 L Oh built to protect the installed equipment from wild anim

f

;»S fdzj ded o dzd y O. and the people who are not engaged in the project.
[CteOHO “j dLtO' j do The fence was made of locust poles, w
j Is

4
d-

j dzj fsyddsS s Odzj y d galvanized wire rope and galvanized wire mesh. It is
Sk O odmddsj 2. 0 meters high and has two gates, one femicles (3.0 m
J “JHdO Cdzih¢ O h dt wide)and one for people (1.5 m wide).

sdzd 8y dsddzH d ¢ Oyd *° MCioO Hdzq’BC{DJq’tsq’dZH de¢ Ou‘ i tdsid

A todzd o &ifB,O tedztRe0 1 7 oten, dzsoj 3B Ot 2017
Figure 32 Level Il sample plot Crni Vrh, Figure 33 Level Il sample plot Crni Vrh, November 2017

November 2017

L dziztds®G dzj # Qe y § dzy o tsfi) isds) Three subplots for specific samplings we
f sist Ote Qg dzn Sads ¢ Kt @8O js y ( establishedwithin the sample plot (one subplot for t
ftesyd dzz MO © ¢ tolz 420 tc Wi € assessments of the crown condition and tree increr
LiB? dhsd Oty @By tcd L j dsdzle d one for soil surveys and one for ground vegeta
bufferL ts dzO assessments) as well as the buffer zone.
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10 fttO<j ] MO0 Cts A subplot for the purpose of monitoring crov
f Oteyj dzj dL H odgj dpMiAO  “fjts H t condition was dablished within the sample plot. Th
Hdd3j dat d ° j 2 5 1 f2t5lsly. O @ngf jutskEjse®® subplot 2, 25 x 28nin size, had 30 trees selected for
MiB0Mils OedE@ZA 5° &3O MmJ tyJ ¢ k crown condition monitoring and assessment.

vV BCoadtkz fYrlsf Oty dzj Within the subplot for ground vegetatic
11 1 drLHets® Jdad Mk Wy Isd t assessments SSP1, four square sampling units of 1!
CoOHWOIO H 1) deled © § dztsliddd~fr m were establishedor the purposes of floristic an
9gilsOyd MCO dMmistcOy do OF © vegetation surveys.
10 BedziHddsd fts?k °J The following equipment necessary for t
drets' §¢4 fttsyj MO stsdzd Is st process of monitoring was installed:
T 15 Codzj Ssstc® L O ¢ A 15 collectors of wet depositio
(Auv oughdf='10 Ay esdzOL d (Throughfall’) that passes through t
Mmils OB O dzO; crowns of trees,
f 15 Ctdzj Sstc® ( MOCEY A 15 litterfall collectors,
1 5 Ctdzj $lstd®Bull & Afydzj & A 5 snav collectors (‘Bulk’),
1 5Ctdzj CEXem®W) L O bLL Gk A 5 collectors (‘Stemflow’) for samplin
HifsLduyd § St°0 fj deposition that pours down the tree,
T 3 CttOodlsOydtsdzO ddL dc A 3 gravity lysimeters for the collection ar
OddLE S j&d MSse MOMlsOs O analysis of the chemical composition of s
1 Ck<dy0 LO Mdjh 0 ddi solution,

A a tool shed.
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LEGENDA:
Granicapovrgi ne stanice Nivoa 11 (ogVakdylekjorizavlagnu depoziciju (15) Kolektorizavlagnu depoziciju koja
Granica potpolja * Stabla za folijarne analize
PP1,2,3 Potpolja f:}stabla za pral enje stanja kruna i *rsﬂtahdsaaza odrelivanje star
Granica buferne zone @Uzorkovanje zemljigta @Kolektori za gumski opad
Granica povrgine za pral enje p Zeenminjei Qundiginegriaoctiij lei @Kolekﬁorizasneg

o dzd B4 d o dls Odzdzd 1) cziScpzOoyjdHsjdzdts & d) @) Gk totsizl tdon
Figure 34. Digital field map of the sample ploh Crni Vrh

Yydkzoydtsded f§ &zOdz dL o jlaj ezl fHisOED | @ 'hizd @t fiy s t© dArdzts 03] ts 6 Ezdf S
s @fdids J tc J Aatigital field map was created at thestitute of Forestry in Belgarde, according tioe situation in the
field.
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The following continuous and
measurements were carried out in 2017:

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

- Samples were taken for floristic and vegetat
surveys,i.e. spring, summer and autumn aspe
of ground and middiayer vegetation in the
stand.

- Wet deposition was sampled from rohghfall’
and "Stemflowl” collectors and soil solution frc
gravity lysimeters once a month.

- Litterfall collectors were emptied in every fie
visit.

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

- Phenological obseations were carried ot
continuously.

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

annu

Each team kept a detailed logbook with tli
dates of continuous assessments and material sampl
was in the form of field reports filled for each field vi:
and suitable for subsequent laboratory and of
analyses.

A newly purchased camera LIT 6210M@,
modern device that can record in sequences for 24 h
was installed. The camera is powered by solar panels
it also has an external battery pack (Figure838b

LIT 6210MC camera isset to record ever
minute (Figures38-41) within 24 hours of dy and night
since it has an infrared sensor. The recordings are s
on the SIM card of the camera. A CD with video foot:
sequential (CLIP) is attached to the publication. M
detailed studies using this camera will be conducte
2017.
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g dzd 880 MABEE OMdABT.I BMIsOo "Ryde@ C QI T 6210MERdzO 1 RU =
Figure 35, Figure 36 and Figure 37Setting up of th&IT 6210MCcamera on the Level Il SP Crni Vrh
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0504/207 BB 23 L8 Acom > o oz OB/Z8/201 120706

t dzd B8 dzd 890 fydadq§ Ofy @@ C o @uzdzd dzd &30 ftcO<j 0O W,j datsdzts
1 R uRtdzdts A

Figure 38, Figure 39, Figure 40 and Figure 41Sequential recording of phenology in a tree on "Crni Vrh™ Level Il
sample plot.
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9.3. 'Mokra Gora sample plot

The Level Il sample plot in Mokra Gora
located in compartment 20 of "Mokra GdraPanjak’
management unit innaartificially-established stand ¢
Scots pingPinussilvestrig. It is 0.55 ha in size (110
50m). Its altitude ranges from 580 to 6060a.s..

After the location had been determined,
geodetic survey of the site selected for the future sal
plot was carried out. All the trees on the plot w
permanently marked with number§ %50 on the bark
A digital field map of the plot was created (Figure 42
included elevation data of the terrain.

After the plot had been surveyed, a fence !

built to protect the installed equipment from wild anim.
and the people who were not engaged in the project.

The fence was made of locust poles, w
galvanized wire rope and galvanized wire mesh. It is
meters high and has two gates, one for vehicles (3
wide) and one for people (1.5 m wide).

Three 25x 25 subplots for specific sampling

i B tc | were established within the sample plot (one subplo
BiJdfiEH § Qi tc y ) &O ff to' the assessments of crown condition and tree growth
0] for

Y @zOf ted L j d3dalzH dodijcd® B0 assessmentss well as the buffer zone.

soil surveys and one for ground vegetat

A subplot for the purpose of monitoring crov

condition was established within the sample plot. 1
@ 5 sRBIs[the®® g j dzp @ subplot 2, 25 x 25 m in size, had 30 trees selected fc
crown condition monitoring and assessment.

Within the subplot for ground vegetatior

Mk vJjlkted ®¢dj assessments SSP3, four square sampling units of 1C
m were established for the purposes of floristic
vegetation surveys.

The following equipment necessary for t

¢ process of monitoring was installed:

1 15 collectors of wet depogih (‘Throughfall’) that
passes through the crowns of trees,

15 litterfall collectors,

5 snow collectors ("'Bulk’),

5 collectors (‘Stemflow”) for sampling depositi
that pours down the tree,

3 gravity lysimeters for the collection and analy
of the clemical composition of soil solution,

a tool shed,

a solar panel,

a camera system for recording phenology.

=A =8 =4

= =

= =4
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fdzts o dzd GsHdM d tejL The main results of the annual assessment
2 fwkyd<j dzj s = 5 Level Il monitoring will provide extensive data on t
dzd »  d dzfg JOS OI8 @ jds dats”™d3] H . impact of harmful insects and fungi, detrirtar
Médn Jsdd O d BM anthopogenic impact, climate change and many ¢
so Jdes MlsOTJ d adbkcC factors that affect the health and vitality of fosest

N
0 10 20 30m
LEGENDA:

——— Granicapoigi ne stanice Nivoa |1 (ogWakomRorizaviagnu depoziciju (15) Kolektorizaviagnu depoziciju koja se sli

Granica potpolja S stabla za folijame analize
PP1,2,3 Ppotpolja 5\’ Stabla za pracenje stanja kruna i prirasta S stabla za odredivanje starosti

Granica buferne zone @Uzorkovanje zemljigta @Ko\ek(om za gumski opad
—————— Granica povrgine za pracenje pr[SpZemi¢ i e brogs oifji ¢ i &) Kolektori za sneg

o dzd 92y d ¢ d s Odzdzd ) zB a0 9y §f #5 jlalzts & dAj I8 @4 O f 56 6O qzfs tc O
Figure 42 Digital field map of the sample plot MokraGora

YydkzOoydsde § d&zOdz dL o jlajrzteils HisOE D | @ iz dz @tef iy lefas t© ddrdzts 1) 156 Eadf S
s Ggdzds j tc J Aatigital field map was created at the InstitofeForestry in Belgarde, according tioe situation in the
field.
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Vs 17. G sH ( dzd , ZtccC The following continuous and annu
fmMi BBO8? O & € Bdzls d dzkz d tg;O dzt measurementsere carried out in 2017:

- L' jdzgj Mk 0O0dz0dizdquo,jo: - The crown condition was assessed on
Mis OB OdzGs HCABOEA AP ZIsz M trees selected for this purpose.

- vLdbd Mk EL ttdhydts tddi - Samples were taken for floristic ai
d 91l cCilkOyd mMCO ° jdiyg vegetation surveys,e. spring, summer an
oMY j € lg d3tfzic d Ld 9G] lIst autumn aspects of ground and mididiger
MftcOlsO k. MOMIss " d dzd vegetation in the stand.

Z LtsttC B89 OF | o dzOx dzf L - Wet depodion was sampled fron
At r oug hff S@mflofd Csdzj € “Throughfall” and "Stemflow™ collectors at
Ld o3> dh dztse cOMmlse stc O soil solution from gravity lysimeters once
dzdL d BEBOEEs * § dzO; d month.

Z fed Mo OCtsd3 Isjtcj dzm€ ts - Litterfall collectors were emptied in evel
Mk Ctdzy Sssf@HL © dzd field visit.

Z kL jlsd sy dlz MO tSHte] ' - Samples were taken from the trees sele:
ftesyd dgz BhIsj<j O fH for the assessments of foliar ozongiiy.

Z oteh j dzO Mk ¢ s dzls d dzk - Phenological observations were carried
sMdzOlstcO¢ O, fded O © continuously, using photo and vide
9dH]j BB C O] tcd; cameras.

Z LO HjbjtodzdddzdmO® j d3d - Weather conditions were determined on
sBtO' jdd Mk §sHOyYd basis of data obtained the Reput
MisOdzd y J dzO 1 dzOIs d | Hydrometeorological Service of Serk
~nJHtcsd3j Isj Stetsdztsh € 56 weather station on Zlatibor.

10 dided ¢ RO L WOIs & tiydzk Each team kept aetailed logbook with the

Bitej O d kLS OF j d&BOIs dates of continuous assessments and material sam
JSdi O HjlO? des fted Mo OC ts¢ It was in the form of field reports filled for each fie

tc OH dzts ¢ Isj toj dzf € s € s Hidzj ofry Visit and suitable for subsequent laboratory and of
OB stc O teYOdGdzj sMCj tOH analyses.

I Mdeso dedh “AfsHtcj L Zdzls Ols d The main results of the annual assessmen
1detsz 2 ftwkzyd<j dzj st 7 ts Levd Il monitoring will provide extensive data on tt
hlsJ Isdzd n ddzifj € OO d ¢? cimpact of harmful insects and fungi, detrimen

ytse j ¢ 0O, C dzd BOIsMS dn ff tc ts « anthopogenic impact, climate change and many c
yddzed zOyoO dzO0 L HicOo Milse j dets factors that affect the health andgtality of forest

ecosystems.

sdzd @ dsddzH S OyY { HEQ SEQ b dzd ¥4 dsd dzi S Oyd * NI HE@

| sttO, Oackzmls 201 | s, ®©BCIssBOt 20
Figure 43 Level Il sample plot Mokra Gora, August Figure 44. Level Il sample plot Mokra Gora, Octobel
2017 2017
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1 8?7 ) 1 idfosS tRO | StcQ) daty |9 tch "Mokra Gora™ Level Il sample plavas equipped
fOdzj dzsdz L O fHtetsdL otsH® 2 d with a solar panel for solar power supply of the siwd
Jdgjteed sz Sk<duyjy d d dzf and the instruments required for the Level Il monitor
Mftesea s’ j ¢ 4§ d3tsdz@ls(Bdzq Cz288p4 3 (Fig. 43-48).

o dzd 95D Mmdag ¢ Gy digdc OndzAf & ® dzOtc dzdi | fsQ@dejOdz | St O, cs@afaizg fls
Figure 45, Figure 46, Figure 47 and Figure 48olar panels Mokra Gora, Augat 2017
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10. [Ar1¢ vsuvomruwesd fdf ¢ 10.TREE CROWN CONDITION ASSESSMENT-
R1LUI1TYTRIWJR RUJT RO 12/01 INTENSIVE MONITORING IN 2017
LtI{rrRLUR

LM Oo tohtizjj et H s dzts h § dffte YR The improved methodological approach of -

fls OS ®sh 826 1 do sk yd dzd ™M Level Il crown (_:on_dition assessment can !oe' describeo_l
dzou d dz f sMdOIs tc ©dzd A ¢ Ot Systematic monitoring of a set of characteristics of domil
Hsd®d dzOdzls dzd ° Mls OB OkzO dzO tree crownsn the sample plet These intensive monitorin
sY,j dgls j dfida] o dets ¢ Bsdzd lstc i @ S S € S s me n etd, 201 emaderior dach individu
2011) LO MoOCK H MkOB tree _vvhose crown is mon_ltored every year, will afte
e OC j CtsHd dgj HO< j d; certain number of replications give answers to diffel
f sdz0o ? OF O BHEO Sigj ts hypothetical assumptions, such as the causes of tioeis

tjlsfsMs0o S OBO & OL dzts deterioration of forest vitality (by identifying the causes :
Lzl j Isdzts dzOtez h j dzj ¢ applying the expert kn.ow!edge_ln d_ea_llng with them).
odH jdasete®L esydzdS O d M Intensive monitoring will eliminate the error fact
jesotsd3 LdZOYO & d hilsjlsd from the evaluation of the current state and by appl
Rdzls j dzL d o dzd B ts & s tsd _standard _Iaboratory r’mpds, it wiII_ provide cIe_al
WOClktste ctejhCj k& ftetsy,j d nerpretaton and detailed explanation of defoliat
Mdcktdatsh < Iz L ff tc Percentage values. It will further explain why we find -

.
OB stOlststed * ¢ C}J: ®j IstsH O Presence of damaging agents important and determin
te fus@® o cpldadj, COMTelations between the crown condition parameters

]
d
4
¢

s8fdmolsd d fjH . ;
HijWsdd Ooyd  j dL tcQy iz various other  factors (dendrometric, sta
p Oy dasfls fdmkzmlse © kL tets €coclimatological, soil, types of damage caused by
ftoj ydL daj Cstej dzOyd * ¢ j levels of air pollution, unfavourable soil chemistry, rain
Ctetsh ¢ q ®Rdzts ¢ d A H tefif ¢f ¢ Snow depositions, transboundary damaging substances
mMomists ddzm< dn, j S 8¢ dzd dzc Soil solutions) or it will, on the ther hand, explain th
shisj<j®0O EkMmdEH o isa des fjHe Significance of lichens whose presence is an impol
Iz 90OLHEDEZ, f ts Bd? S j indicator of healthy living conditions.

HjfsLdyd:  d Cdhj d dzd i As it was the case with the Level | assessme
otej HdtsMisd h s j Is dzd A gz O Is intensive crown condition monitoring is focused on
tc OMmis)detlz Mk el dets thyadjhdgy assessments of defoliation ancendfication of damage
COts dqaizHdS O tste LHtOo j f They are further used to define tree status, crown sha

O H
v WsCkME dMmY dlsde osg crown visibility, fruiting of the visible part of the crown ar

Bsdzd ststeddzéz L O tyj dzlz dfpk the presence of secondary shoots.
1Mk yd d20 HjWsdd Oyd- J

dr  “dms Mk dils@lelgfded Mils &

(Bhisj<]j@sigB) d, odH? dot

f dzsHsdetsh J ] odH? JoBBGE H

Md CkdzHOtedzdr dLBB OCO.

101.J] cdzj Hdzs ff 57 s 5 10.1."Kopaonik™ sample plot

{ yd dz0 MlsO¢ O Ctosh ¢ The crown condition assessment on the Leve
dsddziH d€ Oy ds'OME@ 2 | dz® ts s 51 sample plot on Kopaonik was carried out on August
Loth ANAEB ."2j0 17 [y Fd&@ d dz . d 2017. The assessment irthdl 30 Norway spruce tre
0 fr]lSO_B O dzO f’]d3t‘3 ud $B° O gselected for the purpose of annual crown condi
SHM " J fLO<§® ] MBOT O €1 piniging on subplot 2.

{ ndets o dad f5HOYd B¢ dz The most important characteristics of the san
stsf Otsdzed Sz HOIsSd Mk &k (@DOH . )
10). plot on Kopaonik are presented in PLT Table (Table 1C

[YjdO MOS0 SCtshsd f The assessment of the crown condition incluc
SHtej ' do0Of jHj ¥isgzy jeRddzdjdzO" intensity of defoliation of assimilation parts, mortalit
sted Odz0, i LT @ j MisOBEz@dz( removal of trees, tree social status, crown shading, ci
fMd 2 @ tesh,* dodH? o tsthidstsh ¢ d visibility and foliage transparency. The assessment o
IsStc Odzitf Otcj dzls dztsls  frpisd@ &@ts "
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Mis OB Ofif® o tc " gD y§ d&&d Jf tc j H © tree crown condition was done in compliance with the
ltedtelzydad WgdssHPRAJIs j tod L & Manual on methods anditeria for harmonized sampling
ZfMmOe dzCGLiddasR L Jste @ © 6 Y Jf deld < i ¢ assessment, monitoring and analysis of the effects ¢
O dzO dae{jL Lzlz dZHSQ“Squ @ PL Odz®: BE nojiytion on forests, made by The Internatiol
H 5 dzj lasthdg ls o Ofdgy’ [z dz0 6 & B & § 6 ( onerative Programme on Forest Condition Monitol

fesc aoiBBEs Y 4 &l O < s 4 YO0 Do (ICP Forests Programme, Part 2).

° OL HU o) glx?sdﬁl,(jP Fore?r;szManu% Bfl] 5 © Bi ¢ Furthermore, the damage wasritiged on the

HjlsjClksoOdz® Bhlsj<jS O. ) selected trees. The location, symptoms, causes
Esyj dzs Bhilsj<jSj HOlkO * j intensity of damage were recorded for each tree with
dqdzlsj daL dIsjIs tsh Isdi<@Q&ty Oy12detected damage (Nevenil

[ Sdf O E mMPEisOdlz v @ ek The team composed of
Rdzd ° O + sdel' jRdEisdlszlsO LD M. St. I 1ija Dj or dfaestiy tarriéc
Op GI2OIBO dL oth ddzO Ctsdastetsc gut the inspection of trees on August"12017. The
lejedzjHsd " §J ©GBEkZnoO< dzt' inspection of 30 marked Norway spruce trees includec

fl;] gg éi g N Is Szgsdzg t“"’g dzq(; t_'zdz Oa 6" assessment of defoliation, foliage transparency and

lSdel’]fIIS]u(:Dlg'ng}-l © f?| &z fcr{]ls OB azls observations. It was observed that a tree was mis
1? 1 j U UEESHESO © cilzo ke o &HA B (decayed or fetld) and there were four dead tréfeig).49
50). 50).

=

¢ dzd 999 MdANI R 2 s @&df OBSYe ¢ |,
Figure 49 and Figure 50 Level Il SP Kopaonik, August 217

JfhIlsy LHKOeaMmlse jdats Mls The general heditstate of the study site shou
ZsC OdzdIsj sz dzj f s5COL k" j novisible signs of chlorosis on needles both within
Yd sddzO0d30 d EZdzzlsOte MOMIsts® stand and on the edges.

{H BMls@Myd™ O @Oy dzs  * J Among otler observations, it is important tote
Mz dz0 sOys¢d ftedmizilsdzed ¢ tslk thatthe sample plot recorded increasing population ¢
fsfzdzOyd 4, hists HBotsHd + bark beetles. They causeing rot and therefore itvas
d fsskteiBdts " J §tsMmisOs dIsd necessarytosetpheromone traps on the edge of the
MmMOMmists® d dzj , Co¢ts Bd MJ to reduce the number of these pests.
hisj stsyd dzO.

v IsOB JIABIOOIsd Mz f Ot
Ctesh ©d d OO Isted Bhilsy -
sOYSs d-02 dee® s sif OB SHH d dzd

Tables 11 and 12 show crown conditic
parameters and crown damage parameters on the Le
sample plot on Kopaonik in 2017.
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Graph 7. Comparative graphic representatiordefoliation from 2010 to 2017Level I, Kopaonik

ltesyj dzOls ils ©B ©dzO Ct The percentage of trees not affected

HiWBdzd Oyd  sd3 Ek 201 7sdzd € defoliation in 20170n SP "Kopaonik™ was slightly highe
SHdtsmMEz &0 ftejHARtSHAd] 6 tsH compared to the previous yeavghile the percentage ¢
ftotsyj dzOls MtkOB ©dgOH NDOts dzd ° € trees with slight defddition decreased in comparison w
SHdzsmEz dzO0 f tej IsDEHREBFLS i dsdzc the previous year. In 2017, none of the trees selecte
“dHdsEe MIsOBAEO Cts° © Mk dz crown condition monitoring recorded moder:
MlsOf J d&dtc zjdzQ O iz §izdzicy HAMOAZJ.O ( defoliation. There was no increase in the number of (
SHdesiz dz0 ftoj Ism tsH dzlz @ tsH ¢ trees compared to the previous year.

Btlcts' O ditclsa da MIlsOB OdzO
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v OB jJlOZ&2017 (PLT) TOpz® © f 5 HSO U dodgspy jHazdsL0 | tzigjlsdal s h G O dz@,olltss 5 O s dzd ¢
Table 10. 672017 (PLT) Dataon theplot selectedor crownconditionassessmerntgvel ll, Kopaonik

L4 Hdad B §EHEY Oo 116 f Buyjdz [ aAss Yy g daj {hJ%%GOWﬁ] {:Itzsﬁct{sdzgm 190;;]131115(;(;”(; R?eémdiztliser(litifvw;ciigno { 1 HED O O
Sequencaumber CountryCode Obsevationplot Dateof assesment Latitude Longitude Altitude Other observations
1 67 2 110817 +431730" +20°4850" 35
v OB jli€Y2017(TRC)) Q0K B @ tsh f do s & Ot dzd §
Table 11. 672017 (TRC) Crownconditionparameters Kopaonik
tdHd
q ¢ h j7¢
mslsmotss qjonti;i; rosed | ¢ l el o b e be| ulsO wjdg o gjq”phqcr;wmzqum?jzdﬂi%m [fsO&O L Of Oy 0 0
Tree |Observatiof Dagetﬁfiuurvt | Tree number | Tree Species code Remova}ls & ScI?:iEI g;ss Crown shading \sisti?)ifty Defoliation Foliage Other obserations
Sequencg plot numbe 1 mortality transparency
number
1 2 110817 75 118 01 1 2 2 5 10 Usnea barbata
2 2 110817 76 118 01 1 1 2 5 20
3 2 110817 78 118 01 1 2 2 5 20 Usnea barbata
4 2 110817 79 118 01 1 1 2 5 20 Usnea barbata
5 2 110817 80 118 01 1 1 2 0 10 Usnea barbata
6 2 110817 85 118 01 1 2 2 0 10 Usnea barbata
7 2 110817 86 118 01 1 3 3 10 15 Usnea barbata
8 2 110817 87 118 01 1 3 3 5 30 1 s H M ls/tSipmiessed
9 2 110817 88 118 38 5 6 2 100 99 1 sis{f iz dzt€onipletelytteclined
10 2 110817 91 118 41 ddzi esdL 8 OdzO/ Sno
11 2 110817 92 118 01 1 3 3 5 25 [Nlsj<j®j U Damnagkin@eiutzen
12 2 110817 93 118 01 1 3 3 0 20
13 2 110817 94 118 01 1 3 3 15 50 d dzts d3° j/ Brokentdij:
14 2 110817 95 118 01 1 3 3 0 20
15 2 110817 96 118 01 1 4 4 0 20
16 2 110817 97 118 01 1 3 3 0 20
17 2 110817 98 118 01 1 3 3 0 20
18 2 110817 113 118 01 1 2 2 0 20
19 2 110817 114 118 38 1 4 3 98 95 1 tsis ff iz dztCorfiptetelysdeclined
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tJHd
) ‘ h e
fr]BIstQOBB qjotﬁsig qrmOBlsuIZJd et ] el 0 ;dez‘é)lf %Eg': sjaco o T Al jy s Utg?jzd;ﬁr?i%m [MsO0d&O 1L Of 0y 050
Tree |Observatiof Date of surver Tree number | Tree Species code Remova_lls & Social clasd Crown shading Visibility Defoliation Foliage Other obserations
Sequencg plot numbe 1 mortality transparency
number
20 2 110817 115 118 01 1 3 3 0 30
21 2 110817 116 118 38 1 4 3 100 99 1 sls {f Iz dzt€onipletelytzieclined
22 2 110817 118 118 01 1 3 2 0 30 Usnea barbata
23 2 110817 119 118 38 5 6 3 100 99 1 tsis ff &z dzt€onipletelytsieclined
24 2 110817 120 118 01 1 1 2 0 40
25 2 110817 121 118 01 1 3 3 0 20 Jhlsj<j®j dz©O 1, 5d3/
26 2 110817 124 118 01 1 2 2 10 30 I hlsd<j®i ©Ddmagfin@eafutzen
27 2 110817 125 118 38 5 6 3 100 99 1 sis{ &z dat€onfpletelytsleclined
28 2 110817 126 118 01 1 2 2 0 20
29 2 110817 77 118 01 1 3 2 5 10 Usnea barbata
30 2 110817 123 118 01 1 1 1 0 20
v OB j1A6Y2017. (TRD)) Q@fls thts  Is j <1j d Ofs =2 O s dzd €
u Ble 12. 672017. (TRD) Damaggparameters, Level IKopaonik
{4 ndeq e < :
DEondiee (S (osed f4ies ' nEosd udmis naars( cush| lBIEL B0, g 100do Elr ) [ ns0dO 1 Of 030
Date of survey | Tree number| Specification| Symptom | Specifi@ation | Location in Cause Other observations
nutrrebeesr of | plot number of affected paf of symptom crown Age of damage cause Extent
1 2 110817 75 Usnea barbata
2 2 110817 76
3 2 110817 78 Usnea barbata
4 2 110817 79 Usnea barbata
5 2 110817 80 Usnea barbata
6 2 110817 85 Usnea barbata
7 2 110817 86 Usnea barbata
8 2 110817 87 1 tsH le/tSippiessed
Pityogenes 1 sist Iz dats o s/,
9 2 110817 88 32 10 65 3 200 chalzographu ! Completgly declinec]tcr)]ark beetles
10 2 110817 91 ddzj esdL 9 OdzO/
hilsj < j 2/ Ddjmia
1 2 110817 92 l ’ in #he btt'[ end aj’ gﬁ
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tdHded

. Ihilsj<i JLdOS| it S .
Sf”ISOB“Of‘S rU [ Obds 1t f] Msosd uddyls Mdkylsy Ctesh s “gidééﬂzc VLGt Sl.eth.qa 'ZRBdf'SBJ.de [M5OEO L Of 0y 9
quenc}a | tservatl)on Date of survey | Tree number| Specification| Symptom | Specifiation | Location in Adeof dJ J Cause | >¢'€ntfic name o Ext Jt Other observations
nu?eeesro piot number of affected par of symptom crown geotdamage cause xien
12 2 110817 93
13 2 110817 94 d dzts d3° j/ Beokentdip
14 2 110817 95
15 2 110817 96
16 2 110817 97
17 2 110817 98
18 2 110817 113
I ¢
19 2 110817 114 32 10 65 1 200 | Fiyogenes | 5 ' S5y b dets  fpiteted y
chalcographu Completely declinedark beetles
20 2 110817 115
Pityogenes I slsf 2dzts Mz o 5/,
21 2 110817 116 32 10 65 1 200 chalcographu ! Completely declingdark beetles
22 2 110817 118 Usnhea barbata
Pityogenes I slsf 2des Mko s,
23 2 1117 119 32 10 65 3 200 chalcographu ! Completely declinedark beetles
24 2 110817 120
h i 1 € i
25 2 110817 121 {hkd= s %o 1,
5 . —
26 2 1117 124 £n e i; 'Elhe bttt e:/dDafmge
Pityogenes I slsf 2des Mk o s/,
21 2 1117 125 32 10 65 3 200 chalcographu ! Completely declingdark beetles
28 2 110817 126
29 2 110817 77 Usnhea barbata
30 2 110817 123
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stsdzo jdeyd " O 5 HO? ddzMS s o StscteOded ydesds L OcO' j 2 90LHERO

[d' EdOtcsHded sttsf jteOlsdoded ftesctcOB3 L O ftesyjdz d fcO<j®j EZldyo® O
1 dzOdz otesfMCy vded 4 LO LOhMIsdlskz hEd3O BH Obd&ksmMijttmMitse LOCO' j¢ O
I BHdh ¢ d dLoajihlsO" B LHKGOsaMle jdzsdd MIsO‘ 'k cdzOodzdrn otMIsO Hto j <O dzO BMdase iz
Convention on LongRangeTransboundary Air Pollution

International Ceoperative 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 trepecies on the basis of defoliation

LOEO' j° O

Hd

90LHERO d20 h Edj

Wisdd Oyd-J

14dBO0 (jicdouws). Itsote. 1 JB LE(10BOLROZEBRO RHPBOY F@DP (600N BEGP:
t 4 f 2B ezt @ ° O Totalareaof country(1000ha): Totalforestarea(1000ha): Forestareasurveyed1000ha):
Country (region): Serbia 8836 2360 103

Repablic of Serbia

RMistcOy do BS s D6 idtzg
vy jlsddzOted
[ BttOADY

1 OuqsdzOdzdzd WEC Odz vG § dz0 yfj waseel 20 U] B¢ &G edD (§ S®0sd qRiAD) dzd " <Oe® (1000 7 0O) -

Survey 2017 - Kopaonik

RdzMisdIskzls L O 4h jzsizuwe@Hs o s Totalconiferarea(1000ha): Total broadleavedrea(1000ha): Conifers
Institution (National Focal Cenixe 179 2181 Form Al
Institute of Forestry, Belgrade
1 jted sH d fis:@I®8.200765ur@y periodAugust 1, 2017
s &zOfd ¥ d ¢ Olgskifi®ation ltetsyj dzOls Mils OB OdzO HMEOcentadetsadzefré a3 e foladzyd
dlsOB dZO MIsOtt® HB 5 #lsOB dZO MIsOtt® 60 GEtH(
Trees up to 59 years old Trees60 yearsandolder
112 (3|4 |5 6 7(1-6) 8 9 (10 |11 |12 13 14 15
(813) (1-14)
I e iSpacies: shk. otg ECEYN oo shls. ot d LSk woj kS
others total others total grand total
f so toh d dzQ awew yfisspecies
Btets' kL tste€ tso Oazdfsamisl® sroekO 29 29 29
CdzOfmy HjWdd" ftesy. ckzBdk¢O
defoliation class percentage of neediess % (% (% (% (% % % % % |% |% |% % % %
dzj BO HjBEGd i 793 79,3 79,3
not defolided 0i 10% ' ' '
MdzOB O .H I W sdz Y oE
slightly defoliated >107 25 % 3,5 35 35
Ed3j tej dz@ 20 j W &5
moderatelylefoliated > 2571 60 % 0,0 0,0 0,0
"0C0 H)BB®
severelglefoliated >60% <100 % 3,4 3,4 3,4
Mkzets o 13 13 13
dead 100% 8 8 8
L ¢ & ff Tetsl 10000 100,00 100,00
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stdzo j dzyd " O sy H@j EdeffIcOdzd ydzs s L O O' j 2 9 OLHERO

[j' ' kdOtesHdzd st jwOlsdodd fosctOd® LO ftosyjdz d f©0<jS ) kEkdyo O LOCO' jS0O0 90LHERO d
] ZOdz rotesiMSj vdd j LO LONIdlE hE®kO tH OldshyjthHise LOCO j$O

IBHANSd dLoa jhkO' & LHKGOoMmlse jdsd MisOSdd cPd dfn otefsO Hio j<O O shdsek HjWE

1i®B?0: (jikBdkdSO wteed O

Convention on LongRange Transboundary Air Pollution

International Ceoperative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against AtmaspPellution

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

Country: The Republiof Serbia

RMistcOy do BS i O tizd ¢
¢ d3tc WiCea abied..
{BBOL OYy XA

Survey2017- Kopaonik
Norway sprucéicea abied..

Form C
¢ d3tc WiCea abied..

" % MlsOB OO MO HY Weems @gdolsasted
56 dzj H dzd Bmfﬁbogg;ig ¢ 0RO 0 CwOMO 1 | Cdtpo 2 bd ¢ ZOMO 3 ¢ O b2dj 4 gdzomf"f‘éausdzm
f Oteyd dzQ HiWtdzd O HiWdd O HiWdd O HyWdd O CzOMO 4 Hs Mot

no. of sample : class1to 4
no. of sample trees class 0 class 1 slightly class 2 class 3 class 4 dead class2to 4 slightly to
plots not defoliated defoliated moderately defoliateq severely defoliated moderately to dead %ea)(lj
2 29 79,3 3,5 0,0 34 13,8 17,2 20,7
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102 e dzj Hdets 5?7 § A todac 10.2.°Crni Vrh® sample plot

10 BdBddzHd S Oyd B2 K tcds The crown condition assessment on the Leve
9 tcn syd dzO mMsO¢ © Ewteh § d SP Cni Vrh was carried out dBeptember 1% 2017.
14.00.2017 . cydar. " J dL eth j The assessment was performed on 30 beech trees se
BkzGojits" O Mk dzO d3j dzm ¢ d for the annual crown condition monitoring on subplot Z

fteO<j ¢ jCtdIOdqy dz0 f sHY Ots The most impdantdata aboutCrni Vrh® sample
[ Mdes e dzd  tsH APrhs ydzEkdaddjt plot are given in PLT table (Tabis).
otcmiBIsd Mk bk dzO d3j (den@ eLJ). dzds ( Tables 14 and 15 present crown conditiol

v IsOB JAZAKZOH OIsd Mk § O parameters and crown damage parameters on the Le
Ctesh ¢ d d §OtOd3j sted tsh Isj - sample plot on Crni Vrh in 201
sOYyS d-02 dee® Atcdes F0odeB &z d dzq The team composed Bf Sne g an a aRlke

[ SO MOMIsOelz Hte 4 dzj > Dr Miroslava Markovil from the | n:
[ dJesmdzOo O [ O tso d< dL carried outthe inspection ofhe trees orSeptember 1%
14. mifqdlsy d33 tedor RO dzO ctistet jg 2017 The inspectionof 30 marked beeclreesincluded
ltojcedzj HiSOZ J BBlEknoO<jdzs the assessment of defoliatiofpliage transparencyand
d stsd3 fteddzdSsd3s oth j dzO other obserations.
stcOdzit Otcj dzls z&E Ak dzd s O dzC It was noted that one tree was complel
stsdeMisOlstso Odets * j H O ° uprooted and oneasdecayed One tree had bark scorc
dL o ©? j dzts, 0] ‘] ©dzts’ | B s '™ and a great number of treedl $tad branch breakages ai
ftoddz® | EZfOdzO Ctste], © 1 decay that devel@aat injury spots.
Foji&¢ Mk ftedmkzlsdd dsdtse d Trees 68, 72 and 91 were still standing, but t

cOLod O dzO di3j Misd B3O L dzj H were completely declinedwhile tree 95 hadalready

dlsOB dzO PHHOB BB, j 72 d decayed in previous years and it was uprooted in
MmMsO° Iz, Ozd Mk ¢ slsf zdzts s year. Since the stand was affected bticens trees 78
Bddzs MEkzets tH t©Oded " d~= ¢ 1and 87 had broken tipsesulting from this weathel
IJBLdtesds HO " jJ Bo O MOMmIsts” disaster. Furthermore, several trees hadir tharger
MlsOB dzO ¢ tsH Btets® j 8 dd3O 7 & branches broken (trees 58, 67, 73, 79 and 100) due i

atcnts9 j , Cot f wsfigdgjHHid Yy zu &S ice-breakage. One tree (tree 89) had severe defoliatic
MlsOB OdZO LBSE dzj HisdZSEAZO d 85%, centre at and severe mechanical damage, wt
Ctzded ( BtG. 58, 67, 73, means that it will probably be decayed next vy«
ddz0 o jtdk3O0 Ok HjWtdd (Compmed to the previous ear, the stand hadbeen
stczdzj ¥y d oj d&zdS O d3j = ©dzed y¢ gradually regenerating from the effects of detrimel
fMdzj H] <} G SH d daj B d Is ¢ dztyf fiiplt abiotic agents. It can k@so comcluded frorthe degree
ftojlsantsHdzz cetsHd dzlz, ks j od defoliation which had significantly decreased i
ftsMmilsj fjdes tsBdZOO? O { 5Mdzj amounted to 5% to 30%.

hilsjlsdetse Oc¢ j dzlmO. vt Mj o1« Other abiotic harmful agents includebark
Cs° O J ftodd3 sdes MdzO¢ j dzC scorch that caused sligdamage on tree 74.

JH tMlsOdzd ~ odtlsdycd Biotic harmful agents present in the ste
B4 MihsdkOa © MilsOB dzs B te. included insect colonies @ryptococcus fagisugd.ind.
SH EfOodz] Ctstej . (Figure 51 and Figure52) that spread fungus spores

1 dslsdys d h s Is dzd Y d d Nectria coccinedPers. ex Fr.) Fries.

mMOMIlss" dded Mk Jtwy Mo jcO
Cryptococcus fagisugaL i nd . Flu dzdfrfdBP)<
Cts° d ¢ tej dzts ) d Nedtyih sdsgjnea®@ersd ex
Fr.) Fries.
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# dzd 6@ dAg 50 Cryptococcus fagisugdzO©  Setdzt€do
Figures 51 and 52. Cryptococcus fagisugan the barlof a beech tree

{9 C°do0 kL sl , This fungus causes the necrosis of bark and I

Mk h 0 MsOBOWZO d Mo teito wood decay, so it can be classified into the n
C 0 fr] ‘09?0 dp@O ‘MjlsHdgzdfry dangerous fungi that are found on beech trees,
. fagisugad L OL o © I1sOC L 8 Odgz  together with the inse€. phagisugaauses the scalled
sfMdzi L OtOL | Krocdnesas®alds Ek "beech bark disease”. #f it has been infected bi.
J Ctotsilsd tc Odzj Cieted o tcdzts  coccineathe wood in thezone ofnecrotic barkis very
teskzL tesC 80 Oyd Istclzdzy ¥ d d quickly invaded by wooddecaying fungi and
esf OHO® © MIsOB OzO LdzHs@te xylophagousnsecs. The process of teedegradation du
e OdzdL OBO " jJ toj dzOIsd o dzts to the attackof these secondary organisms is relativ

JH BMOdzdr BdBIdys¢ dn~ fast
Jazz " & dz0 MlsOB kO BEZCO ], Of theother biotic factors that affect beech tre
Btc. 73 d 100) d vyd dzlste© therewasdecay on branches (trees. M@ and 100) ant
HiBdddBO odhj MmlsOB OdzDiatrypés centre rot (tree m 89).Several tree trunks hddiatrype
stigma(Hoffm.) S sd@PBO o j <d L dzOy O stigma(Hoffm.) funguswhi c¢c h d o e s gréater
significance.
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v OB JIIBXR017. (PLT) TOpdz® O {f 5 HSO f doogsy jHAEdsLO | thedn)jisd2E tOts h @ O dz@,ollts tcdzd o te
Table 13. 672017. (PLT) Data on theplot selectedor crownconditionassessmenitevelll, Crni Vrh
tdHdad B S BHEY 0o 1te & Byjdz] [ Ay g daj {hJcttsaq’(égowm 4:5;;&%%1'11 f}qof;ddstggl?)g R?eémdiztljser?tifvwivciigno { 1 b8D O O
Sequencaumber County Code Obsevationplot Dateof assesment Latitude Longitude Altitude (codd Other observations
1 67 4 14M17 +44°0755" +21°5838" 19

v OB jldz672017. (TRC)1 @ls 6B Q@ tetsh { do B t2dzd o ton

Table 14. 672017. (TRC) Crownconditionparameters,Crni Vrh

IBrlt(;HIsd‘ Jtets| 1 Olslkzq gkzh jir vtcOdzmy O

fsOs § OwLY] Y| JE6s’ lefls0o k¢ &os %Egiu;dzs:o gqué';hquWdeq dh <0 [BOKO L Of Oy 0% O

SequencqObservatio]  Date of Tree number | Tree Pecies code Remove_lls Social clas Crown shading Visibility Defoliation Foliage Other observations
number o plot numbe|  survey & mortality transparency

trees
1 4 140917 57 018 01 1 4 2 5 10
2 4 | 140017 58 018 01 1 4 2 15 20 @ @z 637 J deO  aoig) HA destetp) dg

Broken limbice breakage
3 4 140917 62 018 01 1 1 1 15 10
4 4 140917 64 018 01 1 4 1 15 10
5 4 140917 65 018 01 1 4 1 5 10
6 4 140917 66 018 01 1 4 1 25 20
7 4 | 140017 67 018 01 1 4 2 20 20 @z d3° J deO  aoig) HA deastetp) dg
Broken limbice breakage

8 4 140917 68 018 38 5 6 3 100 1 tsls f 2 dz€onfletelytsiéclined
9 4 140917 69 018 01 1 4 2 5 5 ] 5HfMis s dzBuppndssOdaezs
10 4 140917 71 018 01 1 4 2 0 5
11 4 140917 72 018 01 1 4 2 100 1 s & dz€onfpletalysléclined
12 4 140917 73 018 01 1 4 1 5 5 stelzdzj y dz0 ) dztDesaypdiboken lords
13 4 140917 74 018 01 1 4 1 5 10 [Nhlsj<jCj H Bakis@utjamags tc
14 4 140917 75 018 01 1 4 1 5 5
15 4 140917 76 018 01 1 3 1 20 5
16 4 140917 77 018 01 1 5 1 20 20
17 4 140917 78 018 01 2 3 1 30 10 1 toj dzts d3? / Brakemtig n
18 4 140917 79 018 01 1 5 1 10 10 1 toj dzts d3? j HBjokee wadchgs
19 4 140917 87 018 01 2 1 1 20 10 ltojdzsd3® j dz aten/ B

67



tdHd
Btets| J1tts| 1 Olkzd gbzh jir 4Ok Idqu® g vteOdzmy O
Mmils OB U’Otgyc ftetsyg| 1tets” M thlfnlso ¢ dzOC f)ls OB u;dzCO_Q Clash r‘jwys_dzq dzqh <0 { s ©dzO L_Oth)iofo
SequencqObservatio] Date of Tree number | Tree pecies code | Removals Social ¢l Crown shading Visibilit Defoliation Foliage Other observations
number ofplot numbe|  survey & mortality ocialclas ISIbtY transparency
trees
20 4 140917 88 018 01 1 4 1 5 10
21 4 140917 89 018 01 1 3 1 85 40 A | dzls tc O dzdz@entrdertt dzj X
22 4 140917 90 018 01 1 3 1 5 10
23 4 140917 a1 018 01 2 4 1 100 1 5ls f Iz dzt€onipletelytsiéclined
24 4 140917 92 018 01 1 3 1 25 15 Cryptococcusfagisuga
25 4 140917 94 018 01 1 4 2 10 10
26 4 140917 95 018 RL & O7pdared
27 4 140917 96 018 01 1 4 1 20 10 Cryptococcusfagisuga
28 4 140917 97 018 01 1 4 2 20 10
29 4 140917 98 018 01 1 4 1 10 10
30 4 140917 100 018 01 1 4 2 10 10 vtekdzj Yy &0 fMdtsdz? j des’ Gto
uv OB j16672017. (TRD) ) QEfls thts M Is j <1 d €O te2dzd o to o
v O bl 672017. (TRD) Damageparameters, Level Il, Crni vrh
t dHded . )
. {MIsj<jd JLdzOC rds S .
soOBdi tots . 1t dzO 0] Iz dzls j dz
ngquense JObservatiogl rOlkds fu 16t U m..ISO.Bd: 6 qayls fr]q"d31]"lst gm!sh-c éhd?SJJ < LLBEE 1Scier:tif?ciame Rtsh lSJJ <LJC£ d Mis © &0 L9
Date of survey | Tree number|Specification o] Symptom |Specification o| Location in Cause Other observations
number of | plot number affected part symptom crown Ageof damage of cause Extent
trees
1 4 140917 57 24 3 2 420 432 3
2 4 140917 58 21 13 57 3 2
3 4 140917 62
4 4 140917 64
5 4 140917 65
6 4 140917 66 10 65 3 2 200 1
7 4 140917 67 24 10 65 3 2 200 1
1 sl &z dd
8 4 140917 68 04 2 n & €dnpletely
declined
9 4 140917 69 10 65 3 2 200 1
10 4 140917 71 3 2
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tdHded

. hilsj<iyd L dzO¢ j 5 S .
Sﬁequiecr)l(?ed JOttLJ;st;rvatio?; rokzds fu 1Ls' M : fl) é O BJ 4 udaBfls fr]lq. d3d§ 59 grt;t.s " .c : ththdzlgl,j <dio¢ LLEBEE 1chrl;tif(i{:Er)lamz deflslng d<ZLJq; { s ©dzO L e
number of | plot number Date of survey | Tree number Sg;afgglt(:(ijtlggno Symptom Spit):llr?](;e:g;n 0 Loccrzss)r? in Ageof damage Cause of cause Extent Other observations

trees
l ssf &z dd

11 4 140917 72 04 fn &z Sasnpletely
declined

12 4 140917 73 11 2 300 390 1

13 4 140917 74 10 65 3 2 200 1

14 4 140917 75 10 65 3 2 200 1

15 4 140917 76 10 65 3 2 200 1

16 4 140917 77

17 4 140917 78 31 2

18 4 140917 79 24 10 65 3 2 200 1

19 4 140917 87 31 420 432 1

20 4 140917 88 10 65 3 2 200

21 4 140917 89 32 11

22 4 140917 90 10 65 3 2 200 1
) 554 & dz

23 4 140917 91 04 fn z Cdnpletely
declined

24 4 140917 92 10 65 3 2 200 1

25 4 140917 94

26 4 140917 95 RL®OT ]
Uprooted

27 4 140917 96 10 3 2 200 1

28 4 140917 97 10 65 3 2 200 1

29 4 140917 98

30 4 140917 100 24 10 65 3 2 200 1
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stalzi dzyd* © 5 HO? JdzMSC sz o] C Gt
[Jd' ' bt@tlzd sttsf jcOlsdodd ftetscteOdR
1 dzOdz otesfMCj vded " J LO LOhMIdIiz

Odzd ydzsds L OGO jSk o9OLHERO
LO fesyjdz d §©O<j ] EbduyoO O LOCO jSO 90OLHEZSO dzO
hEO BSH Oldsmijehise LOCO j¢O

"z d3d

IBHAhSd dLoa jNsO' © LHWOsfmlse jdsds MsOS ¢ dzOo dzgdn oteMlsO Hico j<O dzO Shdsol HjWsdd Oyd: j

Convention on LongRange Transbomdary Air Pollution

International Ceoperative 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 speacasthe basis of defoliation

1B O (tejedouf). 1tsote. 1 4B PC(10CBOEmOZERO RHBBOY F@D (600N EBEEP: RMistc Oy d 8 ®A jic dA0 b
t 4 f 2B eztf® @ ° O Totalareaof country(1000ha): Totalforestarea(1000ha): Forestareasurveyed1000ha): [ dh<Oted
Country (region): Serbia 8836 2360 103 {BKBOLOY 11

Repablic of Serbia
10y sdzOdzdzd W tsC Odz v € 2¢ dzO0 YjmplstOted dz0 yJ oG ezt G Is®AO JRIZD) dzdh <OttO (1000 ~O):

RdzMisdIskzls L Of 0 jztsizOue@Hs o ts  Total coniferarea(1000ha): Total broadleavedrea(1000ha): Survey20177 Crni Vrh
Institution (National Focal Centre): 179 2181 Broadleaves
Institute of Forestry, Belgrade FormB1

1 jtedsH d fls:@4D9.2007¢5Ur@y periodSeptember 124 2017

s zOMmd ¥ d ¢ Olgskifi@ation ltetsyj dzOls fls OB OzO Mpdcenthdetsadztiréed yigfoliadsd
dlsOB dzO MIsOtO HEts 59 d4lsOB dzO MIsOLO 60 GEBHJ(
Trees up to 59 years old Trees 60 yearsandolder
1 2 13 |4 |5 6 7(1-6) 8 9 (10 |11 (12 13 14 15
(8-13) (1-14)
1 e miSpdcies: s, ot EClYn o sfls. otg ESkgn wej kG
others total others total grand total
f so toh d dzQ awew fyfisspecies
Btes' LkL st tso Oazdfsamisi® sreekO 29 29
CzOMmj Hj Wisdd  d ftesy. cEzBdICO
defoliation class percentage of neediess % (% |% |[% % % % |% (% |% % % %
%’tj dcgfgliateHdJ oo 0710% 44,83 55,17 55,17
w
sli?h?@%gfcﬁaieg s >101 25 % 37,93 17,24 17,24
z d3d j 2Hi W
edeteoied > 251 60 % 3,45 13,79 13,79
“0C0 HiBBAE
se'\/erelyiefolia:'e(cj1 >60% <100 % 3,45 10,35 10,35
(fjr]eZdS © 100% 10,34 3,45 3,45
L ¢ Iz ff el 10000 100,00 10000
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stsdzo jdzyd O 85 HO? ddeMS sy ftoj StsetcOdzgd ydesds L O 0O' jSEZ 90OLHERO

[ d' EdzOtcsHdzd ststsf jtcOIsdoded fteseteOd3 LO fesyjde d o< j ElsdyoOo O LOEO' j°O 90OLHERO dz
1 z0dz [ otesfMEj vded §J LO LOMNIsdlsk hEdBO tsH OlsdisM¥ jtemMitse LOEO' j© O

IsHdh S d dLejhlsO' 5 LHKOoafmke jdesds MIsO & ckzOodzdr oteMlsO Htco j <O dO Mmdatsokz HjWsdd Oyd"

1 4 37 O: '[JUIZBdZCfQO gteBd O

Convention on LongRange Transboundary Air Pollution

International Ceoperative 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 heah status of main tree species on the basis of defoliation

Country. The Republiof Serbia

R MIstc Oy d201@A jtc dzd 9
1 Iz ¢ g&yus moesiaca
{BtGOL Oy A

Survey2017- Crni Vrh
BeechFagus moesiaca

Form C
1 Iz € Ba@us moesiaceBeechFagus moesiaca
R % MlsOB OEOHG Bydireas defoliated
56 dzj H dzd Bt’sfﬁbogg‘;gé’ ¢ oMo 0 CwOMO 1 | CkOMO 2 H ¢ &OMO 3 ¢ O b2dj 4 gdzom“ﬂéaf’lsdzm
f Oteyj dzO no. of sample HiWtsdd O HyWtsdzd O HiWdd O HyWdd O CdzOMO 4 Hs Mot class 1 to 4
no. of sample ' trees class 0 class 1 slightly class 2 class 3 class 4 dead class2to 4 slightly to
plots not defoliated defoliated moderately defoliated severely defoliated moderately to dead gc]jea)(lj
4 29 55,17 17,24 13,79 10,35 3,45 27,59 44,83
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OV & sifiasstcj Hdzd ftedSCOL HJWEEA7TOYdd 5] 2z 1 joudad
Graph 8. Comparative study of defoliation from 2013 to 201Level I, Crni Vrh

v Z01ctsHdded &O 1 RU In 2017, Level Il SP*Crni Vrh™ hada decreasin¢
sYyj dzOl fls OB OO HSjt Azddz Percentage of treedffectedby nodefoliation while the

j fMdBOS jdzg, HBEC MdzOB O H j ¥ slight defoliation increased compared tee tprevious
deis c sl dzOb Mis OB O dzC year The percentage of trees affected by sevede
Jdesds HjWisdzd Oyd' td  moderatalefoliationwas highecompared to the previo
j SHdlz esHddaz, O &y There was also an increasing number of dec

dq - delseds MisOsOw®O, dead trees, resulting from the stermthat affected this

i to

4

ftc]lis
zd3j te
ftc H
sfmizh
Cs' (d J LORoOIdt BgBHm&wareainZOM.
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103 cdzj Hdzs 52 ) [ BCtE

720 flls @F O Cosh ¢
COoyd  ME@®2 k fsOyE "
h | dA@ 2°0j1 72.9[ @ jsee@ dzj §
®E1®) BISHEOO Mk  dzO d3j
ft6O<j¢j MOt O €t
flgso dzd  sSH OWD,tc ylbp eizfzjsK
Mz & dzO & (cEn® eeg). ozGs ¢
B JAA$ROH Olsd Mk ¢ O

d §O0LO®]lsed &hlsj -
5OYS -0 dia &f B¢ &zt 70L& d dzd

0}

(Sdf 0 E mModyustdfg dzO SHa® d
{4 200 - 4 PEEStc, Hd Y dz. d dzy
hZd3OtemMBOo sdetsg § BB tedL 0M d dzO
ftejedzjH MIsOBOXZO dzO IsOYS d
sBtes YyOdzd n MisOB OdzO B j dz&
oteh j dz© “d tsyJ dzO HJ W tsdzc
dZzdhOs SO d MisOdzO L Of Oy (

stsdzfnls Ols ts9 O dzts o HO
LHtcOoaMmlse j dzse MIsO® ©, HJWE
0 HB 20 %. VL BHdME do
CGiOdO® " j dgjhsts mdzOsd ' j,
fizh g Y sddz0 SO fsh
BdlsdysSdrs yddzd zOyO. t .
Ud sddz© tsH ff O Bathéstjodm pinicd” d t
B 5 tc 5 9 jDipriofsBini.

vOCts' j Mk CtdmlsOlktse O

fsmMdzj HdyYyO HJ  Mlseo O Siritida®
odH?>dodds dL dzj sdzd &3 tslse tsted
{H 6hHsowof Py O.Mj tj
d ftedmkzlsdets HEsMIsO f st
CdHdEZCOBO wjcecdmists
4 dddothistrordagpipi
OCts' 9Oy dgts dzOY tsd3d dalz Is ¢
ftedmizlsdets (Bdesc s dfc
BIBj ~XGM-y shIlsj<j®oO
dzs ybktej ¢ j MmMdBtsdzj

10.3."Mokra Gora™ sample plot

The crown condition assessment on the Lewve
SP *Mokra Gora was carried out oNovember 28,
2017 The assessment was performed on 30 Scots
trees slected for the annual crown condition monitori
on subplot 2.

The most importardata aboutCrni Vrh® sample
plot are given iraPLT table (Tablel7).

Tables 18 and 19 present crown conditiol
parameters and crown damage parameters on the Le
sampleplotin MokraGora in 20%.

The team composed @r Miroslava Markovil
and R e n aSedlar, Gichfrbrﬁ the Institute of
Forestry carried ouhe inspection ofrees orNovember
29" 2017 Theinspectionof 30 marked Scots pingees
included the assessment of defoliation,foliage
transparencyndother observations.

It was noted thathe culturewas healthyand the
defoliationlow, amountingto 0 - 20%. Compared to th
previous year, brancldecline was slightly lower, but
there was some needle wiésulting from the interactiol
of several biotic fetors. The damageauosed by &
pahogenic fungudothistroma piniand the pine sawfly
Diprion pini wasalsoobserved

Treetrunks hadinjuries causedy the action of
wood wasp 1 Siricidae. Exit holes made by imago
could easily be seen.

Of other observations, it could betad that the
sample plot had Bt of Scots pineyoung crop but some
individual trees had the needtlamagecaused by the
pathogenidungusDothistroma pini

It is also important to note that thesere many
bark lichens on the wholsample plotandthe trees had
mechanical injuriefeading toresinleaking.
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v OB j18z6Y2017. (PLT) TOpdiz® O {f ts HSO f ofodgsfu jHdadsLO | tztnjlsdaE O G O z@ ol sCtc @ | BSte O
Table 17. 672017. (PLT) Dataon theplot selectedor crownconditionassessmeritevel ll, Mokra Gora
coldinZ o semerool  wgeye; | sl Yl T lipideo | sqhgaan) | Teamuenicaion | 418 04 O
ountryCode Obsevationplot Latitude Longitude Altitude (codd
[ Jesm&Os O [ Ow©Y
1 67 5 29.11.2017. +434527" +19°2900" 12 M e
v OB j18z672017. (TRC)1 @RIs MG QA tesh{ do X tcO | St6 O
Table 18. 672017. (TRC) Crownconditionparameters,Mokra Gora
[g]gng([.l e’ ezt i g 1 qHa ] s tOdhY Ot
Sequence | Observation r Oskzdas 1 Ml 1 el O € dzO (ulsOlskzf| & dC O Ct " 7 cqrd W sdd d&qh <0 1 {MsOkzO L Of O
number of | plot number Date of survey Tree number Tree pecies code R;r(r)lg\a/‘ﬁtls &| Social class| Crown shading Visibility Defoliation Foliage transparenc Other observations
trees Yy

1 5 29112017 82 134 1 2 2 1 0 30 ststeOMmb @’ g lichen
2 5 29112017 83 134 1 1 1 1 5 30 stteOm @ g liche
3 5 29112017 84 134 1 2 2 1 0 20 ssteOMms@ g lichen
4 5 29112017 105 134 1 1 3 1 5 20 ssteOMms@ g lichen
5 5 29112017 106 134 1 1 2 1 0 30 stteOMmb @’ g lichen
6 5 29112017 107 134 1 2 1 1 0 20 StsteOMmb@  jBE lichen
7 5 29112017 113 134 1 1 1 1 0 25 sStteOm@ " gBfud lichen
8 5 29112017 114 134 1 1 4 1 5 60 ststeOMms@ g lichen
9 5 29112017 140 134 1 2 2 1 20 25 ststeOMms@ g lichen
10 5 29112017 141 134 1 1 2 1 5 10 s steOMms @ j dbgrk lichen
11 5 29112017 142 134 1 2 2 1 15 20 stteOMb @’ g lichen
12 5 29112017 143 134 1 2 2 1 10 15 sStteOm@ " gBfu lichen
13 5 29112017 144 134 1 2 2 1 5 10 ststeOMms@ g lichen
14 5 29112017 165 134 1 2 1 1 15 StteOM @ §Bhd lichen
15 5 29112017 166 134 1 2 2 1 15 10 steOMms@ g lichen
16 5 29112017 167 134 1 2 2 1 10 15 steOMmb@ g lichen
17 5 29112017 168 134 1 2 3 1 5 15 stseOMms@ g lichen
18 5 29112017 183 134 1 1 1 1 10 15 stseOMms@ g lichen
19 5 29112017 184 134 1 2 2 1 20 SteOM @ §Bhd lichen
20 5 29112017 185 134 1 3 3 2 20 steOMmb@ i lichen
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1 gded Wi
Sﬁgqig:e(JOtésir;/atioE robkds | iws ] il 0 Egdzé)l¢Julso_lslzﬁj wjaco oy ' AHSEN jysag| UEOENT OF; [MsO®O L oY o
number of | plot number ate of survey Tree number Tree pecies code Ra@g\;ﬁtli &| Social class| Crown shading Visibility Defoliation Foliage transparenc Other observations
trees
21 5 29112017 193 134 1 1 1 1 5 10 stteOm@ g lichen
22 5 29112017 194 134 1 1 2 1 15 10 stteOmM @ g lichen
23 5 29112017 213 134 1 2 2 1 10 stOm@ " fBfid lichen
24 5 29112017 214 134 1 3 3 1 10 ssOMms@ g lichen
25 5 29112017 215 134 1 3 2 1 10 stcOmE@ " gAfiy ichen
26 5 29112017 223 134 1 1 2 1 10 10 sStteOm@ " g lichen
27 5 29112017 224 134 1 3 2 1 5 10 sStteOm@ " g lichen
28 5 29112017 320 134 1 2 2 1 10 15 ssteOMmb@ B lichen
29 5 29112017 359 134 1 1 2 1 10 15 ssteOMmb@ B lichen
30 5 29112017 407 134 1 1 2 1 10 5 stteOm@ " gBfiu lichen
v OB jlez672017. (TRD)1 @Qls tbsh Is | <y Of =X 6O | Bt O
u O b19.672017 (TRD) Damageparameters, Level IMokra Gora
td wded . hilsj<jd L dzO0¢ j 5 . . .
ngqlitg: i Jotgstzrvatiogl rDOtls % B Y _JI_ L b f‘?i ff]fISJ? BJd:_ qu dstfi 's s fnlq;. d3d§ o LQrttht_s " .c : thth dngJ < ijE UCL |t gcl-iegtizc RtsthlslsJJ d<ZLJ ‘étf;? Is Obdzo ti L Of O
nu[p;)eesr of plot number ate or survey ree numper gl?fglclt(;z I’:C))gr? ymptom nglnl-l%?(;g']n ) O;?)\;\?: In Ageof damage ause name of caus Extent er opservations
1 5 090816 82 s st O @  dEEuf lichen
2 5 090816 83 s St Offis @ giBarf lichen
3 5 090816 84 s 5t OMm @  gEA lichen
4 5 090816 105 s st OfMs @  dEuf lichen
5 5 090816 106 s GO @ B lichen
6 5 090816 107 s 5t OMm @  gEA lichen
7 5 090816 113 s st OMs @  dEEuf lichen
8 5 090816 114 s 5te O @ B lichen
9 5 090816 140 s 5t OMm @  gEA lichen
10 5 090816 141 s st O @  dEHuf lichen
11 5 090816 142 s 5te O @ §EAr ichen
12 5 090816 143 s 5t OMm @  gEA lichen
13 5 090816 144 s st O @  dEf lichen
14 5 090816 165 s 5te O @ gEhr lichen
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tdHded

hoe i < .
Deosdiee S rosen guies o nEosd uqars ndmrsy e JEIE B, esl Qi de | nEEIE] i psowo Lofo
Date of survey | Tree number|Specification o] Symptom |Specification o] Location in Cause Other observations

nu?rwebeesr of | plot number affected part symptom crown Ageof damage name of caus Extent
15 5 090816 166 ststcOMmis @ g lichen
16 5 090816 167 st OMIs d ° gzBarf lichen
17 5 090816 168 s stOMm@ " gk lichen
18 5 090816 183 ststcOMmis @ g lichen
19 5 090816 184 s steOMm@ " gk lichen
20 5 090816 185 s stOMm@ " gk lichen
21 5 090816 193 ssteOMms @ §iEkr lichen
22 5 090816 194 ststcOMs @ B lichen
23 5 090816 213 ststcOMs @ B lichen
24 5 090816 214 s tstcOMb @ §BA lichen
25 5 090816 215 ststcOffis @ §Barf lichen
26 5 090816 223 ststcOMs @ B lichen
27 5 090816 224 s tstcOMb @ §BA lichen
28 5 090816 320 ststcOMs @ B lichen
29 5 090816 359 ststcOMs @ B lichen
30 5 090816 407 s steOMms @ §iEkd lichen
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stsdzo jdzyd " © 5 HO? JdzMSi sz o] SSEteOded ydesds L OO’ j 2 90OLHERO

4 ' EdzOtesHded sttsf jtcOlsdoded fteseteOd3 LO ftesyjdkz  fwLO<ji®j Edyo © LOGEO' j°0O0 90LHERO d2O " EZzd3J
1 d&zOdz rotesf MSCJ vdzed  §J LO L Felsdln O ZB® sH Oldsm? j M

IBHdh S d dLea jhlsO" B LHKGOsflse jdsds MIsO* k& cdzOodzdr otMIsO Hico j <O dzO tmdsek HJjWBsdd Oyd  J
Convention on LongRange Transboundary Air Pollution

International Ceoperative 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

14 B0 (tejedoudf). I tsote. 1 JB LE(10BGOEmOZEBO RHBEBOY F@DP (6600 BEG&P: RfMlstcOY Jo BF C 2O 1
t 4 f 2B eztf® @ ° O Totalareaof country(1000ha): Totalforestarea(1000ha): Forestareasurveyed1000ha): YJlsddOtd
Country (region): 8836 2360 103 [ BEOADY
Repablic of Serbia
10y sdzOdzdzd W tsC Odz v € 2¢ dzO0 YjmplstOted dz0 yJ oG ezt G Is®AO JRIZD) dzdh <OttO (1000 ~O):
RdzMisdlskzls L O JhjzskOids@is o 5 Total coniferarea(1000ha): Total broadleavedrea(1000ha): Survey2017-Mokra Gora
Institution (National Focal Centre): 179 2181 Conifers
Institute of Forestry, Befgde Form Al
1 jted sH d fls:2ELY.2007SGEn@y periodNovember 28, 2017
s &zOMmd ¥ d ¢ Olgskifi@ation letsyj dzOIls fMisOB OdzO Medcenthdetsodzeré e3¢ folisadsyd
dlsOB dZO MIsOttO® HB 59 dlsOBdZO MIsOtcO® 60 G tSH
Trees up to 59 years old Trees60 yearsandolder
1 2 |3 |4 |5 6 7(1-6) 8 |9 |10 (11 |12 13 14 15
(8-13) (1-14)
I e miSpdcies: L34 sfls. otg £C kg n sfls. otg ESkgn woj kG
othersp. total othersp. total grand total
f so toh d dzQ awew fyfisspecies
Btets® EkL tste€ 5o Oazdhfsamsie srOekO 30 30 30
CdzOfmj HJWtsdzd ¢ ftetsy. ckBdlkCO
defoliation class percentage of neediess % |% |% |% (% % % % |% (% |% (% % % %
dzi BO HjOB& . 63 63 63
notdefoliated 07 10%
Mdz0B O .HIW A& ; 37 37 37
slightly defoliated >107 25 %
Zd3j toj dz@ 21 j W s 0 0 0
moderatelylefoliated > 251 60 %
‘"0C0 HiBBAE
severelglefoliated >60% <100 % 0.00 0.00 0.00
mMize s
dead 100% 0.00 0.00 0.00
v ¢k Y Tl 100.00 100.00 100
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scdzo jdzyd O 5 HO? ddzMS B ) SBcteOddyudsd LOCO jF 90OLHERO

[j kt@tled st jwcOsdodd fescteOd LO fsyjdz § §L0<js) ksdquo' O LOCO' j0O 9OLHERO dO h
1 &Odz rotsfMS ) vdd jJ LO LOhNIdll "0 SH Oldsmijthise LOEO jO

IBHGNSd dLoajhlsO © LHGOoaMmlseo jdsds MO & cdzOodzd R otefMlsO Hico j<O d&zO Shdsok HjWsdd Oyd:

143?00 tifeedzd SO wteBd O

Convention on LongRange Transboundary Air Pollution

International Ceoperative 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 stas of main tree species on the basis of defoliation

Country: The Republiof Serbia

RMstcOY o Bf S RO 14
1 J dzd Pintsteylvestrid
I BttOL OY XA

Survey2017i Mokra Gora
Scots pindinus sylvestris
Form C

1 J dzd Pntsteylvestrid ./ Scots pindlinus sylvestrig

BiEs " % MlsOB OO MO HY Wisexms @gdolsaited
56 dzj H dzd Btsn?smgoqu ¢ 0RO 0 CwOmo 1 | C&OmMO 2 H ¢ &OMHO 3 ¢ O b2dj 4 gdzomf"ﬁésmsdzm
f Oteyj dzO HiWtsdd O HyWtsdzd O HyWtsdzd O HiWBs®dd:" CzOMO 4 Hs Mot
no. of sample : class1to 4
no. of sample trees class 0 class 1 slightly class 2 class 3 class 4 dead class 2to 4 slightly to
plots not defoliated defoliated moderately defoliateq severely defoliated moderately to dead %Iea{l
5 30 63.00 37.00 0.00 0.00 0.00 0.00 37.00
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Graph 9. Defoliation degree in 201 Level Il sample plat

JH Mo O Ited dzceOdzdlsjls This year agairKopaonik registeredthe largest
d dz0 30O, dzO ° o j < dd L th sdsdy J( percentage ofrees not affected by defoliatiaf all the
<ji®y 419 (57,00 74C)) Cs' O dzd trees selected for the crown condition monitoring.
sdzd ° Oyd  tsd3 di =idAEsdedsto X However, his Level || sample plot also habet greates
odgf 5° & QR dftedMizlsOdz “ J d number of dead trees resulting from the attack of |
s5°0 Mk BB OCEHEEPH OdzO beetles

11.Af [t REURY S ® R AIR[Mufsy o 11. FLORISTIC AND VEGETA TION SURVEYS IN

s
to
J

NE IS
=T

Reuvst ¢rrRIOGNG 7.0 J2[0rlrR R 2017

lteskzyoOe O° § ftodL J d3dzi7. The survey of ground vegetation in 20
GsHddzd dz20 Mmej Isted B dtsdldincluded three aspects: spring, summer and aut
dLoteh jdes fj K sO: Is tf dc 5@ < dzd . Floristic and vegetation surveys were ageamried out
R E Bots" cetHddzd BMdzOIste O according to the prescribed methodology for c
d 9j6jlOyd MCO dMmistcOx d o C collection and processing (International -Querative

LO ftedSbkf? O] d tBWKOHIE- Programme on Assessment and Monitoring of
operative Programme on Assessment and Monitayfn Pollution Effects on ForestdCP Forests).
Air Pollution Effects on ForestsICP Forests).
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11.1. [ Gdzj HdzO 2ffs st \pytscd@d ¢ ¢ 11.1 "Kopaonik™ Level Il sample plot

Jyd dsX wdiso detsisd §tedmizls The assessments of speaeser in the tree
Htco j <O, 3BETO d ftdL j dgddzj shrub and herb layersn the Level Il sample plc
sOysSd HidesPOsdd S d 1%0%20]. Kopaonikwere done on May 17 2017, then on Jul
G S H 1)7,207. ¢ 5 H d d29.09.2P17. ¢ sH d dz 12" 2017 and finally on September 202017 on
teOdzd * 4 fsmis©oe? j dzd &3 56 dzj previously established square sampldts (10x10 m),
COOHWOLO , (idkI By ds tsBEBowhi ch cover anmheserueita areovisibl
fseoteh ddaj . 1 09 j HJdzgj f Otey marked in the field.
sBJ dzj X J dzj . Table 20 (Form XX2012.PLV) shows thi

L Is ORQ(dEB te ®RMAPLYV) § tod ¢ most important characteristics of the sample u
ts iy dzts o dzd fsHOYd [ (altitude, latitude and longitude, assessment date,
OH®BBeMC O odMmddO, 6J B5E shruband herb covers, mean height of the shrub and
s Byjde, §6¢KsBAEME jayes, moss covebaresoil and litterfall cover.
L § d3dzj WW zste, MeJH® O Table 2 (Form XX2012.VEM) contains a lis
L J d3dzj Wdzs®w], Y BCBE Ul egistered plants with the assessment of their cove

1; 33)d3? qh ko, cos d ¢t expressed as the percentage for each.layer

) Compared to the previoyseriod there were
s OB ddd [ B tc OGRTZDIP.VEM) N . o o
LOdz M dMOS jodHj dis no significantchangesn the floristic compositin. The

. . tree layer had larger canopy openings due to the atta
5 dﬁd?oﬁ G5 oqde 6 O § dej b bark beetles, which resulted in the greater coverage ¢
5 H dzts i bz ©O 15 Isn herb layer in square sample units | and IBesides, ar

J
s

increafng presenceof Stellaria nemaum ( Fig. 5354)
Z]Zg q u‘i & ?% f thUOGIJSﬁI]ZIS OHatglze j <¢' andEpilobium montanumwas recorded in the herb laye!

q b fdzj H dzOf OH O t Due to theprolonged droughtsduring the
CjLEzdsdEeOds §tsoj<Odtsdy {jt Summerof2017 the general cover of the herb layer v
2O o OHle® Wd 5B dzfils Ols tso Odgts reduced during the summer and autumn. fieb layer
fsoj<OF j { tod Byl sean@unf ecdgd COverage in 2017 wasiso lower compared to the
5354) d Epilobium montanumz ff tOlskz Previousyear
Wdztstej .

vfndzj H HEXYjG Mikhdtse
GsHddzj, MO sCteo detsfl
dzj s@ Mg dzd MBOT j dzO. 1 sCtetse
2 2017. esHdded kOCt' j dst
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FEE §110 0Foon
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L : vy i % 4 | 3 \""'{:?’ [} . Sl N 3 L ) .
¢ dzd 3Melampyrum silvaticuni. (O} 1) # dzd ©45Stellaria nemorum L. O1V) |
Figure 53. Melampyrum silvaticurrL. (SU 1) Figure 54. Stellaria nemorum L(SUII)
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s OB j20z6¥2017. (PLV) s OB j1@®@O {f ts Hf Qoyfdl dpAB dzj 5@ d Ots dzd ¢

Table 20. 672017. (PLV) Dataongroundvegetation Kopaonik
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v OB j2tiz6Y2017.(VEM)us OB j dzO f tetsy j dzj

i -ts fsuf Odsdig] Co j ¢ jsOyd " §
Table 21. 672017.(VEM) Groundvegetatiorassesments- Kopaonik

{ jHdzd , , IR 1des
Sequence 1 tots 19 1tli stcf Survey JtsfnlsO g4 OIS ] sdas ¢ O ] sCtesodatsfM| HJ s ted3d ¢ lfnlsOdzO_L
number Plotnumber | Sample number| ~ © Species Layer Substrate Cover(%) Level of Otherobservations
determination
1. 1 1 1 026.004.001 1 1 30 5
2. 1 1 1 80.009.007 2 1 20 5
3. 1 1 1 080.028.002 2 1 0.2 5
4, 1 1 1 193.004.103 3 1 35 5
5. 1 1 1 057.006.001 3 1 10 5
6. 1 1 1 169.091.001 3 1 7 5
7. 1 1 1 169.096.017 3 1 5 5
8. 1 1 1 154.021.027 3 1 4 5
9. 1 1 1 80.009.007 3 1 3 5
10. 1 1 1 189.002.015 3 1 3 5
11. 1 1 1 189.002.029 3 1 2 5
12, 1 1 1 189.002.022 3 1 1 5
13. 1 1 1 169.181.065 3 1 1 5
14, 1 1 1 183.047.001 3 1 1 5
15. 1 1 1 189.002.031 3 1 0.5 5
16. 1 1 1 183.004.002 3 1 0.2 5
17. 1 1 1 047.008.011 3 1 0.2 5
18. 1 1 1 151.001.003 3 1 0.2 5
19. 1 1 1 026.004.001 3 1 0.1 5
20. 1 1 1 080.028.002 3 1 0.1 5
21. 1 1 2 026.004.001 1 1 30 5
22. 1 1 2 80.009.007 2 1 25 5
23. 1 1 2 080.028.002 2 1 0.4 5
24, 1 1 2 193.004.103 3 1 35 5
25, 1 1 2 169.096.017 3 1 30 5
26. 1 1 2 80.009.007 3 1 10 5
27. 1 1 2 154.027.021 3 1 8 5
28. 1 1 2 189.002.022 3 1 7 5
29, 1 1 2 057.006.001 3 1 7 5
30. 1 1 2 168.001.015 3 1 5 5
31. 1 1 2 169.091001 3 1 4 5
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number Plot number P number Species Layer Cover(%) detor oo Otherobservations
32. 1 1 2 189.002.029 3 1 4 5
33. 1 1 2 169.181.065 3 1 3 5
34. 1 1 2 189.002.015 3 1 3 5
35. 1 1 2 154.021.027 3 1 3 5
36. 1 1 2 183.047.001 3 1 1 5
37. 1 1 2 123.005.008 3 1 1 5
38. 1 1 2 047.008.011 3 1 0.8 5
39. 1 1 2 189.002.031 3 1 0.5 5
40. 1 1 2 193.004.007 3 1 0.3 5
41. 1 1 2 183.004.002 3 1 0.2 5
42. 1 1 2 109.001.054 3 1 0.2 5
43. 1 1 2 151.001.003 3 1 0.2 5
44, 1 1 2 167.006.015 3 1 0.2 5
45, 1 1 2 026.004.001 3 1 0.1 5
46. 1 1 2 080.028.002 3 1 0.1 5
47. 1 1 2 110.001.093 3 1 0.1 5
48. 1 1 3 026.004001 1 1 30 5
49, 1 1 3 80.009.007 2 1 20 5
50. 1 1 3 080.028.002 2 1 0.4 5
51. 1 1 3 193.004.103 3 1 35 5
52. 1 1 3 80.009.007 3 1 10 5
53. 1 1 3 189.002.022 3 1 5 5
54. 1 1 3 057.006.001 3 1 4 5
55. 1 1 3 169.091.001 3 1 3 5
56. 1 1 3 189.002.029 3 1 3 5
57. 1 1 3 189.002.015 3 1 3 5
58. 1 1 3 154.021.027 3 1 2 5
59. 1 1 3 168.001.015 3 1 2 5
60. 1 1 3 169.181.065 3 1 1 5
61. 1 1 3 123.005.008 3 1 1 5
62. 1 1 3 189.002.031 3 1 0.5 5
63. 1 1 3 193.004.007 3 1 0.3 5
64. 1 1 3 047.008.011 3 1 0.2 5
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number Plot number P number Species Layer Cover(%) detor oo Otherobservations
65. 1 1 3 026.004.001 3 1 0.1 5
66. 1 1 3 080.028.002 3 1 0.1 5
67. 2 2 1 26.004.001 1 1 50 5
68. 2 2 1 26.004.001 2 1 5 5
69. 2 2 1 80.009.007 2 1 2 5
70. 2 2 1 193.004.103 3 1 40 5
71. 2 2 1 169.091.001 3 1 8 5
72. 2 2 1 154.021.027 3 1 6 5
73. 2 2 1 189.002.015 3 1 5 5
74. 2 2 1 80.009.07 3 1 5 5
75. 2 2 1 189.002.029 3 1 3 5
76. 2 2 1 169.096.017 3 1 3 5
77. 2 2 1 189.002.022 3 1 2 5
78. 2 2 1 57.006.001 3 1 2 5
79. 2 2 1 061.014.001 3 1 2 5
80. 2 2 1 132.018.006 3 1 1 5
81. 2 2 1 26.004.001 3 1 1 5
82. 2 2 1 80.028.002 3 1 1 5
83. 2 2 1 169.181065 3 1 0.5 5
84. 2 2 1 047.008.011 3 1 0.5 5
85. 2 2 1 80.021.001 3 1 0.4 5
86. 2 2 1 193.004.007 3 1 0.2 5
87. 2 2 1 169.173.030 3 1 0.2 5
88. 2 2 1 168.001.015 3 1 0.2 5
89. 2 2 1 193.016.008 3 1 0.1 5
90. 2 2 2 26.004.001 1 1 50 5
91. 2 2 2 26.004.001 2 1 5 5
92. 2 2 2 80.009.007 2 1 1 5
93. 2 2 2 193.004.103 3 1 40 5
94. 2 2 2 169.091.001 3 1 8 5
95. 2 2 2 80.009.007 3 1 7 5
96. 2 2 2 189.002.029 3 1 6 5
97. 2 2 2 154.021.027 3 1 6 5
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number Plot number P number Species Layer Cover(%) detor oo Otherobservations
98. 2 2 2 189.002.015 3 1 5 5
99. 2 2 2 189.002.022 3 1 4 5
100. 2 2 2 169.181.065 3 1 3 5
101. 2 2 2 154.027.021 3 1 3 5
102. 2 2 2 109.001.054 3 1 3 5
103. 2 2 2 169.096.017 3 1 2 5
104. 2 2 2 57.006.001 3 1 2 5
105. 2 2 2 168.001.015 3 1 2 5
106. 2 2 2 132.018.006 3 1 1 5
107. 2 2 2 26.004.001 3 1 1 5
108. 2 2 2 80.028.002 3 1 1 5
109. 2 2 2 193.102.001 3 1 1 5
110. 2 2 2 169.003.001 3 1 1 5
111. 2 2 2 047.008.011 3 1 0.5 5
112. 2 2 2 123.005.001 3 1 0.5 5
113. 2 2 2 80.021.001 3 1 0.5 5
114. 2 2 2 193.004.007 3 1 0.2 5
115. 2 2 2 169.173.030 3 1 0.2 5
116. 2 2 2 193.016.008 3 1 0.1 5
117. 2 2 2 167.006.015 3 1 0.1 5
118. 2 2 2 123.005.008 3 1 0.1 5
119. 2 2 3 26.004.001 1 1 50 5
120. 2 2 3 26.004.001 2 1 5 5
121. 2 2 3 80.009.007 2 1 0.5 5
122. 2 2 3 193.004.103 3 1 40 5
123. 2 2 3 169.091.001 3 1 7 5
124, 2 2 3 80.009.007 3 1 6 5
125. 2 2 3 189.002.015 3 1 5 5
126. 2 2 3 189.002.029 3 1 5 5
127. 2 2 3 154.021.027 3 1 5 5
128. 2 2 3 189.002.022 3 1 3 5
129. 2 2 3 109.001.054 3 1 2 5
130. 2 2 3 132.018.006 3 1 1 5
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determination
131. 2 2 3 26.004.001 3 1 1 5
132. 2 2 3 80.028.002 3 1 1 5
133. 2 2 3 168.001.015 3 1 1 5
134. 2 2 3 169.003.001 3 1 0.5 5
135. 2 2 3 80.021.001 3 1 0.4 5
136. 2 2 3 193.004.007 3 1 0.2 5
137. 2 2 3 047.008.011 3 1 0.2 5
138. 2 2 3 193.016.008 3 1 0.1 5
139. 2 2 3 123.005.001 3 1 0.1 5
140. 2 2 3 123.005.008 3 1 0.1 5
141. 3 3 1 26.004.001 1 1 50 5
142. 3 3 1 26.004.001 2 1 10 5
143. 3 3 1 80.009.007 2 1 2 5
144, 3 3 1 164.001.003 2 1 1 5
145. 3 3 1 193.004.103 3 1 40 5
146. 3 3 1 189.002.015 3 1 8 5
147. 3 3 1 189.002.022 3 1 4 5
148. 3 3 1 189.002.029 3 1 4 5
149. 3 3 1 154.021.027 3 1 4 5
150. 3 3 1 80.009.007 3 1 2 5
151. 3 3 1 193.004.999 3 1 2 2
152. 3 3 1 26.004.001 3 1 2 5
153. 3 3 1 164.001.003 3 1 2 5
154. 3 3 1 132.018.006 3 1 0.5 5
155. 3 3 1 109.001.054 3 1 0.5 5
156. 3 3 1 047.008.011 3 1 0.5 5
157. 3 3 1 168.001.015 3 1 0.3 5
158. 3 3 1 169.181.065 3 1 0.2 5
159. 3 3 1 77.001.004 3 1 0.2 5
160. 3 3 1 169.096.017 3 1 0.1 5
161. 3 3 2 26.004.001 1 1 50 5
162. 3 3 2 26.004.001 2 1 10 5
163. 3 3 2 80.009.007 2 1 1 5
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determination
164. 3 3 2 164.001.003 2 1 1 5
165. 3 3 2 193.004.103 3 1 40 5
166. 3 3 2 189.002.029 3 1 8 5
167. 3 3 2 189.002.015 3 1 8 5
168. 3 3 2 154.021.027 3 1 8 5
169. 3 3 2 189.002.022 3 1 7 5
170. 3 3 2 154.027.021 3 1 5 5
171. 3 3 2 169.181.065 3 1 3 5
172. 3 3 2 169.003.001 3 1 3 5
173. 3 3 2 80.009.007 3 1 2 5
174. 3 3 2 193.004.999 3 1 2 2
175. 3 3 2 26.004.001 3 1 2 5
176. 3 3 2 109.001.054 3 1 2 5
177. 3 3 2 164.001.003 3 1 2 5
178. 3 3 2 047.008.011 3 1 1 5
179. 3 3 2 168.001.015 3 1 1 5
180. 3 3 2 132.018.006 3 1 0.5 5
181. 3 3 2 169.096.017 3 1 0.2 5
182. 3 3 2 77.001.004 3 1 0.2 5
183. 3 3 2 80.028.002 3 1 0.1 5
184. 3 3 3 26.004.001 1 1 5 5
185. 3 3 3 26.004.001 2 1 10 5
186. 3 3 3 164.001.003 2 1 1 5
187. 3 3 3 80.009.007 2 1 0.7 5
188. 3 3 3 193.004.103 3 1 40 5
189. 3 3 3 189.002.015 3 1 8 5
190. 3 3 3 189.002.029 3 1 7 5
191. 3 3 3 189.002.022 3 1 6 5
192. 3 3 3 154.021.027 3 1 6 5
193. 3 3 3 193.004.999 3 1 2 2
194. 3 3 3 26.004.001 3 1 2 5
195. 3 3 3 164.001.003 3 1 2 5
196. 3 3 3 80.009.07 3 1 1 5
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ample number i ubstrate Vi i
number Plot number P number Species Layer Cover(%) detor oo Otherobservations
197. 3 3 3 109.001.054 3 1 1 5
198. 3 3 3 047.008.011 3 1 1 5
199. 3 3 3 169.003.001 3 1 1 5
200. 3 3 3 132.018.006 3 1 0.5 5
201. 3 3 3 168.001.015 3 1 0.5 5
202. 3 3 3 77.001.004 3 1 0.2 5
203. 3 3 3 80.028.002 3 1 0.1 5
204. 4 4 1 26.004.001 1 1 40 5
205. 4 4 1 80.009.007 2 1 15 5
206. 4 4 1 164.001.003 2 1 0.2 5
207. 4 4 1 193.004.103 3 1 15 5
208. 4 4 1 57.006.001 3 1 15 5
2009. 4 4 1 80.009.007 3 1 4 5
210. 4 4 1 154.021.027 3 1 4 5
211. 4 4 1 189.002.015 3 1 3 5
212. 4 4 1 061.014.001 3 1 3 5
213. 4 4 1 132.018.006 3 1 2 5
214. 4 4 1 26.004.001 3 1 2 5
215. 4 4 1 169.181.065 3 1 1 5
216. 4 4 1 169.096.017 3 1 1 5
217. 4 4 1 123.005.001 3 1 1 5
218. 4 4 1 189.002.031 3 1 0.5 5
2109. 4 4 1 80.028.002 3 1 0.5 5
220. 4 4 1 164.001.003 3 1 0.3 5
221. 4 4 1 193.004.999 3 1 0.2 2
222. 4 4 1 109.001.64 3 1 0.1 5
223. 4 4 1 183.004.002 3 1 0.1 5
224, 4 4 2 26.004.001 1 1 30 5
225. 4 4 2 80.009.007 2 1 15 5
226. 4 4 2 164.001.003 2 1 0.2 5
227. 4 4 2 123.005.008 3 1 5 5
228. 4 4 2 57.006.001 3 1 30 5
229. 4 4 2 193.004.103 3 1 15 5
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230. 4 4 2 169.181.065 3 1 10 5
231. 4 4 2 169.096.017 3 1 10 5
232. 4 4 2 154.021.027 3 1 10 5
233. 4 4 2 123.005.001 3 1 7 5
234. 4 4 2 80.009.007 3 1 6 5
235. 4 4 2 154.027.021 3 1 4 5
236. 4 4 2 189.002.015 3 1 4 5
237. 4 4 2 132.018.006 3 1 2 5
238. 4 4 2 26.004.001 3 1 2 5
239. 4 4 2 168.001.015 3 1 2 5
240. 4 4 2 189.002.031 3 1 0.5 5
241. 4 4 2 140.005.006 3 1 0.5 5
242. 4 4 2 80.028.002 3 1 0.5 5
243. 4 4 2 169.003.001 3 1 0.5 5
244, 4 4 2 164.001.003 3 1 0.3 5
245, 4 4 2 193.004.999 3 1 0.2 2
246. 4 4 2 169.172.001 3 1 0.2 5
247. 4 4 2 109.001.054 3 1 0.1 5
248. 4 4 2 183.004.002 3 1 0.1 5
249. 4 4 3 26.004.001 1 1 30 5
250. 4 4 3 80.009.007 2 1 15 5
251. 4 4 3 164.001.003 2 1 0.2 5
252. 4 4 3 193.004.103 3 1 15 5
253. 4 4 3 154.021.027 3 1 6 5
254, 4 4 3 123.005.001 3 1 6 5
255. 4 4 3 57.006.001 3 1 5 5
256. 4 4 3 80.009.007 3 1 4 5
257. 4 4 3 189.002.015 3 1 4 5
258. 4 4 3 123.005.008 3 1 4 5
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 3 169.181.065 3 1 1 5
262. 4 4 3 189.002.031 3 1 0.5 5
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determination
263. 4 4 3 80.028.002 3 1 0.5 5
264. 4 4 3 168.001.015 3 1 0.5 5
265. 4 4 3 140.005.006 3 1 0.4 5
266. 4 4 3 164.001.003 3 1 0.3 5
267. 4 4 3 193.004.999 3 1 0.2 2
268. 4 4 3 169.003.001 3 1 0.2 5
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112. [ e dzj Hd2O § Otcyj dzO 1 d o

[yjdz0 §sCtesodesimisd 4§ to

Htco j <O, 3BEZO d ftedL j dzgdzj
sOysd Hidhtsddd otr d168052013
G 5 H Jla4)7.2017. ¢ 5 H d dzj d 20. (

fsmMisOe? jdzdds tsedzj Hdzedd3 O

(10x10 m) yd B jzZC kY dats B Iz Ang
fseoteh ddaj . 109 jHjdzi f Otey
B dzj X J dzj .

v s OR2(dEp te GRAAPLY) o d S
119]74 ts i dzts o dzd f sHOYd ts
( 2OH diBsteMC © o dMmd dzO, GjBC
HOIEd tsyj dzj , fsCtotse detsfls
ftodL § d3daj W dzstey , Mtcj H® O
ftodL j dgdej Wdzstej, f € totso dal
Hj sBLgh 5O, €Ot d §sStdo]
S OH 5 d3) .

VU IlsOBPHA][ B tOETHAY0 7. VE
ftcdCOLOd MfdMOS JjodH, dzls
Cdasej YsCtesodssMmisd dL teC
M cOlstse d B3O.

V] M cOls iz Hitco j < O, Fagus
moesiacy (¢ dzd ¢ OM 5 @R jL dzOIls dzts  toj -

SH Jjdzj d3j dzlsOtcdzj dzj f SGtSHJ
csHddzj. 10 Stesh ¢ OkBO fj
ks ©. wSdsfy j d HO?

mMomists’ dded MmJ &
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1 OC stetso ? | dzts Rubus Qitol (oizizdl) Qs
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pilobium angustifoliunBetula verrucospa
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11.2 "Crni Vrh™ Level Il sample plot

The surey of ground vegetation on the\el I
sample plot on Crni Vrh in 201Wasdone onMay 16",
2017, then on July 11 2017and finally onSeptembel
20" 2017o0n previously established square sample L
(10x10 m), which cover an
arevisibly marked in the field.

Table 22 (Form XX2012.PLV) shows the mo:
important characteristics of the sample units (altitt
latitude and longitude, assessment date, tree, ,shruk
herb layer coers, mean height of the shrub aingrb
layers, moss cover, baseil and litterfall cover.

Table23 (Form XX2012.VEM)contains a list of
registered plants with the assessment of their cove
expressed as the percentage for each.layer

The trees of beedffragus moesiagaFig. 56)in
the tree layewere slightly recoverinfrom the effects of
the natural disaster thdtad occurred in the form o
icestorm in 2014/1%he crowns still sufferethe effects
of the icestornThere were still large openings inetl
canopy. Therefore the presence of various pathogen
be expected on beech trees inftwthcoming period. The
blackberry(Rubus hirtus (Fig. 55 weed coveragavas
still extremely high. The new beech growthwas
occasionally present, but theatural egeneration wa
generally still difficult to attain.

In the phytsociological sense, ased on the
coverage othe ground vegetatioand theabundancef
certain species the initial degradation and regressi
stages Rubus hirtus Epilobium angustifolium Betula
verrucosa could be observed resulting fromthe stand
damag@ caused by abiotic factors

Apart fromthe species thdiad been previousl
registered on thelots individual presencef Asperula
odoratawas alsaecorded in the herb layar squae unit
[l in 2017 This species hdoeen previously registered
the wider area of theample platbeyondthe sample units
for ground flora and vegetationonitoring.
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d# dzd ©80Rubus hirtudValdst. & Kit.( [ 1V) 4 dzd ©6Fagus moesiacéK. Maly) Czeczlg Mt t
Figure 55. Rubus hirtudValdst. & Kit.(SU V) X B E{QI
Figure 56. Fagus moesiacé. Maly) Czecz.in the
shrub laye(SU )
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Table 22. 672017. (PLV) Dataongroundvegetatiori Crni Vrh
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Table 23. 672017.(VEM) Groundvegetatiorassesmentsi Crni Vrh

{ jHdzd , , IR 1des
Sequence 1 tots 19 1tli stcf Survey Jtsfr]lsO gff 5O ] SH dzs @ ] sCtesodatsfM| HJ s ted3d ¢ lfnlsOdzO_L
number Plotnumber | Sample number| ~ © Species Layer Substrate Cover(%) Level of Otherobservations
determination
1. 1 1 1 036.001.001 1 1 30 5
2. 1 1 1 036.001.001 2 1 5 5
3. 1 1 1 095.001.005 2 1 0.3 5
4, 1 1 1 080.035.014 2 1 0.3 5
5. 1 1 1 080.009.074 3 1 60 5
6. 1 1 1 036.001.001 3 1 10 5
7. 1 1 1 151.012.001 3 1 2 5
8. 1 1 1 123.005.001 3 1 1 5
9. 1 1 1 183.049.003 3 1 0.4 5
10. 1 1 1 095.001.005 3 1 0.2 5
11. 1 1 1 082.001.006 3 1 0.2 5
12. 1 1 2 036.001.001 1 1 30 5
13. 1 1 2 036.001.001 2 1 5 5
14. 1 1 2 095.001.005 2 1 0.3 5
15. 1 1 2 080.035.014 2 1 0.3 5
16. 1 1 2 080.009.074 3 1 90 5
17. 1 1 2 036.001.001 3 1 8 5
18. 1 1 2 123.005.001 3 1 2 5
19. 1 1 2 183.049.003 3 1 0.4 5
20. 1 1 2 151.012.001 3 1 1 5
21, 1 1 2 095.001.005 3 1 0.2 5
22, 1 1 2 082.001.006 3 1 0.2 5
23, 1 1 3 036.001.001 1 1 30 5
24, 1 1 3 036.001.001 2 1 5 5
25. 1 1 3 095.001.005 2 1 0.3 5
26. 1 1 3 080.035.014 2 1 0.3 5
27. 1 1 3 080.009.074 3 1 75 5
28. 1 1 3 036.001.001 3 1 8 5
29. 1 1 3 123.005.001 3 1 2 5
30. 1 1 3 151.012.001 3 1 0.5 5
31 1 1 3 183.049.003 3 1 0.4 5
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32. 1 1 3 095.001.005 3 1 0.2 5
33. 1 1 3 082.001.006 3 1 0.2 5
34, 2 2 1 036.001.001 1 1 40 5
35, 2 2 1 036.001.001 2 1 20 5
36. 2 2 1 095.001.005 2 1 0.4 5
37, 2 2 1 080.009.074 3 1 70 5
38. 2 2 1 036.001.001 3 1 15 5
39, 2 2 1 095.001.005 3 1 5 5
20. 2 2 1 123.005.001 3 1 05 5
a1, 2 2 1 080.035.014 3 1 0.2 5
2. 2 2 1 082.001.006 3 1 0.1 5
43, 2 2 1 034.001.001 3 1 0.1 5
a1, 2 2 1 169.172.001 3 1 0.1 5
25, 2 2 2 036.001.001 1 1 40 5
26, 2 2 2 036.001.001 2 1 20 5
a7, 2 2 2 095.001.05 2 1 2 5
18, 2 2 2 080.009.074 3 1 85 5
29, 2 2 2 036.001.001 3 1 10 5
50. 2 2 2 095.001.005 3 1 3 5
51. 2 2 2 123.005.001 3 1 1 5
52. 2 2 2 080.035.014 3 1 0.2 5
53. 2 2 2 144.005.010 3 1 0.2 5
54, 2 2 2 082.001.006 3 1 0.1 5
55. 2 2 2 034.001.001 3 1 0.1 5
56. 2 2 2 169.172.001 3 1 0.1 5
57. 2 2 3 036.001.001 1 1 40 5
58. 2 2 3 036.001.001 2 1 20 5
59. 2 2 3 095.001.005 2 1 2 5
60. 2 2 3 080.009.074 3 1 70 5
6L, 2 2 3 036.001.001 3 1 10 5
62. 2 2 3 095.001.005 3 1 3 5
63. 2 2 3 123.005.001 3 1 1 5
64, 2 2 3 080.035.014 3 1 0.2 5
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65. 2 2 3 144.005.010 3 1 0.2 5
66. 2 2 3 082.001.006 3 1 0.1 5
67. 2 2 3 034.001.001 3 1 0.1 5
68. 3 3 1 036.001.001 2 1 10 5
69. 3 3 1 095.001.005 2 1 2 5
70. 3 3 1 080.009.074 3 1 70 5
7. 3 3 1 036.001.001 3 1 15 5
7. 3 3 1 183.046.004 3 1 2 5
7. 3 3 1 095.001.005 3 1 0.8 5
7. 3 3 1 057.002.002 3 1 0.1 5
75, 3 3 2 036.001.001 2 1 10 5
76. 3 3 2 095.001.005 2 1 2 5
7. 3 3 2 080.009.074 3 1 95 5
78. 3 3 2 036.001.001 3 1 10 5
70. 3 3 2 183.046.004 3 1 2 5
80. 3 3 2 095.001.005 3 1 0.8 5
81, 3 3 2 057.002.002 3 1 0.1 5
82. 3 3 3 036.001.001 2 1 10 5
83. 3 3 3 095.001.005 2 1 2 5
84, 3 3 3 080.009.074 3 1 80 5
8s. 3 3 3 036.001.001 3 1 10 5
86. 3 3 3 095.001.005 3 1 0.8 5
87. 4 4 1 036.001.001 1 1 70 5
88. 4 4 1 036.001.001 2 1 3 5
89. 4 4 1 095.001.005 2 1 2 5
9. 4 4 1 164.001.002 2 1 1 5
oL, 4 4 1 080.035.014 2 1 0.4 5
92. 4 4 1 080.035.007 2 1 0.2 5
9. 4 4 1 080.009.074 3 1 80 5
94, 4 4 1 036.001.001 3 1 8 5
95. 4 4 1 151.012.001 3 1 3 5
%. 4 4 1 080.035.014 3 1 0.4 5
o7. 4 4 1 082.001.006 3 1 0.4 5
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98. 4 4 1 151.010.006 3 1 0.1 5
99. 4 4 2 036.001.001 1 1 75 5
100. 4 4 2 036.001.001 2 1 3 5
101. 4 4 2 095.001.005 2 1 2 5
102. 4 4 2 164.001.002 2 1 2 5
103. 4 4 2 080.035.014 2 1 0.4 5
104. 4 4 2 080.035.007 2 1 0.2 5
105. 4 4 2 080.009.074 3 1 95 5
106. 4 4 2 036.001.001 3 1 8 5
107. 4 4 2 151.012.001 3 1 3 5
108. 4 4 2 080.035.014 3 1 0.4 5
109. 4 4 2 082.001.006 3 1 0.4 5
110. 4 4 2 151.010.006 3 1 0.1 5
111. 4 4 3 036.001.001 1 75 5
112. 4 4 3 036.001.001 2 3 5
113. 4 4 3 095.001.005 2 2 5
114. 4 4 3 164.001.002 2 2 5
115. 4 4 3 080.035.014 2 0.4 5
116. 4 4 3 080.035.007 2 0.2 5
117. 4 4 3 080.009.074 3 95 5
118. 4 4 3 036.001.001 3 8 5
119. 4 4 3 151.012.001 3 2 5
120. 4 4 3 080.035.014 3 0.4 5
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Figure 57. Potentilla heptahylla L.(SU V)

11.3."Mokra Gora™ Level Il sample plot

The assessments of species eroin the tree.
shrub and herlayerson the Level Il sample plot "Mokr
gora’ were done on May8" 2017 then on July13",
2017 and finally onSeptember Z{ 2017 on previously
estdlished square sample units @M m), which covel
an area of 400 m]. Thesece
field.

Table 24 (Form XX2012.PLV) shows the mo:
important characteristics of the sdmpunits (altitude,
latitude, longitude, assessment date, treleub andherb
layer coves, mean height of the shrub ahérb layers,
moss cover, bargoil and litterfall cover.

Table25 (Form XX2012.VEM)contains a list of
registered plants with the assessment of their cove
expressed as the percentage for eaddr.lay

Despite the prolonged drought durinthe
summer 2017, there wererahy significant changes i
the floristic composition and the coverage in the tt
layers on the Level Il sample plot "Mokra Gora’, The

U of registered plants on the sample smiés the same as i

the previous years.

There were nonew species registered on tl
sampleunits Unlike previous yearsSanicula europae:
was not registered in any aspect of 2017.

or

d dzd G8kEuphorbia cyparissias.L( [ 1 | |
Figure 58 Euphorbia cyparissiaéSU lll)
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