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1. INTRODUCTION

ICP  Forests Programme  (Internatior
Cooperative  Programme on Forest Condit
Monitoring) has been performed continuosly since 2
in the Republic of Serbia. The Level | foresindition
monitoring of this programme mainly refers to t
observation and assessment of defoliation
discoloration of tree crowns on certain areas of
sample plots in the Republic of Serbia, along with ot
observations according to the ICP Fosddanual. Since
the system of forest condition monitoring has b
integrated into the state forestry environment, sev
institutions with their associates take part in
programme, under the coordination of the Fol
Directorate and The National & Centre (NFC) for the
forest condition monitoring at the Institute of Foresi
An example of this cooperation @_RTAP" programme
(Convention on LongRange Transboundary A
Pollution), which was established 25 years ago with
aim of reducing aipollution in Europe. ICP Forests
Programme (International Cooperative Programme
Forest Condition Monitoring) has been simultaneot
performed under UNECE on 5000 plots througt
monitoring vitality and health condition of Europe
forests. Every yeathe NFC of Serbia processes d;
collected in the field during the vegetation perit
compiles a report and submits it to the Ministry
Agriculture, Forestry, and Water ManagemenEorest
Direcorate. An annual report on forest condition on
sampleplots in Serbia is also submitted in Englistihe
Programme Coordinating Centre of ICP Forests
Hamburg, Germany.

2. MONITORING ACTIVITIES -LEVELI

Level | network was established for monitori
health conditions of forests, their largeale sptial and
temporal changes as well as the changes ov
specified time period. The system of this level
monitoring adequately covers the most important for
in Europe. The Level | network contains approximat
6.000 sample plots systemically arged in thel6 x 16
km gridnet across Europe. Some countries have a d
national network with the aim of providing a mc
elaborate assessment of the condition at the nationa

L CLRTAPi 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 Epeo

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

of ICP Forests, Hamburg, Germanittp://www.icp-forests.org
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1detsO 1 (Ol Mmid: MdylsHOff < regional levels. Within the Level | the followin

And BdLOA L jdB” dhisO d d M~ te( parameters were monitd: crown condition, chemice
characteristics of the soil and nutrition of the forest tr.

3. Jfruvdlrr R sStRuU[IRMUIR

1) BO CmmteHddOkddgs’ 3. METHODS AND CRITERIA

sOYyo¢ o0 BHtl' "] M E {t

SLdOyYyJ 20 k Mt Hddzd d3d IscC

VL Bteyd HiEo j <O L Gz dfowe dndjfipls

mMi BdttO k& COt ¢ dzOMIsjte st

According to the coordinate grid of samy
plots, a sample plot is a plot with a rod of a vivid cc
in its centre. Samples of treeg fihe assessment of tt
crown condition are systemically selected apo#ht
cross clusters (Figure 1).

sdzd ¢ O 1. 1 ted €
Bq’tsq’dquQGuo[‘ fij¢
CdZOMsi O MO 4 4 Hde &ofmj fsCtets dsiisd ¢t
fnls OB O dzO d .

q'Ld‘.SJhlsoqo L st 1. HtSd3CdeOdZ|SJ, 2. QtSHtSd?)CfC
fslsdhlsjdej, 5. kEd@dtkz<j
Figure 2. Crown canopy classes after Kraft:Dominant,
2. codominant, 3. subdominant, 4ppressed5. dying

Figure 1. Sample plot 4-point
cluster with 6 trees and ¢
example of replacing tre

specimens
0] hdzj oz U sdted G dzO9 Four subplots oriented along the main comp
EHO? jdesisd fts 25 m it f ¢ directions at a distance of 25 m from the central pia
sHOBdtO Mj Y hjMmls dzO° B the rod- are established. On each subplsix trees
Cs°" 0 My HiWddedhEk ¢ Ot 1 nearesttothe subplot centre are selected as sangse
Hico ] <O fHEOLEkAG] o 0O Mo, resultinginto 24 sample trees per plot.The tree san

iz 9
HO dd&3 | odMEgOts H®O J Iscinclude all tree species, provided that they have
fsCteso dzsmis d, ftoj 3O Mmd Mmls minimum height of 60cm. The crown canopy class
C BH tsd3d dzO dzls dzO, Mz B H 5 d3d dz after Kraft (dominant, calominant, subdominan
EPdiidtez<0®), Hty' ° Ek MisOB (suppressed and dying) are used as a aiteffor
ftesyJ dzlz, Odzd B L L dzO0y O ° selecting the trees, but only the trees without signific
(dgdzdc O 2) . RL OBtOdzO Mls mechanical injury (Figure 2). The selected trege
Btes' joddO L O BERHE<]j MmlsO permanently marked withnumbers for the future
ZC dzs® Jj dzO L BESG d3d O G OL H permanent assessments. The trees which are ren
tOL &ztG O, LOAR " E2° & MmJ dets due to management measures or for sother reason:
VeSS s My MOMIsts ™ d dzO k¢ (arereplaced with neanes. If a stand is cledelled, the
My yYj dzstcOdzdzO® IsOYS © Hts { tcentral point is kept until the establishment of a r
4 Is O dzdaDdzj HsdzO f so toh d dal stand.
BdsddzHd S Oyd MmO IsOys 0. A permanent observain plot is called a sampl
SHte] ' Jdz2 d&O sk C stste plot. It consists of the centre, which is determir
sBjdzjyjdz dBBjIsOdzdzsds h d ff € 1 according to thecoordinates, and marked in the fie
YyJ dzlstc O, © Ek ftwOesylk yd lwith a metal rod. At the distance of 25 m from 1
SHt] ' J dad miz 5G dzj H dz) ff t centre, in the direction of the 4 cardinal points, 6 tr

8



qHets jdets 85 6 MilsOB OdzO ¢ marked with the numbers@. are singled out.
SH 1 HEB 6.

dlsO° j CtolkzdzO Crown condition

v BCodtelz dzOyd tsdzO dzdzts 6 Within the national and transnational reséa
dmistcOy do OF O (1 de ts 1) fi (Level I) and according to 2012 ICP Forests Mant
[ Odzlz © dzlz | CP LO hEdJ tS H crown state is expressed in the classes of defolia
CzOMOBO HJWBdd Oyd"  j, Htwhilethe assessment of colour change and the comt
Ceddzso OO ff tetsyj dzO tsh Isj < damage estimate are not carried out any longer.

v OB jlg@ZzOM] HijWtsdd Oyd j ftjddO® UN/ ECE d EU
Table 1.Classes of defoliation according to UN/ECE and EU classification

s &0 O elsjfjd nHjUmsd °*EBBUIROL g
Class Degree of defoliation dzqh <O/ yd s
9 Needle / leaf loss %
0 dzj ds@ne 0i 10%
MmMdzOB ( 2 s dHghtO o .
1 (warning) >101 25%
2 ftc j H Maflerate >251 60%
3 ‘ d Severe >60i 100%
4 fMze O fhde®@s &zO 100%
[ dWtsdzd " Oyd " 0 Mmj fHtey Defoliationis assessed in 5% intervals and i
5 % d cwkzfdhi MmJ & 5 € dz( classified in 5 groups of uneven range (Table 1).

1).



4. l1toNpNnr duvédnod zuvf ¢ v 4.FOREST CONDITION MONITORING IN THE
gt JRMR3.2QYrryor I rRIJ REPUBLIC OF SERBIA IN 2013 - LEVEL |

o] BO ftosctcOBE tOHO Visual monitoring, which was conducte
sjtejdzz "0 dLoeteh j dzs dz@BIlg according tothe ICP Forests Manual for 2018 the
ftod 3O [ R GzE" 2 d&3j . © ®H qaf period from June to September on the territory of
fitcdsHEZzd®H CtcO" O My & 8shi o3 Republic of Serbia, included crown conditi
ftesyJ dzO MO © CtkzdzO d [k assessment and determination of damagesed by
Htco j <k ®tH BBdzj Misd d " IER diseases and pests. According to ICP Forests Ma
LO hedgj syl dzO MmMlsO® © ¢ crown condition assessments are mandatory on all
mModds Is®MgQPOEO ¢ sHJdzj , H s ¢ once a year, soil condition assessments every ten )
LJBdhIsO d Mls O j d i~ C as well as the assessment of nutritional conditior
W sdzd © Otcdzj 0dzOdzd L § tsB O 9 foresttree§ foliar analyss. Level | monitoring in 203
[sdzdIststed dze® 11R I g s i3X E&Bd was carried out by researchers and experts from
sBQoaddzd Mk dhMistOy de Oyd Institute of Forestry, S.E. &bidorests’, national park
hzd30temliso 5, m} Autes d° O ‘Djerdap’, 'Kopaonik® and “Tara" as well the Institute
f OtwS@Gs At jtoH Of Ad, AlssCeafOTits &k Lowland Forestry and Environment, Novi Sad &
LO dedLd MSts hEd®kOteMmlse s d S.E.'Vopodinaforests'.
d ml Al oatsHddzOh zd3j fi Figure 3 shows the distribution of Level | a

1 OMmdzd yd H O3s o f tod € C Level Il sample plots on the territory of The Republic
BdsdHdSOYyd® ¢ dn s OyO<¢ © 1 Serbia, presented in Geographic Information Sys
sjtediststed * d tdfkBdzdtj 4 (GIS).
ddzW sted3sOyd sdetsds mdMmlsj d3 Geographical Information System (GIS) is

liBetO¥ MEd dda¥ stedz®©yd digital tool designed for graphi and alphanumeri
Hdc dIs Odzdzd O dzOIs L O G tc O Y presentation of spatial data. It can store and manipul
ftej HMlsOokz tcj Odzdzd = 1 tetsflist great number of spatial data, perform spatial anal
ojdzdSdd3 Btets® jd3 f tetsflststecc and create model§IS approach to the whole busine
OQdzOdzdL § d d3tsH J dzj 1l R# f  of ICP Forestswhich implies monitoring of largscale
ICPL O hEZdgj, f @Ok g WO Ml &Y forests at the national level is an indispensabl
&ZO0 ddeotskz HELy OO °j dzj L procedure that providébe most adequate representati
sdiitclz< 0o O OH j §C 9 Ols Odizdzd of all data in the actual coordinate system. Gl
CosstcH dzOIsdzetsds MdMmisj d3dlz Mo procedurdas usedfrom the initial stages ahappingthe
lRe tUmbsizyf $O § syd° tgiH g H d network of sample plots (SP) aisdmple plot marking

Bt j X Jd zs¢ Oyd - § B dtsddzH d ¢ in the field,suppored byGPS (Global Position Systen
OHO ¢geizlz s BBt JqtcO® © 1 Ru handheld devicedo thefinal stages of enterindata n
1 1 uGlopal Position Systeym tlkz ydzd = [t the GIS system, making analgsand models and dat:
FdtsmO §tHOSOCO k& | rR4 fstoring( Ne v atali, 2011).

BsH j &zO d Oten d o(dteiCexj@datif2ala):

fts JRY ftesyjHlzted.
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Republic of Serbia in 201i3Geographic Information
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Mezzyo ' jeo 0 Mmj Stdhsd

Mdmisj &3 cHJj de@nlizj Cfstesjier @ d
CstedMmlsj<d [Of fHtets® jCyd t
I toyd L dats HJ W d dzad i Odzd U
fls O dzn O 50 WPHIO:2003).

dlsOB &ZzO dzO ts ¢ dzjrHudzd| dgf ot
sjtediststed " d tdfkzsddCy
mMded a3 § dz20 d Ekdzj " j &zO £ ¢
mMdzdyd 6. HftedSOLOd " O
1dets 2. [ Odedf zdzOIsd o dzd o5
/| Rd ftotsctc OBz, md dzg Syd*
Nd 7 Jdetset Of, sHdBs ts9 OC a5’ OF
HtsBd “ | - OMmOdz fted ¢ OL
OV Odze a3 ey drmr d Htesmistst

For the practical application of GIS, Coorine
Reference System (CRS) is usallith the help of
coordinate reference systems (CRS)ery placeon the
earth can be specified by a set of coordinatesisé
degrees of latitude and longitude to describe a loce
on t he e ar tnhniost cases,raf @rajeet:
coordinate reference system is used. The coordinate
projected in a twalimensimal plane by using a ma
projection. This and other relevant terms are preci
defined by international standar@&SO 19111:2003).

The location of trees on the Level Il samj
plots in The Republic of Serbia were specified ¢
entered into the coorditeasystem. Figure 6 shows tl
arrangement of Level | and Level Il sample plots. ~
use of the most appropriate GIS application can allo
to get a clear representation of the relevant alphanur
spatial data by selecting a desired theme or datum
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R were also compiled by

4.1. SAMPLE PLOTST LEVEL |

This year @foliationwasassessed oall sample
plots and the damageaw recorded and classified. T
following repat uses data from the field formseports
filled by researchers from the Institute of Forestry
Belgrade and the Institute for Lowland Foresagyd
Environment in Novi Sad, who were accompanied
experts, forest inspectors, forest engineers
techntians responsible for the particular sample
locality or area. Upon visiting a sample plot, repc
the Republic Fores
Inspectorate. They included the date of the visit,
names of the attendees, the most important obsemnge
and the evaluation of the completed field activities.

The activities were carried out in comple
accordance with the standards of the Manual. There
only the crown condition was assed in 2013other
observations and analyses were carried 0R00%).

The National Focal Center (NFGubmitted the
results and the required report to the Forestry Directc
(Ministry  of Agriculture, Forestry, and Wate
Management), as well as to PCC ICP with
headquarters in Hamburg (Annex 3).

Tree monitoring and crown conditior
assessment started on Jun2"1 2013 in the NP
Kopaonik on sample plot$5 and419and ended in the
in FM “Vranje onOctober &, 2013 on sample plo@7.

The field data obtained on the sample plots w
processed in the laborayoof thelnstitute.

4.2.NUMBER OF TREES ON THE SAMPLE
PLOTS

In 2013, the condition of foredfree species wa
assessed on 117 sample plots. Defoliation agsesse(

Cand the damage caused by biotic and abiotic fac

identified and monitoredro2@4 trees.

Graph 1shows the numbeaf tree species on th
sample plots. Beech is the most common spe@a3
trees), followed by different oak species. Theere516
trees of Turkey 0ak368 of Hungarian oak, and 16of
sessile oak. Thereerealso117 hornbeam trees, whil
the remaining461 trees belong to other broadleav
species.

Out of 338conifers on the sample plotspruce
is the most common species with 146 tré@ss account
for 69 trees, Austrian pines for 67, and Scots pines
56.

The number of trees per species
insignificantly different from the figures in the previo
year of forest condition monitoring.
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Graph 1. Abundance of tree species on sample plots
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Table 2.DefoliationT broadleaves in 2013

f sHOISOC
JT.GC{fr)lSCfQ OBO BABEG <

¢ dzd O ME d ¢

W dzts
1

Hiz<doeslgle @ < g5 MOC dzd H O gample plots in the form of text, tables, and graphs

G tc Ot

zmlzlq fls @ tc i) X ft the sample plots in Serbia.
' Bdtsc

is not to determine anycauseeffect relationships
However, collectinghese data over a longer time peélri
and correlating them witetand characteristics will giv
us a deeper insight into the causes of forestigeboth
in time and in space. The data on clime
characteristics, atmospheric depositions, destruc
inseds, pathogenic organisms, forest fires, dir
atmospheric effects, wild animals, rodents, or

distribution of lichen flora as an indicator of cert:
types of air pollution, will enable us to make conclusi
about the dependence of plant vitality arvieonmental
conditions. Defoliation in 2013 is presented for ¢

BdtsddzH d S Oyd 3MC d tigH & ¢
fCAL[RmBK&mMS B 20431 DEFOLIATION-BROADLEAVES IN 2013

Table 4 and Graph 2 present the state of
defoliation of the most common broadleaved speaies

Hornbeam was in 2013 the species with the
highest percentage of trees with no signs of defoliatic

d o3 (74.4%). It should be noted that all species had very
¢ ts similar percentages of trees in the classes of no

defoliation and slightiefoliation in this year's
assessment of defoliation.

d fmdoE

W s dedflZd O w P te@. cizH R dzdl

rdWsdad] Oy § 2@y
Defoliationi Broadleaves in 2@L
. c J Mis O dz¢
l OBl 1 E20O9 Adte HdZO.H sq’ls dzd h <Ot
Turkey | Hungarian| Sessile
Hornbeam| Beech Other
oak oak oak
broadleaves
1 4 dg@one 74.4 69 56 73.1 50.9 58.1
4 dzO/ESIyht 8.5 18.9 29.2 14.1 31.7 21.7
vdgj o &ZO / 7.7 8.6 10.5 8.4 13.1 130
mo¢ O / S 8.5 2.9 3.7 4.1 3.1 4.8
[tlsats |/ 0.9 0.6 0.6 0.3 1.2 24
100 100 100 100 100 100
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Graph 2. Defoliationi broadleaves in 2@l

4.3.2. [(A[{RMPERMPR 30 - 4.3.2 DEFOLIATION i CONIFERS IN 2013
Lt{rryR

[ 4 Wtsdzd ° Oyd ‘dakzd( t=mfdfHES ¢ Defoliation (needle loss or needle drop) in 2(
z2013. GtsHddzd dzd ° § %ts jndsdd was not registered in 92.8% of fir trees, 90.4% of spi
Cddzi % 9Ps.OlB OdzO W d3tipis OB O &! trees, 83.9% of Scots pines and 35.8% of Aust

Bistc© d 35. 8% MmMlsOB OdzO pines. This year, Austrian pine again pdwto be by fai
ftciHatSHAd2ddB EBHJdAROBO Lk 2 the most vulnerable species. Moderate defolia
fsCOL Ot HtcOfmlis d ydzts dzO ° affected 34.3%, slight defoliation 17.9% and sev
HjWt@&dd s | %0 » oHQ <V jtds defoliation 10.5% of Austrian pine trees. Only 35.8%
dzOB G ddzls j%,dIs J 1©Q@ tsdf 7 .Hg Austrian pine trees were not affected by defoliation.
10. 5%, HSC MOt 35. 8% Defoliation figures for tlese four coniferous
L On 9o 0O< J dzts HJWdzd  Oyd " speciesareshown in Tabl8 and Graph 3.
HjWtdd Oyd § LO yjbdted

sOB j d&zZOtedzts d G BdEitaONCHIS tF dis (

v OB j3kQ W sdzd T Qi d @O t8daes e d & 1
Table 3.Defoliation- Conifers in 208

r 4 wesdzd®™ O0ydq2a@3 v § Isd dzOte
Defoliation Gnifers in 208
mJj dz( v Btey Atcded {§ 4 j dzd
Fir Spruce | Austrian pine| Scotspine
14 BO / Nonl 928 90.4 35.8 83.9
4 zOB O / S| 1.4 6.2 17.9 8.9
Vd3j tej dzO@ / M 4.4 2 34.3 0
moOSs O / Sev 1.4 14 10.5 7.2
fwelsats /| De 0 0 15 0
100 100 100 100
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The collected data we used to compile a me
of defoliation in Serbia for 2@L(Figure 4). The may
presents a spatial distribution of defoliation in Serbia.

Defoliation was assessed for each individual 1
on the permanent sample plots. The obtained data
used to calcalte the mean defoliation values for e
sample plot separately. By interpolating the mean va
€ of adjoining sample plots, we obtained thaints with
the same defoliation values. We further used isoline
connect the points with the same defoliaticalues.
Isolines, in this case, indicated the same mean ar
values of defoliation in Serbia. This way we obtaine
clearer presentation of defoliation distribution in Ser
in 2013.
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Figure 4. Map of defoliation of forest tree species in Serhia013 (Orig.)
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&d OyEe JnsOp O®®, 0 HEC

gL0fdt10 JAr1d 117 4.3.30VERALL ASSESSMENTOF

LI{rrRLR. DEFOLIATION IN 201 3
stcj HdZO OdzOdzdL O H ! A comparative analysis of defoliation
d dz0 ctcOW d ¢ ts@akd ‘4ts d3 [f presented in Table 4 and Graph 4. As it was the ca
J GtsH( dzd , z 2 01 3. the pevious year, defoliation in 2013affected

U OB j4rr 3O dzO0 tsyj dzO0 HI W wdech J@agd * J§

Table 4.0Overall assessment of defoliation in 201

[ JWisdzd ° Oyd ® O/ De f ¢

Yyilsdds [ dh <Ot

Conifers Broadleaves
1 4 dg®one 79.0 63.9
¢ dzO/BS(yht 8.0 21.2
LV d3J t/Mati€ate 8.6 10.1
moO¢c O / 4.1 3.9
[toelsoats |/ 0.3 0.9
100 100

100%
90%
80%

70%
60%
50%
40%
30%
20%
10%

0%

Y § Is d dzO0edifers | dh < OtBgadleaves

OV dCtsds zZAZOtedzO By dzO s st s dtzf[
Graph 4. Overall assessment of defoliation in 301

0O< j dzd SH U4 Is d dz0tc ©. broadleavedspecies more than conifers. 7&0of
coniferous trees were with no signs of defoliation, wi

ZzO0 Yo dzf 6/ 3zs% B tots° O  broadleved trees with no defoliation made 6®. 9% of
the total number of broadleves

Bf lso
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EmMO¢C O
Severe

ou 3§ te
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Od dzOB
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oY Jtreorir 61 ofRYT O rr AJ5 COMPARATIVE ANALYSES OF
JrtrRJyrv -804 DEFOLIATION FROM 2004 TO 2013

l sy dzOIs Btets® © dzd h < The percentages of broadleaves and coni
GSHd dZOBO BJ L HiWdzd Oyd with no, slight, moderate and severe defoliation
COCtsd3 HJWtsdzd Oyd - tsdh d H( presentedin Table 5 and Graph 5.

CGteOW & tsdzlz 5 By looking at figures presented for this tgear

1 sMd3OtcO 2<d § jtedtsH period of time, we can observe very similar values

md CdzmilsOlsso OIsd d ¢ BSH both conifers and broadleaves. Conifers had the hic
ftodBdzd y des [k y etz g dzj s B 1 defoliaion values in the classes of moderate and sl
G tsH Jd dzj fr] O &0 9 j<dd3 { tots defoliation in 2004 and 2005, and broadleaves in 2
CObjetsted " OBO Ekd3j toj detse d and 2007. Coniferous species had almost the ¢
d 2005. esHddzO HBEC Mk ¢ degree of defoliation in the last three years, while
G sH d dzO. VU LOH® ] Isted G tsH state of defoliation in broadleaved speciessvea bit
Yd sddzOtemS dr o tefmis@, ° jH 5§ ¢ worse in 2013 in comparison to rather similar value:
dzdh <OtemC dn 9 tefmls O Mis ©¢ j the previous four years (20€912).

GtsHJ dzd dzj h Ists dztsh d ° § z

Z° JHdzOyd day Y tej H - SHdRDI2)yJ

v OB 5@ sStcj HAZO OROdZdL O HjWE2B Oyd jJ E fitedtsHlz 2004
Table 5.Comparative analysis of defoliation in the period 202013
[ jWsdzd OUy@go1® 2004
Defoliation20041 2013
2004 2005|2006|2007200820092010 2011{20122013200420052006|200720082009201(0 2011|20122013

1d B
None |50.1|46.2| 64.8|67.5/63.4/64.7|70.1| 78.1|78.3] 79 |59.5/51.3|63.8/53.5| 61 |68.6/66.8| 68.6|70.8/63.9
4 dzO¢
Slight | 30 | 32.5|21.6/19.2/23.6/22.7| 18 |10.8]/10.7] 8 | 27 | 33 |25.2/30.8/27.7|21.5/22.5| 24.2| 19 |21.2
LV 3] te
Moderat{ 19 |20.1|11.8/ 9.7 | 10 |10.2/ 9.2 | 7.8 | 7.7| 8.6 |12.6] 15 |10.6| 14 | 9.9|8.6|8.8| 6 | 7.6 [10.1
mo¢
Severe| 09| 12| 12]|21| 3 |24|27|33| 3 |41/09|07|03|15| 1 |07|10]|0.6]|1.8]|3.9
[ tols g
Dead | 0| O |06|15{ 0] 0] O 0 |03/03/ 0] 001/02]/04]06|/09]|0.6]|0.8]0.9
50.1| 46.2| 64.8|67.5/63.4/64.7/70.1) 78.1|78.3| 79 |59.5/51.3/63.8/53.5| 61 |68.6/66.8| 68.6]|70.8/63.9
Y J Is d dzoridefs | dh < Biocaflleaves
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Graph 5. Comparative analysis of defoliation in the period from 2004 t3201

6artoeluevl 1] vudnr v o4 (6. TREEHEALTH STATE AND DESTRUCTIVE
V1t {JYLRAR JzunnNrno AGENTS ON THE LEVEL | SAMPLE PLOTS IN
IR[R1ITRSOARMUSRI uvoYs®l 2013
v 23015 [JrRrR1R
R a3t dzj d3j d@d@y drorest Monitoring ICP Forest Monitoring Programme is genere

ftesctcOdRZO i HMISOe? © @6 J d one of the largest projects of forest biocontrol that h
JgEOHO dLots' jdzdn f tots® 1 € C ever been performed in the world.
he j skz. After a decade of reaech within the ICP
1 0Ctsdz HJ yJ ded | d mls tc ( Programme, the renewed network of 130 Level | san
ftetsG e Od3lz, dzO tsB dztso ? j dzts® plots was extended with new sample plots intendec
1sotsO© 1. drLHoet' jdz Ml dzgf intensive monitoring (Level Il). There are now fin
ddzlsj dzL d @ dzgd s dzd Iststcd dzé (- Level Il sample plots in Serbia.
zO0 Ijtedlststed " d wteBd | d The criterion of selecting representati
1doetsO 2. parameters that define a forest ecosystem is now k
stedlsjted  E2d3 tcJ l]’ ted L d dz fulfilled, because the stands in which the sample ¢
Cs°"d Md ftOlsy O HJW were established are completely different in a numbe
LdzOIsdets " J] todd3 d fn |74 dzq’ economic and environmental characteristics.

N’Q—g-l_
Q

Ciftz MOMIsts® d dzj GHJ M (S There are both coniferous and broadleaveds

fslsf zdzs tOL dzd ydlsy § ts i c among dominant tree species and the forests ar

JedsdiimMt dn thtse d dzO. different types, which means that they meet
[d'E HBB]&OS dd d3 o tcf requirement of sample diversity.

fsoteh JdzORRO Mk d dzdh <Otst Further research on the sample plots \
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produce much more extensive and complete results
a better insight into theomplex system of biotic an
abiotic factors at this level of monitoring.

An intensive monitoring of alluvial forests in tt
lowland part of the country (pedunculate oak plots
Vojvodina) was continually carried out. A new sam|
plot was established ia beech stand (sample plot Ci
vrh near the town of Bor), since beech presents by
the most common species on the Level | sample p
Site characteristics were also studied in a forest
grows in the mountainous altitudinal belt (Kopaonik).

In this way, the programme of intensi
monitoring of forest condition in Serbia included t
most common forest complexes in which the vital
‘ health status, and ecology of our most common fc
communities will be studied both from a biological a
from a commercial aspect.

The results obtained from the research studie
the changes that forests undergo, by using the
environmental factors, will enable us to define b
spatial and temporal trends of the state of for@stsof
tree species andheir crown condition in differen
regions. The wider context can include the correlatio
the data on crown condition on the relevant sample |
with the data on natural and anthropogenic stress fac
which will further give some indications on mail
relationships between forest vitality and stress.

The results of both approaches eventu:
revealed the most common forest pests, i.e. agen
plant diseases and abiotic causes of tree damage, \
together led to an impaired health state of sartrples
and consequently of the whole forest complexes.

Tree damage was classified and determi
according to the specific plant part in which they w
identified and according to the symptoms they cau
The symptoms were further specified.

The most coommon agents were registered, th

- scientific name stated and the time of their presence

in this and in the previous years determined. When
the relationship between the cause and the imps
health state of the plant was easily recognizable,
intensity or degree of attack was assessed. Wher
symptom of disease or damage was exhibited as the
of assimilation plant parts, the intensity was determi
as a degree of defoliation expressed in percentages.

Among stress factors that normallause the
greatest damage on forest trees and because of \
this year will be remembered as a year of enorrr
forest damage are forest damaging insects. This ma
damage was in 2013 caused again by gypsy mc
Lymantriadispar L.(Lepidoptera Lymantriidag, which
is from an economical aspect, the most significant |
in forestry. There are many ways to measure
abundance of its population and any indication of
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Cs'"d Mk ddzouyd bkL tetsydzd yd increasing number in the gypsy moth population i
s ©B dzd d3O oo =< j S =2°01 3. forest was one of the the ntosrgent priorities in
Z§ Odz< J dz COB GtsHJddzO d30Mm previous periods. The prognosis that the outbreak o
hzdsm¢ d h Is J Is dzd d dzmd ¢ Isd . gypsy moth would affect a wider area, mainly in eas

dLOLdo Oy dOMBe dzd ~ h Is j Is C Serbia, proved to be true and the attacks were often

ZzO' L dz0y 0O dzO hisj stsyd dzO - severe.
Lymantria dispar L.(Lepidoptera Lymantriidag. In the town of Bor, where a new intensi
I eedzesmis f sf 2dzOyd ™ © d3d to? d monitoring ample plot was established in 2013, gy
Mo OCO dzOL dzOC O f§tso j <OF O moths occurred on around 12,000 hectares of for
Bqd&z© " j &Bi' k2 ftwedds ° j f 10,000 hectares of which are privatelwned and the
MiLtsdkOBO. 1 wtsedtsL J HO < Jrestis stat@wned. The greatest damage caused by
GteOHOYd " § Gk OO d Is s gypsy moth was recorded in the area of Gornj
e dzOo dzsdz @ fdls g\ dzjts B ) Is d dzd Tanda, Luka and some parts of Zlota, where the tote
LdzZOyoO " dzsd3 tsB d A3z . 400 hectares were totally and as far as 900 hec
10 HsHtezy 2 s hIsddzj partially defoliated. Insgnificant damage was causec
GtsHddzd ddzMlsOdzdtcOdzO d  dzt the gypsy moth on 1,200 hectares of stateed forests
dzls j dzL d @ dzd dZsdzd Iststed dzG , Measures of mechanical cleaning wexaried out in
12. 000 =~ jSIkOtt® h Izd state forests, but we do not have data whether and
10. 000 HiESEOWL@)Y OO dztf 1 privatelyowned forests dealt with this insect which
dzO‘ 9J <4 hilsjlsg S H G considered to be one of the most threatening bi
tc Iz Yy ' k2 |ttt Odzj, v OdzH J agents affecting forest ecosystems. Headquarters fc
J dz0 Ek¢Ek 1]’ dzs 400 & J gypsymothcontrol ere organized in each municipali
B dch Lz 900 ~RJjSIsOtO® HJj andseveral actions of destroying their egg masses
~nd CIsOtO Htoy Oazirdz tsh Hz carried out in the first quarter of the year. The progn
J<d 0. [Jjtd d&d ~ Odzd y¢ tare that the next year ‘s attack will be stronger t
Htcy Qo dzd &3 h & &3O 30, H 8¢ regarding the area affected and its intensity ba
fsHOyYyd HO dzd " J d € tsdzd ¢ threatened sites. Trees defoliated by gypsy n
dZzjflsdqte® Cts°d My Btc®O " O caterpillars experience radial growth reduction :
Ocjdzmy ¢t hEedkM¢j J ¢ tfMmdMm decreased seed production. If defoliation occurs «
Bd ts WstedzddteOdz h IsOB L O once, it does not lead to the death of trees. Howe
Mfteseo jJHjdes * jJ dzgj Ssdzd € 5 trees with several consecutive defoliatioae more
dzj cOdzO & ftcosdyz § o Otels Od likely to be killed. There are other adverse effects

fts
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f tcj dzOdzdzats ) 4 dzd n f ZdzOyd * defoliation caused by the gypsy moth, e.g. newly forr

sf Omdetsmils L © h : O dzd leaves are attacked by powdery mildew ¢
fs”mMC] Ckdazlskztej . fdzgj H30O< jf subsequently by other insects and diseases.
syd Sk j Mmj ~wh “Oyd dzOf When autumn comes, it is necessary to visit
fnd3d M dzkz gdzlsj dzL dIsj IsO dzO foot as large area as possible of forests in which
MisOded " Isd izO. v Mdzj H G s dzts B damage caused by caterpillars or adults swarming
MmMdzO°¢ j dz ° § ftedtcOMmIs H tco dzj recorded during the growing season in order to make
md d3d dzO. 1 sdzj G ts dzts B t¢ iy Is G adequate control strategy for privatelywned forests fol
sBdufzsH tedzOL d HB Mbkh j ¢ O which there were no accurate datn damage
mMi ftdtsed odhj k0, ts iz Mechanical cleaning or removal of egg masses can
mkh j ¢ 0O. ltedlstsdz My z h £ only after the intensity of attack has been determi
‘"0 ?0°'k d Hwkzcej hisjlsdzj According to the Law on Forests, all forest owners
dzdh < j dZzof OHO f it J dzdzd yO, users (both of privatelpwned forests and forests
Btsdzi Mis( . protected areas of diffent categories) are obliged
v CJdMmd¢ J i3 Hfj~dfHEdz  “dgj take control measures (removing and burning
B ssHtsdz sBd<d hilss o J <k masses, coating egg masses while they are stll ol
C" 5° ol stsCtsd3 o J 6 J IsO1bark of standing trees, etc.) against gypsy n
dJodHj dzlsd e Odzd n hisiIsO s H populations, and forest directorates can pro\
ftoddzj <jdaei OCIdoe desfmisd tcts professional help and remmendations. The life cycl
ftcd o Ols dzd h Iz d3d LO Cts° J of the gypsy moth includes a resting period, which [i
fsHOYyQdzjsls ez N Isj s OO, f tc from the end of August to the beginning of April, wh
MlsOea? OO hilsjlssyddai  H it can be mechanically destroyed by removing
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S oyd dzj dzOtf OH O, B lz<] burning its egg masses. Chemical control measures
ydh <Jji‘lkidzd h s©o ©¢ j d3 ° O©° dzd = be also apped. Egg masses can be coated v
1ty &30 1 OCtsdzke s h Z2d3Od3O ) chemicals for winter sprayng or with petroleu
hEdsO ("Ekd3j Bk  tafd ohGAsdggts L € gasoline or tar as it used to be done in the past. One
COs ftodtesHdZO HBBWKGO tOL (of petroleum, if properly used, can cover and des
sBOojLd HO MO ¢ tej HEzL d3 2000 egg masses, i.e. it can eliminate about 1,000 O
d Mo’ de O dzj 6 OdzO, ff tc J possible caterpillars. When using colourless chemic
Csted HEBJj<dm MIsOB OA&O) , such as petroleum, some paint should be added to
ftolzyd MmMstekzydzz § sdi3s< @ ¢ coating the same egg masses several times.
fJtedsH dBJteseo O © tsH ¢ tO (countries use products based on the scent of ash
COHO My aB3d n Odzq’ ys¢d dtsyJ because the gypsy moth, which is knownaasinsect
MO0 de0O° jd3d " O dzdr dzi ¢ Oz that defoliates more than a hundred of differ
~ndd®3d " MCJ dilstsH] IsOCts N Is broadleaves, conifers or even herbaceous plant spe
Mej HMlsadBO L O Ldd3mMmEts  for some reason, will never eat a leaf of this t
1 J Istetsdzjlzjdgm o, dzts d3, C Ols tc O dztc species. Biological products, which have selec
i slsteiBd fJjltetsdzj 2d3®© ° j H effects, are usually applied froair. However, this is ar
ftcj B3O J d EkEdedhIlsd ¢t 2 0 expensive and insecure method because it is necess
Jdzddizdddzedh j tCts 1. 000. 00 0 waitfor the right time for its effective application. It
Csted Mmls BJjLBE " dzgO fMtej H Mls actually a very short period of time and even when
HSHOIkd dzj Sz B ®EdD H @ jROLstart applying it, the success of the operation is
fklsO. UV BBGEOIsd  dd3d L j d3” O uncertain due to unpredictable weather conditions. -
&ZzO0 BOLd dBJtedmMO °~ OMj dzO  method is the last option, and it is applied only
cOL dzs G O, ft5 yd dzz HO ka6 d inaccessible forests with alarming scenarios.
Jo¢s BtMmMisd Ets 100 oteMml Gypsy moth is known as an outbreak species
LJ?OMmisj Bd? ¢ . 1 d tsdztf h SHJ outbreaks occur in cycles that can last from sixetces
M4 dzj CIsd o dzts, sBdydzts mMJ & year. However, there was a long period of latency in
ss 0 MCEY d dzgj Mdc kzteOdz last century. It lasted from 1965 to 1995. There h
Zuyd dz0¢ dzj f ntsHdets Af tsctsH d been 16 outbreaks in the past 142 years and
f tcd d3d dziz, O LBtse d3d Isj tstets seventeenth started in 2002.
HO d "J btjldttOo® j Eztfh In 2012, egg masses were destroyed on
AsHBies O9 OF j LOf sydsj A L 30% of the threatemearea. Therefore the damagi
sflsdizds. [o0O0° d3j stsH  tsfcinsect population spread from63.000 to 360.000
My &z IsOBB GHJ J ftwdmlskzyf hectares, which is the area of forests and orch
s¢ sdzdtsmilsd OdzOtGd3® dzls dzd . registered as threatened by gypsy moths in 2
sL dzOIs ts J HO c¢ks Ot, Outbreaks of gypsy moth threaten to endanger
fjtedH] fto]j dzOdzdetsy j “fOs (6 forests in The Republic Bska, Bulgaria, Hungary
GsHd dzO, ®BOHO " J Ek ¢ tetslsj ¢ Croatia and The Czech Republic because its caterp
H S 995. GisH(Jddzj . v dzOh ts can be carried by strong air currents.
G HJ dzj Bddzs 16 GctwOHOYJd" The largest areas affected by this insect ar
200 GBH(Jddzi . the following forest estates: Lozni¢around74.000h0),

2012. cetHddzd dzj ¢ dzO Kursumlija(around60.000hQ, Kragujevac(around48.

:’ﬁ-*"’[ﬁIr—'g- Ao hcNaARroo -G -Q.Wﬁ.a-g—

sHMis Fetotsy j dzd n f ®o teff gl 000 hO) Leskovac (around 39.000 ha), Krusevac (
hlsjIstsyd dz; MO 163. 000 {139.000hO)Up to now, gypsy moth egg masses hi
Ctsdzd € ts d 2013. G tsH d ¢ been destroyed on 50 % of stat@ned forest area an
tcj cdmistctso Odzts COfs i ¢ te s J only 4% of privatelyowned forests.
Fetotsy jdzgj d hkdgy E tjdks It is important to protect natural enemies of
[ O " OmE s’ , Mmoo Olsm¢ ts° gypsy mothi birds from the families of chaffinche:
ftoj desh j ¢ O ¢ Efipgdody y GO Soddg Hfif blackbirds, coockoo birds and other forest sbirds, as
O 9j<]j dzOf OHdzzIlsj { ts well as useful predators of gypsy moths among inse
GOLHddMIses dB3O: [ tsL dzgd yO© ( 1 forest caterpillar hunteCalosoma sycophanta and
(¢ 60. 000 n0Q), s te O G kz various other species of ground beetles, such
[imMEsea Oy (sEts 39. 000 =~ ¢ Calosomainquisitor, etc. It is also necessary the stL
[jecdkzO ekBOtO Mk HB MOH the relationships between the gypsy moth in diffel
fwBtch ddzO HiYy Ooadzdrs d Mo Jj ¢ developmental stages and predator species.
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h 2 30. Inovative research projects which favour 1
I slstejBdets “ J NisdlIlsdlsdj control of this pest by using various bioagents (m:
ckBOtt® HIsdyd dL W Odddzd ., produced purposeful parasitoids, suchAgznthelesp,
f4J90ydvyy, CkzCOadylz dIsH. Ooencytrussp. or pathogens such asnthomophage
GzB OttO® o3 ' ko jdzhd © Isdz@sosolng maimaga produced in biofactories) and testing t
sycophard, d &BOdzO GCalpgprsdinguizi€od efficiency of these measures should be the r
Btets' dzj Ibteykz?¢ji dlsH. 1 d Is important part of future actions in fighting against th
SHdets J dL d&3j ' Ipls Ge@L" elzts3Gdzd « damaging insects in our country. It will introduce 1
HEBRBO<ddO d fttj HOIBMSE d- socalled ‘good practice” that should be the basis
ANQotstcdL 859 OF § d dzts © OIs d sustainable development in our country.

ftots” jJICE OB Mmj hlsj Istsyd dzj Defoliation and extremely severe attacks
cOLudfdsd = B JBOGJ dzOMmids (dEOfF gypsy moth were registered on the following sam
ftetsdLojHJ ded m i O Apantfiddess gpH plots: 23, 24,28, 29,34, 35, 36, 39, 63, 66, 68.
Ooencytrus sp. COts d gL oL d
Enthomophaga maimaga - [z BdBW OB tec
dMmMf dlsdeo O © MmMddertesdzsSE  H J
d dzls § ¢ tc ©dzdzj d3d ted BisteB jlIs
mMEzLed OO0 tcoaOCB s OMmdzed n
d Hitsdzd < EmMe stets sOC L
dL  JHdOyJjdkkz MO0 stMmdase dzd ¢
tOL OB O.

| tdztsB tefls d gL 2L j Isdzts
CdemisOlstso Odz " jJ dzO Mmdzj H § <
36, 39, 63, 66, &

sdzd C.O MO dzts dzj cdzs G kzB OO  BHEOMdzd dzj
Figure 5. Gypsy moth egg masses and adult moths in copulation on sam#8 plot

[ 5 d3d dzO dzls dzO o tofls O dz0 Beech isthe dominant tree species on the Le
Jedzjndesd3 8”7 2 | doatsO 2 A tlsample plot and the Level Il monitoring plot Crni v
v 2013. ¢ tsHddzd o dIs Odzdzts fi near Bor. The vitality of beech forests wis 2013
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O¢ zls dzts Eeototsy j dzO ff to j o critically endangered primarily by defoliating insects.
HJWdzd OlststcO. s Ot d f{ toj itwas the case in previous years, there was again a
Csdzmis Olstso Odz ° jdzdidz@zB tBO f attack of gall makers and miners on the leaves. Tl
d3d dzi c ©. Nikiota fad tHtg.), BEzC o d were Mikiola fagi (Htg.), beech gall midge, whicl
GOdkzd y 0O, Cs" O Mlso Ote® ¢ Odz makes galls on beech lassthat consequently twist an
ZOC sdz stse O Hj W Rydptidernu$ fadff deform andRhynchaenus fadi. (Syn. Orchestes fag
(Syn.Orchestesfagi.)-B 2C o d dz MiztcdzOh L.)71 beech weevil.

10 BB  dddd BERZESodd Weak to severe attacks of these damag
LOBjdzjyjdz “J MmMdzOB Hts ° Cinsects were recorded on numerous beech trees o
1 RU: 78, 76, 77 . following sample plots: 78, 76, 77.

zlktts Mjif sy jtets € 50 @gdo As regards to beech fest pathogens on samg
h 230 dzO0 1 R tg cof8Misde st ®'dgsH d plots 58 and 61, the presence of individual conks
fedmMzHOeBEsY sStc© d dzd vy dzls centre rot along the whole beech trunkasvecorded. A
YydlsOoe tsec B HGBEZO O dz2@ d3@zj w great number ofFomes fomentariugL.: Fr. ), (Syn.
¢ Ote fis@Fsmes fomentarius (L.: Fr. ), (Syn Ungulinafomentarid_inn./Pat}Ungulina fomentaria
UngulinafomentariéLinn./PajUngulina fomentaria | conks was registeredn felled logs. Beech trees hi
MsOB &z B3O BEZSCOJ] tj ¢ dMMmlststsce central rot on thérunks(Figure 8), while their bark wa
HJBdzd kO §,utdg® @& Odzj dz0 affected by cankers ofCryptoccocus fagisuda in
JodHjdzlsdteOdzd d3 tOL dzd yd Is d different stages of its life cycle (Figure 6), as well
d dzfnj Crigo@ccocus fgisugd.. ( & dzd6f © € O various wooerotting fungi in the stem baser on the
cOL dzdydlsj ¢?deoj (kL tets( branches (Figure 9).

MlsOB OdZO, ddzd d&P ¢ tc OO BO

ddzd 6.0 { O¢ ¢ tste jCrypicoeuk € ¢ e dzd .0 1R 41, RLdAzjlIsc

fagisuga.. Figure 7. SP 41 Exit holes
Figure 6. Bark canker on a beech tree with
Cryptoccocus fagisuga
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g dzd B.O A J dzlstc OdzdzO Is tlodej »

Figure 8. Centre rot of a beech trunk

MmtcOMmistse d &AWk < tflzlz &30 ¢
1 dsddzn S Oyd MEdds lsOys Od3(
fn dzO kedzuspetraegMatt.) Lieblein, Q. cerrisL. d
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tc OL dzd O3
Hice J .
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Bd? dzj
so stej o d dzj
J H s6 0O
sdes M € J

Hj &zse d 3O fls OB dzO
LtedL z dzdMmdsts Ofmd di3q
fzf s?¢Cj, BAzOH | di
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fsd3j dzgzlsts d ©BOL dztsy j dzts
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ftkf . ©Oddr StOfjlsted
CtcOH G j dgj otefmls § ¢t 4§
d2j Sz S5 kL OMssfdds ¢H
sMdzOB? j &z0 fMlOB dZO 1 sfls

hisj Istsyd dzO. VeSS Mk &
HtS o J B30 EBROC jdse  fHis ded
dLtsmMlsO" j d fO0Clsdydss fJ
tsB dzts o J sodnm hE&GO. l eiis .
hilsjlsd s9 OCo dn cOL d&3j 6O
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fMtej <k ZO0 dsCoddlsjlsddizo

BlzCoj
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Figure 9. Dead branches of beech crowns

s dzd ©@lkzo j

The most common oaks on the Level | s&m
plots are sessile oak, Turkenyak and Hungarian oa
QuercuspetraegMatt.) Lieblein, Q. cerris L. and Q.
frainetto Tenore and they are host plants for about
species of insects from the orders of Homopt
Coleoptera Diptera Lepidoptera and Hymenoptera
These insects spend a part of their life or some stag
ther life cycle on different tree partsrhich means tha
they are trophically dependent on these trees. They «
assimilation tissue, flower and leaf buds, young shi
and twigs and they suck plant sap. They are ei
xylophages or they make formationswhich larvaei
gallsi are made.

Out of the total number of insect species, 0
10% are economidlg important pests in forestry.Heir
populations in outbreaks can produce devastating ef
on the helth state of trees and distuthe balance ir

* forest stands and plantations. The most signific

among them ighe gypsy moth- Lymantria dispar L.
(Lepidoptera Lymantriidag. There are many ways t
measure the abundance of its population and
indication of an increasing number of gypsy m
population in a forest is one dhe most urgent priorities
As mentioned before, there was an outbreakefyypsy
moth in 2013. It affected a wider aremainly in easterr
Serbia.

A group of early oak defoliators is made
species whose several consecutiwbpeaks can caus
physiological weakening of trees and thus make tl
susceptible to secondary pests. If they cause a
defoliation, growth increment is decreased, s
production is absent and practically the whole proces
natural forest regendran is stopped. The species tf
cause such calamities are oak rollers and winter mi
The species that are most commonly found on
localities where severe attacks had been recorded i
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GtsH Jd dzOBRO L GBuddzjdsQfdeH d fylz previous year are: green oak leaf roHdiortrix viridana
M Oe d Tadtux viridana L. Y kisd R tOlL., yellow oak leaf roller- Aleimma loeflingianaL.
Aleimma loeflingiana L. (Lepidopterarortricidag,; (Lepidoptera:Tortricidae); and winter moths : feathe
LOlsdds L j dztizts @gy ts €qQpthispennarial., thorn - Colotois pennarial., Agriopis sp., mottled
Agriopisspp . , 9 j dzd ¢ Hrannitdéaliagal. O umber- Erannis defoliarial.; Alsophilasp., and wintel
Alsophila spp. 30 dzd - OperGphteyab@mata month Operophtera brumatéa. This wasthe case with
L Jots COOSIsjtedhj 1 RuU c the sample plots itheNP "Djerdap’. A great number «
~ntlcOMmistso O, MdzOH Edz ° j assessed Hungarian oak trees suffered from a lo:
BdIlsO¢ OfMmd kddady dsteditsc gt assimilation tissue caused by these agents (SP: 1¢
Zzd Ctsdisyg cpdzf = (MIr@e Od® , 21, 37).
A special speciesof the Cynipidae family -
1 09 J dzd ¢ s dif IsBQBEO dZDts dgfy =@l Neuroterus quercus baamm,as well as mining insect
M EkCynipidae § s Jj B dzts Nearwdnus Oquercu: of Ticheria ekebladella. were detected on a gre
baccarumSaod d3f dzj Talfieria ekebladella. number of Turkey oak trees.
10 Ld&zOyo dtsds Btets' &z fr Substantial damage caused by insects
£ 2013. “O0C0 BhiIsj<j® O registered on aonsiderable number of treebat 11%
MlsOBOWZO dBO f tsd3j dzzIls© tsh I of all trees) in 2013.
ssHE®@CdIs® OC O, dL HOdz®D In poor sessile oak ppice forests (SP 78), tr
MdzOB 8 SCtsdzHdydsdese MiIs O presence of oak powdery mildevwMicrosphaera
fdlsOf & MistOpd® ¢ tgshdz@ f ts alphitoides Grif. & Maubl (SP 21) and the pathoge!
tcj cdMmistctso Odzts - B OMYstsd ) z ) Mycosphaerella maculiformigias recorded both in th
Microsphaera alphitoidesGrif.& Maubl (4 R s g crown and in the new growth. Woodrotting fungi we
f Ols 56 j Mg@osphaerella maculiformis. [H present in the form of decawyngi on branche®r as
d 7d¢ Md dzdzdisslz  ddipdatp alx® 3 dzd y4 ~ ck prismatic centre brown rot on trunk&.weak presence
‘ C YyJ dzlstc OdzdzO® dite € O H Jf Bt of canker formations and decay was registered on
cdMmsteso Odets * j f toed Mz Mmls branches of Turkey oak trees. The damage cause
Fdzijxd dQj c@Bd@dzOB JZ |9 id3 insects was detected and assessed in one third «
ddzj S OO ¢ sdzfls Ols ts 9 O d; marked sessile oakees (29.2%).
-2l dls© OCsoadr BB J dzj» Other destructive biotic agents includ
sMisOdzdr Bdtslsd y$ dr~ parasitic flowering plantd white mistletoe Yiscum
d dz0 y dzd d3 Gt OdeQ A3 flsat albumL.) and yellow mistletoe Lioranthus europaeu
Mise s f Otc O & jsdthm alpwm Jacq).They appeared on individual branches of oak ti
Is j d Igg(,ard:tms e(ropaeudacq) ¢ ts * and caused physiological weakeningtloé trees whick
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90  E WdL dsdzsh § sH HalAat made them susceptible to the attack of serious w
HdMfsLdyd & L O dzOf destructors and pests (sample plots 26 and 27). Frt
jIstsyd dzO (1 ©®u H g 6 dzdf d3C bodies of wooerotting Coriolus versicolor (Fr.) Pil.,
ftod Mizls dzj mk C Ot f & ¥Cwmrieljls Fomes annosuas well as centre rot caused by varic
versicolor (Fr.) Pil, Fomes annosu§¢ Ot y agents were found ohé trunks of Hungarian oaks.
stelzgzj OL dzdydilsdrma kL tetsydzd ¢ The most common tree species in conifer
1 0°LOMskY ? jud@A ‘Isjd dte gk forestsareAustrian pine, Scots pine, spruce and fir. 1
iz ytedzd d Bjd&Zd BTtStS, fn « assessment carried out in 2013 showed that one fif
2013. ctsHddzd f jIsddzO H the total number of marked treésd visible injuries
s ©B O dzO, “d MO eodH? de dd3 caused bydiseses and pests. A dangerous patho
Btsdzj Misd d . b ls jfisGsiiuisti) df idagigc Chrysomyxaabietis(Wallr.) Unger was detected ol
UJ Isd dzO'dzo Csdzils Olstso Odz spruce needle§SP 419 and 420), but only in a small
Chrysanyxaabietis(Wallr.) Unger ( 4 Ry 4 1 9 number, while CenangiumferruginosumFr. (Syn
Odzd k2 BO Yy @& tplyFEaskEn Is Glg CenangiumabietigPegs.)Duby. and Lirulanervisequa
Cenangiumferruginosum Fr.(Syn  Cenangiumabietis (DC ex Fr.) Darker (SynLophodermiumnervisequir
(Pegs.)Duby. d Lirulanervisequa(DC ex Fr.) Darker (DC ex Fr.)Rehmoccurred on fir needle§.here were
(SynLophodermiumnervisequinfDC ex Fr.) Rehm. completely dead and broken trees covered by lichen.
ledmizsdzbs iz ds mMkze © d The needles of Scots pine hBdthistroma pini
fslsfzdzts BSBtOMdzZO dzdh O° j o ¢ Hulbary; (Syn Scirrhia pini Funket Parker)and
1 0 uJ sH fa@tEz® § © ¢ iy @jtaiZj d + Lophodermium pinastri Lophodermium  seditiosun
Dothistroma piniHulbary; (Syn Scirrhia pini Funket (weak attack) as well as Clkxlaneusma minys
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Parker)Yf Lophodermium pinastri Lophodermium Sclerophomeasp. and woodrotting Fomitopsspinicola
seditiosum MdzOB d * ¢ &z@lfsl@ngusma minu: (Fr.) P. Karst (SP65).
d <lerophoma sp COf d Is te A weak attack ofDothistroma pini occurred on
Fomtopdspnicola(Fr)P.Kar st (1 RuU 6 ! the previous year's needles of Austrian pine. A hal
sdzO B ddthi€roma pini * ©9 ? © 50% of trees have some of the aboventioned
ftesh dzsesH d" ¢ dg3c drty ds.d eiAies®D diseases.
ddizd 50% MlsOB OO ddizO dai € J The needles of Scots pine hBiprion pini L.
1 0 ujlsddzOiO’ i dhtsBlpr@ddz and exit holes of Siricidae on sample plot 41 and tl
piniL.,dz0 ¢ tsted dL BjidddedO =i t5° were some mechanical injuries on the bark (Figure 7
d i3 ~rOded yc © tshilsjrxj ¢ 0 Ctst Spruce bark beetles were also present but
mj tedsd md md s O@ES'HJz" . small number.Ips typographuls occurred on dear
MmMdzOB d ° j d3 Ipss Byppdgdphus.” ©e » ©  f uprookd spruce trees.
f shidp»] dL OI8 @ilaktc Y J Among other types of abiotic damage, th
[hIsj<j® 0O OBdJBIlsdS se6d were norparasitic gnarls. They were found on the st
shis Odzddqd dzj §f Otc OL d AP O * z€ bark of individual beech trees. Frost cracks were ree
Ctsted H JBOdzZOH FdzCnsdle B Iz § ¢ apparent along almost the entire tree trunks.
[ OL s ppd dgtsy’® dgasjstso s Yj o There were outbreaks of forest firea several
H j B dzO sample plots (for instance sample plot 41) in 2C
V] 2013. e¢sH d dzd H tsh dzt which makes fires one of the factors that resulted in
hEdsMSdr Y O0teO® dO dzj ¢ tsdzc complete loss of assimilation parts. After a fire,
fO0 “"j et Bdts ° j H Qde tslzls ¢ affected area is overwhelmed by pioneer vegetation,
fsflzddd tHMmkzMmise sd3 QMfd in succession by strorg or invasive speciese.g.
ss6 0O, f sy Otedh IsO tsMme ©° O blackberry) or by comercially poor species (birch
mMeCyimd d Ekfmf jh dzd ( § 1) dzt sample plot 53). A comparative analysis of dam
' 9 S H dzts mMdzOB 5 according to its cause showed that damage was fou

4 ¢ tsdztsifzin e d L
(Btej L OJRAO )53 tstcj H dats d3 13% of conifers and 18.8% of broadleaves in 2
LOMEzYf? j dZsN’s® HBEEGRO kL tc (Tableb).
Yd s dzOted 3O d dzdh < Oted BZO ¢
1 @B @dzA &z O

v OB j6EQ@ tesydzd yd thilsj<j 0 dO MsOBdZzddkO E 2013.
Table 6. Damage agents on the trees in 201

; ) ZIsjls0O . zIsjls0O .
zIsjilsO zIsjlsO . zIsjlsO zIsjs0O
q dzfyj /Oama{ ¢ gpapa | OBABEAdY  2BJISO B Fonana| B¢ Od&ds [ MbOd e o
% 0G j dparfipg v 59 fAlt@opoge L Oc OMDanfa( h Is j/@Gth
ge caused by | ge caused by 8 ge caused by ge caused by
. ) ge caused by nic damage . ge caused by | er damage :
insects fungi L fire ; insects
abiotic agents local pollution

]Aﬁspgjcisesd 113 41 17 0,4 0,1 0,0 0,5 18,1
] gﬁigrgzom 0.6 10,7 1.2 06 00 00 00 13,0
]S(gotsBpiJneﬂzq 0.0 0.0 0.0 18 0,0 0,0 0,0 18
](;pruﬁged:’)tG ’ 14 L4 14 0.7 0,0 0,0 0,0 49

1 O [Fig dzi 0,0 0,0 14 0,0 0,0 0,0 0,0 1,4
)Au(ztria;ﬁ:asintgq 0.0 50,7 15 0,0 0,0 00 0,0 52,2
]Br(gadlgigeps ) 12,8 32 18 03 01 0.0 06 18,8
! BEDeeCE”Z ¢ 16,4 43 0,7 0,7 0,4 0,0 0,1 22,7
Tl]rk(Zy c/;:ik‘J by 6.0 17 0.4 0,2 0,0 0,0 1,0 9,3
Hlngariafg gﬁ’ 87 3.0 0.8 0,0 0,0 0,0 1,1 13,6

q

]Se(gsilegogkls 29,2 6.2 1.2 06 00 0.0 00 37,3
¢ tRambeam 128 00 00 00 00 00 00 12,8
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Dothistroma  pini ‘08?0 Lig!

ftotsh dzsetsHdh ¢ d djtc dgty ds  de®dg@ Dothistroma pini slightly affected the prgous
GsHddzed E MmMdzOB d ° J &3 BYElIfsd3z year's needles of Austrian pine in 201Fungi
ftedmizlsdziy Dpthistramadpmijophodenium Dothistroma pini, Lophodermium pinastri and
pinastri d Lophodermium seditiosunfn dzOB d ° d Lophodermium seditiosuwccurred on Scots pine tree
(4 rRU . 530 fn O Misdsts ffided Mz Is ( It was only a weak attack (SP 53). A smalinber of
Heterobasidion annosuniz fdzOB d ° j¢d® tst Heterobasidion annosurand Lophodermium piceavas
Lophodermium picea presenin the spruce stand

pdzstesf sej 2O d HEkzeO
ftstej € d&zO Anthropogenic and other biotic damage

[hIsij<j® 0O tsH dLod&OYJ * Damage caused by logging and felling w
1ldz@ % Mg Pls PAz®OILO8 % ¢ tsH  registered in 1.2% of coniferous trees and 1.8%
G shlilsj<j® 0O dzgj f tsL dzC broadleaved trees. Other damageknown origin suct
BO d&O 0, 5% MmlsOB Od as bark scorch was present in 0.5% of trees. Mecha
n flsdyoO HJjIsj € Istpdgt®© injuries caused by birds were registered on spruce

ARODQdzd ys O "y ledg@xmjls (sample plot 420). Some mechanical injuries were n
dzd § B3O ® ] fix[s OB dzO. on the bark of Turkey oak trees during tree marking.
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sdzd € 10DO0fsd'lddz0 Mdsteyd st Osdds, " Otisd
Figures 10 and 11 Spruce stand on Kopaonik, rowan tree middle storey
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¢ dzd € Of d."20OClaflonfaarbuscula) & Mlsj?> d dz20 stff OtsdedSlz (¥

Figure 12.Lichen (Cladoniaarbusala.) in the forest floor on Kopaonik (photo S. Rajkovic)

7.8 1 & 48837 CHARACTERISTICS OF CLIMATE IN SERBIA

[ ovesr sot dsuy
[R1TULVL 1¢ UvrtrRuUJtRMR df IN2013

O dzOdzd f &j 2 0.% BH 2 0zf 3 Winter 2012/13

IR
Lo

V 9j<jd3 HjdkE wtBd"  J The weather was warm in thkargest part ol

o Bd d&zO Istsff dzO. s tsdzd y d dz( Serbiain 2012/13. The amount of rainfall was above

odesHdh je ftesMmj ¢ O. long-term average.

dtcj HT O IsjBfjtcOskztcO ¢ The meanair temperatureduring the winter

Bdqd&zO " j Bk ddzsjtco Oz H ranged from 0.7¢ in Zajecar to 3.3y in Belgrade,

J 8GtOH Iz, O k f dzOdzd ¢z S f while the temperatures imountainareas ranged from

f Otsdzd QO 7HtAy  dzO0 1 dzOlIs d 4.2°u on Kopaonik to0.7 °4 on Zlatibor.

JHS J J B JcOlskztey 9 OLHLE Deviations of the mean winter air temperat
toj WJ ts J dzls did 9P Pte d B Hf dzZBW¢ from the normal calculated forthe specified reference
JuUOiCzn ta * 3 dz0 y o, © dzO period from 1960 to 1990 amountad 0.6 ° C in
dzO0 Atoedesds J tcmrz Hts 0, 7 Zajecar, 20 Cin Sjenica and in the moumtains fror
10" ddy 0 Isj & jtcOlskztc® 0.3°% on CrniVrhto0.7 °¢ on Kopaonik

g jdedyd 13. Hj Wj4dzB2ic QA e The lowest air temperature was measurec

dBRO f OHOdE] iz d3jstsS 5 Ek Sjenica on December $2ind it amounted teR4.2°u.

d 4 BddzO dL dzOH sy - The sum of winter precipitation was in most

Jtoj dzlsdzed -¥990tcd sH 1961 Serbia above the average valueslculated forthe

[ OC Md &3O dzdzO© H dzi 9 dzO ¢ reference period from 1960 to 1990.

dimsteso OO " j bk 1 t0O° k& The maximum daily sum of precipitation of 52
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53, 2 d3d dzd mm was recorded in Vranje, on February’ 262013

OL d' Jsdizd OtHfgag dztlzd 3O € fr This value exceeded eéhhighest daily marium of the

oddzO Bk LSk L ddj t sum of precipitation ever recorded in winteFhe

j BBte® 1930. cEtsHddzj) . previous maximum was recordesh December 1%
O 9j<j tHMEkzYy O j Bt 1930and amounted to 43.8 mm.

JHdBe &Jddazddjlste® d o The greatest deviationf the number of day:

gteBd " d d dLdesfmddzs ° j 18 with the precipitation above 1 mm was in the ceht

s HOdZO MO Mmdzj X Bl Serbia and it amounted to 18 days.

ftetsmi yded n 9t Hdzts The number of snow cover days was below

sgteBd " J (BH 2 HEtS 12 H OdzC average values in the lowland parts of Serbia (from

Blofs " HOdZO MO Mmdsj y ded &3 1§ 12 days). On the other hand, the number of snow ¢

ftesmy yded s o tcd Hdetsisd, ts H days was in the mountainous parts of the country al

3C
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the aveage values, from 3 on Kopaonik to 15
Zlatibor.

The maximum depth of the snow cover w
recorded on February 2bn Kopaonik. It amounted t
87 centimeters.

The duration of sunlight was during this wint
below the average in the whole country. Solaiation
values ranged fronl049 in Nis to 1944 hours in
Smederevska Palanka

In other words, sunlight duration amounted
49% of the normal in Nis to 92% in Pozega.

Spring 2013

The weather was warin most of Serbian the
spring of 2013 The amounf rainfall was above the
long-term average.

The meanspring air temperature ranged frol
113 °a in Dimitrovgrad t013.6 °4¢ in Belgrade, and ir
the mountainareas fron3.7 °¢ on Kopaonik t08.5 °u
on Zlatibor

Deviations of the mean spring air temperat
from the normal calculated forthe specifiedreference
period from 1960 to 1990 ranged frd °C in Sombor
to 1.6 «C in Kursumlijg and at higher altitudes it wés7
°4 above the longerm average on Crni Vrh aritl3 °u
on Kopaonik

The maximum daily air temperature during t
spring was recorded on April 20n Banatski Karlovac
and it was 34.0u. The number of summer days wi
the maximum daily air temperature above°g5ranged
from 17 in Sombor and Palic to 26 days in Nego

‘ Cuprija, Leskovac and Zajecar. There were 3 such

on Crni Vrh and 6 on Zlatibor. The greatest posit
deviation of the number of summer days from t
normal was recorded in southeastern and in one pe
central Serbia.

Tropical days with the maximum temperatt
above 30°y were recorded in the whole country, wi
the exception of the mountain areas. The numbe
tropical days was in the range from 2 in Vranje and F
to 10 in Leskovac. There were 2 tropical nights
Belgrade, with the minimum air temperature above
°4 and one tropical night in Karlovac and Velil
Gradiste.

The number of frost days with th@inimum
daily air temperature below @ was in the range fron
10 in Belgrade, Kragujevac and Nis to 16 in Somt
Dimitrovgrad and Zajecar. In the mountains, t
number was between 22 on Zlatibor and 40
Kopaonik. The greatest negative deviation ef tlumber
of frost days from the normal values was recorded in

J SO tdgscdfjlstzsa @Y OH dats western Serbia.

The number of icy days with the maximum da
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5§ B j tOlkztetsd Cded y B3] dejHy 0
MlsOdzed y® (HB HO O HOAO) ,
3 HOO dO | ZzOkdBtstclkz HES

1 O dzd y O Isj B j tOlsktc©
dL BB o) dFOT PIsdddE & 17. BOt
18, 4 Awu.

VL 1 iJBBCEEOHE ° j, Sts¢ ts5¢C
fJtedsHO, Mtej H® O, BOSC M
Isj B j cOlskte® 90OLHERO B(JI
ftetsfj ¢ O.

slzdzO0O § OH OO ddzO IstsC B3
gteBd  jJ] BJddzO dL fz@detsfflcd i -
sted3OdzE L O toj ¥ | toj-dAsIA.
fOHOeaddzO " j Bdd&ZzO E ddalsd
HtsS 205% I dzO 1 Odzd <k tsH dat

[ OC fd di3O dzdz® H dzd © dzO (
i edmMbteso OdZO " J] dzO stsff O
70,5 dgd@d BBjulsOu df3j H jtcoj o MC i
BO° O LOBJjdzjyJddes 59, 6 fsd «
Of Msdzzlsded Hdzj o ded BOSC M d:
sk ftesdkzj<O ©H 59,1
GtsHddzj ) .

10" 9ji<j BHMsEfO®j Bt
SH " jHdtse d3dhdgd d3j ks te @nd ekt |
steBd "  d d dJLdsmddzs "~ j 11

uBEd o9J<jc HJ dzO i
Csdzdyddz© f§ OHOoa ddzO ' j B(
otej HdetsMIsd .

stcO" jd3 ftetsdzj <dzgj MjL s
Z Ho O dOoKOISO BddZO L On ot
Mddsy shdEizoyd § ¢sCOoLk
1 Oz OdzO Bddzts  tsSH Elsdyo
Yyj dzelstetsds L dzOH L Of OH dzj
ydSs dzsdz0 Emdzse d s d fted
#4000k hits j 17 BO O
fs" Qo Cdhj €t 0 ° j ¢ dyho
1" Qo0 ki Sdhyj "4 f tsdzt

tdedMmstetso Odzts " j odh j
ZO o j<jd3 HjdkEk Ijtedlstted |

vsCtsd3 ftesdzj <O, bteO® O
Z ctcOdzd yosd d dzj "Ists dL
Yy dzts gteBd " d. b t©f Hdztsfjits ¢

ddzls jtco Oz tsH 95, 2 Ek
UoOMmses ® k skthkddd  d.

U BHdSNE &GO dtste Okl
19611 990., b0 0 j fjd O°f O
2O ) Odkzd<k Hts 135% bk sktsh

1 0°

¢ dzO dzdzyj ®@3IC s H d dzj

V o j<jdBBddkz djks 2
Bdds ojsk0 ksfds J MEbd
ssf &slsdkzO kOdkOmO, HBC
fmdojtedd d dmOBYdZ] )¢ dzOd ]

air temperature below O4 was 2 on five weathe
stations and the mountains had from 3 such day:
Zlatibor to 13 on Crni Vrh.

The lowest air temperature measured during
spring was 18.4d¢ and it was recorded on Kopaonik ¢
March 17",

The mean, maximum and minimum ¢
temperatures in Belgradevere above the longerm
averagaluring most of the spring season.

The sum ofspring precipitation was in most ¢

- Serbia above the average valoéshenormal calculatec

for thereference period from 1960 to 199the sum of
precipitation was in the range from 93% of the norme
Kursumlija to 205% in Palic.

The maximum daily sum of pcipitation was
recorded on Kopaonik on May 2&nd it amounted tc
70.5 millimeters The sum of 59.6 mm was recorde
Smederevska Palanka on May“4nd it exceeded the
absolute daily maximnm of the sum of spring
precipitationof 59.1 mm (recorded on NM&2", 1967.)

The greatest deviationf the number of day:
with the precipitation above 1 mm was in therthern
Serbia and it amounted td @lays.

For most of the period, the cumulatigam of
precipitationwas well aboveheaverage values.

At the erd of the spring season, Serbia w
twice affected by rain dusthe analysiof the synoptic
situation showedthat the Balkans was under tl
influence of a deep cyclone with its centabove
western Europe. The position of the cyclded to the
inflow of air from the Saharawhich on May 1
brought about theain that contained sandéd called
“yellow rain). Rain dust or “gllow rain wasrecorded
once agaifi on May 29"

There were several hail days in a large arei
Serbia.

Solar radiation duringthe spring 2013 wa
within the limits or slightly above the average values
the whole of Serbia. These values were in the r¢
from 952 in Zajecar and Palic td301 hours in
Kursumlija

Compared to the normal values of the refere
period 1961-:199Q solar radiation was from 90% of tt
normal in Palic to 135% in Kursumlija.

Summer 2013

The summer of 2013 was hot and dry in mos
Serbia. There were two heat waves, even three in ¢
parts of northern and eastern Serbia.

The mean air temperatugturing the summe
was in the range of 20.0°C in Dimitrovgrad to 23.7
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HiGJH O Isj BB j cOlskztcO ¢
ZzO “§ Bk ddzsjtce Odzz ftsH
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sktej 9 OLHER
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JteOHdM sz t§ ‘d4 das6nduD dzO.
usitsd3 dzjIsO E MEtstts
Mk btesf M j des< d, ° d&icsid fnd
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dzdz

tGOHIZ d

‘EetsL O H Jd a3 g 10 9
Bd dzd O dzdats sj B J eOsztosd
LOBjdzjyJ dz £ 1 jtG6tcOHLE

© dad y j cOlsztc® E Ists

s s 2. kO d
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in Belgrade, and irhie mountain areas from 12.6 ° C
Kopaonik to 17.9 ° Cm Zlatibor.

Deviationsof the meansummerair temperature:
from the normalvalues of the reference ped 1961
1990 were from 1.3 © C in Novi Sad to 2.7 ° C i
Belgradeand Negotin and in the higher regiorfsom
1.6 ° Cin Sjenica to 2.2 ° (hdZlatibor.

The hghest daily air temperature durintpe
summer was measureth July 28' in Veliko Gradiste
and anounted to 39.7°Cwhich exceeded the maximu
air temperatureof July 6" 1988 (39.3°C) The
maximum air temperatuneas also exceededliring the
summer in Palion August8™ andit amounted to 37.5%
(the former maximum of 37.4°Cwas reorded on

" August10™, 1967).

The rumber of summer days withe maximum
daily temperaturebove 25 €, wasin the range from 6¢
in Pogega t o ,arindcantanregions
from 1 day on Kopaoniko 36 dayson Zlatibor. The
largest positive deviatioaf the number of summer day
from the average was recordedniorthern andh part of
westernSerbia.

Tropical days with the maximum air
temperatures above 30 °C weeeorded in the whole ¢
Serbia,with the exception of Kopaonikrhe rumber of
tropical days was in the ranf/@m 33in Novi Sadto 50
days in Negotin The largest positive deviatioof the
number of tropical dayfom the averagevasrecorded
in Veliko Gradisteand amounted to 26 days.

There were tropical nightsudng the summer
in almost whole of Serbia, except in thdarthest
southeast and southwesf the country.The largest
number of tropical nights with the minimum air
temperature above 20 ° C was recorded in Belgrade
amounted t@7 days.

The lowvest temperature in the summer w
measured @ Kopaonikon June %' andit was 1.3° C

The mean, maximum and minimum ¢
temperatures inBelgrade were above the longerm
averageduring most of the summer season.

The total sum of precipitation during the
summer in most parts of Serbia was belbw average
compared to the normafalues ofthe reference perio
19611990 The sum of precipitéon was in the rangt
from 22% of the normal value idajecarto 105% in
Sjenica

The maximum daily rainfall was recorded
Novi Sad on June"8and amounted to 49.1 mm.

The highestdeviations ofthe number of day:
with the precipitation of a millimeteror more were
recorded in Belgrade, Zajecar and Zlatibor. It was
days shorter than the average summer value.

During the summer, the length of solar radiat
was above the average valuesthe whole of Serbia
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The SRvalueswere in the rage from 745.7 hours il
Sjenica to 955.5 hours Bombor.

Compared to the normal values of the refere
period 19611990, solar radiation was 96% of tr
normal in Zajecar and 128% in Kursumlija.

From the beginning of Jun¢here weretwo
heat waves on the territory of Serbia, while in sc
areas of northern and eastern Sethiere were evel
three. The first heat wave wascorded in the secon
half of June and in most places it lasted frime16™ to
June22. Another heat wave was registered dgven
major meteorological stations and lasted fraaty 24"
to July 29". The third heat wave was recorded in -
whole of Sebia at the beginning of August, and in m
places it lasted fromugust3™ to August9™. The fourth
heat wavewas recorded b¥sM station Zajecaand it
lasted fromAugust 18' to August23“.

Autumn 2013

The weatherwas warm and rainyin most of
Serbain the autumrof 2013.There was one heat wave

The mean air temperature during thatumn
was in the range 010.8C in Pozegato 14.1° C in
Belgrade, and inhie mountain areas from 5.7 ° C
Kopaonik to 10.0° C o Zlatibor.

Deviationsof the meanauumn air temperaturt
from the normal calculated for the reference pel
19611990 were from 0.8 °C in Zajecarto 1.7 °C in
Belgradeand Nis and in the higher regiorisom 1.1 °C
on Crni Vrh to 1.8 °C n Kopaonik

The hghest daily air temperature durinipe
autumnwas measuredn October 28 in Loznica and
amounted to 31.7°CThe rumber of summer days wit
the maximumdaily temperatur@above 25 €, wasin the
range from 8 in Palic to 27 days in Kikindghe largest
positive deviatiorof the number of smmer daygrom
the average was recorded in central and southea
Serbia.

The number of frost days with the minimu
daily air temperature below%® was in the range from
in Belgrade to 12 in Zajecar. The greatest nege
deviation of the number dfost days from the averac
values was recorded in the mountain areas.

The lowest air temperature in the autumn v
measured in Sjenica on November"2®d it amountec
to -19.5 °C. The mean, maximum, and minimum
temperatures in Belgradevere above th longterm
averagaluring most of the autumn season.

The sum of autumn precipitation was in most
Serbia within the limits of average values comparet
the normal of the reference period 198190. It was
above the longerm average in the north andseaf
Serbia. The sum of autumn precipitation was in
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range from 85% of the normal value in Sjenica to 13
in Smederevska Palanka and 183% in Novi.Sad

During the autumnthe length of solar radiatio
waswithin the limits of theaverage valuem the whole
of Serbia.The SRvalueswere in the rage from 341.7
hours in Zajecar to 512.4 hours in Dimitrovgrad.

Compared to the normal values of the refere
period 19611990, solar radiation was 75% of tl
normal in Zajecar and 108% in Belgrade.

Fromthe beginning of Septembhe¢here waone
heat wave on the territory of Serbigith the exceptior
of Crni Vrh with two heat waves recorded and Negc
and Zajecar with no heat waves. In most places, the
wave was from October 20to October 30. The
intensity of the heat wave was the strongest in
mountain areas.
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MONITORING AND ASSESSMENT OF AIR POLLUTION AND ITS
EFFECTS ON FOREST ECOSYSTEMS IN SERBIA- FOREST
CONDITION MONITOR ING

RdzisdIlskzls L O hEdOtemlsets, 1 jtscts
Institute of Forestry, Belgrade

1 RI1 I
LEVEL Il

Jcdzj Hdets  tSIP R dzlsdiadts @ & dzad B dzd Is s te d dzc
£ ml 11 stfOtdyd¢
Level I Sample Plot- Intensive monitoring
PE NP Kopaonik

[ cdzj Hdzts f tsIP <R dzlsdjodts @ © dzdd dists dzd Is s ts

Z 1 "vd syt jtihdrdije Oy, z UA @ dede ;o ety dats o ts
Level Il Sample Fot i Intensive monitoring
FE "~ Ti mol ke s umBor, MB CinijVehvKuginovoF M

[ Gdzj Hdzts  SIP R dzlsfjodts @ & dzad Bt dzd Is tstc d dzc
zl"oxdyuxdyd, zuv vVi6YEO L ALOS
Level Il Sample Hot T Intensive monitoring
FE "~ Ugi ce  idg Mt Bokra Bdva-Ramjak’
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8.ul [ 8. INTRODUCTION

| sdedIststed dze o d Is O dzdzts B s Level 1l monitoring of forest vitality is ar
] HflsOo? O ftoddsd © § dz applied system of comparative analysésolv combines
] H®3J Isded = d Mls to @AaOdzhfd ©B « studies from different scientific fields of forestr
h Otfmiseo ©. | O Qugdd d BBt C Scientific research in the Level Il monitoring of fore
fMls©¢ © hzdg® 1 Jo K OwWBC IS condition is characterized by a more elabor
o3 lSCf dimudy dzd dzOteded d MIs multidisciplinary approach. Level |I measureme
B3J g ¢ dzj Y stcj Hdo s ® d include an extremely greater numimé parameters tha
B3t dzq Is tS ted dzc O 1.dg0c daj diatagg z Mk the Level | monitoring. Level Il sample plots have be
B ded s5ted dzg2, | ffakdn® O dzd t6 O dz. installed throughout Europe according to the harmon
[otesf ME s ¢ tsdals d dzj dflstf © . methodology of the ICP Forests programme. °
B ssHBsdEZed d | CP F or est primary aim of the programme is to achieve continu
Ctdalsd dzz Ocdzdzts o teh j  BJ 64 © € measurement and collemd of data on the state «
MOk PO Bk Ct° ddBO o dzOI forests with different environmental conditions.
JCdsh Cd Efmdsed. These forest biocoenoses belong to differ
fod Medn¢j BdBYJ dESL Jtaxonomic groups and greatly differ in the diversity
sOCMsdtsBMEC dn  §tedf OH dzsM IS species. They also differ in the degree of hur
WL &zdcO0 k2 HdojteL dIsjlslz ¢ interference and range frofarests in which the huma
Llsdyo0® 0 k& Mmdd mdzk ddelsd dzl ¢ impact has been intensified in order to improve tf
WedCyd §, HB hedBO Bk C8B° production function to the forests which are mana
fteOo” Oysd d3j -~ OdedL &3 15 ynder very strict protection and conservation regin
Mistesedd3 tod ) dd&d BO L O Isd IsJ with the mere purpose of site conservation.
zegmtd JCsmdmisjal ffder Forests are complex esystems defined by
JdzsdlIlsjls, ®HdadCE E tOL dd number of different parameters. These parameters
¢ sdefils Ols dZd B ©o0td Oyd OBC characterized by considerable variations caused
dzj sHo s dotse HJjdse O°F O O continual and complex interactive action of biotic ¢

tc J
tc J
z
Is
z

U dzd &zOy O. abiotic factors.

RLOLBad d yd?jad o The aim and at the same time the challeng;
ftedmszy © Mk HO MJ dOC S this type d scientific approach is to reveal the laws &
Bsclz Etsyddsdsmb @< Ede d L ® 2 < draw conclusions about the phenomenon of Eurof
Widetsdsj dez fmkzh j© O hEdBO £ forest decline and to determine causes and effects «
HiWdddmo* | Md-HisHdsP H A observed changes.
fteO<jdzi ftetsd3j dzj . The assessment criteria of intensive for

stedlsjted kdqd f tetsyJ dzd monitoring have been defined and hanized in such ¢
Bsdzd ststeddzc  § sH©OL Zd3j 9 O, way that after entering and statistical processing of

SHtej ' jdd HO fMmj HBJ 32 on forest condition, they can be easily compared, |
ZOC sdz EZdsmMO d MmlsOIsdfMmlsdn analytically and logically, and further used as a basi
dZseduéd dOCts f§YtstejHJ, HCvarious comparative studies. By perceiving the exis
CERf OtcOls d o dzj miszud ' j. similarities and differences, we can accept or reject
tOL dd ¢ O, ®BHBOYE E MJ dd assumptions about the primary causes of the distu
ftod &3Oteded &3 kL tetsyded yd 3O  natural balance in forest communities, predict the fu
Qo dztsls§ % § B JHedgMG@dgO,L Of trend of these changes and plan a strategy to pre
Ists¢ dzgOMlsOdzd » § etsd3y d2O d further degradation of forests as invalleamatural

odhj ftoddj® jddn "EBOEMNC resources.
HO? j HJGEBOHJ®KOT | "MEgBO ¢ By establishing sample plots in NP Fruska Gc
dZJUtGBHJCdSJ o] HdzsMisd . NP Kopaonik, NP Odgaci,

fr]dzdsO"‘ a3
Cstc®, 11 s
] sted utGBq’ 0 My
ftci s 800 BT

| Od3j jasnd dzj tfi &
di3ts dzd Is ts te d dz6 z
LOGCO" § 0O dz0 h

tsedzj Hdzd = Y Serbia joined the European Network of over 800 Le
ts ddgfstds o Jtev=@\ ¢ || sample plots.

ed €7 EZyc Sample plots established for intensi
¢@21d " M monitoring of the impactsf transboundary air pollutiol
If@ d dzls  on the forest ecosystems in Serbid.evel Il sample
S § 5 plots were established in the period from 2009 to 2(
BN S d 4 € together with 10 operating panels (from 10 differ
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scientific fields of forestry, grouped according to 1
study feld). All the Level Il activities are carried out |
compliance with the ICP Manual on methods ¢
criteria.  for harmonized sampling, assessm
monitoring and analysis of the effects of air pollution
forests.

The Level 1l sample plot for intensiv
monitoring on Kopaonik was established in 2010. 1
sample plot is located in compartment 74 of
management unit “Samokovska reka’ in the nati
park Kopaonik, in a pure spruce staPidea abieqL.)
H.Karst. The area of the Level Il sample plot
Kopaonik is 0.5 ha (100x50m).

After the location had been determined, geod
survey of the site selected for the future sample plot
carried out. All the trees on the plot were permane
marked with numbers11195 on the bark. A digital fielc
map of tke plot was created. It included all the recort
trees. The position of each tree was determined b
longitude and latitude coordinates. The digital n
included the altitude of the presented terrain.

After the plot had been surveyed, a fence \
built to protect the installed equipment from w
animals and people who were not engaged in the prc
The fence was made of locust poles, with galvani
wire rope and galvanized wire mesh. It was two me
high and had two gates, one for vehicles (3.0 iaejv
and one for people (1.5 m wide).

g dzd € Of dld@j HdzO  Oteyd dzO gstsff Otsded &
Figure 13. Sample plot Kopaonik

39



v tsCodtelz tcdzj Hdzj j i the Three subplots, 25 x 25 m in size, we
sted f Ptsls j dzj , HddJ dzL d ° Js 5 established within the sample plot. The first subplot
f HlOteyj @O ftetsyd dzgz Mls O © intendedfor the assessment$ crownconditionandtree
f HlOte Yy pdzQ j d3? d h 6 Otc ylj @Alstc d increment, the second for soil surveyrsd the thirdfor
o jilsOydu z.sCoadtckz f slsf Otcyj ground vegetatiorassessmentdNithin the subplotfor
9i6JilOyd B drLHoB | daj fn 2 ground vegetatioassessmentfur square samplareas
9dHE Co9OHKBOISO HJAJ dz. d ° § of 10 x 10 m were established for the purposes
96 jlsOyd MO dmistcOy do OF floristic and vegetation survey§here is a “buffer zon
SGteOH | Bedzj Hdzj ( tsBufiel d dzgt between the subplotand the sample plot fencelhe
[ d ¢ dlsOdrdzdz O yhiqisddzL © jJ H § dzts ¢ digital field mapof the sample plot layous shown in
sedzj Hdzf § Odz@ J fdebd yPIs1 * § Figure 16

10 tsedzjHdtdz 72k °J The following equipment necessary forthe
dress' j*j fttsyj MO d&isdzdIs s process of monitoring was instalted
J 15 Ctsdzj SsstceO® L O A 15 c ofwét depasition (SThroughfal)
(Aur ouglfsalol fretsdzOL d ¢ totsL thatpasseshrough the crownsfdrees
. 15Ctsdzj Slsste® ( MOC Iz A littérfall collectors(samplerk
s OH O. A smowcollectors('Bulk’).
. 5 Ctsdzj € Is A uLl &k fif) o A5 collect dprfe safpping
. 5 ¢ tsdzj C(EStemi®W) L ¢ depositionthat pours down the tree
PLsteC 500 )] HijfsLdyd 4 € _A 3 g_ravitfg[_thé gol_ﬂei:ti(m_eanc
. 3 COo dlsOy(d s dzO analysis 6the chemical composition of soil solution.
MOC kY ? Odzj q OzOdzd L I ngok A 1 automatic weathe

tcOMmlse StcO.
. 1 OklktdOlsms O Dz

udﬁdQOslzldlduO LO ddzmls

Jedzj Hd2ZO Oty dzO s Jedzj Hd2ZO f§ Oteyd dzO s
Figure 14.Equipment storage house Figure 15. Automatic weather station
Sample plot Kopaonik Sample plot Kopaonik
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LYy Msodzsmls fttO<j O 1,

fted ¢ Gz Gk j

s OB j7zO) OO’ Isted,

10 todfjmats ddzd k& 11} Immediately upon fencing the sample plot in
ftocots* G sH ¢ tgg JEHA@RAD . f s s National park Kopaonik in 2010, the implementation
f Otcyiddzj f sMis©o ? OF He d ftplff etf d the operative plan was initiated in accordance with
dLets' j ' E sf JtcOlsd o dzts @ i prescribed methodology. The Level Il monitoril
ftotsf dMOdzed - 1 ta B0 G isxBL).Is ts & § programme included the following groups
1 doktsBlzr o Odndzj Hg sl Otc ©d3] parameters: crown condition, foliar analyses, ¢
MsOC oz @pd OB ®zdrd ° Otz@egzd U §35d chemistry, soil solution chemistry, increment, grot
LB dRls &L Qd3° d hadedipls, 91;’15;1@[@51 vegetation, atmospheric depositions, ozone injul
ftodL jodgdzQ Is Oty d3ts B W H Jtstint€ 1O I * meteorology, phenology, and forest floor.

SH sL 5dz0, 3V Ig jdasstelrtsdt{dz i fy The frequency of parameter monitoring is shown
fesMisdtcs O Table7.

EyjMsOdsfls §L0<js0 d ddsjdeL dlsjls

Table 7. Parameterdrequency of observation and monitoring intensity for Level |l

Lyd MsoOdzsmls fLO<j O
Monitoring frequency

dlIsO¢ | CtolkzdzO MIsOBOdZO/ Crown|l O° BO° | /[Adeast anhyplly

A tsdzd ° Ote dzj Folama@atzspL | 49 OC j H o fverytiwmoiydalzj

mj 3d L Od3 L/ aikehgnisisyd 49 OCdn HJMyestemysansd dzO
mj 3dL 9d3? d tedatB)ds sSaltsaifionchemistry s ts dzls d dZICantndzissly

1 to d to/ Oéydsnent 49 O0C dr { [BserydiyairdzO
}edL j d3dzO bGroeind lse@etpton O 49 O0C dr { [BserydiyardzO

0 ls MW j oM< O Aimgspheric denasitiod

s ts dzls d dZICantindzissly

s 9 Odzd ls j I9 Aieg@ality z = O

s ts dzls d dZICantindzissly

z Is j Is js L tsi@z®rieinjury

1 s H d Y Angually

SO’ i BcEAYd & teded
fojCsddstesddnodd, sydh<j
C &z OIS MS j EMmdse | $ 606 ks,
o d fryidddg

At the end of 2012, measuring instruments w
examined, cleaned and prepared for the wee
conditions typical of these altitudes.

The equipment was washed and sterilized

LV Of tc2RG tsH d dzjs {f to jisdg@ @fd April 2013 and minor repairs wer®ie if necessary.

fls j tod dzd 1) © dzO,
(StejSClsdodzj fftcOn j.
v 2301 EsHJde,
5B09? 0 I Ctdsdhizdicods d
“VE0' jdaj Mk 0dzOdzd LG

fls OB OdkOs KABWAMEL s fo toh k.

Otc Of' t5) i pisfaO i
EtcO' j daC

The following continual and
measurements were carried out in 2013:

- Crown condition was assessed on
trees selected for this purpose.

- Samples were taken for floristic ar
vegetation surveysi.e. spring, summer and autun

annui

-uLdIsd ME EL tstdhyddts tdfdidrids aspectsof ground and middiayer vegetation in the

- Wet deposition was sampled fro

9 J ¢ J sy d Mmls tc O} deas@iizg IsZdff stand.
CimPMd jCls ftedL j Bdad d o]
E mMOMmilsts® d dzd

- LLBES OF §
Abar oug i fSiemflodd Ctsdzj SlststcO
tOMlso ste® dL
B M udets 3 ded o 5k

-ltedne OCtsd3 Isd e dzM € s A
Mk Ctdzj CIststed.

-uL jIsdL thhzydz MO tHtej '
ftesyd dzz BshIsj<j® O BH

-10 Hjbjttddddmo® j &

L O dzd mded st

“Throughfall® and “Stemfall” collectors and soil soluti

9 dzO Y dzf L from gravity lysimeters once a month.

- Litterfall collectors were emptied i

GtcOo d O ¢ wE=atz every field visit.

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

- Weather conditions were determined
the basis of data obtained from the automatic wee

tsL s station located on the sample plot and the Rept

Hydrometeorological Service of Serbia weatlstation
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sBte®' jdd Mk Y8HOYd MO on Kopaonik.

MilsOdzd yd Cs" 0§ i &h 14 @’" Each team kept a detailed record book with
B s stetsdztsh € j MilsOdzd yd  dzO dates of continual assessments and material sampli
~nJHicdR] Isj stetsdzsh Cts6¢ L O8 5+ was in the form of field reports filled for each visit a
1 Of d mdzd ¢ [zi3ig G H Ols ¢ tsd suitable for subsequent laboratory and office analyse
JTO0 d EBLsttitso O jJ dBOIs

§fO HjLO?dts ftd Mo OC

B WOHMESE Isjtci digtzgo d

stcOtedOmdzj sMEj tOH.
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Granicapovig i ne stanice Nivoa Il (ogWaHdekorizaviagnu depoziciju (15) Kolektorizaviagnu depoziciju koja
Granica potpolja * Stabla za folijarne analize
PP1,2,3 Potpolja ¥ stabla za pralenje stanja kruna | pfiStadia za odrelivanje star
Granica bufeme zone ©)uzorkovanje zemljigta ©kKolektori za gumski opad
Granica povrgine za praienje pr[Bp&mig iviengie tprcafjiel i &) Kolektori za sneg

o dzd A6 gl Oy d € ted dzff ezege ot BERs | 1 R S Pastezd €

Figure 16. Field plan ofthesample plot,Level Il sample ploKopaonik

*udlzOoyd sdado Jfuzpdas ¢ Mis B¢ © dzfi fLd@flz ds@tiAj lsits ¢ s Odzdes o5 5B ZdS 2 2 MSdZOHE MO MO j dz dzO Isj tej
Cs' B "J dLteOHdB Isdd3 zEd3OtRE 6 ¢ &ddigigizbejdIisn@p was ciegtas attth@titre of FOrdstdy in accordance with the situation in the field and the
initial draft of the sample subplots, created by a Faculty of Forestry team, in 2010.
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Another two Level Il sample plots wel
established in 2013, one on Crni Vrh and the othe
Mokra Gora.

Level 1l sample plot on Crni Vrh is located
the management unit "'Crn Vrh Kupinovo™ in
compartment 17 in a pure stand of begétragus
moesiaci The sample plot is 0.5 ha in size (100 x
m) at 930 to 945 m.a.s.l.

After the location had been determined,
geodetic survey of the site selected tfog future sample
plot was carried out. All the trees on the plot w
permanently marked with numberg 1150 on the bark
A digital field map of the plot was created (Figure 18)
included elevation data for the terrain on which
position of eachree was presented.

After the plot had been surveyed, a fence \
built to protect the installed equipment from w
animals and people who were not engaged in the prc
The fence was made of locust poles, with galvani
wire rope and galvanized wire ste It was two meter:
high and had two gates, one for vehicles (3.0 m w
and one for people (1.5 m wide).

g dzd CO Jldtsddzin d S Oyd * ME A dsdpfy ot do sO 2
Figure 17.Level Il sample plot Crni Vrh

L dzlz Ist®dedz] # Gl Y g dzy o tSf) Psde

Three subplots for specific samplings we

i sistf Ote PgQir3] dam st € tftp IO Jo Y1 ¢ established within the sample plot (one subgdotthe

fetsyj gz MOS0

buffer L sdz® tCodtclz fsls
9jG6jlsOyd "z 11 1 dLH®
Z odHE CoOHtOIO HJAJ

Ctolz zOtc Wfj € assessment crown conditionandtree increment, on
LB dhs@ oty @&@dL j d3dzlz  pdj for solil
] Oteu assessments) as well as the buffer zoWgithin the
® 5° j ( subplot for ground vegetatiorassessments SPigur
dzL d square samplareasof 10 x 10 m were established fo

surveys and one for ground vegetatior
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96 jlsOyd MCO dMmistcOy do OF ( the purposes of floristic and vegetation surveys

10 BEedzjHdtsd®y s’k | The following equipment necessary forthe
drets' § °J ttsgipl@e Gtsd Ists: process of monitoring was installed
. 15 Ctsdzj Slstste® L O A 15 c ofwét depasition (SThroughfal)
(Auw ouglEfsalol s dzOL d ¢ tetsL thatpasseshrough the crownsfdrees
. 15 Ctsdzj Shste® (MO A liteBfall collectors(samplery.
s OH O. A smowcollectors('Bulk’) .
. 5 Ctsdzj € ls @AM uLl &k fif) oz A5 collectdrfs sappng
. 5 ¢ tsdzj C(EStemi®W) L ¢ depositionthat pours down the tree
PLsteSC 500 ] HijfsLdyd j Ct _A 3 gravi tfor thd gobectiomeanc
o 3 ¢t Qd t§ EzO &d L d analysis 6the chemical composition of soil solution.

MOSCEY? Odzj d O&OdJLEZ 7 &
tcOMmlse StcO.
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LEGENDA:
Granicapovrgi ne stanice Nivoa 11 (ogVam)Iak)orizavlagnu depoziciju (15) Kolektorizaviagnu depoziciju koja
Granica potpolja * Stabla za folijarne analize
PP1,2,3 Potpolja é:?stabla za prai enje stanja kruna i*r?ﬁlﬁbiaaza odrelivanje star
Granica buferne zone @Uzorkovanje zemljigta @Kolektori za gumski opad
Granica povrgine za prai enje p Zeeminjei Qundigingtrraccti ij lei @Kolek{orizasneg

o dzd 8 dI¢ d Is O dzded ) dzBzOey d Hs jdztfts & df) [$D@E) QAR toteizly tdzn
Figure 18 Digital field map of the sample plot on Crni Vrh

®u d Is iz O yfdds@fdd o | HifjloASGPL tc O Rrjdd Is d Is @ k& O tc s p 5EHH] ¢ dzdz@xs dzoz@iE dz@) Ok
s @fdzOs j to J Alaligital field map was created at the InstitateForestry in Belgarde, according tiee situation in the
field.
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Immediately upon fencing the sample plot &
installing the equipment, the implementation of -
planned activities was initiated according to
prescribed methodology. The Level Il onitoring
programme for the Level Il sample plot Crni V
included the following groups of parameters: cro
condition, foliar analyses, soil chemistry, soil soluti
chemistry, increment, ground vegetation, atmosph
depositions, meteorology, phenologyd forest floor.

Subplot 2 (25 x 25) was selected for the purp
of crown condition monitoring within the sample plt
30 trees were singled out on subplot 2 and the bt
zone and the condition of their crowns was assessed

The following continual @ad annual
measurements were carried out in 2013:

- Crown condition was assessed on

: trees selected for this purpose.

- The height and cross diameters w
measured on all trees on subplot 2.

- In order to determine the type of soil «
the sample plot, three is@rofiles were opened and tt
samples for chemical analyses were taken
pedogenetic horizons. Undisturbed soil samples v
taken after Kopecky.

- 24 individual soil samples were take
using a probe on subplot SP 3 intended for soil analy

- Samples wer taken for floristic anc
vegetation surveyd.e. summer and autumn aspects
ground and middléayer vegetation in the stand.

- Wet deposition was sampled fro
“Throughfall” and “Stemfall” collectors and soil soluti
from gravity lysimeters once a month.

- Litterfall collectors were emptied i
every field visit.

- Samples were taken from the tre
selected for foliar analyses.

- Weather conditions were determined
the basis of data obtained from the Repul
Hydrometeorological Service of Serbia weather cia
located on Crni Vrh.

Each team kept a detailed record book with
dates of continual assessments and material samplir
was in the form of field reports filled for each visit a
suitable for subsequent laboratory and office activitie

Level Il sample plot in Mokra Gora is located
compartment 20 of the management unit "Mokra Go
i Panjak’ in an artificiallyestablished stand of Scots pi
(Pinussilvestrig. It is 0.55 ha in size (110 x 50 m). |
altitude ranges from 580 to 600 m.a.sAfter the
location had been determined, a geodetic survey o
site selected for the future sample plot was carried
All the trees on the plot were permanently marked v
numbers I 450 on the bark. A digital field map of tf
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fsotchddzze H 0. 5570 (110 plotwas created (Figur0). It included elevation dat
sH 580 d3. dz. 91 s HiSH 6 0'0d ad¥ * for the terrain on which the position of each tree \
ftedmskzf ozt Mmj ¢JtsH]jIsME 5 presented.
fOteygpezp. MsOBdZO £ tCodtok After the plot had been surveyed, a fence \
MisOdzdzd d3 L dzOC Od3O© dzO T4 Q@ built to protect the installed equipment from w
f sdztsy O MmMe ©OC 86 MIsOB dzO H animals and people who were not engaged in the prc
Cddzsdzj sOtemM& JrR L tcdds jixdg ‘4 Thefence was made of locust poles, with galvani.
mMdlskzoOoydtsded ¢ dzO d20)tffn@te yaj ofifj « wire rope and galvanized wire mesh. It was two me
ftoj HMIsOatsds Isj toj dzO. high and had two gates, one for vehicles (3.0 m w
Its 6jBHjIsMEtsd3 Mmded d&3OC and one for peoplEl.5 m wide).
Md fSHdLO'E teLOH] §0O0Ck
LOhIsdlsddzO tH Hdde?” Ouyd d ¢
JeteOHO “j dLtO' jdO t
f dzd IsJ dzd fsyddsS s Odzj N dna
Ndyd ESEYf 20 e dMmddzainkz2 H® j «
JHEZO CsdzhM¢ O hdteddzg 3.0
1.5 .

umqgwjdsquqcouq‘m¢q£ﬁ@qu¢mqmso 2

Figure 19 Level Il sample plot Mokra Gora

sCodtk BGedzj Hdzj 4 (¢ Three 25x25 subplots for specific samplir
Olsizg i€ 1 § Qits(lf) [H/ED te y 4 @ were established within the sample plot (one subplo
Mis O 0 ¢ tlz §zOtcyj € the assessments of crown condition and tree incregr
Of Odey ff &B § tcd L j d3dzll one for soil surveys and one for ground vegeta
I D5 OB MY tetso ts' jJ°dge C assessments) as well as the buffer zone.
Within the subplot for ground vegetatic
dZzsted mMisdysc © d o J ¢ assessments SP1, four square sample areas of 10 x
I fslsf Oteyd dzj L O were established for the purposes of floristic
“ddai Mk yilbted G dzj vegetationsrveys.
“4d 102100 The following equipment necessary for t
Gdzj Hdzsd3 f ts? 2 ° J  process of monitoring was installed:
i) ftyjmMo c&tsdadlstst A 15 collectors of w
15 Ctdzj Slststc® L O thatpasses through the crowns of trees
uglEfsalol ctsdzOL d S tetsL A 15 literfall colle
15 Ctdzj Shste® (MO A 5 snow collectors

|sz
4 dzlz
q’h

o IoN gITagn
- or o0
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ofFcogf
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m'o‘q_ﬁssomw
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s OH O. A 5 lectore | (Stemflow™) for samplin

. 5 Ctsdzj $ Is A uLl & fif) d; deposition that pours down the tree,

. 5 ¢ sdzj CESEm®W) L ( A 3 gravity I|lysimet
PLtsteCt890° )] HjftsLdyd  j ¢ tanalysisofthechemical composition of soil solution,

. 3 o dlsOydsdoL ( A a small house for

MOCEY? Odzj d OdgOdzdL &z 7 j o instruments.
tcOfmlse tstc O.

. sk<dyo L O fpd3d Is
d dziistclz d3j dzO1ls O.
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LEGENDA:
Granicapovrgi ne stanice Nivoa 11 (ogVaKbbl;(orizavlagnu depoziciju (15) Kolektorizaviagnu depoziciju koja se sli»
Granica potpolja * Stabla za folijarne analize
PP1,2,3 Ppotpolia 2 Stabla za pracenje stanja kruna i prirasta * Stabla za odredivanje starosti
Granica buferne zone @Uzorkovanje zeml jigta @Ko\ektorl za gumski opad
Granica povrgine za pracenje pr@?@mdéi@mﬁzmdmifhdi @Kolektonzasneg

4 dzd QW@ d ¢ dzAd Is z O f itz 0 j H | dztiSa dAfjls @) O f t58 B8'Od dzfs tc O
Figure 20.Digital field map of the sample plot on Mokra Gora

"u d Is iz O yfdds@fdd o | HifjloASGPL tc O Rrjdd Is d Is @ k& O tc fgis p sEHH] ¢ d |s Omizdztfi@tfyS dz®@)OL
s @ geOs j tc J Alatmital field map was created at the InstitofeForestry in Belgarde, according tlee situation in the
field.
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10 < i MISOT O Ctt Subplot 2 (25 x 25 m) was selected for i
f Otcyj dzj dLHO B J dzO o purpose of crown condition monitoring within t
Hdd3d deao  ° 251 25 ktsls f ®tc2t sample plot. 30 trees were singled out dppéot 2 and
du o tsO j 8 ls Opd@az& s° d &3O ° J the buffer zone and the condition of their crowns \
Ctetsh ¢ d. assessed.
v Is ts C2613. GtsHJ dzd , EtcO' The following continual and annui
Cs" 0 My sBO9? O & ¢ tsdzls d measurements were carried out in 2013:
dzd o; 5 Iz - Crown condition was assessed on
-VuteO' jJdzgg Mk 0OdzOdzd 1O]2: trees selected for this purpose.
Mis OB OdzOs KABWAMAEZ sz Mo tor k2 - The height and cross diameters wi
-RLoth jdz " j ftcj ®BF s measured on all trees on subplot 2.
e yded ¢ O fr]a dr MlsOBOkO & - In order to determine the type of st
- yd- HJlsd ted3d dzOyd ° on the sample plot, three soil profiles were opened
56 dz H dzts 1]’ Oteyd dzd tsls o tstc the samples for chemical analyses were taken
ftesWddzO dL Cts" dm Mk k1 pedogenetic horizons. Undisturbed soil samples v
[
L

OdzOdzd L § fJHtBSGE ] dzgj Is < ¢ taken after Kopecky.

ftosWddzO EL jlsd ddikz 'z dicd;d - 24 individual soil samples were take

sy s using a probe on subplot SP 3 established for
-1 0 fsHf Oty dzd L © L janalyses.

iz 24 8" JHJdOydzo L s - Samples were taken for floristic ar

fsotchddzal ftsdBs<bkz MmMtsdeH § . vegetation surveys,e. the autumn aspect of grout
-uL diIsd Mk kL tteWydits @ dsfts and middlelayer vegetation in the stand.

d 94jGjlsoOyd MmO ° jdfnls@dfiy - Wet deposition was sampled ifno
ftodL | d3dZJ d o j ¢ jlsAndinQ@Mmldy Throughfall and ‘Stemfall’ collectors and s
- LstcC 590 OF § 9 dzO ¥ dgjL solution from gravity lysimeters once a month.
Abrou g &j fSirhflowd ¢ tsdzj CIlststc © - Litterfall collectors were emptied il

tcOMlseotste® dL ctcOo s Oy g teth every field visit.
B4 Md ydesdz dzd o stz - Samples were taken from the tre

-lted Mo OCtsd3 Isj toj dz € ts selected for foliar analyses and the assessments ¢
Mk Cdzj Clssted. L O dzd ded ts ozone foliainjury.

-0 L JIsdL ey diz M Q des[HRte Ml - Weather conditions were determin
ftesyd dzz shisj j WBdadH Otsidakz on the basis of data obtained from the Repu

-10 Hjbjtedddded MO j d3j Hydrometeorological Service of Serbia weather sta
sBte®' J dad iz f sHOY(d fn © on Zlatibor.

tdfedzdyése rdHEBAR] IS B Each team kept a detailed record book with

dzO | dz@Ilsd B tst dates of continual assessments and material Isam)
1 Of d dzd ¢ RO L ®OISE ts dzle It was in the form of field reports filled for each vic

kB tej C OCHoBE ptc B3OIsj tod ° OdzC and suitable for subsequent laboratory and of

JSEdTO HjBO? dz2s ftod Mo OF activities.

Wstcdsd tOHMBE Isjtcj fzBS ¢ A wooden house was built on the sample plot Mo

zOB stc OO dzj IsmMS j tOH Gorain 2013. It has several purposes,. for keeping
v ss¢kz 2013. G 8H d dz/ and storing the equipmgnmeasuring instrument:

1detsO 2 [ 6&fgts Do 7 jsde@ field tools and devices (Figure 21).

Ce<dyO sH &@E" OnNstckzCd K&

Mt Bdhisj LO fsilsteyBdj d

sj toj dzMC 2 e HighdA.C OdzDIs

51



s dzd €10 2 sk2<dy0O L O Jdifsttd) disgtce@d s tcj o
Figure 21.Wooden house for storing instruments and equiptfh&fbkra Gora

IMdesodzed etsHdh d tojL The main results of the annual assessm
1 q ok Y<ftolzy s - tsH Az ff t carried out within thd_evel 2 monitoringwill provide

J Isdzd A ddzij $ OO ( G ? ( theessentialdataon the impact of destructiveinsects
uts a 4 €0, Cdzd 30 MC d A f tcts and fungj harmful anthropogeniceffects, climate
yd dzed zOyoO dz0 L HicOo Mise j dzts change and othenumerousfactors that affect the

v BkzHE<dztsMiIsd, sfd d3 health and vitality of forests.
cOHtso O ddzlsj dzL d o dzse Bisdz In future, apart from the regularly schedul
f Oy “BAf < j ftsme j <j dzO Lk fOe¢ activities on intensive fast monitoring, specie
B ssHsdted " j d d&d tedzd - ¢ attention will be given to the improvement of t
FLstcC 59 OF O. vddsd <4 MmJ applied methodology and measuring instruments
tcj dzj o Odzls dzj d WMACRFE s@rd ¢ QIs well as the sampling process itself. It will provi

(ddzHd ¢ Olststed Eme ts' j dzgd  further information on MCPFF indicators (indicatc
CodeW Jtoj deyd " d t5 L Oh Isdisd’° adopted at the Ministeri&onference on the Protectic
tejL zdzlsOIlsd dL tHtej ' j ded . of Forests in Europe). The aim is to make the res
COwOSIsj ted Mmisd yded h Iz dsi & from certain climatic regions or characteristic for
P stcjHdo d d btOdzmf Otej ecosystems comparable and transparent throughot
(ottsy J§ whole Europe.
9./ A1 ¢ vduodnd stwsdpnrfi d 9. CROWN CONDITION ASSESSMENT-
RIU[I1IRR {1RUJtTRR 12301 INTENSIVE MONITORING IN 201 3
L{TrRUR

The improved methodological approach of

vinOo tehggidls s H sdztsh € d ttcstgid Level Il crown condition assessment can be descr
MO tOsh&@ | d.0 sky@Rded MS EY§ as set of characteristics dbminant tree crowns the
f smdzOls tc Oded = COwOSCIsj ted Mlisd are monitored in a similar way. The intensi
fMls OB O dzO dz0 56 dzj H dzts O3 f monitoring assessments (Nevericd., 2011), made
ddzls j dzL d o dztse  Btsdzd Istste d dz6) © for each individual tree whose crown is monitol
Mo OCB tsH MIsOBORZO yd  J MmJ every year, will after a certain number of replicatic
HO<] dZOC sdz tsSHtej ' jJ detsG B to give answers to differenhypothetical assumption:
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hod ~rdftslsjlsduySdds f tej Istf such asthe causes of the serious deterioration of f
Cdatte j , dzO0 f ted d3d te, dL v vitality (by identifying the causes and applying t
EmMdzj H JodHj desdtcOdetse kL tcts expert knowledge in dealing with them).
CJeBosROYO £ d NMisjlsdetsmis Intensive monitoring will eliminate the errc
Rdzlsj dzL d & dzd  d3€’daz{Usds<eid dz factor from the assessment oetburrent state and k
GteJhCJ Bk ftwtsyd dzed I[stej dzlzIs dz applying standard laboratory methods, it will give
L fHtedd3j dzz MmMisOdzH OtcH dzd = detailed explanation of defoliation values, expresse
BzHE<dzsMmisd HJjIsO? dzs s d ) C percentages. It will further explain why we find t
LO otjHdtsMmIisd HJWBdzd " @ d.t presence of damaging agents important and deter
B  OMmMdzdIlsd o Oy dzsfls 4§ tecd iz the correlations d&ween the crown conditio
HOIsd ftoj ydL dzj Ctstej dzOyd ° parameters and various other factors (dendrome
Ctetsh ¢ d d dsdzts cdn H tc z ¢ d stand, ecoclimatological, soil, types of damage cat
Cddzm ¢ d A, J € B8C dzd B3Ok by high levels of air pollution, unfavourable s
j ¢ 0O fMdzi H f§ tso dh j dzd = chemistry, rain or snow depositions, transbounc

&

d z
h itz By t€° dztse = j d damaging substancésthe soil solutions) or it will or
Cdhd ddzd Mmdzj ¢ O, f toj € 56 to C the other hand, explain the presence of lichens w
jted O E L Jj B} fdzdzsigiz fet®©tfy are important indicators of healthy environment.
f tod Migddshe©* j 9 © C Ot ddzH d S Ol As it was the case with the Level I, intensi
sCkmk dmyf dilsd e ©¢Y © monitoring for the crown condition assessment
Bsdzdlssteddzcz L © By dzz O ® focused on the assement of defoliation an
Mk ®tyJ 2O H J Wisdzd " ©Oyd - 4 d identification of damage. They are further used
Cda Mk d Liplsj ls;lzdfm’ fhlsdo B OdzO define tree status, crown shading, crown visibil
Ctetsh ¢ d, odH?” dotsMmis Ctetsh ¢ d fruiting of the visible part of the crown and tl
HldzO Cttsh ¢ d, ftedmizmlse ts M presence of secondary shoots.
I yj &z MisO¢ O Ctetsh ¢ d The crown condition assessment on the Le
BdtsddzH d ¢ Gyfy Shplt 801 2d © €20 s ts1 Il sample plot on Kopaonik was carried out on Octc
dL oteh jl@gzm2013) G siqidaz® * j d 17" 2013. The assessment included 30 spruce t

30 MlsOB OdZO Mdteyy , C ' O selected for the purpose of annual crown condi
GsHdM ¢ ] ftO<j®j MIsO® O ¢ tc monitoring on subplot 2.
[ mdzts o dzqd fsHOYJd, sed The most important characteristics of t

s Otsdzd S &2 HOId Mk E( s sample plot on Kopaonik are pesged in the
[Ujdz0 MOS0 Ctshsd M purposeful Table PLT (Table 8)

2 ¢ . PP . The assessment of crown condition includ
E;tgédzga ? fz;JE ;sz@ﬁé H%?Zﬁ“ %&%& intensity of defoliation of assimilation part
] dfS s h bdH? d9 8HES 5t @dznf Ote mortalityi removal of trees, tree social status, cro
& 3 Bis 14 fi) BZOS 1O " 15 © B Gz® te MdgC shading, crown visibility, foliage transparency. T
&0 § dz.:‘ df o Ho X teq iz \ dsd) tsds HAC assessment ofree crown condition was done
Ctodlsj t6d  LEOBMBE O | dztgOF Ut i compliance with the ICP Manual on methods ¢
oy fidzO< jf P dzO il & zk B § criteria. for harmonized sampling, assessm
L OGO g OOH OO Iz B 5 dzj Istfrdf) Is te ¢ monitoring and analysis of the effects of air polluti
[ ' I dzO telst s 5 te @ Medsas tadda® s y 4 | on forests, made by The International Coopera

X . T o . Programme on Forest Cdtidn Monitoring (ICP
¢
It{otfe(sat;hjznliﬂ 11%0 ©O' 8]0 L0 BTGz dBLICP Forests Programme, Part 2).

. oo Damage was detected and identified on
vOLt | e ®O dLHet J selected trees. For each tree with detected dan

E: Ej :j z f H ]Og o) ﬁ]al ?gd? dztsfqﬁlsoc?l; location, symptoms, cause and intensity of dam
q dzis | dzL d s shlj<j®o were determined.

g 50 Jddﬂl@ HOlsd Mk § Ot Tablgg 9 and 10 show the parameters of cn
Cesh S d d f OteOdsja toald tsd dshj condition and pa_rameters of damage on the sal
5OUS -0 Je&z@ s 5B OB ezt S Iz GBH(pIotonKopaon|k|n2013.

53



100%

90%
80%
70%
60% B tols Dend
50% Em O Sevdre
ou &34 tc Mod@dte
40% Ou dzO 8light
30% @ J diore

20%

10%

0%

2010 2011 2012 2013

JtcOWdSCtfiasBj Hdzd fted S OL HJ 20602013TQ Wp 'tsj 2iz s Jistdf dOsHE] ¢
Graph 6. Comparative graphic representation of defoliation from 2010 t8,2@Vel I, Kopaork

}tetsyj dzOls fMis ©B O dzO Ct In comparison with the previous three years,
HjWtdzd Oyd " tsd3 & 2013. G percentage of trees with no defoliation had increase
SHdsMnE dz0 ftoj HAtSH dzj Is t the sample plot Kopaonik in 2013. The percentage
14 L dzOIsfdase j'KkiOffidc sy J dzOIls  d3te Is + dead trees had slightly increased, while the percer
Cdtedyj dzOIls MIsOB OdzO MO [k of treeswith moderate defoliation decreased compa
Md3O° jdz k HdshjEz cds d fizz j: to the previous year. Severe defoliation was not dete

GHddzd dzd CBH " JHdztse  fiin the trees selected for crown condition monitoring
JdLHeaB jdzO L O fO<j‘j Mmls2013.
“OC 0 HjWBsdd Oyd O The inspection and assessment of the he
Oz 17.10. 2013. d L ® condition of 30 selected spruce trees was done
LHiOo Mise j dzseé MIsOS O tsH O October 17, 2013. It was then observed that 4 trees
lteddzd S sd3 ftoj cdzi HYP Bgdzdzels died since the establishment of the sample plot. (
SG dzj H dzj H ©tedgty &z 5§ tsls §f Iz weak chlorosis and partial necrosis were registeret
fis OB & d Mls tc s §MPRAZSKS B d&zO ¢ O the needles of trees8, 79and 86, while tree 98 hac
Hj dzd d&3d Y dzOy jdisjcCde@s L @O fiyls ® B ¢ decay in the stem base. Lichgsneabarbata,which is
86 d Itkzdzjy Bk §tedH OdzS 2 f an indicator of clean air, was abundantly present or
Mz oJddet’ & tod tUsndabdebatd: whole sample plot.
s d Mk fugHipsSe@ls ®tdL HEzA O
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Figure 22.Weak chlorosis of spruce needles

Ytrvofvdrene YJusftnoso
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Ss{ToJ1 RSV

Rdzs j cOCyd © BJ? OC O
fcdzso ddzz Mmedrm jJStdzsh Cdn
Emdzsed, ikl JjSMmistej dided:
odhCO Ob@tsmWjtemMSdn f§ OHC
dzO G dzts ¢ f stcOMls © fsfkzd
ltojlsfsMis©o® O CMjL H OdzOfjOHt
JS¢MisLdyd  tsd, MsOtetsh < Iz,
MisOB &zO ~tcOdz’ doadds dOIJ ted
&ZOf OHO hilsjlsdedr Bt OdedL C
LOadMmd tH ‘dnatoj Biots  dzts
Odzstesf sgjdzedrn EldqyO® O, €8
ro Bd MmJ BE? J tcOL Iz d3j dz
fslsCtste® OC O, smddz L dzO¢
f slstej Bzdety Isdy 2 wBLdte d W
‘dratsoj HBBO<ddzj. 1 0dd],
HiWddadmOdzy JSBdzshC] o90d
qdzd "dEsthdyQddBO €t jH
WOCIstcO. 6SCs M otej HAesT
&ZO' 2 dLoOdz tsoadr GtcOdad ycC
s MisOdzO¢ o tcmls j E HOLtE

f ts ) lstO¢ 20 dzd Y O@s @8 PL-d18 'Y §2001,
2002, 2003
1 O G dztsB Odzdzts o5 wiacps®  fig,

MO 2003., dOEOL] dO yjlk
COH Mmj othj dBitei® O (H
sjBf jtcOlsEztcO® * L oagf @O tsHO
(13,9C) L O f j 2P0 . 1980 Ists{ (
BdqdzO 2010. , O HJojlkz tsar
Bjted O tH 134 cEtsHddz], f
HOdzOMm. V" J Hdzts, 2013. “d

OUTBREAK OF SPRUCE BARK BEETLE ON
LEVEL Il SAMPLE PLOT ON KOPAONIK

The interaction between plants and inse
makes a half of all environmental relationships,
natural conditions, such as extreme temperatures or

. or surplus of precipitation can lead to a sudden asm

in population abundance. It is assumed that the ris
attack is associated with the aspect, age and the a
of a tree to supply water and minerals, while

intensity of an attack of damaging organisms, ma

. insects, depends on their abundanas well as or

weather conditions and anthropogenic interferenee,
human activities.

In order to get a full understanding of t
phenomenon of spruce bark beetle outbreak, apart
their biology, it is necessary to have a full knowledge
the factos that affect their hosts. Each species has-v
defined ecological amplitude, which can be eit
narrow or broad, depending on the effects of cer
abiotic factors. If the valuesf certain parameters ai
outside the limits, they directly affect the survival of 1
species in a given areizg they become a limiting factc
(TabakovieTosic, 2001, 2002, 2003).

At the global level, the year of 2013 w
together with the year of0B3 the fourth hottest yee
since the beginning of measurements in 1880.
average global temperature was by 0.62°C above
average (13.9°C) for the period 193210. The hottes
year was 2010, and nine out of ten hottest years in &
yearlong meastement series occurred in the peri
from 2000 to today. Furthermore, the yaer of 2013
the thirtyseventh consecutive year with
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G sH d dzO, Csa®H * J tofchpd U & temperatures above the average. These data indic
ECOLE E dO L d&zOYyO*  dzz 1 tets significant change in climate and a steady increas
GdzsB Odzdzy s d3f J tcOlskztey . global tenperature.

{ SMistej dgdes Mk dzO ©H d¢ As it was extremely dry and hot in 2003, t
f L d20OlO ° j £ ydlsOe sd3 { t whole of central Europe faced the problem associ
Ld2OyoO " dz0 cetsHddz0 f steOfls © with the population of spruce bark beetle. Since the

f s jL Oded MO 6 EkzdzOoOyd" ® Oassessment of the health condition in 2010 reve
ftioddzd 3 ftootse Mmded 3O @O0 complete or partial dieback of a nuentof spruce trees
GtsHJdzO) , EMmlsOdztse ? j dzts f we assumed that the attack of the spruce bark bee
mMkh j ¢4 BB dBc sy &Ots « the whole of the National park Kopaonik was initia
skt OC O, l]’ toj s sfis Pp € ( by the adverse weather conditions in 2003.

yJjdzsdz f sHtezy 2 1 Oyd sdz@ez Common spruce- Picea abies (L.) Karsten
fs° 0o 0 dqdzdydteOdzO o tcj d3J d (Fam Pinaceakis a species with a shallg top soil root
GBH(Jdz] . plate, without a taproot, but with a large number

[ B dydzO - RjaB&abhi€x(L.) Karsten(Fam lateral roots. It grows well on loamy, sandy and lo
Pinaceap " | o tcffls Ofgtayjdilets o iy d Myl soils of submontane and subalpine belts. As it reqt
sO¢ tcOMmls, f soteh ddzn€ d, B cool and wet climate conditions, its vitality was gree
LOts MO B et vdalfidy o ©ts YA d3 affected by thelzove described climate events.
fihyoddds d ©Omddd LJjd&

Mk Odzf d dzMm ¢ t5AOC tf H YOO J n Vital trees have a multileveled defense sysi
o dzOy ded " & fz@d @33 dzz o  Is © dzd against the bark beetle attacks. The first level of def
JdBBO" & dzOo j HJ dz20 € dzd &3O Is M € ( is exhibited through releasing resin after the bark be

l dlsOdzdzO fMilsOB &zO  tsfj has entered the bark. Trees with thick bark and d
MmMdMmMisj O BHBtOdZ] ©H dzOYf O resh ducts seem to be more efficient in repelling att
tSH B tc Odzj “d dmf ehIsO° | attempts (Nihoul and Nef 1992, Baier 1996). The
feslsCste OCO k Ctstkz. wlsOB (second level of defense involves changes in
Codzyj dzlstcOyd " sd3 Mmd3ts dzdzd = 2 metabolism around the entrance hdermelinger
sHBd Ok f ¢ ENihedl énd Ned §9gPy 2004), and the third level is aystemic change in th
Baier1 996 ) .  tezed dzd o 5 5H & whole tree metabolism, which leads to the productio
BB sOB d dZzOL B3O &k B dzd L\WEkdrdlinger fewer carbohydrates but more proteins, which
2004) , O Istej<d °“Jj MmdMmlsj needed fordefense.
di3j sOBtsdzdL dzz Mis OB dZO H BARO Successful bark beetle establishment occur
ftosdL asdH™ jjdzgd » =~ JH OISO, two steps- f i r st the treebds ¢
Cs'"d Mk tslstejBdzd L O f5H Bt pioneer beetles and then theal colonization of the
v j h desmils dzOf OH © { tsl whole tree occurs. Bark beetles are primaatiracted

CBtPd ®©dzd e C j “ 4 H d dz by kairomones, but there are other factors that
(OXS q’ az0o, O L Olsdd3 HBdzOL increase the intensity of their attack. Various resear

Mhedez@@dzs Mk § sIs¢ & indicate that altitude and soil nutrients, such as nitro
tc,tsd3ts dgazp ¢ tsfilsts° j d teCphosphorus, and magnesium, have a signific
d <0OIsd ddzlsj dzL dIsj Is dzO t influence onlps. typogaptus attack rates. (Nef 199«
OLkz" & HO dzOH dBsteME © o ( Dutilleul et d., 2000) Lexer (1995, 1997) found that t
s dzz (@QdHflds,. W sMW Bte, 3O ¢ dzj L attack probability depended mainly on the water sup
ddzls j dzL d Is j l4ps toip@gfaPriud®d Nef 1994, aspect, the proportion of decayed trees, dbge of the

90
s5d3
J dzts
od
9
s ¢

SN P T T

Dutilleul et al. 20M). Lexer ( 1 99 5, 1 9 9 7 stand. The trees on sunny sites exposed to south, &
Bseclk<dtsmls d&OYJ OHO 9 j < dztt 60-70 years of age are more susceptible to attack. |
9 BH s, Je¢mMyf s dyd” 4, Z H temperatures and extreme droughts have a st

MisOtesMmisd HBBRBO<Jd &ZO. dls OB (influence and a number of authors who deal with clin
d thkdyOddd dd Misd-@30, ¢ f§ change find global warming nd a decrease i
yd h<iyg iz &z IsO dzO § Olsitc | precipitation very important for the interaction betwe
dLteOLdlsj MmMkhj ddizO" k& MdzO the bark beetle and its hosts.
ftotsdzj dzi € dzd BOIsME dr EMmdztse The success of most bark beetle attacks dep
EdzOT j 0 SCtsdzdyddzai OlsdssMmW¥ on the physiological state of the attacked tree. N
COs C? kydai bk odatizfdsECtoya @ species bore into physiologically weakened tr
Il szt d " © 9o j<ddzi ¢ tsls (secondary pests). A small number of species
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MOk BYigesdnlstc] © HBHRBO<C
EekhE E MO Wi 4 WdL dtsdz
(My SkzdzH Otedzj NIsjlstsyddzaj ) .
HO f§BH BGHtj' jdddi Emdse
LHtcO9 0O, 9 dIs Odzdz0O, fMls OB d&zO
hlsj Istsydlpgi .typographus d  Pytiogenes
chalcographus iz fsL dzOIs d i

M s dzsMmils HEEOBRBOISd Yydetsc
z4 MistsL s d ) dstc U Bityoderes
chalcographus LinnGe,usl1l®ml ° j hdtets
cOMftesMistcO° j dzO Jjotetstf MG O
mMdste y d, ‘09 0 Bk B djdgddestgst
typographus t OLed "  © Hej G j dgj
tets” j ¢ J fsyd sCtsd3 Of tsd d&zO,
1dd3z" § 2 MbsOHd  2dz d k306
22O GCcLOdzOdi0 MmiIsOted "’
Odzd Htd L dzOls dztsc
fmdHARIEMEIIZAD | L H O7f)
iy BH BOYd;
£ Ctsted, Is § gL ¢
duyd fsud®kz LOMmjsdas.
Hiczed d HBMISO
" dzO dzOL § to jer qUFS ted J§
dezd3dd &30 HtOMdzj J[dad@s 99,
Btots' dzgj ftodtotsHdzj dzj
S LdzOYyO” ded C J mE: gL -
Cheiropachus quadrum(Fabr.), Dinotiscus eupterus
(Walk.), Eurytoma blastophagi (Hedqvist) E.
longicauda v a n &., morio Boheman Mesopolobus
typographi  (Ruschka), Rhapalicus quadratut
(Rat zeburg), R. tutel a
9 te fillkadasimus formicariug L. t6j HO Col
Cleridae)t sfnfdzj © d Htekzed 2006

sz O 23
Figure 23 and figure 24 Imago and the system of tunneling

capable of attacking healthy, vital trees. They
become primary pests only under certain favour:
conditions. Ips typographus and Pytiogenes
chalcographusare known as species with drama
outbreaks.

The  spruce bark beetle Pityogenes
chalcographusLinn®© e ,u 51 is a species widel
distributed in Europe and in our country it occurs
strong outbreaks together wilhs typographusit forms
two generations a year (the first brood at the begini
of April and then at the beginning of July). Th
overwinter as imagoes. When they are within the lin
of normal abundance, they live on the branches of
and weakened trees, but when the population bect
more abundant, they can attack strong and vital ti
They bore 37 starlike tunnels and make matin
galleries in the bark. Maternal galleries seem to
separated from them. Larval tunnels are den
crowded and very short. Pupal chambers are also i
bark. They stay under the bark at the stage of &
beetle, pupa and imago. This species has abaurf
natural enemies. The most importgatrasitoids are th
following Hymenoptera specie€heiropachus quadrun
(Fabr.), Dinotiscus eupterus (Walk.), Eurytoma
blastophagi(Hedqvist), E. longicaudav a n [g. ,morio
Boheman Mesopolobus  typographi (Ruschka)

Rhapalicus quadratu@Ratzeburg), R. tutela (Walk.) ...

The most important predator i$hanasimus
formicariusfrom Coleoptera (fam. Cleridae), (Rosrstv
al., 2006)
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# dzd € ji 28Ipstypographug] Pytiogeneshalcographus f sfdzj H dyj 1§ toj dzOd3

Figures 2528. IpstypographusaandPytiogeneshalcographus consequences of the outbreaks on sprues tre
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I'g dzd & d fdsteyd edpstiypdgraphibs
Linnaeus, 175& [ o te S ffdts L dzO z0 € OO -
dzj fted  Olsj? Mmdteyj. 1 OMIC
dzi d <0 d Bhilsj<jdzO HEBJ<
SOHO HEt' jJ HB L dzOl
Bd? ¢,
'k (ot tts’ j§

“JdHdzgj, t©OLBad O
GteOHOYd " OdO da(

nsHdzdyd Mk

tc GUdsQ ddots dyftt
ntsHdzd yd al
CEZ°J f§tH
Mists’ d dzO 30
mdste yd dzts @ Fcec
f OtcOL dIstsdHME § otefmisy , (ONC
s dzts € to d-dzO G@osota conifera Yang, C.
microspermaeYang, Eupelmus urozonu®alman, E.
vesicularis (Razius), Cheiropachus quadrun(Fabr.),
Dinotiscus eupterugWalk.), D. aponius (Walk.), M.
unifasciatus Furster, Mesopolobus  typograpt
(Ruschka),Rogrocerus brevicornisThomson,R. mirus

(Wwal k.) ]l dzO 9 dz@hanysimys
formicariusdL t©jHO Col eopt(letsfpd
d Htckze)d 2006

10 Bedzj Hdzts® f OteyJ dzqd

dZdoHO L O ftO<j ] d fttsy
LOe® | °d Cdatseadn iwjigcc
j¢smdhlsj dd GO, ¢ 0 My
1 OydtsdzOdzdztse f OtcC © stsf O
mMditeyj MlsOtesMmlsd o©j<j BH |
Je¢Mysrdyd d d dzOH BB
and3156 smdzd o ©¢ O (2010 .MmjJ
5§ HJdOyYdzO fnls OB dzO dzO
zO° H s3] dzOdzls dzd * | - dpsstipsgraphtiis
d Pytiogeneshalcographus! tco §| 6 tsH d dzj

fMizOB tse ddasj dzt dIsjlsO d Myt
E SCkddddoydsdkkz YoLkz b
MOMmists " ¢gdzsd dagdd ¢ Oyd M s’

Btes' © MsOBOXO (195), ¢d-
sSH MistcOdz] s9 j Ho J dzO0 ° L «
mMisteud , Jted yd Bz M IO
73, 1% SH kCEfdtsec Btts® O

The spruce bark beetle Ips typaraphus
Linnaeus, 1758 is weknown as the most dangero
spruce enemy. It primarily attacks old and dama
lying trees with thick bark. When its populatic
becomes more abundant, the spruce bark beetle
attack healthy trees. There are two generati@rse
brood in April and the second in July), but they of
produce sister broods within one generation. They ¢
occur in outbreaks that affect large areas. Mate
galleries are twarmed or threermed and vertical
Larval tunnels are densely crovedand winding, up tc
6 cm long.

In natural spruce stands, the number of
spruce bark beetle Ips typographuss regulated by ¢
number of differents parasitoididymenopteraspecies:
Calosota conifera Yang, C. microspermae Yang,
Eupelmus urozonu®alman, E. vesicularis (Razius),
Cheiropachus quadrum(Fabr.), Dinotiscus eupterus
(Walk.), D. aponius(Walk.), M. unifasciatusFurster,
Mesopolobus typographi (Ruschka), Roptrocerus
brevicornis Thomson, R. mirus (Walk.) ... The most
important predator isThanasimus formicariusfrom
Coleoptera (fam. Cleridae), (Rosnetval.,, 2006)

Indvidual spruce trees attacked by the two
dominant species of spruce bark beetles typographus
d Pytiogeneschalcographushave been detected on t
Level Il sample plot ofKopaonik since its establishme
in 2010. The plot was established for monitoring
assessment of air pollution and its effects on fo
ecosystems. It is located in a pure spruce stand «
than 60 years with a northatern aspect and at 17:
m.a.sl. The first year attack was weak and sporadic
in 2013 it reached itsulminationin some parts of th
stand on this sample plot. Out of the total numbe
trees (195), 26 or 13.4% was infested by these two |
dangerous species of spruce bark be€lid. of the total
number of infested trees 19 trees or 73.1% died.
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s OB j8OX®2012. (PLT) TOpz® O { ts HEEO i CuigPy. jHAadsLOE Zisgaz OF O h G O dz@f,elltss 5§ O ts dzd S

Table 8. XX2012. (PLT) Dataontheplot selectedor crownconditionasessment,evel ll, Kopaonik

H w
Lintsd o] sswuroo|  eseye | famsuia| {jEE0sm  iisseorm yongswn © IS T oy o
Sequenceumber CountryCode Obsevationplot Dateof assesment L fafd® H B>l q 20 o d M (K&O Teamidentification| Other observations
atitude Longitude Altitude
1 67 2 171013 +43°1730" +20°4850" 35 REIGO
u OB jOdX®2012.(TRC)] Q@Kls MG @ tetsh § d o 1 =2 Otsdzd €
Table 9. XX2012. (TRC) Crownconditionparameters Kopaonik
t#]l:gzgdjtsts‘ tf glzh J¥ g Il du?de st Odzt Ote J
Sequece | Observation r Olskzdz Jtets” Ml JtefplsO ¢ dzO® Gulsleszn u;dzCO_Qn Cigish © rJW_B_dzq" dh <0 d [ Mis OdzO Lo
number of | plot number Date of survey Tree number Tree Species code R;n(;?t\;zlai:s & | Social class| Crown shading Visibility Defoliation Foliage transparenc Other observations
trees y

1 2 171013 75 118 01 1 2 2 5 25 Usnea barbata
2 2 171013 76 118 01 1 1 2 15 20 Usnea barbata
3 2 171013 78 118 01 1 2 2 10 25 Usnea barbata
4 2 171013 79 118 01 1 1 2 15 25 Usnea barbata
5 2 171013 80 118 01 1 1 2 10 25 Usnea barbata
6 2 171013 85 118 01 1 2 2 10 25 Usnea barbata
7 2 171013 86 118 01 1 3 3 10 30 Usnea barbata
8 2 171013 87 118 01 3 3 3 35 70 Usnea barbata
9 2 171013 88 118 38 5 6 2 100 99 Usnea barbata
10 2 171013 91 118 41
11 2 171013 92 118 01 2 3 3 30 60 Usnea barbata
12 2 171013 93 118 01 1 3 3 30 60 Usnea barbata
13 2 171013 94 118 01 3 3 3 40 80 Usnea barbata
14 2 171013 95 118 01 2 3 3 20 30 Usnea barbata
15 2 171013 96 118 01 1 4 4 20 30 Usnea barbata
16 2 171013 97 118 01 1 3 3 15 50 Usnea barbata
17 2 171013 98 118 01 1 3 3 20 80 Usnea barbata
18 2 171013 113 118 01 1 2 2 20 60 Usnea barbata
19 2 171013 114 118 01 1 4 3 20 80 Usnea barbata
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td Hded L
S@qﬁigd‘ofs‘zn;aﬁoﬂ (obkd (| ies b 1 ils 0 Egdzfal¢éu|sgls|zm sjaco oy ! AN AR5y s Um(z,zd;ﬁh]t%m [Ms0EZO L O
number of | plot number ate of survey Tree number Tree Species code Rr?]ng?t\;ﬁg & | Socialclass| Crown shading Visibility Defoliation Foliage transparenc Other observations
trees
20 2 171013 115 118 01 1 3 3 25 50 Usnea barbata
21 2 171013 117 118 01 1 4 3 25 50 Usnea barbata
22 2 171013 118 118 01 1 3 2 20 65 Usnea barbata
23 2 171013 119 118 38 3 3 3 100 90 Usnea barbata
24 2 171013 120 118 01 1 1 2 30 40 Usnea barbata
25 2 171013 121 118 01 1 3 3 15 20 Usnea barbata
26 2 171013 124 118 01 1 2 2 20 60 Usnea barbata
27 2 171013 125 118 38 5 3 3 100 99 Usnea barbata
28 2 171013 126 118 01 1 2 2 15 40 Usnea barbata
29 2 171013 77 118 01 1 3 2 15 30 Usnea barbata
30 2 171013 123 118 01 1 1 1 15 20 Usnea barbata
v OB j1EzEX2012 (TRD)) Q@fls thtsh Is j <1j § fss 5 Otsdzd €
u Gle 10. XX2012.(TRD) Damageparameters, Level I, Kopaonik
{J A deq N .
s eS| 108G i i wsomn’ nEosd udars Hqwrey cusho (LB BG . esq LOLo B A@RE IR [ heoso .
number of | plot number ate of survey | Treenumber |Specification of Symptom | Specification| Location in Age of damage Cause of cause Extent Other observations
trees affected part of symptom crown
1 2 171013 75 Usnea barbata
2 2 171013 76 Usnea barbata
3 2 171013 78 11 11 56 3 301 Chrysomyxa 1 Usnea barbata
4 2 171013 79 11 11 56 3 301 Chrysomyxa 1 Usnea barbata
5 2 171013 80 Usnea barbata
6 2 171013 85 Usnea barbata
7 2 171013 86 11 11 56 3 3 301 Chrysomyxa 1 Usnea barbata
8 2 171013 87 Usnea barbata
9 2 171013 88 Usnea barbata
10 2 171013 91
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tdHded

‘ {hlsj<ig [LdO¢| it —_ : _ _
Sf’e]q'ig]fedjofs'swaﬁo‘{] [ Olkd f4 I eSO MsOsd uddyls| Mddyisy Ctesh | ] tfsidé‘ﬂ- <(1-Z(c: LvLEEC ‘Ecgr:tif(iic%amz Rtsdr?lslsc?ﬁfc‘l {MsOodkzo L g
number of lot number Date of survey | Treenumber |Specification of Symptom | Specification| Location in Ade of damage Cause of cause Extent Other observations

trees P affected part of symptom crown 9 9

11 2 1713 92 Usnea barbata
12 2 171013 93 Usnea barbata
13 2 171013 94 Usnea barbata
14 2 171013 95 Usnea barbata
15 2 171013 96 Usnea barbata
16 2 171013 97 Usnea barbata
17 2 171013 98 33 11 60 3 390 1 Usrea barbata
18 2 171013 113 Usnea barbata
19 2 171013 114 Usnea barbata
20 2 171013 115 Usnea barbata
21 2 171013 117 Usnea barbata
22 2 171013 118 Usnea barbata
23 2 171013 119 Usnea barbata
24 2 17108 120 Usnea barbata
25 2 171013 121 Usnea barbata
26 2 171013 124 Usnea barbata
27 2 171013 125 Usnea barbata
28 2 171013 126 Usnea barbata
29 2 171013 77 Usnea barbata
30 2 171013 123 Usnea babata
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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 agaiAtmospheric Pollution

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

LOEO' j$O

9 0OLHERO dzO

1d B0 (tjedsuf. Itsoatec. 14 d3? Ju¢(.101000 t5.0)zEBO RINGEEOYIJ @O HHEHOO0"N EBP: RMIstc Oy d o B<sts f 200107
t iz dd& " O Totalareaof country(1000ha): Total forestarea(1000ha): Forestareasurveyed1000ha): YilsddzOted
Country (region): Serbia 8836 2360 103 {BIOADY
Repablic of Serbia
10ydcdzOdzded WS Odz VS ZO Y Sz Bed dz0 Y J SudfSdfted@O (f1e0td" drd@) :dzdh <Ot® (1000 = O) : Survey 2013
RdzMisdlskzls L O ZEZOwEd@Hs o Total coniferarea(1000ha): Total broadleavedirea(1000ha): Conifers
Institution (National Focal Centre): 179 2181 FormAl
Institute of Forestry, Belgrade
1 jtedsH d fls BOveyperiodl©10.2013
s ZOMd ¥ d ¢ Omssifi@ation ltetsyj dzO fls OB OzO M@cemtayeasakdreesigfoltadsd
#lsOBdZO MOLO HE 5 #lsOB O MIsOLO 60 ¢ tSH (]
Trees up to 59 years old Trees60 yearsandolder
112 |3 |4 |5 6 7(1-6) 8 9 |10 |11 |12 13 14 15
(8-13) (1-14)
I e ls@dcies: shl. o kLY g shls. o1d ECkgn woj kS
others total others total grand total
f so teh d dz® apets foflsspecies
Btets' kL tste€ s59/@dzpk safimpl® areekO 29 29 29
CdzOMmy HJ W sdd" ftesy. ckBdlk¢O
defoliation class percentage of needles loss % |% |% |% |% % % % % |% |% |% % % %
dzi BO HJPVBd& .
not defoliated 071 10% 17.24 17.24 17.24
fQdzOB O .H LW sdz .
Zdzj tej dzO. H j ¥ s
moderatelylefoliated > 251 60 % 17.24 17.24 17.24
‘"OC 0 HJWsd
severelglefoliated >60% <100 % 0.00 0.00 0.00
mize ts
dead 100% 10.35 10.35 10.35
L ¢ Iz f/ tiztil 100 100 100

h d3d
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Survey 2013
Picea abied..
Form C

% MisOB OO MO W% Wisedzds @edolGasted

Blofs " . -
56 dj H dzd Bt“‘fﬁbogg“gg ¢ £OMmO 0 ¢ ®OMmo 1 CHdZ.OWf’]BOddeK & cwono 3 ¢ oMY 2dj t gdZOff?]“fzaf?SdZOE
f Oteyd dzQ no. of sample HijWtdd O HijWtdd O JCV‘IIaSSZ HiWtdd "  © CkzOMO 4 Hs Mot class 1 to 4
no. of sample ' class 0 class 1 slightly class 3 class 4 dead class2to 4 -
trees . . moderately . slightly to
plots not defoliated defoliated defoliated severely defoliated moderately to dead dead
1 29 17.24 55.17 17.24 0.00 10.35 27.59 82.76

90LHERO
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1 O BdgHdE Oyd " MS 5 -02I14 &z Crown condition assessment on the Level
o ton sYyj dOd MOS0 ¢wehj dsample plot Cri Vrh was carrieslit on July 8, 2013.
09.07.2013 e fYidag® 4 dL o teh j The assessment was done on 30 beech trees, selec
BzGo it O Mk dzO d3j dzm ¢ d the purpose of annual crown condition monitoring,
ftcO<j ] MO O Ctetsh ¢ d, dal subplot?2.

[ mMdztse dzd  s5H Qs ydzeBinicddzt The most important characteristics of gample
otz Olsd Mk Ek dzOd3j (@O 68s]).dz® ' plot on Crni Vrh are presented in the purposeful T

V IsOBZdz@H O®Isd Mk  Ots( PLT (Tabk 11).
Ctesh ¢ d d OO Isted hlsj - Tables 12 and 13 present the crown condif
IsOYS d-0f dez® A tcdaets B 0alt8n Iz ¢ ts parameters and damage parameters for the Lev

sample plot on Crni Vrh in 2013.
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v OB jliiz@X2012.(PLT) TOpz® O { ts HEO U daistPy. jHARASLOE izjddde OF O h i) @ O dz@f,olltsh tcdzd o
Table 11. XX2012. (PLT) Dataontheplot selectedor crownconditionassessmentevelll, Crni vrh

tc n

H w
tindd o f s SHEY 08 16 By [adgsydgy | L BEEOUM LB aOTM 1 O G EN RHJ_LsdélsquV_q [ 7 HE® 0@ ©
Sequencaumber Courtry Code Obsevationplot Dateof assesment L qafd®d H 2t d dzO RN Team identification  Other observations
atitude Longitude Altitude
1 67 4 090713 +44°0755" +21%5838" 19
U OB j18Z80X2012.(TRC)] GARls 6B @ tetsh { d o X t2dzd o to
Table 12. XX2012. (TRC) Crownconditionparameters,Crni vrh
Ifclijlggzgd.ltets‘ f eh Jf g Idu?de s Oy Ot j
Sequence | Observation rDOlsIzd3 '} Jtets® Ml Jtsf_r]lso ¢ dzO® Gulso_lslzfn HszQO_Qu Cah ¢ rJW_IsgIzq" dh <0 J ,,(fnlsOdijx_D@
number of | plot number ate ofsurvey Tree number Tree Species code Rar(r;;)t\;ﬁ:; & | Social class| Crown shading Visibility Defoliation Foliage transparenc Other observations
trees
4 090713 57 018 01 1 4 2 25 20
2 4 090713 58 018 01 1 4 2 20 20
3 4 090713 62 018 01 1 1 1 0 10
4 4 090713 64 018 01 1 4 1 10
5 4 090713 65 018 01 1 4 1 5
6 4 090713 66 018 01 1 4 1 10 10
7 4 090713 67 018 01 1 4 2 5 15
8 4 090713 68 018 01 1 4 2 100 99
9 4 090713 69 018 01 1 4 2 20 20
10 4 090713 71 018 01 1 4 2 5 10
11 4 090713 72 018 01 1 4 2 10 15
12 4 090713 73 018 01 1 4 1
13 4 090713 74 018 01 1 4 1
14 4 090713 75 018 01 1 4 1
15 4 090713 76 018 01 1 3 1
16 4 090713 77 018 01 1 5 1 10 15
17 4 090713 78 018 01 1 3 1 20 20
18 4 090713 79 018 01 1 5 1
19 4 090713 87 018 01 2 1 1
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t 4 Hdzd .
. glzh ji© j ) J
lsosdr s ) Gupg {1 1ws° Mk I 6his0 bC 0S dulsOlskf| wjdeo cf ' IH A0 jwsgq| VEOCBNIOLL | o ogoy 00
Sequence | Observation . - . Ctosh ¢ o dzdh <O .
Date ofsurvey Tree number Tree Species code | Removals & | Social class| Crown shading e Defoliation . Other observations
number of | plot number mortalit Visibility Foliage transparenc
trees y
20 4 090713 88 018 01 1 4 1 0 5
21 4 090713 89 018 01 1 3 1 10 15
22 4 090713 90 018 01 2 3 1 10 10
23 4 090713 91 018 01 2 4 1 20 10
24 4 090713 92 018 01 1 3 1 10 20
25 4 090713 94 018 01 1 4 2 10 20
26 4 090713 95 018 01 1 4 1 15
27 4 090713 96 018 01 1 4 1 10
28 4 090713 97 018 01 2 4 2 10 10
29 4 090713 98 018 01 1 4 1 0 15
30 4 090713 100 018 01 1 4 2 60 50
v OB j1828X2012.(TRD)) GEafls tbts h Is j <1j UK te dzd o to
u O b13.XX2012.(TRD) Damageparameters, Level Il, Crni vrh
U J o dad [h sy < .
. d<idd JLdzO¢ rdts S i .
somonce | Obseration] 1OBE® (4 1oy nEOad wdarl nearsy s L GIEL $Guese LOLTe 8 A B @IS I nsowo Lo
Date of survey | Tree number|Specification of Symptom | Specification| Location in Cause Other observations
number of | plot number ffected f Age of damage of cause Extent
trees affected part of symptom crown
1 4 181013 57 14 o1 33 3 3 210 Lymantria 2
disp@
2 4 181013 58
3 4 181013 62
4 4 181013 64
5 4 181013 65
6 4 181013 66 14 01 33 3 3 210 Lymantria 2
disp@
7 4 181013 67
8 4 181013 68
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t JHded

hlsj < j .
e S ] 1O ® s wusOu nEOod wqdys ndarey cwer | JEIE By eu LOLIe B A& & B puoso 1
number of | plot number Date of survey | Tree number|Specification of Symptom | Specification| Location in Age of damage Cause of cause Extent Other observations
trees affected part of symptom crown

9 4 181013 69

10 4 181013 71

11 4 181013 72

12 4 181013 73

13 4 181013 74

14 4 181013 75

15 4 181013 76

16 4 181013 7

17 4 181013 78

18 4 181013 79

19 4 181013 87

20 4 181013 88

21 4 181013 89

22 4 181013 90

23 4 181013 91

24 4 181013 92

25 4 181013 94

26 4 181013 95

27 4 181013 96

28 4 181013 97

29 4 181013 98

30 4 181013 100 14 01 33 3 3 210 Lyg:gria 5
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sz QDI Ry Atcdzd Jtorn wdzd BW [ dzts' j dets, dgj f OteOL d
Figure 29. SP Crni Vrh E ftedHOdeC 2 fyls OB dzO

Figure 30. Fertilized, norparasitic gypsy moth egg
mass in the beech stem base

r Oz 18. 10. 2013 H dL & The inspection and assessmenttioé health
ofMmMlse j dzse MIsO® © H OB condition of 30 beech trees was carried out on Oct
Zls dzd Bsdzj Misd d h s, 18" 2013. Beech bark disease, caused by the ir
fmls ¢ WO tgjdzmgd@ystecpccus fagisugi Cryptococcudagisugathat transmits fungal spores, w
ftoj desfnd My tstcd ¢ ° d o detected on trees 38, 57 and 100. Blisters of the ful
8, 57 d 1 ONectria tokcinéstlztéll Nectria coccinedhat causes this disease were identi
LtesClz° | selz Btsdzj MiIs on trees 57 and 100. Furthermore, tree 100
7 d 100. I mdd3 Is s carpophores of the fungdsichaptum violaceumanda
Cts dzfn sOlstso Odzj d C Qrichfagguint fertilized egg mass of the gypsy mothLymantria
violaceumd ° j Hdzts s dzts' jldasantds] dispar. Fertilized, norparastic gypsy moth egg mass
dispar. [ fd d3 dzO dzOo j H j detsd3 were also detected either in the stem base or in
dzj §f OtcOL dIsd tc OdzOkz dzf ® dz® O dztl branch collar of tree 57 (two egg masses), tree 66
fOoLkrlk cttOdzO € tsdzmisOlstse O egg mass) and tree 40 (one unfertdizdamaged eg:
dzj cdzO@) , d 66 ( ° 4 Hdets(C $izy mass). There were tunnels bored by bark beetles
dzj s dzts' § dats, .0 sy 31 diafsy fizj 1 dead branch of tree 100. Decayed knots and brar
az0 MmMkets® CGtcOdzd MmlsOB dzO  were registered on trees 57 and 72 and severe for
CteOdzO C tsdzMisOlstso Odz@ &R, fr central rot on tree 14Diatrype stigmafungus was
YydJ dZlstcOdzdzO Istclzdzj y  dzODiafnype: present on the bark of tree 68.weak form of bark
stigmadz© Ctsted MmMIsOB dzO B t6. 6 scorch caused by fierce sun was recorded on tree
“d fsmMdzi HdyoO °~ OC d dzfp t and 66.
MisOB d&zd d©3©® Btc. 58 d 66 . On the whole, we can say that the tree darr
1 smMd3OsteOdzs Bk  yJ dzd dzd detected on this sample plot was neither extensive

ftedmMizlsdzO ©hilsj <j ¢ O fifilels @Bj@ severe. There wern't even too many egg masse
zZ o dzq’ Cdz Bots® Iz, YyoS¢ dzj gypsy moth which was inutbreak in the eastern Serk
Cs' d d E fBHt Iz Yy k2 dMmls inthe year of 2013. The presence of lichen indice
o dzOgdztsy § © Iz 1 ed mMizfmils e t good health state of the site. Abiotic damage
LHtcOo 86 MlsOdzedh IsO. ¢ B d ts5ls insignificant, while apart from the gypsy moth, the
SH Bdtlksduyuédrs ELtetsydzd ¢ O was only one serious biotic agenbeech bark diseas

J Bsdz§ stcd BEGC O] i OfmdzC whose inensity of infestation is still low, but there is
Cjdese hdtej © O, Odzd ° 4§ L O dangerofits further spread.
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[ J' EdOttsHdzd st jtOlsdodsd ftescteOd LO fwsyjdkz d f0<j®j Esdyo O LOGECO' j O 90LHEARO dzO
1 20z rotetsf MSCj vded j LO LOMIsdlk "EdBO tsH OBt jtthMitse LOCO' j°© O
IsHdM S d dLeajhIlsO@° s L HteOo fils atgjodgts<d® fiplstd ¢ tdAn detlaCre drdj~W todiffrj 10Oy dH*
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 Atmospraxlilation
Annual report on health status of main tree species on the basis of defoliation
1d B0 (tjedsuf. Itsoatec. 14 d3? Ju¢(.101000 t5.0)zEBO RINGEEOYIJ @O HHEHOO0"N EBP: RMIstcOx d o @K dzd 04 {
tdfzB 8 @ O Totalareaof country(1000ha): Total forestarea(1000ha): Forestareasurveyed1000ha): [ dh<Oted
Country (region): Serbia 8836 2360 103 {BOLOY
Repablic of Serbia
10ydedzOdzded WSOk vSkf ZO Yl S Bsd dz0 U j sudSdOfieddd (f10e0td" oRddh :dzdh <O©® (1000 R O) : Survey 2013
RdzMisdlskzls L O ZEZOwEd@Hs o Total coniferarea(1000ha): Total broadleavedirea(1000ha): Broadleaves
Institution (National Focal Centre): 179 2181 Form.1
Institute of Forestry, Belgrade
1 jtedsH d fls BOveyperiod1$08.2013
s zOfMd ¥ d ¢ Ohssifidation ltetsyj dzO fls OB OzO M@cemtayeasakdreesigfoltadsd
dlsOB kO MsOLO HE 59 #lsOB O MOtO 60 cEtsH(
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 lspdcies: shls. o6 ESEYN 1g shl. o d kS woj kG
others total others total grand total
f so teh d dz® apets foflsspecies
Btets' LkL tsteC ts9/@dzpF safimipl® are@ekO 30 30
CzOMj HJWsdd" ftesy. GkZBdlkCO
defoliation class percentage of needles loss % |% (% |% % % % (% (% |% % % %
dzj BO Hj OB )
not defoliated 07110% 76.67 76.67
MEzOB O .H AW & e d
slightly defoliated >107 25 % 16.67 16.67
ERj ] 2O Hj W5
moderatelylefoliated > 257 60 % 0.00 0.00
“0C0 HjWsk
severelylefoliated >60% <100 % 3.33 3.33
mize ts
dead 100% 3.33 3.33
L ¢ Iz ff tizsl 100.00 10000

h d3d
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[i' EdzOtetsHded st jtcOlsdoded ftecsdtcO® L OCPLFEY Pdele O HzE O< O] h izl y O

1 zOdz 1 otesfMEJy vded jJ LO LOhIsdklkz "EdBO tH OB jteMitse LOEO' j¢ O
IBHd"d dLejhlsO"  LHKOeafMmbe jdsd MOk cdkzOsdzdr otMlsO Hico j <O &0 shmdse k
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Convention on LongRange Transboundary Air Pollution

Internatonal Cooperative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution

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

Country. Republik of Serbia

RMistcOy do @K teded 0 &
1 2S00
[BteOL Oy XA

Survey 2013
Fagus moesiaca
Form C

1 Iz € g&yus moesiaca

B S % MlsOBOdZO MO HYP Visdzeds Awdolsdited
. Blots" tedd . CzOMO 2 H . - € dzO azo
56 dzj W dad fr]lsogogzc ¢ &m0 dj| ¢ &Omo 1 HJWﬁ]ded‘o ¢ oMo 3 ¢ O 2ds t maf?s f
f Oteyd dzO no. of sample HijWtdd O HijWtdd O class 2 HiWtdd "  © CkzOMO 4 Hts ket class 1 1o 4
no. of sample ' trees class 0 class 1 slightly moderatel class 3 class 4 dead class2to 4 Slightly to
plots not defoliated defoliated defoliate dy severely defoliated moderately to dead %ea{i
4 30 76.67 16.67 0.00 3.33 3.33 6.66 23.33

HiWtsdd Oyd:
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Crown condiion assessment on the Level
sample plot on Mokra Gora was carried out on Au¢
15" 2013. The assessment was done on 32 Scots
trees selected for the purpose of annual crown cond
monitoring, on subplot 2.

The most important characteristidstioe sample
plot on Mokra Gora are presented in the purpos
Table PLT (Table 14).

Tables 15 and 16 show the parameters of cr
condition and parameters of damage on the Leve
sample plot on Mokra Gora in 2013.

There was no defoliation in 93.75% tkes
selected for crown condition monitoring on the Leve
sample plot on Mokra Gora in 2013. Slight defoliati
affected only 6.25% of selected trees, while there wa
defoliation of severe intensity on the selected trees.

On October 19, 2013, theénspection of the trex
health condition on the Level | sample plot On Mol
Gora was carried out and 32 trees were assessed.

The damage detected on the trunks was rare
slight. It was usually found in the stem base, 1.2 akt
the ground and it was meahical damage caused |
human activities, probably during logging or some ot
forest work. The registered biotic damage include
small number of fruiting bodies of the saprophy
fungus from theMycena sporder, that occurred in th
stem base, closéo the ground. Damage caused
insects, birds, wild animalstc.were not detected.

Bark lichens were found in the lower portion
trunks, 2 m above the ground. They are an indicator
healthy site.

Of all three localities, the highest percentage
trees that were not affected by defoliation was recol
in Mokra Gora, where defoliation of medium and sev
intensity was not registered.
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v OB j1dzOX2013. (PLT) TOpdz® © {f ts HEO U CistPy. jHdadisLOG qizdgdez OF O h f@f O dz@f,olliyf 5C O | SO
Table 14. XX2013. (PLT) Tablewith dataontheplot selectedor crownconditionassessmentevelll, Mokra Gora
Cindd e S sHiy 06 Vo 8 By ¢ Gy dzj {ﬁjtsGtQOWﬁ] 1iBetOWm 1 OHdststeMC| RH jdasd ¥ d €O [ B O§®O
Sequenceaumber CountryCode Obsevationplot Dateof assesment L qafd®d H 2t d dzO RN Team identfication Other observations
atitude Longitude Altitude
1 67 5 15.08.2013 +434527" +19°2900" 12
v OB jl1E2EOX2014. (TRC)1 G@ls 6B A tcsh { o i X 6O | SO
Table 15. XX2014. (TRC) Crownconditionpaameters Mokra Gora
Ifclijlggzgd.ltets‘ i i eh Jf g Iqu? de 56 @GOk | dal
Sequence Obsewaéon TDOIS'ZdS ] 1tets’  Mis I eils O ¢ dzOF QulsOlsizi | ujdto ¢y "0 "7 T §Wsdd | dchh<JO {fsO®zO L O
number of | plot number ate of survey Treenumber Tree Species code Rar(r;;)t\;ﬁ:; & | Socialclass| Crown shading Visibility Defoliation Foliage transparenc Other observations
trees
1 5 15.08.2013 82 134 1 2 2 1 0 30
5 5 15.08.2013 83 134 1 1 1 1 10 30
3 5 15.08.2013 84 134 1 2 2 1 10 30
4 5 15.08.2013 105 134 1 1 3 1 10 20
5 5 15.08.2013 106 134 1 1 2 1 15 30
6 5 15.08.2013 107 134 1 2 1 1 20
7 5 15.08.2013 113 134 1 1 1 1 0 25
8 5 15.08.2013 114 134 1 1 4 1 15 50
9 5 15.08.2013 140 134 1 2 2 1 5 25
10 5 15.08.2013 141 134 1 1 2 1 0 10
11 5 15.08.2013 142 134 1 2 2 1 0 20
12 5 15.08.2a3 143 134 1 2 2 1 0 15
13 5 15.08.2013 144 134 1 2 2 1 5 20
14 5 15.08.2013 165 134 1 2 1 1 0 15
15 5 15.08.2013 166 134 1 2 2 1 0 10
16 5 15.08.2013 167 134 1 2 2 1 5 15
17 5 15.08.2013 168 134 1 2 3 1 5 15
18 5 15.08.2013 183 134 1 1 1 1 10 15
19 5 15.08.2013 184 134 1 2 2 1 0 20
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t 4 Hdzd .
. glzh ji© j ) .
Mis©B g1 LS JW  gipg g s M lems0 | 2 &0 qulsolkm| ujaco cf 1 I 2 jycaq| PEOROLI B piowo Lo
Sequence | Observation - - - Cesh ¢ - dzdh <0 i
Date of survey Treenumber Tree Species code | Removals & | Social class| Crown shading e Defoliation . Other observations
number of | plot number mortalit Visibility Foliage transparenc
trees y
20 5 15.08.2013 185 134 1 3 3 2 5 25
21 5 15.08.2013 193 134 1 1 1 1 0 10
> 5 15.08.2013 194 134 1 1 2 1 0 10
23 5 15.08.2013 213 134 1 2 2 1 0 15
24 5 15.08.2013 214 134 1 3 3 1 0 10
o5 5 15.08.2013 215 134 1 3 2 1 0 10
26 5 15.08.2013 223 134 1 1 2 1 0 10
27 5 15.08.2013 224 134 1 3 2 1 0 10
28 5 15.08.2013 320 134 1 2 2 1 10 20
29 5 15.08.2013 359 134 1 1 2 1 0 10
30 5 15.08.2013 407 134 1 1 2 1 0 5
u OB j1620X2015. (TRD)] Q@ thsh Is j <y O 26 6O | 5tc O
U O b16.xX2015. (TRD) Damagearameters, Level IMokra Gora
t 4 Hdzd [hlsj < i
. d<idd JLdzO¢ rdts S i .
MisOedl ES | @ oxpg g1 18 Ml msosd uddylsl Hadaysy cwshsl | BB @G\ e L OLde B RESE Il pioge g
Sequence | Observation P 207 o shilsj<j¥ Scientific name shilsj <Jg*® .
Date of survey | Treenumber |Specification of Symptom | Specification| Location in Cause Other observations
number of | plot number ff d i Age of damage of cause Extent
trees affected part of symptom crown
1 5 10.10.2013 82 33 11 57 2 390 Mycena sp. ststcOMb @ g
2 5 10.10.2013 83 stteOmb @ g
3 5 10.10.2013 84 sstOmb @ g
4 5 10.10.2013 105 SOk g
5 5 10.10.2013 106 stteOmb @ g
6 5 10.10.2013 107 sstOmb @ g
7 5 10.10.2013 113 sttcOmb @ g
8 5 10.10.2013 114 stteOmb @ g
9 5 10.10.2013 140 swOnb g4

~
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t JHded

: {hlsi<ig {LdzOC| it o : _
Soquence | Observation| [ ©SE® T4 1 & mE" mEosd uddfk ndaysy cesn ot 9LE BG v iese LONAS B RS E () nsowo Lo
number of lot number Date of survey | Treenumber |Specification of Symptom | Specification| Location in Age of damage Cause of cause Extent Other observations

trees P affected part of symptom crown g g
10 5 10.102013 141 sStOomMb @ gz
11 5 10.10.2013 142 32 550 1 st @ g
12 5 10.10.2013 143 32 550 1 ststeOMmb @ g
13 5 10.10.2013 144 sStOomMb @ gz
14 5 10.10.2013 165 sStOomMb @ gz
15 5 10.10.2013 166 sStOmMb @ gz
16 5 10.10.2013 167 sStOomMb @ gz
17 5 10.10.2013 168 sStOomMb @ gz
18 5 10.10.2013 183 33 11 57 2 390 Mycena sp. ssteOmMB @ gz
19 5 10.10.2013 184 SstOomMb @ gz
20 5 10.10.2013 185 sStOomMb @ gz
21 5 10.10.2013 193 StOmMb @ gz
22 5 10.10.2013 194 sStOmMb @ gz
23 5 10.10.2013 213 SstOmMb @ gz
24 5 10.10.2013 214 StOmMb @ gz
25 5 10.10.2013 215 SstOmMb @ gz
26 5 10.10.2013 223 SstOmMb @ gz
27 5 10.10.2013 224 StOmMb @ gz
28 5 10.10.2013 320 sStOmMB @ gz
29 5 10.10.2013 359 33 11 57 2 390 Mycena sp. st @ g
30 5 10.10.2013 407 SEOmMb @ gz
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6] SseteOdzd ydzsds L 060" j k2 90OLHERO
Osdodzed ftesctecOdR® L O ftesyjdkz d ftoO<j |
1 20z rotetsf MSj vded j LO LOMNIdbk "EdBO tsH Obd@sM¥ jtemd sc
I BHdMN S d dLejhIlsO° 5 LHKOo MIlse j dzsd3z frastO Hzj WetsDd ‘dffd ‘ojisMmis O
Convention on LongRange Transboundary Air Pollution

stdzo § dewP? A dC s
[ i EdOtesHdd stsfjt

Esdyo‘ O
LOCO' jS O
Higo j <O 20 Bdzats

LOEO' j$O

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

9 0OLHERO dzO

1d B0 (tjedsuf. Itsoatec. 14 d3? Ju¢(.101000 t5.0)zEBO RINGEEOYIJ @O HHEHOO0"N EBP: RMistcOydo Bf S B8O 1 |
tdfzB 8 @ O Totalareaof country(1000ha): Total forestarea(1000ha): Forestareasurveyed1000ha): YilsddzOted
Country (region): Serbia 8836 2360 103 {BIOADY
Repablic of Serbia
10ydcdzOdzded WS Odz VS ZO Y Sz Bed dz0 Y J SudfSdfted@O (f1e0td" drd@) :dzdh <Ot® (1000 = O) : Survey 2013
RdzMisdlskzls L O ZEZOwEd@Hs o Total coniferarea(1000ha): Total broadleavedirea(1000ha): Conifers
Institution (National Focal Centre): 179 2181 FormAl
Institute of Forestry, Belgrade
1 jtedsH d fls BOveyperiod1$08.2013
s zOfMd ¥ d ¢ Omssifidation ltetsyj dzOl fls OB OzO M@cemtayeasakdreesigfoltadsd
dlsOB kO MsOLO HE 59 #lsOB O MsOLO 60 CEtsH
Trees up to 59 years old Trees60 yearsandolder
1 2 1314 |5 6 7(1-6) 8 |9 (10 |11 |12 13 14 15
(8-13) (1-14)
I e ls@dcies: Lo shls. ot ZC kYN sfls. ot ESkfn wej kG
others total others total grand total
f so teh d dz® apets foflsspecies
Btets' LkL tsteC ts9/@dzpF safimipl® are@ekO 32 32 32
CdzOfMmj HJjWtsdzd " o ftesy. ckBdkCO
defoliation class percentage of needles loss % (% |% |% (% % % % |% |% (% |[% % % %
dzi BO HJ WA .
not defoliated 07 10% 9375 93.75 93.75
fMdzOB O .H LW sd .
Zdzj t6j dzO. H j ¥ s
moderatelylefoliated > 251 60 % 0.00 0.00 0.00
‘"0C0O0 HJjWsdA
severelglefoliated >60% <100 % 0.00 0.00 0.00
mMizo ts
dead 100% 0.00 0.00 0.00
L ¢ Iz ff tizsl 100.00 100.00 100

h d3d
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stsdzgo jdzyd O 5 HO? ddzMS 3 ftoj S sEetcOdgdydetsdz L OO j ' 90OLHERO

[j' EdOtesHdzd st  taGls deocdsfy jfdzs e O< S j kEskdyuO O LOCO' jSO 90OLHERO dO " kzdj
1 zOdz 1 otesfMCy uvded jJ LO LOhIsdklkz "hEd®BO tsH OB jteMitse LOEO' j° O

IBHd"d dLejhlsO"  LHKOeafMmbs jdsd MOk cdkzOsdzdr otMlsO Hico j<O d&zO0 shmdse k
14 B0 tifeBdzd¢ O wteBd O

Convention on LongRange Transboudary 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 speaasthe basis of defoliation

Country. Republik of Serbia

RMistcOy d201Bf S 6O |
1 jdzd Bt
[BIOL Oy XA

Survey 2013
Pinus sylvestri&
Form C

1 J dedts Binus sylvestrid..

BEE % MlsOBOdZO MO HYP Vi dzes @yfp 'l iadge d
56 dj H dzd Bt“‘fﬁbogg“gg ¢ £OMmO 0 ¢ ®OMmo 1 CHdZ.OWf’]BOddeK & cwono 3 ¢ oM 2dj t gdZOff?]“fzaf?SdZOE
f Oteyd dzO no. of sample HijWtdd O HiWtdd O JC"‘I’aSSZ HiWtdd" O CkzOMO 4 His fqkze class 1 1o 4
no. of sample ' trees class 0 class 1 slightly moderatel class 3 class 4 dead class2to 4 Slightly to
plots not defoliated defoliated defoliate dy severely defoliated moderately to dead %ea{i
5 32 93.75 6.25 0.00 0.00 0.00 0.00 6.25

HiWtsdd Oyd"
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10.1.f ¢ dzj H 2O § Ots Y j EHOO t5 s

ltcszyOoe OF § ftodL 4 d3dz.
GsHddzd dLoth jdzts " jJ E Istes
d "Jifmj°®d. R k ot GBBHC
Wdzsted isd y¢ O d 94 G6jlsOyd
ftedHOod' J dats”’ B3y ssHdyd L (

fsHOISOC O ( ICodpaerative aProgranmme |o
Assessment and Monitoring of Air Pollution Effects
Forests | CP Forests). [yJ dO
atemMlsO® E MOk HE©o j <O,
dL o toh j1d4%.2013¢ s H 0dA)8,2013G tsH d ¢
09.10.2013¢ s H d dzj ded ‘dgO e is O o ? j
f Oteyy d&zOBO Ek 9o d xHAO0 rh)oy@fHdE ¢
ECkf dets tsBLkn anOf eztsh d4dajo.
f Oty dzfy Mz dz2O Isjtej dzgz o d+
v Is OB j7dzq [ Bltc O XXR2(12.PLV)
ftedC OL Odzd Mk s dzts @ dzd
teh d dzO0dBO ( dz0 H3 dftiste fitpfOA e |
3 ddz0, HOEZd® By, dzj ,
d ftedLj ddzj W dzstey,
ftedL § d3dzd W dzts te §
Jdd Hit LB dhl
dzd Mdzd &3 SY§ OH &)
B B d¢d[ B b OXXR042.VEM)
My dmOS JodHJdas
Cttso detsmisd gL te(
) O 2Oz L sd3 W «
fslsotc' j d HO M tc OH
OfmMtsyd O0yd '  d f dzO dzd dzfiPicgetum
excelsae montanum secbim Greb. 1950.d Lo j
OydHBWddzdzd » NVacdp@PickjaitBnBl.

1939.

skhded fjtedsH dL 2012
3. GtSHddzd . Joets M4y 1od
tctso dztsmls d Bd? dzd o tofr
JCISIZ V BHdtsMkz dz0 ‘ffike

okzOcj E LidiB? dh sk,
HES MO j ¢ O BEts® O

: 1BSG HEZEBIKGO®
tej dzH Mj dzOMlsOadts d E ° |
CdmlsOlsso Osd HO " jJ E ol

@

- X X O ot
Q—-q@--mw
§110, GQSNNzI©
um- N N
TeO 2P0
o

m-q_.r

[ORZI =N
Ooeo
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=S o §
ONV RSN
ggqﬁ
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6] dsdeftpo Odz BO° d Btets dd
otMls O ftodL j dgdzj W dztstey ot
SHdSME &0 ftjlsnitHd) CHBHI

otemlsj S°j Mk CtdhlsOlkts
omyfjcilz, k& " jMmjcjd Omyj¢
1 BSG sHMEzMse Olsd@ s zj Hf

¥BECO d ftdL J dddei W dzstej
mMd MBO  ddzO d s ydd oc
1BtsG@ dzgj HsMIsOIS O 9 dzO¢

10. FLORISTIC AND VEGETATION RESEARCH
IN 2013

10.1.Level Il sample plot Kopaonik

The survey of ground vegetation in 2013 v
done in spring, summer and autumn. Floristic i
vegetation surveys were again carried out accordin
the prescribed methodology for data collection
processing fiternational Cepperative Programme o
Assessment and Monitoring of Air Pollution Effects
Forests- ICP Forests). The assessments of spe
abundance or cover in the tree, shrub and herb |
were done on May 17 2013, then on August®12013
and finally on October 8, 2013, on previously
established square sample plots (10 x 10 m), w
cover an area of 400 m2. These plots were vis
marked in the field.

Table 17 (Form XX2012.PLV) shows the mc
important characteristics of the sample areastijde,
latitude and longitude, assessment date, tree layer c
shrub layer cover, cover, mean height of the shrub
herb layers, moss cover, barren soil and litterfall cov

Table 18 (Form XX2012.VEM) contains a li
of registered plants wittheir cover percentage for ea
layer. Phytocoenological recordings showed that it
an association of montana spruce foré&&teetum
excelsae montanum serbicuf@reb. 1950 from the
alliance of acidophilic spruce forest&accinioPiceion
Br.-Bl. 1939.

Dry weather that prevailed in 2012 continued
2013. It caused a significant reduction in the pl
species cover on the investigated site.Compared tc
spring period when there was enough moisture in
soil, summer aspect was characterized by a deciec
the number of individuas per unit area. Due to
prolonged absence of rainfall, this trend continued in
autumn. Thus it can be concluded that, compared tc
previous year of observation, a smaller number
individual plants of almost all herlspecies per unit are
was registered in the autumn of this year. Some |
species that had been registered in the spring
summer aspect were completely absent in the aut
aspect.

Due to the absence of some species in the s
and herb layers, th@verage height of these layers w
in some cases reduced.

Due to the lack of moisture in the soil the mc
cover was significantly reduced on all sample areas.

There were no new plant species comparel
Compared to the spring aspect of the previ
montoring, there was one plant species from @recus
order.

The whole area was covered mostly by pl
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“d MO j dzO f sCtcso dztsfyls species that were recorded on the sample plot

scdzj Hdzd &3 § tso toh d dzO 3O general. There were no new plant species compare
V BHdtsME dO { tj ls~ BH & the previous years of monitoring.

oMy jdblgodH]j desdteOdets { tod fn

tc s ICOCUS
10yjdzsds tsB ' jSlskz dedfmk

B d° dzaj o temlis g 4 SHdtsMmiz

e dzOo desd3 Mk §tdmikilsdzy B

dzO0 Bedzj Hdzd 3 § OtcyJ dzO BO.
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v OB JIEOX2012.(PLV)u OB @O { s HiQS(d dEAEdzji -G wd O dzd €

Table 17. XX2012.(PLV) Dataongroundvegetation Kopaonik
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v OB jl18zZEX2012.(VEM)us OB j dzO@ f toetsyj dzj
Table 18. XX2012(VEM) Datafie with groundvegetatiorassesments- Kopaonik

f edafjatsddgd Co j 6§ SOYd " J

. ’ . 9 ts
tdrdd 1 o yd JEELBBIIBE 1 e ol 60K ' LB dz HJ}s?tGd3dclﬁjbOdzO L
Sequence Number os Survey . 1 s H dx@ubsBate] Coverof thespecies .

number Plot number samples number Speciesode Layer (%) Leve_l Of_ Otherobservations

determination
1. 1 1 1 026.004.001 1 1 40 5
2. 1 1 1 80.009.007 2 1 0.8 5
3. 1 1 1 080.028.002 2 1 0.2 5
4., 1 1 1 193.004.103 3 1 40 5
5. 1 1 1 189.002.031 3 1 20 5
6. 1 1 1 80.009.007 3 1 2 5
7. 1 1 1 154.027.021 3 1 7 5
8. 1 1 1 189.002.022 3 1 4 5
9. 1 1 1 193.102.001 3 1 4 5
10. 1 1 1 169.096.017 3 1 4 5
11. 1 1 1 169.091.001 3 1 6 5
12. 1 1 1 169.181.65 3 1 7 5
13. 1 1 1 189.002.029 3 1 2 5
14. 1 1 1 189.002.015 3 1 2 5
15. 1 1 1 057.006.001 3 1 1 5
16. 1 1 1 169.172.001 3 1 1 5
17. 1 1 1 183.004.002 3 1 0.2 5
18. 1 1 1 026.004.001 3 1 0.1 5
19. 1 1 1 080.028.002 3 1 0 5
20. 1 1 1 188.007.999 3 1 5 2
21. 1 1 2 026.004.001 1 1 40 5
22. 1 1 2 80.009.007 2 1 2 5
23. 1 1 2 080.028.002 2 1 0.2 5
24. 1 1 2 193.004.103 3 1 50 5
25. 1 1 2 189.002.031 3 1 20 5
26. 1 1 2 80.009.007 3 1 3 5
27. 1 1 2 154.027.021 3 1 7 5
28. 1 1 2 189.002.022 3 1 5 5
29. 1 1 2 193.102.001 3 1 2 5
30. 1 1 2 169.096.017 3 1 5 5
31. 1 1 2 169.091.001 3 1 4 5
32. 1 1 2 169.181.065 3 1 7 5
33. 1 1 2 189.002.029 3 1 3 5
34. 1 1 2 189.002.015 3 1 3 5
35. 1 1 2 057.006.001 3 1 1 5

82




{ J Hded

I okl St

1 tets

1 5C tetso dzts i)

1 dots

1 tets” (0 l emils © ¢ Ol : Hils] te g sOdzO L
Sequence Plot b i Number os Survey Speci m q LU 1 s H dkBubsBate] Coverof thespecies JLev‘(JeI Oded ét:] b i
number number samples number peciesode ayer %) dotom O erobservations

36. 1 1 2 183.047.001 3 1 1 5
37. 1 1 2 123.005.001 3 1 1 5
38. 1 1 2 183.004.002 3 1 0.2 5
39. 1 1 2 026.004.001 3 1 0.1 5
40. 1 1 2 080.028.002 3 1 0.1 5
41. 1 1 2 151.001.002 3 1 0.1 5
42, 1 1 2 109.001.054 3 1 0.5 5
43. 1 1 2 154.021.027 3 1 1 5
44, 1 1 2 047.008.011 3 1 0.1 5
45, 1 1 3 026.004.001 1 1 40 5
46. 1 1 3 80.009.007 2 1 1 5
47. 1 1 3 080.028.002 2 1 0.2 5
48. 1 1 3 193.004.103 3 1 40 5
49, 1 1 3 189.002.031 3 1 15 5
50. 1 1 3 80.009.007 3 1 2 5
51. 1 1 3 154.027.021 3 1 2 5
52. 1 1 3 189.002.022 3 1 3 5
53. 1 1 3 193.102.001 3 1 1 5
54. 1 1 3 169.091.001 3 1 3 5
55. 1 1 3 169.181.065 3 1 3 5
56. 1 1 3 189.002.029 3 1 1 5
57. 1 1 3 189.002.015 3 1 3 5
58. 1 1 3 026.004.001 3 1 0.1 5
59. 1 1 3 080.028.002 3 1 0.1 5
60. 1 1 3 154.021.027 3 1 1 5
61. 1 1 3 047.008.011 3 1 0.1 5
62. 2 2 1 26.004.001 1 1 50 5
63. 2 2 1 26.004.001 2 1 10 5
64. 2 2 1 80.009.00 2 1 1 5
65. 2 2 1 193.004.103 3 1 30 5
66. 2 2 1 193.074.005 3 1 20 5
67. 2 2 1 189.002.022 3 1 10 5
68. 2 2 1 189.002.015 3 1 10 5
69. 2 2 1 80.009.007 3 1 10 5
70. 2 2 1 169.091.001 3 1 9 5
71. 2 2 1 189.002.029 3 1 8 5
72. 2 2 1 169.181.065 3 1 7 5
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I okl St

1 tets

1 5C tetso dzts i)

1 dots

1 tets” (0 l tmls O g4 Ol ; Hilsj ts q sOdzO L
Sequence Plot b g Number os Survey Speci fn q LU 1 s H dkBubsBate] Coverof thespecies JLev‘(JeI Oded ét:] b i
number number samples number peciexzode ayer %) dotom O erobservations

73. 2 2 1 169.096.017 3 1 4 5
74. 2 2 1 154.021.027 3 1 2 5
75. 2 2 1 193.004.007 3 1 2 5
76. 2 2 1 57.006.001 3 1 2 5
77. 2 2 1 66.009.010 3 1 3 5
78. 2 2 1 132.018.006 3 1 1 5
79. 2 2 1 169.173.030 3 1 0.5 5
80. 2 2 1 154.027.021 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 1 047.008.011 3 1 0.4 5
84. 2 2 1 193.016.008 3 1 0.4 5
85. 2 2 1 148.029.017 3 1 0.1 5
86. 2 2 1 80.021.001 3 1 0 5
87. 2 2 1 188.007.999 3 1 7 2
88. 2 2 1 193.102.001 3 1 10 5
89. 2 2 2 26.004.001 1 1 50 5
90. 2 2 2 26.004.001 2 1 10 5
91. 2 2 2 80.009.007 2 1 1 5
92. 2 2 2 193.004.103 3 1 40 5
93. 2 2 2 193.074.005 3 1 20 5
94, 2 2 2 189.002.022 3 1 10 5
95. 2 2 2 189.002.015 1 1 10 5
96. 2 2 2 80.009.007 2 1 10 5
97. 2 2 2 169.091.001 2 1 15 5
98. 2 2 2 189.002.029 3 1 8 5
99. 2 2 2 169.181065 3 1 10 5
100. 2 2 2 169.096.017 3 1 3 5
101. 2 2 2 154.021.027 3 1 3 5
102. 2 2 2 193.004.007 3 1 2 5
103. 2 2 2 57.006.001 3 1 2 5
104. 2 2 2 132.018.006 3 1 1 5
105. 2 2 2 154.027.021 3 1 2 5
106. 2 2 2 26.004.001 3 1 1 5
107. 2 2 2 80.028.002 3 1 1 5
108. 2 2 2 109001.054 3 1 3 5
109. 2 2 2 047.008.011 3 1 0.5 5
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1 tets

1 5C tetso dzts i)
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0 q
Sequence JPtI?JttS b LS Number os Survey S J tG fr]l; © Lok 1 s H dkBubsBate] Coverof thespecies H JLEV‘éItgfdsq ¢ { mlsOdO . L
number number samples number peciesode Layer %) dotom O Otherobservations
110. 2 2 2 193.016.008 3 1 0.5 5
111. 2 2 2 167.006.015 3 1 0.2 5
112. 2 2 2 123.005.001 3 1 0.2 5
113. 2 2 2 168.001.015 3 1 0.2 5
114, 2 2 2 193.102.001 3 1 10 5
115. 2 2 3 26.004.001 1 1 50 5
116. 2 2 3 26.004.001 2 1 10 5
117. 2 2 3 80.009.007 2 1 1 5
118. 2 2 3 193.004.103 3 1 40 5
119. 2 2 3 193.074.005 3 1 15 5
120. 2 2 3 189.002.022 3 1 9 5
121. 2 2 3 189.002.015 3 1 10 5
122, 2 2 3 80.009.007 3 1 8 5
123. 2 2 3 169.091.001 3 1 14 5
124. 2 2 3 189.002.029 3 1 6 5
125. 2 2 3 169.181.06 3 1 5 5
126. 2 2 3 154.021.027 3 1 2 5
127. 2 2 3 193.004.007 3 1 1 5
128. 2 2 3 132.018.006 3 1 1 5
129. 2 2 3 154.027.021 3 1 0.5 5
130. 2 2 3 26.004.001 3 1 1 5
131. 2 2 3 80.028.002 3 1 1 5
132. 2 2 3 109.001.054 3 1 1 5
133. 2 2 3 047.008.011 3 1 0.1 5
134. 2 2 3 193016.008 3 1 0.1 5
135. 2 2 3 193.102.001 3 1 3 5
136. 3 3 1 26.004.001 1 1 50 5
137. 3 3 1 26.004.001 2 1 10 5
138. 3 3 1 80.009.007 2 1 3 5
1309. 3 3 1 164.001.003 2 1 1 5
140. 3 3 1 193.004.103 3 1 20 5
141. 3 3 1 193.074.005 3 1 20 5
142. 3 3 1 189.002.022 3 1 15 5
143. 3 3 1 189.002.029 3 1 10 5
144. 3 3 1 189.002.015 3 1 4 5
145. 3 3 1 80.009.007 3 1 6 5
146. 3 3 1 193.004.999 3 1 3 2
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147. 3 3 1 169.181.065 3 1 4 5
148. 3 3 1 26.004.001 3 1 2 5
149, 3 3 1 169.096.017 3 1 3 5
150. 3 3 1 154.027.021 3 1 2 5
151. 3 3 1 132.018.006 3 1 0.5 5
152. 3 3 1 154.021.027 3 1 0.4 5
153. 3 3 1 047.008.011 3 1 0.3 5
154. 3 3 1 164.001.003 3 1 0.1 5
155. 3 3 1 123.005.001 3 1 0.2 5
156. 3 3 1 193.102.001 3 1 10 5
157. 3 3 2 26.004.001 1 1 50 5
158. 3 3 2 26.004.001 2 1 10 5
159. 3 3 2 80.009.007 2 1 2 5
160. 3 3 2 164001.003 2 1 1 5
161. 3 3 2 193.004.103 3 1 30 5
162. 3 3 2 193.074.005 3 1 30 5
163. 3 3 2 189.002.022 3 1 20 5
164. 3 3 2 189.002.029 3 1 15 5
165. 3 3 2 189.002.015 3 1 5 5
166. 3 3 2 80.009.007 3 1 7 5
167. 3 3 2 193.004.999 3 1 4 2
168. 3 3 2 169.181.065 3 1 4 5
169. 3 3 2 26.004.001 3 1 2 5
170. 3 3 2 169.096.017 3 1 3 5
171. 3 3 2 154.027.021 3 1 2 2
172. 3 3 2 132.018.006 3 1 0.5 5
173. 3 3 2 154.021.027 3 1 0.5 5
174. 3 3 2 109.001.054 3 1 0.5 5
175. 3 3 2 047.008.011 3 1 0.3 5
176. 3 3 2 164.001.003 3 1 0.1 5
177. 3 3 2 123.005.001 3 1 0.2 5
178. 3 3 2 193.102.001 3 1 10 5
179. 3 3 3 26.004.001 1 1 50 5
180. 3 3 3 26.004.001 2 1 10 5
181. 3 3 3 80.009.007 2 1 1 5
182. 3 3 3 164.001.003 2 1 1 5
183. 3 3 3 193.004.103 3 1 30 5
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184. 3 3 3 193.074.005 3 1 20 5
185. 3 3 3 189.002.022 3 1 15 5
186. 3 3 3 189.002.029 3 1 10 5
187. 3 3 3 189.002.015 3 1 5 5
188. 3 3 3 80.009.007 3 1 5 5
189. 3 3 3 193.004.999 3 1 2 2
190. 3 3 3 169.181.065 3 1 2 5
191. 3 3 3 26.004.001 3 1 2 5
192. 3 3 3 154.027.021 3 1 0.5 5
193. 3 3 3 132.018.006 3 1 0.5 5
194. 3 3 3 154.021.027 3 1 0.3 5
195. 3 3 3 109.001.054 3 1 0.4 5
196. 3 3 3 047.008.011 3 1 0.1 5
197. 3 3 3 164.001.003 3 1 0.1 5
198. 3 3 3 123.005.001 3 1 0.1 5
199. 3 3 3 193.102.001 3 1 10 5
200. 4 4 1 26.004.001 1 1 80 5
201. 4 4 1 80.009.007 2 1 3 5
202. 4 4 1 193.074.005 3 1 25 5
203. 4 4 1 193.0@1.103 3 1 20 5
204. 4 4 1 189.002.031 3 1 20 5
205. 4 4 1 154.027.021 3 1 10 5
206. 4 4 1 169.181.065 3 1 6 5
207. 4 4 1 80.009.007 3 1 6 5
208. 4 4 1 169.096.017 3 1 5 5
2009. 4 4 1 132.018.006 3 1 2 5
210. 4 4 1 154.021.027 3 1 1 5
211. 4 4 1 57.006.001 3 1 1 5
212. 4 4 1 189.002.015 3 1 1 5
213. 4 4 1 26.004.001 3 1 1 5
214. 4 4 1 140.005.006 3 1 0.2 5
215. 4 4 1 164.001.003 3 1 0.1 5
216. 4 4 1 193.004.999 3 1 0.2 2
217. 4 4 1 80.028.002 3 1 0.1 5
218. 4 4 2 26.004.001 1 1 80 5
219. 4 4 2 80.009.007 2 1 3 5
220. 4 4 2 193.074.005 2 1 25 5
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221. 4 4 2 193.004.103 3 1 20 5
222. 4 4 2 189.002.031 3 1 20 5
223. 4 4 2 154.027.021 3 1 15 5
224, 4 4 2 169.181.065 3 1 15 5
225. 4 4 2 80.009.007 3 1 6 5
226. 4 4 2 169.096.017 3 1 5 5
227. 4 4 2 132.018.006 3 1 2 5
228. 4 4 2 154.021.027 3 1 2 5
229. 4 4 2 57.006.001 3 1 2 5
230. 4 4 2 189.002.015 3 1 1 5
231. 4 4 2 26.004.001 3 1 1 5
232. 4 4 2 140.005.006 3 1 0.2 5
233. 4 4 2 164.001.003 3 1 0.1 5
234, 4 4 2 193.004.999 3 1 0.2 2
235. 4 4 2 123.005.001 3 1 1 5
236. 4 4 2 80.028.002 3 1 0.1 5
237. 4 4 3 26.004.001 1 1 80 5
238. 4 4 3 80.009.007 2 1 2 5
239. 4 4 3 193.074.005 2 1 20 5
240. 4 4 3 193.004.103 3 1 15 5
241. 4 4 3 189.002.031 3 1 15 5
242, 4 4 3 154.027.021 3 1 5 5
243, 4 4 3 169.181.065 3 1 10 5
244, 4 4 3 80.009.007 3 1 3 5
245, 4 4 3 132.018.006 3 1 2 5
246. 4 4 3 154.021.027 3 1 1 5
247. 4 4 3 189.002.015 3 1 1 5
248. 4 4 3 26.004.001 3 1 1 5
249. 4 4 3 140.005.006 3 1 0.2 5
250. 4 4 3 164.001.003 3 1 0.1 5
251. 4 4 3 193.004.999 3 1 0.2 2
252. 4 4 3 123.005.001 3 1 1 5
253. 4 4 3 80.028.002 3 1 0.1 5
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Acer pseudoplatanys Sambucus nigra Prunus
cerasifera.
[ H otemMlsO HtedL j dzsdzj
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10.2. Level Il sample plot Crni Vrh

Two aspects of ground vegetation on the Le
Il sample plot Crni Vrh were studied in 2013: t
summer and the autumn a
included floristic and vegetation surveys carried
according to the prescribed methodology for ¢
collection and processing (International -Querative
Programme on Assessment and Monitoring of
Pollution Effects on Forests ICP Forests). The
assessents of species abundance or cover in the !
shrub and ground flora layers were done on Augifst
2013, and on October 40 2013, on previously
established square sample plots (10 x 10 m), w
cover an area of 400 m2 These plots were vis
marked in the field.

Table 19 (Form XX2012.PLV) shows the mc
important characteristics of the sample plots (altit
latitude and longitude, assessment date, tree layer c
shrub layer cover, ground vegetation cover, mean he
of the shrub and herb yars, moss cover, barren si
and litterfall cover.

Table 20 (Form XX2012.VEM) contains a li
of registered plants with their cover percentage for €
layer.

The presented floristic composition shows t
this is a montana beech foreBagetum moesiaea
montanumJov. 1953. Montana beech forests in Sel
grow as zonal (climaregional) vegetation, in a br
altitudinal belt ranging from 800 to 1200 m.a.s.l. w
different aspects and on almost all mountains in Moe
and llyiric-Moesian regions. Due tihe maritime humic
macroclimate and the dense canopy of the tree I
microclimate conditions of the montana beech for
are very favourable. Favorable microclimate, toget
with the rich forest floor of beech and other associ:
species make good mwmditions for the production o
mull-humus and consequently formation of deep, fel
eutric and dystric brown soils. All these things mak
solid basis for a stable ecosystem which is not subje
rapid degradations.

The tree layer of the sample plist dominated
s by the beechragus moesiacawhich is typical of this
forest community. The shrub layer is poor and it
composed of the following specieBagus moesiaca
Rubus hirtus, Acer pseudoplatanuSambucus nigra
Prunus cerasifera.

Ground vegetizon of the sample plot is mainl
composed of blackber§Rubus hirtuy which typically
occursafter thinnings. At the same time, its preser
reduces the share of other ground vegetaion spé&nies
to the high blackberry weed coverage, other specie

\ ground vegetation occur in small numbers or ©

individually. Besides the beeclrdgus moesiaga the

89



hirtus), ChH]O " Oo’fsm&zPsd yoO

ftetstej Hdzdn [dd@) Y@ Mistso tc | d3d
fticdmMemMlsotsdd toj HEZSE" ] Eydft
W dztstg B.5 G ftso j<0Odzj LOC stote

sedzj Hdzd 5 § SHEOERHBOBEO § gL

mJd ‘09?0tz MO s Baetzh & dzdz(
5" JHddOyddd |y k<] ddgds:
moesiaa) ‘09 ? @iz H g J Hpilobigs

angustifolium Prunus aviumRuscus hypoglossumcer
pseudoplatanyg?olygonatum multiflorum

10 yYyjdzsdd BB j Sk r e}
Bd°? dzd o teMmis Cts’ J Mk ]
fOottyj zOBZO. [ Mdd © dxhdgjH
o temisj :

- MfwOlskz Hie j <O d

-0 MftcOlsk YBEZ®OMEH
Acer platanoides{ Daphne mezereum

-U M cOlskz ftedL ,
tcj cdMmMistctso Odzts Cd f s °Ruseud

hypoglossumPulmonaria officinalis Asperula odorata
Sanicula europaea Urtica dioica, Circaea lutetiana
Geranium robertianum

following species occur:Epilobium angustifolium
Prunus  avium Ruscus hypoglossum Acer
pseudoplatany$?olygonatum multiflorum

The area is covered msity by the plant specie
that were recorded on the sample plots in general. #
from them, the following species occurr:

ANo new species were recorded in the t
layer;

AAcer platanoidesq] Daphne mezereurwere
recorded in the shrub layer;

Alndividual occurrence oRuscus hypoglossun
Pulmonaria officinalis Asperula odorata Sanicula
europaea Urtica dioica, Circaea lutetiana Geranium
robertianumwas registered in the herb layer.
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lsiqﬁedféf ! es {4 JNtlfniwsberofIZLJ;Guﬁ/ey L | 6l © e O 1GHdse| 16Stsodsh Hikjtgdd [ MOk L
number Plot number samples number Speciesode Layer Substrate Coverof thespecieg%) Level of Otherobservations
determination
1. 1 1 2 036.001.001 1 1 60 5
2. 1 1 2 036.001.001 2 1 5 5
3. 1 1 2 095.001.005 2 1 0.2 5
4. 1 1 2 080.009.074 3 1 50 5
5. 1 1 2 036.001.001 3 1 1 5
6. 1 1 2 123.005.001 3 1 0.2 5
7. 1 1 2 080.035.014 3 1 0.2 5
8. 1 1 2 183.049.003 3 1 0.2 5
9. 1 1 3 036.001.001 1 1 60 5
10. 1 1 3 036.001.001 2 1 50 5
11. 1 1 3 095.001.005 2 1 0.2 5
12. 1 1 3 080.009.074 3 1 40 5
13. 1 1 3 036.001.001 3 1 1 5
14, 1 1 3 123.005.001 3 1 0.2 5
15. 1 1 3 080.035.014 3 1 0.2 5
16. 1 1 3 183.049.003 3 1 0.2 5
17. 2 2 2 036.001001 1 1 60 5
18. 2 2 2 036.001.001 2 1 15 5
19. 2 2 2 095.001.005 2 1 0.4 5
20. 2 2 2 080.009.074 3 1 40 5
21. 2 2 2 036.001.001 3 1 2 5
22. 2 2 2 080.035.014 3 1 0.2 5
23. 2 2 2 095.001.005 3 1 0.2 5
24, 2 2 3 036.001.001 1 1 60 5
25. 2 2 3 036.001.001 2 1 15 5
26. 2 2 3 095.001.005 2 1 0.4 5
27. 2 2 3 080.009.074 3 1 30 5
28. 2 2 3 036.001.001 3 1 2 5
29. 2 2 3 080.035.014 3 1 0.2 5
30. 2 2 3 095.001.005 3 1 0.2 5
31. 3 3 2 036.001.001 2 1 15 5
32. 3 3 2 095.001.005 2 1 1 5
33. 3 3 2 080.009.074 3 1 50 5
34. 3 3 2 036.00..001 3 1 0.5 5
35. 3 3 2 183.046.004 3 1 1 5
36. 3 3 3 036.001.001 2 1 15 5
37. 3 3 3 095.001.005 2 1 1 5
38. 3 3 3 080.009.074 3 1 40 5
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39. 3 3 3 036.001.001 3 1 05 5
40. 4 4 2 036.001.001 1 1 70 5
41, 4 4 2 036.001.001 2 1 4 5
2. 4 4 2 095.001.005 2 1 1 5
43. 4 4 2 164.001.002 2 1 0.4 5
44, 4 4 2 080.035.007 2 1 0.2 5
45, 4 4 2 080.009.074 3 1 70 5
46. 4 4 2 036.001.001 3 1 1 5
47. 4 4 2 080.035.014 3 1 0.2 5
48. 4 4 3 036.001.001 1 1 70 5
49, 4 4 3 036.001.001 2 1 4 5
50. 4 4 3 095.001.005 2 1 1 5
51 4 4 3 164.001.0Q 2 1 05 5
52. 4 4 3 080.035.007 2 1 0.2 5
53. 4 4 3 080.009.074 3 1 60 5
54. 4 4 3 036.001.001 3 1 1 5
55. 4 4 3 080.035.014 3 1 0.2 5
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10.3 Level Il sample plot Mokra Gora

One aspect of ground vegetation on the Leve
sample plot Mokra Gora was studied in 2013:
autumn aspect. This yeal
and vegetation researches carried out according tc
prescibed methodology for data collection a
processing (International @uperative Programme o
Assessment and Monitoring of Air Pollution Effects
Forests - ICP Forests). The assessment of spe
abundance or cover in the tree, shrub and ground
layer was done on October 292013, on previously
established square sample plots (10 x 10 m), w
cover an area of 400 m2. These plots were vis
marked in the field.

Table 21 (Form XX2012.PLV) shows the me
data on the sample areas (altitude, ldgtand longitude
assessment date, tree layer cover, shrub layer c
cover, mean height of the shrub and herb layers, r
cover, barren soil and litterfall cover.

Table 22 (Form XX2012.VEM) contains a li
of registered plants with their cover partage for eact
layer.

This sample plot is located in a Scots pine st
artificially-established on the sessile oak site. Flori
and vegetation surveys started in autumn, which wa:
time of year not quite good for phytocoenologir
classification 6the plot. Therefore, it will be classifie
in the next yeards sur ve

Based on the floristic composition in the autul
aspect, we can conclude thatj twinter heath(Erica
carnea) could be the differentiating species on thi
sample areas. Atrtificialhgstablished Scots pine stan
are characterized by open canopy, which result
extensive coverage of the herb layer, with
pronounced presence ofettspecies from th&oacea
family. However, their further taxonomic classificatit
could not be determined in the autumn aspect.

The area was covered mostly by the pl
species that were recorded on the sample plot
general.

AThe tree layer of the wholsample plot is
dominated by artificiallyestablished Scots pin@inus
sylvestri$, with individual occurrence of Austrian pir
trees Pinus niga);

Aln the shrub layer, besides the previou
enumerated registered species, there were ¢
indigenous plats species that are characteristic of t
site, such ag\cer tataricum CornussanguineaOstrya
carpinifolia, Sorbus torminalis Corylus avellang
Viburnum lantana Rosa caning Cotinus coggygria
Clematisvitalba
Ground vegetation in the herb and shrladyers is
represented byAspleniumadiantumnigrum, Pteridium
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-U MfteOlskz XBEZ® O, aquilinum  Brachypodium pinnatum Tanacetum
oteMisO cdgPH dag d3  OtcyJ dzO BZO, corymbosum Solidago virgaurea Rubus candigans
mMoRisded S dzj otefilsjy Cts° J Acgr¥ Lathyrussp, Vicciasp, Peucedanursp.
tataricum Cornus sanguinea Ostrya carpinifolia,

Sorbustorminalis, Corylusavellang Viburnumlantana
Rosacaning Cotinuscoggygrig Clematisvitalba.

- MY teOlsdgdzjf tefdztgte § , ¢«
NBEkSO twiedmistetse Odzd iz
W dztste C Ots Aspleriium dgilntumnigrum,
Pteridium aquilinum  Brachypodium pinnatum
Tanacetum corymbosum Solidago virgaurea Rubus
candigansLathyrussp,, Vicciasp., Peucedanursp.
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s OB j2H®X2012.(PLV) s OB @0 { t HfQeu(d. diak dzji Bid Usk e O

Table 21. XX2012.(PLV) Dataongroundvegetatiori Mokra Gora
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v OB j IZOX2QI2.VEM)us OB j dzO@ f toetsyj dzj
Table 22. XX2012.(VEM) Datafie with groundvegetatiorassesmentsi Mokra Gora

fiteds G0 o j 6 jsOYd” J

. . . 1de s
[Siqﬁedfge ! es {4 JNtlfniwsberofIZLJ;Guﬁ/ey | 6l © e O 1GHdse| 16Stsodsh Hikjtgdd [ MOk L
number Plot number samples number Speciesode Layer Substrate Coverof thespecieg%) Level of Otherobservations
determination
1. 1 1 3 026.007.007 1 1 78 5
2. 1 1 3 026.007.006 1 1 2 5
3. 1 1 3 026.007.007 2 1 05 5
4. 1 1 3 026.007.006 2 1 1 5
5. 1 1 3 028.005.002 2 1 0.04 5
6. 1 1 3 132.001.014 3 1 20 5
7. 1 1 3 169.181.999 3 1 10 2
8. 1 1 3 026.007.007 3 1 1 5
9. 1 1 3 080.013.006 3 1 5 5
10. 1 1 3 169.138.999 3 1 2 2
11. 1 1 3 081.049.999 3 1 0.5 2
12. 1 1 3 080019.999 3 1 8 2
13. 1 1 3 036.004.011 3 1 0.5 5
14. 1 1 3 109.001.054 3 1 1 5
15. 1 1 3 151.033.061 3 1 4 5
16. 1 1 3 169.058.999 3 1 2 2
17. 1 1 3 193.004.159 3 1 5 5
18. 1 1 3 193.004.999 3 1 5 2
19. 1 1 3 144.005.999 3 1 1 2
20. 1 1 3 144.005.999 3 1 1 2
21. 1 1 3 193.045.001 3 1 30 5
22. 1 1 3 193.016.999 3 1 1 2
23. 1 1 3 026.007.006 3 1 0.5 5
24, 1 1 3 167.008.038 3 1 4 5
25. 2 2 3 026.007.007 1 1 70 5
26. 2 2 3 026.007.007 2 1 8 5
27. 2 2 3 026.007.006 2 1 1 5
28. 2 2 3 036.004.011 2 1 2 5
29. 2 2 3 080.035.014 2 1 3 5
30. 2 2 3 080.009.007 2 1 3 5
31. 2 2 3 080.034.014 2 1 3 5
32. 2 2 3 080.035.008 2 1 0.5 5
33. 2 2 3 036.004.008 2 1 2 5
34. 2 2 3 026.007.007 3 1 1 5
35. 2 2 3 026.007.006 3 1 1 5
36. 2 2 3 193.040.003 3 1 50 5
37. 2 2 3 169.181.999 3 1 4 2
38. 2 2 3 193.045.01 3 1 6 5
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1det

[SJeq':JedrfgL ! es {4 JN‘jn'i)erof'Z“gGuﬁ/ey | 6l © e O 1GHdse| 16Stsodsh Hikjtgdd [ MOk L
number Plot number samples number Speciesode Layer Substrate Coverof thespecieg%) Level of Otherobservations
determination
39. 2 2 3 080.034.014 3 1 0.1 5
40. 2 2 3 080.009.007 3 1 6 5
41, 2 2 3 132.001.014 3 1 1 5
2. 2 2 3 193.004.159 3 1 1 5
43. 2 2 3 193.004.999 3 1 4 2
44, 2 2 3 151.033.061 3 1 3 5
45, 2 2 3 080.013.006 3 1 0.5 5
46. 2 2 3 036.004.008 3 1 0.5 5
47. 2 2 3 193.016.008 3 1 0.1 5
48. 2 2 3 169.117.999 3 1 0.2 2
49, 2 2 3 081.058.004 3 1 2 5
50. 2 2 3 167.008.038 3 1 2 5
51. 2 2 3 169.173.030 3 1 0.2 5
52. 2 2 3 080.019.999 3 1 1 2
53. 2 2 3 144.005.999 3 1 1 2
54. 2 2 3 193.068.999 3 1 2 2
55. 2 2 3 080.019.073 3 1 4 5
56. 2 2 3 080.035.014 3 1 1 5
57. 3 3 3 026.007.007 1 1 40 5
58. 3 3 3 026.007.007 2 1 0.4 5
59. 3 3 3 080.034.014 2 1 0.2 5
60. 3 3 3 026.007.006 2 1 0.6 5
61. 3 3 3 026.007.007 3 1 0.4 5
62. 3 3 3 026.007.006 3 1 0.4 5
63. 3 3 3 132.001.014 3 1 20 5
64. 3 3 3 193.004.999 3 1 5 2
65. 3 3 3 080.019.999 3 1 10 2
66. 3 3 3 169.181.999 3 1 3 2
67. 3 3 3 193.004.159 3 1 0.7 5
68. 3 3 3 080.013.006 3 1 8 5
69. 3 3 3 193.040.003 3 1 15 5
70. 3 3 3 109.001.054 3 1 0.4 5
71. 3 3 3 151.033.061 3 1 3 5
72. 3 3 3 167.008.038 3 1 0.8 5
73. 3 3 3 087.007.101 3 1 0.3 5
74. 3 3 3 080.009.044 3 1 0.8 5
75. 3 3 3 080.019.073 3 1 1 5
76. 3 3 3 144.005.999 3 1 0.5 2
77. 3 3 3 036.004.011 3 1 0.1 5
78. 3 3 3 193.016.999 3 1 6 2
79. 3 3 3 081.013.999 3 1 0.2 2
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1det

[SJeq':JedrfgL ! es {4 JN‘jn'i)erof'Z“gGuﬁ/ey | 6l © e O 1GHdse| 16Stsodsh Hikjtgdd [ MOk L
number Plot number samples number Speciesode Layer Substrate Coverof thespecieg%) Level of Otherobservations
determination
80. 3 3 3 169.181.999 3 1 0.1 2
8L 3 3 3 144.005.999 3 1 0.2 2
82. 4 4 3 026.007.007 1 1 78 5
83. 4 4 3 026.007.006 1 1 2 5
84. 4 4 3 026.007.007 2 1 15 5
85. 4 4 3 026.007.006 2 1 5 5
86. 4 4 3 080.034.014 2 1 1 5
87. 4 4 3 080.026.004 2 1 0.5 5
88. 4 4 3 026.007.007 3 1 1 5
89. 4 4 3 026.007.006 3 1 1 5
90. 4 4 3 139.004.001 3 1 0.2 5
91. 4 4 3 193.040.003 3 1 50 5
92. 4 4 3 132.001.014 3 1 20 5
93. 4 4 3 193.004.159 3 1 3 5
94, 4 4 3 193.004.999 3 1 5 2
95. 4 4 3 080.019.073 3 1 5 5
96. 4 4 3 167.008.038 3 1 0.6 5
97. 4 4 3 080.009.044 3 1 0.8 5
98. 4 4 3 036.004.011 3 1 0.8 5
99. 4 4 3 151.033.061 3 1 3 5
100. 4 4 3 151.016.003 3 1 2 5
101. 4 4 3 169.181.999 3 1 2 2
102. 4 4 3 080.013.006 3 1 2 5
103. 4 4 3 144.005.999 3 1 2 2
104. 4 4 3 169.181.999 3 1 0.4 2
105. 4 4 3 193.016.999 3 1 2 2
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VIS fzso [waf ¢uvy20m o 11. PHENOLOGICAL OBSERVATIONS IN 2013
[ R1 R

oz Phenology can be defined as the study of vis
O plant life-cycle events and their interactions with t

9 « environment. The data on timing and duration
OO tet different plant events provide lmble facts anc
O¢ k& Bjdd information about the plant condition and possi

s ¢ tsdzd dzj dz®@ B d environmental impacts on plants, such as climate ch
i VIoEF6réstaManyd] 20110).( (ICP ForestdManual 2010).

v BCoadtk dsddlststed dzc O The main objective of monitoring on the Le\y
ysd 1deso 2, GHJ fyJ f 1l sample plot selected for forest tree phenology \
94 <0, smdetse dzd vyd~ ‘ J sysematic observation and recording of the anr
dzd &3O § G S H O Ldonts * WO LAz d3i phenophases of the forest tree growth, as well
Ot d f shd3OIstc O j d fp observation and recording of biotic and abiotic fact
B dslsduys dn yd ded z®de® o df 1 and events. The main task of the phenolog

d dzsdztsh € q’ n tMdOIste©¢ O dzO observations on the Level Il sample plot was to proy
q’ a s 2 Cd, HO MmyJ tsB j basic and supplementary information about the fo

WstcdsOyd  j s MilsOB dzd d3@ trees on the plot in order to obtain data on I
OC tshds du 8B d dzd HOyYyd ts W phenology which would further contribute to estimat
JjLk MO EkEldyO® jd3 ¢ dzd d3j ¢ the effects of climate change on forest ecosystems.

10 BdddHdSOyd MO Yd3. For the purpose of phenological observatic

OBtOdes s 15 MlsOB Od&zO 15 trees of dominant species were selected on the |

© nao -~ ssgns-:w

RS
J
¢

SH
1§74 sB Qo ? j dzO J desdztsh € © Il sample plot. The following phenological paramet
WJ dsdztsh C 56 sMdizOIstc O @  mi ¢ were detected and monitored:
ftcO<jdzd MdzjHj<d fOOd3] Ist
o budding
e Y24 o leaf colour change
o ff totsd3j daRd B/ jls d dzO o leaf/needle dropping
e B OH OF j/ ggdld ckd@O o significant signs of leaf/needle or crov
e L dOYO dzd L dgOyd whIsj < damage
Ctetsh ¢ § o other damagebfoken branches or sten
e SMIsOZO hilsj<j® O ( dztsd and uprooted trunks)
dLo O do O © MlsOB OdzO) o secondary budding
e My CEdzH Otedats Tz ° J ° J . flowering

o Yo jloO® j
The enumerated parameters were monitc
100 jHjded f OtcOBg Istcd fi individually on the marked trees and collectively for

Cs" 0 My dzOzOL § dz0 MO d3ts trees, starting from the first field visit.
f Oteyj dze Etsf h Isj dzts, fsyj o Longterm observation of phenologic events
Isj tcJ dz. and interpretation of the results obtained by the me

1 sMd3OtcOf | o3 W j detsdztsh of time series analysesan reveal the patterns
Hzestesydesdz dzd o sz d Iskz d3gO- deviations from the normal behaviour. For instar
By ssHEsd3 OdzOdzd L § o toj d3j dz some elements of global climate change can
Esydlsd B O tH Lk tse identified by observing shifts in the mstoimportant
LdOYO dzdr ¢ d3j tOF O W j dgt phenological phenomena (time of flowering, or fr
Yye j O O, Lt O fdzsHe O cripening,etc). Fluctuations of climate parameters &
G dztsB Odzdzd = § to td d@jtaddQ@c O € gzd d§j their impacts on vegetation should be predicted in o
f OO sO® d ¢ drte [kIsdy toprevent damage to young plants caused, for inst:
ftcjHodHjIsd E yxh’ldzj <fjtj&> jd by unexpected late sws in the physiologically
Bd® OC(OPdzj H dzj f toj H o d' j dzc vulnerable phases, or by fire in extremely dry periods
sodd WL dsdztsh €d tsfjIs? d e applying the enhanced measures of forest protec
dL teOL dIsts fmMh dzd &3 4 j tod sH The data collected by applying the latest technoloc
ftcj HsRcOdAS d hilsjlsO. [ 1 approach to phenology monitoring (installation
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HtsBd  jdzdr dzO0° MOo toj d3i dzd ° ¢ devices thatrecord or take photos) lead to predicti
2 @<V dzsdzsecd ™ J ( ¥ tsfmls models that provide even clearer assessments.
Mded BO" & ddzd WtslstsectcOWdh 2z’ For the purpose of phenological observatic
BsHjdzd S8°d HO & ° h ° Of 15 spruce tree¢Picea abiesL.) were selected on th
1 O BdtsddzHd S Oyd "  MeGs 2 Level Il sample plot on Kopaonik. Phenophases w
s s Oiad@B ts @dats Mis OB O &icea dbpidsd monitored continously as they changed.
L.) Cts’ 0 M | dacddihs ) 3P B Tables 23, 24, and 25 present data colle
ANjdesWOL ] Mk §shdOlstc Odzd during phenological observations on the Level Il san
mdij ¢ d.o Odzj plot on Kopaonik, starting from the first field visit.
V] s OB j &O25@ 522 ftod < ( Tables 26, 27, and 28 present data colle
f sHOyYd HtsB d J dzd W J dzts dzts during phenological observatis on the Level Il sampl
BdtsddzHd S Oyd® M¢<J Is Ukt jOts plot on Crni Vrh, starting from the first field visit.
fsuyjohd tsH ftose dL dzOME ( Tables 29, 30, and13present data collecte
0] s OB j dEO2KQ@ 8)22 ff @dEd ( during phenological observations on the Level Il san
fsHOY(d HisB d ° j dzd W j dats dzts plot on Mokra Gora, starting from the first field visit.
BdtsddzHd S Oyd McJ -ls&ykdgd
fsydohd tsH ftoatse dL dzOME (
vV IsOBj &OIGA 31) 2 ftod ¢ (
fsHOYd HsB d ° § dzd W dzts dzts
BdtsddezHd S Oyd McJ -ld@EO 1
fsaljd tH fttotse dqL &zOMEC O ¢

Tas j ®DXX 2012.(PLP)Tas | z@ j G d ) IsHet®ay§f £ @ B ta Qieislssfoddid] j dzts dzists €z Is ts te d d
st Osdzd ¢
Table 23. XX 2012.(PLP) Tablefor registratiorof treessdectedfor intensivephenologicamonitoring- Kopaonik

tJ o dzd 2qWweo § [Okbkd|liw Myl dh’de ) gogel lBLdU [BEG,
1 i Oty ; C tolz dzg sMd3Ostitsy M tcg
Sequence Treespecies f smisOo? Tree - sdizOIs te -
Plotnumber . Visible crown|, ,. - ) : Vertical Other
number code Installation date| number Visible direction L .
part direction | observations
1 2 118 160910 75 3 4 1 Usnea barbat
2 2 118 160910 76 3 4 1 Usnea barbat
3 2 118 160910 78 3 4 1 Usnea barbat
4 2 118 160910 79 3 4 1 Usnea barbat
5 2 118 160910 80 3 4 1 Usnea barbat
6 2 118 160910 85 3 4 1 Usnea barbat
7 2 118 160910 86 3 4 1 Usnea barbat
8 2 118 160910 87 3 5 1 Usnea barbat
9 2 118 160910 88 2 6 1 Usnea barbat
10 2 118 160910 98 3 4 1 Usnea barbat
11 2 118 160910 114 2 6 1 Usnea barbat
12 2 118 160910 118 2 4 1 Usnea barbat
13 2 118 160910 120 1 7 1 Usnea barbat
14 2 118 160010 121 1 5 1 Usnea barbat
15 2 118 160910 124 2 8 1 Usnea barbat

TaB j dzZDXX22012.(PHE)1 tc F<jiv j dzfs CztpV= | dzts s 2@ O ts dzd €
Table 24. XX 2012.(PHE) Observatiorof pherological events- Kopaonik

tiHdd EJ1WWOLY| zdWteO o] [SEO rose®f oy 0| tdedmise o .. 514 fi
S : - HseO' O | d
equence numbe| Plot number| Treespecies codg Event code| Date of observation Other observations
Score of the even

1 2 118 3 260413 3 Usnea barbata

2 2 118 1 260613 3 Usnea barbata

3 2 118 2 230813 2 Usnea barbata

4 2 118 2 301013 4 Usnea barbata
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v OB J 8O v2n RPH)L G dfj % 4 ¢ d

Table 25. XX 2012(PHI) Recordingof phendogicalevents- Kopaonik

W dzts dzts's S D sz & i) &0

tind ticdmit [ jlstsH € t5to(
B 5. ”qp&m” it Hisd [BEO rGDlS'“@;‘{]o” HEG O fshcOted r tkcj §
Sequencq | hor | Tree numbe| Event code ate of the Score of the Method usedor Other observations
number observation ;
event observation
1 2 75 3 260413 3 1 Usnea barbata
2 2 76 3 260413 3 1 Usnea larbata
3 2 78 3 260413 3 1 Usnea barbata
4 2 79 3 260413 3 1 Usnea barbata
5 2 80 3 260413 3 1 Usnea barbata
6 2 85 3 260413 3 1 Usnea barbata
7 2 86 3 260413 3 1 Usnea barbata
8 2 87 3 260413 3 1 Usnea barbata
9 2 88 3 260413 3 1 Usne barbata
10 2 98 3 260413 3 1 Usnea barbata
11 2 114 3 260413 3 1 Usnea barbata
12 2 118 3 260413 3 1 Usnea barbata
13 2 120 3 260413 3 1 Usnea barbata
14 2 121 3 260413 3 1 Usnea barbata
15 2 124 3 260413 3 1 Usnea barbata
1 2 75 1 260613 3 1 Usnea barbata
2 2 76 1 260613 3 1 Usnea barbata
3 2 78 1 260613 3 1 Usnea barbata
4 2 79 1 260613 3 1 Usnea barbata
5 2 80 1 260613 3 1 Usnea barbata
6 2 85 1 260613 3 1 Usnea barbata
7 2 86 1 260613 3 1 Usnea barbata
8 2 87 1 26061 3 1 Usnea barbata
9 2 88 1 260613 3 1 Usnea barbata
10 2 98 1 260613 3 1 Usnea barbata
11 2 114 1 260613 3 1 Usnea barbata
12 2 118 1 260613 3 1 Usnea barbata
13 2 120 1 260613 3 1 Usnea barbata
14 2 121 1 260613 3 1 Usnea barbata
15 2 124 1 260613 3 1 Usnea barbata
1 2 75 2 230813 2 1 Usnea barbata
2 2 76 2 230813 2 1 Usnea barbata
3 2 78 2 230813 2 1 Usnea barbata
4 2 79 2 230813 2 1 Usnea barbata
5 2 80 2 230813 2 1 Usnea barbata
6 2 85 2 230813 2 1 Usnea barbata
7 2 86 2 230813 2 1 Usnea barbata
8 2 87 2 230813 2 1 Usnea barbata
9 2 88 2 230813 2 1 Usnea barbata
10 2 98 2 230813 2 1 Usnea barbata
11 2 114 2 230813 2 1 Usnea barbata
12 2 118 2 230813 2 1 Usnea barbata
13 2 120 2 230813 2 1 Usnea barbata
14 2 121 2 230813 2 1 Usnea barbata
15 2 124 2 230813 2 1 Usnea barbata
1 2 75 2 301013 4 1 Usnea barbata
2 2 76 2 301013 4 1 Usnea barbata
3 2 78 2 301013 4 1 Usnea barbata
4 2 79 2 301013 4 1 Usnea barbata
5 2 80 2 301013 4 1 Usnea barbata
6 2 85 2 301013 4 1 Usnea barbata
7 2 86 2 301013 4 1 Usnea barbata
8 2 87 2 301013 4 1 Usnea barbata
9 2 88 2 301013 4 1 Usnea barbata
10 2 98 2 301013 4 1 Usnea barbata
11 2 114 2 301013 4 1 Usnea barbata
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tdHd i ¢ sy [ jlstsH € t5ta(

B 5. ”qutm” It His [BEO rGDlsatt;@;t‘{]eox tins(c{'fg' IJqsm@ostzc rekcj s

Sequencq \er | Tree numbe| Event code observation Score of the Method usedor Other observations

number event observation

12 2 118 2 301013 4 1 Usnea barbata

13 2 120 2 301013 4 1 Usnea barbata

14 2 121 2 301013 4 1 Usnea barbata

15 2 124 2 301013 4 1 Usnea barbata

Tas j @OXX 2012.(PLP) Tae | @ j ¢ d ) lsHet®aydf € @ B ta Ofipslsso dadt] j dzts dzikits Sz Is ts te d o

Atodzd | ton
Table 26. XX 2012.(PLP) Tablefor registratiorof treessdectedfor intensivephenologicamonitoringi A tcdzd o tc
. w ) ] . @aq I sLdy [ slza |
‘Sequence |2 8 0By Al plerosta ¢t T D L | shaosg shaosisg 6
number Plot numbe code Installation date number | visible crown par visible vertical Other
direction direction | observationg
1 4 018 09.07.2013 62 4 2 1
2 4 018 09.07.2013 64 2 1 1
3 4 018 09.07.2013 67 2 1 1
4 4 018 09.07.2013 74 2 8 1
5 4 018 09.07.2013 76 4 7 1
6 4 018 09.07.2013 79 4 5 1
7 4 018 09.07.2013 88 4 5 1
8 4 018 09.07.2013 89 4 3 1
9 4 018 09.07.2013 90 4 5 1
10 4 018 09.07.2013 91 4 7 1
11 4 018 09.07.2013 92 4 1 1
12 4 018 09.07.2013 95 4 6 1
13 4 018 09.07.2013 96 2 7 1
14 4 018 09.07.2013 97 2 4 1
15 4 018 09.07.2013 98 2 6 1
TaB j &OXX2013.(PHE)] tc @F<jW j dz®s Cztpin | dats B4 te@ed o ton
Table 27. XX 2012.(PHE) Observatiorof pherologicaleventsi Crni vrh
tindd B|Jt§fOY] ZdW KO [5C 0O osk®f oy 0| ticdmist :
; : . rezej s
Sequence number | Plot number| Treespecies code Event code| Date of doservation HBEEO' O Other observations
Score of the even
1 4 018 1 10.07.2013 1
2 4 018 2 30.09.2013 2
3 4 018 3 18.10.2013 4
4 4 018 3 30.10.2013 5
U OB j282XX 2013 (PHI) 1 jdgy J “Wijtalizts h QWdjrdzts g K ddBDf o ton
Table 28. XX 2012(PHI) Recordingof phendogicalevents’ Crni vrh
i Hdz ticdmisy [ jlssH Cdgtol
[quuencglwomu It Hieg [SCO rodittg?tl{leo” HsE O fsfdkOtedr tkej G
number | Plot number Tree numbe( Event code X score of the Method usedor Other observations
observation ;
event observation
1 4 62 1 10.07.2013 2 1
2 4 64 1 10.07.2013 2 1
3 4 67 1 10.07.2013 2 1
4 4 74 1 10.07.2013 2 1
5 4 76 1 10.07.2013 2 1
6 4 79 1 10.07.2013 2 1
7 4 88 1 10.07.208 2 1
8 4 89 1 10.07.2013 2 1
9 4 90 1 10.07.2013 2 1
10 4 91 1 10.07.2013 2 1
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e ticdmisy f jstH Cdsto

‘quuencﬂlwomu it Hied [sCO roditz;'?t‘{]eo” HSE O fsmiOlted tkej G

number | Plot number Tree numbe( Event code X score of the Method usedor Other observations

observation ;
event observation

11 4 92 1 10.07.2013 2 1
12 4 95 1 10.07.2013 2 1
13 4 96 1 10.07.2013 2 1
14 4 97 1 10.07.2013 2 1
15 4 98 1 10.07.2013 2 1
1 4 62 2 30.09.2013 2 1
2 4 64 2 30.09.2013 2 1
3 4 67 2 30.09.2013 2 1
4 4 74 2 30.09.2013 2 1
5 4 76 2 30.09.2013 2 1
6 4 79 2 30.09.2013 2 1
7 4 88 2 30.09.2013 2 1
8 4 89 2 30.09.2013 2 1
9 4 90 2 30.09.2013 2 1
10 4 91 2 30.09.2013 2 1
11 4 92 2 30.09.2013 2 1
12 4 95 2 30.09.2013 2 1
13 4 96 2 30.09.2013 2 1
14 4 97 2 30.09.2013 2 1
15 4 98 2 30.09.2013 2 1
1 4 62 3 18.10.2013 4 1
2 4 64 3 18.10.2013 4 1
3 4 67 3 18.10.2013 4 1
4 4 74 3 18.10.2013 4 1
5 4 76 3 18.10.2013 4 1
6 4 79 3 18.10.2013 4 1
7 4 88 3 18.10.2013 4 1
8 4 89 3 18.10.2013 4 1
9 4 90 3 18.10.2013 4 1
10 4 91 3 18.10.2013 4 1
11 4 92 3 18.10.2013 4 1
12 4 95 3 18.10.2013 4 1
13 4 96 3 18.10.2013 4 1
14 4 97 3 18.10.2013 4 1
15 4 98 3 18.10.2013 4 1
1 4 62 3 30.10.2013 5 1
2 4 64 3 30.10.2013 5 1
3 4 67 3 30.10.2013 5 1
4 4 74 3 30.10.2013 5 1
5 4 76 3 30.10.2013 5 1
6 4 79 3 30.10.2013 5 1
7 4 88 3 30.10.2013 5 1
8 4 89 3 30.10.2013 5 1
9 4 90 3 30.10.2013 5 1
10 4 91 3 30.10.2013 5 1
11 4 92 3 30.10.2013 5 1
12 4 95 3 30.10.2013 5 1
13 4 96 3 30.10.2013 5 1
14 4 97 3 30.10.2013 5 1
15 4 98 3 30.10.2013 5 1

TaB | @DXX 2013. (PLP)Tas | z@ j ¢ d M isHet®ayif € @B ta@iptssfoddid] | dzts dzists Gz Is tstc d d
[ BCO | stcO

Table 29. XX 2012. (PLP) Tablefor registrationof treessdectedfor intensivephenologicaimonitoring - Mokra

Gora

1t Ots 1tSLd113';’ft§I'zt(‘;5
t 4 Hdzd . zdWtO g [ Oskzdz|1t6 Mlg I dH?>de 1 Q9 Oy MdBZOL 04
Sequence d Treespecies f sisOse? Tree Ctolzdzd sMd30ls te (0] d
Plot . . . = ; Other
number code Installation date| number |visible crown par| visible direction| vertical .
number o observatio
direction S
1 5 134 15.08.2013 83 1 1 1
2 5 134 15.08.2013 106 1 7 1
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Ot 1 sLd 1 re Iztcé
t 4 Hdzd th. 1z‘q’Wtr;O g [ Oskzdz|1t6 Mlg I dH?>de 1 tcOQ9o Oy d&zO s 'Iﬁ.”
Sequence d Treespecies fsmisOse? Tree C tc Iz dzj shd3Ols te (0] J
Plot : . L == ; Other
number code Installation date| number |visible crown par| visible direction| vertical .
number direction observatior
s
3 5 134 15.08.2013 107 1 7 1
4 5 134 15.08.2013 82 1 7 1
5 5 134 15.08.2013 320 1 8 1
6 5 134 15.08.2013 359 1 8 1
7 5 134 15.08.2013 140 1 8 1
8 5 134 15.08.2013 141 1 7 1
9 5 134 15.08.2013 144 1 8 1
10 5 134 15.08.2013 183 1 1 1
11 5 134 15.08.2013 193 1 1 1
12 5 134 15.08.2013 222 1 1 1
13 5 134 15.08.2013 215 1 1 1
14 5 134 15.08.2013 412 1 1 1
15 5 134 15.08.2013 407 1 1 1
TaB j &OXX 2012.(PHE)] tc F<jW j dzeBCztpn ] dets ] dRO® 6 © | Stc O
Table 30XX 2012.(PHE) Observatiorof pherologicalevents’ Mokra Gora
tiHdd B|JtOLY, Zzd¥®O o 5CO" rosk®f oy o ticdhist [ ekej s
Sequence number | Plot number| Treespecies codel Event code| Date d observation S H 'Sft(if] O" O Gther observations
core of the even
1 5 134 2 15.08.2013 2
2 5 134 2 10.10.2013 2
3 5 134 2 14.11.2013 2
v OB J3U2XK 2012(PHI) 1 jdgy § “Wjjmlzs b QWdjrdzs dgf 2@ 6 © | SO
Table 31 XX 2012(PHI) Recordingof phendogicalevents Mokra Gora
i Hdz tdedmist f jlssH Ctste
tsg’quenc‘iltﬂfotsu e Hieg [BCEO roditzﬁt‘{]eo” HEC O fshdkOedr ke G
number | Plot number Tree numbe( Event code observation score of the Method usedor Other observations
event observation
1 5 83 2 15.08.2013 2 1
2 5 106 2 15.08.2013 2 1
3 5 107 2 15.08.2013 2 1
4 5 82 2 15.08.2013 2 1
5 5 320 1 15.08.2013 2 1
6 5 359 2 15.08.2013 3 1
7 5 140 2 15.08.2013 3 1
8 5 141 2 15.08.2013 3 1
9 5 144 2 15.08.2013 2 1
10 5 183 2 15.08.2013 2 1
11 5 193 2 15.08.2013 2 1
12 5 222 1 15.08.2013 2 1
13 5 215 2 15.08.2013 2 1
14 5 412 1 15.08.2013 2 1
15 5 407 2 15.08.2013 2 1
1 5 83 2 10.10.2013 2 1
2 5 106 2 10.10.2013 2 1
3 5 107 2 10.10.2013 2 1
4 5 82 2 10.10.2013 2 1
5 5 320 2 10.10.2013 2 1
6 5 359 2 10.10.2013 2 1
7 5 140 2 10.10.2013 2 1
8 5 141 2 10.10.2013 2 1
9 5 144 2 10.10.2013 2 1
10 5 183 2 10.10.2013 2 1
11 5 193 2 10.10.2013 2 1
12 5 222 2 10.10.2013 2 1
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e ticdms{f jstH CGt
‘S:quencﬂlwomu it Hied [sCO rodit'zé?t‘{]eo” HSE O fsmiOlted tkej G
number | Plot number Tree numbe( Event code X score of the Method usedor Other observations

observation ;
event observation

13 5 215 2 10.10.2013 2 1

14 5 412 2 10.10.2013 2 1

15 5 407 2 10.10.2013 2 1

1 5 83 2 14.11.2013 2 1

2 5 106 2 14.11.2013 2 1

3 5 107 2 14.11.2013 2 1

4 5 82 2 14.11.2013 2 1

5 5 320 2 14.11.2013 2 1

6 5 359 2 14.11.2013 2 1

7 5 140 2 14.11.2013 2 1

8 5 141 2 14.11.2013 2 1

9 5 144 2 14.11.2013 2 1

10 5 183 2 14.11.2013 2 1

11 5 193 2 14.11.2013 2 1

12 5 222 2 14.11.2013 2 1

13 5 215 2 14.11.2013 2 1

14 5 412 2 14.11.2013 2 1

15 5 407 2 14.11.2013 2 1

12 vy Jtsdlonr
{TIR

R ¢1 ¢ rRY [ 12. SAMPLING AND ANALYS IS OF
L1 61 92013, R

LITTERFALL IN 2013
qdsddzH d € Fifteen traps designed to collect litterfall we
s

1
1 © ho OC &°

B :
5 : ( set on each sample plot. The collection area of
i?gﬁ 88 J dzs o quStG dz(g duz,JBgalSthSh th litterfall collector was 706.5 cmso the total collectior
¢ sdzj € ists 60 JL&sMm® B0 &Y 8C area of all collectors amounted to 1.06. rBamples
f 5o " ooy te jOL j dzls Ols d o dzd AL required for laboratory analyses were takerceora
VLJBOS ] PLBEOCO LO &OB month during the whole year.
) TiHdsd &M yds 5SSk A representative sample was obtained
tiftejL jdsOlsde dzd kLGOS ~ combining samples from all sampling sessions du
bLsOCO dL Meodn kLists e (NEYEA . .
RL 5pOCt HESBHt) EE L _The obtained representative sample was use
) velyod eudhtd ydd determ|n$.he total annual amount of dry organic mat
BOjted  j dzO fosolmmydsz L j ¢ }

i [ : that reache the soil surface (kgfn
®Os J."[ gqg‘OJdefnC q @09 £o d ©U - Organic carbon (C) (g/100 g of dry orgar
) . matter)
i f th ﬁNWB(g]gig’%fgglfzn?zi i & if@g défgz,% - Nitrogen (N) (mg/100 g of dry organic matte
i s O dzy q(Ca(ugy100y iz j 5 MG C )- Phosphorus (P) (mg/100 g of dry orgal
. T matter
Olsj to .
?3 JI OCL dZii )L @19) k(g 100y Mz o j 5 1 - Calcium (Ca) (mg/100 g of dry organ
®OIs | teq (qJ )(]K matter)
- s Odzd * (KX3 (mg1l00y Mmlkzoe J st
®OIs | o d " J)_ | | matter)
' r_tss_cf‘JdZJ ¢ sdzd yd dzj At
Eé g;,gé)é; dzésgfgf cdqu,s % BlzdL d‘;égdiﬁ;z The amount of nutrients in the representat
Ols ] e df P C 5 i kb sample of the litterfall represents the total anr
d3 tsJ & ?3(]? (d3 QJ 0 lsfr](g fr]g (54 o balance of nutrient cycling in the forest ecosyst
B q&ddzHd yd- m U : represented by the sampletp

. dz'l OG é fq’q dozts dad Q:O e dzOJ c fg%g |le On the sample plot Kopaonik, litterfall we
5 #G oc o ‘ézo cEOkid  MmC | collected during the year and then at the end of the
. B q a collective sample was made for laboratory analyse

yd

ZzL

feohddl LJd "0 b fr]d*?’t(‘\"totalof14164 of spruce needles, fruit, twigs and o
fOHMzl1l, 64 ¢ MdBeyjodn yjds .64 g of sp , fruit, twig

- Magnesium (Mg) (mg/1®@ g of dry organic

- Potassium (K) (mg/100 g of dry organic
matter)
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Hicetse dJLEdRedzte tstcc Odz & dead organic matter falls on therface of the soil in the

Yd s dOBO Ek EC Ef§ Odzdzdz @ dzd ! spruce forest on Kopaonik. As lichen grew on needle

dLEL jldzs L Ofmlskzy ? j dz & d Mt spruce trees, these organisms were a part of litte
together with needles. It was very abundant on
investigated sample plot.

v OB 3zOtcd dzdo dzdfmdetse s OHO HCEERetsh ddzlz. L j 3° dh IsO
Table 32. The amount of litterfall that reached the soil surface in 2013

2
d;of,]aa {ono 1 [ 66 Odzf
m | Wibbddo | s tod
| 8COdzdIs§ Dry dzd M ls ts ¢ Ca K Mg S P C N
Site weight | Dry massof Ash Organic matter
2 1000needles
perm
g g % % mg/g mg/g mg/g mg/g | mglg g/kg | mg/kg
s 5§ O taghdnik 141,64 6,7 3,68 96,32 7,79 1,54 0,77 | 0,02 | 0.021 | 359,7 | 1,4
£ to dzd /Cenitweh - 14,8 5,83 94,17 7,86 3,94 1,24 | 0,10 | 0.044 | 3688 | 7.1
| 56 tc O /Mpksat308] - 23,4 2,39 97,61 6,86 0,71 2,09 | 0,02 | 0064 | 356,0 | 4,1
10 BdsddHdSOyd MSdds The amounts of litterfall collected on the sam
I sted d dz20O Atcdztd3 o tern iz plots on Mokra Gora and o€rni Vrh could not be
EHdMd fteddzde dL kdtedzd = regarded as total annual amounts of dead organic n
M tOHd B Isj§¢ f tshilsOaO]  because these sample plots were newly establishet
mMoCky?” 0] ®fOHO sy j dzs the litterfall collection started in August and Octoh

st O mk L O s9 J Is ©y & 4 Therefore, only chemical characteristics of the litte
COtcOCIsjtedmisdC J s OH O f colleded in the second half and towards the end of
fsdzsoddzed d ftwjH SO 9o J ¢growing period are presented for these sample plots.

g4 dzd C10s Bdzj € Istste HdZdQZDSt@dZJQISIStG ddzd Cs Bdzj S Istste L O
MoCkyf? OF Jdditte MOSCEY? O] ddmd Yy sfdedhdese s OH O
SfOHO JRU | dots 1dets 2, A tsda [ BCttO | 60O
Figure 32. Needlelitterfall collector on

Figure 31. Needlelitterfall Figure 32. Needlelitterfall the Level Il samole plot Mokra Gora
collector on the Level Il sample collectoron the Level || sample piep
plot Kopaonik plot Crni vrh



v BO[HEe] ' o 0% ] Comddudds =EOed el n( B3Okl Ol jik
E jSsmdmlsj k) LO stfOsddS, Atdd o©n
1 Bo tsd dzfls BEGEJREDIpECctrometdr dzOB steOlststed * d R dzMisdlsizlsO 1

Figure 34. Determination of amount of nutrients in the litterfall (balanceudfient cycling in the ecosystem) on
Kopaonik, Crni Vrh and Mokra Gora
Newlly instaledCP i AES Spectrometer in Institute of Foretry Lab, Belgrade
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v OB J3@EX2012(LFP) [ M dzts § iz @&y dafO°CO Uz My diztf O B § O s dzd €
uhle 33 XX2012 (L FP) Basicdata on litterfall collection- Kopaonik

0¢ z0 1§ tc o O
| i sctcOW | i tsCcteOW 1 OH Bis e Itets ftotd d dzO 7 steC O [fde L of
tdHEed | stHtey O it fo@dj h dafd® HE>Y d dO o d fd dzO Cazi sy MOC IBYO sampling period Other observatio
Sequence | CountryCode | Plotrumber Latitude Longitude K& H Number of traps | Total Collecting S H H s
Altitude area from till
1 67 02 +4317'30" +20° 48'50" 35 15 1.06 25.04.13 30.10.13
Tabela34. XX2012 (LFM) t jxizls Oas@zdj dzd ) tztf @15 O ts dzd €
Table 34. XX2012 (LFM) Resultsof litterfall anaysis- Kopaonik
o -
- ﬁ A o} o~ 2 % 08
%% §§ Collectionperiod <.i 5 *: 2 % g g? £l 53 gg g g , E, E, é: 2 o%
c 0] = = = = = e
BrBb ErRefgtg B S| s S | &
~g| =" WE | 28 | wd (8T 22 T8 2 ° = £2
) od do o = 3 0O E -
from till a
1 2 25.04.13 30.10.13 -9 118 111 | 0.14164 6.7 14 0.02 7.79 0.77 154 3597
U OB j3B2EX2012(LFP) [ fy dzts § e Gy @O’ O Uzd ) diztf GivkQc dzd o to -
uhle 35. XX2012 (L FP) Basicdata onlitterfall collectioni Crni vrh
ﬁ‘ v S tfz0 1 j to oo’ S ©
liscLOoY liBcEOY 1 OH &8s te et ftotd d dzO I sts O { f) @D
tdHeted | swsHtey O ite fo@dzj h dafd® HEY ddzo o d md dzO Ctsdzj CIstg mo¢ BYe sampling period LOf Oy 0O
Sequence | CountryCode | Plotrumber Latitude Longitude Kts H Number of traps | TotalCollecting SH H s Otherobservation
Altitude area from till
1 67 04 +44°0755" +21°5838" 19 15 1.06 22.08.13 101013




Tabela36. XX2012 (LFM) { Jlizls OQs@fzdj dzd ) ¢zt @ K tcdzd o ton
Table 36. XX2012 (LFM) Resultsof litterfall analysisi Crni vrh

_ 7]
o . ﬁ ) 10} ~ -[t;- % Og
22 |8 HEE g3 | 28 | ue |B | 2 af 5 5 g =
g% £ Collecti iod (9'8 3.8 ﬂg gr’v—é ‘NO"D'§ =) @ @ g g § a g‘g
S8 |85 orecionpero g2 | 2% | =2 |853/ €882 | 2 | 2 g | £ E g E 3
2o |sg 5 | 2% | B2 |B22 g3 | £ | 5 | £ | & > c o &
—Z| =0 {i,‘: 28 § w o N > = T& z © 2 £2
n od do = B =) E £
from till a
1 4 22.08.13 10.10.13 -9 018 111 - 14.8 7.1 0.1 7.6 1.24 3.94 36.88
v OB j3d2EXK2012(LFP) [ M dzts § ted &y dgfO’SO e ) detf O H B C tc O | Stc O
uGhle 37. XX2012 (L FP) Basicdaa on litterfall collection- Mokra Gora
h‘ v S tfrz0 1 j to ook 2 O
LiBeYMmS 1itcoY 1 OH B ts et ftotd d dzO h s5tS 0 [k L of
tdHER] | ssHEy O ite fo@dzj h dafd® H Iy d dzO 9 d md dzO Codzj Sy MOS BYO sampling period Other observatio
Sequence | CountryCode | Plotrumber Latitude Longitude K& H Number of traps | Total Collecting SH H s
Altitude area from till
1 67 05 +434527 +192900" 12 15 1.06 2108.13 14.11.13
Tabela38 XX2012 (LFM)t jzls Cds@edj dzd Mzt @A sC 6O | Bt O
Table 38. XX2012 (LFM) Resultsof litterfall analysis- Mokra Gora
o N
) g o © o~ 2 % Og
i N N O =
efgg|  tommeoe Sy |28 |cs B oy g I - 2| &
S o — = R = >
§§ %g Collectionperiod ‘i £ 8¢ i S E&E £l o8 gg = E, 2 > S G, 2 52
8 2 yE & g 2 %’6 > 8o 2 g c 3 £ £ 2 )
- Q8 I 3 % 14] 2 %) % 2 2 %‘—' v g = ool a—_’ © o ;’ (@) @'(S
—Z| = o a = «wd X0 N >l = ©§ z O = =9
» od do o = 3 O £ -3
from till a
1 5 210813 141113 -9 134 111 234 41 0.02 6,86 2,09 0,71 3560
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13. gwdésvindnr R ¢1 ¢ R 13. SAMPLING AND ANALYSIS OF DEPOSITION
1 .o oBO 1;[ azO dzlz$ ey tds@s j LHC The instruments for monitoring the process
HJYBLdyd"® dzO Mo dd3 56 dzj deposiion were positioned on all sample plc
(ssfOsdzd ¢, Atcdzd ¢ tsdls @ofifk (Kopaonik, Crni Vrh and Mokra Gora) according to 1
ddhstczmpd & O<j  j f ttsyfMm plan for the arrangement of wet deposition collect
Cdzy CHOGHY * Oyd SHgOHOBMOE Thes e wer e -ordihfal ocollgdofs afor
C tclz dzd MIAOHDaaOg h f al | A , sampling deposition that passes through the crowr
Qtsﬂz[.):istsq’ L O ZLstcC s OF _tree s, (15 col | ec tcdlecwry , for
fmMdzd @ © c@n St elgwmOH & ¢  « sampling deposition that pours down the trees,
Codzj§ Iss@ Mmdzi ¢ ( Bulké Ss@H Ol collectors), andBulk” - snow collectors (5 collectors
[ Olsjted " Odzd Ctsted h <j dzgd L The instruments, which included wire structures, pla
CdemlstezC yd - J, f dzOmls d udz; containers, pipes and PVC mesh materialsader
11 A f d&zOIs dzO, 1]’ BHBOSHHEF  dzd « functional equipment that fulfilled all the requiremel
dLtcOHEZ Mo OCtE H d dzfIs tc of the relevant Manuals. Iron structures were prote
MmMomls©? j dzO Wz dz€ y d ts dzO dzdz from corrosion and the containers where precipita
LOhIsd<jdets tsH CttetsL d ™ j, accumulated were buried in the ground (soil tempere
oSz 0" & ME EC s Odad prevented evaporation). Sitine adhesive was used f
LJd&B> dhisO mMftej yoo © J 8 Of bonding the elements, which meant that contamine
J d&zj dgOIs O ¢ rstsq’ h<jdz " J Mmdd fromthe environment was avoided.
dLBjGedzzlIsO CtsdzlsOd3d dzOyd " O Level Il monitoring devotes special attention
10 Bedzi Hdzd B3 HOs2 ff g J wet deposition on the sample plots. The most impor
O30 (Mo J <kz°jJ Mmj o dzOx was the one which was used to studg themistry of
ZO " Bdlsdzd " © B8dzO S t5° O (MY ¢ the deposition which was in the direct contact with
dzj f st Hdzsd3 € tsdzls OC Istdzf d3@) ( plant parts that absorbed pollutants from the air (
C"  ddBBO MmJi f tdzlzls ©dz¥lgP Fdrests, Forests, 2010c).
2010c) Table 39 XX2013 (PLD) and Table 40 XX20:
0] Is © 839. &¥2013 (PLD) d Is4Ds (DEM) show the basic results of the measurement
XX2013 (DEM) HOIsd Mk tsMdzatse dzi atmospheric depasin and chemical analyses of tl
OlsdismMW j e € | HyfsLdyd j collected samples of atmospheric deposition on
mMoCky? jddn ELstcOC O Ols d3dt sample plot on Kopaonik.
56 dzj H dzts " dzd Ogetytfj Qlas{dzd € Iz . Table 41 XX2013 (PLD) and Table 42 XX20:
0] Is © 4] aX2013 (PLD) d I[s4s (DEM) show the basic results of the measurement
XX2013 (DEM) HOIsd Mk Mmdztse da atmospheric deposition and chemical analyses of
OlsditsmMW j eMC j HjfYtsLdyd  j collected samples of atmospheric deposition on
mMoCky? jddn ELstcOC O Ols d3t sample plot on Crni Vrh.

SGdzj Hdzts©  Oteyj dzd 2O £ to dzt

v s OB4 ®X2013 (PLD) d I[s@is
XX2013 (DEM) HOIkd Mk ihdsse da
Ol dissmiw § M€ j HdfsLdyd ' J
MOCkY? jddR ELsSEOCO Olsdl
Sedzj Hdzgts® § Otyjdzd k& [ sCtot

Table 43 XX2013 (PLD) and Table 44 XX2013 (DE!
show the basic results of the measurements
atmospheric deposition and chemical analyses of
collected samples of atmospheriepdsition on the
sample plot in Mokra Gora.
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o dzd CEOATIBoughfali S tsdzj CIstste dz@ o dzd BEOASteamflowt sdzj CIststefi  dz® t

1 RU 1 3footsf Otsdzd € 1 RU 1 fsotsf Otsdzed €
Figure 35. ‘"Throughfall” collector on the Level Il Figure 36. "Stemflow™ collector on the el Il sample
sample plot, Kopaonik plot, Kopaonik

b dzd COATIBoughfali S tsdzj Slststc dzO® u dzd C8OASEBmflowS tsdzj Clststefi  dz®

1 RU 1 3ffotdsdzd o ton 1 RU 1 Xffotdsdzd o ton
Figure 37. "Throughfall® collector on the Level Figure 3. "Stemflow" collector on the Level Il sampl
sample plot, Crni Vrh plot, Crni Vrh
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