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HHOI'/TABJBE 1

1. YBOJ

Jaka omrehema mryma, moceOHO YETHHAPCKUX
BpcTa ApBeha, mOCTajy NpUMETHa 0CaMIECeTHX TOJUHA
XX Beka Ha BEIMKHM MOBpIIMHaMa LeHTpanHe EBpore.
[IpBU yO4JbHBH CHMTOMH CMam€HE BUTAIHOCTH jaBUIIH
cy ce kpo3 mnosehany gedonujanMjy U H3PaKEHY
JEKOJIOpHU3aLHN]jy KpyHa npseha. Onaname
ACHMUJIAIMOHNX OpraHa M KOHCTaHTHa TpoMeHa 0oje
nmumha u getuHa 0e3 003Mpa Ha BETETAIMOHHU TEPHOJ
3a0pUHYJIM CY CTPYYHY M HAy4dHY jaBHOCT M CKpPEHYJE
naxmy noiutudapa. lIpennoctaBka na cy omtehema
NPOY3pOKOBaHa Ba3AyIIHUM 3araljemrMma, JOBOIU [0
OcHUBawma ,MehyHaponHor mporpama capaime 3a
npoueHy u npaheme edekara Ba3AylIHUX 3aralema Ha
myme“ — ICP Forests. OBaj mehyHapoanu mnporpam
ocHopaH je 1985  (ICP Forests, 2010a), roguHe mox
OKpUJBEM EBPOIICKE EKOHOMCKE KOMHCHje YjeInmbeHUX
Hammja y okBupy KoHBeHIHje 0 TNpeKOTrpaHHIHOM
npeHocy  BasaymHux  3arahema  (CLRTAP)'.
Kongpenuuja 00e30elhyje HHCTUTYLHIMOHAIIHU OKBHpP KOjH
craja HayKy W TMOJUTUKY y cMucily MehyHapoaHe
Hay4YHE capajgmke W MpeicTaBlba  IuaThopMmy 3a
NOJHUTUYKE IPETOBOpPE Yy LHJbY CMambemha BazAyIIHUX
3arahema. [lpaheme crama mryma je riio0anHO MUTAbE.
Hanac, 41 3emJpa yaecTByje y mporpamy npahema crama
ryma.

[Ipaheme crama myma je HEONMXOAaH ajaT
3a OTKpHBaWk€ HETAaTHBHUX YyTHUIlAja M Pa3BOj Mepa
3a BUXOBO yOnaxkaBame. [Ipaheme edukracHocTn
NpUMEHEHUX Mepa je Takole HeomxoJHa 3a ycmex
u kouTpody (Eichhorn et al, 2007).

IIporpam ICP 3a mryme (Melynapomuu mporpam
capaame 3a mpaheme crama myma EBpome) oasuja ce
koHTUHYupaHo on 2003. rogune y Penmybnuuu CpOuju.
ITporpam ce cactoju ox ABa HUBOA!

e HHMBOI
e HHUBOIL

[Ipaheme crama myma Husoa 1 oBor mporpama
MPBEHCTBEHO CE€ OJIHOCH Ha OCMaTpame U MPOIEHY
nedonyjaije u  o0e3bojaBarba KpyHa aApBeha Ha
onpehenum maprnenama BUT, OuomHmMKanujckum
TaukamMa Ha Teputopuju PemyOmuke CpOuje, mopen
ocTaix ocMmarpama npemMa Manyary ICP 3a myme

CHAPTER I

1. INTRODUCTION

In the 1980°s, severe deterioration of forests,
especially of coniferous forests, was observed in large
forest areas of Central Europe. The first observable
symptoms of reduced vitality were increased defoliation
and significant discolouration of tree crowns. The loss of
assimilating organs and the constant colour change of
leaves and needles, irrespective of the vegetative period,
increased the awareness of both professional and
scientific organizations and political institutions. The
assumption that the damage was triggered by air
pollution led to the establishment of the ‘“International
Co-operative Programme on the Assessment and
Monitoring of Air Pollution Effects on Forests” (ICP
Forests). This international program was launched in
1985 (ICP Forests, 2010a), under the Convention on
Long-range Transboundary Air Pollution (CLRTAP) of
the United Nations Economic Commission for Europe
(UNECE). CLRTAP provides an institutional
framework that brings together science and politics
through international scientific collaboration and policy
negotiation with the final aim of reducing air pollution.
Forest condition monitoring is a matter of global
concern. Currently, 41 countries are participating in the
forest condition monitoring programme.

Monitoring the forest condition is an
indispensable tool for detecting negative impacts and
developing measures for their mitigation. Furhermore,
monitoring the effectiveness of the applied measures is
also necessary for the success control (Eichhorn et al,
2007).

ICP  Forests  Programme  (International
Cooperative  Programme on  Forest Condition
Monitoring) has been implemented continuosly since
2003 in the Republic of Serbia. The programme consists
of two levels:

. LEVEL I
. LEVEL IL

The forest condition monitoring Level 1 of this
programme mainly refers to the monitoring and
assessment of defoliation and discoloration of tree
crowns on certain parcels of the sample plots in the
Republic of Serbia, along with other observations
according to the ICP Forests Manual (ICP Forests,

! Convention on Long-range Transboundary Air Pollution (CLRTAP) of the United Nations Economic Commission for Europe

(UNECE)



(ICP Forests, 2010).

Crame KpyHa Bapupa wu3Meljy KIMMaTCKUX
permoHa W BpcTa 300r MCHAama, BPEMEHCKH U
MPOCTOPHO, NPUPOAHMX M AHTPOIOTeHUuX (akTopa
crpeca (MCPFE, 2003).

Cuctem npahema crama OIymMa je HHTETPUCAH Y
JpXXaBHO HIYMAapCKO OKPYXKEHe, Tako J1a y Mporpamy
V4€CTByje  HEKOJIMKO  HWHCTUTYIIHja Ca  CBOJUM
capagHHUIIMa TI0J] KOOPHAHAIMjOM YTIpaBe 3a IIyMe U
HO®II Cpbuje, narmonanHor ¢okain HeHTpa 3a npaheme
crama myma y HHctuTyTy 3a mymapctBo. Ilpumep
oBakBe ctpykrype je CLRTAP® nporpam (KouBeruuja o
NPEKOTPaHUYHOM NPEHOCY Ba3AyIIHUX 3arahema) Koju
j€ yCTaHOBJbEH Ipe 25 ToAWHa ca IIJbEM Ja CE CMambH
BasaymHo 3araljeme Epore. IIporpam ICP 3a mryme’
ce oneuja y oxeupy UNECE' ucrospemeno ma 6000
OMOWHIMKAIM]CKUX Tadaka TJie Ce MPaTh BUTAITHOCT U
3IpaBCTBEHO cTame myma Eporre. CBake romuae HOI]
Cpbuje oOpahyje momaTke TNPUKYIUbEHE Ha TEPEHY
TOKOM BEreTalMoOHOT TEepHOAa, CauhibaBa M3BELITa] H
JocTaBjba MUHHCTApCTBY MOJHONPUBPEAE, IIyMapCTBa
¥ BOJIOTIpUBpEIE - YTIpaBH 3a mryme. M3Bemraj o cTamy
mymMa Ha OuowHAMKauujckuMm Taukama CpOuje Ha
EHIJIECKOM je3UKy ce JI0CTaBjba, Takole cBake TOAWHE,
['TaBHOM KOOPAHHALMOHOM LeHTpy mporpama ICP 3a
nryme Koju ce Hajnasu y XamOypry, Hemauka.

2. AKTUBHOCTHU MOHUTOPHUHI'A 3A HUBO 1

Mpexa HuBoa 1 je ycraHoBibeHa 3a mpaheme
3IPaBCTBEHOT CTama IIyMa W HHUXOBE MPOCTOPHE H
BPEMEHCKE IPOMEHE Ha MIMPOKO] OCHOBH M Yy TOKY
HEOMXOJHOT BpEMEHCKOr neproaa. CructeM OBOT HUBOA
MOHHUTOPHHTA aJeKBaTHO MOKPHBA HajBaXHUjE LIyME Y
EBponn. Mpexa HuBoa 1 campxu mpubmmkao 6.000
mapriesia MOHUTOpPHHTa (OMOMHAMKAIIM]CKUX Tadaka),
cUcTeMaTcku pacmnopeheHux y mpexu 16 x 16 km
mupoM EBpore. Y mojenquHuM 3eMibaMa IOCTOju Tynrha
HaI[MOHATHA MPEeXa y [HUJbY MOTIIYHHje MPOIICHE CTamka
Ha HAIlMOHAJHOM W PETHOHAIHOM HHBOY. Y OKBHUPY
HuBoa 1 mpate ce cnenehm mapameTpu: crtame KpyHa,
XeMH3aM 3eMJBHINTA U UCXpaHa IIyMcKor apBeha.

2010).

Crown condition varies between climatic regions
and species due to temporal and spatial allterations of
natural and anthropogenic  stress factors (MCPFE,
2003).

Since the system of forest condition monitoring
has been integrated into the state forestry environment,
several institutions together with their associates take
part in the programme, under the coordination of the
Forest Directorate and National Focal Centre (NFC) for
the forest condition monitoring at the Institute of
Forestry. An example of such coordination is CLRTAP
programme (Convention on Long-Range Transboundary
Air Pollution), which was established 25 years ago with
the aim of reducing air pollution in Europe. ICP Forests
Programme (International Cooperative Programme on
Forest Condition Monitoring) has been simultaneously
implemented under UNCE' on 6000 plots through
monitoring vitality and health condition of European
forests. Every year NFC of Serbia processes data
collected in the field during the vegetation period,
compiles a report and submits it to the Ministry of
Agriculture, Forestry and Water Management - Forest
Direcorate. An annual report on forest condition on the
sample plots in Serbia is also submitted in English to
the Programme Co-ordinating Centre (PCC) of ICP
Forests in Hamburg, Germany

2. MONITORING ACTIVITIES - LEVEL 1

Level I network was established for monitoring
health conditions of forests, their large-scale spatial and
temporal changes as well as the changes over a
specified time period. The system of this level of
monitoring adequately covers the most important forests
in Europe. The Level 1 network contains approximately
6,000 sample plots systemically arranged in the 16 x 16
km gridnet across Europe. Some countries have a denser
national network with the aim of providing a more
elaborate assessment of the condition at the national and
regional levels. Within the Level I the following
parameters were monitored: crown condition, chemical
characteristics of the soil and nutrition of the forest trees.

> CLRTAP - Convention on Long —range Transboundary Air Pollution

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

* UNECE- United Nations Economic Commission for Europe

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

of ICP Forests, Hamburg, Germany http://www.icp-forests.org
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3. METOJE U KPUTEPUJYMU

[Ipema KoOpAMHATHO] MPEXU OMOMHANKIIN]CKUX
tadaka ozapehyje ce y mpoctopy BUT mapuena xoja je
O3Ha4YeHa y CPEIWHU METaJHOM IIHIIKOM japke Ooje.
VY3opuu npeeha 3a mpoleHy cTama KpyHa CHCTEMAaTCKH
ce Oupajy xao knactep ox 4 mecta (Cnuka 1). YV cmepy
YETUPH TJIABHE CTPaHE CBETa Ha YIAJbEHOCTH IO 25 m
Ol LUEHTPATHOT MeCTa — IIWIKe, 0Aadupa ce MO MIeCT
HajOmmkux crabana (ykynmHO 24), Koja ce neduHumy
Kao y30pIM 3a IpoLeHy. Y30puu ApBeha noapazyMeBajy
cBe BpcTe apBeha, moa yeiioBoM Jia UM je BUCHHA JpBETa
npeko 60 cm. Kiace MOKpoOBHOCTH, NpeMa CHCTEMY
Kpadra (momMmuHaHTHA, KOJOMHUHAHTHA, CyOJOMHHAHTHA,
moTumrTeHa u ymupyha), ompehyjy crabma koja ce
y3UMajy y O03HWp 3a MpoIeHYy, anu O0e3 3HadajHuX
Mexanndkux omrehema (Cnuka 2). M3abpana crabma
TpajHO ce oO3HadaBajy OpojeBuMa 3a Oymyhe cranme
mporene. Crabma Koja Cy YKIOHBEHa 300r Mepa
ra3zoBama WM U3 HEKUX JPYTHX pas3iora, 3aMemyjy ce
HOBUM CEJICKTOBaHUM CTabiIMMa. YKOJIHMKO CE CacTOjUHA
YKJIOHH YHCTOM CEYOM, OCTaBJba Ce IICHTPaJIHA TadKa J0
noam3ama HoBe cactojune (ICP Forests, 2005).

CraiHa orieaHa TMOBpIIMHA Ha3BaHa je
OomomHmuKaIjcka Tagka. CacToju ce of IeHTpa, KOjH je
oapeheH Ha OCHOBY KOOpIMHAaTa M Ha TEpeHy je
obenexxeH MetanmHoM mmmnkoM. Ha 25 werapa ox
LHEeHTpa, a y NpaBly YETHPU TIJIaBHE CTpaHE CBETa
onpeheHe cCy orjeaHe MOBpIIMHE, Ha KOjUMa je
u37BOjeHo 1o 6 crabana Koja cy obenexena OpojeBUMa
onl no6.

3. METHODS AND CRITERIA

According to the coordinate grid of sample plots,
the sample plot is a plot with a rod of a vivid color in its
centre. Samples of trees for the assessment of the crown
condition are systemically selected as 4-point cross
clusters (Figure 1). Four subplots oriented along the
main compass directions at a distance of 25 m from the
central place — the rod are established. On each subplot 6
trees nearest to the subplot centre are selected as sample
trees, resulting into 24 sample trees per plot.The tree
samples include all tree species, provided that they have
a minimum height of 60cm. The crown canopy classes,
after Kraft (dominant, co-dominant, subdominant,
suppressed and dying) are used as a criterion for
selecting the trees, but only the trees without significant
mechanical injuries (Figure 2). The selected trees are
permanently marked with the numbers for the future
permanent assessments. The trees which are removed
due to management measure or for some other reasons
are replaced with new trees. If a stand is clear felled, the
central point is kept until the establishment of a new
stand (ICP Forests, 2005).

A permanent observation plot is called a sample
plots. It consists of the centre, which is determined
according to the coordinates, and marked in the field
with a metal rod. At the distance of 25 m from the
centre, in the direction of the 4 cardinal points, 6 trees,
marked with the numbers 1-6 are singled out.

Camka 1. Ilpuka3 OmoMHIUKanHMjcKe
Tauke — Kimactepa ca 4 Mmecra ca 6
crabama ® TPUMEPOM  H3MEIITamka
y3opaka npBeha

Figure 1. Sample plot — 4-point cluster
with 6- tree sample and sample tree

Camka 2. Kiace nmokposHocTH KpyHa no Kpadry: 1. momunante, 2.
KOJIOMUHAHTHE, 3. CyOJJOMHHAHTHE, 4. TIOTUIITEHE, 5. ymupyhe

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

Crame KpyHa

Y OKBUpY HAIMOHAJIHOT M TPaHCHAILIMOHAIHOT
uctpaxuBamba (HuBo 1) crame kpyHa ce u3paxaBa
KjacamMa TyOWTKa JIMCHE Mace, IpoMeHe O0oja u
KOMOMHOBaHHM Kjacama oinrehema. [edonujanmja ce
npolewyje y HHTepBajinuMa oa 5 % u rpynuiie ce y 5
KJ1aca HejeJHaKor omcera (tadena 1).

Crown condition

Within the national and transnational research
(Level 1) the crown condition is described in the classes
of foliage loss, colour changes and combined classes of
damage. Defoliation is estimated in 5% steps and
grouped into 5 classes of uneven scope (Table 1).

Kiraca Crenen nedoinujaryje Tpouenar rybutia
Class Degree of defoliation mamha/seTna
£ Needle / leaf loss %
0 HeMa / none 0-10%
1 cnab (ynoszopasajyhwu) / >10-25%
slight

2 cpenmu / moderate >25-60%

3 jak / severe >60-100%

4 cyBa ctabna / dead 100%

Ta6ena 1. Kinace aedoaujanuje npema UN/ECE u EU knacudukaiuju
Table 1. Classes of defoliation according to UN/ECE and EU classification
[Ipomena 6oje numrha BaxaH je AMjarHOCTUYKH

Discoloration 1is an

important

diagnostic

WHIUKATOP CTalkha KPyHa M MOXKe ce mporieHuTH npema indicator of the crown condition and can be assessed
KJlacaMa HaBeIeHUM y Tabenn 2. according to the classes stated in Table 2.

Yaeo aekonopusaije
Kiraca Jexonopuzamnmja nunrtha/geTuHa
Class Discolouration Needle / leaf discolouration
%

0 HeMa / none 0%

1 ciaba / slight 0-10%

2 cpenma / moderate > 10-25%

3 jaka / severe > 25-60%

4 cyBa ctabna / dead > 60%

Tao6ena 2. Knace nexonopuzanuje npema UN/ECE u EU knacuduxanuju

Table 2. Classes of discolouration according to UN/ECE and EU classification

KomOunoBana mporeHa aedoidjandje U The combined assessment of defoliation and
nmpoMeHe 0oja juirha/dyeTHHA IpHKas3aHa je y Tadenu 3. discolouration of the leaves/ needles is shown in Table
3.
Knaca .
«a Kiaca nmpomeHa 6oje
nedomujaruja

.. Discolouration class
Defoliation class

0 1 2 3
PesynTtupajyha knaca omrehema
Resulting class of damage

0 0 0 1 2
1 0 1 2 2
1 2 3 3
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3 | 2

3 3 3

Tadena 3. KOMéI/IHOBaHa r[poue}:la omrehema
Table 3. Combined assessment of damage

4. IPAREIBLE CTAIA HIYMA VY PENIYBJINIA
CPBUJH 2010. TOAUHE HUBO 1

[Ipema mporpaMy pasa BU3yeJIHO OCMaTpame Ha
TEpeHy je M3BpIIeHO Ha Teputopuju Pemybnuke CpOuje
(Cnuka 3), mnpema IIpupyunuxy ICP 3a mryme 3a 2010.
TOAWHY y TIEPHOAy OX jyHa IO cemTeMOpa M TO:
NpoIleHa CTaka KpyHa M YCTaHOBJbaBame ollTehema Ha
npeehy ox Gomectn u wrterounHa. [Ipupyunuk ICP 3a
IIyMe TPOTMHCYje Ja Ce MpOIlcHA CTama KpyHa apBeha
o0aBJba Ha CBUM TaukaMa CBaKe T'OJIMHE, IIPOLieHa CTamba
3emsbuinTa cBakux 10 TomuMHa Kao W CTame HCXpaHe
mymckor apseha — ¢onujapue ananuse (ICP Forests,
2004). Monutopuar HUBO-a 1 y Texyhoj 2010. ronuan
00aBWIIM Cy MCTPaXMBa4yM U CTpydumanu MHcTUTyTa 32
mymapcreo, JII  ,,CpOujamryme”,  Haumonamnmx
MapKoBa, ,, bepnan®, ,,Konaonuk* u ,,Tapa® , MacTtuTyTa
3a  Hm3Wjcko mymapctBo Hosu Cag wu JII
,,BojBOIMHAITyME .

4. FOREST CONDITION MONITORING IN THE
REPUBLIC OF SERBIA IN 2010- LEVEL I

Visual monitoring which was carried out
according to the ICP Forests Manual for 2010 in the
period from June to September on the territory of of the
Republic of Serbia (Figure 3), included assessment of
crown condition and the damage caused by diseases and
pests. According to ICP Forests Manual, crown
condition assessments are mandatory on all plots once a
year, soil condition assessment every ten years, as well
as the assessment of nutrition condition of forest trees —
foliar analysis (ICP Forests, 2004). Level I monitoring
in 2010 was carried out by researchers and experts from
the Institute of Forestry, S.E.”Srbijaforests, national
parks “Djerdap’, “Kopaonik™ and “Tara™ as well the
Institute of Lowland Forestry Novi Sad and
S.E.”Vojvodinaforests".
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4.1. BHOMHIUKAIIMJCKE TAYKE HUBO 1

Ha Taukama je ypalhena ouena nedoinujarmje,
o0Oe300jaBarba ¥ eBHJCHTHpaHa cBa omTehema 10
TUIIOBMMA. Y 0BOj MOHOTp(UjU KOpUIINCHH CYy HOJAIH
u3 (dopMmysapa-3alMCHAKA Koje TONYyHhaBajy Ha JIHILY
MecTa HWCTpaxuBaun HMHCTHTYyTa 3a TIyMapcTBO,
Beorpan, UnctuTyTa 3a HU3Mjcko mymapcBo Hosu Can
y TPUCYCTBY CTPYYHUX JIUIIA, ITYMapCKUX WHCIEKTOpA,
IIyMapCcKUX HHXCHepa W TEXHWYapa HAJISKHHX 32
peone, peBupe rae cy BUT mocraBbene. CactaBibeHU
Cy | 3allMCHUIIN, HaIlpaBJbeHU HakoH obminacka BUT, ox
cTpaHe, M Kao o0OaBe3a pemyOauMYKe IIyMapcKe
WHCICKIMje, TAC Cy y3 Jaryme oOwmiacka, HMCHa
MPUCYTHUX, HaBEeJICHAa M YKPATKO HajBAXKHH]a 3alakama
Y OLleHE O 00aBJFEHUM TEPEHCKHM ITOCIOBIMA.

VY [moTnyHOCTH Cy M3BpLIaBaHH pPajOBH IpemMa
nponucaHuM HopMmaMa u3 Manyana, Tako aa je 2010.
rojiHe 00aBJbe€Ha caMo IPOLIEHa CTama KpyHa, (ocTana
ocMaTpama W aHanm3e ypahene cy 2004. rogume).
Hammonanau ¢oxan 1meHTap je ypeaHO JOCTaBHO
pesyiraTe M M3BEIUTa] YIPaBU 3a IIyME U IJIABHOM
cequmty PCC ICP 3a myme y XamOypry (Anekc 3).

Pan Ha oncepBanmuju crabama, mpoIcHA
cTamha KpyHa Ha OWOWHIWKAIMjCKMM TadyKama
3anodeo je 19.07.2010. romune na BUT 64, y LI
~Pacuna®, Kpymesan u BUT 410, y HII "bepnan”, a
3aBpiieH y I "beorpan” 23.09. 2010. roaune Ha
BUT 2, bapajego.

[MpukyrubeHn mnomamM ca TepeHa 0 caja
CHUMJbEHHX Tadaka oOpahjeHn cy y naboparopuju
HucTutyTa.

4.2. 3ACTYIIVJBEHOCT JAPBERA HA
BUOUMHANKALIUJCKUM TAYUKAMA

Y 2010. romunn ypaheHa je mpoleHa cTamba
IIyMCKUX BpcTa Ha 121 OWOMHAMKAIIM|CKUX Tadaka.
IIpouena nedonujaije U ACKOJOpH3AIMje Kao M
npahewe omrehema MPOy3pOKOBAaHUX OHOTHYKUM H
a0MoTHYKMM (haKTOpHMa, U3BPIICHA je Ha YKyIHO 2786
crabaina. 3acTyI/bEHOCT BpCTa npBeha Ha
OMOMHOMKAIMjCKAM  TadykaMa I[pUKa3aHa je Ha
rpa¢ukony 1. BykBa je Haj3acTymbeHuja BpcTa ca 833
crabaia, a ciee XpacToBH. XpacT IIep j& 3aCTYIJbCH ca
514, cnanyHn ca 372, a xutkak ca 167 cradana. ['pad je
3acTymbeH ca 117 crabama, a ocranm numhapu ca
ykymHO 455 crabama. Cmpua ce o O6pojHOCTH cTabana
Ha OIVIEJJHUM IOBpLIMHAMa Hajla3d U3Mel)y KUTHaka U
rpaba, a npeamaun o 6pojnoctu mely uetnHapuma. Ox
YKYITHO 328 YETUHAPCKUX crabana Ha

4.1. SAMPLE PLOTS LEVEL 1

Assessment of defoliation and discolouration
was carried out on the sample plots and all types of
damage were recorded. This monograph uses data from
the field forms filled by researchers from the Institute of
Forestry in Belgrade and the Institute for Lowland
Forestry- Novi Sad in the presence of experts, forest
inspectors, forest engineers and technicians responsible
for particular districts in which sample plots were
established. Reports were compiled after inspecting the
sample plots by the Republic Forestry Inspectorate.
They include the dates of visits, the names of the
atendees, the most important observations and the
evaluation of the completed field work.

Field activities were completely carried out in
accordance with the norms prescribed in the Manual.
Therefore, only the crown condition was assessed in
2010 (other observations and analyses were carried out
in 2004). NFC submitted the results and the reports to
the Forestry Directorate (Ministry of Agriculture,
Forestry and Water Management) as well as to PCC ICP
Forests with its headquarters in Hamburg (Annex 3).

Tree monitoring and crown condition
assessment on the selected monitoring plots started on
July 19" on the Forest Estate “Rasina“- Krusevac,
sample plot N° 64 and in the National Park ,,Djerdap®,
sample plot N° 410. Monitoring was completed on the
Forest Estate ,,Beograd* on September 23rd, sample plot
N° 2 — Barajevo.

Field data for the sample plots that have been
monitored so far have been processed in the labaratory
of the Institute of Forestry in Belgrade.

4.2. PERCENTAGE OF TREES ON THE SAMPLE
PLOTS

In 2010, the condition of the forest tree species
was assessed on 122 sample plots. The assessment of
defoliation and discoloration as well as monitoring of
injuries caused by biotic and abiotic factors was carried
out on the total of 2786 trees. Graph 1 shows the
distribution of tree species on the sample plots. Beech is
the most common species (833 trees), followed by oak
species. Turkey oak accounts for 514 trees, Hungarian
oak for 372, and sessile oak for 167. Of all broadleaved
species hornbeam accounts for 117 species, and the
other species for 455. The number of spruce trees is
between sessile oak and hornbeam, and it is one of the
most common species of coniferous trees. While the
total number of conifers on the sample plots is 328, the
number of spruce trees amounts to 141. Firs account for
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OMOMHIMKAIMjCKAM TayKama, cCMp4Ya je 3acTylmeHa je 63, Austrian pines for 68, Scots pines for 56. The
ca 141 crabnom. Jena je 3actyribena ca 63, npau 6op ca number of trees per species is slightlydifferent from the
68, a 6emu Oop ca 56 crabna. bpoj crabana mo Bpcrama the previous year number.

HE3HATHO BapHpa y OAHOCY HAa IPETXOJHY TOIUHY

npahema crama [ryma.

KuThbak

Sessille oak LipHu 60p

Ocrtanu nuwhapu Austrian pine
Others broadleaves

CnapyH
Hungar oak

Fir
YeTuHapu cots pine
Coniferous

Llep
Turkey oak

pab
Horn beam

Byksa
Beech

I'paguxon 1. 3actymsbeHocT Bpcta ApBeha Ha OMOWHANMKALIN]CKIM Taukama
Graph 1. Percentage of trees on sample plot
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4.3. JE®@OJINJALINJA U JEKOJIOPU3AIIMJA
KPYHA APBERA U ITPOHEHTYAJIHO
YUEII'RE CTABAJIA CA OIITEREIBUIMA
Y 2010. rOJUHA

Onena crama  KpyHa  (Oekojopuzainuja,
nedonujanuja u omrehema) crabana y3opaka Hema 3a
Wb  YTBpHHUBamE Y3POUHO-TIOCIECIUYHUX OJHOCA.
MelhytuM, TpuUKyIJbamke HaBEAEHUX MOJaTaka y TOKY
OyXer Tepuoja W  HBHUXOBO  MOBE3MBamkEe  ca
CaCTOJUHCKAM KapaKTepruCcTUKaMa omoryhwnhe
KOHKPETHH]ja Ca3Hama O CYIICHY IIyMa y MPOCTOpYy U
BpeMeHy. 3ajeJHO ca MojaluMa O KIMMAaTCKUM
KapakTepuCTHKaMa, Jemo3unyjama Hu3  aTMmocdepe,
MITETHUM HWHCEKTHUMA, (UTOMATOTCHUM OpraHu3MHMa,
IIYMCKMM TIOXapuMma, JIUPEKTHUM aTMOC(EPCKUM
YTHIIajMa, JTUBJHAYH, riiogapuma u ap.),
3aCTYIUBEHOCTH (¢uiope JUIIaja Kao HWHIAKATOpA
3aral)eHor Bazayxa Kaja ce paju 0 HEKUM IOJTyTaHTHMA,
y Oynyhaoctu he mohu na ce 3akibydyje 0 3aBHCHOCTH
BUTATHOCTH OMJbaka Off yCJIOBa cpefuHe. TeKcTyalHo,
tabenamMa W rpaduuKkd OaT je NpUKa3 TPU HaBelcHa
MoKa3aTesba 3/1paBCTBEHOT cTama myma y 2010. rogusn.

4.3.1. JE®OJUJALINIA - IUITRAPHU VY 2010.
TOJINHUA

VY Tabenmu 4 u Ha TpadUKOHY 2 JaTO je CTamke
neonujanuje  aummhapckux — BpcTa  KOje  Cy
Haj3aCTYIUbCHHjC Ha OWOWHIWKAIMjCKUM TadkKama Yy
Cpbuju. Y 2010. rogmam OykBa ce IIOKa3aja Kao
HajOTHOpHHUja BpcTa, momTo 83,4% crabana Ha CBUM
OMOMHINKAIMjCKAM TauKaMa HeMa HUKAaKBUX 3HAKOBa
nedonyjanyje, 10K je ciaba medonujanuja npumeheHa
kon 12,5% crabama. Ha crabnuma rpada nedonmjamnmja
ce He jaBjba Ha 78,6%, mok ce cmaba nedonmjanmja
jaBma xom 11,1% crabama. Bpcre u3 poma Quercus
MmoKaszajie Cy c€ Kao YIpOKCHHjEe 3ajeJHO Ca OCTaIUM
mumhapuMa. Kao u paHMjux roauHa HajyrpoKeHHja
BpCTa je XpacT KUTHAK e je 0e3 3HaKoBa aedoujanuje
41,3% crabama. Ha crabmmma ocramux maumrhapckux
BpcTa, HeMa 3HakoBa naedoiujauuje Ha 56,5% ok ce
cnaba nedonujannja jaBba Ha 26,4% a ymepena 12,5%
crabaia.

4.3. DEFOLIATION AND DISCOLOURATION OF
THE TREE CROWNS AND THE
PERCENTAGE OF TREES WITH DAMAGE
IN 2010

Assessment of the crown  condition
(discoloraution, defoliation and damage) on the sample
trees was not carried out with the purpose of
determining causal relationships between these
phenomena. However, collecting such data over a longer
period of time and making a correlation between them
and stand characteristics will give us a deeper insight
into the reasons of forest dying both in time and in
space. The data on climatic characteristics, deposition
from the atmosphere, harmful insects, pathogenic
organisms, forest fires, direct atmospheric effects, wild
animals, rodents, or the distribution of lichen flora as an
indicator of certain types of air pollution, will enable us
to make conclusions about the dependence of plants and
their vitality on environmental conditions. An overview
of these three indicators of the forest state of health in
2010 is given in the tables and charts as well as in the
text.

4.3.1. DEFOLIATION -BROADLEAVES IN 2010

Table 4 and Graph 2 present the current state of
defoliation of the most common broadleaved species on
the sample plots in Serbia. In 2010, beech proved to be
the hardiest species, since 83.4% of the trees on all
sample plots showed no signs of defoliation, while
slight defoliation was observed in 12.5% of the trees.
78.6% of hornbeam trees do not show signs of
defoliation, while slight defoliation affects 11.1% of
trees. Species of the genus Quercus proved to be
vulnerable, which is also true for the other broadleaved
species. As it was the case in the previous years, the
most threatened species is sessile oak, with 41.3% of
trees without signs of defoliation. The trees of other
deciduous species with no signs of defoliation amount to
56.5% while slight defoliation occurs in 26.4% and
moderate in 12.5% of trees.
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Hedommjarmja Jlnmthapu 2010
Defoliation — broadleaves in 2010 (%)
Lep Crnanyn Kurmaxk OcTtammn
Hol;gsgam gz:zﬁ Turkish Hungary Sessile snmrhapu
oak oak oak Other broad leaved
Hewma / None 78.6 83.4 59.3 60.2 41.3 56.5
Cra6a / Slight 11.1 12.5 29.6 29.6 329 26.4
Ywmepena / Moderate 7.7 3.1 10.7 8.3 22.8 12.5
Jaka / Severe 1.7 0.9 0.2 1.1 1.2 1.8
MprtBo / Dead 0.9 0.1 0.2 0.8 1.8 2.9
Ukupno / Total 100 100 100 100 100 100

Ta6ena 4. [leponujanuja — mumrhapu y 2010. roquau
Tabled. Defoliation — broadleaves in 2010 (%)

B MpTBO
Dead

W Jaka
Severe

OYmepeHa
Moderate

OCnaba
Slight

O Hema
None

pab Byksa Liep CnapgyH Kuthak
Horn beam Beech Turkey oak  Hungar oak Sessille oak

I'padukon 2. Jleponujanuja — mumrhapu y 2010. roguan
Graph 2. Defoliation — broadleaves in 2010
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4.3.2. TE®@OJINIALINIA - YETHHAPH V 2010.
TOJINHHA

Hedonujanmja (ocuname WK ONaJame YeTUHA)
KOJl YeTHHapcKor npBeha, HajMame je y 2010. rogwam
Omra mpucyTHa kKox cMpue u jene oko 81,0 %. HMako
KcepoduHH, IpHU 00p cy ce u'y 2010. roguHu mokazao
kao ocerbuBuju. Kom 1pHOr ©Oopa yMmepeHOM
nedonyjarjom  je  3axsahieHo 39,7%, JIOK
nedonujarjoM crmabor uHTE3utera 3axBaheHo 14,7%.
HuxkakBu 3namm pedonujauuje He mocroje xon 76,8%
crabana Oenor Oopa. IIpobiemaruka nedonujaiyje 3a
YEeTUPH BPCTE YETHHApa IpHKa3aHa je TademapHO H
rpa¢puukn (tabema 5 wu rpadukon 3). Pesynratu
MMOKa3yjy IIOCTOjalb¢ WHTEP-TIOMYJIAHjCKE TCHETHUIKE
BapHja0MIIHOCTH, INTO TOTBPhyjeé BUCOKA TCHETHUKH
JUBEP3UTET KA0 OCHOBY 3a DPAa3lIMKOBAHKE EKOTHIIOBA
npHOr Oopa y Ieny HeroBor mpocthpama y CpOuju
(JIyauh, 2010).

4.3.2. DEFOLIATION - CONIFERS IN 2010

The lowest defoliation (needle loss) in
coniferous trees in 2010 was observed in 81.0% of
spruce and fir species. Although xerophylic,
Austrian pine again proved to be the most sensitive in
2010. 39.7 % of Austrian pines were affected by
moderate defoliation, while 14.7% of them were
affected by slight defoliation. No signs of defoliation
were observed in 76.8% of Scots pine. Defoliation of the
four coniferous species is shown in Table 5 and Graph 3.

The results show the existence of inter-population
genetic variability, which confirms the high genetic
diversity as the base for the differentiation of Austrian
pine ecotypes in the part of its range in Serbia (Lucic,
2010).

Jedomujanuja vernaapu 2010
Defoliation conifers in 2010

Jena Cwmpua puu 6op benu 6op

Fir Spruce Austrian pine White pine
Hewma / None 81.0 80.9 32.4 76.8
Craba / Slight 17.5 17.7 14.7 23.2
Ymepena / Moderate 1.6 1.4 39.7 0.0
Jaxa / Severe 0.0 0.0 13.2 0.0
MprtBo / Dead 0.0 0.0 0.0 0.0
100 100 100 100

Ta6ena 5. leponujaunja — yetnnapu y 2010. ronuan

Table 5. Defoliation - conifers in 2010
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I'paduxon 3. ledhonujaiuja — yetunapu y 2010. ronusu
Graph 3. Defoliation of Conifers in 2010

['yOuTak acHMHJIAIIMOHUX OpraHa ja ImokKas3aresb
3lIPaBCTBEHOT cTama cTabanma. [lpomenar TyOuTKa
olLeyje Ce Ha OWMOMHIMKAIMjCKAM Tadykama IpemMa
MeToJlaMa M KPUTEpUjyMHUMa 33 XapMOHH30BaHO
Y30pKOBame, MpoleHy, npaheme U aHamm3y edekarta
Ba3aymHuX 3araljema Ha myme. OBako NpOLCHEH
ryouTak rpymuie ce y mer kimaca. Kiace omorsapajy
onpehenom cremeny pedonujanuje, a O3HAYCHE CY
OpojeBuMa ox Hyna no 4erupu. Kmaca O mpeacrtaBiba
crabma tae je ryOuTak jmcHe mace Mamu ox 10 %.
Kmaca 1 je «c¢nab wiam  ymo3opaBajyhu  cTemeH
nebunujanyje rae je ryourak gucHe mace Behu on 10 %,
a mamu of 25%. Y kimacu 2 CBpCTaHa Cy crabna ca
ryoutkom smcHe Mace u3mely 25 % u 60%. Jak cteneH
nedonyjaje KapaKTepUCTHYaH je 3a cradjia ca BHIIE
on 60% ryburka mnmcHe Mace. Crabma ca jakuMm
cTernieHoM jedonujanuje cBpcTaHa cy y Kiacy 3.
Knacom 4 o3nauaBajy ce crtabjia 0€3 aCHMHIAIMOHUX
opraHa y TpeHYTKy oncepsaiyje. Jebomujanuja ce
NpOLCHYje Ha CTAIHOM OIJISAHMM IOBpLIMHAMa, 3a
cBako crabino. Ha ocHoBy TakBe mporieHe uspaleHa je
kapTa aedoidjaimje.

Loss of assimilation organs is an indicator of
tree health. The percentage of loss is assessed on the
sample plots according to the methods and criteria for
harmonized sampling, assessment, monitoring and
analysis of the effects of air pollution on forests. The
loss estimated in this way is grouped in five classes.
Each class represents a certain degree of defoliation. The
classes are numbered from zero to four. Class 0 contains
trees with the leaf loss below 10%. Class 1 represents
weak or warning level of defoliation where the loss of
leaves is above 10% and below 25%. Trees with the leaf
loss between 25% and 60% are grouped into Class 2.
Strong degree of defoliation is characteristic of trees
with more than 60% of leaf loss. The trees with a strong
degree of defoliation are ranked as Class 3 trees. Class 4
contains the trees without assimilation organs at the time
of observation. Defoliation is estimated on the
permanent sample plots, for each individual tree. A map
of defoliation is produced on the basis of this
assessment.
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Cauxka 4. Kapra nedonujarmje mrymckux Bpcera apseha Ha tepuropuju Cpouje (Orig.)
Figure 4. Map of defoliation of forest tree species in Serbia (Orig.)
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Kapra pedomnujamije mpencraBba Cpeambe
BpeIHOCTH nedoiujalyje Ha OIVICAHHUM IOBPIIMHAMA.
Cpenme BpegHOCTH 100HjeHe cy Ha OCHOBY 30Mpa CBUX
BpenHocTH aedonujaiyje Kako 3a guimhapcke Tako U 3a
geTHHApCKe BpcTe apBeha. 3a cBaky OrIeIHy HOBPITHHY
onmpehena je cpemma  BpemHOCT  Jedoujarmje.
WnTepnonanujoM  cpelmHX — BPEAHOCTH  CYCEIHUX
OTJICIHUX TIOBPIIMHA JOOHjeHEe Cy Tadyke ca WCTHM
BpenHocTuMa Aedonujanuje. Tauke Koje UMajy jeIHaKe
BpeOHOCTH Jnedoiujaluje CIojeHe Ccy HW30JUHMjaMa.
M3onmuHuje y OBOM Ciydajy, TPUKa3yjy HCTE CPEIrhe
TONWINE-E BpeaHoCcTH nedonujarje Ha TEPUTOPH]U
CpbOuje.

4.3.3. JIEKOJIOPU3AIINJA - TAITRAPH V
2010. TOJAUHA

Yonmre riegaHo,  AEKOJOpU3alMja  KOX
Haj3aCTYIJbCHUj X BpCTa nunthapa Ha
OnonHaMKaNMjcKuM Taukama y CpOuju MHOTO je Mame
H3pakeHa on nedoujarmje. bes 3HAKOBA
nekojopusanuje umMa 96,6% crabama rpada u 97,7%
crabana OykBe. Kom xpacroBa mep ce moka3ao Kao
HajOoTHOpHUjU ca 98,6% crabana 6e3 gekojopusaLyje, a
ciemm  cimagyH ca 96,8%  crabama.  CremneH
JeKoJopH3alyje aar je y Tabenu 6 u Ha rpagukony 4.

Defoliation map presents mean values of
defoliation on the sample plots. Mean values are
obtained as the sum of all defoliation values both for
broadleaved and for coniferous species. The mean value
was calculated for each sample plot separately. By
interpolating the mean values of adjacent sample plots,
we obtained the points with the same defoliation values.
We used isolines to connect the points with the same
defoliation values. Isolines, in this case present the same
mean annual values of defoliation in Serbia.

4.3.3. DISCOLOURATION-

IN 2010

BROADLEAVES

Generally speaking, discolouration of the most
frequent broadleved species on the sample plots in
Serbia is much less pronounced than defoliation. 96.6%
of hornbeam trees and 97.7% of beech trees show no
signs of discoloration. Among oaks, Turkey oak has
proved the most resistant with 98.6% of trees without
discolouration, followed by Hungarian oak with 96.8%.
The degree of discoloration is given in Table 6 and
graph 4.

Jexonopuzamuja Jlunrhapu 2010
Discolouration — Broadleaves in 2010 (%)
I'pab Byksa Lep Crnanyn Kurmaxk Ocraimn
Horrnbeam Beech Turkey Hungary oak | Sessile oak authapu
oak Other broadleaves

Hewma / None 96.6 97.7 98.6 96.8 86.8 89.7
Coxaba / Slight 2.6 1.6 1.0 24 7.2 6.2
Ymepena / Moderate 0.8 0.5 0.0 0.0 3.6 0.9
Jaka / Severe 0.0 0.2 0.4 0.8 24 33
MprtBo / Dead 0.0 0.0 0.0 0.0 0.0 0.0
100 100 100 100 100 100

Tabenaa 6. Jlexomopuzaruja — aunrhapu y 2010. roauam
Table 6. Discolouration of broadleaves species in the year 2010
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I'paduxon 4. Jexonopusaryja — nmunthapu y 2010. roguau
Graph 4. Discolouration of broadleaves species in the year 2010

4.3.4. TEKOJIOPU3AIINJA — YETHHAPH VY 2010.
TOJINHHA

Jlexonmopu3anyja Ko YSTUHAPCKUX BPCTa Mambe
je m3paxkena ox nedonujaumje. Kox cmpue 96,5 %
crabana HuCy 3axBaliecHa OBOM IT0jaBOM TakKo Ja je oBa
BPCTa HajMamke YIPOKEHA JEKOJIIOPU3AIIMjOM a OJIMax 3a
BOM ciien U Oernm 6op ca 94.6%. Hemro u3pakenuja
JICKOJIOpH3alidja IPUCYTHA je jeIMHO KO LpHOr Oopa,
rJie cy Ha jenHoj TpehuHu cTtabana perucTpoBaHe MojaBe
JIEKOJIOpH3aIHje.

4.3.4 DISCOLOURATION - CONIFERS IN 2010

Coniferous species show fewer signs of
discolouration than of defoliation. 96.5 % of spruce
trees are not affected by discolouration which makes
spruce the least threatened species. It is followed by
Scots pine with 94.6%. Only Austrian pine shows a bit
more significant discolouration with one third of trees
with some signs of discolouration.

Hexonopmanuja Yetnnapu 2010
Discolouration of conifeour species in the year 2010

Jena Cwmpua puu 6op benu 6op

Fir Spruce Austrian pine | Schot pine
Hewma / None 88.9 96.5 70.6 94.6
Craba / Slight 11.1 2.8 26.5 5.4
Ywmepena / Moderate 0.0 0.7 2.9 0.0
Jaka / Severe 0.0 0.0 0.0 0.0
MptBo / Dead 0.0 0.0 0.0 0.0
100 100 100 100

Tabena 7. Jlexomopuzanuja — gyetrHapu y 2010. roquan
Table 7. Discolouration - conifers in 2010
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I'paduxon S. Jexonopuzanuja — yvetunapu y 2010. ronuau
Graph 5. Discolouration of broadleaved species in the year 2010

4.3.5. OITEREILA - JIMIITRAPH Y 2010.
TOJINHUA

VY rtabenu 8 U Ha rpaduKoHy 6 je IaTO CTame
omrehema aumhapcKux BpcTa Koje Cy Haj3acTyIUbCHHU]E
Ha OmomHmuKanujckuM Ttaukama y Cpomju. Y 2010.
roJuHu OyKBa ce IoKa3ajia Kao HajOTIOpPHHU]a BPCTa, IIe
koa 95,1% crabama Ha CBUM OHMOMHIMKALIN]CKUM
TayakamMa HeMa HHMKakBux omtehema. Bpcre w3 poma
Quercus cy ce ToKa3aye Kao yrpoKeHH]je, ¢ THM IITO CY
1ep W ciaayH ormopHju. Kao HajyrpokeHHja BpCTa,
Ka0 M paHUjuUX TOJIWHA MOKA3a0 CE XPaCT KUTHAK, KOJ
Kora je yuemthe crabana 6e3 3HakoBa omtehema 70,7 %.
Vyemrhe crabana ca cmadbum omrehemem je 21,5%, ca
yMepeHnM omrehemeM 2,4%, a ca jakuMm omrTehemnma
3axBaheHo je 3,6% crabana. OamMax u3a KUTHAKa 10
cTernieHy omreheHocTH cy M octanu jumhapu. Crada
nedonyjaija KoJ BHX ce jaBjba Ha 12,5% crabana a
ymepena Ha 3,3% crabana. Hemro 6osbe crame je Kox
rpaba, rae je neomrehenux crabana 87,2%.

4.3.5. DAMAGE - BROADLEAVES IN 2010

Table 8 and Graph 6 present the degree of
damage in the most frequent broadleaved species on the
sample plots in Serbia. In 2010, beech proved to be the
most resistant species, with 95.1% of the trees on all
sample plots with no damage. Species of the Quercus
genus proved to be more vulnerable than the others,
although Turkey and Hungarian showed greater degree
of resistance. As in prevous years, sessile oak again
proved to be the most threatened species with only
70.7% of trees with no signs of damage.The percentage
of trees with slight damage is 21.5%, with moderate
damage 2.4% and with severe damage 3.6%. Sessile
oak is followed by other broadleaved species. Sligh
defoliation affects 12. 5% of trees, and moderate 3.3%.
Hornbeam trees are in a bit better condition, with 87.2%
of undamaged trees.

Omrreheme Jlunthapu 2010
Damage broadleaves 2010

I'pa6 Byksa Llep Cnanyn Kutmwak Ocranu numthapu

Hornbeam Beech Turkey oak Hungarian oak Sessile oak Other broadleaves
Hewma / None 87.2 95.1 88.3 89.0 70.7 80.0
Cumaba / Slight 9.4 3.2 10.5 8.9 21.5 12.5
Ymepena / Moderate 2.5 1.0 1.0 1.1 24 3.3
Jaka / Severe 0.9 0.6 0.0 0.2 3.6 1.3
Mprtso / Dead 0.0 0.1 0.2 0.8 1.8 2.9
100 100 100 100 100 100

Tabena 8. Omrehema — munrhapu y 2010. roguau
Table 8. Damage- broadleaves in 2010
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Graph 6. Damage broadleaves in 2010.
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43.6. OLITEREIbA - YETHUHAPH VY 2010. 4.3.6. DAMAGE - CONIFERS IN 2009

TOJINHHA

Kon  dvermHapckux  Bpcta  omrehemnMma
paznuuuTUX Kareropuja 3axBaheHo je mame on 5,0%
crabana. On oBe KOHCTaTaldje OJICTYNa jEJMHO IPHU
0op xoj kora je oko 60,0% crabana 3axBaheHO HEKUM
omrehemeM.

pine with 60.0% of trees with some kind of damage.

Less than 5% of coniferous species show signs of
some type of damage.The only exception is Austrian

Omrehema Yerunapu 2010
Damages conifer 2010

Jena Cmpua Lpuu 60p bBexu 6op

Fir Spruce Austrian pine Scoth pine
Hewma / None 95.2 97.2 41.2 96.4
Cnaba / Slight 3.2 2.1 27.9 3.6
Ywmepena / Moderate 1.6 0.0 22.1 0.0
Jaka / Severe 0.0 0.7 8.8 0.0
MprtBo / Dead 0.0 0.0 0.0 0.0
100 100 100 100

Ta6ena 9. Omrrehema — yerunapu y 2010. roguan

Table 9. Damage Conifer 2010
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4.3.7. CYMAPHA OLIEHA JE®OJIUJAIIMJE, 4.3.7. OVERALL ASSESSMENT OF
JEKOJIOPU3ALINJE U OLUTEREKBA Y DEFOLIATION, DISCOLOURATION
2010. rTOAMHN AND DAMAGE IN 2010
Ynopezsa aHamnsa Aedomujanyje, Comparative analysis of defoliation,

JIEKOJIOpH3allije, Ka0 M HUXOBE KOMOWHOBAHE OIICHE
KOJ 4eTWHapa W Jumhapa, nata je y tabenu 10 u Ha
rpadukony 8. Jledommjamjom cy y TOKy OBe TOAMHE
guimhapy W 4YeTHHapu 3axBalieHH NPHOJMKHO HCTHM
WHTCH3UTETOM, alld je M KOJA jJeJHUX W KOI IPYrHX
gedonujanyja  ydectanuja oA JEKOJIOpH3alHje.
YernHapy, NPBEHCTBEHO OOpOBH, 300r OHOJIOIIKE
ocoOnHe HeoMdalBamba aCUMHJIAIIMOHNX OpraHa CBaKe
TrOJMHE HUMajy jaue H3pakeHy aekonopusanujy. Koz
yeTrHapa Oe3 naekonopusandje je 89,3% crabana, H0K
koz nuirhapa ta crabna yuHe 95,5%. Y KOMOMHOBAHO]
nporeHy, Aedoiujanuje U JeKoliopu3anyje, omrehema
CY HEIIIO jaue M3pa)KeHa KOJI YeTHHApa.

discolouration as well as their combined assessment
both in conifers and broadleves is presented in Table 10
and Graph 8. In the course of 2010, defoliation affected
coniferous and broadleaved species with approximately
the same intensity, at the same time defoliation being
more frequent than discolouration in both types of trees.
Conifers, primarily pines, have a severer discolouration
because they are biologically programmed not to reject
their assimilating organs every year. Conifers have
89.3% of trees with no signs of discolouration, while
95.5% of broadleaved trees are not affected by it. The
combined estimate of defoliation and discoloration,
shows a bit stronger damage in coniferous trees.

Hedonmjanmja Jexonopuzaruja Omrehema
Yetunapu Jlunrhapu YetunHapu Jlnmrhapwu YertunHapu Jlunrhapu

Hema / None 70.1 66.8 89.3 95.5 85.1 87.9
Cna0a / Slight 18.0 22.5 9.8 2.8 7.9 8.9
Vwmepena /Moderate 9.2 8.8 0.9 0.6 4.9 1.6
Jaka / Severe 2.7 1.0 0.0 1.1 2.1 0.8
MptBo / Dead 0.0 0.9 0.0 0.0 0.0 0.8
100 100 100 100 100 100

Ta6ena 10. Cymapna oueHa aedonujanuje, nexonopuszanuje u omrehemwa y 2010. roquan.
Table 10. Overall assessment of defoliation, discolouration and damage in 2010
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I'paduxon 8. Cymapha oreHa nedonujanuje, nexonopusamyje u omrehema y 2010. ronuamu.
Graph 8. Overall assessment of defoliation, discolouration and damage in 2010
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5. YIIOPEJHE AHAJIM3E MOHMTOPHUHI'A Y 5. COMPARATIVE ANALYSIS OF MONITORING

PEIIYBJIMIIA CPBUJU 2004-2010

5.1. YIIOPEJHE AHAJIM3E JE®OJIUJALIUJE
Y HEPHOLY 2004-2010

[Iponenatr Opoja numhapa ©HO TroguHaMa,
cyMapHO rienaHo, Oe3 naedonmjanuje, ca ciaabom,
yMEpPEHOM U jakoM aedoiujaiujoM, aaT je y tademu 11
Ha rpaduKoHuma 9.

[MocmaTpajyhu mepuon on cexam ronuHa, MOTY
Cce KOHCTaToOBaTH W KOJA 4YeTHHapa U Koja Jjumhapa
MpUOIIKHO yjenHadeHe BpemHocTH. Kom derwHapa
roJuHe ca HajBehuM mpoueHTHMa nedonujauuje, y
KaTeroprjamMa yMEpeHOT U cliabor mHTe3uTeTa, ¢y 2004,
u 2005. roguHa, nok cy kox numthapa to 2005. u 2007.
roguHa. HakoH mpBe 1Be HW3pa3uTO JOMIMjEe TOAWHE
cTame Jedonujanje KojJ YETHHAPCKUX BpCTa je
yjeIHa4YeHO, JOK KOJ JMIThapCKUX BPCTa BHUIIEC BapHpa.
3a 2007. roguHy KapaKTEpUCTHYHO je Ja Cy BPEIHOCTH
neonujanje kox Jmmhapa Behe y oaHocy Ha
YyeTHHape.

Ykonmuko ce moBehame TYCTHHE ITOMyJaIije
rybapa goroayd yOop30 HakOH Hamaza OJ CTPaHE paHuX
nedonujaTtopa, OHU Y3pOKYyjy Aedoiujanujy na je Oubka
npUMOpaHa Ja KOPUCTH pe3epBe He OH I TOHOBO
omucrana (I'maBennexuh u Menapesuh, 2010).

IN THE REPUBLIC OF SERBIA 2004-2010

5.1. COMPARATIVE ANALYSIS OF
DEFOLIATION IN THE PERIOD FROM

2004 - 2010.

The percentage of broadleaves with no, slight,
moderate or severe defoliation for each year in this
period is given in Table 11 and Graph 9.

By looking at figures for this seven year period,
we can observe very similar values for both conifers and
broadleaves. Conifers had the highest values of
moderate and slight defoliation in 2004 and 2005,
broadleaves in 2005 and 2007. After first two years of
significantly stronger defoliation, conifers started to
show an even rate of defoliation, while it varied in
broadleaves. 2007 was characterized by higher
defoliation values in broadleaved trees.

If gypsy moths increase in abundance
immediately after the consumption of assimilation
organs by early defoliators, they cause defoliation while
the plant is forced to use its reserves to foliate once more
(Glavendekic &. Medarevic, 2010).

Jedomumjanuja 2004 — 2010
Defoliation 2004- 2010

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

Iﬁ’(ﬁ/ 50.1 | 462 | 64.8 | 675 | 634 | 647 | 70.1 | 595 | 513 | 63.8 | 535 | 61.0 | 68.7 | 66.8

%Iﬁ‘g}?t/ 300 | 325 | 21.6 | 192 | 236 | 226 | 180 | 270 | 330 | 252 | 308 | 27.7 | 214 | 2255

Ymepera/l o0 1 501 | 118 | 97 | 100 | 103 | 92 | 126 | 150 | 106 | 140 | 99 | 86 | 88

Moderate

Jakal o9 o | 12 | 210 | 30 | 24 | 27 ] 09 | 07 | 03 | 15| 10| 07 | 10

Severe

Mg;:g’ 00 | 00 | 06 | 15 | 00 | 00 | 00 | 00 | 00 | 01 | 02 | 04 | 06 | 09
100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Yerunapu / Conifer Jlumrhapu / Broadleaves

Ta6ena 11. Ynopeana ananuza aedonujanuje y nepuoay 2004-2010
Table 11. Comparative analisys of defoliation in period 2004 — 2010.
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I'paduxon 9. Yopenna ananuza nedonujanuje y nepuoay 2004-2010
Graph 9. Comparative analysis of defoliation in the period from 2004 to 2010.

5.2. YHIHOPEJHE AHAJIM3E JEKOJIOPU3ALIUJE
Y HEPHOLY 2004-2010

Kao u xon nmedonmjanmje mepuoj mocMaTparma
nexojopuzauuje je cemam romuHa. Ca  acmekTa
JIEKOJIOpU3aIlHje KO YeTHHApa HajHEMIOBOJbHH]A je Omra
2005. romuHa, MOK je TOCHEI-e JIBE TOAMHE CTame
3HaTHO TIONpPaBJbEHO Yy Topehemy ca MNpeaxomHUM
nepuomoM. Kom nmmrhapa ce jacHO wu3aBajajy nBa
nepuona ox 2004. no 2007. (Heenmh, et al. 2009.)
TOJMHE y KOME je ICKOoJopu3aluja jade H3pakeHa y
omrocy Ha nepuox ox 2008. mo 2010.rogunae xama Opoj
JleKojopu3anujoM 3axBaheHnx crabana HUje A0 HCTON
90%.

VY tabenu 12 u rpaduxony 10 gart je ynopenHu
mpuKa3 3a oaj nepuona (Hesenuh, et al. 2010).

5.2. COMPARATIVE ANALISYS OF
DISCOLOURATION IN THE PERIOD
FROM 2004 - 2010
Monitoring of discolouration is also carried out

in a seven-year period. From the aspect of

discolouration, the least favourable year for conifers was
2005. The condition improved significantly in the last
two years. The state of broadleaves can be divided into
two distinguishable periods: the period from 2004 to
2007 (Neveni¢, et al. 2009), with stronger discolouration
than in the following period from 2008 to 2010, in
which the percentage of trees affected by discolouration
was not below 90%.

A comparative overview for this period is given
in table 12 and graph 10 (Nevenic, et al. 2010).
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Hexomopmsammja 2004 — 2010
Discolouration 2004 - 2010
2004 | 2005 [ 2006 | 2007 | 2008 | 2009 | 2010 | 2004 | 2005 | 2006 [ 2007 | 2008 | 2009 [ 2010
If\fglae/ 705 | 595 | 71.6 | 746 | 81.9 | 90.6 | 89.3 | 79.2 | 84.0 | 86.8 | 80.1 | 93.7 | 959 | 95.5
Csji?fﬁt/ 218 | 313 | 218 | 2001 | 175 | 94 | 98 | 145 | 107 | 100 | 123 | 51 | 3.1 | 28
ymepena/| o5 g3 | 54 | 38 | 03 | 00 | 09 | 55 | 43 | 28 | 69 | 07 | 05 | 06
Moderate
Jaka/ s 1 09 | 12 | 00 | 03 [ 00 | 00 | 08 | 10| 03] 05| o1 | 05| 11
Severe
Mg::g/ 00 | 00 | 00 | 15 | 00 | 00 | 00 | 00 | 00 | 01 | 02 | 04 | 00 | 00
100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Yerunapu / Conifer Jlumrhapu / Broadleaves
Tabesa 12. Ynopenne ananuse aekoiopusanuje y nepuoay 2004-2010
Table 12. Comparative analysis of discolouration in the period from 2004 to 2010
100% 1" — —
B MpTBO
80% | Dead
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60%7 O YmepeHa
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O Cnaba
40% )
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0%
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YeTtuHapu Coniferous Nnwhapwu Broadleaves

I'paduxon 10. Ynopeane ananuse nekosiopusanuje y nepuony 2004-2010
Graph 10. Comparative analysis of discolouration in the period from 2004-2010
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5.3. YHHOPEJHE AHAJIN3E OIITERELE Y
IHEPHOAY 2004-2010

VYV Tabenu 13 u rpaduxony 11 mpukaszaHa cy
omrehema 3a mepuoxn ox 2004. romune 10 2010. roaure.
OBuM mojany MpeNCcTaBibajy YKymHa omrehema 3a CBe
BpCcTe y mepuony oj cemaM roguHa. Omreheme xon
numhapa ®W dYeTWHapa Cy J00HMjeHa YKPIITameM

kareropuja  aedonujanuje u TIEKOJIOpH3aIHje,
MpHuKa3aHe Kpo3 Tabenmy KOMOWHOBaHE IPOIICHE
omrehema.

Kao mTo ce Buam u3 mpukasaHux rpaduxoHa
TpeHA omrehema je Bpiio OJIHM3aK AEKOIOpU3alMjH 1A ce
3aKJbYYLH W3HETH Yy TOTJIaBJbY O JEKOJOPH3ALUjU MOTY
YCBOjUTH Kao Baxkehu 3a ykymHa omrehema.

5.3. COMPARATIVE ANALISYS OF DAMAGE IN
THE PERIOD FROM 2004 - 2010

Table 13 and Graph 11 show the damage in the
period from 2004 to 2010. The data refer to the total
damage of all species in the seven year period. The data
on the damage of both coniferous and broadleaved
species are obtained by producing a cross tabulation of
the defoliation and discolouration categories, presented
in the table of combined assessment of damage.

As we can see from the graphs, the trend of the
damage is very close to that of discolouration. Therefore
conclusions from the chapter on discolouration can be
applied as valid to the total damage as well.

Omrrehera 2004 — 2010
Damages 2004 - 2010
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Hema / None| 65.6 | 59.5 | 763 | 799 | 83.4 | 843 | 85.1 | 763 | 764 | 83.5 | 769 | 86.7 | 88.7 | 87.9
%ﬁ?g;‘t/ 193 | 222 | 119 | 115 ] 76 | 85 | 79 | 137 | 147 | 107 | 118 | 97 | 82 | 89
Ymepena/ |y 3l a5 | g8 | 59 | 69 | 60 | 49 | 61 | 59 | 35 | 70 | 09 | 20 | 16
Moderate
Jaxa / 38 | 38 | 50 | 12 | 21 | 12 | 21| 39 | 30 | 23 | 41 | 09 | 06 | 08
Severe
M]_E)’::g 100 ] 00 ] 00|15 00/ 00/ 00|00/ 00l 00l o02]o04]|o05] o0s
100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Yerunapu / Coifer Jlumthapu / Broadleaves

Ta6ena 13. Ynopeana ananuza omrehema y nepuoay 2004-2010
Table 13. Comparative analysis of damage in the period from 2004-2010
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6. Y3POUHHWIIM OIITEREHA HA
CTABJAMA 3A HABO 1V 2010.
TOINHHA

Ha crabmuma cy eBugeHTupana omrehema
mpemMa y3poKy HacTaHKa W IpeMa BPCTH npBeha Kojy Ha
KOjuMa Ccy JeTekToBaHa. Hajuemhu y3pouHuMIM
omrehema OMIM Cy IITETHH MHCEKTU U TJHUBE, alld je
OWJI0 M mITeTe 01 YOBeKa (MIPHIMKOM cede, O] pylIeHha 1
W3BJIaueka cradana). ExcTpeMHe BpeMEHCKE MPHIIHKE -
BEJIMKE KOJMYMHE TIaJ[aBUHA, CKCTPEMHO BHCOKE
TeMmreparype, rpaa, Koje cy Owie TpucyTHe Yy
mpeTXoaHuM MecenmMa uuHe na je 2010. roguHa Omma
jeoHa O HAjIOBOJBHHUJHX 3a pa3Boj oapeheHnx
naToreHa, JAOK je 300T 4ecTUX BPEMEHCKHX HENorozaa
KOCTaTOBaH W 3HaTaH Opoj omrehema ox aOMOTHYKUX
y3pouHHuKa (Mpas, Tpajl, CHET, KeTa, OJTyjHH BETap).

[locToje MHOTH NECTPYKTUBHH (PAKTOPU Kao ILTO
Cy MHCEKTH, 00JIeCTH, cede 3a OIPeBHO JIPBO, YUCTE ceue
3a MOJHOIIPHUBPEIHE CBPXE, ypOaHU3alrja, MOKapH, OJIyje
M ocTaje MNpHUPOJHE HEMoroje, Koje HaXalloCT ce
nojasibyjy unterpaino (Mcajes u Pakomar , 2009).

IIponieatyanno ydemhe omrehema mpema
y3pOKy HaCTaHKa ¥ MmpemMa BpcTH ApBeha Kojy Ha Kojuma
Cy KOHCTaTOBaHa MPUKA3aHo je y Tadenu 14.

6. DAMAGING AGENTS ON SELECTED
TREES FOR THE LEVEL I IN 2010

The damage was classified according to the
origin of the damaging agents and the tree species in
which they were detected. The most common damaging
agents were harmful insects and fungi, but some
damage was caused by human influence too (while
felling or logging timber). Extreme weather conditions,
such as heavy rainfall, extremely high temperatures or
hail, which prevailed in this period made the year 2010
one of the most favourable for the development of
certain pathogens, while frequent weather disasters
caused significant amount of damage by abiotic factors
(frost, hail, snow, scorching sun, gale-force winds).

There are many destructive factors e.g. insects,
diseases, fuelwood cutting, clear cutting for agriculture
purposes, urbanization, wildfires, storms and other
natural disasters, which unfortunately occur integrally
(Isajev & Rakonjac, 2009).

The percentage of damage classified according
to to the origin of the damaging agents and the tree
species is presented in Table 14.
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IITere / Damage
on ox 011 a0HOTHUKHX ox
WHCekara / ribuBa / areHaca / 4yoBeKa / Ocrane / others YKVYIIHO / TOTAL
insects fungi abiotic agents human
3a cBe BpcTe %
All species% 23.5 7.8 1.9 0.1 0.4 33.7
3a mumhape %
Broadleaves% 26.4 5.7 1.9 0.2 0.4 34.6
3a yetunape %
Conifers % 1.2 23.5 1.5 0 0.3 26.5
3a OykBYy %
Beech % 28.6 4.8 3.1 0.4 0.8 37.7
3arpab %
Hornbeam 23.1 5.1 2.6 0 0 30.8
3a mep %
Turkey oak 16 3.1 0.8 0 0 19.9
3a cnanyH %
Hungarian oak % 11.3 5.6 0.3 0.3 0 17.5
3a kuTwak %
Sessile oak % 43.7 12 1.2 0 0 56.9
3ajeny %
Fir % 0 12.7 1.6 0 0 14.3
3a cmpuy %
Spruce % 2.8 7.1 2.1 0 0.7 12.7
3a upHu 60p %
Austrian pine % 0 66.2 0 0 0 66.2
3a 6emu 60p % 0
Scots pine % 0 25.0 1.8 0 26.8
ITere / Damage
ox ox 0J1 a0HOTHYKHX ox
uHcekara / ribuBa / areHaca / YyoBeKa / Ocrane / others YKVYIIHO / TOTAL
insects fungy abiotic man
3a cBe BpcTe %
All species% 23.5 7.8 1.9 0.1 0.4 33.7
3a muhape %
Broadleaved % 26.4 5.7 1.9 0.2 0.4 34.6
3a yetuHape %
Conifers % 1.2 23.5 1.5 0 0.3 26.5
3a OykBYy %
Beech % 28.6 4.8 3.1 0.4 0.8 37.7
3arpab %
Hornbeam 23.1 5.1 2.6 0 0 30.8
3a mep %
Turkey oak 16 3.1 0.8 0 0 19.9
3a cnanyH %
Hungarian oak % 11.3 5.6 0.3 0.3 0 17.5
3a kuTHaK %
Sessile oak % 43.7 12 1.2 0 0 56.9
3ajeny %
Fir % 0 12.7 1.6 0 0 14.3
3a cmpuy %
Spruce % 2.8 7.1 2.1 0 0.7 12.7
3a npuu 60p %
Austrian pine % 0 66.2 0 0 0 66.2
3a 6emu 60p % 0
Schot pine % 0 25.0 1.8 0 26.8

Tabena 14. Y3poununu omrehema Ha ctabnuma y 2010. roquan
Table 14. Causal agents on the trees in 2010
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Y dYeTHHApCKUM IIIyMaMa Haj3acTyIUbCHH]E
BpCTE Cy HpHU U O6emu 00p, cMpya U jena. 3ApaBCTBEHO
cTame yeTnHapckux 1myma y 2010. ToauHu je y HenuHHA
0oJbe HEero y TuIrhapckuM IIyMaMa, a Ha YeTHHApHUMa je
MPOIICHTYaTHO Hajuimre omrTehema 3abemexeHo Ha
IIPHOM 00pYy.

Onacan mnaroreH Dothistroma pini Hulbary;
(Syn. Scirrhia pini Funk et Parker) ce y 2010. ronuau
jaBJjpa ce caMO Ha MPOLUIOrOAMIIBUM YeTHHAaMa LPHOT
O6opa u TO y cnabujem obOumy. Y mpHuIaHKy cradana,
JjaBJba c€ HEKOJIMKO I'JbHMBA MPOY3POKOBAYA TPYIEKH, O
KOJUX je Haj3acTyiubeHHMja Fomitopsis pinicola (Fr.) P.
Karst.

Ha wernnama Oenor Oopa MpUCYTHE Cy TJbUBE
Dothistroma pini Hulbary u Lophodermium pinastri —y
mamem obumy (BUT 53). Ha crabmuma u rpanama
perucTpoBaHe cy W TpynexHuue Fomitopsis pinicola
(Fr.) P. Karst. u Trichaptum sp. Murrill (BUT 74).
Xepmecu (Adelgidae) ce jaBpajy Ha TIOjeAMHAYHUM
crabmuma u noamiatky (BUT 74). T'moGamHO TiemaHo,
3IpaBCTBCHO CTame crabama Oemor Oopa je y OBOj
ronuHu 00JbE, aM Cy Ha BEIUKOM Opojy crabama
3a0enexkeHa jaka omrtehema o pyliema W H3BIAYCHA
KOja TIpeCTaBJbajy OMacHOCT y aonasehem mepuony u
yJ1a3 3a HamaJ MHOTHX IITETHUX WHCEKaTa v OOJIECTH.

Y cacrojuHama CcMpye Ha UYETHHAMa je
KOHCTaTOBaH omnacaH mnatoreH Chrysomyxa abietis
(Wallr.) Unger (bBUT 419 u 420) , anu y MmameM 00uMy.
On 3HaYajHUX TPYJCKHUIA, PETHCTPOBAHA j& BP0
olacHa TpyJeXHHLA KopeHa Heterobasidion annosum
(Fr.) Bref., anmn ma nojenunauamm ctabmuma (BUT 73).
Hajuenthe mreroumHe y CMpUeBHEM IIIyMama Cy
MOTKOPHALM — IPBEHCTBEHO Ips typographus (BUT 65),
KOjH je KOHCTAaTOBaH je Ha JIOKAJIUTETHMa I/ IOCTOje
CyBa, WH3BaJheHa cTabnma cmpUe (mompygje HII
Konaonuk, Tauke Ha mojapydjuMa onpeheHuX pexuma
3aIlTHUTE).

Ha OwonHmukanmmjcKuM Tadkama ca jeJioM, Ha
rpa"ama cy oj IibuBa Hajuemhe mpucytae Cenangium
ferruginosum Fr. (Syn. Cenangium abietis (Pegs.) Duby.
u Lirula nervisequa (DC ex Fr.) Darker (Syn.
Lophodermium nervisequim (DC ex Fr.) Rehm.) nHa
yetnHama. OBe rJpHBe ce jaBibajy Ha BUT 420, amm y
MambeM obumy. O enMKCHUIIHUX TJbMBa KoOje paszapajy
JIIpBHY Macy, peructpoBana je Armillaria ostoyae
(Romang.) Herink. (BUT 418) Takohe y cnabujem
obumy (BUT 418). Ha Bume crabana jene npumeheno je
U jako I[ypeme CMoJie, KOjeé MOKEe OWTH IMOCIeauiia
nejctBa OpojHmx (akTopa, a Kao KpajibMl pe3yiTaT
J07a3u 10 TOTIYHOI Cyllema cradaia y Mepuory Ox
JIBE JI0 TPU TOJTUHE.

Opn nmunthapckux BpCTa, HAj3aCTYIJBEHU]E€ BPCTE
Ha OMOWHUKAIUjCKUM TayKaMa Cy XPaCTOBH - KHTHAK,

The most frequent tree species in coniferous
forests are Austrian and Scots pine, Norway spruce and
fir. The state of health of coniferous forests in 2010 was
generally better than the state of broadleaved forests.
Austrian pine trees show the greatest damage.

A dangerous pathogen Dothistroma pini
Hulbary; (Syn. Scirrhia pini Funk et Parker) occurred in
2010 only on the previous year needles of Scots pine and
only on a small scale. Several wood rotting fungi appear
on the root collar, the most frequent being Fomitopsis
pinicola (Fr.) P. Karst.

Dothistroma pini Hulbary and
Lophodermium pinastri fungi were present on the
needles of Scots pine, but only in smaller amounts
(Sample plot 53). Wood rotting fungi Fomitopsis
pinicola (Fr.) P. Karst. and Trichaptum sp. Murrill
were registered on the stems and branches (Sample
Plot 74). Pine adelgids (Adelgidae) occurr on
individual trees and on seedlings (Sample Plot 74).
Generally speaking, the state of health of Scots
pine trees was better in 2010, although a large
number of trees were severely damaged by felling
and logging. The damaged parts may pose a
possible threat in the forthcoming period because
the trees are in a receptive condition for the
invasion of a great number of destructive insects or
diseases.

A dangerous pathogen Chrysomyxa abietis
(Wallr.) Unger was recorded on the tree needles in
Norway spruce stands (sample plots 419 and 420), but
only on a small scale. A very harmful root decaying
fungus, Heterobasidion annosum (Fr.) Bref was
recorded, but only on individual trees (sample plot 73).
The most common pests in spruce forests are bark
beetles - primarily Ips typographus (Sample plot 65),
found on the sites with dead, windthrown spruce trees
(in the area of NP Kopaonik, on the points with special
protection regimes).

Fir sample plots show the presence of
Cenangium ferruginosum Fr. (Syn. Cenangium abietis
(Pegs.) Duby. and Lirula nervisequa (DC ex Fr.) Darker
(Syn. Lophodermium nervisequim (DC ex Fr.) Rehm.)
on the tree needles. These fungi occur on sample plot
420, but only in a smaller number. One of the fungi that
destroy wood volume, Armillaria ostoyae (Romang.)
Herink was also registered on sample plot 418. Resin
leakage, which may be caused by a variety of factors,
was detected on many fir trees. It can kill a tree in just
two to three years.

The most common broadleaved species on the
sample plots are sessile oak, Turkey oak and Hungarian
oak. Thesy grow in uneven-aged stands.
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mep W ciajayH, a oOyxXBaTajy CacTOjUHE pa3IHYUTHX
CTapOCTH.

Ha mumhy oppacnux crabana u Ha MoaMIIaTKy
PErucTpOBaHO je BHWIIE BpCTa MNATOrCHWX TJbMBA a
Haj3acTyIUbeHUje  je  memnennuna  Microsphaera
alphitoides Grif.& Maubl (BUT 8).

On uHCcekara — y3podHUKa omrehema Ha TUCTY
xpacta Hajuemhe ce jaBibajy paHH JedoIHjaTOpH
(Geometridae) u caBujaun (Torticidae). Ha BUT 33
KOHCTaTOBaHe Cy MOCIEANIE, M3Y3E€THO jaKor Haraja,
yIraaBHOM Maiyior MpasoBua (Operophtera brumata L.)
(am. Geometridae, ca moueTka BereTaioHe CE30HE.

Ha crabnuma oBae je Takohe KOHCTAaTOBaH
CpelmU HamaJ XpacToBHX caBujadya- Totricidae, a
Hajuemhe ce jaBJba 3eJeHU XpacToB caBujau (Tortix
viridiana L.). Cymeme BpxoBa M HOBHUX MIaIUX
W3JaHaKa KUTHaKa MPUCYTHO je W Kao  IOCIequIa
JieTIOBakba HNU3a MTeTHUX (akTopa( HIIp. XKera).

Jajua nerma rybGapa (Lymantria dispar L.)
0jeIMHAYHO C€ jaBJhajy Ha crabimuma ciaayHa Ha BUT
12. Cynipidae, mocedbno Bpcta Neuroterus quercus
baccarum L. - XOHCTaTOBaHE Cy Ha IIepy, Y 3HAYajHOM
o0uMmy.

Ha nebmmma XpacTa NpPHCYCTHO BHINIE THUIIOBA
omrtehema, 01 KOjUX Cy HEKa BeoMa OlacHa U 3HadajHa.
Bakrepujcke TymopacTe TBOpEBHHE Ha JeOiaMMa MOTY
Joctihu BelHKe pa3Mepe, alli ce jaBibajy M0jeIUHAYHO
¥ y HEHEeroBaHWM cacrojuHama. Ha nmebnmuma ciagyHa
npucytHe cy kapnodope Ttpynexuuna Coriolus
versicolor (Fr.) Pil., Fomes fomentarius xao m Mpka
[IEHTpallHA TPYJIeXK, KOja ce jaBJba yriaBHOM Ha Beh
o3nehennmM cradauma.

Cauxka 4. Kapnodope Piptoporus betulinus (Orig.)

Several pathogenic fungi appear on the leaves of both
mature and young trees. The most frequent is the
powdery mildew Microsphaera alphitoides Grif. &
Maubl (Sample plot 8).

The most common insects — damaging agents on
oak leaves — are early defoliators (Geometridae) and leaf
rollers (Torticidae). The consequences of a severe
attack of the Winter Moth (Operophtera brumata L.)
were registered on sample plot 33 at the beginning of
the growing season.

An attack of oak leaf rollers-Totricidae, was also
recorded on some trees. It was a medium intensity
attack. The most frequent type of this insect is the green
oak leaf roller (Tortix viridianal.). A number
of adverse factors ( i.e. scorching heat) led to dying of
tips and new young shoots of sessile oak trees.

Egg-laying  grounds of  Gypsy  moths
(Lymantria dispar L.) appear on some trees of the
Hungarian oak on sample plot 12. Turkey oak trees
were significantly affected by Cynipidae, especially
Neuroterus baccarum quercus L. species.

Several types of damage are observed on oak
tree  stems, some of which arevery harmful
and relevant. Bacterial tumor formations on the tree
trunks may attain large dimensions, but they occur only
on individual trees and in untended stands. Hungarian
oaks show the presence of fruiting bodies of
decay fungi Coriolus versicolor (Fr.) Pil.,  Fomes
fomentarius and as well as of dark brown decay
affecting the central parts of
trees, which occur mainly on the already injured trees.

Cauxka 5. Kapnodope Laetiporus sulphureus (Orig.)

Figure 4 Fruiting bodies of Piptoporus betulinus(Orig.) FigureS Fruiting bodies of Laetiporus sulphureus(Orig.)
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Cyiieme BpxoBa cradaja KHUTH-aKa je Takohe
NPUCYTHO, a TIOCIIEAMIIA je JIeNOBama HWU3a IITETHUX
(hakTopa, maTmpa W3 TPETXOJHUX TOJMHA W CBaKe
TOJIHE CTahE CE MOTOPIIIaBa.

On ocramux OMOTHYKWX Y3pOYHHKA IITETa, HA
MOjeIMHAYHUM TpaHaMa XpacTa je pPEerHCTPOBAHO
MPHUCYCTBO MapasuTHUX IBeTHHna - Oene (Viscum
album L.) u xyrte nmene (Loranthus europaeus Jacq.)
KOoje u3a3uBajy (HHU3MOJIOMKO Ccliadjbeme cTabama u
JIOBOJIC WX Y TPEAUCIIO3UIN]y 3a Hamaja OIacHUX
paszapava JpBeTa U ITETOYHHA.

On abmOoTWUYKMX 4YWHWIIAIA, KOJ CJlaayHa Cy
o3JIeie O Mpasa Ha KopH jaebajia IpUcyTHE y ciadujem
o0umy, 1ok cy omrehema numrha jako u3paxeHa (y3pok
je rpam). Mexannuka omrehema mebama xpacta
peructpoBana cy Ha crabanuma y 2010-toj roauHu, a
HacTana cy JI¢jCTBOM aHTPONOTreHOr (hakTopa, OJAHOCHO
MPIINKOM o0apama W W3BJIaueHa CTablia MPHINKOM
cede. OBe o37eme TPEACTaBIbaj)y IMOTEHITH]ATHY
OTAaCHOCT U yJia3 3a MHOT€ IITETHE MHCEKTE, IJbHUBE KOje
MPOY3pPOKYjy OmacHe OOJIeCTH, Ka0 W paszapade JpBHE
Mace.

Ocrane numhapcke BpcTe Ha KojuMa Cy
eBuieHTHpaHa omTehema o1l OONeCTH U MITETOYHHA CY
rpab, KJIeH, TOPCKH jaBOP, TMTOJCKH jaceH, Ope3a U TUBJHE
Bohkapurne. lllmancka Oy0a (Lytta vesicatoria 1.) un
jaceHoB cypnau (Stereonychus fraxini Deg.) jaBibajy ce
Ha TI0JCKOM jaceHy, OMOMHIUKAIMjcKa Tadka 11.

Ha rpanmama u nebmy crabama Opese (Betula
pendula Erhr.) xoja je nomunantHa Bpcra Ha BUT 20 u
91, mojaBpyje ce TpyaexkHHNa Piptoporus betulinus
Karst. (Cnuka 4).

Ocum XpacTOBHUX, BEJIMKHU 0poj
OMOMHINKAIMjCKUX Tayaka Hajmaze ce y OYKOBHM
mymama. Ilo3HaTo je ma je OyKOBO HpBO W TOpen
MOOpWX TEXHUYKUX OCOOMHA, J0CTa HEOTIIOPHO H
MOJUIOKHO HalaJuMa MHOTOOPOjHUX Mapa3sHTCKUX H
canpodUTCKUX opraHm3ama. IbUXOBUM JI€TOBamEM
(usmoomky ociadena u OoyiecHa cradjia OMIMYHA CY
MeTa 3a Hamaj pa3sHUuX NPUMAapHUX U CEKYHAAapHUX
IITETHUX MHCEKAaTCKUX BPCTa, IITO y KPAjIEM CIIydajy
JIOBOJIM JIO TI0jaBE CYIICHa, KaKO I0jeTUHATHIX, TAKO H
rpyna cradana (Cnuka 6).

Dying of sessile oak apical branches is also
present.It is caused by various adverse factors and dates
from earlier periods. The situation is getting worse each
year.

Other biotic damaging agents affecting
individual branches of the oak trees include parasitic
flowering plants - white (Viscum album L.) and yellow
mistletoe (Loranthus europaeus Jacq.). They cause
physiological weakening of trees and make them
susceptible to the attack of serious wood destructors and
pests.

On the other hand, injuries caused by abiotic
factors on the Hungarian oak trees are slight bark frost
injuries and significant leaf injuries caused by hail.
Mechanical injuries of oak tree trunks were recorded in
2010. They are caused by anthropogenic factors, i.e.
during harvesting and logging operations. These injuries
are regarded as a potential threat and a possible entrance
for many harmful insects and fungi that cause serious
diseases, as well as for various wood volume
destructors.

Other broadleaved species damaged by pests

and diseases are hornbeam, common maple, sycamore
maple, field ash, birch and wild fruit trees. Spanishfly or
Blister bee  (Lytta vesicatoria L.) and ash  weevil
(Stereonychus fraxini Deg.) occur in Narrow-leaved
ash, on sample plot 11.

Wood-rotting fungi Piptoporus betulinus
Karst appear on the branches and stems of the birch
(Betula pendula Erhr.), which is the dominant species on
sample plots 20 and 91. (Figure 4).

Apart from oak forests, a large number of sample
plots are in beech forests. It is well known that despite
its good technical properties, beechwood is vulnerable
and susceptible to the attack of various parasitic and
saprophytic ~ organisms. Their  activities make
physiologically weakened and diseased trees an easy
target for the attack of various primary and secondary
harmful insect species, which can ultimately lead to
dying of both individual and groups of trees. (Figure 6)
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