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N3BOJ

Y MoHorpaduju Cy NpuUKasaHU pe3ynTa-
™M paja ucTpaxmBada HarmonanHor d¢okan
IeHTpa 3a npaheme crama mryma y Pemy6mmim
Cp6uju Ha maprernama Husoa 1- ICP 3a myme
(MHTepHaLIMOHATHY KOOTIEPaTUBHY MIPOTPaM 3a
npaheme crama myma Eporne) on 2004 mo 2008
ToVIHE, Ka0 U NICTpaXXNBAbE NPYTUX 3€Md/ba EB-
pore.

ToxoMm mpoTexmux rogyHa pajia Ha npahemy
CTama IIyMa YCTAHOB/BEHO je U ITIOCTaB/bEHO
130 6MoMHAVKAIVCKMX Ta4aKa Ha MOfpyyYjy Pe-
ny6muxe Cp6uje, Mpexe 16 x 16 kM 1 4 X 4 KM.
Haumonamuu doxan menrap - Vucturyr 3a mry-
MapCTBO Y Capajiibyl ca HAYYHUM U 00pa3oBHUM
VHCTUTYIMjaMa IITYMapcKOT ceKTopa o6aBba
nocnoBe npahema cTama IIyMa Ha TEPUTOPU)U
Penry6nuxe Cpbuje.

[Ipema Manyany ICP 3a nryme, 06aBsbeHO je
npaheme cTama KpyHa mrymckor apseha u aHa-
mu3e nedonujanyje, mpomMeHe 0oje Ha OCHOBY
KOJUX je M3padyyHaT cTeneH omTehewma mocma-
TpaHuXx BpcTa Apseha. Pesynrartu uctpaxubama
Cy NpUKa3aHM y NOITIaBbUMa 4 1 5.

Ha onpehenom 6pojy BUT koje penpesen-
Tyjy HajBaXKHHU]e LIYMCKE ekocucrteme ypalhene
cy onmjapHe aHanu3e W €BUACHTHUPAH j€ cap-
’Kaj MaKpo ¥ MUKpO eJIeMeHaTa ucXpaHe y quiihy
HIyMckor jipseha, Kao 1 caip’kaj TOKCHYHUX eJle-
MmeHata. OBUM MOHUTOPUHIOM U3BpILEHA CY ITPBa
OICE’KHA MCIUTUBAKA CTAKkA UCXPAHE LIYMCKOT
npseha Ha Tepuropuju Penyomuke Cpouje. YHoC
HOBHX moparaka y I'eorpadcku uHbpopMannoHu
cuctem (I'MC) H®I] Cpbuje cBake roguHe pe-
JIOBHO ce 00aBJba, IITO je JparoleHa apxuBa 3a
Oynyhu Hay4HO-UCTpaKMBAYKH pal.

Pesynrary, aHanu3e ¥ TPEHIOBU IPOLEHE
crama Jpseha y EBponu, napamerpu koju nedu-
HUIIY OMOJMBEP3UTET U €KOJOTH]y ILIyMa, Mpu-
Ka3aHU Cy y MOITIaBiby /.

KibyuHe peuu: TpolieHa cTama KpyHa, Jie-
donujanuja, mpomeHa 6oje, UCXpaHa LIYMCKOT
npseha, xemmszam 3emsbumira, ICP 3a mryme,
I'MC, myMcke mTETOUNHE

ABSTRACT

The Annual Report presents the results of
the National Focal Centre for forest condition
monitoring in the Republic of Serbia on Level I
plots — ICP Forests in 2004 and 2008, as well as
result of some other European countries.

The total number of the installed sample
plots on the area of the Republic of Serbia is
130 sample plots, grid 16x16 km and 4x4 km.
The Institute of Forestry in collaboration with
scientific and educational institution of forest
sector performes the monitoring and assessment
of forest health status on the territory of Serbia.

Based on the ICP Forests Manual, crown
condition of forest trees was monitored and the
defoliation and discolouration were analysed,
based on which the degree of damage of the
observed tree species was calculated. The results
are presented in Chapter 4 and 5.

Foliar analyses were performed and
the concentrations of macro-elements and
microelements were monitored in the foliage
of forest trees, as well as the content of toxic
elements on a number of sample plots which
represent the most important forest ecosys-
tems. This monitoring represents the first large-
scale research of the forest nutritional status
on the territory of the Republic of Serbia. The
Geographic Information System (GIS) of the
NFC of Serbia is updated regularly every year
by the input of new data. This will be a valuable
archive for the future scientific research when the
multiannual analyses of the forest health status of
the Republic of Serbia will be undertaken.

Result, analysis and assesment of tree
condition in Europe, parameters which define
biodiversity and ecology of forest are described
in Chapter 7.

Key words: crown condition assessment,
defoliation, discolouration, soil type, forest
nutrition, soil chemistry, ICP Forests, GIS, forest
pests



1. YBOJ 1 METOJO/TOIIKA PASMATPAILA

Padosan Hesenuh, Ceemnana bunubajkuh,
Tomucnag Cmegparosuh

Illyme M BUXOBO OAPKMBO Ias3fioBambe je
OCHOBHa IOCTaBka MHOrMX MebyHapogHux u
HAIMOHA/THVX [TO/INTHKA. Y LWBbY Aa Oyae cTBap-
HO OZIPXXMBO, Ta3[0Bamby LIyMaMa Cy HOTpeOHe
nHbopManyje dakTopa Koju yTU4y Ha 3[paB-
CTBEHO cTame wyMa. To je ocTBapeHO AYyTO-
POYHVM, OOMMHUM ¥ MHTEH3UBHVUM IpahemeMm
cTama IIyMa Koje ce ciposoay Beh 20 roguua y
okBupy ICP nmporpama 3a myme u KonseHuuje
O TIPeKOTPaHMYHOM IIPEHOCY BasfyLIHUX 3a-
rahema EBporncke Yayje.

VnTensuBHyje mpahemwe omrehema mrym-
CKOT TTOKp¥Baya 3a1o4eTo je Ha jenu (Abies alba)
1970. rogune, a KaCHMje Ha OCTA/IMM BPCTaMa 4e-
THapa LeHTpanHe Esporme. To je 6uo moyerak
HaIlopa Jja ce CTBOPYU CTa/THM MHTepPHALVIOHATTHI
CHUCTEM pe/leBaHTHUX TOflaTaKa O CTamy IIyMa y
Espomn. IlonmnTiukn okBup 3a TakaB IOAYXBaT
je mobujen normucuBameM KoHBeHIje 0 IpeKo-
TPaHMYHOM IIPEHOCY Ba3AyWIHuUX 3arabhema
(CLRTAP) maBue 1979. rogyiHe U CTyHameM Ha
cHary y Mapty 1983. roguse.

ITonasHe OcHOBE M CMepHMUIIE TaJja Cy IIPUX-
BaheHe on papHe rpyne EBporcke kommcuje 3a
mymapcTso (EFC) n mebynapopHe oprannsanyje
3a nojporrpuspeny u xpany (FAO), Ha cemmHapy
opp>xaHoM y JKenesu anpuia 1983. rogune. Pag-
Ha IpyIIa Ha TOM CEMMHApY je MCTaK/Ia 036M/bHY
3a0pMHYTOCT y Be3V Ca Ba3AyLIHUM 3arahemem
U yTUIajeM Ha myMe 3eMasba EBpone n CeBepHe
AMmepuke. bpojHe KOHKpeTHe Mepe Cy ITpefIoXKe-
He Tajla y IM/by yHanpebema crama myma.

OcHose capammer ICP Manyasna, MeTozia 3a
ycknaheHo cTanHo mpaheme cTama IIyma cy 1mo-
CTaB/b€HE Ha jeJHOM paJHOM cacTaHKy Eppor-
cke Komucuje 3a myme y ®pajoypry (Hemauka)
jyHa 1984. rogune. 3a BpeMe jeHOT cacTaHKa U
norosopa pykoBopieher Tera CLRTAP-a y neuem-
opy 1984. rognue, ICP Forests je poben, a npsu
CacTaHaK TeK OCHOBaHe rpymaiyje 3a mpaheme
crama myma (Task Force Meeting), mox oBum
Ha3VBOM je ofipXaH 4. okTobpa 1985. ropnHe y
®pajbypry. On Taja oBa PagHa rpyma (Working
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1.INTRODUCTION AND METHODOLOGICAL
CONSIDERATION

Radovan Nevenic, Svetlana Bilibajkic,
Tomislav Stefanovié

Forests and their sustainable management
are the principal issue of many international and
national policies. To be really sustainable, forest
management requires the information on the
factors that affect the forest health status. This
has been realised by long-term, comprehensive
and intensive forest condition monitoring for
already 20 years within the ICP programme for
forests and by the Convention on Long Range
Transboundary Air Pollution of the European
Union.

A more intensive monitoring of the forest
damage started on fir (Abies alba) in 1970, and
later on, on other species of conifers in central
Europe. This was the beginning of the effort
to create a permanent international system of
relevant data on forest condition in Europe.
The political framework for this undertaking
was obtained by the signing of the Convention
on Long Range Transboundary Air Pollution
(CLRTAP) in 1979 and by its entering into force
in March 1983.

The initial guidelines were accepted by
the Working Group of the European Forestry
Commission (EFC) and the UN Food and
Agriculture Organisation (FAO) at the Workshop
convened in Geneva in April 1983. The Working
Group at the Workshop emphasised the serious
concern regarding air pollution and its effects on
the forests in the countries of Europe and North
America. Numerous concrete measures were
proposed in the aim of improvement of the forest
condition.

The foundation of the ICP Forests Manual,
the methods of harmonised permanent forest
condition monitoring, was established by the
European Forest Commission in Freiburg
(Germany) in June 1984. During one of the
Meetings and discussions of the CLRTAP
managing body in December 1984, ICP Forests
wasborn,and the first meeting of the newly formed
group for forest condition monitoring (Task Force
Meeting), under this title took place on October 4,



Group on Effects) pagu mop okpumem JKeneBcke
Konsenuuje (Geneva Convention). Yop3o satnm,
23 meneM6pa 1985. rofyHe yroBOp 3a KOOpAMHA-
1jy IIporpaMa je IOTIMCAH Of CTpaHe U3BPIL-
Hor cekperapa ECE, rocnoguna Brian Duke, n
IVPEKTOpA KOOPAMHALMOHNX IIeHTapa JIBa IPO-
rpama — y Xamb6ypry (rocrogya Noack) n y ITpa-
ry (rociopyn Chrast). [IpBu 3ajatak oBUX KO-
OpAMHAIMOHMX IieHTapa je 610 a ce YCTaHOBU
Manyai, xoju je MHOBMPAH Ha APYIOM CacTaHKY
(2 Task Force meeting) y majy 1986. roguse. Ta-
KoDe, y oBoj roxuHm, EBporicka yHmja je ycBojuma
ypenby 6p. 3528/86, KojoM ce perymuiiIe nocTas-
Ka 3aIITHUTe IIyMa Off aTMOC(epCKuX 3arahema.

IIpBy mM3BemTaj 0 CTamy IIyMa je YCBOjeH
1987. Ha Tpehem cacranky ICP 3a mryme y rpany
Yeru Hap Jlabem (Perry6nuka Yemka). Vi3BemTaj
ce YITTaBHOM 0asypao Ha IIPOLIeHNM CTama KpyHa
mymckor gpseha. EBpornicka Komucnja caunamna
je usBelTaj pesynrara 3a cee EY npxaBe yranu-
ue. [Ipsu sppy>xenn nssemraj EU/ICP 3a myme
o cramy 1mryma Epore je my6mmukosan 1992. ro-
nuHe. Ilocme 12 oxBojeHux mssemraja EBpon-
cka Komucuja je ogmyunna 2004. rogune ma Vs-
BEIITaj O CTamy IIyMa Tpeba Aa Oype IMTaMIIaH
Kao jeAVHCTBEH M3BEIITaj 1oj HasuBoM JI3Be-
urtaj o mymama (ICP Forests report).

Topuiurbe mpoleHa cTama KpyHa IIYMCKOT
npeeha y Bemmkum pasmepama mmpom Espo-
Te je 61Ia IpBa aKTMBHOCT MOHMTOPMHIA IION
xkoopauHanujoM ICP Forests, u fame je r1aBHa
KOMIIOHEHTa paja oBe Ipymanuje. Baxan Ha-
IpefaK OCTBAPEH je Ca IPBUM MCTPAKMBAHEM
crama 3sembumra EBpore, koju je Boben u3s Ko-
OpAMHALIMOHOr IeHTpa 3a 3ewbuinte (Forest
Coordinating Centre) y lenty (benruja). Us-
BeIlITaj O 3eM/BUIITY Iy6nuKoBaH je 1977. ropu-
He ¥ IPUMJbEH Off Hay4YHE M CTPYYHE jaBHOCTH
ca BeMMKOM IaxmoM. Ha BemkoM 6pojy 6mo-
VHIMKAIMjCKuX Tadaka Husoa 1. aHammsmpan
je XeMUjCKM cafipXaj McXpaHe MIyMcKor fgpseha.
VictpaxxuBarba je OpraHu30Bao ¥ BOAMO UCTpPa-
KVMBAUKJ IIeHTap 3a GonyujapHe aHanuse y beuy
(Foliar Coordinating Centre), 1of pykOBOfCTBOM
rocrionuHa Klaus Stefan.

Cnenehn xopax y mporpecy Ilporpama je
6uo ycBajame pesonynyje 6p. 1 Ha MuHucrap-
CKOj KoH(epeHIMjM 3a 3amTnuTy myma EBpome
(Ministerial Conference for the Protection of

1985 in Freiburg. Since then, the Working Group
on Effects has been functioning under the Geneva
Convention. Soon, on December 23, 1985 the
Contract for the programme co-ordination was
signed by the ECE Executive Secretary, Mr. Brian
Duke, and the Director of Coordinating Centres
of the two programmes - in Hamburg (Mr.
Noack) and in Prague (Mr. Chrast). The first task
of the Coordinating Centres was to formulate the
Manual, which was updated at the 2nd Task Force
meeting in May 1986. Also, in 1986 the European
Union adopted Council Regulation No. 3528/86,
the Scheme on the Protection of Forests against
Atmospheric Pollution.

The First Report on forest condition was
adopted in 1987 at the third meeting of ICP
Forests in the town Usti nad Labem (the Check
Republic). The Report was particularly based
on forest tree crown condition assessment. The
European Commission also compiled the Report
on the results for all EU member states. The first
collective Report by EU/ICP Forests on forest
condition in Europe was published in 1992. After
12 separate Reports, the European Commission
decided in 2004 that the Report on forest
condition should be published as one Report
named ICP Forests Report.

The annual large-scale forest tree crown
assessment throughout Europe was the first
monitoring activity coordinated by ICP Forests,
and itisstill the principal component of its activity.
The important progress was realised with the
first monitoring of the soil condition in Europe,
coordinated by the Forest Soil Coordinating
Centre in Gent (Belgium). The Report on soil was
published in 1977 and it was appreciated by the
scientific and professional public. The chemical
components of forest nutrition were analysed
on a great number of Level I plots. The research
was organised and coordinated Mr. Klaus Stefan,
Head of the Forest Foliar Coordinating Centre
FFCC in Vienna.

The following step in the Programme
development was the adoption of the Resolution
1 by the Ministerial Conference for the Protection
of Forests in Europe (MCPFE) convened in
Strasbourg in December 1990. This was a political
support to the implementation of the Level II
Intensive Monitoring Programme.



Forests in Europe (MCPFE) onpsxanoj y Crpas-
0ypy meuembpa 1990. rogune. To je mamo momu-
TUYKY HOAPIIKY 33 UMIITIEMEHTAL[Vjy TAKO3BAHOT
Husoa 2, nporpama MHTEH3MBHOT MOHMTOPMHTIA
(Level II Intensive Monitoring Programme).

ITpomo je jou YeTHpy TOAMHE ITPE HETO ILTO
je EBporicka xomucuja, ypegbom 6p. 1091/1994.
[IOHeTIa JIETa/IHy OCHOBY 3a OfiBMjaibe IIporpama
Huso-a 2. Kopak o kopak, 860 crannna Husoa 2
VIHTEH3VBHOT ITpahema cTama IIyMa je OCHOBAHO
1 IIOCTaB/beHO y 28 3emarba. [llymapcku Koopan-
HAIIVOHM IIeHTap 3a MHTEH3MBHO Npaheme cTama
uryma (Forest Intensive Monitoring Coordinating
Institute - (FIMCI)) je 6uo xomaHicKM KOH30p-
OUjYM UCTPXMBAYKUX MHCTUTYLMja, OCHOBAH
oy ctpaHe ,,Altera Green World” u rocmogina de
Vries, kao u ,,Oranjewood” ca rocroguaoM Vel
Ha yerny. OBaj KOH30pIUjyM je 6110 OTOBOpaH
3a KOOpAMHALM]Y ¥ YIIpaB/balbe IMOAALMA IIPO-
rpama Huso 2. o1 1995. o 2002. ropuue. Hayunn
Haz130p 610 je obesbehen u op crpane ,Hayune
CaBeTOfjaBHE IPYIIe” KOjOM je PYKOBOZMO I'OCIO-
nuH Guy Landmann, koju je Takobe 3aBpumo ca
pagom 2002. ropmHe ca IMPeCTAaHKOM Ba)KHOCTHU
EY ypenb6e 6p. 3528/68. Ha eBpoInckoM HMBOY,
Ypen6a 6p. 2152/2003. Forest Focus je ocurypa-
Jla KOHTMHYMPAHM pafi MOHUTOPUHT IIpOrpama
no 2003. ropyHe. [lanac, 41 3emma yxbydyjyhn
u Cjepumene AMepuuke fpXase n Kanany, cy
akTMBHe y okBupy nporpama ICP 3a myme rae
je mobpa capajma yCIoCcTaB/beHa 1 ca Mpexom
npahema KMUCeMMX MENO3uIMja UCTOYHe Aslje
(Acid Deposition Monitoring Network in East
Asia - EANET). TnaBan Hocnonu ICP 3a mryme cy
neBeT ekcriepTHuX nanena (Expert Panels) u paz-
Hux rpyna (Working Groups) umju ncrpaxmsa-
411 3eMaJba KOje y4eCTBYjy Y IpOrpamy, pasBujajy
Y JONYIbYjy METOfIE Koje ce mpuMemyjy. Ounm cy
Taxole OAroBOpHY 3a pyKkoBolherme 1 Ha30p Haf
IpOjeKTMMa Kao 1 32 MHTETpaLjy cacTaB/bamba
npojexara. [llupoka capapmwa 3emMama EBpore n
aHTXOBame HEeHUX eKCIepaTa je rapaHiuja yc-
1exa oBOT Iporpama koju he y 6yayhHocTy nma-
™ jour Behu 3Hauaj.

YandpopMaH KOHTMHYMpPAHY NIPOIIEC MOHM-
TOPMHTA TPaXV HEKOIVKO OCHOBHUX 3axXTeBa
KOjy MOpajy fa Oyny ucHymeHu fa 6y ce ycrer-
HO 13BeO IIpoliec mpahema cTama LIyMa 1 >KU-
BOTHe cpefiuHe. [lonmuTndke cTykType 1 Haiuo-
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Four years later, the European Commission
Regulation No. 1091/1994 laid down the legal
base for the Level II programme. Step by step, 860
permanent observation plots for Level Il intensive
forest condition monitoring have been established
in 28 countries. Forest Intensive Monitoring
Coordinating Institute - FIMCI was the Dutch
Consortium of research institutions, established
by “Altera, Green World Research” and Mr. de
Vries,and “Oranjewood” managed by Mr. Vel. This
Consortium was responsible for the co-ordination
and data management of Level II programme
from 1995 to 2002. The scientifi ¢ supervision was
provided also by the “Scientifi ¢ Council Group”
coordinated by Mr. Guy Landmann, but it ended
in 2002 with the expiration of the EU Regulation
no. 3528/68. At the European level, Regulation no.
2152/2003, Forest Focus guaranteed the contin-
uation of the monitoring programme till 2003.
Today, 41 countries including the United States
of America and Canada are active in the ICP
Forests programme. Good collaboration is also
maintained with the Acid Deposition Monitoring
Network in East Asia - EANET. The main
protagonists of ICP Forests are the nine Expert
Panels and Working Groups whose research-
ers from the participating countries take part in
the programme, develop and amend the applied
methods. They are also responsible for the steering
and the supervision of the projects and for the
project integration. The wide collaboration of the
European countries and the engagement of their
experts guarantee the success of this programme,
which will be even more significant in future.

Uniform continuous process of monitoring
requires a few basic requirements that must be met
in order to succeed in performing the monitoring
process of forest and environment. Political
structure and national scientific potential of their
operations provide clear,realistic goalsand settings
of monitoring. In order to implement these tasks,
administrative structure should enable long-term
and permanent financing of such programs, while
scientific and expert support should provide
adequate results, suggestions and solutions in the
time frame. This professional approach certainly
requires enough time, knowledge, effort and
work, but leads to a high degree of harmonization
of a few forestry institutions in the same task.



HaJTHM Hay4YHM NOTEHLMjal CBOjUM JI€TIOBAEM
Jlajy jacHe, peajHe IW/beBE U IIOCTaBKe MOHM-
TOpPMHIA. Y LM/by OCTBAapMBama OBMX 3ajaTaka
aJIMMHICTPATUBHE CTPYKType Tpeba ga omoryhe
IyTOPOYHO U CTATHO (pUMHAHCHPame OBAKBUX
TIpOrpaMa, a Hay4Ha M CTPY4YHA IIOfpIIKa Tpeba
lla TIpyXu oarosapajyhe pesynrare, mpepjore,
pelierma y BpeMeHCKOM OKBMpY. OBakaB IIpo-
decroHaMHN MPUCTYII CBaKaKO Jia TPaX! HOC-
Ta BpEeMEHa, 3Harba, HAIlOpa M pajia aay BOAK
Ka BJYCOKOM CTelleHy XapMOHM3alyje HEKONM-
KO MHCTUTYILMja IIyMapCcTBa Ha MICTOM 3aJIaTKY.
YcxnmahuBamwe 1 nopeheme moparaka Huje camMo
OCTBAapeHO IyTeM HedNHNCama CTaHAapHa 1
npoleaypa oliebBamba CTarka IyMa Ha TEPEHY,
HETo I y IOCTYIIKY 0Opajie MofaTaKa, HOgHOLIe-
1ha MEPOJJABHMM MHCTUTYLIMjaMa p>KaBe 1 IT1aB-
HOM CefuIITy oBe MehyHaponHe opraHusaiuje
y XamOypry, eBanyanuju U3BeIITaja O pe3ynTa-
TMa MOHUTOPUHTA U ydemheM Ha TORVIIEBUM
MehyHapofHNM CKYIOBMMa, Kao IITO je OCTBa-
PEHO, TOKOM OBVIX IIPOTEK/IMX TOfVHA PajJia Y OK-
Bupy nporpama HOIJ ICP 3a mryme Cpbuje.

Penry6rmka Cp6wuja, mpeko csor Haryonar-
HOr QoKan IleHTpa 3a mpaheme crama IIyMa,
CBaKe TOfiMHE AKTUBHO Y4eCTBYyje y IpOrpamy
ICP 3a myme, my6mmkyje u objaBibyje pesynare,
usBelmTaBa Ynpasy 3a myme u ICP 3a myme y
Xamo6ypry.

Y oBoj MoHOTpaduju TNpuKasaH je paj uc-
Tpaxusaya 2004-2008 roguHe Koju Cy y OKBUPY
CBOjMIX MHCTUTYLVja Al HOIPMHOC JOOMjarmby
pesynTara mpahema cTama IIyMa Ha IOKaTHOM U
VIHTEpHAL[MOHATHOM HuBOY. [lopen ayTopa HaBe-
JIeHM Cy ¥ CAapaJiHULY IO IIOITIaB/bUMA.

[TocnoBe xooppuHanmje u Bobewa papa
Ha nporpamy ICP 3a myme, Munucrapcrso,
TII0/bOIIPUBPEE, IIYMapCTBa U BOJOIPUBpELE
Penry6nuke Cp6uje — YripaBa 3a 1ryme, moBepuiIo
je MucturyTy 3a mymapctBo — Hanmonannom
¢oxkan nenrpy Penybmuke Cpbuje. Hamepa ay-
TOpa TEKCTA je /ja ce y 0BOj MOHOrpaduju Jia cBe-
o0yXxBaTHM TIpMKa3 paja M pe3ynTaTa 4eTBOpO-
TOAMIIIET ICTPAXKUBaAbA, Tpaherba cTama IymMa
y Perry6rmiu Cp6uju.

Harmonization and comparison of data is not
only achieved by defining standards and forest
condition assessment procedures in the field,
but also in the process of data processing and
submitting to authoritative institutions of state
and headquarters of international organizations
in Hamburg, evaluation of report on the
monitoring results and participation in annual
international meetings, which is achieved during
these past years in frame of program NFC, ICP
Forest Serbia.

Every year, the Republic of Serbia by its
National Focal Center for Forest Condition
Monitoring participates actively in the ICP
Forests programme, publishes the results, and
submits large-scale reports to the Directorate of
Forests and ICP Forests in Hamburg.

This monograph presents the work of the
researchers from 2004 to 2008 who gave their
contributions to the obtaining of the results of
forest condition monitoring at the local and
international levels within their respective
institutions. Beside authors, co-authors are
mentioned by Chapters.

The Ministry of Agriculture, Forestry and
Water Management of the Republic of Serbia
- Directorate of Forests assigned the tasks of
coordination and management of the programme
ICP Forests to the Institute of Forestry — National
Focal Centre of the Republic of Serbia. The aim of
the author of the text is to present the total survey
of the work and results of the four-year research,
forest condition monitoring in the Republic of
Serbia in this monograph.
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Manpar, nubesn 1 3Havaj ICP 3a myme: Kom-
IVIEKC aHTPOIOTeHMX ¥ TNPUPORHUX (akTopa
cTpeca, a moce6HO 3araheHocT Basayxa u game
ce cMaTpa Kao 3HayajaH QakTop cTpeca y Ipu-
ponu. 3Havaj aTMocdepckor 3arahuBama Bapu-
pa, HEroB yTUIIA] 3aBUCH Off PEIMOHa, a eeKTH
Off YCTIOBa CTaHMUINTA M CacTojyHe. 3araheHocT
Ba3ayXa M HeroByu e(eKTH Ha IIyMCKe eKOCH-
CTeMe Cy CTIOKEHV ¥ TeLIKO Ce MOTY M30/I0BaTH
 kBaHTUUKOBaTH. Benuku 6poj npyrux dakro-
pa cTpeca, Takohe MMa yTuIlaj Ha CTame IyMa I
MOpajy ce y3eTu y pasmarpame. Manpar ICP 3a
1IyMe, IpeMa TOME, je:

o Mepeme edekara aHTponoreHux Qakropa

(yrmaBHOM 3arabeHor Basgyxa) v IpUpOA-
HMX (aKTopa yTHIjaja Ha CTame ¥ pas3Boj
IIYMCKUX eKocucTema y EBpomnn;

o JOIPUHOC 00/BEM pasyMeBamby OFHOCA
“yspok-nocnegyuua’ y QyHKIVOHUCABY
ITYMCKUX €KOCHCTEMA Y PasInuuTuM Je-
nosuma Espore.

[Tonasehn ox manpara, ICP 3a myme Texu

cnenehuM mbeBuMa:

« oMoryhaBa IepuopgyYHy yBUJ Y IIPOCTOP-
He ¥ BpPeMeHCKe BapujabMIHOCTH CTama
IIyMa Y OfHOCY Ha aHTPOIIOreHe (I0CeOHO
saraheme Basgyxa) u npupopHe daxTope
CTpeca, IPeKo CUCTeMATCKe MpeXKe OMOVH-
muKanyjckux Tadaka (Huso 1);
monpyrHOCK 60/beM pasyMeBamy OIHO-
ca m3Meby cTama IIYMCKMX eKOCHCTeMa
M QakTopa CcTpeca, HApOYUTO aepo3a-
rahema, IpeKo MHTEH3BHOI MOHUTOPYVH-
ra Ha CTAJIHUM OIVIEAHVM IIO/bMMA yCTa-
HoB/beHMX mupoM Espore (Huso 2). Ha
OBVIM CTaHUIIaMa ce 00aB/bajy CTalHA Me-
perma MHOTOOPOjHMX MapaMeTapa y LUbY
npahema cTamba BaXHNUX ITYMCKIX €KOCHU-
creMa EBpomne;
na obesbeny fyOpy YBUL Y MHTepaKiyje
usMehy pasmMuMTIX KOMIIOHEHTY MLIyM-
CKMX €KOCVCTeMa KOMIIMIAINjOM FOCTYII-
HMX MH}OpMaIyja HaBeleHMX IIpOydYa-
Bamba;
fia ponpuHece, y capagmu ca ICP 3a Mo-
Ienupame U KapTHpame, MpOpadyyHMMa
KPUTWYHUX OrpaHuyema/onrepehema u
BUXOBUX IIpeKopadera y IIyMaMa U Ja
no6oJplIa capajiby ca JPYTUM IIPOrpaMu-
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Mandate, objectives and significance of ICP
forests: The complex of anthropogenic and natural
stresses and especially air pollution continues to
be regarded as an important stress factor in nature.
The significance of atmospheric pollution varies,
its impact depends on the region, and its effects on
the site and stand conditions. Air pollution and its
effects on forest ecosystems are complex and difficult
to isolate and quantify. Forest condition is also infl
uenced by a large number of other stress factors
which must therefore be taken into consideration.

The ICP Forests mandate, therefore, is:

« monitoring of the effects of anthropogenic
factors (in particular air pollution) and
natural factors on the condition and
development of forest ecosystems in Europe;

o contribution to a better understanding
of cause-effect relationships in forest
ecosystem functioning in various parts of
Europe.

Based on its mandate, ICP Forests pursues

the following objectives:

o to provide a periodic overview on the
spatial and temporal variation in forest
condition in relation to anthropogenic, in
particular air pollution, as well as natural
stress factors, on the systematic network of
sample plots (Level I);

« to contribute to a better understanding of
the relationships between the condition of
forest ecosystems and natural stress factors,
in particular air pollution, through intensive
monitoring on a number of selected
permanent observation plots spread over
Europe (Level II). Permanent observations
of numerous parameters on these permanent
observation plots are performed in the aim
of monitoring the status of important forest
ecosystems in Europe;
to provide a deeper insight into the
interactions  between  the  various
components of forest ecosystems by
compiling available information from
related studies;
to contribute, in co-operation with the
ICP on Modelling and Mapping, to the
calculation of critical levels/loads and their
exceedances in forests and to improve
collaboration with other environmental



Ma npahema crama y 061acTy XUBOTHE
cpenuHe, y okBupy u ussan CLRTAP;

* [1a JOTIpMHECE, HA OCHOBY AKTMBHOCTH MO-
HUTOPYVHTA, IPYTUM aCIIeKTHMA Off 3Ha4aja
3a IIYMAapCKy MOMUTHUKY Ha HALIMOHATHOM,
€BPOIICKOM U ITIOOATHOM HMBOY, Kao IITO
cy edexTy mpoMeHe K/IMMe Ha IIyMe, ofp-
XKMBO yIIpaB/baibe IIyMaMa 1 OMopuBep-
3UTET Y HIyMaMa;

e 13, 3a JOHOIIEHE 3HAYAJHUX OIIYKa U
obaBemITaBame jaBHOCTH, 06e36emy pene-
BaHTHe MHpOpMaIje.

IIpaBuiHa MMIIEMEHTAalMja MaHAaTa W
IV/bEBA, TOJPa3yMeBa KOHTMHYUTET y peannsa-
IVIj)i MOHUTOPMHIA y CBUM 3e€M/baMa Y4eCHMI[A-
Ma, Kao I JieTa/bHe aHa/u3e, OLeHe U MCTPaXKU-
BaIbe.

OcHoBHe nocTaBke Munucrapcke Koudepen-
nuje o samtuty myma Espone: Illyme Ha 3emsbu
Cy ocHOBa XMBoTa. Off IIyMa MIMaMO BUILECTPY-
Ke KOpUCTHU jep CTBapajy CUpPOB MaTepujaa 3a
o6HaB/bame eKOJIOIKY IIOTOTHOT MaTepujana 1
Ha Taj HAYMH JOIPUHOCE €KOHOMCKO] HAIIPETKY
IPYyIITBa, OMOJIOLIKOj Pa3HOMMKOCTH, IMIOOas-
HOM KpY>XXemy yI/beHMKa 11 6anancy Bopa. [llyme
Cy K/by4HM (PaKTOp 32 OCTBAapUBaIbe EKOJOII-
KIX, 3aLITUTHNUX, COLMjA/THUX U PeKpealiOHUX
notrpeba noce6Ho y cBe Behoj ypbanmsanmju
ppyursa. lllyme cy BaskaH pecypc 3a CEOCKM pas-
BOj mpy»ajyhu Benmuke MOryhHOCTH 3a XMBOT 1
paji JIOKa/JIHMX 3ajeflHNIA, MWIMOHA IIyMOBJIAC-
HMKA U MHCTUTYIMja Koje ce 6aBe mymama. [ly-
MapCKM CEKTOP y capajiby ca IPYIUM CEKTOpUMaA
CTBapa CUTYaLVjy Koja Tpeba fa yckmaay 6ananc
n3Mel)y eKOHOMCKe, eKOJIOIIKe, COIVjaTHe Y KYII-
TyPHe y/Iore HIyMa y CMUCITY OLPXKUBOT Pa3Boja.

IlomuTyka ITYMAapcKOT CEKTOpa Mopa [a
JIOIPUHOCK OfP>KMBOM PasBOjy Y LEIVMHY, alu
00MYHO Ty yTHI[aj MMajy 1 MehycekTopcke ofTyKe.

KooppauHnanmja v mapTHEPCTBO CY Off K/by4-
He BOXHOCTY 32 IPOMOLVjy KOPUCHUX PyHKIIja
myMa EBpome u ofpXusor paspoja [gpylITBa
(HeBenmh, P.2001).

Munnucrapcka KoHpepeHIMja O 3allTH-
1 myMma Espone - MCPFE, xao permonanuu
HOMNTUYKY IPOIEC MMa YIOTy IOCIEMVBamba
samTuTe Iyma Oygyhmm jauameMm ofpXXMBOT
rasjgosama mymama Espomne jour ox 1990 ropm-
He. KoHTMHyuMpaHu Ipolec MMIUIEMEHTaluje

monitoring programmes inside and outside
the CLRTAP;

« to contribute by means of the monitoring
activities to other aspects of relevance
for forest policy at national, European
and global level, such as effects of climate
changes on forests, sustainable forest
management and biodiversity in forests;

« to provide the significant decision-makers
and the general public with relevant
information.

The proper implementation of this mandate
and these objectives implies a continuation of
the monitoring activities by the participating
countries and the careful analyses, evaluation and
reporting.

The principal issues of Ministerial Conference
on the protection of Forest Europe: Forests are
a base of life on Earth. Forest create multiple
benefits since they provide the raw material
for renewable and environmentally friendly
products and in this way give contribution to
the economic welfare of the human society,
biological diversity, the global carbon cycle
and water balance. Forests are essential for
providing environmental, protective, social and
recreational services, particularly in the light of
an increasingly urbanized society. Forests are
an important resource for rural development
since they provide livelihoods for a diverse
workforce, local communities, millions of forest
owners, as well as forest-related institutions. The
forest sector in collaboration with other sectors
is responsible for achieving a balance between
the economic, ecological, social and cultural
roles of forests in the context of sustainable
development.

Forestry sector policies have to contribute
to the sustainable development in general, but
they are often influenced by major cross-sector
decisions.

The coordination and partnership are crucial
to the promotion of the beneficial functions
of the European forests and to the sustainable
development of the society. (Neveni¢, R.2001).

The Ministerial Conference on the Protection
of Forests in Europe - MCPEFE, as a regional
policy process, has pursed the protection of
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MCPFE npepxogHux [oroopa 1 IIOjaBa CBe
Behyx 13azoBa 1 moTpeba APyLITBA, IPUMOpA-
Bajy OfICOBOPHE Jla HAaCTaBe Ca HaIlopuMa Jia ce
OfIP>KVIBY Pa3BOj CTBAPHO U OCTBapI.

[lmobanHa capajma U OTOBOPYU MOpajy fa
Ce TpEeHeCy M Ha PErvMOHATHM, HALMOHATHUA I
JIOKa/THM HYBO. 300T OBAKBOI IIPUCTYIA y/IOTa
MCPFE u pyrux mpoleca u ZoroBopa Koju cy
y penanyjaMa IyMa i LyMapcTBa je 3Ha4YajHa U
IPOK/IaMyje:

¢ YCTAaHOB/baBale 3HAYaja IIymMa 3a Ouo-
JIOWIKY AMBEPSUTET ¥ KOH3EPBALM)Y LITO
he pmonpunern yHampebewy Omonomxor
IMBEP3UTETA Y CBUM TUIIOBMa IIyMa Kao
OUTaH elleMeHT OJIP)KVMBOT ra3[0Baba;
yKasuBame Ha aJleKBaTHO OfIp>KaBalbe,
KOH3epBalMjy, IpeBOheme U CTalHO
yHanpebemwe OuonyBepsurera IIyma, Ha-
IVOHATHNX HIYyMapCKUX Mporpama Mu
IPYyTUX TIOMUTMKA KOJl YCTaHOB/baBarba
Mepa 3a OCTBapeme 3ajeJHMYKOr Lyba U
TIIOf;pLIKE OBAKBMM IIOJIUTUKAMA;
IPUCTYTIE PAa3HUM IpOrpaMyMa ¥ JOCTYII-
HOj TIOMUTHLY yHanpebema 6mopyBepsu-
TeTa;
oOaB/pame MCTPAXNBAbA, aHANMNM3E UH-
dopManyja M YTHUL] WIETaTHUX ceva
IIyMa Ha €KOHOMCKM IIOTEHIVja/l IPYIITBA
VI 6MO/IOIIKY AUBEPE3NUTET, CIIPOBOJM Mepe
CIpedaBama WIETATHNUX ceda — usrpabyje
KamanuTeTe IMPOQEeCHOHATHUX JbYCKUX
pecypca 3a KOHTPOIYy;
PasBoOj pErMOHANHE Capajibe U Besa II0
IPUHLMITY €KOJIOIIKOT IPUCTyNA U Ofp-
KMBOT pasBoja rasfoBama IIyMaMa Kao
IITO je HeMHICAHO Y Pe3omyLuju
aHa/MM3Mpame 1 Ja/byl Pa3Boj 3alTuheHnx
IIYMCKMX pecypca, y3umajyhu y o063up
nocrojehu cucrem paga, cBeOOyXBaTHOCT
VI TIPUCYTHOCT, TUII IIyMe U eeKTUBHOCT
rasjioBama TOM ITYMOM;
ponpuHoc Ilan-EBpornckoj crpareruju 3a
CIIpedyaBarbe YTUIAja MHBA3MOHMX INTET-
HIUX BPCTa KOje MOTY Ja JieCTabummsyjy
€KOCUCTEM;
yHampebyje mmaHupame rasgoBama IIy-
MaMa U IUIAHMparbe IIpefena, I€j3allHo
JIETIOBambe KOje Ceé OJHOCU Ha Ofip)KaBarbe,
KOH3epBalyjy, 0OHOBY ITYMCKOT OyO/IOI-
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forests by further strengthening the sustainable
management of the European forests since 1990.
The continuous process of the implementation
of the previous MCPFE commitments and the
emerging new challenges, commit the responsible
to continue the efforts to achieve the sustainable
development.

The global cooperation and agreements
have to be translated for and implemented at the
regional, national and local levels. In this respect,
the role of MCPFE and other forest-related
processes and agreements is significant and
proclaims the following:

o recognise the importance of forests
for biological diversity and that the
conservation and appropriate enhancement
of biological diversity in all types of forests
is an essential element for their sustainable
management;
address the adequate maintenance,
conservation, translation and permanent
enhancement of forest biological diversity
in national forestry programmes and other
policies set in order to take measures for
achieving the common goal and provide
the support to these policies;
accesses to the different programmes and
available policies of the enhancement of
biodiversity;
researches,analyses of informationandinfluence
of the illegal harvesting on the economic
potential of society and biological diversity, take
effective measures to combat illegal harvesting
- build the capacities to employ the professional
human resources for control;
development of the regional cooperation
and linkages by the principle of the
ecological approach and sustainable forest
management, as defined in the resolution;
analysing and further development of
the protected forest resources, taking
into account the current system of work,
comprehensiveness and representatives,
type of forest and the effectiveness of the
forest management;
contribution to the development of Pan-
European strategy which prevents the
impacts of the invasive harmufl species
which can threaten ecosystem;



KOT IMBEP3UTETA Ifie C€ UCTUYY IPUPOSHN
IpoLecy NIyMa;’

o yHanIpeheme KOH3epBalyje IIyMCKOT Te-
HETCKOT IIOTEHIMjala Kao CacTaBHU M
HEOJIBOjMBM [I€0 OfP>KMBOT Tas3flOBaiba
myMmaMa ¥ ydemhe y CTalTHOM IIpoliecy
naH-EBporicke capazme y 0Boj 00/acTu;

e HaCTaB/balbe YCIIEIIHE Capajibe Y CKIafy
ca MUHMCTapcKuM IpouecoM “ JKuBoTHa
cpenuHa 3a EBpony” u mporpama “OxBup
3a capajmy Kao u MehyHapoguum mpo-
TPaMOM capajiibe Ha Ipahemy cTama myma
ICP 3a myme.

[llecta Munucrapcka Kondepennuja «Kn-
BOTHA CpefiMHa 3a EBpomy» ofpkaHa je y beo-
rpany op 10. o 12. okro6pa 2007. ropyHe. Mu-
HMCTPU U BYCOKM 3BAaHMYHMIIN U3 TIEfIECET jefiHe
sem/be ynanune YHEIIE-a u EBporncke Kommcu-
je, mehyHapopHux oprannsanuja, HBO-a n ocra-
M YYeCHULM PACIPAB/baIN Cy O MOCTUTHYTUM
pesynaTaT¥Ma MMIIEMEHTAlyje MOMNTHUKE 3all-
TUTE XUBOTHE CpefilHe, y BpeMeHy ofi KujeBcke
Kondepennuje. [luckyrosano ce u o moryhHoc-
TVMa IAPTHEPCKYX OHOCA, Kao 1 o 6yayhHOCTH
4y TaBor KoHI1enTa « JKuBoTHa cpepuHa 3a EBpo-
1y ». YCBOjEHO je HEKOMMKO MHULIMjaTUBA.

VMunnujatusa 3a beorpap 6uma 6u mocrme-
IIMBambe capajie 3a Jyro-ucrouny Espomy, y
OKBMPY aKIMOHOT ItaHa o ITpomenn knmmme 3a
HOApyyYje OBe pernje,Kao ¥ OCHUBAbe perroHal-
HOT' IIeHTpa, 3a IIpOydYaBame, efyKalujy, o0y-
Ky, jaBHy adupManujy u MoryhHocTu mpumeHe
n umpema ose Temaruke. (ECE/BELGRADE.
CONF/2007/20.

HeTapHuje Ha :

http://www.unece.org/env/documents/2007/
ece/ece.belgrade.conf.2007.20.e.pdf

Crpykrypa ICP 3a myme (Cnuxa 1), sacHu-
Ba Ce Ha TpU OCHOBHa TeMesba. IIpBu je mmpo-
Ka Mpexa MoHuTopuHra Hwmsoa 1, gpyru uH-
TEH3VBHM IIPOrpaM MOHUTOpMHIA 1 Tpehu jaka
VIHCTUTYL[VIOHA/THA MHPPACTPYKTYpa HayYHMKA,
eKCIlepara 1 Jieferata 3eMaba Koje Y4ecTBYjy Yy
Iporpamy.

Tonune 1985. 3eM/be Koje y4ecTBYjy y Ipo-
rpamy ICP 3a myme (ICP Forests — United
Nations Economic Commission for Europe,
Convention on Long Range Transboundary Air
Polution; International Co-operative Programme

o promote forest management planning
and landscape planning which refer to the
maintanance, conservation, renewal of the
forest biological diversity, making use of
the natural processes of forests;

promotion of the conservation of forest
genetic resources as an integral part
of sustainable forest management and
participation in the continuous process of
Pan-European cooperation in this domain;
continuation of the fruitful cooperation
in accord with the ministerial process
“Environment for Europe® and programme
“Framework for Cooperation®, as well
as with the International Cooperative

Programme on  Forest  Condition
Programme - ICP Forests.
The  sixth  Ministerial ~ Conference

“Environment for Europe® was held in Belgrade
from October 10th to October 12th, 2007. The
ministers and high officials from fifty-one member
states of the UNECE and European Commission,
international institutions, NGO, and other
participants discussed the achieved results of the
implementation of the environmental protection,
since the Kiev Conference. The possibilities
of the partner relations and the future of the
whole concept “Environment for Europe“ were
discussed as well. Several initiatives were adopted.

The Initiative for Belgrade should be the
promotion of the cooperation for Southeast
Europe, within the Action plan on the Climate
Change for this region, as well as the establishment
of the regional centre for study, education,
training, public affirmation and possibilities
for the application and expending of this isssue
(ECE/BELGRADE.CONF/2007/20).

More details on:

http://www.unece.org/env/documents/2007/
ece/ece.belgrade.conf.2007.20.e.pdf

The structure of ICP Forests (Figure 1) is
based on three basic foundations. The first one
is the large-scale grid of Level I monitoring, the
second is the Intensive Monitoring Programme
and the third is the strong institutional infra
structure of scientists, experts and delegate
countries participating in the programme.

In 1985, the countries which participate in
the programme ICP Forests (ICP Forests - United
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on Assessment and Monitoring of Air Pollution
Effects on Forests) omryumne cy ga MaHmar u
mbeBy Npahema 3paBCTBEHOT CTama IIYMa,
IIOfIpa3yMeBajy MIPOLIEHY y OKBUPY MpeXe Tada-
Ka 16 x 16 km (HuBo 1), a MHTEH3MBHI MOHUTO-
pUHT Ha OMOMHVKAIMjcKuM Tadkama Husoa 2.
Behwuna 6momupukanujkcux tavaka Hu-
Boa 1 yKk/bydeHa je ox 1989.y eBporcky mMpexy
ucTpaxusamwa. [lanac uma 6.000 rayaka. logune
1994, nocrne ycarnamaBama METOLONOTMj€E pajia,
OCTBapeH je M300p U MOCTaB/bakbe Tayaka 3a CTa-
anie (Huso 2). Jo capa je mocTtasmeno 860 cra-
HMIIA 32 UCTpaXkKuBabe 3a HuBo 2, Ha Taj HauuH
omoryheno npaheme cTama yMma MUHTEH3UBHUM

Nations Economic Commission for Europe,
Convention on Long Range Transboundary Air
Pollution; International Co-operative Programme
on Assessment and Monitoring of air Pollution
Effects on Forests) decided that the mandate and
the objectives of forest health status monitoring
includes the assessment on the plots in 16 x 16
km grid (Level I), and the intensive monitoring
on Level II plots.

From 1989 onwards, most of the Level I plots
have been included in the European survey. Today
there are 6000 plots. In 1994, after having agreed on
harmonised methods, the selection and installation
of the Level II plots commenced. Up to now, 860

ICP 3a wywme EY
~ [opMwWHM cacTaHak LLymapcku -
ICP 3a wyme ogbop
lporpamcka Mporpamekn 3ApyHEHM
KoOpAMHALMOHA THEEID Qs | M KOOPAVHALIMOHM UCTpaXvBaYku
(Hemauka)
rpyna (PCG) Lehtap (PCC) LeHtap (JRC)
ExcnepTHu EXcnepTHy ExeneptHu
Ei P
EKCHepTHM naHensa KENEPTHY EKCHepTHVl Exe AT naHen 3a najasuHe, naHen 3a
naHen sa fonvjapha naHen sa naxen sa naHen aa oo ——
3eMIbULLTE 1ap pact Lyma Aenosuumy CTathe KpyHa [P P Y
VCTp @KVBAtHA 1 cherorony BereTayjy
K‘I’-l“el:m:a;:” E’;C;ZPT:; Pagna rpyna Pagwa rpyna Pazna rpyna
s EL%OM sza 9a Keanvmer 3a BUoTIMKE 3a
semrbuiLre (FSCC \cTpasiBara (FFCC ERPE (MRS DUTLEER S
= Lpxaee yyecHuLe / ynaHoen HauuoHanHor ®okan LieHTpa -

Cnuxka 1. Capamma opraunsanyuosa ctpykrypa ICP 3a myme
Figure 1. ICP Forest organisation structure

MOHUTOPUHIOM, haKTOpa cTpeca Kao u byomomn-
KO, XeMIjCKO CTambe MIYMCKIX eKOCUCTEMA.

ICP 3a myme, Ha OCHOBY aKTMBHOCTHU U
pesynTara 3eMaba Koje y4ecTBYjy Y Iporpamy
je y monoxajy fa MHOPMHUIIIe jaBHOCT O CTAbY
myma EBpore u peneBaHTHe TpeH/OBe.

OcTBapyBame HaBeJeHNUX IVJbeBa, KOHTHU-
HynpaHo npaheme cTama myma y sem/pbama EB-
pore ICP 3a myme cagpxu cnepneha Tpy HuBoa
VHTEH3UTeTa MOHUTOPMHTA.

Hwuso 1 nogpasymesa npahemwe crama myma
Ha OMOMHVKAIMjCKUM TaykaMa 16 x 16 km cuc-
TeMCKe MpeXe — IapIiesla MOHUTOPUHIa, 00a-
B/balbeM OIICEPBAIllje I aHa/IM3a: IIPOLeHe CTamba
KpYHa, CTame JCXpaHe IIyMcKor apseha, ucrpa-
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Level II observation plots have been installed.
In this way, the continuous monitoring of site
and stress factors, as well as of the biological and
chemical ecosystem condition, has been enabled.

ICP Forests, based on the results of the
monitoring activities of the participating
countries, is in the position to inform the public
on the forest condition in Europe and the relevant
trends.

In the realisation of the objectives, the
continued forest condition monitoring in the
European countries, ICP Forests consists of the
following three levels of monitoring intensity.

Level I includes forest condition monitoring
on sample plots in 16 x 16 km grid - monitoring,



KUBamwa U MHGOpMaLMje O CTamy 3eM/BUILTA,
6onectu mymckor apseha u gp. [loganm o cramwy
uryMa fo6ujeHN Ha OBOM HUBOY peEIpe3eHTY]y
Hajumpe noapyyje Esporne (Cnuka 2).

HuBo 2 mpepcras/ba MHTEH3VBHY MOHUTO-
puHTr Ha ofipeheHOM OpoOjy CTamHMX OITIEFHUX
noBpiinHa (cranuia). [Ipahemwe u nctpaxnparmwe
Ha OBOM HMBOY je JieTa/bHUje The ce obpabyje
Behn 6poj ynasux mapamerapa. Pesynraruma Ha
Husoy 2 HegmocTaje mmpoka pernpeseHTaTuBHOCT.

Level | and Level Il plots in Europe

e Level |
elevel Il

observation and analyses: crown condition
assessment, status of forest nutrition, research and
information on soil condition, forest tree diseases,
etc. The data on forest condition obtained at this
level cover the widest area of Europe (Figure 2).
Level II includes the intensive monitoring
on a number of permanent observation plots.
Monitoring and research at this level are more
detailed and they deal with a greater number of
input parameters. The Level II results lack the

- Qﬂq’

Canary Islands (Spain)

Azores (Ponuéal)

d Cyprus

Cruka 2. EBpoma - 6movHpyKanyjcke tauke, cranuie Huso 1 u Huso 2
Picture 2. Europe - sample plots, Level 1 and Level 2 plots
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KoHuenT Bumer HMBoa MHTeH3uTeTa Ipahema
cTama IIymMa oMoryhasa Be3y ZoOMjeHIX pe3y-
TaTa ca pesynrarumMa jgobujenum Ha Husoy 1,
ynopebemeMm mogataka Husoa 2 1 mpenomemem
Ha IIMPOKY OCHOBY. TakBa eKcTpamnonanuja Imo-
maTtaka HuBoa 2 uma 3a 1iusm:

e IPOLIEHY 3HAyaja y3ajaMHUX Be3a Ha €B-
POIICKOM HMBOY;

e OTpaHMYaBame reorpadckor Ioapydyja
(yryTap EBporme) 3a koje cy ce Te Bese Io-
Kasajie Ta9HUM.

IIpegycnoB 3a eKCTpamnonanujy je ycaraama-

Barbe HIBOA MOHUTOPVHTA.

Huso 3 je HajBumm y Xujepapxuju MHTEH-
suteta MoHmMTopuHra. Ilogpasymesa perabHO
carefiaBambe MHTEpaKLMja y IIYMCKMM €KO-
cucremyMa, nonasehm of o6jaB/peHNx pesynra-
Ta HAYYHUX VICTPAXXVBamha ¥ Pe3y/NTaT MOHUTO-
puHra 1o6MjeHNx aKTUBHOCTH KOje TIpeBasuase
Huso 2.

Mpexxa HuBoa 1 je ycTaHOB/beHa 3a paheme
3/pPaBCTBEHOT CTakba LIyMa J IbMIXOBE IPOCTOPHE
Yl BpEMEHCKe ITPOMEHE Ha IIMPOKOj OCHOBM U Y
TOKY HEOIIXOJHOT BpeMeHCKOT nepuopa. Cucrem
OBOTI' HMBOA MOHUTOPMHTA aJieKBaTHO IIOKPMBa
HajpaxHMje myme y EBpomm. Mpexxa Husoa 1
cagpxu mpubmokao 6.000 mapriena MOHMUTO-
punra (6MOMHAMKALIMjCKMX TadakKa), CUCTEMAT-
cku pacnopehenux y mpexun 16 x 16 km nmpom
EBporme. Y mojenyuanM sem/paMa mocroju rymha
HaI[IOHA/THAa MPeXa y IIM/by NOTITyHUje IPOIieHe
CTarba Ha HALMOHA/JIHOM J PETMOHAIHOM HMBOY.
Y oxsupy Husoa 1 mpate ce cnegehn mapame-
TPU: CTarb€e KPyHa, XeEMU3aM 3€M/bUIIITA U ICXPa-
Ha mymckor gpseha. CBaka mapuemna Husoa 1
ce Kapakrtepuie ogpehernum 6pojeM Bapujabmu
Yl U3BEIITAaBalbe O CTary KPyHa BpIIM Ce CBaKe
TOfIMHE Ha CBMM Ta4yKaMa. AHa/lM3e 3eM/bMIITA
ce Bpuie cBakux 10 roguHa. AHamuse MCXpaHe
uryMcKor Apseha cy dakynTaTuBHe Ha OBUM OT-
JIEHNUM TIO/bUMA, YKONIMKO Ce TIPUXBATy U3paja
OBaKBJX aHa/IM3a OHJA Ce pajie IapajeNHo ca
aHa/IM3aMa 3eM/bIIITA CBAKMX JieCeT TOfVHA.

Bbrormuxu gpakTopyu Mory a umajy mo3uTuB-
He VI HeraTuBHe e(eKkTe Ha CcTame myMma. Kpyne
uryMcKor apseha 360r Tora Mory ma 6yny 036mb-
HO olITeheHe yTHIajeM pasIMUNTUX MHCEKaTa
v 6vbHUX 60ectyn. CBY Y3pOYHNIIN OBAKBUX
omreherma ce IpaTe y MOCTYIIKY IIpOLIEHe CTamba
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large-scale representativeness. The concept of
the higher level of forest condition monitoring
intensity enables the correlation of the obtained
results with the Level I results, by the comparison
of Level II data and the extrapolation to a large
scale. The extrapolation of Level II data is aimed
at:

o evaluation of the significance of
relationships at the European level;

o limiting of the geographic area (within
Europe) for which the relationships are true.

The precondition for extrapolation is the
harmonised level of monitoring.

Level III is the highest level in the hierarchy
of monitoring intensities. It includes in-depth
analyses of interactions in forest ecosystems,
starting from the published scientific results
and the results of monitoring obtained by the
activities which exceed the Level II.

The Level I network has been established
for monitoring forest condition and its spatial
and temporal changes on a large scale and over
a necessary period of time. The Level I system
covers the main forests in Europe adequately.
The Level I network consists of approximately
6000 monitoring plots, which are systematically
arranged in a 16 x 16 km grid throughout
Europe. Several countries perform surveys at
a denser national gridnet in order to obtain
reliable estimates at national and regional level.
Level I observes the following parameters:
crown condition, soil chemistry and forest tree
nutrition. Each Level I plot is characterised by
a number of variables and the crown condition
is reported every year for all sample plots. Soil
analysis is performed every 10 years. Forest tree
nutrition analyses are optional on these plots. If
the performance of these analyses is accepted,
they are performed parallel with soil analyses
every ten years.

Biotic factors can have positive and negative
effects on forest condition. Forest tree crowns
can therefore be seriously damaged by the effects
of different insects or fungi. All causal agents of
such damage are monitored in the procedure of
crown condition assessment according to the
established methodology, which ascertains the
better understanding of their effects on forest
tree.



KpYyHa IIpeMa YCTaHOB/b€HO] METOLO/IOT)H, ILTO
omoryhaBa 60/be pasyMeBarbe BIXOBUX YTHUIIaja
Ha IIyMcKo fipBehe.

VictpaxuBamwe cTama 3eM/bUILNTA jeflaH
je on pasHmMx (pakTopa Koju yTuMYy Ha OIIIITE
crame myMmckor apseha. IToctoje jacHe kope-
nanyje n3Mehy xemmsma mymckor apseha u
TaJIO>Keba KUCeMMHA U TelIKUX MeTana. 36or
TOra IpolLieHa cTama 3eMpuiiTa Husoa 1 faje
nHOpMayjy 0 paKTopuMa CTpeca 3a CTaimbe
IIyMa Yy OfIHOCY Ha IPUCTYHNAYHOCT XPaHI/bU-
BUX MaTepuja 3ewpymra. OBe mHpoOpMaIyje,
33jeJIHO ca pe3ynATaTuMa IPOoLieHe CTamba KpyHa
Ha HuBoy 1, momaxy fja ce ycTaHOBU Jja 1 Cy
IITEeTE y IIyMaMa 3anaxeHe mupom Esporre, pe-
3yATaT CTalba 3eM/BUIITA, HAPOUUTO M3a3BaHE
yOp3aHOM XeMMjCKOM JIeTPafialiVijoM.

IIpBo mMcTpakuBame LIYMCKOT 3€M/bUIITA
npema nporpamy ICP 3a myme je o6aBpeHo y 23
3em/be 1994/1995. ropnHe, 0BaKBa CTpaKMBamba
ce cajia pajie y CBUM 3eM/baMa Koje YYeCTBYjy Y
nporpamy MoHuropunra (Manual ICP Forests,
1998).

[maBHM 1IW/beBM MCTPaXKMBamba ILITYMCKOT
3eM/bIIITA CY:

« 1a oMoryhe MHpOpPMaINjy IpOMeHa XeMM-

3Ma y 3eM/bMIITY;

* 1a cBeOOYXBATHO cakylle nHdopManuje o
CTamby 3eM/buIlTa HAa EBpoNIcKOM HUBOY;

ela IpOIEHE peNeBaHTHE IapaMeTpe
3eM/bMIITA Ha Tapuenama (O6uomHgU-
Kal[ijcKe Tadyke) Koje HUCY yTBpbeHe y
IPEeTXOJHOM VICTPaK/BAIbY.

ITonaB/bame MCTpaXMBamka 3eM/bUILITA je
TPeHYTHO y ¢as3m [AUCKycuje, HOCeOHO aKo ce
y3Me y 063up EBporicka cTparernja o seM/puIITy
(Manual ICP Forests, 1998). IIpe moHaBmpama
aHa;m3a cnefieha muTama moTpebHO je pas-
MOTPUTH:

e tocTrhy jacHo ompeben u mpenopydeH
Ha4YMH y3MMamba y30paka M aHa/JIUTUYKK
METO;

e KOHTPO/TIAa KBA/JIMTETa AHATUTUYKUX Me-
Toja mIpuMemeHMx Ha Meby-maboparo-
PUjCKOM YIIOPETHOM TECTY, IITO YK/by4yje
IPAaKTUYHO Mepeme 3a JI0OKasuBarbe KBa-
JINTETA IPOLICHE;

o Y IPVHIMIY CBe OMOMHAMKAIIMjCKe TadykKe
Husoa 1 ce Mory ysetu y pasmaTpame 1

The research of soil condition is one of the
comprehensive approaches to getting the results
on the general condition of forest trees. There are
clear correlations between forest tree chemistry
and the deposition of acids and heavy metals.
Consequently, Level I soil condition assessment
provides the information on the forest condition
stress factors related to the unbalance of nutrients
and the soil condition. This information, together
with the results of crown condition assessment
Level 1, could make it possible to detect whether
the forest damage observed throughout Europe
results from the soil condition especially caused
by accelerated chemical degradation.

The first forest soil survey, based on the ICP
Forests programme was executed by 23 countries
in the years 1994/95. Such surveys are now carried
out in all countries participating in the monitoring
programme (Manual ICP Forests, 1998).

The main objectives of forest soil survey are:

« to provide information on changes in soil
chemistry;

oto complete soil information at the
European level;

« to assess relevant soil parameters, soil layers
and plots not considered in the first survey.

A repetition of the soil survey is presently
under discussion, especially taking into account
the European Soil Strategy. (Manual ICP Forests,
1998). Prior to a repetition analyses the following
questions need to be clarified:

o completion of clearly defined and
recommended sampling and analytical
methods;

o control of the quality of the analytical
methods applied by means of an
interlaboratory ~ comparison including
practical measures to improve quality
assurance;

o in principle all Level I plots will be taken

into consideration;

« verification of the relevance of soil data for
the Convention on Climate Change.

FSCC - Forest Soil Co-ordinating Centre
with the headoffice in Belgium and the Expert
Panel on Soil are invited to take the necessary steps
for clarification of the procedure of soil survey at
the European level. The project coordinated by the
Coordinating Centre and financed by EU under
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aHanmse;
o BepuduKanyja peNeBaHTHUX IIOflaTaKa
0 3em/buiITy 32 KoHBeHIUjy 0 mpoMeHM
KJIMIME.

Koopmuuathu nentap 3a sempuite (FSCC
— Forest Soil Co-ordinating Centre) ca cemymi-
teM y benruju n exciepran tvm (Expert Panel)
3a 3eM/bMINTE BOJE, a IPEeAy3MMajy KOpake 3a
TauHO ofipehuBame ImpolLenype MCTpaKMBamba
3eM/bMIITa Ha EBpOIICKOM HUBOY. Y TOKY je mc-
TPaXMBAYKM IIPOjeKaT KOjU BOAY IIOMEHYTH KO-
OpAMHATHM LieHTap a, puHaHcupaH je o EY mox
Ha3uBoM “BioSoil project at Level I”.

XeMIjcKe aHa/muse MCXpaHe IIYMCKOT Jp-
Beha o6es6ehyjy mHbopManmjy o xemujckom
CacTaBy aCUMMIIALMOHMX OpraHa, KOjeé MOry
mokasatu JieQUIUT WIM HEYPaBHOTEXKEHOCT
PaH/bUBUX MaTepyja, a KOje MOTY HAacTaTu Kao
pesynTaT yTuIiaja monyTaHara Ha gpsehe, ykiby-
qyjyhm mpoMeHe XeMMjcKMX OCOOMHA ITYMCKUX
sem/byiita. OCHOBHY IIM/b OBUX IIPOy4YaBarma je
yTBphMBame cTaTyca MIHepasHe MCXpaHe IIyM-
ckor apBeha Ha 6MOMHAVKAIVJCKMM TadKaMa.

Pesynratu mporene nedomujanuje n o6es-
6ojaBama, 1o mpouenypu paga Husoa 1, mamy
ce mocye obpajie ¥ Micamba M3BENITaja ITaBHOM
KOOPAMHATHOM LIeHTPY 3a Ipaheme cTama mryma
ca cegumreM y Xamoypry y Hemaukoj (PCC of
ICP forests - Program Coordinating Center),
CBaKe rOJiMHe.

AxtuBHOoCcTH MOHUTOpHMHTa y Cpbuju 2004-
2008.: IIpBa mpoiieHa 3paBCTBEHOT CTamba HIyMa
y Cp6uju, y okBupy Husoa 1 mpema mMeToporno-
ruju ICP 3a mywme, usspiiena je 1988. ropumne,
Ha 0KO 150 6GMOMHAMKAIVjCKMX TadaKa Y MPexn
16 x 16 km. Toxom 1990. rogune, U3BpIIIEHA je
ApyTa IpolieHa CTama, a 3aTuM o 1994. rogune,
CHMMama Hucy BpueHa. Op 1994-2000. rogune,
HacTaB/beHe Cy NpOLIEHe CTarba IIyMa, a/lu CBa-
Ke TOf[YIHe Ha CBe MameM Opojy Tauaka. Y cBUM
daszama pajia, BplleHe Cy caMO aHajM3e CTamba
KpyHa ITyMcKOT fpBeha 6e3 aHammsa xemmsma
3eMJBMINTA U1 MCXpaHe IIYMCcKOT fpBeha.

Y Toky 2002. ropyHe aKTUBHOCTY UCTPAXKM-
Ba4a y VHCTUTYTY 3a mIymMapcTBO 6mie cy yc-
MepeHe Ha Mel)yHaponHy capaimy U yK/bydeme
Hale 3embe y nporpame EY. Ilocne Buie ro-
IVHA TIOHOBO j€ YCIIOCTaB/beHa capafimba ca ICP
3a myMe, raBHuM ceguinteM PCC y Xam6ypry.
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the title “BioSoil project at Level I” is underway.

Chemical analyses of forest tree nutrition
provide the information on the chemical
composition of assimilation organs, which may
show the deficit or misbalance of nutrients,
and which can be the result of pollutant effects,
including the changes of the chemical status of
forest soil. The aim of these surveys is to determine
the status of forest tree mineral nutrition on
sample plots.

The results of the defoliation and
discolouration assessments, according to the
Level I procedure, have to be submitted along
with written reports to PCC of ICP Forests -
Programme Coordinating Centre for forest
condition monitoring, Headoffice in Hamburg,
Germany, every year for evaluation.

Activities of monitoring in Serbia 2004-2008:
The first assessment of forest health status in
Serbia, according to ICP Forests methodology
Level I, was performed in 1988, on about 150
sample plots in 16 x 16 km grid. The second
assessment was in 1990, and then there were
no assessments till 1994. From 1994 - 2000, the
assessment of forest condition continued, but
every year on the increasingly lower number of
plots. In all phases of the survey, only the forest
tree crown condition was analysed, without the
analyses of soil chemistry and forest nutrition.

In 2002, the activities of some researchers
at the Institute of Forestry were directed to the
international collaboration and the participation
of our country in the EU programmes. After
several years, the collaboration with ICP Forests,
PCC Headoffice in Hamburg, was reestablished.
The Forest Directorate established and verified



YrpaBa 3a Iryme je ycTaHOBMIA U BepuUKOBaa
ocHuBamwe HOII Cpbuje 3a mpahemwe 3apaBcTBe-
HOT' CTama IIyMa y VIHCTUTYTy 3a IIyMapCcTBO
(Hamonanmuu ¢okan 1eHTap) ¥ IOHOBHO Y4-
nameme y aconyjanujy ICP 3a myme.

Hamra 3emspa je jobuma moceban kop pac-
II03HaBamwa, Opoj 67, mpema AUCIO3ULVGU 3e-
Majba Koje yyecTByjy y ICP mporpamy.

Togune 2003, moce nmpoy4yaBarmba IPOLEAY-
pe papa Ha npahemy crama mryma mpema ICP me-
toponoruju (Manual on methods and criteria for
harmonized sampling, assessment, monitoring
and analysis of the effects of air pollution on
forests, Hamburg, 1998), mpucTtymmbeHo je opra-
HM30Bawky 00yke y VIHCTUTYTY 3a IIyMapcTBO,
3a CTpyumake Koju cy oppebenu ma obase mo-
C7I0Be TIpOIleHe CTama KpyHa. Y capajmu ca VIH-
CTUTYTOM 3a HU3MjCKO ITYMapCTBO ¥ 3aLITUTY
XXVMBOTHE CpefiiiHe 00aB/beHa je PeKOHCTPYKIHja
103 6romHAMKanMjcKe TauKe y Mpexu 16 x16 km
¥ TIPOLIeHA CTama KpyHa mrymckor gpseha. Ha
nozpy4jy Cpbuje (6e3s Kocosa 1 Meroxuje) 6uma
jé HEeOIXOJHA peBM3Mja CTApUX Tayaka, IIpeMa
KOooIlepaTyBHOM Iporpamy 3a Huso 1, mposepa
¥l yCaI/lallaBambe ca YCTAaHOB/bEHOM KOOP/VHAT-
HOM MpPeXXOM Ha H1Boy Espore.

HO®II Cpbuje je 06aBuo 1 mocnose yHOCA U
alUIMKalyje PeKOHCTPYMCAHMX OVOMHMKAIIN]-
cknx Tavaka y ['VIC (reorpadcxu nndopmarmo-
HII CUICTEM).

YpaBa 3a myMme je IpMXBaTWIa IPOrpam
IIpoyvaBama 3eM/BMINTA Y HaBEIEHOj MPEXN Ta-
YaKa, 4ija je peannsanyja, Ipexo Tajaimer Mu-
HJCTApCTBA 32 3AIITUTY NMPUPORHUX OOraTcTBa
VI )KUBOTHe cpepiuHe Perry6imke Cp6uje, mosepe-
Ha [llymapckom dakynrety us beorpaga.

AHamuse wucxpaHe ImyMckor apseha cy
ypabene 2003. ropune 3a ogpeben 6poj BUT Ta-
JaKa.

Togyune 2004. ycTaHOB/bEHO je [ia PEKOHCTPY-
ucane 103 BUIT He pempeseHTyjy y HOTIYHOCTH
CTambe BereTalMjCcKOr MOKpBada Ha mpoctopy Cp-
61je, TaKO J1a je YCTaHOB/BEHO M MOCTAB/bEHO jOII
20 6MOMHIMKALMjCKMX Tayaka Ha MOAPYYjy LieH-
tpante Cpbuje, a 7 HoBuX y BojopyHnu. Ykyman
6poj mocrasbenyx b/IT Ha mpoctopy Perry6mnuke
Cpbuje m3HOCH 130 OMOMHAVKAIIMjCKMX Tadaka.
VMHCcTHTYT 32 mymMapcTBO y capagmu ca llymap-
ckuM ¢axynTeToM U VIHCTUTYTOM 3a HU3MjCKO

the Institute of Forestry as the National Focal
Centre (NFC) of Serbia for monitoring forest
health status. The membership in the association
ICP Forests was renewed.

Our country has its unique country code,
number 67, based on the disposition of the
countries participating in ICP programme.

In 2003, after the study of the procedure
of forest condition monitoring based on ICP
methodology (Manual on methodologies and
criteria for harmonized sampling, assessment,
monitoring and analysis of the effects of air
pollution on forests, Hamburg, 1998), the
training course was organised at the Institute of
Forestry, for the experts selected to perform the
crown condition assessment. In collaboration
with the Institute of Lowland Forestry and
Environment, 103 sample plots in 16 x16 km grid
were reconstructed and the crown condition of
forest trees was assessed. On the area of Serbia
(without Kosovo and Metohija) it was necessary
to revise the old plots according to the Level I
coopera tive programme, as well as the control
and harmonisation with the installed coordinate
network at the level of Europe.

NEFC of Serbia also carried out the entry and
application of the reconstructed sample plots
in the GIS (Geographic Information System)
database.

The Forest Directorate adopted the
programme of soil study on the plots of the
above grid, then the responsible Ministry for the
Protection of Natural Resources and Environment
of the Republic of Serbia entrusted the realisation
of the programme to the Faculty of Forestry in
Belgrade.

The analyses of forest nutrition were
performed in 2003 on same sample plots.

In 2004, it was concluded that the
reconstructed 103 sample plots did not represent
fully the status of vegetation cover in Serbia, so
that additional 20 sample plots were selected and
installed on the area of central of Serbia,and 7 new
plots in Vojvodina. The total number of installed
sample plots in the Republic of Serbia was then
130 sample plots. The Institute of Forestry, in
collaboration with the Faculty of Forestry and the
Institute of Lowland Forestry and Environment,
carries out the monitoring and assessment of
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IIYMapCTBO 1 XXMBOTHY CPefMHY 06aB/ba II0CTIOBE
npahema 1 TpolleHe 3TPaBCTBEHOT CTama IIyMa
Ha Tepuropuju Cpbuje. VicTe rofyHe Ha JOZaTHNUX
20 BT o6aBibeHa cy 1 neta/bHUja mpahema 6ore-
CTM LTYMCKOT fipBeha 1 XeMM3Ma 3eM/bIINTA Y pea-
m3anyjn Lllymapcekor dakynrera n3 beorpapa.

Ananuse 106 y3opKa 1cxpaHe IIYMCKOT Jp-
Beha o6pabene cy y naboparopujama VHCcTHTYTa
3a mymapctso 1 lllymapckor dakynrera.

IMuoBupana je ['VIC 6a3a nogaraxa y HOII-a
Cpb6mnje 3a foparux 20 Tavaxa.

Togune 2005. HacTaB/beH je KOHTUHYMPaHU
paz Ha mpahemwy 3apaBCTBEHOT cTama myma y Cp-
6mju e cy 06aB/beHN MOCTIOBY IPOLEHE CTamba
KpyHa Ha 130 6nonHamKanujckux radaka (Cmmka
3u4).

CBu nofialiyt Koju ce NpUKyIUbajy y TOKY Be-
TeTAIMIOHOT Iepuofa, obpabyjy ce y Hanmonan-
HOM (OKasI IeHTPY Y VIHCTUTYTY 3a IIyMapCcTBO,
I7ie e Ha Kpajy CBaKe FOfjYIHE CaulaBa TOf I I
U3BEIITAj KOjU ce JoCTaB/ba YIIpaBy 3a myMe. Ta-
KoDe, pesynrary npahema 30paBCTBEHOT CTamba
Cce JoCTaB/bajy TOMILIbE U TTABHOM KOOP/MHA-
nmoHoM neHTpy ICP 3a myme (PCC Hamburg) n
KOOPAVHAIMOHOM IIeHTpY 3a 3emspuinte (FSCC)
y benrnjn y Bupy moce6Ho npunpembeHnx Tabe-
JIADHYX IIPMKa3a peJIeBaHTHUX MOlaTaKa M TEKC-
TYa/IHOT U3BEIlITaja Ha EHITIECKOM je3MKY.

Meropme, Kpurepujymm M CUTyanuja -
OmomHpuKanujcke Tauke: IIpeMa KOOpAMHATHO]
MpeXu OMOMHAMKIMjCKUX Tadaka oppebyje ce y
npocropy BUIT napriena koja je o3HadeHa y cpeau-
HJ MeTaTHOM IIVIIKOM japke 60je. Y3opiu apseha
3a TIPOLEHY CTama KPyHa CUCTEMATCKN ce 6upajy
Kao kmactep o 4 mecra (Cmuka 5). Y cmepy de-
TUPU ITIaBHE CTPaHe CBETa Ha Y/ja/beHOCTH 110 25
m Off IIeHTPaHOT MeCTa — IINIIKe, ofabupa ce 1o
IIecT HajOMmDKNX cradana (YKymHo 24), koja ce fie-
¢uHMIIy Kao ysopuu 3a mpoueHy. Y3opuu apseha
TIOfipa3yMeBajy cBe BpcTe Apseha, mop ycmoBoM
fia MM je BuCHMHa cTabma mpeko 60 cm. Kmace mo-
KPOBHOCTH, TpeMa crcteMy Kpadt (momnHaHTHa
crabma, foMuHMpajyha, HeOMIHAHTHA, YTyIIeHa,
cyure ce), ogpebyjy crabma koja ce y3umajy y o6-
31p 3a TPOLeHY, amy Oe3 3Ha4ajHNX MEeXaHMIKIX
omrehewa (Crmmka 6). Vsabpana crabma mep-
MaHEHTHO Ce O3HayaBajy OpojeBuMa 3a Oymyhe
cranHe nporeHe. CTabma Koja Cy yKIomeHa 360r
Mepa rasfioBamba WIM U3 HEKMX [PYTUX pas/iora,
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the forest health status on the territory of Serbia.
In 2004, the more indepth monitoring of forest
tree diseases and soil chemistry on additional
20 sample plots was realised by the Faculty of
Forestry in Belgrade.

The analysis of 106 samples of forest nutrition
were analysed in the laboratories of the Institute
of Forestry and the Faculty of Forestry.

The GIS database in NFC of Serbia was
updated for the additional 20 new plots.

In 2005, the activities on forest health status
monitoring were continued in Serbia, by. crown
condition assessment on 130 sample plots (Figure
3,4).

All the data collected during the vegetation
(Level I), are processed by the National Focal
Centre at the Institute of Forestry. At the end
of every year, the Annual Report is written and
submitted to the Forest Directorate. Also, the
results of health status monitoring are submitted
to the Programme Coordinating Centre ICP
Forests (PCC Hamburg) and to the Forest Soil
Co-ordinating Centre in Belgium, in the form
of the specially prepared Tabular presentations
of the relevant data and the text Report in the
English language.

Methods, criteria and situation - sample plots:
A sample plot is spatially determined by a co-
ordinate grid of sample plots. It is marked with
a brightly coloured metal stake driven in the
centre. The sample trees for crown condition
assessment are selected sys tematically as
4-point cluster (Figure 5). Oriented along the
main compass directions at a distance of 25 m
from the grid point - stake, the 6 trees (24 sam-
ple trees per plot) nearest to the subplot centre
are selected as sample trees. The tree sample
includes all tree species, provided the trees
have a minimum height of 60 cm. The trees
selected for assessment are classified according
to crown canopy classes after Kraft (dominant,
codominant, subdominant, sup-pressed, dying),
but they must be without significant mechanical
damage (Figure 6). The selected trees are
permanently marked by numbers for future
permanent assessment. The trees removed by
management operations or for other reasons,
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3aMemYyjy ce HOBMM CeJIeKTOBAaHUM CTabuMa.
YKOnMKO ce cacTojuHA YKIOHM YUCTOM CE4YOM,
OCTaB/ba Ce LIEHTPa/IHA TayKa [0 MOfy3ama HOBe
CacCTOjMHE.

Y OKBUPY HaLIMOHATHOT ¥ TPAHCHAIMOHAI-
Hor ucTpaxnBamwa (Huso 1) crame kpyHa ce u3-
paxkaBa Kiacama fiedonujanyje, mpomeHe 6oja u
KOMOMHOBaHNM Kimacama omrrehema. [ledommuja-
1yja ce IpoLemwyje y MHTepBaauMa of 5% U rpy-
muIe ce y 5 K/aca HejefHaKor omcera (Tabena 1)

[IpomeHna 60je mumrha je BaykaH AMjarHOCTIY-
KVl MIHAMKATOP CTarba KPyHa U MOXKe Ce IIPOIIeHN -
TI IIpeMa KIacaMa HaBefieHUM y Tabenu 2.

KombuHOBaHa mponeHa pedonujanuje u
npoMmeHe 60ja muirha/4eTHa IprMKa3aHa je y Ta-
6emn 3.

are replaced by the new selected trees. If the
stand is removed by clear felling, the grid point
should be kept till the establishment of the new
stand.

Within the national and transnational
survey (Level I) crown condition is expressed
by the classes of defoliation, discolouration and
combined damage classes. Defoliation is assessed
in 5% steps and it is grouped in 5 classes of
unequal extent (Table 1).

Leaf discolouration is an important
diagnostic indicator of crown condition and it
can be assessed based on the classes in Table 2.

The combined assesment of the defoliation
and discolouration of the leaves/needles is shown
in table 3.

Taberna 1. Knace gepomjaumje mpema UN/ECE n EU knacudukarmjn
Table 1. Classes of defoliation according to UN/ECE and EU classification

Kraca CremneH fedonujarje IIpoueHar ry6urka mumha/dyeTnHa
Degree of defoliation Needle / leaf loss %
0 HeMa / none 0-10%
1 cnab (ymosopasajyhu) / warning >10-25%
2 cpenmy / moderate >25-60%
3 jax / severe >60-100%
4 cyBa ctabna / dead 100%
Tabena 2. Knace gexonopuzanyje mpema UN/ECE u EU knacudmxarmju
Table 2. Classes of discolourisation according to UN/ECE and EU classification
Kraca Jlexonopusanuja Yreo pexonopusanuje miurha/deTiHa
Discolouration Needle/leaf loss
0 Hema / none 0-10%
1 ciaba / slight >10-25%
2 cpenma / moderate >25-60%
3 jaxa / severe >60-100%
4 cyBa crabna / dead 100%

Tabena 3. KombuHoBaHa nporjeHa omrreherma
Table 3 Combined assessment of damage

Knaca geponujaruja
Defoliation class

Knaca npomena 60oje
Discolouration class

0 | 1 | 2 3

Pesyntupajyha xmaca ourrehersa / Resulting class of damage
0 0 0 1 2
1 0 1 2 2
2 1 2 3 3
3 2 3 3 3
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Crka 5. ITpukas BUT tauke - kmactepa ca 4 MecTa ca 6 cTabasa it IpuMepoM M3MellTama y3opaka gpseha
Figure 5. Sample plot - 4 point cluster with 6-tree sample tre replacement

Cnxa 6. Knace nmoxposHocT KpyHa 1o Kpadry
1. ToMUHaHTe, 2. KOTOMUHAHTHE, 3. CYOlOMIHAHTHe, 4. IOTHIITeHe, 5. yMmupyhe
Figure 6. Crown canopy classes after Kraft
1. Dominant, 2. codominant, 3. subdominant, 4. suppressed, 5. dying
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2.ITYMCKO 3EM/bMIITE

3opan Munemuh, Tomucnas Cmegpanosuh,
Csemnana bunubajkuh

3eM/bMIITE j€ [e0 IIYMCKOT €KOCHCTEMA,
CpenMHa 13 Koje IIYMCKO ipBehe ycBaja Bopy u
xpaH/pyuBe Marepuje. CIOCOOHOCT 3eM/bUINTA
ma o6e3beny MOBObHE KOMMYMHE XPAH/BUBUX
Marepyja IIyMCKOM ApBehy neduHuie mero-
By NOTeHIMja/Hy IIOAHOCT. Off 3eM/bUIITa U
IbeTOBYX KapaKTepUCTVKA, HajehuM penom,
3aBYCYM IPOM3BOJHM IOTEHIMjaJ CTAHMINTA.
Komukn he pmeo semspuIIHOT TNOTeHIMjaja
(oHOra IITO 3eM/bMIITE IOCEAYyje) MCKOPYC-
TUTK ITYMCKO ApBehe 3aBMCUM M Off OCTaINX
cTannmHuX ¢akropa. Taj uckopuuthenn meo
3eM/BMIIHOT IOTeHIMjasa YMHU e(eKTUBHY
IIOZHOCT. EdeKTuBHA IIOMHOCT 3aBUCU Off
yC/I0Ba 3a yCBajarbe XpaH/bMBMX MaTepuja, IO
JaTMM CTAaHMIIHMM YC/IOBMMA, a IIpe CBera
xmMMaTcknx. Kopuntheme mpomsBopgHor mo-
TeHIIVjaa 3eM/bUIITA Off CTPaHe NIYMCKOT JIp-
Beha u mpoaykuMja apBHE 3alpeMIHe 3aBUCK
U Off 37IpaBCTBEHOT CTalba IIyMe.

Merope paga: Ha 103 OmomHamkanmjcke
TayKe TUII 3eM/bUIITA j€ JeTEPMUHICAH TOKOM
2003. rogune. C o63mupom ma 2003. roguHe y
MPpeXn 6I/IOI/IH,T_[I/[KaLU/IjCKI/[X Tadaka 16x16 kM,
HICy obyxBaheHM CBM HajBayKHUjU LIYMCKM
exocuctemu Cp6buje y 2004. roguHe mocra-
BJ/bEHO je joll 27 JONYHCKUX TayaKa Y MPEXMU
4x4 xMm.

Ha pomyHckumM TadykaMa OTBOpPEHM CYy
HefONOMKY HpOoduIN, [eTePMUHUCAH TUII
3eMJBMILITA U Y3€TH Y30pLiy 3a TabopaTopujcka
VICIUTYUBAKa. Y30pLM OpraHcKe MPOCTUPKE U
3eM/buILTa y3eTu Cy 1o metoponoruju ICP, neo
III, y3opkoBame 1 aHanm3a 3em/buinra (Xam-
Oypr, 1998). Xopn30HT OpraHcke IpOCTUPKE je
y3eT 30MpHO, 6e3 pasaBajama IIOTXOPU30HATA,
a MMHEPAJIHM JI€0 3€M/BMILTA II0 C/I0jeBMMA Off
0-5cm, 5-10 cm n 10-20 cm.

Y yseTum y3opiymMa opraHcKe MpOCTUpPKe
Y MUHEpa/THUX C/I0jeBa 3eM/BUIITA ofpehenn
cy cnenehu napamerpu:

e Maca OpraHcke IIPOCTUPKe 110 m* — Tpa-

BJYMETPUjCKM TOCIIE cylemna Ha 40°C;
« pH u 0,01M CaCl, - enexTpomMeTpujcKu;

2.SOIL TYPES

Zoran Miletic, Tomislav Stefanovic,
Svetlana Bilibajki¢

Soil is a part of the forest ecosystem, the
medium from which forest trees absorb water
and nutrients. The soil capacity to ensure
sufficient quantities of soil nutrients to forest
trees defines its potential fertility. The soil and
its characteristics, predominantly determine
the site production potential. The proportion
of the soil potential (occurring in the soil) that
will be utilised by forest trees depends also on
other site factors. The effective fertility consists
of the utilisable part of the soil potential. The
effective fertility depends on the conditions
of nutrient absorption under the given site
conditions, first of all the climate. The utilisation
of the soil production potential by forest trees
and the wood volume production depend on
the forest health status.

Methods: Soil type was determined during
2003 on 103 sample plots. As in 2003 the sample
plot grid 16x16 km did not cover all the most
important forest ecosystems of Serbia, in 2004
another 27 additional plots were installed in
4x4 km grid.

The following operations were performed
on the additional points: soil profiles were
opened, soil types were determined and the
samples were taken for laboratory tests. The
organic litter and the soil were sampled by ICP
Method, Part III, Sampling and Analysis of Soil
(Hamburg, 1998). The organic litter horizon
was taken without separating the sub-horizons,
and the mineral part was layered as follows:
0-5 c¢m, 5-10 cm and 10-20 cm.

In the samples of organic litter and mineral
soil, the following parameters were determined:

« mass of organiclitter per m2 — gravimetry,

after drying at 40°C;

« pH in 0.01M CaCl2 - electrometry;

« organic carbon (C organic) - Anstetta

method modified by Ponomareva and
Plotnikova, and mineral layers - Tjurin
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o opraicky yrbeHVuK (C opraHckm) — mo
metony Anstetta y mopudukanuju Ilo-
HoMapeBe 1 IInoTHMKOBe, a 3a MuHe-
pajiHe c/lojeBe 3eM/bMIITA IO METOAU
Tjypuna;

o yKymaH a30T (N yKymHU) — 0 MeTORM
Kjeldalh-a;

« hochop, KamujyMm, KaaujyM ¥ Marse-
3MjyM —pasapameM ca IJapCKOM BOJOM,
npu 4emy cy Ca u Mg onpehnusanu AAS
metopoMm, K mramendoromerpujcku, a P
KOJIOpUMETPU)jCKI;

o MUKPOETIEMEHT! ¥ TOKCUYHMU e/IeMEeHTH!
(Na, Al, Fe, Cr, Ni, Mn, Zn, Cu, Pb, Cd)
— pasapameM ca IJapCKOM BOZIOM U OUU-
TaBameM Ha AAS;

« CaCO, (cnmobopgun xapOoHaTVH) —BONY-
MeTPUjCKI;

e u3MeH/pMBa Kucenoct (AcAxc) - ek-
cTpaknujomy 0,1M BaClz;

« xvicenu usmenspyBY Katjouu (ACE) - Fe
u Mn excrpakuujom y 0,1M BaCl,, me-
pern Ha AAS, Al u H excrpaknujom y
KCl u ogpebenn turpumerpujcku;

o 6a3Hu usmenspuBy Katjouu (Ca, Mg, K i
Na) - excrpaxosann y 0.1M BaCL, mpu
gemy cy Ca i Mg onpebuBanu Ha AAS, a
K n Na mmamendoromerpujck;

o kammanureT pasmeHe kKatjona (CEC) -
pavyyHCKI;

« 3acuheHocT 6a3aMa — pauyHCKIL.

Pesynrarm: Ha 130 OmomHAMKanmjckmx
TayakKa ONVCAHM Cy 3eM/bUIIHN Tpodn. e-
TepMMHAIVjy TUIIOBA 3eM/BUIITA U TabOpaTo-
pMjCcKe aHa/nM3e 3eM/bUIIHNX y30paKa ypaju-
m ¢y VIncturyt 3a HlymapcTso, llymapcku
dakynrer 13 beorpasa u VIHCTUTYT 32 HU3Y)-
cko mymapcTso u3 Hosor Capa y Toxy 2004.
1 2005. ropune. VIsgBajame TUIIOBA 3€M/bUIITA
je usBpimeHo nmpema CBeTckoj pedepeHTHO]
6a3u sempuiHux pecypca (World Reference
Base for Soil Resources (WRB))

[Ipema cBeTckoj pedepeHTHOj 6a3u
3eM/BUIIHUX pecypca y CBETY je u3fiBojeHo 30
3eM/BMIIHNX TPYIa, Off KOjUX je Ha OMOMHIM-
KanyjckuM Tadkama Cp6mje 3acTymmpeHo 11
rpymna:

« FLUVISOLS (FL) - 3emspmmita Ha pe-

IeHTHUM (ITyBYjaTHUM HaHOCUMA,
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method;
o total nitrogen (N total) -Kjeldlahl
method;
o phosphorus, potassium, calcium and
magnesium - extracted with Aqua

Regia, Ca and Mg determined by AAS
method, K on flamephotometer, and P
on colorimeter;

» microelements and toxic elements (Na,
Al, Fe, Cr, Ni, Mn, Zn, Cu, Pb, Cd) -
extracted with Aqua Regia and measured
on AAS;

» CaCO3 (free carbonates) — volumetry;

o exchangeable acidity = (AcAxc) -
extraction in 0.1M BaCl2;

o acid exchangeable cations (ACE) - Fe
and Mn extraction in 0.1M BaCl2,
determined on AAS, Al and H extraction
in KCl and determined by titrimetry;

« base exchangeable cations (Ca, Mg, K
and Na) - extracted in 0.1M BaCl2, Ca
and Mg are determined on AAS, and K
and Na on flamephotometer;

o cation exchange capacity (CEC) -
calculation;

« base saturation - calculation.

Results: On 130 sample plots the soil
profiles are described. Determination of the
soil types and laboratory analyses of the
soil samples were conducted by Institute of
Forestry, Faculty of Forestry from Belgrade
and Institute of Lowland Forestry from Novi
Sad. The soil types is classified according to
the World Reference Base for Soil Resources
(WRB).

According to the world reference base for
soil resources 30 soil types have been defined
in the world, of which on the sample plots of
Serbia 11 groups are represented.

« FLUVISOLS (FL) - soils on the recent

fluvial deposits,

« GLEYSOLS (GL) - gley swampy soils on

loose substrates

« REGOSOLS (RG) - wunderdeveloped



« GLEYSOLS (GL) - MmouBapHO I/ejHa
3eM/bMIITA

« REGOSOLS (RG) - HepasBujeHa
3eM/BMILTA Ha PACTPECUTUM CYIICTPATH-
Ma

« LEPTOSOLS (LP) - xymycHO akymya-
TUBHA 3€M/bUIIITA

« ARENOSOLS (AR) - meckoBu

« VERTISOLS (VR) - BepTruHa 3em/buIIITa
(cmoHmIIE)

o« CAMBISOLS (CM) - cmeba (kambmuna
3eMJ/bUIIITA)

*« SOLONETZ (SN) - cononenn

soils on the loose substrates

o LEPTOSOLS (LP) - humus-accumulative
soils

« ARENOSOLS (AR) - sands

« VERTISOLS (VR) - vertic soils (eutic
vertisols)

« CAMBISOLS (CM) - brown (cambic
soils)

*« SOLONETZ (SN) - Solonetz soils

Ta6ena 4. CeT 06aBe3HVX apaMeTapa Ha M3a0paHIM OMOMHAMKALIMCKIM TauKaMa 32 HIBO' |
Table 4. Set of mandatory parameters on selected sample plots, Level I

Bpoj BT Tun 3emsbunita ,[Iy611/;2;ﬂcln0)a pH C N N CaCo,
Plot no. Soil type m (CaCl) o/kg o/kg %
0-5 4,12 189,5 3,67 5163
422 Calcaric Arenosols 5-10 6,26 5,1 0,78 6.54 1,18
10-20 7,10 4,0 0,69 =80 2,02
0-5 4,14 257 2,61 9.85
425 Glossic Chernozems 5-10 4,50 18,2 2,07 3.79
10-20 4,93 87 1,29 674
0-5 5,70 133,1 7,36 18.08
402 Mollic Leptosols 5-10 6,80 42,1 3,38 12.46
10-20 7,16 22 2,46 0.0 158
0-5 4,23 337,9 12,80 26.40
418 Lithic Leptosols 5-10 3,35 180,9 9,70 18.65
10-20 4,26 62,4 4,70 1398
0-5 5,30 67,3 7,02 9.50
413 Rendzic Leptosols 5-10 5,44 69,8 5,58 12.51
10-20 6,44 64,4 4,78 13.47
0-5 4,72 52,1 3,40 1592
411 Dystric Leptosols 5-10 4,32 32,3 2,90 1114
10-20 4,24 202 1,92 1052
0-5 5,20 35,6 3,37 10.56
421 Dystric Leptosols 5-10 4,56 22,8 2,34 9.74
10-20 4,36 17,3 1,63 10.61
0-5 5,00 40,1 2,70 14.85
415 Eutric Cambisols 5-10 512 19,0 1,30 14.62.
10-20 545 10,8 0,80 13.50
0-5 5,03 54,0 5,29 1021
405 Eutric Cambisols 5-10 4,90 35,4 371 9.54
10-20 4,85 24,5 3,12 7.85
0-5 5,53 33,0 3,28 10.06
410 Eutric Cambisols 5-10 4,66 23,1 2,70 8.56
10-20 4,89 16,8 2,36 712

! 3a geTepMuHaLMjy THIIOBa 3eM/puiITa Kopuinhena je WDRB knacudukarnyja.
For determination of solid types was used WDRB classification.
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[ly6una crnoja

Bpoj BT Tun 3eMIBHIIITA Depth pH C N N CaCoO,
Plot no. Soil type m (CaCl) o/kg o/kg %
0-5 5,53 1484 8,24 1801
401 Chromis Cambisols 5-10 5,94 59,6 4,79 12.44
10-20 6,40 47,6 3,86 1233
0-5 4,36 79.2 4,87 16.26
417 Chromis Cambisols 5-10 4,50 51,3 3,66 14.02
10-20 547 25,9 2,18 11.88
0-5 3,84 36,1 3,60 10.03
404 Dystric Cambisols 5-10 3,96 16,6 2,00 3.30
10-20 4,10 14,2 1,60 488
0-5 4,46 28,0 3,00 933
408 Dystric Cambisols 5-10 4,13 24,9 2,40 10.38
10-20 4,11 20,1 2,00 10.05
0-5 4,60 27,7 2,50 1108
409 Dystric Cambisols 5-10 4,65 20,3 1,70 11.94
10-20 4,58 14,3 1,30 11.00
0-5 4,38 64,5 5,38 1199
414 Dystric Cambisols 5-10 4,32 28,5 2,53 11.26
10-20 4,46 17,7 1,83 967
0-5 3,69 75,1 5,07 L4581
412 Dystric Cambisols 5-10 3,82 42,0 393 10.69
10-20 3,98 36,3 3,36 10.80
0-5 4,17 76,6 5,77 13.28
407 Dystric Cambisols 5-10 4,25 44,0 344 12.79
10-20 4,53 235 2,39 983
0-5 4,84 42,9 3,40 6
416 Dystric Cambisols 5-10 4,19 19,2 1,90 10.11
10-20 3,96 10,4 1,55 671
0-5 4,57 42,7 2,16 19.77
423 Albic Luvizols 5-10 3,98 12,8 0,91 1407
10-20 4,40 7.8 0,96 813
0-5 4,36 30,7 241 1274
424 Albic Luvizols 5-10 3,95 9,8 1,36 721
10-20 4,14 88 1,05 438
0-5 3,94 29,7 2,50 11.88
403 Albeluvisols 5-10 4,17 13,3 1,50 8.87
10-20 4,25 10,0 1,20 433
0-5 3,63 54,0 3,96 13.64
419 Albeluvisols 5-10 3,58 50,4 3,15 16.00
10-20 3,83 33,8 1,99 16.98
0-5 3,88 67,2 4,36 1541
420 Albeluvisols 5-10 3,83 57,4 421 1363
10-20 3,92 453 3,38 13.40
0-5 3,60 78,9 6,03 13.08
406 Albeluvisols 5-10 3,54 37,2 422 3.82
10-20 3,63 17,4 2,39 298
0-5 6,83 54,1 574 943 0,84
427 Calcic Gleysols 5-10 7,20 26,6 373 713 1,85
10-20 7,35 203 2,92 695 1,18
0-5 7,25 64,1 5,76 1113 2,68
426 Calcic Gleysols 5-10 7,40 36,5 4,55 8.02 4,62
10-20 7,52 20,6 3,42 €02 5,46
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Ta6ena 8. Cer dakynTaTuBHIX IapaMeTapa Ha JOIYHCKIM OMOMHAMKALIMCKIM TauKaMa 32 HUBO |
Table 8. Set of optional parameters on additional level I plots

Bpoj auke| Tun sewpumra DCeI;iL Ca | Mg | K | Na | Mn | Fe | H | Al | BCE | AcExc | CEC | BS%

Plot no. Soil type om cmol(+)xkg %

, 0-5 | 16,748 | 2,302 | 0,089 | 0,030 | 0,113 | 0,041 [0,12] 0,40 | 1917 | 067 | 1984 | 96,61

422 Af::;r;‘is 5-10 | 6,499 | 0,658 | 0,089 | 0,004 | 0,004 | 0,009 | 0 | 0 | 725 | 001 | 726 | 99,83

10-20 | 8700 | 0,740 | 0,089 | 0,004 | 0,001 | 0,005| 0 | ©0 | 953 | 001 | 954 | 99,94

, 0-5 | 8647 | 2,919 | 0,428 | 0,030 | 0,189 | 0,049 | 0,17 | 2,22 | 12,02 | 2,63 | 14,65 | 82,06

425 Glossic 5-10 | 11,214 | 3,327 | 0,250 | 0,030 | 0,121 | 0,007 | 0,12 | 0,42 | 14,82 | 067 | 1549 | 95,69
Chernozems

10-20 | 13,671 | 3,330 | 0,319 | 0,030 | 0,070 | 0,001 | 0,05 | 0,11 | 17,35 | 023 | 17,58 | 98,69

. 0-5 | 53223 | 2,219 | 0,621 | 0,098 | 0,261 | 0,000 | 0,08 | 0,04 | 56,16 | 038 | 5654 | 99,33

402 Li\;[f(l)lslgls 5-10 | 55,047 | 1,645 | 0,391 | 0,098 | 0,015 | 0,000 0 | 0 | 5718 | 001 | 57,20 | 99,97

10-20 | 41,243 | 0,904 | 0,320 | 0,066 | 0,001 | 0,000 | 0 | ©0 | 4253 | 000 | 4253 | 100,00

Lithic 0-5 | 25271 | 1,316 | 0,184 | 0,098 | 0242 | 0,019 | 0 | 0 | 2687 | 026 | 27,13 | 99,03

418 Leptosols 5-10 | 11,773 | 0,658 | 0,152 | 0,052 | 0,130 | 0,252 | 0,05 | 13,57 | 12,63 | 14,00 | 26,64 | 47,43

10-20 | 23,583 | 0,411 | 0,120 | 0,066 | 0,392 | 0,008 | 0,99 | 1,61 | 2418 | 3,00 | 27,18 | 8896

Rendzic 0-5 | 39,339 | 2,055 | 0,391 | 0,052 | 0,151 | 0,001 | 0,08 | 0,06 | 41,84 | 029 | 42,13 | 99,31

413 Leptosols 5-10 | 40,672 | 1,479 | 0,250 | 0,030 | 0,160 | 0,001 | 0,05 | 0,02 | 4243 | 023 | 42,66 | 99,46

10-20 | 49,813 | 0,904 | 0,120 | 0,081 | 0,049 | 0,000| 0 | ©0 | 5092 | 005 | 50,97 | 99,90

Dystric 0-5 | 14,899 | 2,467 | 0,428 | 0,030 | 0,283 | 0,005 | 0,17 | 0,33 | 17,82 | 079 | 1861 | 9576

411 Leptosols 5-10 | 9,240 | 1,807 | 0,250 | 0,030 | 0,156 | 0,009 | 0,17 | 1,55 | 11,33 | 1,89 | 1321 | 8573

1020 | 6,073 | 1,480 | 0,184 | 0,030 | 0,092 | 0,008 | 0,03| 2,33 | 777 | 246 | 1023 | 7595

, 0-5 | 13,149 | 2,097 | 1,009 | 0,021 | 0,178 | 0,001 | 0,06 | 0,05 | 1628 | 029 | 1657 | 98,26

21 Lle)gts(;[z)cls 5-10 | 7,972 | 1,192 | 0,503 | 0,014 | 0,153 | 0,002 | 0,08 | 027 | 968 | 051 | 10,19 | 95,04

1020 | 6,071 | 0,904 | 0,184 | 0,004 | 0,107 | 0,002 | 0,09] 075 | 706 | 095 | 811 | 8830

, 0-5 | 6397 | 4,808 | 0,089 | 0,008 | 0,201 | 0,002 | 0,04 | 0,07 | 11,30 | 031 | 11,61 | 97,31

415 Cfn‘i;‘scols 5-10 | 2,124 | 5548 | 0,029 | 0,008 | 0,120 | 0,001 | 0,04 | 0,04 | 771 | 020 | 791 | 9746

10-20 | 4272 | 6,163 | 0,029 | 0,004 | 0,070 | 0,002 | 0,03 | 0,01 | 1047 | 0,11 | 10,58 | 98,94

Eutric 0-5 | 18,515 | 1,890 | 1,055 | 0,021 | 0,169 | 0,002 | 0,09 | 0,02 | 2148 | 028 | 21,76 | 9871

405 Cambisols | 5-10 | 18,723 | 2,343 | 1,009 | 0,014 | 0,148 | 0,000 | 0,06 | 0,17 | 22,09 | 038 | 2247 | 98,32

10-20 | 14,147 | 1,727 | 0,874 | 0,004 | 0,094 | 0,001 | 0,07 | 0,12 | 1675 | 029 | 17,04 | 9833

, 0-5 | 22,765 | 1,808 | 0,661 | 0,021 | 0,143 | 0,001 | 0,03 | 0,01 | 2526 | 018 | 2544 | 99,28

410 Cfn‘lfi‘;ols 5-10 | 15468 | 0,945 | 0,285 | 0,014 | 0,215 | 0,001 | 0,14 | 0,32 | 1671 | 068 | 1739 | 96,11

10-20 | 15494 | 0,986 | 0,250 | 0,021 | 0,137 | 0,001 | 0,04 | 0,1 | 1675 | 028 | 17,03 | 9837

, 0-5 | 98,609 | 2,711 | 0,503 | 0,116 | 0,120 | 0,000 | 0,09 | 0,05 | 101,94 | 026 | 10220 | 99,75

401 Ciﬁg‘:s’;is 510 | 45,650 | 1,480 | 0,184 | 0,081 | 0,045 | 0,000 | 0,03 | 0,01 | 47,40 | 008 | 4748 | 99,82

10-20 | 47,696 | 1,110 | 0,152 | 0,098 | 0,017 | 0,000 | 0 | 0 | 4906 | 002 | 4907 | 99,97

, 0-5 | 20,200 | 1,109 | 0,184 | 0,052 | 0,078 | 0,087 | 0,59 | 2,82 | 21,54 | 358 | 2512 | 8577

417 Cii‘;giﬁs 5-10 | 15,466 | 0,575 | 0,120 | 0,052 | 0,053 | 0,019 | 0,54 | 1,64 | 1621 | 225 | 1847 | 87,80

10-20 | 26,973 | 0,493 | 0,059 | 0,066 | 0,052 | 0,000 | 0,03 | 0,02 | 27,59 | 0,10 | 27,69 | 99,63

_ 0-5 | 6,095 | 0,616 | 0,285 | 0,008 | 0,186 | 0,011 | 0,18 | 478 | 7,00 | 516 | 12,16 | 57,60

404 C?I;/l;tir;gls 5-10 | 1,175 | 0,082 | 0,089 | 0,008 | 0,058 | 0,003 | 0,11 | 4,52 | 135 | 469 | 604 | 2240

10-20 | 1,400 | 0,123 | 0,152 | 0,004 | 0,049 | 0,003 | 0,07 | 3,33 | 1,68 | 345 | 513 | 3271

_ 0-5 | 8843 | 1,233 | 0,428 | 0,008 | 0,113 | 0,003 | 0,14 | 0,67 | 10,51 | 093 | 11,44 | 91,90

408 Clznyitir;gls 5-10 | 3,747 | 0,329 | 0,285 | 0,008 | 0,100 | 0,004 | 0,1 | 2,48 | 437 | 268 | 7,05 | 61,94

10-20 | 1,600 | 0,164 | 0,120 | 0,001 | 0,051 | 0,004 | 0,09 3,07 | 1,89 | 322 | 510 | 369

. 0-5 | 9367 | 1,191 | 0,702 | 0,004 | 0,191 | 0,002 | 0,08 | 0,06 | 11,26 | 033 | 11,60 | 97,13

409 clfnylffsl;s 5-10 | 10,100 | 1,151 | 0,428 | 0,001 | 0,165 | 0,001 | 0,06 | 0,12 | 11,68 | 035 | 12,03 | 97,12

10-20 | 5297 | 0,699 | 0,542 | 0,004 | 0,114 | 0,001 | 0,05 039 | 654 | 056 | 7,10 | 92,17

. 0-5 | 13,024 | 1,480 | 0,830 | 0,021 | 0,247 | 0,007 | 0,08 | 0,82 | 1536 | 1,15 | 1651 | 93,01

414 Cljnylfir;gls 5-10 | 4,822 | 0,657 | 0,581 | 0,008 | 0,116 | 0,005 | 0,09 | 2,01 | 607 | 222 | 829 | 7321

10-20 | 4,024 | 0,534 | 0,250 | 0,008 | 0,072 | 0,002 | 0,05 | 2,09 | 482 | 221 | 7,03 | 6851

, 0-5 | 5650 | 0,576 | 0,503 | 0,008 | 0,426 | 0,014 | 0,05 | 515 | 674 | 564 | 12,38 | 54,43

412 Clzgli[:sl(ils 5-10 | 1,950 | 0,247 | 0,152 | 0,004 | 0,104 | 0,017 | 0,1 | 679 | 235 | 7,01 | 936 | 2512

1020 | 1,450 | 0,164 | 0,152 | 0,008 | 0,041 | 0,013 | 0,08] 556 | 1,77 | 569 | 747 | 2376

Dystric 0-5 | 10,892 | 1,027 | 0,503 | 0,030 | 0,256 | 0,011 | 027 | 1,71 | 1245 | 225 | 1470 | 8471

407 Cambisols | 5-10 | 6925 | 0,658 | 0,320 | 0,014 | 0,103 | 0,015 | 0,08 | 2,48 | 792 | 2,68 | 10,59 | 7473

10-20 | 4,643 | 0,534 | 0,152 | 0,008 | 0,015 | 0,005 | 0,01 | 0,42 | 534 | 045 | 579 | 9222
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Bpoj tauxe| Tom sewpinmra D(Z;)(?h Ca | Mg | K | Na | Mn | Fe | H | Al | BCE | AcExc | CEC | BS%
Plot no. Soil type cm emol(+)xkg %
_ 0-5 | 13,250 | 3,289 | 0,662 | 0,021 | 0,300 | 0,002 | 0,09 | 0,12 | 1722 | 051 | 17,73 | 97,11

416 C];;/l;tir;gls 5-10 | 5998 | 2,014 | 0,428 | 0,014 | 0,242 | 0,005 | 0,06 | 3,02 | 845 | 333 | 1,78 | 71,75
10-20 | 2,798 | 1,685 | 0,285 | 0,030 | 0,116 | 0,003 | 0,06 | 528 | 480 | 546 | 1026 | 4677

Albic 0-5 | 14,671 | 3,330 | 0,428 | 0,030 | 0,095 | 0,005 | 0,17 | 0,42 | 1846 | 0,69 | 1915 | 9639

423 Luvizols 5-10 | 7,99 | 2466 | 0,217 | 0,040 | 0,012 | 0,015 | 0,07] 588 | 1072 | 598 | 1670 | 64,20
10-20 | 9,700 | 3,577 | 0,217 | 0,081 | 0,016 | 0,002 [ 027 | 1,24 | 1357 | 1,53 | 1510 | 89,88

. 0-5 | 11,573 | 2,631 | 0,465 | 0,008 | 0,204 | 0,005 | 0,14 | 1,30 | 14,68 | 1,65 | 1633 | 89,90

424 Lﬁ’z‘gk 5-10 | 4,124 | 1,562 | 0,250 | 0,008 | 0,079 | 0,005 | 0,05 | 4,85 | 594 | 498 | 1093 | 5439
10-20 | 5497 | 2,260 | 0,152 | 0,008 | 0,110 | 0,002 | 0,04 | 3,09 | 792 | 324 | 11,06 | 7095

0-5 | 1,299 | 0,205 | 0217 | 0,004 | 0,006 | 0,026 | 0,12 | 411 | 1,72 | 426 | 599 | 2881

403 Albeluvisols | 5-10 | 4,050 | 0,329 | 0,059 | 0,008 | 0,001 | 0,008 | 0,07 | 3,56 | 445 | 3,64 | 808 | 5499
10-20 | 1,699 | 0,206 | 0,000 | 0,004 | 0,001 | 0,008 [ 0,07 | 336 | 1,91 | 344 | 535 | 3569

0-5 | 5000 | 1,110 | 0,391 | 0,021 | 0,106 | 0,177 | 0,14 | 400 | 652 | 442 | 1095 | 59,59

419 Albeluvisols | 5-10 | 2,249 | 0,575 | 0,285 | 0,008 | 0,051 | 0,122 | 0,1 | 493 | 3,12 | 520 | 832 | 3746
10-20 | 1,224 | 0,288 | 0,059 | 0,001 | 0,024 | 0,032 | 006 | 330 | 1,57 | 342 | 499 | 3151

0-5 | 6171 | 0,904 | 0,391 | 0,008 | 0,125 | 0,026 | 0,09 | 347 | 7,47 | 371 | 1,18 | 66,82

420 Albeluvisols | 5-10 | 4,749 | 0,617 | 0,465 | 0,014 | 0,117 | 0,030 | 0,1 | 399 | 584 | 424 | 1008 | 57,97
10-20 | 2,648 | 0452 | 0,391 | 0,021 | 0,055 | 0,058 | 0,09 | 424 | 351 | 444 | 796 | 4415

0-5 | 6370 | 0,863 | 0,744 | 0,040 | 0,503 | 0,021 | 0,29 | 402 | 802 | 483 | 1285 | 6238

406 Albeluvisols | 5-10 | 2,200 | 0,370 | 0,428 | 0,040 | 0,226 | 0,023 | 0,2 | 641 | 3,04 | 68 | 990 | 30,69
10-20 | 1,725 | 0,288 | 0,217 | 0,021 | 0,119 | 0,009 | 0,09 | 705 | 225 | 727 | 952 | 2364

. 0-5 | 46,050 | 6,325 | 0,250 | 0,098 | 0,015 | 0,000 | 0 | 0 | 5272 | 0,02 | 5274 | 99,97

427 G(f:;ifls 5-10 | 40,316 | 5259 | 0,217 | 0,116 | 0,004 | 0,000 | 0 | 0 | 4591 | 000 | 4591 | 99,99
10-20 | 42,798 | 6,160 | 0,184 | 0,135 | 0,004 | 0,000 | 0 | 0 | 4928 | 000 | 49,28 | 99,99

. 0-5 | 45335 | 5672 | 0,391 | 0,098 | 0,004 | 0,000 | 0 | 0 | 51,50 | 0,00 | 51,50 | 99,99

426 G(f:;ifls 5-10 | 38,929 | 6,082 | 0,250 | 0,116 | 0,004 | 0,000 | 0 | 0 | 4538 | 000 | 4538 | 99,99
10-20 | 36,892 | 8,715 | 0,428 | 0,230 | 0,003 | 0,000 | 0 | 0 | 4626 | 000 | 4627 | 99,99

« LUVISOLS (LV) - nunnmepusosana (re-
CMBVIPaHa) 3eM/bIIITA

« PLANOSOLS (PL) - nceynornejesu

« ALBELUVISOLS (AB) - cmeba mopmso-
JlacTa 3eM/bUIITA

FLUVISOLS (FL)

Fluvisoli (3em/pumiTa Ha peLleHTHMM aiy-
BUja/IHUM HAHOCKMA) Cy 3aCTYIUbeHVU Ha TPU
OuoMHAMKanmjcke Tadke. PasBujeHu cy y amy-
BUjyMMMa paBHMYAPCKUX peka. Ha 6monnamka-
IMjCKMM TadyKaMa KOHCTATOBAHM CY Ha HaMOp-
CKMM BUCHHaMa JO 75 MHB.

Ha raukama Ha KojuMa ce IpaTy CTambe
ITyMa 3aCTYIUbeH! Cy cnefiehyt mopTUnoBm:

Eutric Fluvisols - eyrpuanu ¢nysucon (ca
CTereHOM 3acMheHOCTH aicCOPITUBHOT KOMIITIe-
Kca Buite of 50 %)

Calcaric Fluvisols - xap6onatHu ¢myBucon
(ca mpucycTBOM COOORHNX KapbOoHaTa Ha AY-
6uHy izmedju 20 i 50 cm)

Mollic Fluvisols - ca pasBujeHNM XyMYCHO

o LUVISOLS (LV) - illimerised (acid) soils

« PLANOSOLS (PL) - pseudogleys

« ALBELUVISOLS (AB) - brown podzolic
soils

FLUVISOLS (FL)

Fluvisols (soils on recent alluvial sediments)
occur on three sample plots. They are developed
in alluviums of lowland rivers. The altitudes of
sample plots are up to 75 m.

The following subtypes are diagnosed on the
plots on which forest condition is monitored:

Eutric Fluvisols - eutric fluvisols (with degree
of adsorptive complex saturation above 50 %)

Calcaric Fluvisols - calcareous fluvisols (with
presence of free carbonates at the depth between
20 and 50 cm)

Mollic Fluvisols - with developed humus
accumulation horizon and base saturation degree
higher than 50 % - SEMIGLEY
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aKyMYZIaTVBHMM XOPM30HTOM U CTEIEHOM 3a-
cuhenoctn 6asama Behom om 50 % - JIMBA]I-
CKA LIPHULIA

GLEYSOLS (GL)

[nejen cy sacrymmenn Ha 4 OMOMHAVKa-
IIMjCKe TadKe, Ha HYDKMM HaJ]MOPCKIM BUCHHAMa
(u3mebhy 70 un 75 muB). Ha MecTnma rpe ce npatn
CTame ITyMa IPYCYTHa Cy IBa TUIIA:

Dystric Gleysols - ca crenenom 3acuheHoCTI
aJICOPITUBHOT KOMIIIEKCa MabyM of; 50 % (mpu-
CyTaH je Ha jejHOj OMOMHAMKALIN]CKOj TauKM)

Mollic Gleysols - ca pa3BujeHUM XyMYCHO
aKyMya/lTUBHUM XOPM3OHTOM I CTENEHOM 3a-
cnheHOCTV aICOPIITUBHOT KOMITIEKCa BehuM off
50 %. (3acTyIbeH je Ha TpM OMOMHAMKAIMjCKe
Tauke). [Io HaMOHATHOj KIMacUPNKAIVH Y OB3j
TUII T7Iejocona craga Humoglej - putcka mpHu-
1a).

REGOSOLS (RG)

Perocom (Hepas3ByjeHa 3eM/bMIITA Ha pac-
TPeCUTUM MATHYHMM CYIICTpaTMMa) IPUCYTHA
Cy Ha Tpy OMOMHAMKALIM]CKe TauKe, HA HA/[MOP-
CKMM BYCMHaMa of 252 10 943 MHB. 3acTyI/beHN
cy cnenehu TunoBu perocona:

Eutric Regosols - eyrpumunu perocomu (ca
CTerleHOM 3acMNeHOCTH aficCOPITUBHOT KOMIITIe-
Kca 6a3HyM KatjoHnma Behum o 50 %)

Calcaric Regosols - xapOOHAaTHU pPeroconu
(ca mpucycTBOM C1O6OTHUX KapOOHaTa)

Dystric Regosols - pucTpudnm peroconu (ca
CTereHOM 3acMNeHOCTH aicCOPITUBHOT KOMIITIe-
Kca MamuM of, 50 %)

LEPTOSOLS (LP)

Jlenrrocomn (xymycHO aKyMY/IaTHBHA
3eM/BMINTA) Cy 3aCTYIUbeHM Ha 24 OMOMHAIVKa-
IIMjCKUX Ta4yaKa, Ha HAAMOPCKUM BUCUMHaMa of 175
1o 1482 MHB. 3acTymbenu cy cnefehn Tumosm:

Eutric Leptosols - xymycHo cunuxamua
semmpumima (pankepu) ca cTenmeHoM 3acuhe-
HOCTM aJICOPIITUBHOT KOMITTeKca 6azama Behum
of 50 %. EyTrpuuHn paHkepu Cy NpUCYTHM Ha
TeT OMOMHAVMKAIIMCKIX TadaKa.

Dystric Leptosols - xymycHo cunukamua
semmuwima (paxkepu) ca cTeneHoM 3acuheHoCTH
aJICOPITHMBHOT KOMIUTeKca 6azama MambyM off 50
%. [IMCTpUYHY paHKepY Cy IPUCYTHYU Ha TP Ou-
OMHJVKALMjKe TauKe.
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GLEYSOLS (GL)

Gleys occur on 4 sample plots, at the lower
altitudes (between 70 and 75 m). Two types
occur on the plots on which forest condition is
monitored:

Dystric Gleysols - with degree of adsorptive
complex saturation below 50 % (present on one
sample plot)

Mollic Gleysols - with developed humus
accumulation horizon and the degree of
adsorptive complex saturation above 50 %
(present on three sample plots). According to
the national classification, this type of gleyosol is
Humogley).

REGOSOLS (RG)

Regosols (undeveloped soils on loose parent
rocks) are present on three sample plots, at
the altitudes from 252 to 943 m. There are the
following types of regosols:

Eutric Regosols - with the degree of adsorptive
complex saturation with base cations above 50 %

Calcaric Regosols - with the presence of free
carbonates

Dystric Regosols - with the degree of
adsorptive complex saturation below 50 %

LEPTOSOLS (LP)

Leptosols (humus accumulation soils) occur
on 24 sample plots, at the altitudes from 175 to
1482 m. The following types are diagnosed:

Eutric Leptosols - humus siliceous soils
(rankers) with the degree of adsorptive complex
saturation with bases above 50 %. Eutric rankers
are present on five sample plots.

Dystric Leptosols - humus siliceous soils
(rankers) with the degree of adsorptive complex
saturation with bases below 50 %. Dystric rankers
are present on three sample plots.

Rendzic Leptosols - rendzinas, with the
presence of limestone material which contains
more than 40 % of free carbonates.



Rendzic Leptosols - peno3une, ca IpUCyCTBOM
KpeumauyKor MaTepyjaja KOju CafpKu BUILIE Of
40 % cnobomgHMX KapOOHaTa.

Molic Leptosols - kpeurvauke ypruye (Kkanko-
MEJIAaHOCOMN) Cy IPVUCYTHE Ha TpU OMOMH/VIKA-
IMjCKe TaYKe.

Lithic Leptosols - mpucyTaH je Ha 1Be OMOVH-
muKanyjcke tauyke. Kapakrepumre ra Mana gy6u-
Ha conyma (10 oM W Mame) ¥ TUTUYHY KOH-
TaKT Ca T€OJIOLIKOM ITOJITIOTOM.

ARENOSOLS (AR) 2

HepasBujena sem/puuiTa Ha IecKy (apeHo-
COMM) Cy NMpPUCYTHM Ha JBe OMOMHAMKAIMjCKe
TauKe Ca JjBa TUIA:

Haplic Arenosols - Tunmyas necax 6e3 fapnx
TIeJOTeHEeTCKYIX ITpoLjeca

Calcaric Arenosols - xapbOHaTHM Iecak ca
IPUCYCTBOM CTIOOOHMX Kap6oHaTa

VERTISOLS (VR)

Cmonntie (BepTUCOM) CY IPUCYTHE HA TPU
OMOMHAMKALMjCKe Ta4yKe, HA HAIMOPCKUM BUCHU-
HaMa 5 - 327 MHB. Ha CBa TPJ IOKa/INTETa IIPUIIA-
najy tumy Eutric Vertisols.

CAMBISOLS (CM)

Kam6myna (cmeba sempmmra) cy Hajsa-
CTYIUbEHMja TPYIa Ha OMOMHAMKALIM]CKMM Ta-
ykama. Ha 72 OmomHpuKanujcke Tauke KOHCTa-
TOBAHO je IecT TUIoBa cMehux sempuiTa:

Eutric  Cambisols - eympuuna cmeha
3eM/bUIITA CY KOHCTaTOBaHA Ha 34 GuomHaMKa-
IMjCKe TauKe, Ha Ha/IMOPCKMM BUCHHaMa off 136-
1263 m.

Dystric  Cambisols - «kucena cmeha
3empULmMa Cy KOHCTaTOBaHa Ha 35 OMomHAu-
KallMjCKMX TavyaKa Ha HaIMOPCKMM BMCMHaMa
of 214-1526 M,

Humic Cambisols - xymycHo xuceno cmehe
3eM/BMIITE je KOHCTAQTOBAHO HA jefHOj OVMOMH-
[AMKAIMjCKO] TauKyM Ha HAaZMOPCKOj BUICMHMU Off
1191m.

Calcaric Cambisols - oBaj Tun Kamb1mcorna ce
He 1M37IBaja Kao 1moce0aH y HAlloj HAI[OHA/HO]
knacuukanuju. Kapaxrepuine ra mpucycrso
cnobogHNX KapboHaTa Ha AyOMHM Off HajMame
20-50 um op mospuvHe 3eM/buiuTa. KoHCcTaTo-
BaH je Ha 5 OMOMHAMKAIMjCKMX Tadyaka, Ha HaJ-

Molic Leptosols - calcomelanosols are present
on two sample plots.

Lithic Leptosols - present in one sample plot.
Characterised by low depth of solum (10 cm or
less) and lithic contact with bedrock.

ARENOSOLS (AR) 2

Undeveloped soils on sands (arenosols) are
present on two sample plots with two types:

Haplic Arenosols - typical sand without
further pedogenetic processes

Calcaric Arenosols - calcareous sand with the
presence of free carbonates

VERTISOLS (VR)

Smonitzas (vertisols) are present on three
sample plots, at the altitudes 5 - 327 m. At all three
sites they belong to the type Eutric Vertisols.

CAMBISOLS (CM)

Cambic (brown soils) are the most frequent
group on sample plots. Six types of brown soil
were diagnosed on 72 sample plots:

Eutric Cambisols - eutric brown soils are
diagnosed on 31 sample plot, at the altitudes of
136-1,263 m.

Dystric Cambisols - acid brown soil are
diagnosed on 28 sample plots at the altitudes of
214-1,526 m,

Humic Cambisols - humus acid brown soil is
diagnosed on one sample plot at the altitude of
1191m.

Calcaric Cambisols - this type cambisol
is not classified as a special soil type by our
national classification. It is characterised by
the presence of free carbonates at the depth of
minimum 20-50 cm from the soil surface. It is
diagnosed on 5 sample plots, at the altitudes of
12-480 m.

Chromic Cambisols - is diagnosed on 6
sample plots at the altitudes 339 - 1,354 m.
According to our national classification, this type
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MOPCKUM BUCHHaMa of, 12-480 M.

Chromic Cambisols - je kOHCTaTOBaH Ha 8
OMOMHAVMKAIMCKIX Ta4yaKa Ha HaJ[MOPCKUM BU-
cuHaMma 339-1354 m. Op 3em/bUIIITa U3 Hallle Ha-
IOHaTHe Kacudukanyje y oBaj TUI KaMOycona
craziajy pyoudunnpana sempumra (Terra rosa)
1 Heka cMeba Kpeumadka 3eM/BMINTA, YITABHOM
o0pasoBaHa Ha KpeumallMa ca MajJo HepacT-
BOpHoT ocratka (Terra fusca).

Gleyic Cambisols - je kOHCTaTOBaH Ha jef-
HOj OMOMHIMKALIMjCKOj TaYKVM HAa BMUCUHMU Off
135 MHB. Y 0Baj TuN KaM6Mcomna crafa cemue-
niejHo (NOMyT/IejHO) 3eM/BUIITE, OGHOCHO /IU-
éadcko cmedje 3emmuuime rpahe mpodpuma A

-(B) -1 - L.

SOLONETZ (SN)

CoroHer je KOHCTaTOBAaH Ha jefHOj OIOMH-
IVKALMjCKOj TAYKV Ha HAMOPCKO]j BUCKHM 0f, 70
M. [Ipunapa Tumy Gypsic Solonetz - ca cexyHzuap-
HOM aKyMy/IaliyjoM rurica 1o fy6mse o 100 mpm.

LUVISOLS (LV)

VmimepusoBaHa (ecuBMpaHa) 3eM/BMIINTA
KOHCTAaTOBaHA Cy Ha 14 6MOMHAMKAIVCKMX Ta-
YaKa, Ha HaAMOPCKMM BucHHama of, 141 go 1050
MHB. KoHCTaroBaHa cy yeTupy Tuma JIyBUCOa.

Chromic Luvisols - KOHCTaTOBaH je Ha JBe
OMOMHAMKALMjCKe TauKe. Y 0Baj TUII 3eM/BMIITA
crnafajy maysuconmu umju b xopusonT (mo Ha-
VM O3HaKaMa BT-XOpu30HT) uMa HujaHcy 6oje
7.5YP nnu jom BuIe IpBeHy U MHTEH3NUTET 60je
Behy o 4. On 3eM/buINTa M3 HAllle HAIMOHAIHE
KIacuduKalyje y oaj TUII CIIAZIAjy 7YBUCONU HA
kpeurvayuma (usbemwena Terra fusca).

Vertic Luvisols - KOHaCTaOBaH je Ha jefHOj
OMOVHAMKIAIMCKO] Ta4yKM, KapakTepuiie ra
VUTYBUja/TH/ XOPU30HT Ca BEPTUYHMM KapaKTe-
pUCTHKaMa.

Albic Luvisols - KoncratoBaH je Ha 11 610-
VIHAVMKIAIMjCKMX Tadaka. KapakTepuiue ra cset-
710 060jeH ¥ cTabo CTPYKTYMPAH eTyBUjaTHU XO-
PM3OHT, TAKOT TEKCTYPHOT CacTaBa.

Gleyic Luvisols - KoHcTaToBaH je Ha pBe
OMOMHAMKAIMjCKe TaykKe, 110 HAIIOj HAIVIOHAJI-
HOj KTacU(UKAINj) 0Baj TUI WIMMEPU30BAHOT
3eM/BMINTA CIAfla Y cemuenejHo (IOMYITIEjHO)
semspuinTe rpahe mpopmna A - E - br- 11 - I
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of cambisol is red soils (Terra rossa) and some
brown calcareous soils, in particular formed on
limestones with some unsolved residue (Terra
fusca).

Gleyic Cambisols - is diagnosed on one
sample plot at the altitude of 135 m. This type of
cambisol is semigley soil, i.e. meadow brown soil
profile structure A - (B) - C - G.

SOLONETZ (SN)

Solonetz is diagnosed on one sample plot
at the altitude of 70 m. It belongs to the type
Gypsic Solonetz - with secondary accumulation
of gypsum to the depth of 100 cm

LUVISOLS (LV)

Illimerised (lessivé) soils diagnosed are on
14 plots, at the altitudes from 141 to 1,050 m.
Four types of luvisol are diagnosed.

Chromic Luvisols - diagnosed on two sample
plots. This soil type includes luvisols whose
B horizon (per our marks Bt-horizon) colour
nuance 7.5YR or even more red and colour
intensity above 4. According to our national
classification, this type are luvisol on limestones
(bleached Terra fusca).

Vertic Luvisols - diagnosed on one plot, it
is characterised by illuvial horizon with vertic
characteristics.

Albia Luvisols - Diagnosed on 9 plots.
Characterised by light colour and poorly
structured eluvial horizon, of light texture.

Gleyic Luvisols - Diagnosed on two sample
plots, per our national classification this type of
illimerised soil belongs to semigley soil profile
structure A - E-Bt- C-G.



PLANOSOLS (PL)

13 rpyme mnceypmornejeBa KOHCTaTOBaHa Cy
fiBa TUIIA Ha TeT OMOMHAMKALIM]CKMX TadaKa Ha
HaJIMOPCKMM BucuHama off 113 mo 1107 m.

Eutric Planosols - Eyrpudnu mceypornejesn
Cy KOHCTaTOBaHM Ha JiBe OMOMHIMKAIIMjCKe Ta-
yke. Kapakrepumre ux crenen 3acnheHoctu 6a-
3ama Behu og 50 %.

Dystric Planosols - [luctpuanm niceyporneje-
BJ Cy KOHCTAaTOBAaHM Ha TPM OMOMHIMKAIMjCKe
Tauke. Kapakrepuie mx cremeH 3acuheHocTH
6asama afiCOPITMBHOI KOMIUIEKCAa Mamyu of 50
%.

ALBELUVISOLS (AB) 4

Cwmeba nmopzonmacra 3eM/BUIITA CY KOHCTATO-
BaHa Ha 4 OUMOVHAMKAIMjCKe TauKe Ha HA/MOp-
CcKuM BucuHaMa of 915 mo 1597 m.

F
L

P

do0eeT

PLANOSOLS (PL)

In the group of pseudogleys, two types are
diagnosed on five sample plots at the altitudes of
113 to 1107 m.

Eutric Plano sols - Eutric pseudogleys
are diagnosed on two sample plots. They are
characterised by the degree of base saturation
above 50 %.

Dystric Plano sols - Dystric pseudogleys
are diagnosed on three sample plots. They are
characterised degree by the degree of base
saturation of adsorptive complex below 50 %.

ALBELUVISOLS (AB) 4
Brown podzolic soils are diagnosed on 4
sample plots at the altitudes from 915 to 1,597 m.

Crmka 7. Tunosu sempuuita Ha BYT - Penry6rmka Cpouja
Figure 7. Soil types on sample plots - Republic of Serbia
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3. CTAILE ICXPAHE IIYMCKOT IPBERA
3opan Munemuh

Ha nojegyHuM OMOMHVIKAIL[MjCKVIM TadKa-
Ma, KOje pelpe3eHTyjy HajBaXKHUje HIYMCKe KO-
cucreme ypabhene cy donmjapae aHanmse u eBu-
[IEHTUPAH CaJp>Kaj MaKpO ¥ MMKPO eleMeHaTa
ucxpase y muurhy myMckor fpseha, kao u cagp-
Kaj TOKCMYHMX e/leMeHaTa.

[IpaBuiHa McxpaHa mymMcKor apseha u us-
Ga/raHCHPaH OFHOC NOje[THNX XPAaH/BJBIX MaTe-
pMja y acMMIIALIOHUM OpTraHMMa CY IPeRyC/IoB
32 IbJIXOB YCIIellIaH pacT U pa3Boj, OTIIOPHOCT Ha
IIaTOTeHe OpraHy3Me ¥ Ha abMOTCKe areHce Cy-
mewa. Op cxpane mrymckor fpseha saBucu mwu-
XOBa CIIOCOOHOCT Jja TOC/Ie eKCTPEMHMX CYIIa,
jaKoT MCyLIMBaba 3eM/bUIITA 1 YCHIOpaBaba Q-
3MOJIOIIKMX IIpolieca O MMHUMYMa, TIOHOBO ycC-
IocTaBe (PU3VOJIONIKe Ipoliece TyH!M MHTEH3N-
TeToM. JJoBO/bHa pe3epBa XpaH/bUBUX MaTeplja,
KOjy mocepyje ApBo, oMoryhasa fa nocsie Hamasa
IITeTHUX VHCEKATa, a HAPOUUTO KOJ] TONMoOpCTa,
OOHOBM JIUCT M OICTaHe y XMBOTY. ButanHa u
3paBa cTabsa, Koja MMajy YC/IOBe 3a yCBajame
TOBO/bHMX KONMMYMHA XPaH/BMBUX Marepuja Cy
y CTamy Ja JaKile OJHeCy MITeTHe YTUliaje at-
MOCQEepCKIX IOy TaHaTa.

Opn ycBajama XpaH/BMBMX MaTepuja U3
3eM/bUIITA, AUPEKTHO WIM MHAVPEKTHO, 3aBU-
CU €KOJIOIIKA CTAOVMIHOCT ITYMCKOT €KOCHCTe-
Ma, OHOCHO CITOCOOHOCT fia Ce IOC/Ie n3Bohema
VI3 paBHOTEXe BpaTy y HpBOOMUTHO cTrame. [lo-
BO/bHE KONMMYMHE OV/bHMX acHMMUIATVBA ¥ W3-
OalaHCMpaH OFHOC XpaH/bUBMX Marepyuja Koje
npsehe ycBaja 13 3eM/BMINTa OffpakaBajy ce Ha
cBe QyHKIHMje myMcKor ekocuctema. Op ucxpa-
He IyMCKor pBeha 3aBucH yKyIHa IPOAYKIMja
IipBHE 3aIlpeMIHE U IIPOU3BOLHY eeKTH IIyMe,
3aTUM CKJIOII, Ofi KOjeT 3aBJCe 3alITUTHA Y XMU-
IposIoIIKa pyHKIMja IIyMe, a Takole 11 eCTeTCKOo
IleKopaTuBHa QyHKIMja.

YcBajame XpaH/BMBMX MaTepuja Off CTpaHe
6wpaka u3 sem/pMInTa HOKpehe TpaHcIMpayja.
Vcxpana mymckor npseha je cmoxen ¢usuo-
JIOIIKM TIPOILIEC, KOjU C jefHe CTpaHe 3aBUCHU Off
XEeMMjCKMX CBOjCTaBa 3€M/bMILNTA, OJHOCHO Off
bEeroBe CIIOCOOHOCTM Jja Y BETeTallMOHOM IIe-
puony 06e36emy mymckom apsehy noBospHE KO-
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3.FOREST NUTRITION
Zoran Miletié

Foliar analyses were performed at some
sample plots which represent the most important
forest ecosystems, including the contents of
nutrient macro-elements and micro-elements in
the foliage of forest trees, as well as the content of
toxic elements.

The correct forest nutrition and the balanced
proportion of the particular nutrients in the
assimilation organs are the precondition of the
successful growth and development, resistance
to pathogenic organisms and abiotic agents of
dying. Forest nutrition affects the capacity of the
trees to reestablish the full-intensity physiological
processes after extreme drought, intensive soil
drying and slowing down the physiological
processes to the minimum. The sufficient storage
of nutrients in the tree enables the re-leafing and
the survival after the infestation of insect pests
especially in the case of defoliation. The vital
and healthy trees, in the conditions of available
sufficient quantities of nutrients,are able to endure
the harmful effects of atmospheric pollutants.

Ecological stability of forest ecosystems
depends directly or indirectly on the absorption
of nutrients from the soil, i.e. their ability to re-
establish the original state after being out of
balance. Sufficient quantities of plant nutrients
and the balanced proportion of nutrients taken
in from the soil are reflected in all functions
of forest ecosystems. Forest nutrition affects
the total production of wood volume and the
forest production effects, then the canopy,
which is important for the protection and forest
hydrological function, and also the aesthetical
and ornamental functions.

Nutrient absorption from the soil by plants
is triggered by transpiration. Forest nutrition is a
complex physiological process, which on the one
hand, depends on the chemical soil properties,
i.e. on its capacity to supply the forest trees with
sufficient quantities of nutrients available to the
plants during the vegetation period, and on the
other hand, on the total site conditions which
affect the physiological processes in plants. The
decisive site conditions are also the climate, first



M4yHe 6M/bKaMa IPUCTYIAYHNX ACUMIIATHBA,
a C Ipyre Off YKYIIHMX CTaHMIIHMX YCIOBA KOjU
yTu4y Ha Qpuanonolke nporece kox 6mmpaka. Ox
OCTa/IVX CTAaHMIIHMX YC/IOBA KIMMATCKY MMajy
IIPECYAHY YOIy, a IIpe CBera TeMIlepaType, jep
OHe ofipehyjy moTeHLMjaMHy eBaloOTpaHCIMpa-
IMjy, @ 3aTUM KOMMYMHE ¥ Pacloper MajaByHA
Koje 06e36ehyjy Bomy y 3eM/BULITY - 3eM/bUIIHN
PacTBOp Y KOjeM ce Hajade pacTBOP/bUBY 007N~
IV XpaH/BMBMUX MaTepyja Koje yCBaja LIYMCKO
npBehe 1 off KOjiX 3aBUCH CTBapHA €BAIIOTPAHC-
nupanyja. MakpoK/IMMYy CTAHMIITA MOTUPUKY]Y
oporpadcku ycrmoBu (HafMOpCKa BUCHHA eKC-
no3uiyja, Haruo), a Takobhe u usmyka cBojcTBa
3eMJBMINTA, IIPe CBera KaIaIMTeT 3afipKaBarmba
IIPUCTYTIaYHe BOJie 3a OVIbKe.

[loysgaHux mopjaraka O ONTUMATHUM KO-
MUYVHAMA U OJHOCY IIOjeAVHMX XPaH/bMBUX
elleMeHaTa y acUMMIALMOHMM OpraHMMa 3a
IPOBEHMjeHIMje HAINX LIIYMCKUX BpPCTa HeMa.
CurypHo je ma onTMManaH OFHOC U KOMMYMHE
XpaH/BMBYX MaTepyja y aCUMMIALMOHUM Opra-
HIMA, Tie Ce Haja3M IHUXOBa HajBeha KOHIlEH-
Tpauuja, 3aBUCK Of TeHEeTCKe NpumaroheHocTu
fiate BpcTe ApBeha CTAaHMIIHMM YCTOBMMA IOJ
KOj/Ma TeHepauMjamMa orcraje u pacre. Ilocra-
B/beHE OMOMHJMKAIVjCKe Tauke Ha TEePUTOPUjU
Perrybrmike Cpbuje pempeseHTyjy pasmmdute
CTaHUIIIHE YCIOBE, KaKo effadcke TaKO U K/IMMaT-
cke. 360r TOTa Cy KOJf MCTUX BpcTa ApBeha, a mox
Pa3MMUNTUM CTAaHMIIHMM YC/IOBMMA KOHCTa-
TOBaHe pas3/M4uTe KOMMYMHE MaKpoeleMeHaTa
VICXpaHe.

Mertope papa: JVicimtuBama crama MCXpa-
He mrymckor fpseha cy obaBpeHa Ha 23 6uo-
VIHMIKAIVjCKe Tadke, U 4eMy je obyxsaheHo
11 nHajpaxHujux BpcTa. DommjapHe aHamuse
cy ypabeHe 3a jemy (Abies alba), 6yxBy (Fagus
moesiaca), cmpay (Picea abies), nep (Quercus
cerris), cmagyH (Quercus frainetto), KuUTHaK
(Quercus petraea), nyxmwak (Quercus robur),
6arpeMm (Robinia pseudoacacia), rpab (Carpinus
betulus), xneH (Acer campestre) u jacen (Fraxinus
angustifolia).

Y30pKoBame acCHMIIALVOHNX OpraHa oba-
B/bEHO je Ca 110 TPM CTa0/Ia Ha CBaKOj OMOMH/IMKA-
mmjckoj Taukn. CakyIubame y3opaka je obaBrbe-
HO Ha NoYeTKy ¢eHo(ase mpomeHe 6oje nmuurha
ropme TpehuHe KpolIme, CyleHN Ha TeMIepa-

of all the temperature, because they determine
the potential evapotranspiration, then the
quantity and distribution of precipitation, which
supply soil water - soil solution containing the
soluble forms of nutrients taken in by forest
trees and deciding the actual evapotranspiration.
The macro- climate of the site is modified by
the orographic conditions (altitude, exposure,
slope), and also by physical properties of the soil,
primarily the capacity of holding the available
water for the plants.

There are no reliable data on the optimal
quantities and ratios of individual nutrient
elements in the foliage of the provenances of our
forest species. By all means, the optimal ratio
and quantity of nutrients in the foliage (which
contains the highest concentrations) depends
on the genetic adaptation of the tree species to
site conditions in which the species survives and
grows for generations. The installed sample plots
on the territory of the Republic of Serbia repre-
sent different site conditions, both edaphic and
climate. For this reason, the same tree species,
under different site conditions, contains different
quantities of macro-elements.

Methods: The status of forest nutrition was
monitored on 23 sample plots, with 11 most
important tree species. Foliar analysis were
made for the foliage of fir (Abies alba), beech
(Fagus moesiaca), spruce (Picea abies), Turkey
oak (Quercus cerris), Hungarian oak (Quercus
frainetto), sessile oak (Quercus petraea), European
oak (Quercus robur), black locust (Robinia
pseudoacacia), hornbeam (Carpinus betulus),
common maple (Acer campestre) and narrow-
leaved ash (Fraxinus angustifolia).

The foliage is sampled from three trees on
each sample plot. Sampling is performed at the
beginning of the phenophase of yellowing of
the leaves of the upper third of the crown. The
samples are dried at the temperature of 40°C to
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Typu of, 40°C 10 Ba3[gyLIHO CYBOT CTamba, camiie-
BEHJ, XOMOTEHI30BaHN ¥ /1ab0OPaTOPUjCKM VIC-
IUTaHMN.

Jlabopatopujcka UCINTHBAba Cy 00aB/beHa

y maboparopujaMa 3a MCIUTHUBAE 3eM/bUINTA U
6wpHOT Marepujana VHCTUTYTa 3a IIyMapCcTBO
n Illlymapckor dakynrera. IIpumpema ysopa-
Ka 3a (onujapHe aHaIM3e M3BPIICHA je MOKPUM
CaropeBameM y a30THOj KMCEIVHM Ca BOJIOHUK
nepoKcuioM. VI3 oBako pUIIpeM/beHIX Y30paKa
oxpebenn cy:

o campxaj dochopa MeTomOM KONOpUMeE-
TpUje ca Kajaj-XJI0pULOM Y3 IIPUCYCTBO
MO/MOMEHOBOT PeareHca;

¢ CaJIpKaj Ka/IMjyM MeTOfoM ITaMeH(pOTO-
MeTpuje;

o Kanuujym u MaraesujyMm AAC metoom;

» MUKpPO€E/TIeMEHTH VICXpaHe ¥ TOKCUYHU eJle-
MeHTH (IIVIHK, MaHTaH, TBoXDe, 6akap, oo-
Bo 1 Kagmujym) AAC MeTozioM

Capmpxaj asoTa u cymmopa ofpebusan je

IIoCeOHMM aHaIM3aMa | To:

« a30T MeTofoM 1o Kjenmmaxny,

o CyMIIOp TYPOUIVIMTPUjCKOM METOZOM,
IIpU Y€MY je MOKpO CIla/bMBarbe y30paKa
U3BPILEHO Yy a30THOj ¥ IIEPXI0PHO]j Kyce-
JIMHY Ca BOJIOHYUK-TIEPOCKMUTIOM.
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air dry state, ground, homogenised and laboratory
tested.

Laboratory testing was performed in the
laboratories for soil and plant material testing
at the Institute of Forestry and the Faculty of
Forestry. Sample preparation for foliar analysis
was performed by wet combustion in nitrogen
acid with hydrogen peroxide. The prepared
samples were determined as follows:

o content of phosphorus - colorimetry
with tin-chloride, with the presence of
molybdenum reagent;

« content of potassium -flame photometry;

« calcium and magnesium - AAS method;

« nutrient microelements and toxic elements
(zinc, manganese, iron, copper, lead and
cadmium) AAS method

The contents of nitrogen and sulphur were
determined by special analyses:

« nitrogen - Kjeldlahl method,

o sulphur - turbidimetry, wet combustion of

samples in nitrogen and perchloric acid
with hydrogen-peroxide.



Pesynratn

Results

Tabema 9. Konyentpanpuje Maxpo eneMeHara ucxpase y yetnsama jene (Abies alba) Ha pasnuanuTyM CTaHMIITIMA

Table 9. Concentration of nutritient macro-elements in fir (Abies alba) needles at different sites

. OsHaka TuI P K Ca M N S
bpoj Tauke
3€M/bUIITA
No. plot
Seal type mg/g mg/g mg/g mg/g mg/g mg/g
401 CMer 0,50 4,47 12,12 1,37 12,94 4,07
402 LPmo 0,38 5,99 8,85 1,07 11,48 3,68
415 CMeu 0,62 3,90 5,29 2,68 16,45 4,07
418 LPli 0,38 2,71 18,25 1,74 11,18 3,76
420 ABau 0,78 3,81 7,66 1,34 14,25 4.09
ITpocex / Average 0,53 4,18 10,43 1,64 13,26 3,93
o 0,17 1,20 5,01 0,63 2,17 0,20
Ccv 32,20 28,65 48,08 38,32 16,33 5,03
Tabena 10. KoHuenTpammje TOKCHYHMX eIeMeHaTa M MUKPOe/eMeHaTa JICXpaHe y 4eTHHaMa jere
(Abies alba) Ha pasmMYUTUM CTAHULITHMA
Table 10. Concentration of toxic elements and microelements in fir (Abies alba) needles at different sites
Bpoi Osnaka Tun 7n Mn Fe Cu Pb Cd
Poj Tauke
NO lot 3eM/bUIITA
P Seal type Re/g Re/g Ke/g Ke/g Ng/g ng/g
401 CMer 35,57 535,56 56,98 4,75 0,00 58,98
402 LPmo 31,81 277,00 39,80 3,91 0,67 0,00
415 CMeu 24,64 172,64 51,94 4,99 0,25 332,97
418 LPli 33,75 409,98 73,25 3,75 0,50 0,00
420 ABau 31,62 663,22 68,13 4,49 0,91 216,25
ITpocex / Average 31.48 411,68 58,02 4,38 0,47 121,64
o 4,15 196,15 13,27 0,53 0,35 147,59
Ccv 13,17 47,65 22,87 12,18 75,50 121,33

mg/g
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Ipadukon 1. KonuenTpauuje Makpoenemenara ucxpase y mmhy jerne (Abies alba)

Ha Pa3/IYNTIM TUTIOBJMA 3€M/BIIITA
Diagram 1. Concentration of nutrient macro-elements in fir (Abies alba) needles on diferent soil types
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Tabena 11. KonuenTpanuje Makpo enemMeHata ucxpate y yetuHama cmpue (Picea abies)
HA Pas/IMIUTUM CTAHUIITHMA
Table 11. Concentration of nutritient macro-elements in spruce (Picea abies) needles at diferent sites

. Osnaka Tim P K Ca M N S
Bpo] radre 3eM/bUIITA

No.plot Soil type mg/g mg/g mg/g mg/g mg/g mg/g
401 CMer 0,64 5,23 4,57 0,83 14,46 3,70
402 LPmo 0,41 6,23 7,76 0,89 11,59 3,69
406 ABau 1,29 5,12 5,69 0,65 15,03 3,75
417 CMer 0,69 4,68 11,75 0,76 11,25 4,30
418 LPli 0,58 4,68 6,44 0,75 11,32 3,54
419 ABau 1,02 2,79 4,93 1,05 15,06 3,96
420 ABau 0,99 3,32 10,76 1,06 12,76 4,25
ITpocex / Average 0.80 4,58 7,41 0,86 13,07 3,88
o 0,31 1,17 2,84 0,15 1,75 0,29
cv 38,28 25,60 38,29 18,01 13,40 7,59

Tabema 12. KoHueHnTpanyje TOKCUYHUX eJleMeHaTa I MIKpPOe/IeMeHaTa VICXpaHe
y mumthy cmpue (Picea abies) Ha pa3mrauTiM CTaHUIITIMA
Table 12. Concentration of toxic elements and micro elements in the spruce (Picea abies) foliage at different sites

Bpoj rauxe OsHaka Tun Zn Mn Fe Cu Pb Cd
No. plot 3eM{bmmTa
Soil type Ng/g Ng/g Ng/g Ng/g Ng/g ng/g
401 CMcr 28,82 251,18 43,98 3,50 0,00 0,00
402 LPmo 35,36 552,94 52,68 3,08 0,58 0,00
406 ABau 27,61 2831,04 86,90 4,96 0,67 135,35
417 CMcr 25,21 558,47 38,95 2,50 0,25 299,58
418 LPli 25,72 70,93 53,20 3,25 0,50 24,98
419 ABau 25,75 1113,83 42,08 2,75 0,25 66,68
420 ABau 40,79 510,41 71,25 4,41 1,17 108,21
ITpocex / Average 29.89 841,26 55,58 3,49 0,49 90,68
o 5,94 935,21 17,48 0,89 0,38 105,89
CcV 19,86 111,17 31,46 25,52 77,19 116,78
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Ipadukon 2. KonuenTpauuje makpoenemenara uicxpate y mhy cmpde (Picea abies)
Ha Pa3NUuUTIM TUIOBIMA 3eM/bUIITA

Diagram 2. Concentration of nutritient macro-e

lements in spruce (Picea abies) needles on different soil types
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Tabema 13. KonnenTpanuje Makpo enemMeHara ucxpane y mmuhy 6ykse (Fagus moesiaca) Ha pasmuiauTiM CTaHUIITIMA

Table 13. Concentration of nutritient macro-elements in the foliage of beech (Fagus moesiaca) at different sites

Bpoj auxe OsHaxka T P K Ca M N S
No. plot SEMTBUILITA

Soil type mg/g mg/g mg/g mg/g mg/g mg/g
13 CMeu 0,80 5,75 11,58 1,68 13,50 4,19
44 CMeu 1,15 9,82 12,33 1,74 13,44 3,60
48 LVab 0,74 7,21 12,66 1,83 12,75 3,79
57 LVab 1,28 6,34 18,65 1,23 12,85 4,25
401 CMcr 0,12 2,73 12,97 1,34 8,98 3,83
402 LPmo 0,25 5,52 28,15 1,96 18,85 7,90
403 ABau 1,01 7,09 8,87 1,56 13,74 3,97
404 CMdy 1,06 4,79 7,91 1,38 12,23 3,95
406 CMdy 1,46 5,12 5,72 0,90 14,89 3,83
407 CMdy 0,98 6,08 9,55 1,56 18,48 3,87
408 CMdy 0,96 6,21 8,55 1,04 16,02 3,84
409 CMdy 1,24 6,31 9,66 1,72 20,41 4,12
410 CMeu 1,79 7,46 16,84 2,07 18,59 4,31
411 LPdy 0,80 3,92 13,08 3,11 7,36 3,92
413 LPrz 0,89 10,35 17,15 2,45 19,19 3,77
414 CMdy 1,06 9,09 9,61 1,72 16,77 4,64
415 CMeu 0,69 4,88 4,25 4,23 17,06 4,23
418 LPli 0,65 4,42 3,52 0,80 9,66 3,90
ITpocex / Average 0,94 6,28 11,73 1,79 14,71 4,22
o 0,40 2,00 5,86 0,82 3,76 0,95
(A% 42,04 31,84 49,95 45,73 25,56 22,56

Table 14. Concentration of toxic elements and microelements in the foliage of beech (Fagus moesiaca) at difterent sites

(Fagus moesiaca) Ha pa3MMYUTIM CTAHUIITHMA

Tabema 14. KoHueHTpanyje TOKCHYHUX e/leMeHaTa I MIKpoe/eMeHaTa yicxpaHe y iy 6ykse

Bpoj rauke OsHaka tun Zn Mn Fe Cu Pb Cd
No. plOt SeM.H)MLHTa
Soil type Ng/g Ng/g Ng/g Ng/g Ng/g ng/g
13 CMeu 36,42 299,17 165,92 6,92 1,83 75,00
44 CMeu 27,00 800,00 98,75 5,75 1,25 0,00
48 LVab 28,50 557,50 122,00 4,25 2,50 25,00
57 LVab 25,50 935,00 175,25 4,75 3,50 0,00
401 CMcr 23,24 382,28 82,83 7,00 0,75 0,00
402 LPmo 54,68 530,78 183,25 18,48 0,75 0,00
403 ABau 19,74 817,22 98,14 4,92 1,08 41,65
404 CMdy 17,74 793,42 124,43 5,16 1,08 33,30
406 CMdy 29,58 1583,95 90,99 6,42 1,58 283,21
407 CMdy 27,91 307,31 69,97 6,58 3,00 133,37
408 CMdy 29,20 1860,45 98,26 5,49 1,41 16,64
409 CMdy 27,15 394,16 128,85 7,08 2,00 158,19
410 CMeu 44,14 524,31 155,87 7,91 1,67 174,85
411 LPdy 25,63 662,81 82,40 5,16 1,66 0,00
413 LPrz 28,94 205,54 104,79 10,06 3,08 133,04
414 CMdy 28,38 398,83 116,76 7,57 3,08 316,25
415 CMeu 15,07 190,61 109,45 7,24 3,75 432,80
418 LPli 25,97 341,39 78,92 3,25 0,50 0,00
ITpocex / Average 28,60 643,60 115,93 6,89 1,92 101,29
o 9,15 451,94 34,16 3,29 1,01 129,09
([&\% 31,99 70,22 29,46 47,79 52,35 127,45
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Ipadukon 3. Konnenrpanuje Makpoenemenara vicxpate y mhy 6ykse (Fagus moesiaca)

Ha pa3INIUTUM TUIIOBMMA 3EM/bUIIITA

Diagram 3. Concentration of nutritient macro-elements in the foliage of beech (Fagus moesiaca) at difterent soil types
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TUNBU 3EMIbULLTA:

ABau - Albeluvisol Alumic
CMcr - Cambisol Chromic

LPdy — Leptosol dystric LPmo - Leptosol Molic
LPli - Leptosol Litic LPrz - Leptosol Rendzic

LVab - Luvisol Albic

Tabena 15. KonuenTpanuje Makpo enemMenara ucxpase y muhy nepa (Quercus cerris) Ha pasmmduTHM CTaHUIITIMA
Table 15. Concentration of nutritient macro-elements in the foliage of Turkey oak (Quercus cerris) at different sites

. OsHaka THI P K Ca M N S
bpoj Tauke
3eM/bUIITA
No. plot .

Soil type mg/g mg/g mg/g mg/g mg/g mg/g
8 PLdy 1,93 6,56 10,74 3,00 14,00 4.02
19 LVvt 1,35 6,85 6,44 3,18 24,10 3.75
80 LVab 1,11 4,20 5,60 1,40 13,00 3.90
81 CMeu 1,30 6,10 11,84 1,52 17,03 4.06
88 LVab 1,82 6,82 15,03 1,98 10,00 4.02
93 CMca 1,37 6,38 16,41 1,03 14,06 4.20
ITpocek / Average 1.48 6,15 11,01 2,02 15,37 3,99
o 0.32 1,00 4,39 0,89 4,84 0,15
CcvV 21.71 16,20 39,85 43,85 31,47 3,83

Tabena 16. KoHueHnTpaiije TOKCHYHNX eleMeHaTa i MIKPOE/eMEeHATa MICXPaHe
y mmuhy nepa (Quercus cerris) Ha pasIMYUTIM CTAHUIITAMA
Table 16. Concentration of toxic and microelements in the foliage of Turkey oak (Quercus cerris) at difterent sites

Bpoj rauxe Osnaka tun Zn Mn Fe Cu Pb Cd
No. plot seM.IbmmTa
Soil type Ng/g Ng/g Ng/g Ng/g Ng/g ng/g
8 PLdy 19,00 1400,00 123,25 2,50 0,25 75,00
19 Lvvt 15,25 77,50 126,75 5,25 0,75 0,00
80 LVab 16,00 985,00 161,00 4,50 1,50 25,00
81 CMeu 34,75 528,33 323,67 6,00 1,00 33,33
88 LVab 26,00 2177,50 205,00 3,75 2,75 225,00
93 CMca 17,25 275,00 194,25 5,25 2,00 25,00
IIpocek / Average 21,38 907,22 188,99 4,54 1,38 63,89
o 7,61 786,66 74,03 1,26 0,90 82,61
CcvV 35,58 86,71 39,17 27,73 65,57 129,30

50




Ipaduxon 4. KoHuenTpanuje MakpoeneMeHata ucxpase y mihy nepa (Quecus cerris)
Ha PasNUINTIM TUIIOBIMA 3eM/bIIITA
Diagram 4. Concentration of nutritient macro-elements in the foliage of Turkey oak (Quercus cerris) at difterent soil types
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Ta6erna 17. KonuenTpanuje Makpo eneMeHata ucxpase y mumhy cmagysa (Quercus frainetto)
Ha PasNNINTIM CTAHUIITIMA
Table 17. Concentration of nutritient macro-elements in the foliage of Hungarian oak (Quercus frainetto) at different sites

I N S T O
No. plot Soil type mg/g mg/g mg/g mg/g mg/g mg/g
7 PLdy 2,15 9,36 9,04 1,54 16,08 448
8 PLdy 1,62 5,71 11,99 1,99 15,54 3,98
17 CMdy 0,72 6,28 7,84 3,28 12,52 4,10
18 VReu 1,07 9,29 10,60 1,98 19,52 4,40
80 LVab 133 6,50 10,06 1,93 12,97 4,04
88 LVab 2,27 8,26 13,20 2,26 15,67 3,94
416 CMdy 1,49 7,15 11,38 1,76 18,11 3,92
ITpocex / Average 1,52 7,51 10,59 2,11 15,77 4,12
o 0,56 1,48 1,81 0,56 2,52 0,23
cv 36,52 19,64 17,09 26,69 15,98 5,49

Tabena 18. KonienTpanje TOKCYHIX eleMeHaTa Ml MUKPOe/TeMeHaTa MCXpaHe
y mimhy cnagyna (Quercus frainetto) Ha pasmUYMTIM CTAHUIITIMA
Table 18. Concentration of toxic elements and microelements in the foliage of Hungarian oak (Quercus frainetto) at different sites

Bpoj Tauke ?:;;K;;f: Zn Mn Fe Cu Pb cd
No. plot Soil type Rg/g Rg/g Rg/g Rg/g Re/g ng/g
7 PLdy 18,83 3436,67 148,25 7,75 0,67 41,67
8 PLdy 26,38 1556,25 210,50 5,25 1,25 125,00

17 CMdy 14,00 1977,50 109,25 4,75 1,25 0,00

18 VReu 20,50 467,50 174,50 6,75 1,00 0,00
80 LVab 19,50 2412,50 253,25 5,50 1,13 25,00
88 LVab 18,75 2256,25 177,88 475 1,13 100,00
416 CMdy 26,22 1647,14 105,88 8,66 0,25 332,94
ITpocex / Average 20.60 1964,83 168,50 6,20 0,95 89,23
o 4,40 909,37 53,09 1,55 0,37 117,69
cv 21,37 46,28 31,51 24,95 38,81 131,89
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Ipaduxon 5. Konuenrpanuje MmakpoeneMenara ucxpase y muhy cragysa (Quercus frainetto)
H Pa3/IMYNMTIM THIIOBUMA 3eM/BUIIITA

Diagram 5. Concentration of nutritient macro-elements in the foliage of Hungarian oak (Quercus frainetto) at different soil types
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Tabena 19. Konuenrparmje Makpo enemenara ucxpate y muuthy kurmaka (Quercus petraea)
Ha pa3mnMInTUM CTaHNIITMA
Table 19. Concentration of nutritient macro-elements in the foliage of sessile oak (Quercus petraea) at different sites

e | et [0 [k [ e [ow [N T
No. plot Soil type mg/g mg/g mg/g mg/g mg/g mg/g
46 CMdy 0,74 6,09 11,11 1,50 8,09 3,46
93 CMca 1,43 6,26 17,87 2,04 11,72 4,01
ITpocek 1,08 6,17 14,49 1,77 9,91 3,74

Tabema 20. KoHueHnTpanyje TOKCUYHUX eleMeHaTa I MIKpPOe/IeMeHaTa VICXpaHe
y muhy kutwaka (Quercus petraea) Ha pasIuYNTIM CTaHUIITIMA
Table 20. Concentration of ntoxic elements and microelements in the foliage of sessile oak (Quercus petraea) at difterent sites

Bpoj Tauke 2:;;;?;:[: Zn Mn Fe Cu Pb Cd
No. plot Soil type ug/ uglg Hg/g ng/g ng/g ng/g
46 CMdy 29,25 2745,00 80,00 5,00 1,75
93 CMca 19,88 426,25 103,50 5,25 1,38
ITpocex 24,56 1585,63 91,75 5,13 1,56

Ta6ena 21. KonnenTparuje Makpo eneMeHata ucxpae y mumhy myxmaka (Quercus robur)
Ha Pa3/IMIUTUM CTAHUIITHMA
Table 21. Concentration of nutritient macro-elements in the foliage of European oak (Quercus robur) at different sites

. O3Haka TuI
BPOJ ratxe 3eM/bHUIITa P K Ca M N S
No. plot Soil type mg/g mg/g mg/g mg/g mg/g mg/g
86 RGdy 1,79 7,96 12,10 2,98 17,06 4,07

Tab6ena 22. KonueHTpanyje TOKCHYHNX e/leMeHaTa ¥ MUKpOeTIeMeHaTa MCXpaHe
y mmhy myxmaxa (Quercus robur) Ha pasmdUTIM CTAHUIITIMA
Table 22. Concentration of toxic elements and microelements in the foliage of European oak (Quercus robur) at different sites

. OsHaka Tun
Bpoj Tauke S Zn Mn Fe Cu Pb Cd
No.plot Soil type ug/e ug/e /g ng/'g ng/g ng/g
86 RGdy 19.83 1097,50 183,83 483 1,42 8333
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Tabena 23. KonuenTparuje Makpo enemeHara ucxpate y muthy 6arpema (Robinia pseudoacacia)
Ha Pa3NUINTIM CTAHUIITIIMA

Table 23. Concentration of nutritient macro-elements in the foliage of black locust (Robinia pseudoacacia) at different sites

. OsHaka TiIx P K C M N S
BPOJ ratxe 3eM/bIIITA !
No. plot Soil type mg/g mg/g mg/g mg/g mg/g mg/g
12 LVab 1,69 13,37 29,85 1,26 20,11 4,40

Taberna 24. KoHLeHTpaljyje TOKCHYHIX elleMEHaTa I MUKpOe/TeMeHaTa MiCXpaHe

y muuthy 6arpema (Robinia pseudoacacia) Ha pasmuauTuM CTaHNIITIMA

Table 24. Concentration of toxic elements and microelements in the foliage of black locust (Robinia pseudoacacia) at different sites

Bpoj rauke (:esza:;uff: Zn Mn Fe Cu Pb Cd
No.plot Soil type ng/g ng/g ng/g ng/g nglg ng/g
12 LVab 18,00 132,50 119,50 6,75 1,75 0,00

Tabema 25. KonuenTpanuje Makpo eneMeHara ucxpane y muthy rpaba (Carpinus betulus)

Ha Pas/IMIUTUM CTAHUIITHMA
Table 25. Concentration of nutritient macro-elements in the foliage of hornbeam (Carpinus betulus) at different sites

Bpoj Tauke (:SZZK;IE?: P K Ca M N S
No. plot Soil type mg/g mg/g mg/g mg/g mg/g mg/g
12 LVab 1,33 8,92 24,45 2,68 14,50 4,70
14 GLdy 1,28 8,15 14,23 2,55 16,31 2,81
Tpocex 1,31 8,53 19,34 2,61 15,41 3,76

Ta6ena 26. KoHueHTpauyje TOKCUYHIX efleMeHaTa ¥ MIKpOeNeMeHaTa MICXpaHe

y mamthy rpa6a (Carpinus betulus) Ha pasnuanTIM CTAHUIITIMA

Table 26. Concentration of toxic elements and microelements in the foliage of hornbeam (Carpinus betulus) at different sites

Bpoj rauke (:eszar:;lx: Zn Mn Fe Cu Pb Cd
No. plot Soil type ng/g ng/g ng/g ng/g ng/g ng/g
12 LVab 28,00 1492,50 133,00 6,50 1,25 75,00
14 GLdy 19,83 1254,17 186,67 5,92 0,92 66,67
Tpocex 23,92 1373,33 159,83 6,21 1,08 70,83

Tab6era 27. KoHueHTpanuje Makpo efeMeHata ucxpaue y mihy (Acer campestre) Ha pasmm4uTiM CTaHUIITIMA
Table 27. Concentration of nutritient macro-elements in the foliage of common marple (Acer campestre) at difterent sites

. OsHaka Tun
BPOJ TasKe 3eM/bUlITa P K Ca M N S
No. plot Soil type mg/g mg/g mg/g mg/g mg/g mg/g
12 LVab 1,610817 13,17 17,71 1,88 17,59 3,90

Ta6ena 28. KoHieHTpalyje TOKCHYHIIX efieMeHaTa Ml MUKpOeTIeMeHaTa MICXpaHe
y muthy (Acer campestre) Ha pasmuauTUM CTAHUIITIMA
Table 28. Concentration of ntoxic elements and microelements in the foliage of common marple (Acer campestre) at different sites

Bpoj auxe 22;;K; uff; Zn Mn Fe Cu Pb cd
No. plot Soil type png/g ug/g ug/g ug/g pe/g ng/g
12 LVab 27,75 550,00 194,75 7,00 1,00 375,00

Ta6ena 29. Konnentparyje Makpo enemenara ucxpase y muhy (Fraxinus angustifolia)
Ha PasNNINTIM CTAHUIITIMA
Table 29. Concentration of nutritient macro-elements in the foliage of narrow-leaved ash (Fraxinus angustifolia) at different sites

. OsHaka Tun P K C M N S
BpO] radxe 3eM/bUIITA :
No. plot , , , , , ,
o-plo Soil type mg.g’ mg.g’ mg.g’ mg.g’ mg.g* mg.g'
11 PLeu 1,19 11,36 21,08 4,27 11,34 5,12
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Ta6ena 30. KonenTparyje TOKCIYHIX eeMeHaTa i Mitkpoenemenara ucxpane y muuhy (Fraxinus angustifolia) Ha pasmmautuM cranum-

Tnma

Table 30. Concentration of ntoxic elements and microelements in the foliage of narrow-leaved ash (Fraxinus angustifolia) at different sites

Bpoj Tauke (::;?:;u?: Zn Mn Fe Cu Pb Cd
No.plot Soil type ug'g ug/e nglg ng'g ng/g ng/g
11 PLeu 12,83 46,67 162,75 7,67 0,75 41,67

Ipadukon 6. KoHieHTpanyje MakpoeneMeHaTa yicxpate y iy Marbe 3acTYIUbeHNX ITYMCKIX BPCTa
Diagram 6. Concentration of macro-elements in the foliage of less represented forest species
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Tpeba umaTu y BUy Aa Cy OpUKa3aHM pe-
3yATaTU pe3yaTaT caMo jefHor (IpBOI) OcMa-
Tpama Ha Tepuropuju Penybmuxe Cpbuje, rae
je MOHUTOPVMHIOM HpelBUDEHO eBUIEHTUPabe
CTamba MCXpaHe CBake fipyre rogyuHe. Ha ocHOBY
CaMo jeJHOT NPUKYIIalba eIEMEHTAPHUX ITOKa-
3aTe/ba CTama MCXpaHe IIyMcKor apseha, u ToO
TAKBYX II0KasaTe/ba KOjy 3aBVICE Off XMIPOIOLI-
KOT KapaKTepa rofiMHe y KO0jOj ce IIPUKYIUbajy, He
MOTY Ce U3BECTU IPELM3HI 3aK/bY LN,

OBMM MOHMTOPMHIOM CY M3BpIIEHa IIpBa
OIICEeXHa MCIMTUBAMba CTarba VICXPaHe UTyMCKOT
npseha Ha Teputopuju Perry6muxe Cpbuje. Haj-
607/p)1 HaYMH TOOMjaba ONTHUMATHIX KOTIYMHA 1
OffHOCA TOjeAVHIX elleMeHaTa UcXpaHe y mymhy
TIOje[HNX BPCTa ApBeha U HUXOBUX pas/mndu-
TUX NPOBMHMjEHLIMja je MOBe3NBambe IOfaTaKa
nobujeHnx GonujapHOM aHAIMU30M Ca MofjaliMa
NEeHIPOMETPUjCKUX Mepema. [leHapomeTpujcka
Mepema jOII HUCY M3BpIIEHa Ha OMOMHJMKA-
mjcknM Taukama. OBMM Mepemuma Moryhe je
IPAaTUTH VICTOPUjCKM pa3Boj fpBeha Ha OCHOBY
IIMpUHE TOfI0BA, 0K ce (ojapHe aHa/IN3e, YKO-
JIMKO Ce jefHOM IIPOITyCTe HM Ha KOj! Ha4MH He
MOTY PEKOHCTPYMCATI.
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CMdy - Cambisol Dystric
CMca - Cambisol Calcaric

b 0Iv s

PLeu - Planosol eutric
RGdy - Regosol Dystric

It should be taken into account that the
presented results are the result of only one
(initial) observation in the Republic of Serbia.
The monitoring of nutrition is planned every 2
years. Based on only one collection of elementary
indicators of the state of forest nutrition, i.e.
the indicators that depend on the hydrological
character of the year in which they are collected,
we cannot draw the precise conclusions.

This monitoring is the first comprehensive
research of the state of forest nutrition on the
territory of the Republic of Serbia. The best
method of obtaining the optimal quantities and
relations of the individual elements of nutrition
in the foliage of the particular tree species and
their different provenances is the correlation of
data obtained by foliar analysis with the data of
dendrometric measurements. Dendrometric
measurements have not been performed yet on
the sample plots. These measurements can assess
the historical development of a tree based on the
growth ring diameters, while foliar analysis, if
omitted, cannot be reconstructed in any way.




4. IIPAREIHE CTAIbA ITYMA'Y PEITYB/INIIN
CPBIJN 2004-2008 TOOVHE - CTAIbE KPYHA

ITPEMA ITPOTPAMY ICP 3A IIYME
NIVO1

Padosan Hesenuh, Ceemnana bunubajkuh,
Tomucnas Cmegparosuh, 3opan Ilodywixa,
Penama Iazuh’

ImaBam e mnporpama ICP Forests je
CaKyIl/balbe IIOfjaTakKa O KOHIAMLMjM INyMa Y
EBpomr Ha OCHOBY HalMOHAIHMUX IIPOrpa-
Ma MO jeAMHCTBEeHOj Meropmuiuu. Temkohe y
VIHTEPIPETALMji pe3y/nTaTa Kao U HUXOBa IIO-
BpeMeHa Bapyparma UCTUYY BaKHOCT KOHTH-
HyUPaHOT MOHMTOpVHTA Aedonujanuje 1 Ipo-
MeHe 60je acCMMIIALOHMX OpraHa, Moryhe
MAeHTUMKALje Y3POYHNKA OBMX II0jaBa U JO-
JlaTHe IPOLieHe PasININTUX eKOTOIIKNX IT0jaTa-
Ka KOjU MOTY IOIIpUHeT! 60/beM pa3yMeBamby Off-
HOCa y3POK — IIOC/IEANLIA. Y3 TO, 1P OL|EHM CTamba
crabama (y3opaka), BpIle ce XeMMjCKe aHau3se
sempuiTa 1 muinha. Cxonno tome, ICP Forests
C jemHe cTpaHe IPMKYIUba NHGOpMaIMje O TIPo-
CTOPHOM M BPEMEHCKOM pasBojy CTaiba IIyMa Ha
€BPOIICKOM HIBOY, a C IPyTe IPOIINPYje 3HAE O
y3poLuMa NepUOANIHOT olTehema myma.

[Inb npernena cTabana y3sopaka Ha apliena-
Ma HuBoa | je fo6ujame MogaTaka o MPOCTOPHO]
U BPEMEHCKO] Bapyjaluju CTama IIyMa Yy
TIOjeAMHNM JIp)KaBaMa U IOIPMHOC YTBphuBamy
yTHUI[aja MPEeKOTpaHNYHOT aeposarabema Ha
mwyme y EBponm. I’llaBHe KOpUCTU €KCTE€H3VBHE
KOHTpOJIe Ha HuBOY mpahema I cy: yrBphuBame
CTama M IPOMEHAa CTama KPyHa Yy KOHTMHYM-
paHUM BpPEMEHCKUMM cepujaMa; yTBphuBame
Moryhux Besa y3poOK-NOCTeAMIA Y TOKY Ay-
JKer BPEMEHCKOI OcMaTpama. Pesynratu oBux
npahema, 3ajenHo ca pesynraruMa npahema Ha
HuBoy II, Mory fia majy ocHOBY 3a omyke y 006-
nactu xuBoTHe cpenyHe (Nevenic, R. at al. 2005).

KonTpona crama myma IpeficTaB/ba jelaH
o Hajehmx cucreMa OMOKOHTpole IIyMa
KOja Ce CIOpOBOAM Yy LWy €BUJEHTUpamba

1 Tlopen ayropa y NpuKyI/bamy TEPEHCKUX IIOfjaTaKa M M3paju
aHasmM3a yyecTBoBasM cy: Anekcaugap JIyunh, Hopbe Josuh, Brago
Yoxemra, Cuexxana Crajuh, Pagojuita Iioxypuna, Munan Jpexnh

4. FOREST CONDITION MONITORING IN THE
REPUBLIC OF SERBIA IN THE PERIOD 2004-
2008 - CROWN CONDITION

ACCORDING TO THE ICP FORESTS
LEVELI

Radovan Nevenic, Svetlana Bilibajkic,
Tomislav Stefanovié, Zoran Poduska,
Renata Gagic'

The goal of the ICP Forests programme is the
collection of data on forest condition in Europe
based on the national programmes with the
unique methodology. The difficulties in the result
interpretation and their occasional variation point
to the importance of the continual monitoring of
defoliation and discolouration of assimilation
organs, the identification of the agents of these
phenomena and the additional assessment of
different ecological data which may contribute
to a better understanding of cause-effect
relationships. Also, the assessment of (sample)
tree condition is accompanied by the chemical
analyses of soil and foliage. Consequently, ICP
Forests on the one hand collects the information
on spatial and temporal development of forest
condition at the European level, and on the other
hand, enhances the knowledge on the causes of
periodic forest damage.

The aim of the monitoring of sample trees
on Level I plots is the collection of data on forest
condition spatial and temporal variation in
individual countries and the contribution to the
study of the effects of transboundary air pollution
on the forests in Europe. The benefits of the
extensive control of the Level I monitoring are:
to identify the status and the changes of crown
condition in the continued temporal series and
to identify the poten-tial cause-effect relations
during a longer temporal observation. The results
of this monitoring, together with the results of
the Level II observations, can be the base for
decision-making in the field of environ-mental
protection (Nevenic, R. et al, 2005).

The control of forest condition is one of the

1 Along with autors folowing scientists participated in the collecting
database: Aleksandar Luci¢, Porde Jovi¢, Vlado Cokesa. SneZana
Staji¢, Radojica Pizurica, Milan Dreki¢
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IpoMeHa y IIymMaMa IoMohy  K/BY4HUX
eKOJIOIIKNX TapaMeTapa. Ha ocHOBY mo6mjeHnx
nofataka Moryhe je yTBpAMTM M IIPOCTOPHO-
BpPEMEHCKE TPEHJIOBE O CTalby ILIyMa, OJHOCHO
BpcTa fApBeha M cTama HBUXOBUX KpyHa IIO
permonuma. Ilpu TOMe ce y IMpU KOHTEKCT
MOXKE CTaBUTM KOpelalyja IOflaTaka O CTaiby
KPYHa ca IIOfjallMa OfroBapajyhmx ormemHux
IOBPIIMHA M €KCTEPHM IOJALM O HPUPOSHUM
¥ QaHTPOIOTeHNM (DaKTOpMMaA CTpeca IITO faje
HeKe WUHAMKanuje o Mebyco6HuM opHOCKMMA
13Mely BUTaTHOCTY LIyMa U CTpeca.

KonTtpona crama myma op crpane ICP Fo-
rests u EY nuje Baxxna camo 3a npumMeny Konsen-
nuje o fyropouHoM Mehyrpanmynom sarabemy
Basnyxa u [lokymenta EY o samtury myma on
armMocdepckor 3arahema. OHa Takohe ncrymana
umbeBe Pesonynuje S1 MyHMUCTapCcKe KOHpepeH-
nuje o 3amTuTy Iwyma Espone y Xencuukujy. Y
TOM KOHTEKCTY, Offp>KaBame N00pe KOHAWIVje
IIYMCKMX €KOCHUCTEMA je 03HAYEHO KaOo jeflaH Off
OCHOBHMX KpUTEpMjyMa OJP)KMBOT Ta3[oBarba
mymaMa y EBpomn. Cucrem kontpone ICP Fo-
rests u EY o6esbebyje HajmomecHmju Haumn
MHPOPMICamba O MHAVKATOPMMA CTamba IIyMa.

3a motpebe npahema cTama 1IyMma, a IpemMa
MehyHapoZHOM KOOIlepalliOHOM IIpOrpamy 3a
npahemwe cTama myma EBpome, 2004. rogune y
nonpyyjy Pemry6nuke Cp6uje KOHCTaHTOBaHa Cy
103 BMT Husoa L.

YCTaHOB/BEHO je [la OHE HE PENpE3eHTYjy Y
TIOTITYHOCTYM CTame BereTalMjCKOr IOKpUBava
Ha npoctopy Cpbuje, Tako ha je MapKMpaHO U
TIOCTaB/beHO jomr 20 OMOMHAMKAIIMjCKMX Taya-
Ka Ha noapyyjy uentpanne Cpbuje, a 7 HOBUX y
Bojsopunu.

IIpunmnkom papga Ha Tepeny 2006. ropune
ycTaHOB/beHO je fa Ha Tpu BUT (6p.5 Kpymam,
6p. 54 3aouanu u 6p. 88 bojHuK) M3BpIIeHA YN~
CTa ceva, TaKO [ja je y M3BellTajy IJIABHOM ce-
pumty ICP 3a myme HasHaveHo fia Ha TuM BUT
TayKaMa Huje MOIVIa Ia ce 006aBM IpOLleHa CTama
KpyHa apBeha. PetoBHVM roguisM 061IackoM
OMOMHMKAIM]CKMX Tadaka, y Toky 2007. rofyHe,
KOHCTATOBAHO je jia je 1 Ha Tauku 6p.1 (Bpanuh)
VI3BPILEHA YMCTA CeYa, Te HU HAa OBOj TauKy Huje
V3BpILEHa IIPOLIeHA CTalba KPYHa, KA0 1 Ha Ta4YKI
6p.43 (berpannia) Koja je 13 TeXHMYKMX pasnora
61T HeOCTYIHA.
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great-est systems of forest biocontrol carried out
in the aim of recording the changes in the forests
by the key ec-ological parameters. Based on the
study data, it is also possible to identify the spatial-
temporal trends in forest condition, ie. tree
species and their crown condition per regions.
The wider context can involve the correlation of
the data on crown condition with the data from
the observation plots and the extreme data on
natural and anthropogenic stress factors, which
can determine some of the indications on the
inter-relationships between forest vitality and
stress.

The control of forest condition by ICP
Forests and the EU is not important only for
the Convention on Long Range Transboundary
Air Pollution and the EU Document on Forest
Protection against Air Pollution. It also fulfils the
objectives of the Resolution S1 of the Ministerial
Conference for the Protection of For-ests in
Europe in Helsinki. In this context, the main-
tenance of the good condition of forest ecosystems
is emphasised as one of the basic criteria of the
sus-tainable forest management in Europe. The
control system by ICP Forests and the EU ensures
the most suitable method of information on the
indicators of forest condition.

For ICP forests monitoring needs, according
the International Cooperation Programe, for
European forst monitoring 103 sample plots
(Level 1) has been reconstructing.

It was found that they did not completely
reflect t the condition of the vegetation cover
in Serbia. Therefore, 20 sample plots more were
marked and set in Central Serbia, and 7 new in
Vojvodina.

In 2006, during the fieldwork it was found
that on three sample plots (number five Krupanj,
number 54 Zaocani and number 88 Bojnik) the
clear- felling was performed. Therefore, in the
report submitted to the main office ICP Forests
it is emphasized that on the sample plots it was
not possible to assess the condition of of the
crown condition. By the regular annual visit of
the sample plots during 2007, it was concluded
that on the sample plot number one (Vrani¢) the
clear-felling was done. Thus, the crown condition
assessment was neither done on it, nor on the
sample plot number 43 (Beljanica) which was not



bronnpukanmjcke tauke 3axBaTajy BUCHUH-
cku nojac off 75-1558 m.u.M (Cnuka 8). Tauka ca
HAjHIDKOM HA[IMOPCKOM BUCHHOM je Tadka Op.
426 Ipaboauko BuronajeBauko octpBo - 75
MHB., 2 HajBULIOM Tauka 6p.420 TobGemcka peka
- 1558 m.H.M. Hajsehn 6poj Tavyaka ce Hanasu y
BUCUHCKOM I10jacy ofi 400-600 MHB., yKynHO 27
Ta4yaka, 3aTuM y nojacy og 200-400 m.H.M., 26 Ta-
YaKa, oK ce y nojacy oz 1400-1600 MHB., Ha/masn
camo 5 Tauyaka (Tabena 31).

Manyan ICP 3a myme npomucyje fa ce mpo-
IleHa CTama KpyHa fpBeha o6aBjpa Ha CBUM Tay-
KaMa CBaKe TOfIHe, IPOLIeHa CTarba 3eM/bMIITA
cBakux 10 ropgmHa Kao u crambe MCXpaHe LIyM-
ckor ppseha.

available due to the tehnical reasons.

Sample plots cover the altitudinal belt
between 75 and 1558 m (Figure 8). The plot
with the lowest altitude is No. 426 Grabovacko
Vitonajevacko Ostrvo — 75 m, and the highest
plot is No. 420 Gobeljska Reka — 1558 m. The
greatest number of plots occur in the altitudinal
belt from 400 - 600 m, altogether 27 plots, then
in the belt 200 - 400 m, 26 plots, and there are
only 5 plots in the belt from 1400 - 1600 m
(Table 31).

Manual ICP Forests prescribes the
assessment of crown condition on all plots every
year, soil assessment every 10 years as forest tree
nutrition.

Tab6era 31. Paciopey OMOMHAMKALIMCKIX TadaKa IpeMa HaAMOPCKIMM BUCUHAMA
Table 31. Altitudinal distribution of sample plots

Ha;[Mopa(a BUCHA MET. HB.
Altitude/m

0-200  200-400 400-600 600-800 800-1000 1000-1200 1200-1400 1400-1600

bpoj rauaxa

Number of plots 18 26

17 9 14 11 5

Crka 8. [Ipykas Tavaka mpema
HAJIMOPCKIM BUCHHAMA
Figure 8. Altitudinal distribution
of sample plots

57



[yburtak  acUMMIALMOHMX  OpraHa je
TIOKa3aTesb 3jPaBCTBEHOT CTamba CTA0Ia, a Ipolie-
HaT IyOUTKa Ce OlLielbyje Ha OMOMHAMKALVjCKUM
TayKaMa IpeMa MeTofaMa U KpUTepujyMmuma
32 XapMOHM30BaHO Yy30PKOBaba, IPOILEHY MU
npaheme. OBaKo poLembeH ryOuTaK acCMMUIaL-
OHUX OpraHa rpynuiie ce y knace ofi 0 go 4. Kiace
oxrosapajy ofpehenoMm cremeny pedonujauuje.
Knaca 0 mpencraBpa creneH 6e3 pedommjaryje
y KojeM je ryburak mucHe mMace og 0 mo 10 %, a
K/Iaca 2 TpefcTaB/ba C1ab ywim ynosopasajyhu
creneH fedonujaiyje Te je ryOuTaK MMCHe Mace
n3meby 10 n 25 %. Cpenty cTeneH fedonmjaryje
ofroBapa Kacu 2 ca IpOLeHTOM I'yOuTKa IicHe
Mace n3mehy 25 u 60 %. Jax crenen fedonujanuje
MMajy crabma ca npeko 60 %, ma cBe JjO MOTITY-
He gedonyjanuje y cnydajy cyBux crabama Koja
npumnapajy Kracu 4 ca 100 % ryburka nuche Mace.
Hedonujanmja ce npouemyje Ha CTATHUM OITIeN-
HJM TIOBPIIHAMA 33 CBAKO CTA0JIO ITOCEOHO.

Kao HajpaxHuju Moryhu y3pounmim
Koju foBofie o fedonmjanyje u mpoMeHe 6oje

The loss of assimilation organs is an indicator
of tree health condition, and the leaf loss
percentage is evaluated on sample plots according
to the methods and criteria for harmonised
sampling, assessment and monitoring. The
assessed leaf loss is grouped in classes 0 to 4. The
classes correspond to the degrees of damage. Class
0 means not defoliated, with the loss of foliage
mass from 0 to 10 %. Class 1 is slight defoliation
or the warning degree of damage where the loss
of foliage is between 10 and 25 %. Class 2 is
moderate defoliation, with the score of foliage
loss between 25 and 60 %. The severe degree of
damage is ascribed to the trees with more than
60 % of damage, to the complete defoliation in
case of dead trees which belong to class 4 with
100 % loss of foliage. Defoliation is assessed on
permanent observation plots separately for each
tree.

The most important potential causal agents
leading to the defoliation and discolouration of
the assimilation organs (the parameters which are

LEGENDA

Fagus moesiaca

Quercus frainetto

Quercus cerris

| Quercus petraca
Carpinus betulus
Ostali lis¢ari
Abies alba
Picea abies

Pinus nigra

Pinus sylvestris

BIINCCH

Crmka 9. 3actymwsene Bpcte fpsehe Ha buonHioKaImjcKim TavKama
Figure 9 Percentage of trees on sample plots
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acYMIIALMOHNX OpraHa (mapaMerapa Koju ce
Hajyenrhe mpare) MCTUYY Ce HENOBOBHM KIIN-
MaTcKu (GakTopy, IITETHM WMHCEKTH, PUTOmNa-
TOTeHe IJbMBE, IIYMCKU IOXapH, JUPEKTHN aH-
TPOIIOTeHM YTULAjU, AMB/bad U MOayTaHTu. [Ipn
TOMe, IMa BeoMa Majo IofjaTaka O aKyTHUM
omrehewnMa 61/baka 13 MO3HATUX U3BOPaA MO-
JyTaHaTa, all OBO He MCK/by4yje MoryhHocTt
XpOHMYHOT ommTehnBama cTabama MITETHUM
UMMCHjaMa Ha IPUM NpocTopuMma. Vako y mmpe-
K0 60% cny4dajeBa Huje yTBpheH nsBop sarahenor
BasflyXa, y HeKMM 3eM/baMa Ce NOTyTaHTY HaBO-
Jie Kao HajBaXHMUjM (HAKTOP KOji M3a3yBa IITETe
y IIyMaMa, IOK ce y IpyTUM CMaTpajy Kao YMHU-
J1a1] KOj1 JOBOAM O CMalbeHha BUTATHOCTY Iy M-
CKUX eKocucreMa 36or mosehaBama KICETOCTH
3eM/BMILTA ¥ PefyKIMjeé OCHOBHUX XPaH/bUBUX
elleMeHara.

[Ipema Manyany ICP Forests o6aBpeHa je
TIpolleHa CTama KpyHa ApBeha Ha MapKupaHUM
BUT un ynoc noparaka y I'IC cucrem (Teorpad-
CKM MHGOPMALIMOHN CHUCTEM), paiiyl HOIyHe Oase
HoflaTaKa.

basa mopataka cagpxxu Tabasne ca mopanu-
Ma 0 buomHaMKanjcKuMM TauKaMa 1 Mepemuma
U TIpolieHaMa M3BPIIEHMM Ha TUM TauKaMma.
Tpajae kapakTepucTHKe OITIEAHUX [10/bA KAO LITO
Cy : Ha3MB TauKe, reorpad)cka [y >KMHa ¥ IMpPUHA,
IPUNAHOCT IIYMCKOM Ta3[AMHCTBY, Ia3[HCKO]
jeNVIHUIV, HaIMOPCKA BMUCMHA, TUI 3€M/BMIITA,
eKCIo3MLMja CIy>Ke INPWINKOM aHaIU3upama
eKomomKyx ycmoBa cranmmrta (Hesenuh, P.
2008).

most frequently monitored) are the unfavourable
climate factors, insect pests, phytopathogenic
fungi, forest fi res, direct anthropogenic effects,
game and pollutants. However, there are very
few data on the acute damage to plants from the
known sources of pollutants, but this does not
exclude the possibility of the chronic damage
to trees by wider-scale harmful immissions.
Although the source of air pollution is unknown
in more than 60% of the cases, in some countries
the pollutants are addressed as the most
important factors of the forest damage, while in
other countries they are taken as the factor which
leads to the reduction of forest ecosystem vitality,
resulting from soil acidity and the reduction of
the essential nutrients.

Pursuant to the Manual ICP Forests the tree
crown condition was assessed on the marked
plots and the data were input in the GIS system
(Geographical information system), in the aim of
updating of the data base.

The data base contains the tables with the
data on sample plots and measurements and
assessments performed on these samples. The
permanent characteristics of the sample plots
such as: name of the plot, geographical altitude
and longitude, belonging to the forest estate, forest
management unit, altitude, soil type, exposure, are
used for the analysis of the ecological conditions
of sites (Neveni¢, R, 2008).
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4.1. CTAIbE KPYHA JIPBERA HA
OIABPAHUM BUOVHIUKAIIVJCKUM
TAYKAMA Y 2004. TOIHN

Y Toky 2004. ropune ypabena je mpouena
CTamaIyMCKMXBpcTaHa 130 6MoMHAMKAIINjCKIX
Tayaka, a BM3yeNHA IpolieHa Aedonujanyje u
leKoopu3alije U3BPIIEHa je Ha YKymHO 3032
crabana. JInmhapu cy 3actymbenn ca 2669 cra-
6asa, a YeTMpHU YeTHMHAPCKE BPCTe ca YKYITHO 363
crabma.

BykBa je 6mma Haj3acTyIbeHMja BpCTa ca
918 crabama (34 % on ykymHor 6poja crabama
numrhapa), a 1o OPOJHOCTH je Cilefie XPacTOBI.
Ilep je 6mo 3acTymmeH ca 539, cmapyH ca 391, a
KUTHaK ca 208 crabdana. [pab je mpucyraH ca 115
crabaa, a 498 crabanma (19 % ox ykymHor 6poja
mmhapa) 4nHNE Cy CBe ocTase BpcTe mumhapa.
Cwmpua ce ca 146 crabasna mo 6pojHOCTY Hamasu-
na u3Mehy KuTmaka ua rpaba, a mpegmaun Mebhy
vetnHapuMa (40 % on yKymHor 6poja 4eTnHap-
CKUX cTabarnma). Jema je sacTymbeHa ca 69, 6em
6op ca 80, a ypHuU 60p ca 68 crabarna.

Y tabemm 32. IpHMKasaHO je CTame
redonmjaumje ymmhapckux BpcTa Koje  Cy
Haj3aCTyIUbeHNje Ha OMOMHAMKALM]CKUM Tad-
kama y Cpbuju. ¥V 2004. rogmam rpab ce ca
80.9 % crabama y kareropuju He3zaxBaheHMx
fedonjanmjoM mOKasao Kao HAjOTIIOpHUja
BPCTa, 10K je cmaba sedommjanmja npumeheHa Ha
16,5 % crabana. CTMyHO cTambe je v Kof OYKBe KOf
Koje cy 71 % cTabama 6e3 gedommjanmje n 21.3 %
crabama y Kareropuju cmabe pedommjanuje.
Hajnommoxuuju ry6uTKy mMcHe Mace IOKa3a-
Jie cy ce BpcTe u3 pofia Quercus 9mMjux Cy BuUILe
on 50 % crabama 3axBaheny pedonmjanujama
pasmMuuTuX Kareropuja. Hemro otnopuuju on
ocTa/mx Imokasao ce Q.cerris sa 57.5 % crabama
6e3 3HaKoBa fedonmujamnyje.

Hledonmjanuja, OFHOCHO OCHIIaEme WK
Omafialbe YeTVHA, KO, 4eTMHApCKOr ppseha,
HajMame je OWIa IpucyTHa Kop cmpue. bes
BUJ/BMBMX 3HAKOBa OBe IojaBe Ommo je 61 %
crabama cmpue. Hemro oceTbuBMjOM IIOKa-
3a/ma ce jema ca 56.5 % crabama HezaxBaheHux
nedonujammjom, AOK je KOX oCTamux crabama
OBe BpCTe WIIAK PErUCTPOBAHO TyO/beme de-
TUHA C71abOT U YMepeHOT MHTeH3uTeTa. MHOro
OCeT/bVBUjY TIOKa3aMy Cy ce LpHU 1 Oem 6op.
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4.1. KROWN CONDITION ON SELECTED
SAMPLE PLOT IN 2004

During 2004 the assessment is carried out
on 130 sample plots, and visual assessment of
defoliation and discolouration was conducted
on a total of 3032 trees. Deciduous trees
are represented with 2669 trees, and four
coniferous species with a total of 363 trees.

Beech was the most common species with
918 trees (34% of the total number of deciduous
trees), and was followed by the number of oaks.
Turkey oak (Quercus ceris) was present with
539, Hungarian oak with 391, and sessile oak
with 208 trees. Hornbeam was present with 115
trees and 498 trees (19% of the total number
of deciduous trees) are all other species of
deciduous trees. Spruce with 146 trees is
located between the number of sessile oak and
hornbeam, and leads among the conifer trees
(40% of the total number of coniferous trees).
Fir is represented with 69, Scots pine with 80
and Austrian pine with 68 trees.

Table 32. represent a state of defoliation
of broadleaves species are most common
on sample plots in Serbia. The 2004th the
year hornbeam with 80.9% of trees without
defoliation showed as most resistant species,
while the slight defoliation observed in 16.5% of
trees. Similar situation is with beech in which
71% of trees without defoliation and 21.3% of
trees in slight category of defoliation. Loss of leaf
mass showed the species of the genus Quercus
who's more than 50% of trees affected with
defoliations of different categories. Something
stronger than the other proved to be Q.cerris
with 57.5% of trees without the defoliation.

On conifer trees, no visible signs of this
phenomenon (defoliation or drop out or
decline needles) was 61% of spruce trees.
Proved to be somewhat more delicate dishes
with 56.5% of fir trees, while the other trees
of this type yet registered waste needles with
slight and moderate intensity. Showed much
more sensitive to Austrian and Scots pine. This
primarily refers to the Austrian pine where is a
phenomenon, of varying intensity registered in



OBo ce IIPBEHCTBEHO OFHOCK HA IpHM 60p KOX
KOTa je IIojaBa fedonujanyje, pasmIanuTor MHTEH-
3UTeTa PernCTPOBaHA Ha BMIIe Off ABe TpehmHe
crabana. Crame gedomujanuje y 2004. rogunn, 3a
cBe yeTupu obpahuBaHe YeTMHApPCKe BPCTE IIPU-
Ka3aHo je y Tabemu 33.

Y anammsu 1ojaBe JeKomopusanyje,
CIMYHO Kao 1 Kop, feonmjarmje, rpabd ce moka-
330 Kao HajOTIOpHUja BpcTa, ca BUCOKKX 90.4 %
crabama 6e3 MKAKBUX 3HaKOBa oBe mHojaBe. He-
IITO CMabujy IMoKasam cy ce Iep u OykBa, TOK
Ce HajHEOTIIOPHMUJUM II0KA3a0 KUTHaK ca 55.7 %
crabaa ca HeperucTpoBaHOM JIeKOTOPU3ALINjOM
(Tabema 34.).

OtnopHocT npema npolecuma
IleKONopM3aLyje, KO YeTMHAPCKUX BPCTa, C/INY-
Ha je Kao M CIOCOOHOCTY OfyNMpamy IIpolie-
cuMa pieponmjanyje Kox oBux BpcTa. M oBpe ce
Ka0 HajOTIIOpPHMja IIOKa3ana cMpda ca 93.2 %
crabane 6e3 BupuUX II0jaBa JeKomopusanyje,
a HajHEeOTHOpPHUjU je LpHU Oop, ca camo 41.2
% crabama HesaxBaheHUX OBMM IpoliecuMa
(Tabena 35).

Y tabemama 36. n 37. mpuKasaH je cTe-
ned omrehewma (KoMOMHOBaHA MeTofa) Ha
HAj3aCTYIUbeHWjUM /MIINApCKMM U 4eTHHAp-
CKIM BpCTaMa, Ha OMOMHAMKALIM]CKMM TauKaMa
y Cpbuju y 2004. roguan. Kako je osaj mapa-
MeTap cTama KpyHa jpseha, y AUpeKTHO] Be3u,
OHOCHO Mpou3BOf yTuuaja pedonujanuje u
IeKONopu3aLuje, TO Cy U IeroBU pPe3ynTary,
OTHOCHO OTIIOPHOCT M OCET/BMBOCT II0jeTHIX
BpcTa pBeha Ha HEroB yTUIAj BeOMa CINYHU

more than two thirds of the trees. Defoliation
status in 2004 for all four treated coniferous
species is shown in Table 33.

The analysis of the occurrence of
decolorization, is similar to the defoliation:
the hornbeam show as the most resistant
species, with a high 90.4% of trees without any
signs of this phenomenon. Somewhat weaker
showed the Turkey oak and beech, while the
most resistant showed sessile with 55.7% of
trees with closed decolorization (Table 34.).

Resistance to  the  processes  of
decolorization, with the coniferous species,
is similar to the resistance and the defoliation
processes ability of these species. And here is
the most resistant to spruce showed 93.2% of
trees without the appearance of sign effects
of decolorization and the weakest is Austrian
pine, with only 41.2% of trees without these
processes (Table 35).

Tables 36. and 37. shows the degree of
damages (combined method) to the most
common broadleaf and evergreen species, on
the sample plots in Serbia in 2004. year. This
parameter of state crowns of trees, are directly
related with, or it is product of impact of
defoliation and decolorization. These are its
results, and sensitivity or resistance of certain
species of trees on its impact is very similar

Tabena 32. Jepomrjauuja mumhapckux Bpcra y 2004. rogyam
Table 32. Defoliation of broadleaves species in 2004

Tedonujanmja mmmhapckyx Bpera (%)
Defoliation of broadleaves species (%)

Iljllz)e‘r?l byksa Tllfriiy Cnanyn Kurmax

beam Beech oak Hungar oak | Sessille oak
Hema / None 80.9 71.0 57.5 43.5 41.8
Cra6a / Slight 16.5 213 30.8 33.5 40.4

Ymepena / Moderate 2.6 7.7 11.7 20.2 17.3

Jaka / Severe 0 0 0 2.8 0.5
MprtBo / Dead 0 0 0 0 0
Yxynso / Total 100 100 100 100 100
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Ta6ena 33. [leponmjanuja veTrHapckux Bpcra y 2004. roguum
Table 33. Defoliation of conifer species in 2004.

Tlecdbonujarmja yetrHapckux BpcTa (%)
Defoliation of coniferous (%)

Jela Smréa Crni l?or Beli bor
. Austrian X
Fir Spruce . Scots Pine
pine
Hema / None 56.5 61.0 279 43.8
Craba / Slight 333 26.0 25.0 38.7
Ymepena / Moderate 10.2 13.0 427 17.5
Jaka / Severe 0 0 44 0
MprBo / Dead 0 0 0 0
Yxynso / Total 100 100 100 100

Ta6ena 34. [Jlekonopusauuja mumhapckux Bpcra y 2004. rogyam
Table 34. Discoloration of broadleaves species in 2004

Texonopusanuja muurhapckux Bpcra (%)
Discolouration of broadleaves species (%)

Iljllz)e‘r?l byksa Tllfri}:ey Cnanyn Kurmax

beam Beech oak Hungar oak | Sessille oak
Hema / None 90.4 84.2 84.8 78.3 55.7
Cra6a / Slight 87 124 12.0 12.5 28.4

Ymepena / Moderate 0.9 34 3.0 6.6 13.5

Jaka / Severe 0 0 0.2 2.6 24
MprtBo / Dead 0 0 0 0 0
Yxymso / Total 100 100 100 100 100

Ta6ena 35. [lekonopusanyja deTHapckux Bpcra y 2004. roguHm
Table 35. Discoloration of conifer species in 2004.

Jlexonmopu3anyja YeTMHapCKuX BpcTa (%)
Discoloration of coniferous (%)

Jela Smrca Crni l?or Beli bor
. Austrian .
Fir Spruce . Scots Pine
pine
Hema / None 56.5 61.0 27.9 43.8
Cra6a / Slight 33.3 26.0 25.0 38.7
Ymepena / Moderate 10.2 13.0 4.7 17.5
Jaka / Severe 0 0 4.4 0
MprtBo / Dead 0 0 0 0
Yxymso / Total 100 100 100 100
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Ta6ena 36. Omrehemwa muurhapckux Bpcta 'y 2004. rogysHu
Table 36. Damage of broadleaves species in 2004.

Omrehema muurhapckux Bpera (%)
Damage of broadleaves species (%)

Iljllz)e‘r?l byksa Tllfriiy Cnanyn Kurmax

beam Beech oak Hungar oak | Sessille oak
Hema / None 92.2 84.0 80.0 67.0 57.2
Cra6a / Slight 6.1 11.1 124 19.6 21.6

Ymepena / Moderate 1.7 3.7 5.6 6.7 13.5

Jaka / Severe 0 1.2 2.0 6.7 7.7
Mprtso / Dead 0 0 0 0 0
Yxymso / Total 100 100 100 100 100

Tabena 37 Omreherma geTnHapckyx Bpcra y 2004. roguHm

Table 37. Damage of conifer species in 2004.

Omrrehema yeTnHapCcKux Bpeta (%)
Damages of coniferous (%)

Jela Smrca Crni l?or Beli bor
. Austrian .
Fir Spruce . Scots Pine
pine
Hema / None 75.4 84.3 36.8 47.5
Cra6a / Slight 17.4 123 17.6 35.0
Ymepena / Moderate 43 3.4 32.4 13.8
Jaka / Severe 2.9 0 13.2 3.7
MprtBo / Dead 0 0 0 0
Yxymso / Total 100 100 100 100

pesynTaTMMa IPMKA3aHUM y IMPEIXORHNUM IIa-
parpaduma. Meby murhapuma HajoTnopHMju ce
II0Ka3ao rpab, a cnese 6ykBa 1 Liep, KO YeTMHapa
CMpua I jefa Cy ce IIoKasajie MHOTO OTIIOPHYjUM
Ha omTehema o 6eor 1 pHOT H0pa.

4.1.1. CYMAPHA OI[EHA TE®OTUJAIIUJE,
TMEKVJTOPU3AITUJE M OIITEREIbA Y 2004.
TOMVHN

Pesyntatn pmedommjaimje, mexonopusaryje
u ykynHux omrehema (KoMOMHOBaHa MeTO-
fla) Ha CBe, Ha OMOMHAMKALMjCKMM TadyKaMa
3acTyIbeHe MMmhapcke U 4eTMHApPCKe BPCTe, ¥
ToKy 2004. roiHe IpuKa3aHu cy y Tabemu 38. u
Ha rpadukony 7.

to the results shown in previous paragraphs.
Among deciduous trees most resistant proved
hornbeam, followed by beech and Turkey
oak, in coniferous spruce and fir have proved
much more resistant to damage from Scots and
Austrian pine.

4.1.1. EVALUATION OF DEFOLIATION,
DISCOLOURATION AND DAMAGES IN 2004

Results of defoliation, decolorization
and total damages (combined method)
on all the sample plots represented in
broadleat and coniferous species during
2004 are shown in Table 38 and Diagram 7.

63



YomreHo rnefaHo, NeKONMOpuU3aLMja je Ha
OnonHAMKanyjckuM Taukama y Cpouju y 2004.
rozyHy 611a cnabuje u3pakeHa o sedonujanyje
¥ Kofi mumhapcKyux U KOJ 4eTMHAPCKMX BPCTA.
Kop o6a omemuBaHa eneMeHTa CTama KpyHa
(medonmjanmja u pexomopusanuja) muihapcke
BpCTe Cy ce IOKa3aje Kao HEeUITO OTIOpHMUje
Off 4eTMHAPCKVX BPCTa, LITO Ce ONPA3WIO U Ha
Tpehnu eneMeHT cTama KpPYHA, KOjU je Y TECHO]
KOpeJalyjy ca IpBa aBa akTopa.

In general, decolorization on sample
plots in Serbia for 2004 was less pronounced
with defoliation with broadleaves than with
coniferous species. Both assessment elements of
state of crown (defoliation and decolorization)
in broadleaf species proved to be slightly
more resistant than coniferous species. This
is reflected on the third element of the state
crown-damages, which is in close correlation
with the first two factors.

Tabena 38. CymapHa oneHa - sedonujanyja-gexonopusanyja-omrehema y 2004. rogyau
Table 38. Evaluation of defoliation, discoloration and damage in 2004.

Hewma / None 50.1 59.5

70.5 79.2 65.6 76.3

Craba / Slight 30.0 27.0

21.8 14.5 19.3 13.7

Ymepena / Moderate 19.0 12.6

7.2 5.5 11.3 6.1

Jaka / Severe 0.9 0.9

0.5 0.8 3.8 3.9

MprtBo / Dead 0 0

Yxymnno / Total 100 100

100 100 100 100
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Ipaduxon 7. edonmjanuja, zexonopusanuja u omrehema (y %)
nuurhapa u getnHapa y 2004. rogyau
Diagram 7. Degree of defoliation, discoloration and damage in 2004.
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4.2. CTAIbE KPYHA JIPBERA HA
OIABPAHUM BUOVHIUKAIIVJCKUM
TAYKAMA Y 2005. TOIHN

Y 2005. roguHu HacTaB/beH je paji Ha
IpOLEeHM CTama IIYMCKMX Bpcra Ha 130
OMOMHAVMKAIMjCKIX TadakKa, a BU3Ye/lTHA IIpoIie-
Ha fledonmjanyje u mexkonopusanyje od6aBbeHa
jé, Y OJHOCY Ha IIPeAXOAHY TOAVHY, Ha HELITO
MameM Opojy crabama, ykymHo 2657. IIpome-
Ha IIPOLIEHTYa/lHe 3acTYIUbEHOCTU II0jefUHMIX
BpcTa ipBeha y ykymHOM 6pojy olLieeHMX CTa-
6ana je 3aHemapspyBo Mana. JIunrhapu cy 6umm
3aCTYIUbeHM ca 2657, a yeTuHapu ca 338 crabarna.

Y oBoj ropuam 6ykBa (67.2 %) urpa6b (67.0 %)
CYy CKOpPO M3jeJHa4YeHM) IO NPOLEHTYa/IHOj y4e-
cramocti pedonujanyjom HesaxBaheHux cra-
6ama. HajHeoTnopHMju yTumajy oBor enemMeHTa
cTama KpyHa, 1 y 2005. rogyau 6mmm cy xpa-
croBu. OBO ce moce6HO opHOCH Ha Q.petrea u
Q.frainetto ca 77.3 %, ogHOCHO 65.7 % cTabnma Ha
OMOMHAVKAIMjCKUM TayKaMa, 3axBaheHNx mpo-
necuma fedonyjanyje pasmMINTUX MHTEH3UTe-
Ta. Crame gedonujanuje Ha Haj3acTyIUbEHUjUM
BpcTama mumhapa, Ha OMOMHAMKAIMCKUM Tay-
KaMa, y ToKy 2005. roiHe, IpKa3aHo je y Tabem
39.

Crame pedonmmjanyje Ha YeTMHAPCKUM
BpcTama y 2005. ropuHM NpuKasaHo je Tabe-
nmoM 40. Cmp4Ya ce u y 0BOj TOAMHM IIOKa3asa
Ka0 HQjOTIIOPHMja YETMHAPCKAa BPCTa, Ca MMU-
HMMa/HVM OACTYNAmVMa y NMpOLeHTNMa Opoja
crabana 3axBaheHux mponecuma aedonujanyje
PasIMIUTOr MHTEH3UTETA y OgHOCY Ha 2004. ro-
IVHy. 3HayajHe NIPOMeHe KOHCTAaTOBaHe Cy Ha
crabmima jene ca, y oBoj rogyan 58.0 % crabama
yrpoxeHux gedomujanyjom. Lipan 60p je n game
HajyTpOXKEHNja 4eTMHAPCKA BPCTa Ca Mambe Of
24 % Heyrpo)keHuX crabarna.

YBumoM y  crame  JieKoJopusanuje
mumhapckux Bpcta y 2005. rogyHy, HpuKa-
3aHO y Taberm 41., youaBajy ce BUCOKM IIPO-
IIeHTM OBMM TIIpollecoM He3axBaheHUx craba-
ma. Op oBe KOHCTaTalyje MUHMMAIHO OZCTyIIA
caMo KMUTHak ca 58.4 % crabama HesaxBaheHux
IEKOTIOPU3ALIVjOM.

Jlexonopusanuja Ha 4YeTMHAPCKUM BpCTa-
ma (Tabema 42.), y 2005.rogmHum 3HaTHO je
uspaxkeHuja Hero y 2004. ronyiHu, KOf CBUX YeTH-

4.2. KROWN CONDITION ON SELECTED
SAMPLE PLOT IN 2005

In 2005 it is has been continued work on
the assessment of forest types on 130 sample
plots, and visual assessment defoliation and
decolorization was carried out in relation to
the previous year, less the number of treesl.
Change percentage of individual tree species
in the total number total 2657 of evaluated
trees is negligibly small. Deciduous trees were
represented by 2657, and evergreen trees with
338 trees.

In this year beech (67.2%) and hornbeam
(67.0%) were almost equal in percentage of
frequency defoliated trees. The hardest impact
of this element state crown, and in 2005. year
were on oaks. This especially applies to Q.petrea
and Q.frainetto with 77.3% and 65.7% of the
tree on sample plots, scale processes defoliation
different intensity. Condition of defoliation for
the most common species of deciduous trees,
on the sample plots, during the 2005, is shows
in Tabel 39.

Condition of defoliation in the evergreen
species in 2005 is shown in Table 40. Spruce
and this year proved most resistant species
of larch, with minimal differences in the
percentage of trees affected by defoliation
processes of varying intensity in comparison to
2004. Significant changes were diagnosed with
fir trees, this year 58.0% of trees is vulnerable
by defoliation. Scots Pine pine and larch on the
most endangered species with less than 24%
defoliation endangerd trees.

Insight into decolorization on broadleaves
species in 2005, is shown in the Table 41, there
is a high percentages trees without of this
process. From these observations deviate only
minimally from 58.4% Q. petraea trees without
decolorization.

Decolorization of evergreen species
(Table 42) in 2005 was significantly higher
than in 2004, with all coniferous species.
Spruce and by this parameter proved to
be most resistant, while the Austrian pine
and Scots Pine nearly equalized with only
about 40% trees without of this process.
The results of analysis of damage (combined
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Tabena 39. Jepomrjauuja mumhapckux Bpcra y 2005. rogyam
Table 39. Defoliation of broadleaves species in 2005.

Hedonujanmja mmmhapckyx Bpera (%)
Defoliation of broadleaves species (%)

Iljllz)e‘r?l byksa Tllfri}:ey Cnanyn Kurmax

beam Beech oak Hungar oak | Sessille oak
Hema / None 67.0 67.2 44.6 343 22.7
Cra6a / Slight 30.4 25.7 38.5 39.7 32.2

Ymepena / Moderate 2.6 7.1 16.9 252 14.6

Jaka / Severe 0 0 0 0.8 2.7
Mprtso / Dead 0 0 0 0 0
Yxymso / Total 100 100 100 100 100

Ta6ena 40. [leponmjanuja gveTrHapckux Bpcra y 2005. rogmHm
Table 40. Defoliation of conifer species in 2005.

Tlecdbonmjarmja yetrHapckux BpcTa (%)
Defoliation of coniferous (%)

Jela Smrca Crni l?or Beli bor
. Austrian .
Fir Spruce . Scots Pine
pine
Hema / None 42.0 62.3 239 35.7
Cra6a / Slight 46.4 26.0 28.3 37.5
Ymepena / Moderate 11.6 11.7 41.8 26.8
Jaka / Severe 0 0 6.0 0
MprtBo / Dead 0 0 0 0
Yxymso / Total 100 100 100 100

Tabena 41. [lekonopusauuja mumhapckux Bpcra y 2005. rogyan
Table 41. Discoloration of broadleaves species in 2005.

Texonopusanuja muurhapckux Bpcra (%)
Discolouration of broadleaves species (%)

Il_;li) ii byksa Ttlfrii Cnanyn Kurmaxk
Beech Y Hungar oak | Sessille oak
beam oak
Hewma 94.8 90.4 88.1 75.6 58.4
oo
P
yS]ight 3.5 8.2 8.2 14.7 21.3
MepeHa
Moderate 1.7 1.4 3.0 9.2 13.5
Jaia 0 0 0.7 0.5 6.8
Efvere
PTBO
yDead 0 0 0 0 0
KymHo 100 100 100 100 100
Total
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Tabena 42. [lekonopusarja yeTMHapcKux Bpcra y 2005. rogyHm
Table 42. Discoloration of conifer species in 2005.

Ilexonopu3sanyja deTMHAPCKMX Bpcra (%)
Discolouration of coniferous (%)

Jela Smréa Crni l?or Beli bor
i Austrian K
Fir Spruce . Scots Pine
pine
Hema / None 52.2 79.4 40.3 39.3
Craba / Slight 37.7 19.2 47.8 35.7
Ymepena / Moderate 10.1 14 11.9 19.6
Jaka / Severe 0 0 0 5.4
MprtBo / Dead 0 0 0 0
Yxynso / Total 100 100 100 100

Tabena 43. Omrrehewa muurhapckux Bpeta y 2005. rogyHu
Table 43. Damage of broadleaves species in 2005.

Omrehema muuthapckux Bpera (%)
Damage of broadleaves species (%)

II:IIZ)ari byxsa TLI;Iriiy Cnapgyn Kutmak

beam Beech oak Hungar oak | Sessille oak
Hema / None 92.2 87.8 76.0 65.2 44.5
Craba / Slight 6.1 9.7 16.7 18.6 27.5

Ymepena / Moderate 1.7 22 6.0 8.1 16.9

Jaka / Severe 0 0.3 1.3 8.1 11.1
MprtBo / Dead 0 0 0 0 0
YxynHo / Total 100 100 100 100 100

Ta6ena 44. Omrehemwa yeTrHapckux Bpcra y 2005. rogyHm
Table 44. Damage of conifer species in 2005.

Omrrehema yetnHapckux BpcTa (%)
Damage of coniferous (%)

Jela Smréa Crni l?or Beli bor
i Austrian K
Fir Spruce . Scots Pine
pine
Hema / None 60.9 78.1 37.3 35.7
Craba / Slight 21.7 15.1 239 39.3
Ymepena / Moderate 14.5 6.8 22.4 25.0
Jaka / Severe 2.9 0 16.4 0
MprtBo / Dead 0 0 0 0
YxynHo / Total 100 100 100 100
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Hapckux Bpcta. CMpya ce 1 [0 OBOM IapaMeTpy
TI0Kasazia Kao HajoTIIOpHMja, MOK Cy Ce LIPHU I
6emnt 6op ckopo usjeHaUNIN ca camo oko 40 %
HeyIpOXKeHNX cTabasa.

Pesynratn anammsa omrehewa (kom-
OVHOBaHa MeTOHa), IO CBOjO MeETOJONMOTVjH,
IOTBPDYjy 3aKk/pydKe KOju Baxke 3a fedonujarjy
u fiekonopusanyjy. Kop yeTnHapa HajBUTanHMja
ce mokasana cMpuya ca 78.1 % crabana 6e3 nKak-
Bux omrehemwa (Tabena 44.). Mebhy muurhapuma
TO Cy rpab u Oyksa ca 92.2 %, ogHocHO 87.8 %
HeomTehenux crabana (Tabema 43.).

4.2.1.CYMAPHA OIIEHA TE®OTMJAIIJE,
TIEKOJIOPU3AIINJE Y OIITEREIHA Y 2005.
TOTMVHN

Pesynratu oBMX ymopefHUX aHanu3a Ipu-
KasaHu Cy y Tabemu 45., a pajy IIacTUYHYjer
nprkasa u Ha rpa¢ukony 8. IIpema oBum pe-
synratuMa pgedonujanyja je y 2005. rogvHu
NpUOMDKHO MOfjeflHAKO 3acTYIUbeHa 1 KO
mumhapa ¥ KOf, 4YeTVHapa, ca MMHVMAJIHO
IIOBO/BHMjOM CUTYaIjoM Kof mmmhapckux
BpcTa. [lekonopusanuja je y 2005. roguan 6mna
3HATHO W3paXeHMja Ha CTabmMMa dYeTHHAp-
ckmx Hero mumhapckmx Bpcrta. 3HaTHO Beha
3aCTYIUBEHOCT CTabaja 4eTHHapa IPMMETHA je
y CBUM KaTeropujama yrpoxxeHoctu. OBaKkBM pe-
3yITaTU MIPOLEHe NEeKONOPU3aLMje OLPASUIN CY
ce VI Ha pe3ynTaTe KOMOMHOBaHe METOfe, U3pa-
KeHy Kpo3 YKYIIHa omTehema, Iie je cutyanuja
Koy numrhapa oljereHa Kao MOBO/bHYjA HETO KO
JeTHHApa.

method), according to their methodology,
confirm the conclusions that are valid for
defoliation and decolorization. In coniferous,
spruce proved to be most vital with 78.1% of
trees without damages (Table 44). Among the
deciduous trees are hornbeam and beech with
92.2% and 87.8% trees without damages (Tabel
43).

4.2.1. EVALUATION OF DEFOLIATION,
DISCOLORATION AND DAMAGE IN 2005.

The results of this comparative analysis
are shown in Tabel 45 and could be viewed
on Diagram 8. According to these results
defoliation was in 2005 approximately equally
represented in the deciduous and coniferous,
with a minimum of a more favorable situation
in broadleaves species. Decolorization in 2005
was significantly higher in broadleaves trees
than coniferous species. Significantly higher
representation of coniferous trees is significant
in all categories of vulnerability. These results
reflect estimates decolorization and were the
results of the combined methods, expressed
through the total damages, where the situation
of deciduous trees rated as more favorable than
in conifers.

Ta6ena 45. CymapHa oneHa — nedonujaiyja-gekonopusanuja-ourrehema y 2005. rogyam
Table 45. Evaluation of defoliation, discoloration and damage in 2005.

Hewma / None 46.2 51.3 59.5 84.0 59.5 76.4
Cnaba / Slight 325 33.0 313 10.7 222 14.7
VYmepena / Moderate 20.1 15.0 8.3 43 14.5 59
Jaxa / Severe 1.2 0.7 0.9 1.0 3.8 3.0
MprtBo / Dead 0 0 0 0 0 0
YxynHo / Total 100 100 100 100 100 100
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Ipaduxon 8. Jedonujaruja, nexonopusanyja u ourreherma (y %) muurhapa u

yeTuHapa y 2005. rogynHn
Diagram 8. Degree of defoliation, discoloration and damage in 2005.
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4.3. CTAIbE KPYHA JIPBERA HA
OIABPAHUM BUOVHIUKAIIVJCKUM
TAYKAMA Y 2006. TOIHN

Y Tabemn 46 je maro crame pedomvjaryje
murhapcKux BpCTa Koje Cy Haj3acTyIUbeHUje Ha
oronHpVKanujckuM Tadkama y Cpbuju. Y 2006.
TONVHM Ipab ce TI0KA3a0 Kao HajOTIOPHMjA BPCTa,
e 78,45% crabanma Ha CBUM OMOVMHAMKALIVCKIM
Tayaka HeMa HMKAKBMX 3HaKoBa fedomujaiyje.
[IpubmkHO cTame je u Koi OYKBe, Ife je cTaba-
nma 6e3 3sHakoBa fedomnujaryje 76,6%, amu je Mano
nosehano yuenrhe ctabana ymepene nedonujaryje.
Bpcre us popma Quercus cy ce IOKasanme Kao
HajyrpO>KeHuje, C TUM IITO CY Liep U CIAlyH Cpeftbe
OTIIOPHIL, I7ie CIAZIYH MIMa HeIITo Buile cTabana ca
ymepeHoM pedonujaryjom (20,56%). Y 2006. ropy-
HI, KaO ¥ paHMjVX TO/IMHA, HAJyTPOXKEHN]a BPCTa je
6110 XpacT KUTHAaK, KO Kora je camo oko 1/3 cra-
6aa 6e3 3HaKoBa Aedomjaryje. [IpubmokHO ncTO
yuenthe cy crabanma ca cmabom (38,22%) u ymepe-
HoM Aedomujanmjom (27,23%).

4.3. KROWN CONDITION ON SELECTED
SAMPLE PLOTS IN 2006

Table 46 present the status of defoliation of
the most frequent broadleaf species on sample
plots in Serbia. In 2006, hornbeam was the
most resistant species and 78.45% of trees on all
sample plots have no symptoms of defoliation.
The resistance of beech is similar, 76.6% of trees
are without symptoms of defoliation, but the
percentage of trees with moderate defoliation is
somewhat higher. Species in the Quercus genus are
most endangered, i.e. Turkey oak and Hungarian
oak are medium resistant, while Hungarian oak
has a greater percentage of trees with moderate
defoliation (20.56%). In 2006, as well as in
previous years, the most endangered species was
sessile oak, because only about 1/3 of trees are
without symptoms of defoliation. Approximately
the same percentage of trees show slight (38.22%)
and moderate defoliation (27.23%).

Tabena 46. leponujanmja mimhapckux Bpcra y 2006. roguHu

Table 46. Defoliation of broadleaf species in 2006

Hedommjanyja mmmhapckux Bpcra (%)
Defoliation of broadleves species (%)

o | D0 Tk | g Senile
beam oak oak oak
Hewma / None 7845 | 766 | 59.69 | 51.93 34.03
Cnaba / Slight 19.83 | 1843 | 3071 | 27.51 38.22
Ymepen / Moder. 1.72 4.97 9.41 20.56 27.23
Jaka / Severe 0 0 0 0 0.52
MprtBo / Dead 0 0 0.19 0 0
ViynHo / Total 100 100 | 100 100 100
Om d4YeTMHApCKMX BpPCTa, Yy  IOITEAY The most resistant coniferous species to
nedonujanuje, HAjOTIOPHMja ce  IIOKasasa defoliation is spruce, with 83.56% trees without

cMpua, ca 83,56% crabama 6e3 MKaKBMX 3HAKOBA
nedomujanuje. 3atum cnepy jena ce 68,11% oBak-
BIX cTabarna. Jena je Bpcra Koja ce n y EBpomnu mo-
Ka3ajla Kao YIpOKeHNja Ha [10jaBy CylIema. Bpcre
u3 popa Pinus, nako kcepoduHuje mokasane cy
ce Kao yrpoxenuje. Cpefjtbe OTIIOPHUM Ce IOKa-
320 6emmu 60p ca oko 50% crabana ca 3HaKOBMMA
nedomujanuje. MehyTum meroso crame ce morop-
1I1aBa y OFJHOCY Ha IpefxonHe ropuHe. Lipun 60p,
Kao HajkcepoduaHMja BpcTa Off CBMX Hajuemnhe
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any symptoms of defoliation. It is followed by fir
- 68.11%. Fir is a species which has also in Eu-
rope shown that it is more threatened by dry-
ing. The species of Pinus genus, although more
xerophilous, are more threatened. Scots pine is
moderately resistant species, with about 50% of
trees with symptoms of defoliation. However, its
state is getting worse compared to the previous
years. Austrian pine, as the most xerophilous spe-
cies of all most frequent species, is most threat-



3aCTYIUBEHNX BpCTa je HajBuure 3axBaheH
nedonmjamjoM, rie je camo oko 1/3 crabanma 6e3
3HakoBa fedonujamyje, Y3poun OBaKkBUX IOjaBa
Cy YIZTaBHOM (UTONATONMOMIKOT Hopekna. Ham-
Me, Y3pOK OBAaKBOI' CTama Tpeda TPAXXUTH Y BPJIO
4eCTOj T10jaBy I/bYIBUYHUX 000/belba Ha YeTHHAMA
6oposa (Mycosphaerella pini Rost in Munk (1957)
u Lophodermium pinastri (Schard.:Fr) chev. (1826)).
Y tabenu 47 gatu cy mapamerpu gedonmjanyje 3a
YeTHPYU BPCTe YeTUHAPA.

ened by defoliation and only about 1/3 of trees is
without symptoms of defoliation. The agents of
these phenomena are mainly of phytopathologi-
cal origin. Namely, the causes are very frequent
fungal diseases of pine needles (Mycosphaerella
pini Rost in Munk (1957) and Lophodermium pi-
nastri (Selaz.:Fr) chev. (1826)). Table 47 present
the defoliation parameters for the four species of
conifers.

Tabena 47. [ledonmjarmja yeTnHapckux Bpcta y 2006. romyum
Table 47. Defoliation of conifer species in 2006.

Hedonmujarmja yetnnapckux Bpcra (%)
Defoliation of coniferous (%)

Jema Cwmpua Hpr §0p Bemu 6op
. Austrian .
Fir Spruce . Scots pine
pine
Hema / None 68.11 83.56 34.33 48.21
Cra6a / Slight 24.64 14.38 16.42 42.86
Ymepena / Moderate 4.35 1.37 44.77 8.93
Jaka / Severe 1.45 0 448 0
MprBo / Dead 1.45 0.69 0 0
Ukupno / Total 100 100 100 100

Tenepanno I/IefaHo JeKomopusanyja Kof
Haj3aCcTYIUbEHWjUX JNUMITNApCKMX BpCTa HA
OMOMHAMKAIMCKIM TaukaMa y Cpbujn je Mame
uspaxeHa off paedomujanyje. [lexomopusanyja
Koy, /minhapa je 3HaTHO cmabyja HEro KO, 4eTH-
Hapa, 300T CBAaKOTOAVIIbET Ofi0alBatba aCYIMU-
MALMOHMX OpPTaHa ¥ Mamer Opoja IaToreHa Koju
13a31Bajy OBy mojaBy. [pab u 6ykxBa cy u oBfie
HajOTHOpHMje BpcTe ca mpeko 90% crabana 6e3
3HaKOBa JeKonopusanyje. XpacToBu Cy y He-
IITO JIOUINjEM CTarby, O KOjUX je HajOTIIOPHU)U
nep. Kao u xopy gedonmjannje, rekonopusanyjom
je HajBmie 3axBaheH XpacT KuTmak (oko 68%
crabana). CrafyH je mo yrpokeHocTH usMebhy
oBe aBe BpcTe. Tabema 48 mpukasyje cTeleH
fekonopusanyje mumhapckux Bpcra y 2006.

Y upenmuHM  Jexonopusanuja  je  KOf
Haj3aCTYIUbEHUjUX YETMHAPCKUX BPCTA Marbe 13-
paxeHa op fedponujarje. JemuHo je Kop jene 06-
pHYTO, I'ie je camMo oko 60% cTabasa 6e3 3HaKOBa
nexonopusanyje. CMpua je HajMame 3axBaheHa
OBOM I10jaBOM ca 0k0 90% cTabana 6e3 3HaKOBa
nexonopusanuje. Kao n kop gedonmjanyje npuy u
6emt 60p Cy HajyrpoXXeHMjI, C TUM LITO je U OBJie

Generally,discolouration of the most frequent
broadleaf species on sample plots in Serbia is less
pronounced than defoliation. Discolouration of
broadleaves is considerably lower than that of
conifers, thanks to the annual shedding of the
leaves and a lower number of pathogens which
cause this phenomenon. Hornbeam and beech
are the most resistant species with more than 90%
of trees without symptoms of discolouration.
Oaks are in somewhat poorer condition, and
the most resistant oak species is Turkey oak. The
most threatened species by discolouration is
sessile oak (about 68% of trees). Hungarian oak is
between the above two species. Table 48 present
the degrees of discolouration of broadleaf species
in 2006.

In general, discolouration of the most
frequent coniferous species is less pronounced
than defoliation. It is the opposite only in fir
trees, where only about 60% of trees are without
symptoms of discolouration. Spruce is the least
discoloured with about 90% of trees without
symptoms of discolouration. As in the case of
defoliation, Austrian pine and Scots pine are the
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Tabena 48. Jlekonopusanuja mrmhapckux Bpcra y 2006. roguHu
Table 48. Discolouriation of Broadleaves species in year 2006.

Hexonopusanyja mmmhapckux Bpcra (%)
Discolouration of broadleves species (%)

||l e | Sl

oak oak oak

Hema / None 95.69 94.81 88.29 7275 68.59
Craba / Slight 3.45 442 9.79 20.82 20.42
Ymepena / Moderate 0.86 0.77 1.73 643 9.42
Jaka / Severe 0 0 0 0 1.57
Mprtso / Dead 0 0 0.19 0 0
Ukupno / Total 100 100 100 100 100

JleKoJIopu3anyja Kof IpHoTr 6opa u3pakeHuja y
opHOCY Ha 6emy. Camo Hemrto Buule off 45% cra-
6asna je 6e3 3HaKOBa oBe 0jaBe. OBaKBOM CTamy
Koy; 60pOBa 3HATHO JIOIPUHOCE UCTY MATOTEHU
Koju n3as3uBajy u fedomujaunjy (Mycosphaerella
pini Rost in Munk (1957) u Lophodermium pinastri
(Schard.:Fr) chev. (1826)), Tabena 49.

most threatened species, but the discolouration
of Austrian pine is more intensive compared to
Scots pine. Only a little more than 45% of trees
are without symptoms of discolouration. This
condition is largely contributed by the same
pathogens which also cause pine defoliation
(Mycosphaerella pini Rost in Munk (1957) u
Lophodermium pinastri (Schard.:Fr) chev. (1826)),
Table 49.

Taberna 49. [lexonopusauuja 4eTMHapcKux Bpcta y 2006. roguHu
Table 49. Discolouration of conifers spicies in 2006.

Jexomopusanyja yetnHapckux Bpcra (%)
Discolouration of coniferous (%)

Jema Cmpua | Llpru 6op | Benu 6op
Fir Spruce | Austr. pine | Scots pine
Hema / None 62.32 91.1 47.76 60.71
Crma6a / Slight 28.98 8.22 32.84 35.72
Ymepena / Moderate 4.35 0 19.4 3.57
Jaka / Severe 435 0.68 0 0
MprtBo / Dead 0 0 0 0
Ukupno / Total 100 100 100 100

C obsupoM pa Kareropuja ,omTehema“
npousuiasy u3 oueHe pedonmjanyje U
leKoJiopu3anyje, BpefHOCTM ydelrha pasmidm-
THX Kareropuja omreheHoctu kop Beh HaBepe-
HMX Haj3acTYIUbeHUjUX MMImhapckmux BpcTa je
Ha cpenuHM u3Mmeby oBe aBe mojase. Ilopemak
muirhapcKux BpcTa je kao u panuje. Tako cy rpa6
u 6ykBa 1 OBJie HajOTIIOPHMje BPCTE, Ca IPEKO
90% cTabama 6e3 3HakoBa omrehema a xpacT
KUTHAK BPCTa ca HajMame cTabana 6e3 3HaKoBa
omrtehema (0ko 60%) Kao WITO je MPUKa3aHO Y
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As the category “damage” is derived from
the degrees of defoliation and discolouration,
the values of damage classes of the above most
frequent broadleaf species is in the middle
between the two. The order of broadleaf species
is as above. Hornbeam and beech are the most
resistant species, with more than 90% of trees
without symptoms of damage. Sessile oak is the
species with the lowest share of trees without
damage symptoms (about 60%), as presented in
Table 50. Thanks to the annual shedding of the



tabenmu 50. 300r cBaKOroguIlmbhe 3aMeHe acUMU-
MALMOHMX OpraHa mymhapy cy BpCTe ca MamboM
ydecranomhy onrrehera.

leaves, broadleaves are characterised by a lower
percentage of damage than conifers.

Ta6ema 50. Omrehema mmrhapckux Bpcta y 2006. rogyam
Table 50. Damage of broadleaf species in 2006.

Ourrehersa mumthapu 2006 (%)
Damage of broadleaves species (%)

Ipab Bysa lep Crnagyn KI/IT}.LaK
Horn Hunga. | Sessille
Beech |Turk. oak
beam oak oak
Hema / None 94.83 93.38 84.64 69.92 59.16
Cra6a / Slight 5.17 4.75 10.94 15.94 27.23
Ymepena / Moderate 0 1.43 2.88 8.74 7.85
Jaka / Severe 0 0.44 1.54 5.4 5.76
MprBo / Dead 0 0 0 0 0
Yxynuo / Total 100 100 100 100 100

3a pasnmuky op muurhapa, Ihe ce MHTEH-
3uTeT omTehema Hamasy Ha cpegyHu u3Mehy
nedonujammje u gexonopusanyje, KOx 4eTMHapa
cy nedommjanuja u fekonopusanyuja Buie u3pa-
keHe of yKynHor omrtehema. OBo je 36or Tora
IITO YeTMHapU AyXe of numrhapa Ha rpaHama
3aJp>kaBajy ocyuieHe dyeTuHe. Kox cBuX yetu-
HapCKUX BpCTa yKynHa omrehema cy HajMama
Ha CMpuM a 3aT¥MM Ha jenu. boposu, a mororo-
BO LIpHU O0p CY HajyrpoxeHnje Bpcre 36o0r Beh
TIOMEHYTIX ITaTOTeHMX opraHuszama. Kom mpHor
6opa je eBuneHTHpaHo 16.42% crabana ca jakum
omrrehemeM Kao IITO je IpuKa3aHo y Tabemu 51.

Asopposed to broadleaves,where the damage
intensity is in the middle between defoliation and
discolouration, in conifers total damage is also
more intensive, in addition to defoliation and
discolouration. This is because conifers keep dead
leaves on branches longer than broadleaves. Of
all coniferous species, total damage is the lowest
on spruce and then on fir. Pine, and especially
Austrian pine, is the most threatened species
because of the already mentioned pathogenic
organisms. Austrian pine has 16.42% trees with
severe damage, as it is presented in Table 51.

Ta6ena 51. Omrehema yetnHapckux Bpcra y 2006. rogyHu
Table 51. Damage of conifers spicies in 2006.

Ounrrehema yetunapn 2006 (%)
Damage of Coniferous (%)

Jena Cmpua Upun §0p Beru 6op
. Austrian .
Fir Spruce . Scots pine
pine
Hema / None 78.26 92.46 40.3 75
Crnaba / Slight 11.59 6.85 17.91 17.86
Ymepena / Moderate 435 0 25.37 5.36
Jaka / Severe 5.8 0.69 16.42 1.78
Mprso / Dead 0 0 0 0
Yxymnuo / Total 100 100 100 100
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4.3.1. CYMAPHA OIIEHA TE®OTMJALIMJE,
TIEKOJIOPM3AIIMJE Y OLITEREIbA V 2006.
TOTVHU

YnopenHa aHa;msa  gedonmjauumje  u
leKoopu3anyje, Kao U ’bIUXOBe KOMOMHOBaHe
OIleHe KOJ yeTMHapa u mumhapa, mara je y Ta-
6emn 52 u rpadmkony 9. Jedonujanmja je xox
numhapa ¥ 4eTrHapa IOfijeHaKO 3acTYIUbeHa,
amy je ¥ KOJ| jeNHUX ¥ KOf IPYTUX ydecTanuja
Of Jexomopmsanuje. YeTmHapy, IpPBEHCTBE-
HO OOpOBMU, 300T HaBeleHNX MaTtoreHa U OuUO-
JIOLIKe 0COOMHe HeombalBamba aCUMMUIALINO-
HUX OpraHa CBaKe TOAVHE MMajy jaue U3pakeHy
nexonopusanyjy. OBo ce ofpasuno 1 Ha KoM6u-
HOBaHYy jiedonujanujy 1 AeKonopusanyjy ucka-
3aHy Kpo3 yKymnHa omrrehema, rie je cutyanuja
KOJI YeTMHApa HEITO J/OWNja y OJHOCY Ha
nuurhape.

4.3.1. EVALUATION OF DEFOLIATION,
DISCOLOURATION AND DAMAGE IN 2006

Table 52 and Diagram 9 present
the comparative analyses of defoliation-
discolouration and their combined evaluation
in conifers and broadleaves. The percentage of
defoliation in broadleaves and conifers is equal,
and discolouration is more intensive in both
broadleaves and conifers. Conifers, primarily
pine, because of the mentioned pathogens and
biological characteristics of non-shedding the
foliage every year, have a more intensive degree of
discolouration. This is reflected on the combined
defoliation and discolouration effect, expressed
as total damage, where the situation of conifers is
somewhat worse compared to broadleaves.

Tabena 52. CymapHa onjeHa - gedonujanyja-gexonopusanyja-omrehema
Table 52. Evaluation of defoliation, discolouration and damage in 2006

Hewma / None 64.8 63.8 71.6 86.8 76.3 83.5
Crnaba / Slight 21.6 25.2 21.8 10 11.9 10.7
Ymepena / Moderate 11.8 10.6 5.4 2.8 6.8 3.5
Jaka / Severe 1.2 0.3 1.2 0.3 5 2.3
MprtBo / Dead 0.6 0.1 0 0.1 0 0
Ukupno / Total 100 100 100 100 100 100
100% 1|

80% 7

60% 7

40%

20% 7

MpTBO
¥ Dead
Jaka
B Severe
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YeTUHapu nuwhapu
coniferous  broadleves

nAedonvjaunja
Defoliation

4YeTUHapu nuwhapu
coniferous  broadleves

[fekonopw3aauyja
Discolouration

yeTuHapu nuwhapu
coniferous  broadleves

owTehera
Damage

Ipadukon 9. Crenen nedonujaryje, sexonopusanyje 1 omreherma
Diagram 9. Degree of defoliation, discolouriation and damages



4.4. CTAIbE KPYHA TPBERA HA OJJABPA-
HVM BUOMHINKAIIMJCKUM TAYKAMA'Y
2007.TO0THN

Y 2007. ropyau ypaheHa je mporieHa cTama
ITYMCKVX BPCTa Ha 125 OMOMHAMKALMjCKUX Ta-
vaka. [Iponena gedonujammje u fekonopusanyje
kao u mpaheme omrehema NIpPOY3pOKOBAHUX
OMOTUYKUM U aOMOTUYKUM (paKTOpuMa, W3-
BpIIIeHa je Ha YKyIHO 2860 cTabara.

bykBa je HajsacTymbenuja Bpcra ca 30,38
% crabama, crmefe XpacToBU. XpacT ILep je
3acTymnmeH ca 18,08 %, cmapgyn ca 13,57 %, a
KUTHaK ca 6,68%. Op mumhapa rpab je sacTymben
ca 4,09 %, a 15,35 % on ykynHor 6poja cTabana
Ha OMOVMHIMKAILVCKMM TadyKaMa 4MHe OCTase
BpcTe yumirhapa. Cvpya ce o 6pojHOCTH CTa-
6aja Ha OITIeNHMM HOBpIINHAMA Hanmasy usMeby
KUTHaKa U Tpaba, a Impefmaur Mo OpOjHOCTH
mebyy uetnHapuMa. O ykymHor 6poja ctabana Ha
OMOMHAVKAIMjCKIMM TauKaMa 3acTYIIbeHa je ca
5,10%. Jena je sactymbena ca 2,41 %, upHu 60p
ca 2,38%, a 6emu 60p ca 1,96 % on ykynHor 6poja
crabama Ha OMOMHANKAIMCKMM TauKaMa. bpoj
crabaa 1o BpcTaMa He3HaTHO Bapypa y OfHOCY
Ha IIPeTXOMIHY TOAMHY npaherma cTama IIyMa.

Crame pedonmjanuje mmhapckmux BpcTa
KOje Cy Haj3acTyI/beHje Ha OMOMHANKALIVjCKIM
taykama y CpOuju npukasaso je y Tabemu 53. Y
2007. ropuHy rpab ce MOKa3ao Kao HajoOTIOPHMja

4.4. CROWN CONDITION ON SELECTED
SAMPLE PLOTS IN 2007

In 2007 the condition of the forest species on
125 was assessed. The assessment of defoliation
and discolouration was done as well as damage
monitoring caused by the biotic and abiotic
factors on the total 2860 trees.

Beech is the most reprensented species (30.38
% trees), and are followed by the oaks. Turkey oak
accounts for 18.08%, Hungarian oak accounts for
13.57%, and the sessile oak accounts for 6.68%. Of
the broad leaves hornebeam accounts for 4.09%,
and the other species of broadleaves accounts
for 15.35% of the total number of threes on the
sample plots. According to the number of the
trees on the sample plots the spruce is between
sessile oak and hornbeam, and it ranks the first
according to the criterion of number among
the conifers. Of the total number of trees on the
sample plots, it accounts for 5.10%. Fir accounts
for 2.41%, Austrian pine for 2.38%, Scots pine for
1.96 % of the total number of trees on the sample
plots. The number of trees insignificantly varies
in comparison with the previous year of the forest
condition monitoring.

The condition of defoliation of the broadleaf
species which are most represented on the sample
plots in Serbia is represented in the Table 53. In

Tabena 53. lebonujanmja mrhapckux Bpcra y 2007. roguHu
Table 53. Defoliation of broadleafs species in 2007

Hedonmjannja mmmhapckux Bpcra (%)
Damage of broadleaves species (%)

Ipab Byxsa Lep Cranyn KI/IT}.baK

Horn Beech Turk. Hunga. oak Sessille
beam oak oak
Hema / None 72.6 72.2 42.6 42,5 29.9
Cna6a / Slight 214 221 39.6 335 482
Ymepen / Moder. 6.0 4.8 17.4 235 20.4
Jaka / Severe 0.0 0.9 0.2 0.5 1.0
MprtBo / Dead 0.0 0.0 0.2 0.0 0.5
YkymHo / Total 100.0 100 100 100 100

BpCTa, momro Kkom 72,6% crabama Ha CBUM
OMOMHAMKALIMjCKUM TadKaMa HICY KOHCTAaTOBa-
HJI HYKAaKBJ 3HAKOBM leoryjanyje, JOK je cmada

2007 hornbeam is proved to be the most resistant
species, since on 72.6% trees on the all sample
plots no signs of defoliation were reported,
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nedonmjannmja perrcrposana kop 21,4% crabana
(Hesenuh u capap. 2007.).

3amakeHo je 71a je Koj CBUX BpcTa mnihapa
KOHCTaTOBAaHO CMameme Opoja cTabama 6e3
nedonmjannje 3a 2007 rogury. OBO je mocnexuna
usysetHo cymHe 2007 roguse.

BykBa y omHOCY Ha XpacT KUTHaK VIMa IIpo-
IIeHTya/IHO BUIIIe Hero ABa ImyTa Behm 6poj cra-
6ama Ha KojuMa Huje npuMmehena gedommjanyja,
npu6mkHO 70% mpema 30%. CragyH U xpacT
KUTHaK MMam ¢y 2004-Te ropuHe NpUOIIK-
HO JICTM HIpoleHaT ctabana 6e3 pedonyjauuje,
Mebytum 2007. ropuHe 60/ba je cuTyaryja Kop
cnapyHa. Koy 1epa ce moropmraBa curyanuja y
norneny 6pojy crabana 6e3 fedomjanuje.

Hedonmjanuja (ocuname MM onafame Je-
TMHA) KOJ YeTMHapcKor apseha, HajMame je y
2007. roguHy 6M1a IPUCYTHA KO, CMpUe; HayMe
BEIMKY IpOlieHaT cTabana je 6e3 BUIHUX 3Ha-
KoBa oBe 1ojaBe (87 %). OceT/buBMja y HOITIe-
Iy cyllema je jena. JIBe TpehuHe on mocmarpa-
HMX cTabana oBe BpCTe yOIIITe HUje 3axBaheHo
nedonmjanujom, JOK KO OCTAINX UIAK HOCTOj!
ry0/berbe YeTVHA CTabor U YMepeHOT MHTeH3UTe-
Ta.

JMaxko kcepodumHy, ipHY 1 b€y 60p Cy ce n
y 2007. ropyiHy I0Ka3asie Kao 0CET/bUBUjI. 32 OBO
Cy Ipe CBera 3aciIy>kKHe IJbUBe-IPOY3pOKOBauM
HEKOJIMKO HajydecTamujux 60ecTy dYeTHHaA-
pa yommre. Meby HajsHauajHMjuM CBakako
cy Dothistroma pini Hulbary wu Sphaeropsis
sapinea Dyko et Sutton (1980), xao msasupa-
4y Hallpe, HaBelEeHUX CUMIITOMA, Tj. ONajiama
6opoBux yeTuHa. Beoma pammpeHe cy u Bpcre
pona Lophodermium pinastri (Schard.:Fr) Chev.
(1826) u Micosphaerella pini Rost un Munk
(1957). Kox mpHOr 60pa, Kao HajIOANIOXHIjET,
nedomjanyjoM je 3axsaheno nBe Tpehmne cra-
6ana, ca 4ak 8.8% crabama gedommjanyje jakor
VHTeH3nTeTa. Hyukaksy 3Hauy gedonmjanyje He
TI0CTOje KOJ| BUILE Off MOJIOBMHe cTabama Geror
6opa. [Ipobnemarnka sedonujanuje 3a yeTnpu
BpCTe YeTHHapa IIpUKa3aHa je TabemapHo 1 rpa-
buuxu (tabemna 54).

Ha ocHOBYy pacmonoxmBux MHOfaTaka 3a
TIPOTEK/Ie 4 TOMHE, CMPYa VIMa IIO3UTVBAH TPEH]
y morneny 6poja crabama 6e3 medonmmjanmje.
MebyTum, 360r Mamor 6poja moparaka Koje cMo
VIMa/IM Ha PacIoNiaramby OBaj MO3UTUBAH TPEH]
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whereas weak defoliation was registered at 21.4%
trees (Neveni¢, at al. 2007.).

It has been noted that in all species of deci-
duous trees, reducing the number stated without
defoliation in 2007. This is result of extremly dry
2007.

Beech in comparison with Sessile oak has
more than twofold trees on which no defoliation
was observed, appoximately 70% in comparison
with 30%. The percentage of the trees devoid of
defoliation in 2004 of Hungary oak and Sessile
oak was approximately the same, but in 2007 the
condition of Hungary oak was better. The condi-
tion of Turkey oak has deteriorated regarding the
number of trees without defoliation.

Defoliation (fragmentation or needles falling
out) on conifer trees, to the least extent in 2007
was presented on spruce; i.e. the great percent
of the trees was without the visible signs of this
occurance (87 %). In regard of desiccation, the fir
is more sensitive. Two thirds of the observed trees
of this species were not subject to the defoliation,
whereas the loss of the needles of the weak and
moderate intesity was reported at the remaining
trees.

Although xerophyle, Austrian pine and
Scotsc pine proved to be more sensitive in 2007.
This situation was in particularly caused by the
fungi- causal agents of several most frequent
conifer diseases. Among the most important
are undoubtedly Dothistroma pini Hulbary u
Sphaeropsis sapinea Dyko et Sutton (1980), as
the causal agents of the above symptoms, i.e.
pine needles falling out. The species of the genus
Lophodermium pinastri (Schard.:Fr) Clev. (1826)
u Micosphaerella pini Rost un Munk (1957) are
extensive. On Austrian pine, as the most sustainble
type, two thirds of the trees were subject to the
defloation (as much as 8,8% of the trees were
subject to the defoliation of the strong intensity).
No signs of defoliation were reported on more
than a half of the trees of the Scotcs pine. The
problem of the defoliation for the four type of
conifers is presented tabularly and graphically
(Table 54).

According to the available data for the last 4
years, the spruce has a positive trend in regard of
the number of trees without defoliation. However,
owing to the small number of the data which we



Tabena 54. [leponmjarmja yeTnHapckux Bpcra y 2006. ropyum
Table 54. Defoliation - coniferous species in 2006. year

Hedonujanuja yeTnHapckmx Bpcra (%)
Defoliation od coniferous (%)

Jema Cwmpua Hprut §0p Bemn 6op
. Austrian .
Fir Spruce . Scots pine
pine
Hema / None 66.7 87 353 57.2
Cra6a / Slight 24.6 12.3 16.2 339
Ymepena / Moderate 29 0.0 39.7 7.1
Jaka / Severe 0.0 0.0 8.8 1.8
MprtBo / Dead 5.8 0.7 0.0 0.0
Ukupno / Total 100.0 100.0 100.0 100.0

je HepeanHo BenuK. Vl mopep Tora oBaj BepoBaraH
TIO3UTVBAH TPeH[ je KBa(pUKyje Kao MOTOfHY
BPCTY Yy IIpOLeCy NolIyM/baBaa. Lipau 60p nma
Bpr1o Mamu 6poj ctabama 6e3 fedonmmjauuje, c-
oz 40%, a ¥ mopey;, MO3UTUBHOT TpeHAa Opoja
crabasna 6e3 fedomjanuje Mo>keMo ra cMaTpaTi
HEMTOBO/bHOM KY/ITYPOM 3a IOIIyM/baBambe. Kox
Genor 6Gopa mopeq Tora WITO je IPOLEHAT CTa-
6anma 6e3 pedonujanuje sHaTHO Behm Hero Kox
npHOr 60pa MMamo u Bpno Omaro nosehaame
npoleHaTa 6poja crabana 6e3 nedonmjanyje.

[memano  ca  QeHONOMIKOT  aCIeKTa,
fiekonopusanyja je kox manhapkor gpseha MHO-
ro cmabuje M3paxkeHa Hero Kop 4erymHapa. Ile-
pUONVYHO ofbalBame JICTOBAa KAao U Mama
TIOIIOXKHOCT PA3TNIUTUM 00/IeCcTUMa acyMMIIA-
IIVIOHUX OpPraHa, Y/HE U JIa je OBa I10jaBa Mambe
u3pakeHa of fiedomijanuje KOx HaBeeHUX TIeT
mmmuhapcknx Bpcra. Kop  HajsacTympenmjux
BpcTa yuihapa Ha OMOMHAVKAIVCKMM TadKa-
Ma y Cpbuju mexonopusaiyja je Mame nu3paxe-
Ha off pedonujanyje. Ipab u 6yksa cy u 'y oBom
CIy4ajy HajoTIopHMje BpcTe ca npeko 90% cra-
bama 6e3 3HakoBa gexonmopusanyje (rpabd 94%,
oyxBa 90,4%). Kox xpacToBa je KNTHaK HajBUIIe
saxBaheH pmexonopmsanyjom (24,1% ymepena u
15,7% cnaba).

Cremnen fiekonopusanyje NpuKas3aH je y Ta-
6emn 55.

Jexonopusanuja Ko 4YeTMHApCKUX BpCTa
Mame je u3paxeHa oy medommjanuje. bopo-
B Cy ¥ OBJie HajBMIIE YTPOXKEHM, C TUM Jia je
[IEKO/IOpM3alija M3PaKeHNja KOJ LPHOT HETOo
Koy 6emor 6opa (54,4% 3mpaBux Kof LpHOT 60pa,

had at our disposal, this positive trend is unreal
great. Despite of this, the probable trend qualifies
it as the suitable type in the reforestation process.
Small number of the trees of the Austrian pine
are without defoliation (less than 40%). Therefo-
re, despite of the positive trend of the number of
trees without defoliation, we can regard it as the
unfavourable culture for reforestation. Althou-
gh the percent of the trees without defoliation is
significantly bigger at the Scotch pine, the mild
increase in the percent of the trees without defo-
liation is also reported at Austrian pine.

From the phenological aspect, discoloration
is significantly weakly expressed on conifers.
Periodical leaf abandon, as well as the smaller
suspectibility of the different diseseas of the organs
of assimilation make this processless visible than the
defoliation on five above broadleaf species. On the
most represented broadleaf species on the sample
plots in Serbia discolouration is less expressed than
defoliation. Hornbeam and beech are the most
resitant species, with more than 90% trees without
the signs of disclorisation (hornbeam- 94%, beech
90.4%). The Sessile oak is the most subject to the
oak discolouration (24.1% mild, 15.7% weak).

The level of discolouration is shown in the
Table 55.

Discolouration on conifer species is less expre-
ssive than defoliation. Pines are the most endange-
red species, since the discolorisation is more expre-
ssive on Austrian than on Scots pine (54.4% healthy
Austrian pine trees, 66.1% health Scotch pine trees).
The same pathogens which cause the defoliation
(Mycosphaerella pini Rostr. (1957), Lophodermium
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Tabena 55. lekonopusanmja mimhapckux Bpcra y 2007. rogmHu
Table 55. Discolouriation of broadleaf species in year 2007.

Hexonopusauyja muurhapckux Bpera (%)
Discolouration of Broadleaves species (%)

||l e | Sl
oak oak oak
Hema / None 94 90.4 79.7 69.3 59.2
Craba / Slight 5.1 7.4 11.6 19.8 15.7
Ymepena / Moderate 0.9 22 8.5 8.8 24.1
Jaxa / Severe 0.0 0.0 0.0 2.1 0.5
Mprso / Dead 0.0 0.0 0.2 0.0 0.5
Ukupno / Total 100 100 100 100 100

66,1% 3npaBux kop 6emnor 6opa). OBaKBOM CTamy
KOJ 60poBa IOIPUHOCE MCTY ITATOTeHMU KOjI 0BO-
e u o pedonujauuje (Mycosphaerella pini Rostr.
(1957), Lophodermium pinastri (Schard.:Fr) Chev.
(1826)). Y mopehemwy ca medonujanyjom, mojaa
OfICTyTIama Off YOOM4ajeHOT KONOPUTa KOJ YeTH-
HapCKUX BPCTa je Kao 1 Kof jmurhapa He3HaTHO
cnabuje n3paxera. [Iponenar crabana cmpue 6e3
TI0Kasaresba OBe II0jaBe je IpeKo 75 %, IOK je jena
OCeT/bMBIja BPCTA ca OKO 66 % jemyHkM 6e3 yc-
TUX 3HAKOBA. YTPOXXeHUju Cy 60poBu, P. nigra un
Buiie of P silvestris. Victm msasuBaum Oonectu
KOj Y3POKYjy 1 fedonujaiyjy, y3poKyjy mopex
Cyllema 1 ONajama YeTHa U IMpoMeHy 6oje ca-
MUX KpPyHa M KajJa 4YeTVHe OCTaHy Ha IpaHaMa.
To cy npe cBera Bpcte popoBa, Lophodermium,
Dothistroma, Sphaeropsis Micosphaerella v gpyrux.
(Tabema 56).

pinastri (Schard.:Fr) Chev. (1826)) also contribu-
te towards this condition. In comparison with defo-
liation, the deviation of the typical color in conifer
species is insignificantly less expressive, as well as in
broadleaves. The percent of the spruce trees without
the indicators of this occurence is over 75%, whereas
fir is more sensitive species with aproximatelly 66% of
the individuals without the same signs. Pines P. nigra
are most endangered than P, silvestris. The same ca-
usal agents of the diseases also cause the defoliation,
dessication and fall out of the needles and change in
the colour of the crowns even when the needles re-
main on the branches. The species from the genera
Lophodermium, Dothistroma,Sphaeropsis Micosphae-
rella and other are subject to it to the greatest extent.
(Table 56).

Tabena 56. Jlexonopusanyja deTvHapu
Table 56. Discolouration of Coniferous

Hexonopusanyja yeTuHapcKux Bpcra (%)
Discolouration of Coniferous in 2007 (%)

Jema Cmpua | LpHu 6op | Benu 6op

Fir Spruce | Austr. pine | Scots pine
Hema / None 76.8 86.3 54.4 66.1
Crma6a / Slight 17.4 13.0 38.2 19.6
Ymepena / Moderate 0.0 0.0 7.4 14.3
Jaka / Severe 0.0 0.0 0.0 0.0
Mp1Bo / Dead 5.8 0.7 0.0 0.0
Ukupno / Total 100 100 100 100
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Y rabemn 57 mpukasaHo je crame omrehema
mumhapckux BpcTa Koje Cy Haj3acTyIUbeHMje Ha
oronHpKanujckuM Tadkama y Cpouju. Ilpu-
CyTHOCT omrTeherma Ha IOCMAaTpaHuMM CTabmuma
murhapa MoBe3aHa je ca OLIeHOM JIeKOopusanyje 1
nedomujauyje. [TapameTpu oBe KaTeropuje 1 BHUXOBE
BPeJHOCTY OMICKe Cy, TauHUje Hemro Cy usmeby
paHMje MPOAMCKYTOBAHNX IIPOLEHTYA/IHNX ydelnha
oBe fiBe nojase. PeHomornja MOCMaTpaHuX BPCTa,Tj.
onbamyBame /UCTOBA Y jeceH, ummmhape 4YyMHU
CYNEepUOPHMjUM ca OBOT acmekrta. Y 2007. roguan
OyKBa ce IOKa3ama Kao HajOTIOPHMjA BPCTA, jep KOT
90,2% cTabanma Ha CBMM OVOMHAMKALMjCKIM Taqaka
HeMa HUKaKBIX ourrehema.

[IpubmkHO cTame je u kop rpaba - 89,7%
HeomTeheHnx  crabama. Pasmmumtu  THIOBM
omreherma HAJIPUCYTHUjI CY KO XpacTa KUTHAKA,a
1jep ¥ CTafyH MMajy MX Mambe. Tabema 57.

In the Table 57 the condition of the damage of
the broadleaf species which is most represented on
all sample plots in Serbia is presented. The percentage
of the damage on the observed broadleaf trees is
connected with the assessment of the discoloration
and defoliation. The parametres of this category and
the value of it are close,i.e. they are somewhat in the
middle between the above discussed percentages
of these two occurances. Phenomenology of the
observed species, i.e. leaf rejection in the autumn,
make the broadleaves more superior from this aspect
as well. In 2007 beech proved to be the most resistant
species, since in 90.2 % of the trees in all sample plots
there are no damages.

Thereisanapproximate conditionin hornbeam-
89.7% of the undamaged trees. The different types
of the damages are most presented on the sessile
oak,whereas they are less common on Turkey and
Hungarian oaks. Table 57.

Tabema 57. Omrrehera mmrhapckux BpcTa
Table 57. Damage of Broadleaves species

Omrrehema mmhapy 2007 %
Damage of Broadleaves species 2007 %

Ipab Byxsa Tep Cnagyn KI/ITI—FaK
Horn Hunga. | Sessille
Beech |Turk. oak

beam oak oak
Hema / None 89.7 90.2 74.8 67.80 53.9
Crnaba / Slight 9.4 6.6 12.6 14.9 18.9
Ymepena / Moderate 0.9 1.9 74 12.9 18.9
Jaka / Severe 0 1.3 5.0 4.4 7.8
MprtBo / Dead 0 0 0.2 0 0.5
Ykynuo / Total 100 100 100 100 100

3a pasmuky op muumihapa, e ce MHTEH3UTET
omtehera Hanasyu Ha cpepyiay u3Mehy nedonmujaryje
1 JeKoNopu3alje, Kof YeTnHapa cy Aedormmjammja
M JIeKONOpU3alMja BUINE U3PaKeHe Off YKYIHOT
omrehera. OBO je 300r TOTra ITO YeTHHAPY FYKe OFF
mmhapa Ha rpaHaMa 3ajip)KaBajy OCylIeHe YeTIHe.

Op yeTMHAPCKMX BPCTa HajBUTATHM]A je CMPYa,
ca 96,6% crabana 6e3 mkaksux omrehema. Cuenn
jema ce 85,5% oBaxBMX cTabama. Jena je BpcTa Koja
ce y morneny cymerma u y EBpomn moxasama Kao
yIpoXeHuja.

Boposu cy HajyrposkeHuje BpcTe, a LpHM 60p je
yrpoxxeHuju Of 6€7or, jep je 4ak jeHa TpehnHa cTa-
6ama (27,9%) yrpoxxeHa crmabum, a jemHa YeTBPTU-

In comparison with broadleaves, the intensity
of which is in the middle between defoliation and
discoloration, the defoliation and discoloration of
conifers are more expressive than the total damages.
This situation was caused by the fact that conifers
keep the desiccated needles on the branches for a
longer time.

Spruce is the most vital conifer trees, with 96.6%
trees without the damages. It is followed by fir with
85.5% of such trees. Fir is the species which proved
to be the most endangered in regard of the desicca-
tion in Europe as well.

Pines are the most endangered species, and Aus-
trian pine is more endangered than Hungarian oak,
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Ha (25%) cpemme jakum omrrehewnma Kop mpror
6opa jemHa TpehnHa cTabana uMa jaky M yMepeHy
omTeheHoCT, IOK cy cTabna 6Genor 60pa OTHOpPHja.
OBo ce objammaBa MOCTOjambeM Crabuje WM jade
M3PAKEHOI MMYyHNUTeTa IpeMa obobermuMa. [lapa-
MeTpY Cy IpuKa3aHu TabemapHo (Tabenma 58).

since one third of the trees (27.9%) is endangered
by the weak damages, and one fourth (25%) by the
strong ones. One third of the Austrian pine trees are
subject to strong and moderate damages, whereas the
trees of the Scots pine are more resistant. This is ex-
plained by the presence of the weaker or stronger ex-
pressed immunity to the diseases. The parameters are
presented in the tabular way (Table 58).

Tabena 58. Omrehema yeTnHapK
Table 58. Damage of Coniferous

Ourrehera getunapn 2007 %
Damage of Coniferous 2007 %

Jena Cwmpua Hpun §0p Bemn 6op
. Austrian .
Fir Spruce . Scots pine
pine
Hema / None 85.5 96.6 41.2 76.8
Cra6a / Slight 8.7 2.7 27.9 17.8
Ymepena / Moderate 0.0 0.0 25.0 5.4
Jaka / Severe 0.0 0.0 59 0.0
Mprso / Dead 5.8 0.7 0.0 0.0
YxymHo / Total 100 100 100 100
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4.4.1. CYMAPHA OIIEHA TE®OTMJALIMJE,
TIEKOJIOPM3AIIMJE M OLITEREIA Y 2007.
TOTVHU

Ynopenna aHa/mM3a nedonmjaunje,
leKoopu3anyje, Kao U ’bIUXOBe KOMOMHOBaHe
OIleHe KOJ yeTMHapa u mumhapa, mara je y Ta-
6emn 59, rpaduxony 10. Jedonujanmja je xox
nuinhapa 3acTyIbeHnja, a 1 Kox nuurhapa u ge-
THHapa y4ecTaauja je off fexonopusanuje. Ye-
TMHApY, IPBEHCTBEHO OOpPOBY, 300T HaBeIEHNX
[aToreHa 1 OMOJIONIKe 0COOMHe HeonbalBama
aCHMWIAIMOHNMX OpraHa CBakKe TOAVHE, MMajy
jade U3paKeHy AEeKOMOpU3ALIN]y.

Omrrehema cy mpyOIVKHO MICTO 3aCTyII/beHa
VI KOJ| jemHuX u Kox fpyrux. Hemrro je Behu cre-
neH jakux omrehema kop nuimrhapckux BpcTa
(4,1%), mox Kop 4YeTMHapa MMa BUIIE MPTBOT
fipBeTa y ofHocy Ha mumrhape (1,5%).

4.4.1. EVALUATION OF DEFOLIATION,
DISCOLOURATION AND DAMAGES IN 2007

Comparative  analysis of defoliation,
discolouration and their combined evaluation in
conifers and broadleaves is presented in the Table
59 and Graph 10. Defoliation of broadleaves is
more common, and it is more frequent in both
broadleaves and conifers than discoloration.
Conifers, most notably pines are subject to the
more expressive discoloration owing to the
above pathogens and biological property of non-
reduction of the organs of assimilation every year.

The level of the damages of the both tree types
are approximately the same. The level of the strong
damages of the broadleaves is somehow higher
(4.1%), whereas there is more dead wood in conifers
than in broadleaves (1.5%).

Tabema 59. CymapHa oneHa - fedomjanyja-fexonopysanyja-omrehermsa
Table 59. Evaluation of defoliation, discolouration and damage in 2006

Hewma / None 67.5 53.5 74.6 80.1 79.9 76.9
Cna6a / Slight 19.2 30.8 20.1 12.3 11.5 11.8
Ymepena / Moderate 9.7 14.0 3.8 6.9 5.9 7.0
Jaka / Severe 2.1 1.5 0.0 0.5 1.2 4.1
MprtBo / Dead 1.5 0.2 1.5 0.2 1.5 0.2
Ukupno / Total 100 100 100 100 100 100
100% ’/l
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60% 1 Ll
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40%
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20% |

0%
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coniferous  broadleves

Aedonvjaunja
Defoliation

ueTuHap! nuwhapy

coniferous  broadleves

Aekonopusauuja
Discolouration

ueTHapu  nuwhapu
coniferous  broadleves
owTehewa
Damage

Ipadukon 10. lepommjanmja, exonopusamyja u omrehema (y %) mimrhapa u yetnsapa y 2007. TOAMHY - CyMapHa OlleHa
Diagram 10. Degree of defoliation, discolouration and damage in 2007.
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4.5. CTAIbE KPYHA TPBERA HA OJJABPA-
HVM BUOMHINKAIIMJCKUM TAYKAMA'Y
2008.TO0MTHN

Y 2008. romyiau ypaheHa je mporeHa cTama
ITYMCKMX BpCTa Ha 123 OMOMHAMKAIMjCKe TadaKe.
[IporneHa gedonujanyje u fekonopusanyje Kao u
npahemwe omrehema Mpoy3poOKOBaHNX OMOTIY-
KUM ¥ abMOTIYKIM aKTOpuMa, U3BpIIEHa je Ha
YKyIHO 2789 cTabara.

Y Tabemu 60 pmaro je crame pedommjanuje
mmmhapckux BpcTa Koje Cy Haj3acTyIbeHMUje
Ha OMOMHAVKaLujcKuM Taukama y Cpouju.
Y 2008. rogmrm OykBa ce IOKazama Kao
HAjOTHOpPHMja BPCTa, momto 79,7% crabama Ha
CBUM OVOVHJVKAIIVjCKMM TaykaMa HeMa HU-
KaKBMX 3HaKoBa paedonujanyje, HOK je cmaba
nedomujanja npumehena kox 14% crabana.
[IpubmxHO cTame je U Kof rpaba rae crabda-
na 6e3 medommjarmje uma 71%, gok ce cmaba
nedonmjanuja jaBpa ko 20,2% crabana.

Bpcre m3 poma Quercus mokasane cy ce
Kao HajyrpokeHmje. Kao m paHujux ropguna
HajyTpOXKeHNja BPCTa je XpacT KUTHbAK ITie je CaMO
Tpehuna crabama 6e3 3HakoBa pedommjanuje
(33,5%). IloBehaHo je ywyemhe crabama ca cma-
6om redpomjanujom (51,5%) y ogHOCY Ha paHuje
TOJIVIHE.

4.5. KROWN CONDITION ON SELECTED
SAMPLE PLOTS IN 2008

In 2008 the condition of the forest species
on 123 sample plots was assessed. The assessment
of defoliation and discolouration was done as
well as damage monitoring caused by the biotic
and abiotic factors on the total 2,789 trees.

In Table 60 the defoliation of the broadleaf
species which are most common on the sample
plots in Serbia is presented. In 2008 beech was
the most resistant species, since 79.7% trees
on all sample plots were devoid of the signs of
defoliation, whereas the weak defoliation was
observed on 14% trees. The similar condition
was observed on hornbeam, whereas there are
71% trees without defoliation, and the weak
defoliation was identified on 20.2% trees.

The trees from genus Quercus are the most
endangered. As in the previous years, the most
endangered species is Sessile oak, since only
a third of the trees are devoid of the signs of
defoliation (33.5%). There is the higher percentage
of the trees with the weak defoliation (51.5%), in
comparison with the previous years.

Tabena 60. ledonujarmja mrurhapckux Bpcra y 2008. rogmsu

Table 60. Defoliation of broadleaf species in 2008

Hedomjanmja mmmhapckux Bpcra (%)
Damage of Broadleaves species (%)

[pab ep | Cmagyn | Kurmak
HPZ)rn 1133};:?}? %Ilri Huriga. Sessille
beam oak oak oak
Hema / None 71 79.7 | 51.2 53.8 33.5
Craba / Slight 20.2 14 | 361 | 342 51.5
Ymepen / Moder. 7.9 52 | 121 | 114 14.4
Jaka / Severe 0.9 1.1 0.4 0.3 0
MprBo / Dead 0 0 0.2 0.3 0.6
YkynHo / Total 100.0 100 100 100 100

Hedonujanuja (ocuname WM ONAIAme ye-
THHA) KOJ YeTHHapcKor japBeha, HajMame je y
2008. ronuHM OWia MPUCYTHA KOJ| CMpUe; Hau-
M€ BEJUKHU IpoleHar crabana je 0e3 BUIHHUX
3HaKoBa oBe TojaBe (82.6 %). OceTsbuBHja y TO-
ey cyuiema je jena. [lomoBuHa o mocMarpa-
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Defoliation (fragmentation or needle loss)
of coniferous trees, in 2008 was least present in
spruce, since the high percentage of the trees were
devoid of the visible signs of this phenomenon
(82.6 %). Fir was the most suspectible to
decissation. The half of the observed trees of this



HUX cTabaja oBe BPCTE YOMINTE HHje 3axBaheHo
nedomnujaryjom, 0K KOJ OCTAIUX UIaK MOCTOjU
ry0Jpeme YeThHa c1ador U yMEepeHOT MHTEH3HU-
TeTa.

Naxo kcepodumau, pHU 1 O6eu 00p Cy ce U
y 2008. ronuHu MoKasaie Kao 0CETJbUBH]jU. 32 0BO
Cy TIpe CBera 3acilyXHE TJbUBE-TPOYy3POKOBAYH
HEKOJIMKO HajydecTaaujux OoJecTH YeTHHa-
pa yommre. Mely Haj3HauajHMjUM CBaKakKo
cy Dothistroma pini Bulmary u Sphaeropsis
sapinea Dyko et Sutton (1980), xao mzazuBauu
Hampe] HaBeJIeHUX CHMIITOMA, Tj. Omnajama 0o-
poBHX YeTHHA. Beoma pammpene cy u BpcTe poaa
Lophodermium sp. u Micosphaerella pini Rostr.
1957. Kox upHor Oopa, Kao HajImoJJIOXKHHU]ET,
nedonujajom je 3axBaheHo aBe TpehuHe cra-
Oauna, ca yak 11.8% crabana nedonujanuje jakor
uHTeH3uTeTa. Hukaku 3Hanum nedonujanuje He
MOCTOje KOJ BUIIIE Off MOJIOBHHE cTabana Oenor
oopa. IIpobGnemaruka aedonujanuje 3a 4eTHPU
BpCTE UeTHHapa NpuKa3aHa je TabenapHo (Tabe-
ma 61).

species was devoid of defoliation, whereas the
needle loss of the weak and moderate intensity
was identified.

In spite of the fact that they are xerophilic,
Austrian and Scots pine were less resitant in 2008.
This is mainly caused by the fungi agents of several
most frequent conifer diseases. Undoubtedly, the
most significant are Dothistroma pini Bulmary
and Sphaeropsis sapinea Dyko et Sutton (1980), as
well as the agents of the above symptoms, i.e. pine
needle loss. The species of genus Lophodermium
sp. and Micosphaerella pini Rostr. (1957) are
also widespread. Defoliation is identified on two
thirds of Austrian pine trees, the most vulnerable
species, defoliation of the strong intensity is
observed on 11.8% trees. No signs of defoliation
were identified on more than a half of the Scots
pine trees. The problems of defoliation on four

coniferous trees are presented in tabular ways
(Table 61).

Tabena 61. ledonmjarmja yeTnHapckux Bpcta y 2008. rogyun
Table 61. Defoliation of conifer species in 2008. year

Hedonujanuja yeTnHapcKyx Bpcra (%)
Defoliation od coniferous (%)

Jema Cwmpua Hprt §0p Bemn 6op
. Austrian .
Fir Spruce . Scots pine
pine
Hema / None 52.4 82.6 36.7 58.9
Crnaba / Slight 42.8 17.4 10.3 339
Ymepena / Moderate 3.2 0 412 5.4
Jaka / Severe 1.6 0 11.8 1.8
MprtBo / Dead 0 0 0 0
Ukupno / Total 100.0 100.0 100.0 100.0
Yommure TJIefIaHo, JleKoJiopu3anyja Generally speaking, discolouration of

KOJ HAj3acTYIUbeHWjUX BpcTa jmmhapa Ha
OMOMHAMKAIMjCKUM TaukaMa y CpOuju je Mame
M3paxeHa off gedonujanuje. [pab n 6yksa cy n'y
OBOM CJ/1y4ajy HajOTIOpHUje BpCTe ca Ipeko 90%
crabana 6e3 3HaKoBa AeKonopusaiyje (rpad 93%,
6ykBa97,5%).KogxpacToBaomnerjexpacT KUTHaK
HajBuIIe 3axBaheH fekonmopusanujoM (2,4% yme-
peHa u 7,8% crmaba). CreneH fekonopusalyje jat
je'y Tabemn 62.

the most represented broadleaf species is less
expressive on the sample plots in Serbia than
defoliation. In this instance hornbeam and beech
are the most resistant species, with more than
90% trees without the signs of discolouration
(hornbeam 93%, beech 97.5%). Sessile oak is
most suspectible to discolouration in the group
of oaks (2.4% moderate and 7.8% weak).

The degree of discolouration is presented in
Table 62.
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Tabena 62. [lekonopusanuja mrhapckux Bpcra y 2008. rogmHu
Table 62. Discolouration of broadleaves species in year 2008.

Hexonopusauyja muurhapckux Bpera (%)
Discolouration of Broadleaves species (%)

||l e | Sl

oak oak oak

Hema / None 93 97.5 95.5 94.7 89.2
Craba / Slight 5.3 1.6 4.1 4.7 7.8
Ymepena / Moderate 1.7 0.8 0.2 0.3 24
Jaxa / Severe 0 0.1 0 0 0
Mprtso / Dead 0 0 0.2 0.3 0.6
Ukupno / Total 100 100 100 100 100

[lexomopusanyja Koj YEeTMHAPCKUX BpCTa
Mame je M3paxeHa of gedommjaunje (Tabema 63).
Kop cmpue je 95,1% crabana koja Hucy 3axBahena
OBOM I10jaBOM TaKO Jia je 0Ba BPCTa HajMame yIpo-
KeHa JIeKOTIOpU3alijoM. Jena je Mame 3axBaheHa
fekonopusaijom Hero pgedomjanyjom (93,6%).
BopoBu cy u oBfie HajBuILIE YTPOXKEHM, C TUM JIa je
JIeKOOpM3aIiMja M3paXkeHnja KO L[PHOT HEero Kof
6emor 6opa (45,6% 3mpaBux Koj LipHOT H60pa, 78,6%
3npaBux Kog 6entor 6opa). OBakBOM CTamy Kop 60-
pOBa JJONIPMHOCE VICTY IIATOTE€HN KOj)1 JOBOJiE 11 [0
nedomujaunje (Mycosphaerella pini Rostr. (1957),
Lophodermium pinastri (Schard.:Fr) Chev. (1826)).

Discolouration of the coniferous species is
less expressive than defoliation (Table 63). The
total of 95.1% spruce trees are devoid of the
signs of this phenomenon, so this species is least
susceptible to discolouration. Fir is less endangered
by discolouration than by defoliation (93.6%). Pines
are most endangered, and discolouration of the
Austrian pine is more expressive than discolouration
of Scots pine (45.6% healthy Austrian pine trees,
78.6% healthy Scots pine trees). The same pathogens
which cause defoliation also lead to this condition
(Mycosphaerella pini Rostr. (1957), Lophodermium
pinastri (Schard.:Fr) Chev. (1826)).

Tab6ena 63. JJexonopusanyja deTrHapckyx Bpcta y 2008. ropyau
Table 63. Discolouration of coniferous species in 2008.

Hexonopusanyja yeTuHapcKux Bpcta (%)
Discolouration of Coniferous in 2008 (%)

Jema Cmpua | LpHnu 6op | Benu 6op
Fir Spruce | Austr. pine | Scots pine
Hema / None 93.6 95.1 45.6 78.6
Crma6a / Slight 4.8 4.2 54.4 214
Ymepena / Moderate 0 0.7 0 0
Jaka / Severe 1.6 0 0 0
MprtBo / Dead 0 0 0 0
Ukupno / Total 100 100 100 100

Y Tabemum 64 je pmaro crame omTehema
mmmhapckux BpCTa Koje Cy HajsacTyIUbeHHje Ha
OnonHaMKanujckuMm tadkama y Cp6uju. Y 2008.
rogyHy OykBa Ce IIOKasaja Kao HajOTIOpHUja
BpcTa, rae Koj 92,8% crabama Ha CBUM
OMOMH[VKAIVjCKUM Tadaka HeMa HUKAKBMX
omrrehema. [IpnbmmkHO cTame je u Kop rpada, rae
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In the Table 64 the condition of the broadleaf
species which are the most common on the
sample plots in Serbia is presented. In 2008 beech
was the most resistant species, since 92.8% trees
on all sample plots are devoid of damages. The
similar condition is identified in hornbeam, since
there are 89.5% undamaged trees. The species



je Heomrehenux crabama 89,5%. Bpcre us popa
Qercus cy ce mokasajie Kao yrpo)KeHMmje, C TUM IITO
Cy Liep U CTafiyH OTIOPHUjH, I7ie CIafiyH VIMa He-
IITO Bullle yMepeHo omTeheHux crabama (2,4%).
Kao Hajyrpoxenuja BpcTa, Kao U paHUjUX TOJM-
Ha [I0Ka3a0 Ce XpacT KUTHaK, KOJ Kora je ydemhe
crabama Ge3 3HakoBa omTehema 82%. Yyemhe
crabana ca cmabum omrehemem je 10,8%, a ca yme-
pernM omrehemem 4,8%.

from genus Qercus are more endangered, whereas
Turkey and Hungarian oak are more resistant,
and there are more Hungarian oak trees which
are moderately damaged (2.4). Sessile oak is the
most endangered species, which is similar to the
situation from the previous years. There are 82%
sessile oak trees without the signs of damage.
There are 10.8% trees with the weak damage, and
4.8% with the moderate damage.

Tabena 64. Omrehemwa mrmhapckux Bpcra y 2008. rogusu
Table 64. Damage of broadleaves species in 2008.

Omrrehewa numhapn 2008 %
Damage of Broadleaves species 2008 %

Ipab Byxsa Tep Crnagyn KI/IT}.baK
Horn Hungar. | Sessille
Beech |Turk. oak

beam oak oak
Hema / None 89.5 92.8 85.3 86.5 82
Cnaba / Slight 7 5.5 12,5 10.9 10.8
Ymepena / Moderate 26 0.7 1.8 24 4.8
Jaka / Severe 0.9 1 0.2 0 1.8
Mprso / Dead 0 0 0.2 0.2 0.6
Yxynuo / Total 100 100 100 100 100

Op YeTMHApCKMX BPCTa, HajBUTA/IHMjA Ce IIO-
Kazajma cMpya, ca 955% crabama 6e3 MKaKBUX
omrehemwa. 3atum cmepm jema ce 92,1% oBakBMX
crabana. Jema je Bpcra Koja ce u y EBpomn nokasa-
J1a Kao yTPOXKeHMja Ha MojaBy cyuiema. Of 4eTuHap-
CKUX BpCTa 6OPOBMU Cy OIleT HajyrpoXkeHuje BpCTe, a
1pHM OOp je yrpoxkeHuju of 6enor jep je 4ak jemHa
TpehmHa crabama (30,9%) yrpoxkeHa yMepeHMM, a
jemHa neruHa (20,6%) cmabum omrehemuma (Tabe-
napHo, Tabena 65).

The most vital coniferous species is spruce,
with 96.5% trees without any damages. It is
followed by fir, with 92.1% of such trees. Fir
is also the species which is more susceptible
to desiccation in Europe. Pines are the most
endangered species of the coniferous species, and
Austrian pine is more endangered than Scots pine,
since a third of the trees (30.9%) is endangered by
the moderate, and one fifth (20.6%) by the weak
damages (tabular, Table 65).

Tabena 65. Omreherma yeTnHapckux Bpcra y 2008. ropmun
Table 65. Damage of coniferous species in 2008.

Omrehema yernnapu 2008 %
Damage of Coniferous 2008 %

Jena Cwmpua Lprn §0p Bemn 6op
. Austrian .
Fir Spruce . Scots pine
pine
Hema / None 92.1 95.5 39.7 92.8
Cra6a / Slight 6.3 3.5 20.6 3.6
Ymepena / Moderate 0 0 30.9 3.6
Jaka / Severe 1.6 0 8.8 0
Mprso / Dead 0 0 0 0
YxymHo / Total 100 100 100 100
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4.5.1. CYMAPHA OLIEHA TE®O/INJALINJE,
JEKOTOPU3AIIMJE 1 OITEREILA
Y 2008. TOOVIHIL.

Ynopenna aHaIM3a nedomujanyje,
leKo/opu3alyje, Kao U HUXOoBe KOMOMHOBaHE
OIleHe Kof YeTyHapa u mhapa, gata je y Tabe-
mu 66 u Ha rpadukony 11. lebonujauuja je xon
mumhapa 1 YeTMHapa IOfjeIHAKO 3aCTyIUbEHA,
a/my je M KOJ jefHMX M KOJ APYIMX ydecTanuja
oy zexonopusanuje. YetuHapy, 300r HaBeIeHUX
IIaTOT€Ha MMajy jade U3PAKEHy HNEeKONOpU3anujy,
360r Yera Cy Kofj VX y CYIITVHY OBa onrrehema,
IpefcTaB/beHa 3ajefHO ydecrammja. OBo ce
Offpasuwio M Ha KOMOMHOBaHy pedomujanyjy
U [eKOJIOpM3alyjy MCKasaHy Kpo3 YKyIHa
omrehema rje je curyanuja kox mimhapa HeImTo
IIOBOJbHIja HETO KOJI YeTHHApa.

4.5.1. EVALUATION OF DEFOLIATION,
DISCOLOURATION AND DAMAGES IN 2008

The comparative analysis of defoliation,
discolouration, as well as the combined
evalution of them in conifers and broadleaves
are presented in the Table 66 and Diagram 11.
Defoliation is equally present in broadleaves and
conifers, but is more frequent in both categories
than discolouration. As a result of the above
pathogens the discolouration is more expressed
in coniferoues. Owning to it, these damages
are generally more frequent, which results in
the combined defoliation and discolouration
expressed by the total damages, whereas the
situation of the broadleaves is better than of the
conifers.

Tabema 66. CymapHa oneHa - gedomjanuja-fexonopusanyja-omrehersa y 2008. rogyun
Table 66. Evaluation of defoliation, discolouration and damage in 2008

Hema / None 63.4 61 81.9 93.7 834 86.7
Craba / Slight 23.6 27.7 17.5 5.1 7.6 9.7
Ymepena / Moderate 10 9.9 0.3 0.7 6.9 2.3
Jaka / Severe 3 1 0.3 0.1 2.1 0.9
MprBo / Dead 0 0.4 0 0.4 0 0.4
Ukupno / Total 100 100 100 100 100 100

Yetweapn  nuwhapn Getuhapn  nw

MpTBO

¥ Dead
Jaka

B Severe

o YmepeHa
Moderate
Cnaba

H Siight
Hema

® None

uetunapn  nuwhap

nedonuvjaumja
Defoliation

fAekonopusauuja
Discolouration

owTehewa
Damage

Ipadukon 11 ledomujanyja, nekonopusanuja u omrehema (y %) mimhapa u yetuHapa y 2008. ropusy — cyMapHa OLjeHa
Diagram 11. Degree of defoliation, discolouration and damage in 2008.
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4.6. YHIOPETHE AHAIM3E MOHUTO-
PUHTIA'Y PEIIYB/INIIV CPBUJU 2004-
2008

Jaxo je meT rogyHa pelaTMBHO KpaTaK Ie€pH-
Of 32 CTYAMO3HMjY CTAaTUCTIYKY 0Opamy y CMIC-
JIy YIOpeZHUX aHa/IN3a, YBUJIOM Y IPUKYIbEHE
mojlaTke O Be#gHOCTMMa pedonmjanuje nu
JileKoopu3anyje, 10 HeKMX 3aKk/bydaka ce MIaK
moro fohn. CBakako, IPBEHCTBEHO 300T Kpart-
Kor obpahuBaHOT BpeMeHCKOT Iepuoyia, CBe J0-
HeTe 3aK/by4Ke Tpeba IPUXBATATH Ca Pe3ePBOM,
OJJHOCHO YC/IOBHO TYMAa4MTH KAO TPEHH.

Ocumnanuje TOAMINBMX BPeFHOCTH 3a
Tpu obpahuBaHa eneMeHTa  3IPaBCTBEHOT
crama IyMa (medonmjanmja, gexonopusanuja,
omrehema), y CBUM KaTeropujama yrpo>KeHOCTH,
KOJ] YeTMHApa Cy U3pakeHMje HeTo Kof muirhapa.

[Tocmatpajyhu mpoTexkmu Ieproxn Of meT
TO[VIHA, MOXKe Cé KOHCTAaTOBATH, [ja Cy MOJALM O
nedonujaumju 1 Kox YyeTMHapa 1 Kop auihapa

4.6. COMPARATIVE ANALYSIS OF
MONITORING IN THE REPUBLIC OF
SERBIA 2004-2008

Although five years is relatively short period
of meticulously statistical processing in terms of
comparative analysis, by examining the collected
data values for defoliation and decolorization,
some conclusions could yet be to come. Certainly,
primarily because of the short time period
analyzed, any conclusions reached should be
accepted with reservations, or conditionally
interpreted as a trend.

Oscillations of annual values for three
elements processed reprezent state of health of
forests (defoliation, decolorization, damages) in
all categories of vulnerability, for the conifers are
more pronounced than in deciduous trees case.

Looking at the past five years, it can be
concluded that the data for defoliation with
conifers and deciduous trees at a fairly balanced.

Tab6ena 67. [lebomujanmja y nepuogy 2004 - 2008. ropyae

Table 67. Defoliation in the period 2004 - 2008.

2004 2005 2006 2007 2008 2004 2005 2006 2007 2008

Hewma / None 50.1 46.2 64.8 67.5 63.4 59.5 51.3 63.8 53.5 61.0
Cra6a / Slight 30.0 32,5 21.6 19.2 23.6 27.0 33.0 25.2 30.8 27.7
Ymepena / Moderate 19.0 20.1 11.8 9.7 10.0 12.6 15.0 10.6 14.0 9.9
Jaka / Severe 0.9 1.2 1.2 2.1 3.0 0.9 0.7 0.3 1.5 1.0
MprBo / Dead 0.0 0.0 0.6 1.5 0.0 0.0 0.0 0.1 0.2 0.4
YkymnHo / Total 100 100 100 100 100 100 100 100 100 100

100% = 1 = B & 020 A e e e
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MpTtBO
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o YmepeHa
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¥ None
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Ipadukon 12. Ynopenun npukas gepomsjanuje y nepuopy 2004 — 2008. ropse
Diagram 12. Comparative overview of defoliation in the period 2004 - 2008.
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NpUINYHO YjegHadeHu. VI Kop dveTmHapa u
kop ymirhapa 2005. rofyHa M3[BOjUIA Ce Kao
HajHEIIOBO/bHN)A, IITO Cé MAaHM(ECTOBAIO KPO3
Mamy 0poj medomjanyjoM HesaxBaheHux cra-
6ana. Koy getnHapa, He3HaTHO 60Jpa cuUTYaIMja
6wa je 2004. roguHe, Kok je xop muurhapa 2007.
rogyHa 6umma camana 2005.

IIto ce medonmjanmje Tude, jemuHa Ipa-
Ba 3aKOHUTOCT YOWbMBA j€ Y KaTerOpuju jaka
nedonujanyja kop yetuHapa, MehyTum u Ty ce
TEIIKO MO>Ke TOBOPUTY O TPEH/Y 300T jaKo MajIor
6poja crabama saxBaheHNX OBOM KaTeropmjom
omrehema (yxymHo 10 cTabana).

[lopaim o gmedommjanuju y mIpoTEKIOM
TIIeTOTOAMIIEM TIePMOly IPYMKA3aHM Cy Y Tabe-
mm 67, a pafyu IIACTUYHYUjeT IIpUKasa ¥ Ha rpa-
¢ukony 12.

Kao n kopy gedonujanuje, mepmoy ocMarpama
M OLieb/Baba IeKOTIOpM3alilje,off IIeT TO/IVHA, CY-
BIIIIE je KpaTaK Jja Ou ce Oy3/jaHje MOITIO TOBO-
PUTV O TPEH/Y OBe II0jaBe KOJ OHMX Inurhapckmx
Y YeTUHAPCKUX BPCTA, KOje Cy Haj3acTyIUbeHMje
Ha OMOVHIMKAIMjCKMM TauykaMa. VImak ce Moxke
KOHCTATOBaTH fia je y obpahuBaHoM mepuo-
Iy, TIPOILIeHAT HeKOJIOpM3aljoM He3axBaheHux
crabama (kareropuja HeMa [eKojopu3alje),
KOHCTaHTHO Kop mhapa Behu Hero xop yeTn-
Hapa. Kop ymurhapckux Bpcra mexonopusariyja
Huje perucTpoBaHa Ha 80 M BuIle IpoOLEHATa
crabama. OBO ce MOXe O0jaCHUTU TOAMIIEUM
opbanyBameM nmumtha u QGopMmyupameM HOBUX
MUCTOBA KOZ /MIThapcKux BPCTa, JOK YeTHHAP-
CKe BpCTe, 300r BUIIETOAMIIIEr 3afip)KaBamba
4eTHHa, CBOja omtehema mpeHoce u y crenehy
TOZ[VIHY.

Kopuetunapace 2005.ropmHa n3gBsojuaaKao
M3Pa3sUTO HEIOBOJbHA, IITO e MaHM(ECTOBAIO
Kpos3 Mambu 6poj IIEKONIOPU3ALINjOM
HeszaxBaheHux crabana. Kop nuirhapa HujenHa
TOJIVIHA He VICTUYe Ce TT0CeOHO.

Ilogauyu o fmexonmopusanuju y MpPOTEKIOM
TIeTOTOAMILIEbeM IIEPUOJY IPUKA3aHY Cy Y Tabenu
68 u Ha rpadmkony 13.

[Topaum o omrehewnuma, cy y ¢QyHKImju
IpBa [Ba €IeMEHTa 3[PaBCTBEHOI CTama
(medonmjanyje ¥ pmexonopusarje), OXHOCHO
Off BbVIX Cy 3aBVICHH, Te C€ yOUeHe IPaBIIHOCTH,
Mambe BIIIIe, OfHOCE 1 Ha buX. Tpenp omrehema
je, TOKOM OBMX TOAMHA, 6MO0 OMDKM TPEHAY
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With coniferous and deciduous trees at 2005th
years set aside as the most unfavorable, as
manifested by fewer defoliation on unaffected
trees. In conifers, the situation was slightly better
in 2004. year, while for the deciduous 2007th
years was similar to the 2005th .

As defoliation is concerned, the only real
legitimacy is evident in the strong defoliation of
conifers, however, and it is difficult to talk about
the trend because of the very small number of
trees affected by this category of damage (total
number is 10 trees).

Countryabout affected trees with defoliation
for the past five years are shown in table 67, and
for more realistic impression are showen on
diagram 12.

As with defoliation , the period of monitoring
and evaluation of decolorization of five years is too
short to be reliable trend about this phenomenon
with those deciduous and coniferous species,
which are most common sample plots. Still can
conclude that it in the processed period, the
percentage of decolorization for not affected
trees (category with no decolorization),
consistently with the deciduous trees is greater
than for conifers. In deciduous trees any kind of
decolorization was not registered at 80 percent
and more trees. This can be explained by the
annual rejection leaves and the formation of new
leaves at broadleaves species, while coniferous
species because of keeping the needles for many
years, their damages spread and in the next year.

In conifers, the 2005th years set aside as
extremely unfavorable, as manifested by a small
number of by decolorization unaftected trees. For
years, no deciduous trees do not expire separately.

Data for the decolorization in the past five
years are shown in table 68 and on diagram 13.

Data which reflests damages are, in function
of the first two elements of health (defoliation
and decolourisation). They are dependent, and
the perceived regularity, more or less, and relate
to them. Damages trend, during these years was
closer to real meaning of trend than, it is in a case
for defoliation and decolorization.

The frequency of damages in conifers
is greater than on deciduous trees, which is
a continuation of trends in defoliation and
decolorization. Because retention of dried needles



Tabema 68. [Jexonopusanuja y mepuoxy 2004 - 2008. roxyte
Table 68. Discolorisation in the period 2004 - 2008.

2004 2005 2006 2007 2008 2004 2005 2006 2007 2008

Hema / None 70.5 59.5 71.6 74.6 81.9 79.2 84.0 86.8 80.1 93.7
Crnaba / Slight 21.8 31.3 21.8 20.1 17.5 14.5 10.7 10.0 12.3 5.1
Ymepena / Moderate 7.2 8.3 5.4 3.8 0.3 5.5 43 2.8 6.9 0.7
Jaka / Severe 0.5 0.9 1.2 0.0 0.3 0.8 1.0 0.3 0.5 0.1
MprBo / Dead 0.0 0.0 0.0 L5 0.0 0.0 0.0 0.1 0.2 0.4
Yxymro / Total 100 100 100 100 100 100 100 100 100 100
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Ipadukon 13. Ynoperuu npukas nexonopusanuje y nepuopy 2004 — 2008. roguse
Diagram 13. Comparative overview of discolourisation in the period 2004 - 2008.

ieKonopu3anyje Hero gedonujanuje.

Yuecranoct omrehema Kop deTwHapa je
Beha Hero xop muhapa, mTo je HacTaBaK TPeH-
noBa pedommjanuje u mexomopusanyje. 360r
3a/jp>KaBama OCYLIEHNX YeTIHA Ha IpaHaMa Je-
TMHApa, MHTEH3UTET JAeKOoJopu3alje ce Ipu-
O/mDKaBao VIHTEH3UTETy Aedormjanuje, Te Cy 1
ykymnHa ourrehema Beha.

Kop numhapa, yuecramoctn omrehema ce
y MOCMAaTpaHOM IIEPUOAY CMAY]y, OFHOCHO IO
BpegHOCTMMA ce Hamase uaMmeby medonmjarmje
U JeKolopusanyje, WTO je ¥ pasyM/bUBO, jep
nuurhapy roguinme ofdanyjy cyso muihe, na je
VI IeKOJIOpU3alyja Marbe M3paKeHa.

Kop mumhapa ydecranoct omrehema y
obpabnBaHOM Teprony 6una je focTa yjesHadeHa,
IIOK CY Kofi yeTuHapcKux BpcTa 2005 1 2004. ro-
JiVIHa OV1Ie HEIITO JIOMINje Off OCTAIUX.

Ynopenuu mpernen omTeherma npukasaH
je y Tabemu 69 u Ha rpadukoHy 14.

on the branches of evergreens, the intensity of
decolorization is approached with defoliation
intensity, and total damages were higher.

In deciduous trees, the frequency of damage
in the observed period decrease. The values are
between defoliation and decolourisation, which is
understandable, because deciduous trees annually
discarded dry leaves, and the decolorization less
pronounced.

In broadleaves trees, the frequency of damage
in processed period was very uniform, while the
coniferous species in 2005 and 2004. years were
slightly worse than the others.

Comparative survey of damages is shown in
table 69 and on diagram 14.
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Ta6erna 69. Omrehewa y mepuopy 2004 - 2008. ropuse
Table 69. Damage in period 2004-2008

2004 2005 2006 2007 2008 2004 2005 2006 2007 2008

Hema / None 65.6 59.5 76.3 79.9 83.4 76.3 76.4 83.5 76.9 86.7
Crnaba / Slight 19.3 222 119 115 7.6 13.7 14.7 1.07 11.8 9.7
Ymepena / Moderate 11.3 14.5 6.8 5.9 6.9 6.1 5.9 3.5 7.0 23
Jaka / Severe 3.8 3.8 5.0 1.2 2.1 39 3.0 2.3 4.1 0.9
MptBo / Dead 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.2 0.4
Yxymno / Total 100 100 100 100 100 100 100 100 100 100
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Ipadukon 14. Ynopeguu npukas omrehema y nepuony 2004 - 2008. ropuse
Diagram 14. Comparative overview od damages in the period 2004 - 2008.

OcCHOBHe KTMMATCKe KapaKTepUCTHKe Ha
teputopuju Cp6uje 2004 - 2008.

Kimmarcke KapaKTepuCTIKe HEKOT PeroHa
¥ METeOPOJIOLIKY NOoflalyl IPUKYIUbEHN U3 Ha-
IIVIOHA/IHMX METEOPO/IOLIKIX CTaHMIIA MOTY II0-
CITYXXNTH 32 06jallberba YOUeHNX 110jaBa I Mpo-
MeHa Y ITYMCKUM eKocucTeMuMa. AtMocdpecke
IIpOMEHE, opef APYTUX YMHNMIALALA, YTUYY Ha:
CacTaB, CTPYKTYPY, IPUPACT, 34PaBCTBEHO CTabe
¥ BUTAJIHOCT LIIYMCKMX eKocucreMa. Mereopo-
JIOLIKe TI0jaBe Kao LITO CYy KpeTama Ba3AyIIHUX
Maca IIpefCcTaB/bajy MPEHOCKOLle IOKATHIX, pe-
TYIOHA/HUX U TIpeKOrpaHNyHMX 3arabema umje
npahemwe 1 yTHLaj Ha IIYMCKe JPBEHACTe BPCTe
je jeman on nwpeBa MebhyHnaponHor mporpama
capapme 3a npaheme cramwa myma (ICP Forests).

Knnma Hekor MecTa ce KimacuaHo fredpuHmIme
Ha OCHOBY CPEIbIX BPEIHOCTI, EKCTPEMA U IPY-
TUX CTaTUCTUYKYX [TapaMeTapa MeTeOPOIOMIKIX
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Main climate caracteristics on teritory of
Serbia in 2004 - 2008.

Climate characteristics of a region and
meteorological data collected at the national
weather stations can be used for the explanations
of the observed phenomena and changes in forest
ecosystems. The atmospheric changes, along with
other factors, affect: the composition, structure,
increment, health condition and vitality of forest
ecosystems. The meteorological phenomena,
such as the movements of air masses transport
the local, regional and transboundary pollution.
Its monitoring and effect on forest woody species
is one of the objectives of the International
Programme Collaboration for forest condition
monitoring (ICP Forests).

The climate of asiteis classically defined based
on the mean value, extremes and other statistical
parameters of the meteorological conditions,



yC/IOBa, TOKOM HEKOT MHTepBaja BpeMeHa (Me-
celu, rofuHe, Bekoy). CaBpeMeHa fepuHMIMja
MehyTum, omucyje KIMMy Kao AMHAMUYKU CU-
CTeM y KOMeE YYeCTBYjy U je[[HU Ha [JpyTe JeNnyjy:
arMocdepa, okeaHM, JIeIeHN U CHEKHU TOKPHU-
Bad, Ipolecy Ha Ty (murocdepa) u 6uocepa
ykbydyjyhu doBeka. CBaky Off OBUX yYeCHMKA
(KOMIIOHeHaTa) Yy KIMMATCKOM CUCTEMY MMa
COIICTBEHE 3aKOHUTOCTHM M [MHAMMUKY, Ha Koje
Jienyjy Apyre KOMIIOHEHTE U TaKO UX MeHajy.

Kmma Cpbuje ce Moxke ommcat Kao
yMepEHO-KOHTMHEHTA/THA Ca Makbe MY BULIE U3-
paXeHUM JIOKaJlHMM KapakTepucTukama. IIpo-
CTOpHa pacrofiefianapamMeTapa Kamume yClIoB/beHa
je reorpadckuM MonoxKajeM, perbedoM U JIOKaI-
HUM YTHUI3jeM, KaO pe3ylITaToM KOMOWHaIuje
perbeda, pactiofienie Ba3AyLUIHOT IPUTICKA Behnx
pasMepa, €KCIO3MLMjOM TepeHa, IPUCYCTBOM
PeYHMX CHCTeMa, BereTalyjoM, ypbaHu3aImjoM
1.T.71. O reorpadpcKMx offpeHNIIA KOje KapaKTe-
puiry 6MTHe CMHONTIYKE CUTYalMje 3HaYajHe 32
BpeMe 1 kuMy Cp6uje Tpeba crioMeHyTH AJlIe,
CpenosemMHO Mope 1 heHoBckM 3anus, [IaHOH-
CKy Hu3ujy u onuny Mopase, Kapnare u Poor-
CKe IITaHMHe Kao 11 OpJlOBUTO IVIAHMHCKM JIe0 ca
KOTIMHAMa U BucopaBHUMa. IIpeosmabyjyhn
MEpUIVMOHAIHY TO/M0XK3aj KOT/IVMHA PeKa U PaB-
HIYApCKM TIPefieo Ha ceBepy 3eM/be, OMOTyhyjy
Iy6oKo Impopupame MOMapHNX Ba3AyIIHNX Maca
Ha jyT.

during a time interval (month, year, century). The
modern definition, however, describes climate
as the dynamic system in which: atmosphere,
oceans, ice and snow cover, processes on the
ground (lithosphere) and biosphere including
man, participate and influence one another. Each
of these participants (components) in the climate
system has its own laws and dynamics, which can
be affected by other components and changed.

The climate in Serbia can be described
as temperate-continental with more or less
expressed local characteristics. The spatial
distribution of climate parameters is conditioned
by geographic position, relief and local effects,
as well as by the result of the combination of the
relief, distribution of air pressure, aspect, presence
of river systems, vegetation, urbanisation, etc. The
main geographic features that characterise the
essential synoptic situations significant for the
weather and climate in Serbia ate the Alps, the
Mediterranean Sea and Genoa Bay, Pannonian
Plain and the river Morava valley, the Carpathians
and the Rhodope Mountains, as well as the hilly
and mountainous parts with the valleys and
plateaus. The prevailing meridian position of the
river valleys and the lowland region in the North
enable the deep penetration of polar air masses
to the South.
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5.YTUIA] BUOTNYKUX IITETHUX
OAKTOPA HA ITYMCKE EKOCUCTEME
BUOMHIVNKAIINJCKNX TAYAKA

Mapa Tabaxosuh-Towuh, Mupocnasea Mapxosuh,
Cno6ooan Munanosuh, 3naman Padynosuh'’

[ITyme, xao IpUpPOJHY pecypc, IpecTaB/bajy
3HaYajaH IPOU3BOJSHO-IIPUPOSHM U EKOIOIIKY
TIOTEHIIMjaI, KAKO IIOfIpyYja y KOMe Ce Ha/lase, TAKO
u Penry6muke Cp6uje y nemun. Cpbuja pacrmona-
e ca 2.252.400 ha mryma, o dera je mooBMHA y
IIp>KaBHOM U [IPyLITBEHOM, a Jpyra IOJIOBMHA Y
IPUBATHOM BIacHMIITBY. [IlyMOBUTOCT TpeHyTHO
nsHocu 29,1% (AIl Bojsopuna 7,1%, menrpanHa
Cp6uja 37,6%) (bankosuh u cap., 2009), a IIpo-
cropHnM 11anoM Peny6mke Cp6uje npensuheHo
je ma ce oHa 1o 2050. rogyHe moBeha Ha 41%.

CrabmmHocT IIYMCKIX eKocucreMa
yClIOB/baBajy MHOIM (GaKTOpM CpefyHe KOoju
ce Melyco6HO y3podyHO IOBe3yjy, HONyHYjy U
cMemyjy. CMemNBOCT (akTopa CpefiiHe y HpH-
POJHMM YCIOBMMA Tede CIOHTAHO, ali Cé OHU
MOTY IVMPEKTHUM VIV VHVPEKTHUM JI€NI0BAbeM
YOBEKa IIPOMEHNUTH Y TONIMKO] MEPHU J1a C€ KOHa4YaH
pesynTaT He MOXe InpensupeTu. VHampexTHUM
yTHIIajeM, YOBEK je NaHIly ITEeTHUX abMOTIUKMX
(akTopa Kofa0 jouI jemHy 3HAYajHY KapyKy - I0-
JIyTaHTe KOjy JUPEKTHO UM MHIUPEKTHO JeNyjy
Ha CBE YIaHOBE €KOCYCTEMA, IIPU 9eMY IOCTIEN-
Ile MOTYy OMTM OfMaX BU/bMBE WIU YTO BpeMe-
Ha cKpuBeHe. J camy monyTaHTy Tpie IpoMeHe,
IITO C/IOKEH MEXaHM3aM OJHOCA Y IIPUPOLY Hajbe
KOMIIIMKY]je.

Meby mTeTHUM areHcUMa y IIYMCKUM €KO-
CUCTEMMMA Ha/ase Cce ¥ MHOTYM IPOY3pOKOBa4M
6onectn u mrerounHe. Oy cy mparehm opra-
HU3MJ OATOBapajyhux IpUpORHMX eKOCUCTeMa U
IbJIX YOBEK Marbe MV BULIE YCIIEIIHO KOHTPOIN-
mre. Mebytnm, npu ycnoBuMa mojase momymmja
II0jaBe MUKPOOpraHyusaMa I MITETOYMHA Memajy
yoOuvajenu puraM. Hexkm omacHm mapasutu
UII4e3aBajy, JOK Cy IPYTY aKTUBHMj! Y YCTIOBUMA
nosehanor sarabema.

Jlanan npoMeHa ce Mema [0 Te Mepe Jia Ipy-
CYCTBO HEKMX ITaTOT€HA M/IM IITETOYMHA MOXe Jla

1 ITopen ayTopa y IpMKyIUbathy TEPEHCKUX MOfATaKa
yuecTBoBayu cy: Becna lony6osuh-Ryprys n
Karapruxa Mnagenosuh
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5. INFLUENCE OF BIOTIC HARMFUL
FACTORS ON FOREST ECOSYSTEMS
ON THE SAMPLE PLOTS

Mara Tabakovié-Tosié, Miroslava Markovié,
Slobodan Milanovié, Zlatan Radulovid!

Forests, as the natural resource, are a
significant production-natural and ecological
potential both of the area in which they
are located, and of the Republic of Serbia
in general. The area of forests in Serbia is
2,252,400 ha, of which a half is the state and
public forests, and a half is the private forests.
Forest cover percentage now accounts for
29.1% (Vojvodina 7.1%, Serbia - Central part
37.6%) (Bankovi¢ et al., 2009), and the Spatial
Plan of the Republic of Serbia forests the
increase to 41% by 2050.

The stability of forest ecosystems is
conditioned by numerous environmental
factors which are interrelated, supplemented
andalternated. Thealternationofenvironmental
factors in field conditions is spontaneous, but
by the direct or indirect human activities, they
can change so much that the final result cannot
be estimated. By the indirect effects, man has
added another significant link in the chain
of detrimental abiotic factors - pollutants
which affect all members of the ecosystem
directly or indirectly. The consequences can
be visible immediately or hidden for a long
time. The pollutants themselves are subject to
changes, by which the complex mechanism of
interrelations in nature is further complicated.

The harmful agents in forest ecosystems
consist of many causal agents of diseases
and pests. They are the accessory organisms
in the natural ecosystems and they can be
controlled more or less successfully. However,
in polluted environments, the microorganisms
and pests also change their regular rhythm.
Some dangerous parasites disappear, while the
others become more active in the conditions

of higher pollution.

1 Along with authors, the following scientists participa-
ted in the collecting database: Vesna Golubovi¢-Curguz
i Katarina Mladenovi¢



Oyzie JaK O>Ke/bHO jep Cy ¥ OHV MHANKATOPY KBa-
JINTETA CPEVHE.

Kontnaynpanosarahusamenrymanmucujama
LITeTHUX MaTepyja fienyje GUTOTOKCUYHO, any U
IpefuCIoHnpa OWbKe 3a Hamajg HeKMX OMOTHY-
K1X (axTopa cpeayHe, KOju y CyKIeCHjy HacTa-
B/bajy IPOLEC CylIera 0 MOTIYHOr MPOMNajamba
(ymupama) uryma. 360r TOra, jefHOCTPAHO TyMa-
Yeme CI0KEHOT TIpolleca yMupama IyMa He Jjaje
OATOBOp 3a pellere mpobnema. Cyleme Iyma
je TIoC/IeinIla HEMOBO/BLHOT JleNI0Barba KOMIIIEKCa
dakTopa abuotnyke M OMOTUYKe IPUPOJE, KOju
MOTY Jia Jie/yjy CUMYITaHO MU Jla C€ CYKIIeCUB-
HO U3Memwyjy. KoHayaH pesynTar oBuMX IPOMeEHa
He IIOf[pasyMeBa yBeK Jia je IpUMapHU (akKTop
JEOVIHY Y3POK HAaCTa/IMX NOCIEANI, OfHOCHO 12 je
TIOCTIE[bY aTeHC CYKIleCHje Haj3HaYajHIjI.

Ynopeno ca BEMNKNM ylaramiuma y I0A13ambe
ITYMCKMX 3aCajja 10 KOjMX je JOLIJIO HAPOYUTO Off
1Ie3/ieceTUX ToAMHa IPOLIIOT Beka, moBehanm cy
M 3aXTEeBV y Be3U Ca CUTYPHOIINY IpOU3BOfIbE,
II0CeOHO Y OFHOCY Ha OMOTHMYKe YMHMOLE, Kao
IITO CY €KOHOMCKM IITETHU MHCEKTH ¥ (UTOMA-
ToreHe I/byBe. Ofp>KaBame BUTaTHOCTH IIYMCKUX
BpCTa OM/baka oOf CafHMIA 0 cTabama pasmmym-
TUX KJIaca CTapOCTH je JYToTpajaH Mmpoliec.

3a pasnmMKy Off HO/bONPUBPENHUX KYNTYpa,
YIJTABHOM jeJHOTOAMIIBIX OVM/BHUX BPCTa, TfAe Ce
IPVHOCU OCTBAPYjy Y TOKY jeJTHOT BETreTal[IOHOT
Iepuoyia, Y LIyMapCTBY C€ OH peannsyje MUHU-
MasHo 3a 10, ma o mpeko 150 rognHa. Tokom oBux
TOAMHA pacTa U pasBoja, fpBehe Moxe OUTH U3-
JIO>KEHO, Ty>Xe 1 Kpahe BpeMme, yTuiajuma abyo-
TUYKVUX WM OMOTUYKMX IITETHMX (PaKTOpa KOju
TIOHeKay, 6UBajy y3pOUHMIM AYTOTPAjHUX IIATO-
JIOWIKMX TIpOLeca ca HecarJefilNBIUM €KOHOMCKIM
VI EKOJIOIIKIM MOCTIefIIaMa.

Y noppyujy uenrpanse Cpbuje y mpxas-

HOM J IIPYBaTHOM BJIACHUIITBY HajIa3e ce IpUpOJ-
He CacTOjyHe BUCOKMX IIyMa nuihapa 1 yeTyHa-
pa, M3TaHAYKMX (4ecTo fierpaiipaHe) MEMOBUTIX
M YMCTYX IIyMa muinhapa, Kao M KyniType (Ber-
TauKYl TOJUTHYTe CacTojuHe) muihapa v 4eTu-
Hapa. Y TOITefly 3[[paBCTBEHOT CTama, Kao 1 3a-
LITHTE, CBaKa OJf OBYX KaTeropuja je creruduyna
TI0 BpCTaMa ITeTHNUX GakTopa, Mpefuco3nLyju
npemMa byMa.

bykBa je y Hamoj 3em/bM HajpacIpocTpa-
meHMja BpcTa fpBeha y OpACcKOM M IIaHMHCKOM

The chain of changes varies to the extent
that the presence of some pathogens or pests
can even become desirable, because they are
also the indicators of environmental quality.

The continuous forest pollution by the
immissions of harmful substances has a
phytotoxic effect, but it also predisposes the
plants to the elevated effect of some biotic
environmental factors, which support the
declining process in succession till the final
forest dying. The one-sided explanation of the
complex process of forest dying does not help
the solution of the problem. Forest dying is
the consequence of unfavourable impacts of
complex factors of abiotic and biotic nature,
which can be simultaneous or alternate
successively.

Parallel with the great investments in
the establishment of forest plantations, in
particular during the sixties of the last century,
the demands of safe production are also
increased, in particular regarding the biotic
factors, such as economically detrimental
insects and phytopathogenic fungi. The
maintenance of vitality of forest trees from
seedlings to trees of different age classes, is a
long-term process.

As distinguished from agricultural crops,
in particular annual plant species, where the
yield is realised during one vegetation period,
in forestry the harvesting needs minimally
10, or even more than 150 years. During the
years of growth and development, trees can be
exposed during short or long periods, to the
effects of abiotic or biotic detrimental factors,
which can sometimes be agents of long-term
pathological processes with unforeseeable
economic and ecological consequences.

In central Serbia, both in state and in
private ownership, the natural stands of high
forests of broadleaves and conifers, coppice
forests, mixed and pure broadleaf forests,
as well as broadleaf and conifer plantations
(artificially established stands). Regarding the
health status and forest protection, each of the
above categories is specific depending on the
types of harmful factors,and the predisposition
to them.

Beech is in our country the most
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nojacy (moce6HO Cy NpoCTpaHe HeHe IIyMe Y
jyroucrounoj u ucrounoj Cp6uju). Ilojennnagno,
WIN y OKBMPY LIYMCKIX €KOCUCTEMA, FbeHO BePTH-
KaJTHO 30HMpame ce kpehe ox 100 no 2100 m Hazg-
MoOpcKe BMcUHe. bykoBe mryme (Bycoke U HICKe)
uyHe 29,3% mymckor donpa Cpbuje (P:660.400
ha). OBa Bpcta mymckor fpseha, Ha Hajsehem ey
noBpumHe, usrpahyje umcre cacrojune (86,3%),
JIOK Cy MEIIOBUTE IIyMe peTaTMBHO CKPOMHO
sactymwpeHe (13,7%) (bankosuh u cap., 2009).
V1 mopen moOpuX TeXHMYKMX OCOOMHA, OYKOBO
TIPBO je JOCTa HEOTIOPHO U HOMIOXHO HAaIafu-
Ma MHOTOOPOjHUX ITapasUTCKIX ¥ CAlIPOPUTCKIX
opraHnsama. IbuxoBum fienoBameM U3NOMOMIKN
ocnabena 1 6onecHa ctabna, OIMYHA Cy MeTa Ha-
TMaja pasHUX NPUMAPHUX VM CeKYHJApHMX IITET-
HMX VHCEKATCKMX BPCTa, IITO Y KPajbeM CIydajy
OBOZY [IO TI0jaBe CYIIeHa, KAKO MOjefVHAYHIIX,
TaKo 1 rpyme crabana (Tabakosuh-Tommuh, 2006).

Cymeme OyKkOBUX IIyMa, aKyTHO WU XpoO-
HIYHO, je Impo0/meM Koju ce jaB/ba y MHOIUM
sem/baMa EBpore, ykpyuyjyhu n Cpbujy n Cesep-
Hy AMepuKy. ¥ HaIlloj 3eM/bl, 3HAa4ajHO CyLIEHe
OyKOBMX IIyMa IpBU HYT je 3abermexeHo 1956-
1957. ropuHe y HEHOM MCTOYHOM JIeNy, Ha IITa
Cy penoBanmu OpojHM abMOTMYKM M OMOTNYKM
dakropu, mehy xojuma je HajuspaxeHuju 6mo
aHTpoOIoOreHN (IIpeTepaHe cede M eKCIUIOATAIVja
HapyImIe Cy OMOTUYKY PABHOTEXY y IIYMCKUM
eKOCHCTEMIMa), @ O YeMY II0CTOje MHOTOOPOjHU
MUTEpaTYpHU TIOfaIM. BykoBe cacTojiHe, reHe-
PaTMBHOT ¥ BEreTaTUMBHOI IIOPEKNa, Y IOAPYYjy
Perry6rmuke Cpbuje, cy YITTaBHOM HEOBO/bHO
ouyBaHe, He3a/j0BO/baBajyher KBauTeTa I 37paB-
CTBEHOT CTama.

Y nepuony 2004-2008. rogyHe Ha OVOMHAY-
KAIMjCKMM TauKaMa yTBphHeHo je IpucycTBo Bule
BPCTa NMAPasUTCKUX U CAalpoUTCKUX I/bMBA Koje
KOJIOHN3Mpajy OyKoBa cTabya, a Haj3HaYajHuUje Off
BUX Ccy Oune Apiognomonia errabunda (Rob.ex
Desm.) Hohnel (1918) (BUT 6p. 18, 40, 44, 46, 50,
52,61,76), Diatrype disciformis (Hoftm.) Fr. (1849)
(BT 6p. 411), Nectria coccinea (Pers.ex Fr.) Fr.
(1849) crmka 10 (BUT 6p. 56, 58,403,404, 406, 409,
412,414, 415), Nectria cinnabarina (Tode ex Fr.) Fr.
(1849) (BUAT 6p. 409).

Y npupopHMM cacTojuHamMa OykBe Ha
noxpyyjy L.J. Jyxop, lllymcka ympasa Jaropmua,
KOHCTAaTOBAHO je Cylleme IOjeAMHNX CTabara.
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widely distributed tree species in hilly and
mountainousbelts (particularly spaciousbeech
forests occur in southeast and east Serbia).
Individually or within forest vegetation, its
vertical zones range from 100 to 2100 m asl.
Beech forests (high and low) account to 29.3%
of the growing stock in Serbia (P:660,400 ha).
This type of forest trees builds clean strands
(86.3%) on the main part of the area, whereas
the mixed types are relatively scarce (13.7%)
(Bankovi¢ et all, 2009)

Despite the good technical properties,
beech wood is rather nonresistant and
susceptible to the attacks of numerous parasitic
and saprophytic organisms. By their effect, the
physiologically weakened and diseased trees
become an excellent target for the attack of
various primary and secondary insect pest
species, leading finally to the decline of both
individual trees and tree groups (Tabakovi¢-
Tosi¢, 2006).

Thedyingofbeech forests,acute or chronic,
is a problem in many European countries,
including Serbia, and in North America. In
our country, significant dying of beech forests
was recorded for the first time in 1956-1957 in
the east part, caused by numerous abiotic and
biotic factors, among which the most critical
was the anthropogenic impact (overcutting
and exploitation disturbed the biotic balance
in forest ecosystems), which is reported by
numerous literature data. The present state
of beech stands, both low and high, in Serbia
is unfavourable, insufficiently conserved, of
unsatisfactory quality and health condition.

In the period 2004-2008, several parasitic
and saprophytic fungi which colonise beech
trees were identified on sample plots, and
the most significant were Apiognomonia
errabunda (Rob.ex Desm.) Hohnel (1918)
(plots 18, 40, 44, 46, 50, 52, 61, 76), Diatrype
disciformis (Hoftm.) Fr. (1849) (plot 411),
Nectria coccinea (Pers.ex Fr.) Fr. (1849) picture
10 (plots 56, 58, 403, 404, 406, 409, 412, 414,
415), Nectria cinnabarina (Tode ex Fr.) Fr.
(1849) (plot 409).

Thedyingofindividualtreeswasdiagnosed
in natural stands of beech in the area of
Managment Unit Juhor, Forest administration



CumrToMn 3apase ykasyjy Ha T3B. 007mecT Kope
OykBe”, Kojy y3pokyjy Criyptococcus fagisuga
Lindinger (1936) cmmka 11 u mwuBa Nectria
coccinea cmvika 10. Mapa je nnHcekT nmaxo oppebes,
jOII yBeK ce BplIIe 1ab0paTOpyjcka UCIUTHBAKbA
Y CBPXY JieTepMIHaIIMje BPCTe I/bMBe (CUMITOMM
3apase ce MOTy /IaKO IIOMeINaTy ca JPYTUM CpPOJ-
H1M Nectria BpcTama).

Op npoy3pokoBaJa TPYIeXM 1 AecTPyKLuje
IpBeTa HajuspaxkeHMje cy Omme BpcTe popa
Armillaria Hartig (1873) (BUT 6p. 55, 76,407, 408,
412,414), Fomes fomentarius (L.ex Fr.) Kickx (1867)
cmuka 13 (BUT 6p. 50, 51,55,61,405,406,407, 408,
409, 410, 411, 413, 414, 415), Fomitopsis pinicola
(Swartz: Fr.) Karst. (1889) (BT 6p. 43, 407, 418),
Hypoxylon deustum (Hoffm.) Grev. (1828) (BUT
6p. 401,404, 407,409,410,411,413,414), Pleurotus
ostreatus (Jacq.ex Fr.) Kummer (1872) (BUT 6p.
43). Op r/pMBa KOje MMajy HeIlTo Clnabujy CTelneH
IIECTPYKILINje, a/l Ce jaB/bajy Kao IpuMapHe BpCTe
Ha cTab/mMa ca ymajoM Kope, KOHCTaTOBaHe CY
Laetiporus sulphureus (Bull.ex Fr.) Murr. (1920)
(BUT 6p. 48), Melanopus squamosus (Huds.) Pat.
(1900) (BUT 6p. 414), Schizophyllum commune
Fr. (1815) (BUT 6p. 40, 43, 44), Stereum hirsutum
(Wild) Pers. (1800) (BUT 6p. 403, 411, 412),
Polyporus various (Pers.) Fr. (1821) (BUT 6p. 411,
412), Trametes versicolor (L.ex Fr.) Pilat (1936)
cmuka 12 (BUT 6p. 403, 409, 412, 413), Trametes
gibbosa (Pers.ex Fr.) Fr. (1836) (BT 6p. 405, 409,
410,413).

Y pocajammuM MCTPaXKMBamUMa IITETHE
eHTOMOdayHe OyKBe, OTKPMBEHO je MpPUOIVDKHO
150 BpcTa MHCEKaTa KOju >KVBe Ha pasHUM HbeHUM
opranuMa. Mamu 6poj \ux je crenyupnyan camo
3a OYKBY, JOK BehVHa XMBY U HA [PYTUM BpCTaMa
npseha. [Ipema femy 6ubke Koju HaCTamwyjy U Ife
ce XpaHe, MOT'Y ce TIOfIe/INTH Y TPU OCHOBHE TpyIIe:
VIHCEKTY KOjyI ce XpaHe cucajyhu 61bpHe COKOBe U3
JIUCTA VI TPaHa, MHCEKTH KOjU ce XpaHe TKUBMMA
JIUCTA, 6UII0 [1a XuBe CTOOONHO MU CKPUBEHO Y
MIHaMa J TajlaMa 1 MHCEKTY KOjyi JKVIBe U XpaHe ce
y apsety (Tab6akosuh-Tommuh, 2006a; Tabakosuh-
Toumth u Mapkosuh, 2004).

V13 mpBe rpyne Ha GMOMHJVIKAIIMCKMM Tad-
KaMa y nepuopy 2004-2008. rogyHe KOHCTaTOBaHe
cy Bpcte Phyllaphis fagi Linnaeus, 1767 cmuka 14
(BUT 6p. 16,21, 28,31, 40,44, 48, 50,51, 52, 55, 57,
58,61,63,69,72,76,79, 87,89, 95, 96,99, 401, 403,

Jagodina. The disease symptoms indicate
the beech bark disease, which is caused by
Cryptococcus fagisuga Lindinger (1936) picture
11 and the fungus Nectria coccinea picture 10.
Although the insect was readily determined,
laboratory analyses are still underway for
the determination of the fungus species (the
symptoms can easily be confused with other
related Nectria species).

The most significant agents of decay and
wood destruction were species from genus
Armillaria Hartig (1873) (plot 55, 76, 407,
408, 412, 414), Fomes fomentarius (L.ex Fr.)
Kickx (1867) picture 13 (plot 50, 51, 55, 61,
405, 406, 407, 408, 409, 410, 411, 413, 414,
415), Fomitopsis pinicola (Swartz: Fr.) Karst.
(1889) (plot 43, 407, 418), Hypoxylon deustum
(Hoffm.) Grev. (1828) (plot 401, 404, 407, 409,
410,411,413,414), Pleurotus ostreatus (Jacq.ex
Fr.) Kummer (1872) (plot 43). The fungi that
cause a somewhat lower degree of destruction,
but occurring as primary species on the trees
with bark scorch are Laetiporus sulphureus
(Bull.ex Fr.) Murr. (1920) (plot 48), Melanopus
squamosus (Huds.) Pat. (1900) (plot 414),
Schizophyllum commune Fr. (1815) (plot 40,
43, 44), Stereum hirsutum (Wild) Pers. (1800)
(plot 403, 411, 412), Polyporus various (Pers.)
Fr. (1821) (plot 411, 412), Trametes versicolor
(L.ex Fr.) Pilat (1936) picture 12 (plot 403, 409,
412, 413), Trametes gibbosa (Pers.ex Fr.) Fr.
(1836) (plot 405, 409, 410, 413).

Approximately 150 species of beech insect
pests have been recorded in the previous
research. They grow on different beech organs.
A small number is specific only for beech,
the majority lives also on other tree species.
Depending on the part of the plant they inhabit
and where they feed, they can be divided into
three main groups: insects that suck plant sap
from the foliage and branches, insects that feed
on the foliage tissue, either outside or hidden
in the mines and galls, and insects that live
and feed on wood (Tabakovi¢-Tos$i¢, 2006a;
Tabakovi¢-Tosi¢ at Markovié, 2004).

The following species of the first group
were diagnosed on sample plots in the period
2004-2008: Phyllaphis fagi Linnaeus, 1767
picture 14 (plot 16, 21, 28, 31, 40, 44, 48, 50, 51,
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404,405, 406,407,408, 409,410,411, 412,413,414,
415) i Cryptococcus fagisuga Lindinger, 1936 cmuka
11 (BUT 6p. 96, 401, 403, 404, 405, 406, 407, 408,
409, 410, 411, 412, 413, 414, 415), koja 3ajexHO
ca BpcroM Nectria coccinea cnuka 10 (Pers.ex Fr.)
Fr. (1849), HajonacHMjoM IapasuTHOM I/bMBOM Ha
crabnuMa 6ykBe, n3a3uBa T3B. “007ecT Kope OyK-
BE.

Jpyra rpyma, KBaJMTaTMBHO M KBAaHTHUTA-
TUBHO, je OWIa Haj3acTyIUbeHWja, Ta je CaMUM
TUM ¥ HajBUIIE YTUIA/IA HA OIITY C/IMKY 3[jpaB-
CTBEHOT cTama. VI3 moprpyme pedommjaTopa,
Ha CBMM TauKaMa IJle je 3acTYIUbeHOCT OykBe
611712 3Ha4ajHa, KOHCTATOBAHO je 17 BpcTa, amu je
IBIXO0BA OPOjHOCT OWTa Mana ¥ yIIIaBHOM Cy Ha-
NaKeHU NOjeHAYHM IpuMepi rycernua. [lox-
TpyIa JIMCHUX MUHEpa MMaJla je HajBMIIE YTHUIAja
Ha 3PaBCTBEHO CTame OYKOBUX IIYMa Y OBOM
noapyyjy. Hajsacrymbennje y KBaHTUTATUB-
HOM Torneny cy 6une Bpcre Lithocolletis faginella
(Zeller, 1846), Lithocolletis spp., Stigmella basallela
H-5 u Orchestes fagi (Linnaeus, 1758). Op ramm-
KOJTHUX BPCTa, HajopojHuje cy 6une Mikiola fagi
(Hartig, 1839) cmuxa 15 u Hartigiola anullipes
(Hartig, 1839), a om mHCeKaTa Koju XMBe U Xpa-
He ce Y pBeTy, Hajuemrhe cy KOHCTaTOBaHe BPCTe
Agrilus viridis (Linnaeus, 1757), Morimus funereus
(Mulsant., 1862) u Camponotus vagus (Scopoli,
1763).

Cymeme OykoBuMX IIyMa je mpo6meM Koju
ce jaB/ba Y MHOTMM 3eM/baMa EBporie, a 3HauajHO
cymeme y Cpbuju mpeu myT je 3abemexeHo y
BEHOM UCTOYHOM JIeNy IefleceTHX TOfVHA JBa-
neceror Bexka. Ha oBo cy yTumanu 6pojun abuo-
Tk u Omotwuku dakropy, meby kojuma je
HajuspaxkeHMju 6o aHTpomoreHn. IIperepane
cede M eKCIUIOATalija Hapylwie ¢y OMOTUUKY
PaBHOTEXY y ITYMCKIM €KOCUCTEMIIMA.

[Tocre 6ykBe, HajsacTyI/beHMje BpcTe ApBeha
y Hallloj 3eM/bU Cy XPacTOBM. YKYIIHA TIOBpIINHA
xpacroBux myma y Cpouju je 720.800 xa. Takobe,
3Ha4yajHe Cy UM IOBpIIVHE 0Opacie MeLIOBUTUM
CacTOjMHaMa XpacToBa M JApyrux jmmhapckux
BpcTa (bankosuh, 2009).

XpacT Kao BpCTa MMa N3y3eTaH 3HAYA]
300r CBOjUX (UIMYKUX, MEXaHWYKUX Y €CTeT-
CKMX CBOjCTaBa, KOje Ta CBpCTaBajy y pen
HajIeMeHNTHjuX mumhapa, a 1 360r cBoje n3pa-
KeHe OTTIOPHOCTU IIpeMa MeXaHWYKMM CUIAMa,
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52, 55, 57, 58, 61, 63, 69, 72, 76, 79, 87, 89, 95,
96, 99, 401, 403, 404, 405, 406, 407, 408, 409,
410,411, 412,413,414, 415) and Cryptococcus
fagiarega Lindinger, 1936 picture 11 (plot 96,
401, 403, 404, 405, 406, 407, 408, 409, 410, 411,
412,413,414,415), which together with species
Nectria coccinea (Pers.ex Fr.) Fr. (1849) picture
10, the most dangerous parasite on beech trees,
cause the so-called “beech bark disease”

The second group is most represented
both by quality and by quantity, so it had the
greatest influence on the general health status.
17 species in the subgroup of defoliators were
recorded on the plots where the frequency of
beech was significant, but their density was
low and individual specimens of caterpillars
were mainly found. The subgroup of leaf
miners exerted the highest effect on the health
status of beech forests in this area. The most
frequent were the species Lithocolletis faginella
(Zeller, 1846), Lithocolletis spp., Stigmella
basallela H-5 and Orchestes fagi (Linnaeus,
1758). The most numerous gallicolous species
were Mikiola fagi (Hartig, 1839) picture 15 and
Hartigiola anullipes (Hartig, 1839), and the
most numerous insects that live and feed under
bark and in wood are the species Agrilus viridis
(Linnaeus, 1757), Morimus funereus (Mulsant.,
1862) and Camponotus vagus (Scopoli, 1763).

Beech forest dying is the problem which
occurs in many countries of Europe, and the
significant dying in Serbia was recorded for
the first time in the east part in the fifties of
the twentieth century. This was the result
of numerous abiotic and biotic factors,
among which the most influential was the
anthropogenic factor. The excessive removals
and exploitation dis-turbed the biotic balance
in the forest ecosystems.

After beech, the most frequent tree
species in our country are oaks. Total area of
oak forests in Serbia is 720,800 ha. Also, there
are many hectars of oak forests with other
broadleaf species (Bankovi¢, 2009).

Oak has an extraordinary significance
thanks to its physical, mechanical and aesthetic
properties, which classify it in the group of the
most valuable broadleaves, and also thanks to
its high resistance to mechanical forces, oak



XPacToBO IPBO je Ha TPXKMIITY BeoMa TPaKeHO.
Xpact kao gomahuHa KOMOHM3MpA BEMUKU OPOj
MUKPOOpraHM3aMa, a MUCTPaKVBame IaTore-
HUX VI eNMKCUIHVX I/bMBA (HAPOUUTO OHUX Koje
HAIIa/]ajy CPUYMKY Kao HajBpefHMUju Heo crabma),
3ay3yMa IoceOHO MeCTO Y OKBYPY UCIUTHBambA. Y
TIeTOTOAMIIIbeM TIePUOTY, Ha OMOMHAMKALIN]CKUM
TayKaMa pPErMCTPOBAHO je TPUCYCTBO BHUIIE ie-
CTPYKTOpa XpacTa Off KOjuX Cy Haj3Ha4ajHMju:
Bpcte popa Armillaria Hartig, 1873 (BT 6p. 416),
Dedalea quercina (L.) Pers. (1801) (BUT 6p. 18,
46), Stereum frustulosum (Pers.) Fr. C. (BUT 6p. 20,
59, 61) u Stereum hirsutum (Willd.) Pers. (1800)
(BUT 6p. 416). Op mapasuTckux I/bUBa Koje
13a3uBajy Behe eKOHOMCKe IITeTe KOHCTaTOBaHE
cy Ophiostoma sp. (BUT 6p. 416), Mycosphaerella
maculiformis (Pers.) ]. Schrot. (1894) (BUT 6p.
17, 21, 41, 75, 77, 78) u Microsphaera alphitoides
Griffon & Maubl. (1910) cmuka 16 (BUT 6p. 20,
42,103,416,421,423,426,427).

Ocum I/pMBa 1 VIHCEKATa, Ha XPacTy je peru-
CTPOBAHO ¥ MPUCYCTBO MAPasUTHUX L[BETHUI[A -
Loranthus europaeus Jacq. (1762) (BUT 6p. 416).

3a cBe XpacToBe, amy U Apyre muIIhapcke
1ryMe, 61710 Jia ce pajiu 0 U3JaHAYKVM VI BUCO-
KMM, YVMCTMM VI MELIOBUTMM, NOcebaH 3Hayaj
UMajy gedonujatopn (MHCEKTN pasHMX (aMmnmja
Koju ce xpaHe ymurthem). Tpopuukom Bezanourhy
3a JIVCT XpacTa JJOBOJe /10 AeMMIYHe VIJTU TOTal-
He fieonmjanyje (ryourak mumha), mTo n3asnusa
HI3 HETaTVBHUX IOCTIEANI, a Mehy muma u ou-
3MOJIOIIKO crab/berbe OmbKe nomahnHa, oqHOCHO
CTBapame MOBOJ/bHMX YCIOBA 32 [Ie/OBambe YNTa-
BOI' HU3a CEKYHJAPHMX IITeTHUX (pakTopa, IITO
Moxe fa Oyne daranHo 3a mojefuHa cTabdnma, ma
¥ 4nTaBe cacTojuHe. [locmenmux rogyHa mepma-
HEHTHO ce [IPaTy 110jaBa ¥ KOHTPO/NIIE OPOjHOCT
BpCTa LITETHUX JMHCEKara 3a Koje je MoTpeOHO
BPLINTH Cy30Mjame YKOMUKO ce YKaxe MoTpebda.
[y6ap, xxyToTpba, XpactoB YeTHUK Thaumatopoea
processionea Linnaeus, 1758 cnuxa 17, Benuku u
MaJIyi Mpa3oBall, XpacTOBY CaBljault, pa3He BPCTe
coBuanTx.,y 2006.rogyHu KOHCTaHTOBaH Ha BUT
45,47, 57, 67,94, a IpUCYTHU Ha pa3HUM BpCTaMa
poma Quercus - VHTEH3UTET HAllafia CPeY 0
Bp7I0 jak). Kommka je BpegHOCT peanusaliyje 0BOr
3aJjaTKa TOBOPYU U UMEbEHNI[A Jia TOI0OPCT y BU-
COKVIM IITyMaMa XpacTa, IPOy3pOKOBaH MCXPAaHOM
TryceHuIia rybapa, ¥ Majior U Be/IMKOT MPa3oBIia,

wood is highly demanded on the market. Oak
is the host of numerous microorganisms, and
the study of pathogenic and epixylous fungi
(especially those that attack heartwood as the
most valuable part of the tree), is especially
significant. During 2004 and 2005 the presence
of several oak destructors was recorded
on sample plots. The most signifi cant are:
species from genus Armillaria Hartig, 1873
(sample plot no. 416), Dedalea quercina (L.)
Pers. (1801) (sample plots no. 18, 46), Stereum
frustuloarem (Pers.) Fr. C. (plot 20, 59, 61) and
Stereum hiraretum (Willd.) Pers. (1800) (plot
416). The diagnosed parasitic fungi that cause
major economic damage are Ophiostoma
sp. (plot 416), Mycosphaerella maculiformis
(Pers.) J. Schrot. (1894) (plot 17, 21, 41, 75,77,
78) and Microsphaera alphitoides Griffon &
Maubl. (1910) picture 16 (plot 20, 42, 103, 416,
421,423,426,427).

In addition to fungi and insects, the
presence of para-sitic flowering plants
-Loranthus europaeus Jacq. (1762) (sample
plot no. 416) was also recorded on oak trees.

For all oaks, but also for other broadleaf
forests, defoliators are especially significant
species. By their trophic dependence on oak
leaves, they lead to partial or total defoliation,
which causes a series of adverse effects,
among them the physiological weakening
of host plants, i.e. the creation of favourable
conditions for the effects of a series of
secondary harmful factors. Therefore it can be
fatal for individual trees, and even the entire
stands. In recent years, the incidence and
density control of insect pests species has been
permanently monitored, (gypsy moth, brown
tail moth, oak processionary moth (in 2006
diagnosed on plots 47, 67, 94), winter moths,
oak roller moths Thaumatopoea processionea
Linnaeus, 1758 picture 17 (on all sample plots
with various species of the Quercus genus
- intensity of infestation moderate to very
severe), various species of noctuid moths,
etc..) from the defoliator groups, in the aim of
their suppression if necessary. The value of the
this task realisation is proved by the fact that
defoliation in high oak forests, caused by the
gypsy moth or winter moth caterpillars, some
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JEOHUX Off Haj3sHAYajHUjUX EKOHOMCKM IUTETHMX
ITYMCKMX BPCTa MHCEKATa, JOBOAY [0 CMamerba
TOZIVIIIbET 3aIIPEMMHCKOT IIPUpacTa JApBHE Mace
ox 30%. Tybutak 3ampeMuHCKOT IpKpacTa y ro-
IVHAaMa Tpajama Ipajanyje (IpeHaMHOXKema) Iy-
6apa nsHocu 40%. Takobe, mocebHy maxkmy Tpe-
6a mocBeTUTHN HabpOjaHUM BpCTaMa jep MOKa3yjy
ocoOMHe TpajjoreHoCcTN (C BpeMeHa Ha BpeMe,
y TpPaBUIHUM WIM HENpPaBUIHMM WHTEpPBA/IN-
Ma, jaB/bajy ce y Macama nsasuBajyhm omrreheme
mmmha Ha BemKyM noBpumHama). He Tpeba
CyMHaTH Jia Cy MHCEKTHU JedOonjaTopy 3HaYajaH
dakTop fecTabym3sanyje 1 Nponajjama MyMCKIX
eKocucTeMa (Cyleme IyMa).

Y nporekmux 60 rogyHa Ha oapydjy Cpouje
ry6ap (Lymantria dispar, Linnaeus, 1758) cmuke
18 (a,b,c) je 5 myTta crymmo y rpapanuje akyTHOT
Tna n to 1945-1950., 1952-1957., 1961-1966.,
1995-1999. 1 2003-2006. roguHe.

¥ aBrycty 2003. rogyHe 06aB/beHa je peffoBHA
KOHTPOJIa TIOMY/IALYIOHOT HNBOA Tybapa y cBUM
mymama LeHtpanHe Cp6uje n AIl Bojsopuue
(mryme y AIT KocoBo n Metoxnmja Hucy u3 6es-
0eOHOCHNX Pa3/ora KOHTPOJNCAHe), a JoOujeHN
pesynraru cy HaBefenu y Tabemu 70.

Y asrycry 2003. rogune Ha 163.356 xa
mumhapcknx myMa (94.585 Xa y Ap>KaBHOM U
68.771 Xa y TIpUBATHOM B/IACHMILITBY) KOHCTAaTO-
BaHa je 1ojaBa rybapa. Ha 44% nospuinHe MHTeH-
3uTeT Hamaja je cmab (mo 10 nerama/xa), Ha 34%
cpenmi (11 go 100 nerama/xa) Ha 13% jak (101 o
500 nerana/xa) n Ha 9% Bp0 jak (mpexo 500 rera-
na/xa) (Tabena 70).

YkynHa nospumHa mumhapckyx myma Pe-
ny6mke Cp6uje, y KojiMa Cy KOHCTaTOBaHa JIerna
rybapa y aBrycty 2004. ropyae, msHocn 360.933 xa
Off yera je y npmBaTHOM BracHMIITBY 200.252 xa
umm 55,5%, a 'y gp>xaBHoM 160.699 xa v 44,5%.

of the most significant economically harmful
insects forest species, leads to the decrease in
annual volume increment of wood of 30%.
The loss of volume increment in the gypsy
moth outbreaking years accounts for 40%.
Also, special attention should be paid to the
above species because they have outbreaking
characteristics (from time to time, in regular
or irregular intervals, they occur in masses
causing leaf loss over large areas). No doubt,
the defoliator insects are significant factors of
the destabilisation and destruction of forest
ecosystems (forest dying).

In the past 60 years in Serbia, gypsy moth
(Lymantria dispar, Linnaeus, 1758) pictures 18
(a,b,c) has had 5 outbreaks of the acute type,
i.e. 1945 - 1950, 1952 - 1957, 1961 - 1966, 1995
- 1999 and 2003 - 2006.

In August 2003, there was a regular control
of the gypsy moth population level in all forests
of central Serbia and AP Vojvodina (forests in AP
Kosovo and Metohija were not controlled due to
security reasons). Gypsy moth was detected on
163,356 ha of broadleaf forests (94,585 ha state-
owned and 68,771 ha private forests). The infesta-
tion intensity was light on 44% of the area (up to
10 egg masses/ha), it was moderate on 34% (11 to
100 egg masses/ha), severe on 13% (101 to 500 egg
masses/ha) and very severe on 9% (more than 500
egg masses/ha) (Table 70).

Total broadleaf forest area in the Republic of
Serbia, in which the gypsy moth egg masses were
detected in August 2004 was 360,933 ha of which
200,252 ha or 55.5% in private forests, and 160,699
ha or 44.5% in state ownership. The largest are-
as were under very severe infestation intensity
(151,611 ha or 42%), then under light (82,740 ha
or 23%), severe (65,570 ha or 18%) and finally un-

Tabela 70: Ipagauuja rybapa y Cp6ouju, nonarame jaja y jecer 2003, 2004 un 2005 ropmse
Table 70: Outspread of gypsy moth in the Republic of Serbia, ovipositions in autumn 2003, 2004 and 2005

Topuna Vurensurer Hanmaga (ha) / Magnitude of attack (ha)
Year Crab / Weak Cpenmu / Medium Jax / Strong Bpro jak / Very strong Yxynno / Total

ha 72640 54605 20527 15584 163356

2003 % 44 34 13 9 100
ha 82740 61012 65570 151611 360933

2004 % 23 17 18 42 100

2005 ha 18635 8101 10496 26223 63455
% 29 13 17 41 100
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Hajsehe moBpmmHe cy 1oy Bp/o jakuM MHTEH3U-
teToM Hamaga (151.611 xa wan 42%), 3aTuM IIOf
cmabum (82.740 xa wm 23%), jakum (65.570 xa
wi 18%) u Ha xpajy cpeswum (61.012 xa nmm
17%) (Tabena 70).

¥ aBrycty 2005. rogyHe IpucycTBo rybapa je
PErucTpoOBaHO Ha YKYIIHOj IMOBPUIMHU Of 63.455
Xa, IITO je HeT MyTa Mame y OFHOCY Ha IIpeT-
xopny ropuny (Tabena 70). Kako je y mojexmuum
nozpyyjyma y nponehe BpiieHo aBuocCysOujame
rybapa y cTajujymy japBe, Ha TMM IIOBpIIMHAMA
HUje OWJIO Iofarama jajHMX JIerasa, WK je OHO
6110 HesHaTHO. OBO ce HApOYMTO OFHOCK Ha
noppyyje ucroune Cpbuje, e je mazg 6pojHoCTN
6uo Bpno wuspaxeH (TabakoBumh-Tommh &
Josanosuh, 2006).

Ha ocHoOBy moparaka fo6ujeHuX pegoBHMM
CHUMAmbeM CTarmba Ha OMOMH/VKAIMjCKYM TayKa-
Ma y 2006. roguHy, Kao U NMPUMEHOM PEeJOBHIUX
MeTofla KOHTpO/e OpOjHOCTU OBe IITETOYVHE, Y
neHTpanHoj Cpbuju HU3AK INONYMAIMOHU HUBO
rybapa (Ha OCHOBY Opoja MONOKEHNUX jajHUX JIe-
raja y aBIycTy) je KOHCTaTOBaH Ha IOBPIINHMU Off
9.924,80 ha u To Y Op>KaBHUM LIYMaMa, a Cpetbu
Ha 42 ha npuBaTHUX (YKyIHa HamagHyTa NOBP-
umHa 9.966,80 ha). Kako je perucrpoBan caMo Ha-
maj; c1abor MHTEH3NUTETa, A Ha OCHOBY IIOflaTaKa
13 MIPeTXOJHUX TORMHA, MOXe Ce 3aK/bYUUTH JHa
je rpaganuja ry6apa saspurena. Y AIl Bojsopuny,
MOBpIIVHA IIYyMa y ApXKAaBHOM BIACHUINTBY Y
KOj/IMa je periCTpOBaHa 10jaBa rybapeByx jajHIX
nerana y jecen 2006. rogune usHocu 794 xa, mTO
yjemHO TpeAcTaB/ba M YKYIHY IOBpPIIMHY 32
Bojsopuny.

Y xpacroBum mymama Cpbuje y oBoj ropu-
HU TIOpef Tpajanyje rybapa, 3HaTHO IIOBUIIEH
TIOMY/IAL[VIOH) HYBO MMA/N Cy M PaHU XPacTOBU
nepomujatopu (Tortricidae m Geometridae), ma
ce 3a IojefiHA TOpyYja Moke pehu fa ce pagu
0 Tpajanuju Memosutor Tuma. Vs dammnuje
Tortricidae (caBmjauym) pOMMHAHTHe BpCTEe CY
Tortrix viridana Linnaeus, 1758 (3enenn XpacToB
caBujau) n Aleimma loeflingiana Linnaeus, 1758
(kytn xpacToB caBujau), Eudemis profundana
Denis & Schiffermueller, 1775 (mapenu xpa-
cToB caBujad), a of Geometridae - Operophthera
brumata Linnaeus, 1758 (Manu MmpasoBan).

Ha  ocramum  mmmhapckum — Bpcra-
ma ppseha, y mepmopmy 2004-2008. ropuHe Ha

der moderate attack (61,012 ha or 17%) (Table 70).

In August 2005, gypsy moth infestation was
identified on 63,455 ha, which is five times lower
than in the previous year (Table 70). It should be
emphasised that, in the regions where the gypsy
moth suppression was performed in the larval sta-
ge, the freshly oviposited egg masses were not de-
tected by this control, or the infestation intensity
was light. The above refers to east Serbia, where
a significant increase of density has occurred this
year (Tabakovi¢-Tosi¢ & Jovanovi¢, 2006).

Based on the data obtained by regular
monitoring of plots in 2006, as well as by
the application of the regular methods of
density control of this pest, a low population
level of gypsy moth, (based on the number
of egg masses in August) was diagnosed on
the area of 9,924.80 ha in central Serbia in
state forests, and medium level on 42 ha of
private forests (total infested area 9,966.80
ha). As the recorded infestation intensity was
low, and based on the data from the previous
years, it can be concluded that the gypsy moth
outbreak is over. In AP Vojvodina, the area of
state-owned forests in which gypsy moth egg
masses were detected in the autumn 2006 was
794 ha, which is also the total affected area in
Vojvodina.

In oak forests in Serbia this year,along with
gypsy moth outbreak, the population levels
of early season oak defoliators (Tortricidae
and Geometridae) were also considerably
increased, so for some areas it can be qualified
as the outbreak of mixed type. In the family
of Tortricidae (rollers), the dominant species
are Tortrix viridana Linnaeus, 1758 (green oak
roller) and Aleimma loeflingiana Linnaeus,
1758 (yellow oak roller), Eudemis profundana
Denis & Schiffermueller, 1775 (variegated
oak roller), and Geometridae - Operophthera
brumata Linnaeus, 1758 (the winter moth).

On other broadleaf tree species, during
2004 and 2005, the presence of several species
of pathogenic and epixylous fungi was
recorded on sample plots, but in smaller scales.
The dangerous rotting fungus Laetiporus
sulphureus (Bull. ex Fr.) Murr. 1920 was
recorded on cherry trees and pear pictures 20
and 21, on sample plot 48 and 60, on maple
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OVIOMHIMKALVCKUM TayKaMa je PervcTPOBAHO
TIPUCYCTBO BUIIIE BPCTA MATOTEHMX Y eNMKCUTHUX
I/bUBA, AU ¥ MabeM o6umy. OTacHa TPy/IeXHNU-
ua Laetiporus sulphureus (Bull. ex Fr.) Murr. 1920
PErMCTPOBAHA je Ha TPELIbY U KPYIIKY, cuke 20
u 21 Ha BUT 6p. 48 u 60, Ha jaBopy cy HpuCyT-
He Rhytisma acerinum (Pers.) Fries 1823 crmka 19
(BUT 6p.58,412,413) u Nectria cinnabarina (Tode
ex Fr.) Fries (1849) (BUT 6p. 403), Ha 6pesu je
KOHCTAaTOBaHa TpyNnexHuna Piptoporus betulinus
(Bull.: Fr.) Karst 1811 (BUT 6p. 53), Ha Tomonu
Marsoninna brunnea (Ell. & Ev.) Magnus (1906)
(BUT 6p. 102, 104), a Ha japebuku je decTa pha
mutha Gymnosporangium cornutum Arthur ex E
Kern 1911 (BT 6p. 418).

Ha 6uonHankamnmjckum Taukama Koje cy o6-
yXBaTiIe 4eTHHApCKe IIyMe (cMpuya, jema, 6emn
VI IIpHY 6Op), PErMCTPOBAHO je BUIIE ITATOTEHUX
Y HEIITO Make enMKCUIHMX rbuBa. Op marore-
HUX I/bVBa HajBehn 3Hauaj umajy Mycosphaerella
pini Rost. in Munk (1957) cmuka 22 (6op, BUT
6p. 41, 45, 53, 101, 422), Lophodermium pinastri
(Schard.:Fr.) Chev. (1826) cmuka 23 (6op, BUT
6p. 53), Lophodermium seditiosum Minter, Staley
& Millar (1978) cmuxa 24 (6op, BUT 6p. 45),
Pucciniastrum epilobii G.H. Otth (1861) (jena,
BUT 6p. 418), Sphaeropsis sapinea Dyko et Sutton
(1980) (60p, BUT 6p. 101, 422), Cytospora friesii
Sacc. (1884) (jema, BUT 6p. 401, 402), Lirula
nervisequa (DC. ex Fr) Darker (1967) (cmpua, BUT
6p.73,76,417), Lirula macrospora (Hartig) Darker.
(1967) (cmpua, BUT 6p. 417, 419), Lophodermium
piceae (Fuckel) Hohn. (1917) (cmpua, BUT 6p. 417,
419), Melampsorella caryophyllacearum Schrot
(1874) (cmpua, jena, BUT 6p. 74,418,419, 420). Ox
I/bUBA NIPOY3POKOBaya TPYAEXKM U JIeCTPYKIMje
IpBeTa, Tpeba moMeHyTH mpucyctBo Armillaria
ostoyae (Romagn.) Herink. (1973) (cMpua, jera,
BUT 6p. 403, 417, 419, 420), Armillaria mellea
(Vahl) P. Kumm. (1871) cnuka 26 (cmpua, BUT
6p. 76), Fomitopsis pinicola (Swartz:Fr.) Karst.
(1881) cnmuxa 25 (cmpua, jema, BUT 6p. 43, 403,
418, 419, 420) picture P, Heterobasidion annosum
cmuka 27 (Fr.) Bref. (1888) (cmpua, jena, BT 6p.
403, 417, 419, 420), Phellinus hartigii (Allesch. &
Schnabl) Pat. (jema, BUT 6p. 418), Rhizosphaera
kalkhofii Bubdk (1914) (cmpua, BUT 6p. 419),
Trichaptum abietinum (Dicks.: Fries) Ryvarden
(1972) (jema, BUT 6p. 420), Tyromices stripticus
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- Rhytisma acerinum (Pers.) Fries 1823 (plots
58,412,413) picture 19 and Nectria cinobarina
(Tode ex Fr.) Fries (1849) (plot 403), on birch -
rotting fungus Piptoporus betulinus (Bull.: Fr.)
Karst 1811 (plot 53), on poplar Marsoninna
brunnea (Ell. & Ev.) Magnus (1906) (plot 102,
104), and on mountain ash the frequent leaf
rust Gymnosporangium cornutum Arthur ex E
Kern 1911 (plot 418).

On sample plots covered by conifer forests
(spruce, fir, Scots pine and Austrian pine) there
were several pathogenic fungi and somewhat
fewer epixylous fungi. The most significant
pathogenic fungi were Mpycosphaerella pini
Rost. in Munk (1957) picture 22 (pine, plot
41, 45, 53, 101, 422), Lophodermium pinastri
(Schard.:Fr.) Chev. (1826) picture 23 (pine, plot
53), Lophodermium seditiosum Minter, Staley
& Millar (1978) picture 24 (pine, plot 45),
Pucciniastrum epilobii G.H. Otth (1861) (fir,
plot 418), Sphaeropsis sapinea Dyko et Sutton
(1980) (pine, plot 101, 422), Cytospora friesii
Sacc.(1884) (fir,plot401,402),Lirulanervisequa
(DC. ex Fr) Darker (1967) (spruce, plot 73,
76, 417), Lirula macrospora (Hartig) Darker.
(1967) (spruce, plot 417, 419), Lophodermium
piceae (Fuckel) Hohn. (1917) (spruce, plot 417,
419), Melampsorella caryophyllacearum Schrot
(1874) (spruce, fir, plot 74, 418, 419, 420). The
following fungi - agents of wood decay and
destruction were recorded Armillaria ostoyae
(Romagn.) Herink. (1973) (spruce, fir, plot
403, 417, 419, 420), Armillaria mellea (Vahl.)
P. Kumm. (1871) picture 26 (spruce, plot 76),
Fomitopsis pinicola (Swartz:Fr.) Karst.(1881)
(spruce, fir, plot 43, 403, 418, 419, 420) picture
25, Heterobasidion annosum (Fr.) Bref. (1888)
(spruce, fir, plots 403,417,419, 420) picture 27,
Phellinus hartigii (Allesch. & Schnabl) Pat. (fir,
plot 418), Rhizosphaera kalkhofii Bubak (1914)
(spruce, plot 419), Trichaptum abietinum
(Dicks.: Fries) Ryvarden (1972) (fir, plot 420),
Tyromices stripticus (Pers.:Fr.) Kotlaba et
Pouzar. (1987) (fir, plot 403), Tyromices caesius
(Fries) Murrill (1907) (fir, plot 420).

The most significant pests in conifer
forests and plantations belong to the family of
bark beetles (Scolytidae, Coleoptera, Insecta).
As they are the secondary insect pests, their



(Pers.:Fr.) Kotlaba et Pouzar. (1987) (jema, BUIT 6p.
403), Tyromices caesius (Fries) Murrill (1907) (jerna,
BIT 6p. 420).

HajsHavyajHuje 1TeTOYMHE y YEeTMHAPCKUM
IIyMaMa ¥ KyATypama NpUInajajy GaMumju cu-
nana (Scolytidae, Coleoptera, Insecta). O63upom
Jia Cy TO CeKYHIAPHY LIITETHU VIHCEKT, 32 HIXOBY
MAacOBHY IIOjaBy HEOIIXOJHO je Ja ce MCIIyHe
onpehenn ycnosu,a pe cera ia iMa J0BO/bHO Gu-
310/IOLIKY ocnabenux crabana. Pu3nonomky ca-
60CT MOTY J1a M3a30BYy pa3Hy HeraTUBHYU PaKTOPH
(cymra, moXXap, jakyi BeTPOBM, CHAXKHY KaTaMy-
TeTy, omtehema off gedonujatopa, UHAYCTPUjCKN
JVIM M IPYTY HOTYTAaHTH, HETIOBO/BHO CTAHMIITE)
(Tabakosuh-Tomuh, 2000).

[Tocnenmyx royiHa XapyIITa NoTKOpmbaKa
Cy OTKpUBeHa FOTOBO CBY/ia I'7le je yTBpheHa rmojaBa
CYIIewa, A/ CY Ha MHOTYIM MeCTVMA U CaHMPaHa.

Takobe, 2006. romuHe Ha cTabnuma OGemor
6opa BUT 6p. 59 (Illymcko rasguncTBo Kpameso,
Taspguucka jepuanma Cronou-Pubuuma, o 5 ¢) n
BUT 6p. 45 (3matnbop- Kpamesa Boga) yrBphero
je mpucyctBo obudne 60pose 3ome (Diprion pini
Linnaeus, 1758).

Y toky 2006. roguHe Ha IOAPYY)y HAIMO-
HAaJIHOT Iapka Tapa, y HeKMM cacTojuHaMa jene
KOHCTATOBAH je jak Hamap uMene. Vimena (Viscum
album spp. abietis Wiesb., 1928) cnuxa 28 je ma-
pasuTHa IBETHNIA, Koja of Owpke gomahyHa
KOPMCTY BOLY M MUHEpajHe MaTepuje, a cama
ocTBapyje nporec portocunTese. Kaga ce pasbuje
CcK/ol, kKao mTo je ypabeno Ha Tapm pomasu
0 HAITIOT LIMpema M BeMMKux Imrera. Kako ce
OMOMHIVKALMjCKa TayKa Ha/Mas3u y HeNOCPeHO]
6/M3MHY TIOfpYYja jaKo HANagHYTOL, Tpeba ode-
KuBaty fia he y HapeHOM 1epuony, ako ce He 6yze
BOJV/IO payyHa O IIPaBIIHOM T'a3loBamYy, JOhN [0
3arocefiama IojeMHMX cTabana OBUM XeMUIIapa-
3MTOM U Ha OMOMH/IVKALMjCKOj TAa4KIL.

PeratuBHO BenmyKe NOBpUIMHE OpACKOT U
IJTAaHMHCKOT Iofipyyja ueHTpanHe Cpbuje cy mop
KYITypaMa, YIJTaBHOM YeTHMHAPCKMX BpcTa (6emn
¥ 1pHU 60p, CMpYa).

Y xyntypama upHor u 6emor 6opa y TOKy
2006. ropuHe Ha nofipyy4jy Bracuue, KoHCTaTOBa-
He cy cnefiehe, o caa HesabenexeHe, MapasuT-
He pMBe: Lophodermium conigenum (Brunaud)
Hilitzer (1929), Lophodermella sulcigena (Link)
Tubeuf. (1917), Cenangium acuum Cooke & Peck.

mass infestation requires the fulfilment of
the definite conditions, first of all a sufficient
number of physiologically weakened trees.
The physiological weakness can be caused by
various negative factors (drought, fire, high
winds, damage by defoliators, industrial fumes
and other pollutants, unfavourable sites)
(Tabakovi¢-Tosi¢, 2000).

In recent years, the foci of bark beetles
were detected at almost all places of forest
dying, but at many places they were controlled.

Also, in 2006, the presence of pine sawfly
(Diprion pini Linnaeus, 1758) was detected on
Scots pine trees, plot 59 (Forest estate Kraljevo,
Managment unit Stolovi-Ribnica, stand 5 f)
and plot 45 (Zlatibor- Kraljeva Voda)

During 2006, a severe infestation by
European mistletoe was diagnosed in the
National Park Tara in some fir stands. European
mistletoe (Viscum album spp. abietis Wiesb.,
1928) picture 28 is a parasite flowering plant,
which takes in water and mineral matter from
its host plant, and has its own photosynthesis.
Anintensive spreading and great damage occur
when the canopy is broken, as it is the case on
Tara. As the sample plot is in the vicinity of the
severely infested area, it can be expected that in
the following period, if regular management is
not undertaken, some trees on the sample plot
will be infested by this hemiparasite.

Relatively large areas of hilly and
mountainous area of central Serbia are under
plantations, in particular conifer species (Scots
pine, Austrian pine, spruce).

In Austrian pine and Scots pine plantations
during 2006 in the area of Vlasina, the
following, so far unidentified, parasite fungi
were diagnosed: Lophodermium conigenum
(Brunaud) Hilitzer (1929), Lophodermella
sulcigena (Link) Tubeuf. (1917), Cenangium
acuum Cooke & Peck. (1877), Phacidium
infestans, Therry fuckelii (Rehm) Kujala (1950)
and Thyronectria balsamea (Cooke & Peck)
Seeler. (1940). Their biology in our conditions
is relatively unknown, so it cannot be foreseen
if they are going to spread to the surrounding
area or they are going to remain narrowly
localised. It should be emphasised that
their presence on sample plots has not been
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(1877), Phacidium infestans, Therry fuckelii (Rehm)
Kujala (1950) u Thyronectria balsamea (Cooke &
Peck) Seeler. (1940). IbuxoBa 6monoryuja, y Haumm
YC/IOBUMA, je pe/TaTUBHO HEIIO3HATA, T1a Ce He MOXKe
npenBNAeTy ia 1 he ce OHe paIIMPUTH Y OKOI-
HO moipydyje mmu he ocTaTy ycko n0Kanu3oBaHe.
Ospie Tpeba HarIacuTy fa Ha OMOMHVKALIN]CKIM
TayKaMa 3a cajia Huje KOHCTAaTOBAHO IIXOBO IPH-
CYCTBO.

Op MHCeKaTa HaBeIeHVX Ha JINCTY eKOHOMCKH
IITETHUX OPTaHM3aMa Y MPUPOSHUM U BELITAUKN
TIOAVTHYTUM CacTOjIHAMa YeTVHApa 3HavyajHe Cy
6ue Bpcre u3 pammmje Adelgidae (BUIT 6p. 73,
74, 417, 419), cvpunun xepmecu Sacchiphantes
viridis (Ratzeburg, 1843), Sacchiphantes abietis
(Linnaeus, 1758) u Adelges laricis (Vallot, 1836).
Ha mpo6nem xepmeca ykasyje ce Beh gy Hu3 ro-
JIVIHA, jep je OH MPUCYTaH Y TOTOBO CBYM MJIQ[iVIM
KyATypama cMpue. VIHTeHsWTeT Hamajja Bapypa of
cmabor 10 BeoMa jakor. 3ajiibyX TOfYIHa KOHCTATO-
BaHa Cy OpojHa omTeherma TepMyHaTHIX 1360jaKa,
300r yera fjoMasy o TpajHe fedopManyje craba-
na ¥ Ty0/berba TeXHNYKe BPEFHOCTI. 3HAYjHO je
Takole fla ce XxepMecy JJOCTa 4ecTo Hajase y pa-
CaJIHMIIMMA, HAPOUNUTO HA CTAPUjUM CaHMIAMA.
Y mporexsoj ropyHN Halaf XepMeca je YIBpheH
y 3HaTHOM OpOjy pacafHMKa, YITTaBHOM C/1abor u
Cpefiber MHTEH3UTETa.

Taxohe, Bpcta Rhyacionia buoliana (Dennis
& Schiftermueler, 1775) - 60poB caBujad y cBuM
KpajeBMMa Hallle 3eM/be IIPeACTaB/ba jefHY Of
Haj3HAYajHIjVX IITeTOYNMHA MTafyX O0pOBUX KyJI-
Typa. Hamayy pasnuanror nHTeH3UuTeTa KOHCTATO-
BaH je Ha OMOMH/VMKAIVjCKVIM Ta4KaMa y HOAPYYjy
HII Tapa u mrymckux rasguncrtasa Yxuue, Hum,
“Pacuua” Kpymesau, “Cronosu” KpaspeBo, Pamika,
“Ilyma” Jleckosar u ITupor.

[locnepmwe fBe fereHMje GOPOBM Cypramy
(Pissodes notatus Germar, 1817) cy HamaxxeHu y ro-
TOBO CBUM MIahuM 60pOBUM Ky/ITypama y Kojuma
je yTBpbeHa mojaBa cyurema. MehyTum, 1ok cy 1o
Tpe Map TofWHa Cypramy omrehmBam KynType
pHOT 1 6eror 6opa, cajia ce HaIlaf PETUCTpyje U
Ha 6OpOBIY.

3AK/bYYAK

CrabumHocT ITYMCKIX eKocucTeMa
YC/IOB/baBajy MHOTM (aKTOpU CpefyHe KOju
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diagnosed to date.

The significant insects on the list of
economically harmful organisms in natural
and artificially established coniferous stands,
were the species in the family Adelgidae
(plot 73, 74, 417, 419), spruce gall louses
Sacchiphantes  viridis (Ratzeburg, 1843),
Sacchiphantes abietis (Linnaeus, 1758) and
Adelges laricis (Vallot, 1836). The problem of
spruce gall louses has been pointed to for a
long time, because they have been present in
almost all juvenile spruce plantations. Intensity
of infestation varies from slight to very severe.
In recent years, substantial damage of terminal
shoots has caused permanent deformations of
the trees and the loss of technical value. It is
also significant that they often occur in the
nurseries, in particular on older seedlings.
Last year, Adelgidae attacked a considerable
number of nurseries, in particular low to
medium intensity.

Also, Rhyacionia buoliana (Dennis &
Schiffermueler, 1775) - pine roller is one
of the most significant pests of juvenile
pine plantations in all parts of our country.
The infestations of varying intensities were
recorded on sample plots in the area of NP
Tara and Forest Estates Uzice, Ni§, “Rasina”
Krusevac, “Stolovi” Kraljevo, Ragka, “Suma”
Leskovac and Pirot.

During the last few years, pine weevils
(Pissodes notatus Germar, 1817) were found
in almost all younger pine plantations in
which forest dying was identified. It should be
noted that, although until a few years ago the
weevils affected only the Austrian pine and
Scots pine plantations, now they infest also the
Weymouth pine.

CONCLUSION

The stability of forest ecosystems is
conditioned by many environmental factors



ce Melyco6HO y3podyHO IOBe3yjy, HONyHYjy U
13MemYjy. VisMemuBoCT GakTopa cpeuHe y Ipu-
POJHMM YCIOBMMA Tede CIIOHTAHO, alu Ce OBU
(akTOpy MOTy AMpPEKTHUM WMV VHAUPEKTHUM
JIeNI0BAbEM YOBEKA POMEHNTH Y TONIVKO] MEPU 1a
ce KOHa4YaH pe3y/TaT He MOXe IIPEIBUMIETH.

[TosHaBajyhu 3akOHMTOCTV IIPYPOJHOT HPO-
1eca CyKlecuje nojefuHux Gakropa y UIyMCKUM
eKOCUCTEMIMA, YOBEK MOXKE Taj IPOLieC fla ycMe-
paBa 11 00/MKYje 1o concTBeHo] xebn. Haxarnocr,
YOBEK TO He YNMHM YBeK Ha HaUVH Koju yHanpebyje
IIPUPOJHY CPeRUHY, W je 6ap 4yBa y HewmsMe-
BEHOM OOMNMKY, Hero, HANpOTUB, IIPOY3pOKYyje
cynporse edexkre. [locnemuie cy mosHate. bp3o
HeCTajy IojefuHe OWbHE 3ajefHNIIe VTN HACTajy
pasHu 06/MIM ferpajanyje.

Jlanan, mpoMeHa IPUPOJHOr TOKAa IpOLe-
ca y mIyMaMa 4OBeK je JOIYHMO ¥ PasInuuTUM
yTumajuMa — nonyTtantuma. OBU JUPEKTHO MU
VIHIVPEKTHO JIeNyjy Ha CBe JpyTe YIAaHOBE €KO-
CUCTeMa, TIpU YeMy ITPOMeHe MOTy OMTI BUJ/bMBE
OfIMax WM OCTajy Ay>Xe Bpeme IpukpuseHe. V
CaMM IIOJTyTaHTY TpIle IPOMEHE, ITO C/IOKEH Me-
XaHM3aM OJHOCA Y IPUPOIM [ja/be KOMIUIUKY]e.

Meby mTeTHUM areHcuMa y IIYMCKUM €KO-
CICTEMUMA Hajlase Ce ¥ MHOTU IIPOy3pOKOBAYM
6onectn u mrrerounHe. Oy cy mparehm opra-
HU3MY OArOBapajyhux IpUpORHMX eKOCHCTeMa U
IbJIX YOBEK Malbe MM BUIIE YCIEUIHO KOHTPOJIN-
mre. Mebytnm, npu ycnoBuMa mojase momymmja u
II0jaBe MUKPOOpraHyusaMa I IITETOYMHA Memajy
yoOudajenu purtaM. Hekm omacHm mapasutu
II4e3aBajy, JOK Cy IPYTY aKTUBHMj! Y YCTIOBUMA
nosehanor sarabema.

Jlanan npoMeHa ce Mema 0 Te Mepe Jia Ipy-
CYCTBO HEKUX ITaTOT€HA M/IM IITETOYMHA MOXe Jla
Oyzie 4aK O>Ke/bHO jep Cy ¥ OHY MHANKATOPY KBa-
JINTETA CPEVHE.

Kontnnynpanosarahusamenrymanmucujama
LITeTHUX MaTepyuja fienyje GUTOTOKCUYHO, any U
IpefuCIoHnpa OWbKe 3a Hamajg HeKMX OMOTHY-
K1X (axTopa cpeayHe, KOju y CyKIeCHjy HacTa-
B/bajy IIPOLEC CYlIemha 0 MOTIYHOT Ipolajjarma
(ymupama) uryma. 360r TOra, jefHOCTPAHO TyMa-
Yerbe CI0XKEHOT Mpolieca YyMMparba IyMa He flaje
OATOBOp 3a pellere mpobnema. Cyleme Iyma
j€ MOoC/euIla HETIOBO/LHOT Jle/IOBaba KOMILIEKCA
¢akTopa abuoruyke M OMOTUYKe IPUPOJE, KOju
MOTY fla JIeNyjy CUMYATAHO WM Jia C€ CYKLeCHB-

which are causally interrelated, supplemented
and alterated. The alteration of environmental
factors in natural conditions proceeds
spontaneously, but these factors can be
changed, by direct or indirect human impact,
to the extent that the final result cannot be
foreseen.

Based on the knowledge of the laws of
natural processes of succession of individual
factors in forest ecosystems, man can direct the
processandshapeitashedesires. Unfortunately,
it is not always done in the way which enhances
the natural environment, or at least in the way
that conserves it in the unmodified form. On
the contrary, it can cause the opposite effects.
The consequences are well-known. Some plant
communities disappear rapidly and various
forms of degradation are created.

The chain of changes of the natural
processes in forests has been supplemented
by various impacts — pollutants. They affect
directly or indirectly all other members of the
ecosystems, and the changes can be visible
readily or they remain hidden for a long
time. The pollutants themselves are subject
to changes, which complicates the complex
mechanism of the relations in nature.

The harmful agents in forest ecosystems
consist of many causal agents of diseases
and pests. They are the accessory organisms
in the natural ecosystems and they can be
controlled more or less successfully. However,
in polluted environments, the microorganisms
and pests also change their regular rhythm.
Some dangerous parasites disappear, while the
others become more active in the conditions
of higher pollution.

The chain of changes varies to the extent
that the presence of some pathogens or pests
can even become desirable, because they are
also the indicators of environmental quality.

The continuous forest pollution by the
immissions of harmful substances has a
phytotoxic effect, but it also predisposes the
plants to the elevated effect of some biotic
environmental factors, which support the
declining process in succession till the fi nal
forest dying. The one-sided explanation of the
complex process of forest dying does not help
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HO M3MewYjy. KoHayaH pesynTar oBMX IIpOMeHa
He TIOfipasyMeBa yBEK fia je TpUMapHU (aKTop
jElVIHM Y3POK HACTa/IUX IOCIENIIA, OHOCHO ia je
TIOC/IEIIbY AaTEHC CYKIeCHje Haj3SHAYajHIjIL.

the solution of the problem. Forest dying is
the consequence of unfavourable impacts of
complex factors of abiotic and biotic nature,
which can be simultaneous or alternate
successively.

Cmuka/Picture 10 - Nectria coccinea (Pers.ex Fr.) Fr. (1849)

Cruka/Picture 11 - Criptococcus fagisuga Lindinger (1936)

Crmuxa/Picture 12. Trametes versicolor (L.ex Fr.) Pilat
(1936) (BIT 51/ PLOT 51)

-

Crka/Picture 14 - Phyllaphis fagi Lineaeus, 1767
(BIT 89/ PLOT 89)
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Cmxa/Picture 13. Fomes fomentarius (L.ex Fr.) Kickx
(1867) (BIT 61/ PLOT 61)

Crka/Picture 15 - Mikiola fagi (Hartig, 1839)
(BIT 28 / PLOT 28)



Cmxa/Picture 16 - Microsphaera alphitoides, Griffon & Crnka/Picture 17 - Thaumatopea processionea (Linnaeus,
Maublanc (BIT 42 / PLOT 42) 1758) - rycennue / caterpillars

Cruxa/Picture 19 - Rhytisma acerinum (Pers.) Fries
1823 (BIT 412/ PLOT 412)
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Cruka 20- Laetiporus sulphureus (Bull. ex Fr.) Murr. 1920~ Crmxa 21 - Laetiporus sulphureus (Bull. ex Fr.) Murr. 1920

Ha kpyuiku (BIT 60) Ha Tpeumy (BIT 48)
Picture 20 - Laetiporus sulphureus (Bull. ex Fr.) Murr. Crmka 21 - Laetiporus sulphureus (Bull. ex Fr.) Murr.
1920 on pear tree (PLOT 60) 1920 on cheery tree (PLOT 48)

Crmka/Picture 22 - Mycosphaerella pini Rost. in Munk Crmka/Picture 23 - Lophodermium pinastri (Schard.:Fr.)
(1957) Chev. (1826)

Crmka/Picture 24 - Lophodermium seditiosum Minter, Crmxa/Picture 25 - Fomitopsis pinicola (Swartz:Fr.)
Staley & Millar (1978) Karst.(1881)
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Cnuka/Picture 27 - Heterobasidion annosum (Fr.) Bref.
(1888)

Crka/Picture 28 - Viscum album spp. abietis
Wiesb., 1928
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6.TVIC 1 JAJbVMMTHCKA JETEKIIMJA KAO
ITOJIPUIKA ICP 3A IIYME

Padosan Hesenuh, Ceemnana bunubajkuh,
Tomucnas Cmegparosuh

Teorpadbcku  uHOpManMOHM  cucTeM
(I'MIC) je purutanuy anat 3a rpapuixy u anda-
HYMEPUUKY IPEeACTaBy peaTHUX INPOCTOPHUX
1I0jaBa, MAHUITYMAIVy BEeMUMKUM OpojeM IIpo-
CTOPHMX IIOfjaTaka, IPOCTOPHE aHaNM3e U MO-
pene. ['VIC mpuctyn y unemokynHom nocny ICP
3a 1myMme, npahema cTama IIyMa BEMUKNUX pas-
Mepa Ha HMBOY [IpXKaBa, je He3aMeH/bMBa IIpO-
megypa koja omoryhaBa ajiekBaTaH IpMKa3 y
pelaHOM KOOPAMHATHOM CHUCTeMY CBMX IOfja-
taka. Kopnmheme IVIC nocrynka mounme of
noyeTHe ¢asze oppebuBama Mpexe JoKaluje
ononHpukanmjckux (BMT) ravaka, paja Ha Te-
peny mapkupama BUT Tadaka nogpmkom GPS
(Global Position System) pyunux ypebaja ma o
yHoca nopiataka y I'VIC cucrem, uspage ananmsa,
Mofienla 1 apxuBMpama nogaraka no I'VIC mpo-
Lefypu.

[TocebaH 3Hayaj OBAKBOT JVTWMTATHOT
NpUCTyNa je MOryhHOCT MaHuIynIalyje IO-
flaluMa, JOOMjeHMM ca TepeHa, CacTaB/bambe
U3BEIITaja, pa3MeHa MoflaTaka nyteM VHTepHeT
MpeKe ¥ CTa/IHa Capajiiba ca [TTABHUM CeMIITEM
ICP 3a myme y Xam0ypry.

Ynoc HoBuxX mopmataka y I'VIC cucrem
HO®II Cpbuje cBake roguHe pefoBHO ce 00aBba,
uTo he 6Ty Beoma paronena apxnsa 3a 6yayhu
HAy4YHO-UCTPAKMBAYKN paj, 32 HEKONUKO TOIMU-
Ha Kajla ce IMPUCTYIa M3pajy BUIIETOAUIIIBIX
aHajM3a 3PaBCTBEHOT CTama IyMa Pemy6muke
Cpbuje.

I'VIC meTomonoruja Takohe, mpyska Bemu-
Ke MOTYhHOCTM M3pajie CUMY/IAlMOHUX MOJiena
npensubama Oynyher cTama BereTalMoHOr IO-
KpMBaya, 3eM/bUIITA, CTalka XUBOTHE CpPelJHe,
rae O6u gocajammsy paf, npukymwsamwe BUT mo-
laTaKa Ha TePeHY MMao 3Ha4yajHy YIIOTYy.

3a mpaktiyny I['VIC ymorpeby koopmvHaTHM
pedepentru cucreM (KPC) moxe ce objacHuTH Kao
KOOP[IMHATHY CUCTEM KOj je ITOBe3aH ca 3eM/bOM ca
Teomerckum [arymom. KPC moxe 6utu Teopmerckn
KOOPZIVIHATHY CYUCTeM Y KOMe Cy nosuiyje nedunu-
caHe reorpa)cKoM Ay>KMHOM U IIVPUHOM. Y BehuHn
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6. GIS AND REMOTE SENSING AS THE
SUPPORT TO ICP FORESTS

Radovan Nevenic, Svetlana Bilibajkic,
Tomislav Stefanovié

Geographic Information system (GIS) is a
digital tool for the graphic and alphanumerical
presentation of the real spatial phenomena, the
manipulation of a high number of spatial data,
spatial analysis and modelling. GIS approach in
the activities of ICP Forests, in large-scale forest
condition monitoring at the level of the States,
is an ireplaceable procedure which enables an
adequate presentation of all data in the real co-
ordinate system. The application of GIS procedure
includes the initial phase of determination of the
sample plot grid location, field work, marking of
the sample plots, supported by GPS (Global Posi-
tioning System) hand devices, and the input of
data in the GIS system, elaboration of analyses,
models, and the activation of data by GIS
procedure.

Special significance of the digital approach
is in the manipulation of data obtained in the
field, writing the Reports, exchange of data by
Internet, and permanent collaboration with the
ICP Forests Head-office in Hamburg.

The input of new data in the GIS of NFC of
Serbia is performed regularly every year, which
is going to be a very valuable archive for future
scientific research, and in a few years, for the
multiannual analyses of forest health status of the
Republic of Serbia.

GIS methodology also offers great
possibilities of constructing the simulation
models for the prediction of the future state of
vegetation cover, soil, environmental conditions,
in which the previous work, acquisition of sample
plot data in the field, has a significant role.

For the practical application of GIS, the co-
ordinate reference system (CRS) can be explained
as the coordinate system which is linked to
the earth as the Geodetic Datum. CRS can be
the Geodetic coordinate system, in which the
positions are defi ned by latitude and longitude.
In most cases, the projected coordinate system
is used, where the coordinates are projected
in the plane by using Map projection. This and



C/Iy4ajeBa Ce KOPMCTH IIPOjeKTOBAaHM KOOpJMHAT-
HI CHCTEM TJie Cy KOOpAMHaTe ImpebadeHe y paBaH
kopuctehu Map npojexuujy. OBaj u ocTanyu TepMyHN
Cy TpeuusHo fedyHUCaHY IO Mel)yHapOTHUM CTaH-
mapauma (ISO 19111:2003 Teorpadcke nudopmarnyje
- IIpocTopHOo pedepeHIMpame KOOpAMHATAMA).
Y CBakOfHEBHOM TOBOPY HOPMAJHO je KOPUCTUTH
tepMmuH ‘KoopayHatHu cucteM” (Nevenié at. al. 2002).

I'VIC kxopucTM KOOpAVIHATHM CUCTEMM Kapara
nebuuncan Jlarymom u Ilpojeximjom. Y okBupy
jeHe papxaBe Hajuemhe IIOCTOje  HEKOMMKO
PasIMYNTUX KOOPAMHATHNUX CHUCTEMA Y YIOTpebu
kao mTto cy NGO3, GK6, MGI7 nmn UTM34 .

Behnna I'VIC codTBepckux makeTa pemrasa oBe
npo6yemMe UCIPaBHO, IITO oMoryhaBa KOPMCHUKY Aa
TpaHchopMmulle ¥ npebalyje MOfaTKe U3 PasIndn-
X cucteMa. Takobe, mocrano je yobudajeHo ma ce
TOflAl CKIIAIVINTEHY Y DPasIMuUTUM CHCTeMMMA
IIPUKA3Yjy 3ajefHO Y jefHOM cucTeMy (alumMKamujn).
Haumonanun ®oxan nenrap Cpbuje xopuctu GIS,
ArcView 3.3 codrBep ca BepubUKOBAaHOM JUIIEH-
IIOM.

Pyunu GPS ypebaj je cramuu pgeo ompeme
Koju Kopucte capaguuny HOIl Ha Tepeny 3a
oppebuBame nmokanyje BUT Tauke. Kao mrto je y
YBOJHOM IIOITIaB/by OMMCaHO, cBaka bJIT Tauxa
jé MapKMpaHa y IPOCTOPY MeTaTHOM IIUIIKOM
jacHO ob6ojeHOM HapaHifacToM 60joM. Jlokanuja
Tayke je y BehmHUM crydajeBa mocraB/beHa Y
IITYMU, TaKO Jja eKCIIePTH 3 OLleHY cTama ipBeha
YecTO HUCY Y MOTYhHOCTM fa ofMax IpoHahy
BUT rtauky. GPS je mam ypebaj Bemuumze mo-
6uHOT TenedoHa Koju TaYHO ofipehyje mokarjy
BUT Ttauke, HapaBHO IpeMa 3a[aTiM KOOP/MHa-
TaMa 1 KOMaHJIaMa, Iie ce 6p30 1 TagyHO HKobuja
KeJbeHa IO3UIMja.

ITocTojn 10 pasnora 36or gera ce ['VIC xopu-
ctn 'y ICP 3a myme, mporecy paja, a TO Cy:

* jacHa CTpaTeIlKa HaMepa;

e IVIAHVPAIBE;

«onpebyje um  pedunume

TEXHOJIOTU]Y Paja;

o TeuHUIIIE IIMTHEBE;

o Kpenpa 6a3y mopaTaka;

o OUpa MoJIeN MmofIaTaKa;

« onpebyje morpebe cucrema;

¢ QaHA/IM3MPa TPOLIKOBE U TOOUT;

e CaYMIbaBa IJIaH VMIUIEMEHTALje.

I'VIC je cynepmopaH y OZHOCY Ha KOHBEHIIMO-

noTpebHy

other terms are precisely defined by international
standards (ISO 19111:2003 Geographic in-
formation - Spatial referencing by coordinates).
In everyday speech, it is normal to use the term
“coordinate system” (Nevenic at. al. 2002).

GIS uses the co-ordinate systems of maps
defined by the Datum and Projection. Most often,
every country has several different co-ordinate
systems in use, such as NGO3, GK6, MGI7 or
UTM34.

Most of the GIS software packages solve
these problems correctly, which enables the user
to transform and transfer the data from different
systems. Also, it is useful to present the data saved
in different systems together in one application.
The National Focal Centre of Serbia uses GIS,
ArcView 3.3 software with the verified licence.

The GPS hand device is a permanent part
of the equipment which is used by the NFC
collaborators in the field for the determination of
the sample plot location. As it has already been
described, each sample plot is marked by a metal
rod clearly coloured orange. The sample plots are
usually installed in the forests on the inaccessible
terrain, so that the experts who evaluate the tree
condition are often unable to find the sample plot
immediately. GPS is a small appa-ratus similar to
a mobile telephone, which precisely determines
the location of the sample plot, of course based
on the given co-ordinates and commands, and the
desired position is obtained rapidly and precisely.
There are 10 reasons for GIS application in ICP
Forests working process. They are:

» clear strategic intention;

« plan for planning;

o determine and define the necessary work

technology;

« define the end goal of the system;

« create database;

« select data model;

o determine the system demands;

« analyse the costs and benefits;

o draw the implementation plan.

GISissuperior if compared to the conventional
method, because of great time saving in data search,
which is an everyday activity in the process of ICP
Forests forest condition monitoring. The possibility
of immediate presentation and analyses of the
situation in the field in GIS laboratory, as well as
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HaJIaH Ha4MH pajia ca 3HaTHMM YIITelaMa y BpEMeHY
KOJl TIpeTpaXkK1Baiba IOJATaKa, LITO je CBAKOJHEBHA
notpeba y nmporecy paga mpaherma crama nryma ICP
3a mryme. MoryhHOCT TpeHyTHUX IIpyUKa3a 1 aHaJIN-
3a curyanuje Ha tepeny y I'VIC nabopaTtopuju kao u
jacaH IIpuKa3 CBUX eleMeHaTa IpocTopa oMoryhasajy
cucremarusoBauy nogany (Cnamka 29), Tako ga Hema
notpebe 3a 3pajioM HOBMX ITOfJaTaKa CBAKM ITy T Kaja
ce TIPUCTYIIa HOBOM 3a/aTKy. basa mogaraka apxmse
npahema cTama IIyMa ce CBake TOAVHE JONyHbyje
HOBIUM Iofanma. Takohe, moBesyBame penaloHnx
6asa mogataka MpOCTOpa PasINIUTHX AETATHOCTH ¥
JICTO BpeMe je jemHa of MHoro6pojaux opmka [IC
npuctymna. ['VIC je TexHonoruja 3a 6p3o mosesnBame
u puctpubyuujy ¢opmara moparaka (GPS, SHP,
ARCINO, DXE, DWG, DBE ORACLE, TIF, JPG) ny-
TeM MHTEPHET U MHTPAHET MpeXa.

[NC Hucy camo mopany Beh ITaHepcku
TIpoIiec Koju ce CTa/lHo Haforpabyje morpebama 3a-
parka ICP 3a mryme m HayYHOMCTPa)XMBAYKOT pajia
(HeBenuh, P.2007a).

€1 ArcYiew GIS 3.2a
File Edit Table Field ‘Window Help

the clear presentation of all the spatial elements is
enabled by the systematised data (Figure 29), so
that there is no need for the new data each time
when a new task is undertaken. The database of
the archive of forest condition monitoring is sup-
plemented every year by the new data. Also, the si-
multaneous connection of the relation databases
of the spaces of different activities is one of the
numerous qualities of GIS technique. GIS is the
technology for fast connection and distribution
of data formats (GPS, SHP, ARCINO, DXE, DWG,
DBF, ORACLE, TIE JPG) by internet and intranet.

GIS does not mean only the data but also the
plan process which is constantly upgraded by the
demands of the tasks of ICP Forests and scientific
research (Neveni¢, R. 2007a).
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Cmuxa 29. Cenexuyja BUT Tavaxa
Figure 29. Sample plot selection
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MoryhHOoCTI CBEOOYXBaTHOT MCTPaXKM-
Bamba CTara IIyMa IOJPIIKOM Ja/bUHCKE Jie-
TeKIjJje, Y HalllM YC/IOBMMA Pafia, je IOKYIIIAj
uctpaxnsada HOII-a na nonpunecy Traunujem
yCTaHOB/baBalby IPOCTOPHNUX OJJHOCA Ha Tepe-
Hy mmpux pasmepa (Cmmka 30). Kopumrheme
CaTeIMTCKUX CHMMAKa je CaMo ITOKYIIaj Jja ce
yBefie joLI jefaH MoCTymak Ipahema crama
IIyMa, IITO CBaKaKo 3axTeBa Beha ymarama n
00y4eHOCT CTpy4YmaKa 3a OBY BPCTY IIOCTIA.
CarenuTcKy CHMMaK IOfApydja CeBEPOUCTOY-
He Cp6uje je mobujeH of HOPBELIKOT VHCTI-
TyTa 3a MHBEHTYpy 3empuinta NIJOS'.

Jasenova glaval;

The study of the possibilities of the all-
inclusive survey of forest condition by remote
sensing, in our work conditions, is an attempt of
NEC researchers to contribute to the more precise
identification of the spatial relations in the field
at a wider-scale (Figure 30). The use of satellite
imagery is an attempt to introduce another
procedure of forest condition monitoring. By
all means, this requires greater investments and
the training of the experts for this type of work.
A Satellite image of the area of northeast Serbia
was obtained by the Norwegian Institute of Soil
Inventory NIJOS'.

Crmxa 30. CarenmnTcky CHUMaK
Figure 30. Sattelite image

OcHOBe TIOCTyNKa Ja/bMHCKE JeTeKuyje y
/by MICTPaXXMBamba IOKPOBHOCTU BeETeTalo-
HOT IIOKpUBada Cy fiaTe y Ha/beM OOjallmerby
(Pavlovi¢ at al. 2001).

HedpuHniyja — HasUB Ja/bUHCKA AeTeKIuja
je c1mo6oHI IPEeBOJL €HITIECKOT TepMIHa Remote
Sensing. Y ¢ppaHIycKoj muTepaTypu 0Baj TepMUH
ce mpeBogy kao Teledetection, y Hemaukoj
Fernerkundung, y pyckoj JucraHumonHme
nccnenoBanus. Kox Hac ce mpema xopuurheHoM
JIATEpaTyYPHOM M3BOPY, jaB/bajy ¥ Ha3UBU

! CapanHuk Ha npojekty Henan Mapkosuh

The foundation of the remote sensing
procedure aiming at the survey of vegetation
coverage will be explained (Pavlovicet al. 2001).

The Serbian term “daljinska detekcija“ is the
translation of the English term Remote Sensing.
In the French literature, this term is translated
as Telede-tection, in German Fernerkundung, in
Russian Distancionnie issledovanialn Serbian,
according to the above source, there are several
terms, such as “daljinska opazanja - remote

»

observations 7, “daljinski metodi - remote

! Project assistant Nenad Markovi¢
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“Da/bMHCKA  ONaXkama', Ta/bUMHCKUM METONM
“ma/BMHCKAa  UCTpaXMBama, UCTAHIMOHA
VICTpXUBamwa , U CL.

PerucrpoBano 3pavere €1EKTPOMAarHeTHe
eHepryje HOCY OIIITY Ha3!B — CHUMaK.

ITon cHUMKOM ce TOApasyMeBa BU3YETHU
YTHUCAaK JbYACKOr OKa, ¢poTorpaduja, enekrpud-
HJ VIMITYJIC Ha eKpaHy M3a3BaH 3paderbeM, 3aIlic
Ha MarHeTHOj Tpaly, 3alliiC Ha KOMIIjyTePCKOM
nucky (CD ROM), cBaku 3amimc 3padema eek-
TpPOMarHeTHe eHepruje, 6e3 0631pa Ha CPeCTBO
¥ HauMH IIpuKasza. KoMOMHOBameM MOHOXpO-
MAaTCKMX CHMMaKa M3 pasIN4UTUX CHEKTPaTHUX
TIIOAPYYja, HAYMILEHUX MYITUCIEKTPATHAM CKe-
HEPOM WU MYy/ITHUCIEKTpanHoM ¢oTorpadckom
KaMepoM, Ho0Mjajy ce KOlop KOMIIO3MUTH. 3a-
BJICHO Off KOpuIINeHNX CHeKTpalHUX MOApydja
3a JenoBe O0OjeKTa pasIMUUTUX CBOjCTaBa
nobujajy ce pasmrunte 60je. OHe He ofiroBapajy
60jaMa y IpUpOZYL, i jaCHO MICTUYY pasyuKe y
cBojcTBMMA. Komop xomnosnTy oTBapajy mmpo-
Ke MoTyhHOCTH McTHLa®a U yTBphuBama pasmm-
YITUX CBOjCTaBa 0bjeKaTa, OFTHOCHO TepeHa. Pas-
MM4NUTe KOMOMHANMje CHeKTpalHMX MHOApydja
TAKO VICTUYY Pa3NMKe Y BereTalyji, BIaXKHOCTH
T/1a, U JIP.

3HavajHO CBOjCTBO, Koje onpebyje kBammTeT
¥ yHOTpeO/BMBOCT CHMMKA jecTe Heroa Moh
pasnmaramba wam pesonyumja. OBaj TepMUH
TIOflpasyMeBa MMHMMATHO pacTojame usMeby
nojenMHMX objexkaTra, HEONXOJHO fa Om ce
OHV M3[BOJU/IM M jaCHO YOYMIM HAa CHUMKY.
Pesonmyumja saBucu op BpcTe CeH30pa Tj. Of
HaulfHA  DEeTUCTpalyje  eleKTpOMarHeTHe
€Hepruje U BUCMHE CHUMalba, OFHOCHO Off
pasMepe cHUMKA. Kopi cHMMaKa IOXpameHux y
IUTUTATHOM (OpMaTy, pe3onylyja OAroapa
jeIMHNYHOM e/IeMeHTY CMKe, Tj mmkceny (pixel
= picture element).

AHanmM3a CHMMKA je TIOCTyIaK yTBphuBama
pasimKa y CBOjCTBMMA M M3[IBajarbe IOApYYja
0 MOjefMHUM CBOjCTBMMA. Ta CBOjcTBa MOTy
OUTH HIIp. KapaKTepuUCTUKe pebeda, pasnuke y
Pa3BOjy BereTaliOHOT IOKPMBaya, MHTEH3UTET
TOHA Ha IPHO-0€MMM CHUMIVMMA, OFHOCHO
pasmruuTe 60je Ha KOMOP KOMIIO3UTHMA, U CIL
AHanu3a CHMMKa ce y IPUHLUITY MOXKe 00aBUTH
Ha [Ba CYWITMHCKM pasnuunTa HauuHa. [Ipsn
npefcTaB/ba BU3YeTHE, WU JIOTWYKE, a JPyTU
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methods", “daljinska istrazivanja - remote survey’,
“distanciona istrazivanja - distant survey”, etc.

The  registered radiation of the
electromagnetic energy has the general term -
image.

The image means the visual impression of the
human eye, a photograph, electric impulse on the
screen caused by radiation, record on the magnetic
tape, record on computer disk (CD ROM),
any record of the radiation of electromagnetic
energy, regardless of the means and method of
presentation. The colour composites are obtained
by combining the monochromatic images from
different spectral areas, made by multispectral
scanner or multispectral photo cam-era. The
different colours are obtained depending on the
applied spectral area for the parts of the object
of different properties. They do not correspond
to the colours in the field, but they clearly
emphasise the differences in the properties. The
colour composites open the wide possibilities
of emphasising and identifying the different
properties of the objects, i.e. the terrain. The
different combinations of spectral areas highlight
the differences in vegetation, soil moisture, etc.

A significant property, which determines
the quality and the usability of the image is
its resolution. This term means the minimal
distance between individual objects, necessary
to be separated and clearly distinguished in the
image. Resolution depends on the type of sensor
i.e. on the method of registration of the elec-
tromagnetic energy and the elevation of sensing,
i.e. it depends on the scale. In the images saved
in the digital format, the resolution corresponds
to the unit element of the picture, i.e. pixel (=
picture element).

The analysis of the image is the procedure
of determining the differences in the properties
and the selection of the areas by the particular
properties. The properties may be, e.g. the relief
characteristics, differences in the development
of the vegetation cover, intensity of the tone in
black-and white images, i.e. different colour on the
colour composites, etc. The analyses of the image
can be in principle performed in two essentially
different ways. The first one is the visual, or
logical, and the second one is the instrumental
or formal analysis. Each of these procedures has



VIHCTPyMeHTa/nHe, win (QopManHe aHau3e.
CBaku o OBMX IIOCTymaka uma oppebene
IpefHOCTY 1 orpaHndema. Hajoomn pesynraru
nobujajy ce KoMOUHOBambeM 00a IIOCTYIIKA.
Busyenna mmm normyka aHammsa o6aBrba
Ceé OCMAaTpameM CHMMKA, YOUaBaWEM pas/MKa
U M3[BajarbéM AHOMAJHUX IOApPYyYja, Koja ce
0 IMOjeJVHMM CBOJCTBMMA JaKO pas/uKyjy
o oxkomuHe. IIpegHOCT OBakBOr IOCTyNKa je
MOTYhHOCT JIOTM4YKe ce/leKIyje IofaTaKa.
Hemocratak  BusyenHe  aHanmse — Cy
OTpaHIYeHa CIIOCOOHOCT JBYACKOT Yy/Ia /ja youn
Behu Opoj HMjaHCKM pas3mMKa jeHOr CBOjCTBA
1 Cy0jeKTMBHOCT olieHe jefHOr cBojcTBa. OBO
Tmocrefiibe TOCeOHO 70/masy 10 M3paxkaja Koj
uaeHTH(UKaIVje TOfpyYja ca UCTVIM CBOjCTBYUMA.
CBojcTBa TepeHa ce YecTO IMOCTENIEHO MEmbajy.
[locramame rpaHume usMehy mojemuHuX
KaTeropuja y TaKBMM CJIy4ajeBMMa je BeOoMa
Temwko. JmeHTndukanuja Tmoppydja  MCTUX
CBOJCTaBa I IbMIXOBO pasrpaHNyerhe ca TepeHnMa

OpYyIMX CBOjCTaBa Tajja IIOCTaje  Kpajibe
cy0jeKTVBHa 1 HETIOy3/jaHa
dopmanHa aHa/mm3a ce o6aBmpa

VHCTpyMeHTanmHuM nyTeMm. Ilpm Tome ce
Hajuyemhe KOpUCTe CHUMIN Y AUTUTATN30BAHOM
BUJly, IOCTYHaK IIO3HaT M TIOf, VMMEHOM
puruTanHa aHammsa. CyHMITMHCKY IPeJHOCT
dopmanHe aHanmM3e HAJ JIOTMYKOM YMHE
mamexo Behy crekrap pasimka y CBOjCTBMMA
KOje Ce MOTy perucTpoBaTH U OOjeKTMBHOCT
IOCTyNKAa. MepemeM KOMMYMHE CBETIOCTH
onbujeHe of CHMMKA (WM IIPOIYIITEHe KPO3
CHMMAK y CIy4ajy [i1jallo3uTBa) MOXe Ce HIIp.
YOUNTHU ¥ Pa3IBOjUTH HeymopeauBo Behu 6poj
TOHCKMX PpaslMKa HEr0 IPOCTUM BU3YETHUM
ocMmarpameM. Bume op Tora, pasmmke y
CBOjCTBVMA, Y OBOM C/Iy4ajy Y MHTEH3UTETY TOHA
cuBe 6o0je, MCKa3aHe Cy KBAHTUTATUBHO, IITO
oMoryhyje HOTIYHO 00jeKTMBHO pasTpaHNYeHe
10 OKE/beHMM KaTeropujaMa M IIOY3aHO
u3jefHaYaBarbe OfIpyvja UAEeHTUYHIX CBOjCTaBA.
VncTpyMeHTa/IHM aHATUTUYKA IIOCTYIIAK j€, CeM
TOTa, 3HATHO OPKY U ePUKACHVY Off BU3YETHOT

ocMaTparma.

Bemko  orpaHmueme  QopMamHe  WIN
VIHCTPyMEHTaJIHe aHanmse npefcrabB/ba
HeMoryhHOCT ceneKnyje HoflaTaKa

JHcTpymMeHTanHO Mepewme he Tako jarm

some advantages and levels. The best results are
obtained by the combination of both procedures.

The visual or logical analysis is performed
by the observation of the image, identifying the
differences and selecting the anomalous areas,
which differ intensively by individual properties
from the environment. The advantage of such
procedure is the possibility of the logical selection
of data.

The disadvantages of the visual analysis are
limited to the capacity of human senses to identify
a great number of nuances of a property and the
subjectivity of the evaluation of the property. The
latter is especially important in the identification
of thearea with the same properties. The properties
of the terrain often change gradually. It is very diffi
cult to set the limits between individual categories
in such cases. The identification of the areas with
the same properties, and their delimitation from
the terrains with other properties, then becomes
entirely subjective and unreliable

Formal analysis is performed by instrumental
means. Most often, the images are used in the
digitised form, the procedure is known as the
digital analysis. The essential advantage of the
formal analysis above the logical analysis is the
far wider spectre of differences in the properties
which can be registered, and the objectivity of
the procedure. By measuring the quantity of light
reflected from the image (or passing through the
image in case of diapositives), an incomparably
greater number of tone differences can be
identified and separated than by the simple visual
observation. More than that, the differences in
properties, in this case in the intensity of the tone
of grey colour, are expressed quantitatively, which
enables the complete objective delimitation by the
desired categories and the reliable equalisation of
the areas of identical properties. The instrumental
analytical procedure is also significantly faster
and more efficient than the visual observation.

A great restriction of the formal or
instrumental analysis is the impossible selection
of data. Instrumental measurement gives the
anomalous value,both in the case of the shading of
the image caused by the changes of the lithological
composition, and also if it is the consequence of
the shade on the side of the canyon.

The idea of interpretation in remote sensing
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aHOMAJIHY BPEFHOCT KaKO Ha 3aTaMIbelby CHUMKA
HACTaJIOM yCJIef; IPOMEHe JIMTOIOUIKOT CacTaBa,
TaKO Y Ha 3aTaMIbelby HaCTa/IOM Kao IOCIeNNIa
CEeHKe Ha KaHOIbCKOj CTPaHM.

Ilojam wmHTepmpeTanyje y  [a/bUHCKO]
JeTEKIMj! IOApasyMeBa TyMademwe, [aBambe
3Hayema aHOMA/IHUM IOAPYYjUMa Pa3IMINUTUX
CBOjCTaBa,M3/IBOj€HNM Yy aHATUTUIKOMIIOCTYIIKY.
Tako ce Ha nmpumep, nogpyyje M3pasuTO TAMHOT
TOHATyMaul Kao I10jaBa 6a3ajra, TepeH HOKpYBEH
BpTauyaMa Kao Kpeumak, TMHeapHo pacrnopehena
BeTeTallja Kao pas3jiOMHa CTPYKTYpa, TEPEH ca
U3PA3UTO I'yCTUM, IJIUTKO YCEYEHOM [IPEHAKOM
6rmarmx crpaHa kao pasBuhe QuHMX KIacTuTa,
uTH. VIHTepnperanuja ce o6aBba UCK/BYYMBO
JIOTMYKMM ITyTeM. JI3a me Mopa CTajaTi 40BEK
ca CBOjUM 3HameM ¥ crocobHomhy cenekmyje
HoflaTaKa.

KoHauHm ump ¥ pesyaTar aHamuse
Y VHTepIperanuje  Ipoleca  Ja/bMHCKE
feTeKuyje, IpeAcTaB/ba MOJATaK. Y OJHOCY Ha
Ipyre BpCT€ MCTpaKMBama TepeHa IOfaTaK
nobujeH MpUMEHOM JAa/bMHCKe AeTeKuuje je U
KBA/IMTAaTVBHO ¥ KBAaHTUTATUBHO Pa3IN4NUT U
HOB. KBa/mTaTtuBHy KOBMHY IIpENCTaB/ba HOBO
BE/IMYMHCKO NOfIpydYje IocMaTpama. CHuMIM
NOBpIIVHE TePeHa KOje Cé KOPUCTU MNa/bMHCKA
fleTeKIMja 110 TpaBUIYy [ONa3e Yy CMambeHO]
pasmepu, Koja Bapypa y BeoOMa LIMPOKOM OIICETY,
oz 1:50 xop TepecTnukux cHuMaka go 1: 1.000-
000 xop KocMUYKMX CHMMaka. CMameHa pa3Mepa
omoryhaBa yBuj y LiefuHy, y3 HY>KHU I'ybuTak
fleTasba.

Hos kBamurer 1moparaka Koju HyAu
Ja/bMHCKA JIeTeKLMja JIeKM YIPaBO Y TaKBOj
00jeKTMBHOj CMHTe3) HOfaTaka O TEpPeHy.
Pasmmunre pasmepe cHuMaka omoryhaBsajy
CMHTe3e, OfIH. carlefjaBaimbe ILelNHa JleTaba
JleKaMeTapCKMX  BeIMYMHA  PErMOHAaTHUX
IIPOCTOPA IMOBPLIVHE Off BUILE IeCETHHA XM/baJja
KBaJpaTHUX KumoMerapa. lIpomopumonanno
nosehamy IpocTOpa M pPErMOHANTHUjOj CININ
TepeHa CMamyje ce KOMMYMHA JieTa/ba KOoju
ce mpu ToMme YyouaBajy. Ilopey mpomene
BE/IMYMHCKOT  TIOfIpyYja MCTpaXMBarba HOB
KBAJIMTET TIOfjAllMMa Jla/bUHCKE JleTeKLyje
flajy M CHMMara Yy HEBUI/BMBMM [I€IOBMMA
CIIeKTpa  elleKTpOMarHeTHe  eHepruje. Ha
VHOpALpBeHNM CHUMIMMA IIOCT3jy  HIIp.
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includes the interpretation, i.e. to assign the
meaning to the anomalous areas of different
properties singled out in the analytical procedure.
Thus, for example, the area with very dark tone is
interpreted as the occurrence of basalt, the terrain
covered with hollows - as the limestone, the linear
pattern of vegetation -as the dissected structure,
terrain with very dense, shallowly cut drainage
with gentle slopes, as the de-velopment of the
fine clastites, etc. The interpretation is performed
exclusively by the logical method. It must be
supported by an expert with the knowledge and
the capacity of selecting the data.

The final goal and the result of the analysis
and the interpretation of the process of remote
sensing is the datum. Compared to the other types
of terrain survey, the datum acquired by remote
sensing is both qualitatively and quantitatively
different and new. The qualitative innovation is
the new size of the observed area. The scale of the
images of the area by remote sensing is generally
reduced, and the scale varies widely from 1:50 in
terrestrial images to 1:1,000,000 in cosmic images.
The reduced scale enables the general overview,
with the necessary loss of details.

The new quality of data offered by remote
sensing is actually the objective synthesis of
the fi eld data. The different scales of images
enable the synthesis, i.e. the analysis of the
details of decametre sizes of the regional spaces
with the area of several tens of thousands
of square kilometres. Proportional to the
increase of the space and the regional image
of the field, the quantity of the identifiable
details is reduced. In addition to the changes
of the area size, the new quality of the remote
sensing data is also the imagery of the invisible
parts of the spectre of electromagnetic energy.
Infrared images, for example, show the
hydrothermal modifications of the rocks, etc.
Such phenomena are generally unavailable by
direct field observations.

The result of the application of remote
sensing, compared to the classical survey, is also a
quantitatively new datum. Field survey can never
cover the entire observed area. Depending on
the function of the survey, its scale, accessibility,
and the geological complexity, and especially on
the available time and resources for the research,



OYMITIEfHE XUAPOTEPMATHE WM3MEHe CTeHa I
cn. OBakBe II0jaBe Cy IO IIPaBUITYy HENOCTYIIHE
HENOCPEeHNM TEPEHCKUM OIaKambIMa.

Pesynrar npumeHe [gabMHCKE [eTEKIyje
flaje 'y OHOCY Ha KIacM4yHa UCTpakKuBarba
¥ KBaHTUTATMBHO HOB TIIOfaTaK. TepeHcKa
VICTpaXMBalka HMKaZAa He IIOKpMBAjy Iienmy
IOBPIIMHY MCTPaXMBAHOT IOApPYydYja. 3aBUCHO
Ofl HaMeHe WCTPaKMBarba, IHETOBE pasMepe,
IPOXOJHOCTM TEpeHa M IbErOBe TeOoJIOLIKe
CTIO)KEHOCTM, a TI0CEOHO Of PacCIONIOXNMBOT
BpeMeHa U CPe[CTaBa 3a UCTPaXMBambe, TauKe
OCMaTparba i MapUIpyTe I10 KOjiMa Ce OCMaTparba
o6aBmajy pehe cy wm rymhe pacmopebennm.
V3Mel)y mUX yBek 0CTaje HETOKpUBEHM IPOCTOP,
Ha KOMe ce 00aB/ba JMHTEpIIONAIja IOfATAKa,
IITO ¥IMa Cy6jeKTUBHI KapaKTep KOju ce TPeHOCH
Y KOHAuHy CHHTe3y — QMHAIHY NHTEPIpeTaIjy
IIPOCTOPHOT OfIHOCA.

IIpynukoM npuMeHe IIOCTYINKa Ja/bUHCKEe
fleTeKIyje, JIOTMYKe WIM WHCTPyMEHTalHe
aHa/!M3e M MHTepIpeTanuje, OCMaTpama
ce o00aBpajy Ha IIe/0j IOBPIIVHM CHVIMKA.
ITorogHOCT TepeHa, CIIO/bHM KIMMATCKU YC/IOBH,
noba maHa y fpyru orpaHmvaBajyhu dakxropn
TEPEHCKMX OCMaTpama, OBJie Cy IIOTIIYHO
6esHauajHy. Tpaca MCTOr CBOjCTBA IpaTi Ce Ha
1ernoj mospumHu. [IpemMa morpebu nsnasu ce n
M3BaH I'PaHNIA UCTPAKMBAHOT TepeHa 1 To01ja
objekTuBHa CnMuKa uenuHe. KpamuratuBHa 1
KBAaHTUTaTMBHA HOBMHA IIOflaTaKa [ja/bMHCKe
ieTeKIMje HUKAKO He 3Ha4M Ja OHU MMajy Behy,
VIV Makby BPEFHOCT Y OFHOCY Ha ITOfIaTKe APYIuX
VICTPaXXVBakha, Kao IITO Cy TPEHCKA OCMATpaba,
nabopaTopyjcKa MCHUTUBAKka W fp. Y NUTABmY
je TocebHa, HOBa M Jpyraumja Kareropuja
IoflaTaka, KoOja He MCK/bydyje pesyaraTe
K/IaCUYHe MeTORONOT1je, Beh MX jonymbaBa, YnHm
00jeKTMBHIUM U MIOY3/JaHIjUM.

the sample plots and the routes by which the
observation is performed are seldom densely
distributed. Between them there is always the
uncovered space, on which the data are in-
terpolated, which has the subjective character
which is transmitted to the final synthesis - the fi
nal interpretation of spatial relations.

In the implementation of the remote sensing
procedure, logical or instrumental analysis and
interpretation, the observation is performed on
the whole area of the image. The accessibility of
the terrain, external climate conditions, part of
the day and other limiting factors of the field
observation, are completely insignificant. The
alignment of the same property is followed on
the entire area. Depending on the need, we can
go beyond the borders of the study terrain and
the objective image is obtained. The qualitative
and quantitative innovation of the data of remote
sensing does not mean that they have a greater ora
lower value compared to the data of other surveys,
such as field observations, laboratory tests, etc. It
is the special, new and different category of data,
which does not exclude the results of the classical
methodology, but supplements them, makes them
more objective and reliable.
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7. IIPETTIEN ICP 3A IIYME Y EBPOIIN

Padosan Hesenuh, 3opan Ilodywika,
HMnuja Bophesuh

Bymre ox 23% opm 135.000 crabama xoja cy
ouemyBaHa y 31 sempn Espomne y 2004. rogynu,
K1acuKoBaHo je kao omreheno apsehe. Tpenn
nedonmjanuje je Bapupao y ofHOCY Ha BpCTe U
pernone. Kurmak je ¥Mao HajBuury, a 6emy 6op
HajMamwy gedonujar;y.

Kao n mpomne ropuue, BehmHa I7aBHMX
BpcTa ApBeha je IoKa3asa moropiarme CTama Kpy-

Annex I-4
Percentage of trees damaged (2004)
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7. SURVEY OF ICP FORESTS IN EUROPE

Radovan Nevenié, Zoran Poduska,
Ilija Dordevi¢

More than 23% of 135,000 trees which were
assessed in 31 European countries in 2004 were
classified as damaged trees. The defoliation trend
varied according to species and regions. The
defoliation of sessile oak was the highest, whereas
the defoliation of Scots pine was the lowest.

As well as in the previous year, the crown
condition of the majority of main tree species

Annex [-4
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Crmka 31 EBpoma nponjenar omrehema crabama y 2004. ropusn
Figure 31 European percentage of tree damage in 2004
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Ha y nopebemy ca nperxogHoM ropyHoM. OBakaB
edexat ce moce6Ho youno Ha 6yksu. Objalrmemne
3a OBaKaB epeKaT Cy eKCTpeMHe TeMIeparype y
2003. rogunn’. Takobe je ycraHOB/BeHO OBehame
nedonujanuje Buie rmaBHMX BpcTa of 1990. ropy-
He, Maja je nedomjanuja 6emor 60pa cajja 3HaTHO
Mamba Hero CpeYIHOM JieBefleceTVX TOANHA.

Ha nenoxynHoj nospmman Esporne je 6umo
23,3% crabana Koja Cy olemeHa, KIacuukopa-
Ha Kao omrehena u OCyllIeHa, a 24,2% y 3eM/baMa
yranunama EY. To nmokasyje u y4enrhe MpTBuX
crabama of 0,7% y oba crnyuaja (Crnuxe 31-34).

Annex I-3

deteriorated in the comparison with the previous
year. This effect was most visible on beech. It is
the result of the extreme temperatures in 2003".
The increased defoliation of several main species
has been identified since 1990, although the
defoliation of Scots pine is significantly lower
than in the mid 1990s.

In the total area of Europe there were 23.3%
trees which were accessed, classified as damaged
and dried, and 24.2% in the EU member states.
It is also reflected in the percentage of the dead
trees — 0.7% in the both instances (Figures 31-34).

Annex 1-5

Mean plot defoliation of all species {2004 )
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Cnxa 32. Cpenma BpeHoCT fredonujarumje 3a cse Bpcte (2004)
Figure 32 Mean plot defoliation of all species (2004)

! Perry6mrdxu xunpoMeTeoposoukusasos Cpouje

! Republic Hydrometeorological service of Serbia
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Cruxa 33. IIpouenar gpseha y pasmuuntiM Kmacama
nedonujarmje - ykynso y EBporn
u Esponckoj Yauju 2004.
Figure 33. Percent of tree in different classes of defoliation
- total in Europe and European Union in 2004.

Tpehuna mnoBpumue EBpome je moxpuse-
Ha IIYMOM Ca BRXHUM €KOHOMCKVIM U COLMjas-
HUM BpefgHOCTMMA. EKOCKMCTeMN KOHTMHEHTa Cy
paclpoCTpameHy Ha  IIMPOKMUM IOApyYjuUMa.
Onmp>xuBo rasgoBame ITYMCKUM PeCypcoM, IO-
JUTYKA YHarpehema 1 3alITUTe XUBOTHE CPENVI-
He MOpajy Jia OYIy ycMepeHM HaydHMM IPUCTY-
mMa Koju oMoryhaBajy Zyropo4HO MHTEH3VMBHO
npaheme cTama IIyMa y BeMKIM pa3Mepama.

Jeman ox nyypeBa MehynapopHor kooneparu-
BHOT ITporpaMa 3a npaheme crama myma ICP 3a
IIyMe je la YCTaHOB/baBa CTATYC, Pa3BOj 37IpPaB-
CTBEHOT CTama 1 BUTATHOCTK Inyma EBpome Be-
JUKKMX pasMmepa. IIpexorpaHnmyna BaspyliHa 3a-
raberba, HeraTMBHY eEKTH ¥ YTHUIAj) Ha ITYMCKY
IIOKpMBaY-IIyMCKe €KOCHCTEME je OCHOBHU 3a/ja-
TaK OBOT Iporpama, Huso 1 u Huso 2.

[Ipaheme crama kpyHa fpBeha 06aB/beHO je y
EBpomt Ha 6.093 6ronHAMKaLMjCKUX Tadaka y 30
3eMaspa. YKynHO 133.840 crabana je mocMarpaHo,
TporemeHo 1 obpaheno mpema Manyany. Tokom
CBMX TOfIYHA OCMaTpama KpyHa crabama y EBpo-
iy, noBehaBao ce MCTOBpeMeHO 1 6poj GMoNHAN-
KaIlMjCKMX Ta4aKa.

Y 2005 ropmuu 23,2% op ykymHoOr 6poja
ocMaTpaHMxX cTabanma usrybwno je numhe nmm
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Cnxa 34. PasBoj gedonujanyje Ha JOMYHAHTHUM
Bpcrama aBpeha y EBporn. Benvunna y3opka Bapupa
usMely 11.924 1 2.332 cTabna 1o royHY 1 BPCTaMa.

Pesynraru cy 6asupanu Ha mogauyuma fooujeHnm us 12
3eMajba ca KOHTUHYMpPaHUM TIpahemeM I JOCTaB/batbeM
TnojaTaKa
Figure 34. Development of defoliation on the dominant
tree species in Europe. Sample size varies between 11924
and 2332 trees per year and species. The results are based
on the data from 12 countries with continnous monitoring
and data submission.

One third of the area of Europe is covered
with forests of important economic and social
values. Ecosystems of the continent are distrib-
uted over wide areas. Sustainable management
of forest resources, policy of environmental
protection have to be focused on scientific ap-
proaches that enable long-term and large-scale
intensive forest condition monitoring.

One of the objectives of the International
Cooperatiive Programme on Forest Condition
Monitoring ICP Forests is to assess the status,
health condition development and vitality of
European forests. Transboundary air pollution,
adverse effects and effects on forest cover - for-
est ecosystems are the main targets of this pro-
gramme, Level 1 and Level 2.

Crown condition in Europe was moni-
tored on 6,093 sample plots in 30 countries.
Total 133,840 trees were monitored, assessed
and processed according to the Manual. Dur-
ing the years of crown condition monitoring,
the number of sample plots increased.

In 2005, 23.2% of the total number of ob-
served trees lost their leaves or needles, more
than 25% of trees were classified as damaged
or dead. The most frequent species in Europe,



YeTyHe, BuIIe Off 25% je KIacupuKoBaHO Kao
omreheno wm MprBo. HajmpucyrHuja Bpcta y
EBpomnn Quercus petraea umana je HaBehu mporge-
Har omTeheHNX KpyHa U OCyLIeHNX cTabasa, 0Ko
41,0 %.

IIponeHa crama KpyHa IOje;JUHAYHNX BPCTa
y EBporn nmarna je cnesehu Tpenp;

Ha cmpun (Picea abies) npumehena je y 2004.
roguHy nosehaHa medomujanyja y meHTpanmHUM
peronnma Espome, a cMamena y 2005. rogmHu.
OBaxBe IpoMeHe MOTY Ja ce 06jacHe Kao edeKTu
Bemuke cyme 2003. ropyse. Bemikn 6poj ocmatpa-
Hux BUT Tavaka y ceBepHuMM 6opeanHuM permu-
oHrMa EBpone Hucy mmane oBakBe IOKa3aTesbe,
Cyllla Hyje MMaJla yTHLaja.

[maBHa pedommjaunja bemor 6opa (Pinus
silvestris) ce 3HaTHO IIpOMEHNM/IA 3aTO IITO je fedo-
NMjalja cCMarbeHa y MCTOYHUM pernonuma Espo-
1e a, noBehana y sanmaguuM op 1997. ropuse.

bykBa (Fagus moesiaca) ToKasyje 3Ha4ajHO
nosehame gedonujamyje CKOpo y CBUM pervoHM-
Ma TokoM 2004 ropyse. OBo je Takobe mocnenuua
eKCTpeMHUX TeMmeparypa TokoMm 2003. ropuse’.
Ocmatpama 1 IpolieHe CTama KPYHa Ha BehuHu
BUT y EBpomn y 2005. roguHM UIak MoKasyjy fia
Ceé CTaibe IIOINpaB/ba, la Ce IIyMe OIOPaB/bajy Of
cywe u3 2003. rogune.

Crame KpyHa kuTwaka (Quercus petraea) ce
noropiasa o, 2000-Te roguHe.

Excrpemne nerme temneparype 2003. rogune
cMamue ¢y npupact crabama Ha BUT Taukama
VIHTEH3VBHOT MOHUTOPMHIA Yy LeHTpanHoj Es-
pomm. Hajsume je morobena cmpua (Picea abies).
[IpumeheHo je Takobe, 1a Ha BUIIMM HaMOPCKUM
BUCHHAMA Ifie Cy OOMYHO HMUCKe TeMIeparype
orpannyaBajyhu daxrop, pacT je CTUMYy/MCaH mo-
BMIIEHNM JIETIYM TeMIlepaTypaMa.

ArMocdepcke menosuiyje 1 peakiyja eKocy-
crema:

[Tocnenme nBe ferennje EBpomna oceha eek-
Te pefyKIyje eMICHje Ba3aylHyX 3arahema, anm
Be/MKa TIOApYYja Cy U Jasbe IOf yTUIjeM Kpu-
TUYHYUX EMICHja, KMCETOCTY U a30THMX jefMIberba
TaKo jia 45% IIyma je i jalbe yrposkeHo’.

ICP 3a myme pesynrartyMa MOHUTOPUHIA, YC-
TAaHOB/baBAEM YTHIAja Ha €KOCUCTEME JOIPH-

! Perry6rmaku XxuppoMeteoporoumkusasox Cpbuje
2 (2005) Forest Condition in Europe, Executive report of ICP
Forests, Institute of World Forestry, Hamburg, Germany

Quercus petraea had the highest percentage of

damaged crowns and dead trees, about 41.0 %.
Crown condition assessment of individual

species in Europe had the following trend:

Spruce (Picea abies): in 2004 increased de-
foliation was observed in the central regions of
Europe, but it was lower in 2005. Such changes
can be ascribed to the effects of severe drought
in 2003. Many observed plots in the north bo-
real regions of Europe did not have such indi-
cators, drought had no effect.

The defoliation of Scots pine (Pinus sylves-
tris) has changed significantly because defolia-
tion has decreased in the East regions of Eu-
rope and increased in West Europe from 1997.

Beech (Fagus moesiaca) showed significant
increase in defoliation in almost all regions
during 2004. The reason was also the extreme
temperatures during 2003. The monitoring and
crown condition assessment on most plots in
Europe in 2005 still showed that the condition
was improving, that the forests were recovering
from the drought in 2003.

Crown condition of sessile oak (Quercus
petraea) has deteriorated since 2000.

Extreme summer temperature in 2003'
lowered the tree increment on the plots for
intensive monitoring in central Europe. The
most affected species is spruce (Picea Abies). It
was also observed that at the higher altitudes,
where low temperature is usually a limiting
factor, growth is stimulated by higher summer
temperatures.

The atmospheric deposition and ecosys-
tem reactions:

In the last two decades, the effects of the
reduction of air pollution in Europe are visible,
but large areas are still under the effect of criti-
cal emissions, acidity and nitrate deposition, so
45% of forests is still at risk®

ICP Forests, by the results of monitoring
and by the assessment of the effects on eco-
systems, contributes to the development of
the models of mitigating the adverse effects of
measured deposition on forest resources across
Europe. It is known that increment and plant

! Republic Hydrometeorological service of Serbia
2 (2005) Forest Condition in Europe, Executive report of ICP
Forests, Institute of World Forestry, Hamburg, Germany
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HOCH Pa3BOjy aI/IMKaTUBHOI MOJ€/Ia HETaTUBHUX
yTHllaja MEPEHNX JeTIO3MIMja Ha IIYMCKe pecyp-
ce o yntasoj EBporm. [Tosnaro je fa cy mpupacr
M JICXpaHa 61/baKa y AMPEKTHOj Be3N Ca JeN03N-
nujoM Matepuja. lllyme cy KoMIIIEKCHI eKOCUCTe-
MI ¥ TIOCTOj/ MHOTO IMPEKTHUX U VIHUPEKTHMX
pusnuKa, edekara U yTuIaja Ba3aylmHuX 3arabhema.

IIpupomny ycnosu u rasgoBarbe IyMaMa yr-
JIaBHOM yTU4y Ha Bererauujy Espone. ¥ Espomn
HajBehe pasmike y KOMIO3SMINjI BPCTa IpU3eMHE
¢nope ycraHoB/beHe Cy M3Mely MIMaHCKMX U MOP-
tyranckux bUT ornepnux noba u BUT ravaka ce-
BEpHO 1 MCTOYHO off IImpuneja. OBakBe pasmuke
MOTy fia ce objacHe NPMPOFHMM KIMMATCKUM 1
¢utoreorpadcknm pasnosuma. Pasmantn merto-
[Vt Ta3fioBamba MOTY Takobe Ja MMajy y/mory y ToM
KOHTEKCTY, IITO je pasyior a ¢y bUT Tauxe Ha V6e-
PUjCKOM IIO/TYOCTPBY JIOLPaHEe Ha MOBPLIMHM Ca
MaJIoM ITyMcKoM nokposHomhy (Cruka 35).

[Toce6Ha cy 06aB/beHa ucTpaxnsamwa Ha BUT
TayKaMa y LEHTPAIHNM U jy)KHOOOpeaTHNM pe-
roHuMa EBpore rjie je K1cenoct opranckor cuoja
3eM/BMINTA OMO ITIABHM Y3POYHMK KOMIIO3LMje
npuseMHe ¢rope. [IOCTYyIHOCT a30Ta MMa 3HA4aj-
HY YJIOTY KOJ KOMITO3M1I/je BereTanyje Ha Mojeau-
uuM BUT taukama, BUT Tauke ca a30THO 03Haue-
HMM BpCTaMa JIOLpaHe y pErMOoHMMa Ca BYUCOKOM
IEMO3UIMjOM a30Ta, Kao IITO je cry4aj y XomaH-
nnju, @rangpujn, cesepuoj Hemaukoj n [lanckoj,
jyxHoj ITommckoj, CroBaukoj u Mahapckoj (Cruxa
36).

OcMmarpara 1 IpUKyIUbatbe NofaTaka Husoa
2 mpy>ka MOTYhHOCT 71a ce TOBOAY Y Be3y KapakTe-
PUCTHKe IIpU3EMHE BereTallje ca aHaIM3UPAHUM
ocobuHamMa 3em/bMINTA U Jemosuiuje. Pesynra-
i 1oKa3yjy fia BUIT Tauke ca Kuceno nHAMKOBa-
HMM BPCTaMa MMajy CTAHUIITE Ha BUIIE KMCETUM
sewpumTuMa. (Cnuxa 37). YTuiaju BasgymrHux
saraf)ema MOTy la yTu4y Ha Jeo BapujabUIHOCTH
KOMIIO3MIIMje BPCTA, T7ie je YOWBUB OFHOC n3Meby
IPYCYCTBA a30THO IHAMKOBAHMX BPCTa Y [IENIO3M -
nuje asoTa (Crnuxa 38).

IIporieHe Ha HALMOHATHOM HUBOY MOTY jOILI
fieTa/bHMje [a Mlajy CAMKY O KOMIIOSMLIMjU BpC-
Ta nmpuseMHe ¢rope. buonHAMKanujcke Tauke Ha
KOjJM Ce IIPeMaHaHTHO 00aB/bajy Meperba I Mpo-
IleHe IPY>Kajy MOTyhHOCT JleTa/bHMjMX aHAMN3a U
CTaJIHe TIPOIleHe IIPOMEHA 3aCTYI/beHOCTH BPCTa.

[Ipomena 6uonusepsuteTa myma — ogabpa-
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nourishment are directly related to deposition.
Forests are complex ecosystems and there are
numerous direct and indirect risks, impacts
and effects of air pollution.

Natural conditions and forest management
in Europe mainly determine the vegetation. In
Europe, the greatest differences in the ground
flora species composition were identified
between the Spanish and Portuguese plots and
the plots North and East of the Pyrenees. Such
differences can be explained by the natural
climatic and phytogeographical reasons.
Different methods of forest management can
also have a role in this context (Figure 35).

Special research was performed on the plots
in central and south boreal regions of Europe
where the natural acid base of the soil organic
layer was the main agent of the ground flora
composition. The nitrogen availability seems
to have a significant role in the composition of
the vegetation on the plots, because the plots
with nitrogen indicating species are located in
the regions with high deposition of nitrogen,
e.g. Holland, Flanders, North Germany and
Denmark, South Poland, Slovakia and Hungary
(Figure 36)

The observations and the collection of
data for LEVEL II offers the possibility to
relate the characteristics of ground vegetation
with the measured status of the soil and the
deposition. The results show that the plots with
acidity-indicating plants are on the more acid
soils (Figure 37). The effects of air pollution
can affect a part of the variation of the species
composition. The presence of nitrogen-
indicating plants in the ground vegetation
significantly reflects the measured nitrogen
deposition (Figure 38).

The assessment at the national level can
present an even more detailed idea of the
ground flora species composition. The plots
on which measurement and assessment are
permanent enable the more in-depth analyses
and the permanent assessment of the changes
of the species composition.

Assessment of forest biodiversity -
the selected key indicators are successfully
evaluated on more than 100 plots in 12
European countries to develop an appropriate
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Cnuka 35 BUT knacudukoBaHe peMa CIMYHOCTY CacTaBa IpM3eMHe BereTaryje
Figure 35: Plots classified according to the similarity of their ground vegetation composition.

HM K/bYYHU VHIMKATOPU CY YCHEIIHO OLECHeHM
Ha Buute of 100 BUT - ornepnux noma y 12 es-
pOICKMX 3eMajba. Ha 0CHOBY 0BUX MCTpaXkKMBamba
PasBI1o ce OrofiaH MeTo 3a mpaherme 6MoIOMKOT
AuBep3NuTeTa IyMa. [asgoBame mymMama u cTapo-
CHa 100 CaCTOj)He 3HAYajHO YTUYY Ha KOTMYMHY
ocymeHNx crabana, a HOBYM THUIl Kracupukanyje

Docurenceof nitrogen indicat- =

ing plant species [DCA -score)

[ 0-1.56
e {056-1.12
1.12-1.68
1.68—-2.24
e 1M-280
e 2B0-336

method for monitoring the forest biological
diversity. Forest management and stand age
significantly affect the quantity of dead trees,
and a new type of forest classification can
be accepted as a regional approach for the
research of forest biodiversity. The first study
results confirm that air pollution, in addition

il

Crmka 36 BT 3a Huso II rpynicane npema mojasy BpcTa Oy/baka nHAyKaropa asora, b/T ca BehuM jaBmbamem
HJIMKAaTOpa a30Ta NIOLMpaHe Cy y peTMoHnMa ca BucokoM fienosuiujom asora. Ha BUT y IlIkotckoj u Vpckoj, mpeosnapajy
BpCTe KOje Cy TUIIMYHE 33 aT/IAHTCKY K/MMY. [IpyIMKoM CTaTycTidKe OLjeHe, Te BPCTe ce TPYIIIITY 3ajeHO Kao Oubke
VHIMKATOPHU a30Ta.

Figure 36: Level II plots grouped according to the occurrence of nitrogen-indicating plant species. Plots with a stronger
occurrence of nitrogen indicators are located in regions with high nitrogen deposition. On the plots in Scotland and Ireland,
species that are typical for Atlantic climate prevail. In the statistical evaluation, these species are grouped together with
nitrogen-indicating plants.
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Crmuka 37 Ogoc nsmeby mojase 61/baka MHAMKATOPA
Kucenocty 1 pH y opraHckoMm c/ojy 3eM/biIITa Ha 472
BUT. [TpusemHa BereTaluja 3HaTHO OffpakaBa CTaTyC

V3MepeHe KICETOCTI OPTaHCKOT C/I0ja 3eM/BHIITA.
Ipadmkon npuxasyje Bemuku 6poj BT ca Beoma HyckoMm
pH Bpennomhy.

Figure 37: Relationship between the occurrence of acidity-
indicating plants and pH in the organic soil layer for 472
plots. Ground vegetation significantly reflects
the measured acidity status of the soil organic layer. The
graph shows a large number of plots with very low pH.

nryma oMmoryhasa fa 6yzie IpuXBaT/bUB Kao peru-
OHAJIaH IPUCTYI 3a VICTPAKMBaIbe OMOMBEP3N-
TeTa myMa. IIpBu pesynratu McTpakmBama II0-
TBphyjy ma BaspgyuHa 3arabema, mopen mpyrux
dakTopa, yTuuy Ha KOMIO3NUIW)Y U OpojHe emm-
¢uTHe BpcTe mumaja’.

CaM KOHILENT ¥ 3HaUeHme OMopMBep3nUTETA
HE OfJHOCM C€ CaMO Ha KOMIIO3MIMjy W JAMBEP3MU-
TeT BpCTa OM/baka. Y MCTO BpeMe OMOfMBep3uTeT
noBesyje QyHKIMje 1 CTPYKType eKOCUCTeMA Y3M-
Majyhm y 063up pasmepy of HVMBOA TEHETHKE 0
ITYMCKe CacTOjMHe U Iej3aKa-TIpefiena.

[Ipusemua dopa ce mpaTt 1 Ipoydasa y OKBUPY
Hupoa 2 jour og 1990 - Te ropyue MCTOBPEMEHO CIIy-
YKV Ka0 OMOTOLIKY MHAMKATOP 32 epeKTe AeTo3nIHja.
[Topatm xoju cy 1006MjeHY TOKOM CBMX OBVX TOAVHA
TIPECTaB/bajy K/bYYHM AONMPUHOC MOHUTOPUHIY O11-
opueep3utera. Y OKBupy mporpama EY mop Hasu-
BoM “Forest Focus Regulation” (ycmepena mpasimma
samyme) u crpateruje ICP 3a myme, HOBY IpojeKTH
VI PasBOj Cy MHMIMPAHY Ca LM/beM Jia Ce [ieTa/bHuje
VICTpaKe TOjefiMHN acTeKTy OMofyuBepsuTeTa. Jefan
ox BIX je cBakako “ForestBIOTA’, mpojexar ca iubem
Jia Cé XapMOHM3Yjy METOAY MOHUTOPUHTA 32 IIPOLIEHY
CTPYKTYpe CacTojyHe, OCYLIeHNX CTabasa 1 fip.

* (2007) Forest Condition in Europe, Executive report, Federal
Research Centre for forest and forest products (CBFH)
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Deairence of nitrogan
indicating plant spedies
4._

Meaured nitrogen deposition [ky/hayr]

Crmka 38. OnHoc usmelyy mojase 6u/baka MHMKATOpA
a3oTa 1 flenosunyje asota Ha 224 BUT. [Ipusemna
BereTalja 3HaYajHO OjpaXkaBa M3MEPEHY JATIO3ULN]Y
asoTa oy myMcknm Ha BUT.

Figure 38: Relationship between the occurrence of ni-
trogen-indicating plants and nitrogen deposition for 224
plots. Ground vegetation significantly reflects the mea-
sured nitrogen deposition under the forest canopy of the
plots.

to other factors, affect the species composition
of epiphytic lichens®.

The concept and meaning of biodiversity
does not refer only to the composition and
diversity of plant species. At the same time
biodiversity connects the functions and
structures of the ecosystems, taking into
account the proportions from the level of
genetics to the forest stand and landscape.

Ground flora has been monitored and
studied within LEVEL II since 1990 as the
biological indicator of the effects of deposition.
The data collected during this period are a key
contribution to the monitoring of biodiversity.
Within the EU programme entitled “Forest
Focus Regulation” and ICP Forests strategy,
new projects and developments are initiated
in the aim of a more detailed research of the
aspects of biodiversity. One of them is, by all
means, “ForestBIOTA”, the project aimed at the
harmonisation of the monitoring methods for
the assessment of stand structure, dead trees,
etc.

Biodiversity in a forest type: In-depth
study of forest biodiversity requires different

* (2007) Forest Condition in Europe, Executive report, Federal
Research Centre for forest and forest products (CBFH)



bropmsepsurer y tuny myme: Jlera/bHo poy-
yaBame OMOfMBep3NTETA IIyMa 3aXTeBa PAsIIIUTY
KOMIIO3UIIN]Y, CTPYKTYPY U QYHKIIMOHMCAtbe IIIYM-
CKUX exocucrteMa Espore.

Tectmpana je xmacudukammja y 28 Tumosa
mwyma. [IpBy pesynraty nokasyjy sHavajHe OfHOCE
CBMX ITapaMeTapa TUIIOBA ITyMa KOjM CY OliekMBa-
Hu Ha BUT nomuma. CTpykTypa IyMCKIX CacToju-
Ha O3HAYE€HA j€ BapMjaljoM IIPEYHMKA ¥ I10jaBOM
OCYIIeHNX cTabama Koja Cy ce pasnmkoBana Mebhy
TUIOBMMA IIyMa. VICTO je yCTaHOB/bEHO I 33 KapaK-
TepUCTVKe TIpM3eMHe BereTalyje 1 3a 6pojHe erm-
¢urHe BpcTe mmajesa Ha BT nomuma. MpTBO
npsehe, Bapujaije y IpedHNKy crabama KOpUCTaH
Cy MHIMKATOP 3a CTPYKTYPY IIYMCKe CacTOjuHe
(Cnuka 39). MpTBO fipBO je cTaHMIITE 32 OPOjHE UH-
CeKTe I I/bMBe. JalpeMIHa IPBHE Mace 110 XeKTapy
nokasyje Bemike Bapujauyje Mehy BUT Taukama.
[IpycycTBO MPTBOT IPBETA j€ YOWBMBO II0OBE3AHO €A
crapouthy cacrojue. [asgoBame mymaMa je BaxaH
(axTop Koju yTide Ha KOMMYMHY MPTBOT fIpBeTa y
mymama Espome. Pesynrar mpuctyma oBakse xap-
MOHN3allMje je BaKHA OCHOBA 3a OJPXKMBO Tasfo-
Barbe LIyMaMa.

[ToBesyBame Imporpama IpojekaTa ca Halu-
OHA/IHMM VHBEHTypaMa IIyMa y BETMKOM Opojy
3eMaba EBpome je MHTeH3MBMpaHA y LBy fa
00e30enu afexBarHe u ynopebyjyhe mogatke o 6u-
omyBep3nTeTy Myma Espore.

Standard
deviation m  Lowland beech
inem

25 m  Firand spruce | (Qthers
m  (Conifefous plantation

20

Mountain mixed beech m  Meso-eutfophic oak
m Acidophilous oak

composition, structure and functioning of
forest ecosystems in Europe.

The classification in 28 forest types has
been tested. The first results show significant
correlations of all parameters of forest types
which were evaluated on the plots. The structure
offoreststandsaffectsthetreediametervariation
and the occurrence of dead trees which differ
among forest types. The same was evaluated for
the characteristic ground vegetation and for the
epiphytic lichens on the plots. Stand structure
and deadwood are key factors: Tree diameter
variation (Picture 39) is a useful indicator of
forest stand structure. Deadwood is a habitat
for numerous insects and fungi. Wood volume
per hectare shows great variations among the
plots. The presence of deadwood depends on
the age of the stand. Forest management is an
important factor which affects the quantity of
deadwood in the European forests. The result
of such harmonisation is a significant base for
the sustainable forest management.

The connection of the project programmes
with the national forest inventories has been
intensified in many European countries,
aiming at the collection of the adequate and
comparable data on forest biodiversity in
Europe.

m  Mediterranean broadl.
B Taiga woodland

Crmka 39. Bapujanmje y npeurnky crabana Ha BIIT: TaMHO 3e/eHa — MemoBuTa 6ykoBa CacTojyHa,
CBETIIO 3e/leHa — HM3MjcKa 6YKBa, TAMHO OPaoH - XpacT, IpBeHa — MeAMTEPAHCKM Tuihapy, pose - Tajra,
TaMHO II/IaBa — jefla M CMPYa, CBET/IO I/1aBa — ITAHTa)Ke YeTHHAPA, CIBA - 0CTATIO
Figure 39. Tree diameter variation at breast height per plot in cm.
light grean - Lowland beach, dark bown - Acidophilous oak, red - Mediterraned broadl,, pink - Taiga woodland, dark blue -
Fir and spruce, light blue - Coniferous plantation, gray - others
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8. BYIYRhU PA3BO]J ICP 3A IIYME Y CPbUJU

Paodosan Hesenuh, /by6unko Pakoray,

OreHa cTama KpyHa cTabasma y3opaka Hema
3a LWb YyTBphMBame y3pOYHO-NOCTEANIHIX
ogHOCca. MebyTuM, npukymbame HaBeleHNUX
TOflaTaKa y TOKY Ay>Ker Iepuofia U HBUXOBO II0-
Be3MBame Ca CACTOJMHCKMM KapaKTepUCTUKaMa
omoryhmnhe KoHKpeTHMja casHama O Cyllemwy
IIyMa y IPOCTOPY ¥ BpeMeHy. 3ajefHO ca IOo-
flallMa O KIMMATCKMM KapaKTepUCTUKaMa, Jie-
nosunymjaMa 13 atMmochepe 1 APYTUM IITETHUM
yrunajuMa (WITeTHM MHCeKTH, QuTomaroreHn
OpTaHM3MM, ITYMCKU TI0Kapy, IUPEKTHM aTMOC-
bepckn yTniaju, AuBBadY, IIOKAPKU U Ap.), 3a-
CTYIUbeHOCTH (Iope NMMINaja Kao MHAMKATOpa
3arabeHor Basgyxa Kajia ce pajy O HeKMM IOJY-
TaHTNMa, y O6ynyhHoctu he mohm ga ce 3akmy-
9yje 0 3aBIUCHOCTY BUTATHOCTY OM/baKa Off yCIIo-
Ba CpefiMHe.

[Torpe6a Peny6muke Cpbuje 3ampahemem
crama myma y 6yayhHoctu he 6uru jour Beha.
Excmansuja pasBoja MHAYCTPU)CKUX JIETIATHOCTY
Ha 1pocTopy Cp6uje 1 OKpyXXemy TeK ce Ipef-
Buba, a caMMM TMM M YTPOXXEHOCT IITYMCKOT
TIOKpMBaYa.

Pa3Boj mematHocTyt u paja HOLL Cpbuje ce
takobe passuja rae ce mpensuba y 6yayhHocTn
yBoheme 1 Monutopunra sa HV/BO 2 na paBe
TauKe, TIOPeJ] HACTaB/batba jOII MHTEH3VBHU]ET
pana 3a HVMBO 1 n Ha mocrasbenoj BUT Taukn
Huso-a 2 Ayronomue nokpajune Bojsogune y
2009. roguHN.

Y capajmy, NOAPIIKOM YIIpaBe 3a LIyMe
MuHncrapcTBa IO/BOIPYUBpPENE, LIYyMApCTBA U
BOJONIpUBpefe, IpenBuba ce jol MHTEH3UBHIje
YK/by4erbe CBMX YYeCHMKA Y Ia3fjoBamy IIyMaMa
Perry6rmke Cp6uje y inby geTa/bHUjeET CBEOOYX-
BaTHOT Ipahema cTama Iyma.

Hanyonanuu ¢okan neHrap sa npaheme
crama myMa Pemy6muke Cpbuje VHCcTHTYT 3a
[llymapcTBO mMMa OMMCKY capajilby ca MHCTH-
TyLMjamMa y 3eM/bM UM MHOCTPAHCTBY Koje Cy
pefieBaHTHe 3a [ENOKPYT paja MOHUTOPMH-
ra: lllymapcku ¢akynrer, beorpan, MucTuTyT
3a HM3MjCKO LIYMApCTBO U >KMBOTHY CPeNUHY,
Hosu Cap, Penmybmmuky xmppomeTeoposnon-

124

8. FUTURE DEVELOPMENT OF ICP FORESTS
IN SERBIA

Radovan Nevenic, Ljubinko Rakonjac

The crown condition assessment of the
samples is not aimed at determination of the
causal relations. However, the collection of the
above data during long period of time and their
connection with the stand characteristics will
enable the concrete information on the dying
of forest in space and time. Along with the data
on climate characteristics, depositions from the
atmosphere and other harmful impacts (harmful
insects, phytopathogenic organisms, wild fires,
direct atmosphere influences, game, rodents, etc),
the percentage of lichen flora as the indicator of
the polluted air in regard to some pollutants, the
conclusions on the dependence of environmental
conditions on vitality of plants will be made in
the future.

The need of the Republic of Serbia for the
forest condition monitoring in the future will
increase. The development of the industrial
activities in Serbia and vicinity is yet to be
achieved, which also implies the endangerment
of the forest cover.

The activities and work of NFC Serbia are
underway and there are plans to start monitoring
for LEVEL 2, along with the more intensive work
for LEVEL 1 on two sample plots, along with the
more intensive work LEVEL 1.and establishing of
sample plot of LEVEL 2 in Autonomous province
of Vojvodina in 2009.

In the cooperation and thanks to the support
of Directorate for Forests of the Ministry of
Agriculture, Forestry and Water Management, the
more intensified involvement of all participants
in forest management of the Republic of Serbia
in the aim of the more detailed comprehensive
forest condition monitoring is planning.

The National Focal Centre for Forest
Condition Monitoring of the Republic of Serbia
Institute of Forestry has been closely cooperative
with the institutions in the country and abroad
which are relevant for the domain of monitoring:
The Faculty of Forestry, Belgrade, Institute of
Lowland Forestry and Environmental Protection,
Novi Sad, Republic Hydrometeorological



K 3aBOfl, beorpaz, Yipasa 3a >XMBOTHY cpein-
Hy MUHMCTapcTBa Hayke ¥ CeKTOp 3a 3aIITUTY
nprpoge MuHuCTapcTBa XMBOTHE CpPefuHE U
IIPOCTOPHOT IIaHMpamwa, JaBHO mpenysehe Cp-
6uja myme, JaBHo mpenysehe Bojsopyuna myme un
np. Program Coordinating Centre (PCC), Federal
Research Centre for Forestry and Forest Products
Hamburg, Germany, Expert Panel on Soil and
Forest Soil Co-ordinating Centre (FSCC),
Institute for Forestry and Game Management,
Belgium, u sip.

[Iporpam 6ynyher passoja HOLI npex-
Buba mpommpeme capaame ca caegehnm nHCTH-
Tyuujama y 6ygyhHocTn:

o Perry6mmakyr XuppoMeTeoposIoNKN 3aBO,
beorpap;

o MHCcTUTYT 32 3em/buiuTe, beorpan;

« [TorponpuBpenun ¢paxynrert, beorpap;

o AconMjanMjoM  IPMBATHUX  BJIaCHUKA
yMa u jip.;

o Expert Panel on Foliage and Forest Foliar
Coodinating Centre (FFCC), Finnish
Forest Research Institute, Finland;

o Expert Panel on Crown Condition
Assessment;

o Expert Panel on ground vegetation and
Working Geoup on Forest Biodiversity,
Norwegian Forest

« Research Institute, Norway u gpyrum npo-
decroHaNMHNM U HAyYHUM MHCTUTYLMja-
Ma.

VNutennuja HOII Cpbuje VucTury 3a mry-
MapcTBO je fa y OymyhHOCTVM ofipku M Inajpe
CTaJIHy €KUITy eKCIlepaTa Ha TepeH 3a IPOLeHY
crama kpyHa (HMBO 1), xoja je Beh o6yueHa
3a TI0C/IOBe MOHUTOPVHTA, KaKO O OlieHUBambe
VIMaJIo TAYHOCT ¥ KOHTMHYVPAHU Mperyel cBa-
ke ropuHe. [Ipenopyke rmasHor cegmmra ICP 3a
IIyMe Ipernopydyjy oBakaB HaumH papga. Ca-
Kako fia he ce yx/pyumBaty u HOBY CapafHNUIN
y Iporpam olielMBama CTama KpyHa, Koju he
nocne obyke Koja ce opraHumsyje y ogpebenom
BPEMEHCKOM IIepPUOY CBaKe fiBe IO TPU TOfMHE
61T 0CTIOCOO/BEHY 32 TEPEHCKU Paf.

HO®II npensuba y nporpamy 6ynyher pama
¥ C/ambe CapafHuKa Ha oOyky y menTpe ICP 3a
IIyMe, eKCIIEpTHE IIaHe/Ie KOjU MIMajJy MCTPaXKu-
BayKe IIEHTPe Y HEKOMMKo 3eMaba EBpore. Ka-
MUOpanioHN KypceBM (KypceBM ycaBplaBarmba

Service, Belgrade, Directorate for Environment
of the Ministry of Science and Environmental
Protection, PE Srbija Sume, PE Vojvodina $ume,
etc. ~ Program Coordinating Centre (PCC),
Federal Research Centre for Forestry and Forest
Products Hamburg, Germany, Expert Panel on
Soil and Forest Soil Co-ordinating Centre (FSCC),
Institute for Forestry and Game Management,
Belgium, etc.

The programme of the future development
NEC implies the expension of the cooperation
with the following institutions in the future:

o Republic Hydrometeorological ~Service,

Belgrade;

« Institute of Soil, Belgrade;

« Faculty of Agriculture, Belgrade;

« Association of the Private Forest-Owners,
etc;

o Expert Panel on Foliage and Forest Foliar
Coodinating Centre (FFCC), Finnish
Forest Research Institute, Finland;

o Expert Panel on Crown Condition
Assessment;

o Expert Panel on ground vegetation and
Working Geoup on Forest Biodiversity,
Norwegian Forest

o Research Institute, Norway and other
professional and scientific institutions .

NEFC of Serbia Institute of forestry intends to
keep and send the permanent group of experts in
the field to assess the crown condition (LEVELI)
in the future, which is well-trained for monitoring,
so that the assessment would be accurate and to
enable the continous control every year. This way
of work is recommended by the main office
of ICP forests. The new associates will certainly
be included in the crown condition assessment
programme, who will be qualified for the field
work after the training organised in the certain
period of time every two to three years.

The programme of the future work of NFC
also implies the sending of the associates on the
training in the ICP forest centres, expert panes
with the research centres in several European
countries. The calibration courses for the experts
who work in the field are important to the
training of the associates of NFC Serbia, which
also implies sending a group of two experts every
year to the foreign centres.
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TIIOCTYIIKA OIICepBalije KpyHe ApBeha Ha TepeHy
- HMBO 1) 3a excrepTe Koju pajie Ha TEPeHY Cy
3HadajHu 3a 00yKy capapgauka HOII Cpbuje, rue
ce peaBuDha of/1a3aK Io 1Ba eKCIepTa TOANIIbe
Yy MHOCTpPaHe IIeHTpe.

ITporpam 3a uHTEeH3MBHM MOHUTOpUHT Hu-
BO-a 2 3a Penry6rmuky Cp6ujy, meroBa opranusa-
IVja ¥ MMIIJIEMEHTAIV]ja je U3/I0KEHa Ha jeHOM
of ropummbux ckynosa ICP 3a myme Hanmonarn-
HOT (hoKasI IIeHTpa 3a mpaherme cTama IIyMa.

IIporpam je y HOTHOYHOCTM MOAPXKaH Of
YmpaBe 3a myme n jaBHux mpegnyseha ,,Cpouja
myme” u ,BojBoguHa mryme”. Harpyonanuu mpo-
TpaM 32 MOHUTOPYHT CTama IIyma y Perry6mmm
Cpb6buju he y 6ynyhHocT 6uTH pecniekToBaH U
nmahe 3HaYajaH JOIPMHOC y OUYBaby UIYMCKUX
pecypca.

CacraHak KOOpIHAIMOHE TPYIIe 3a Tpahere
crama mwyma Espone ICP sa myme - PCG ICP
Forests, onp>xan je y rmaBHoM cegumrty PCC ICP
Forests u Hamburgu, Institute of World Forestry
- Johan Heinrich von Thunen Instituta.

Ha cacranak KoopAMHaIMOHE TIpyIe 3a
npaheme cTama IIyMa MO3WBAjy ce CBU KOOP-
[VHATOPY HAIOHAMHMX (OKa/M IieHTapa 3a
npaheme cTama mymMa u3 3eMaba EBpore, Bohe
TPyIa eKCIIepTCKUX TaHea oBor MelyHapogHor
nporpama. CacTaHKy OOMYHO NIPUCYCTBY)y KO-
OpAVMHATOPY U3 BHUIIE 3eMajba, IpefCcTaBHULIN
Esponcke Kommcuje, npencequuk u capajHu-
nu rmaBHor cegmmra ICP 3a myme us mHcTu-
tyTa Johan Heinrich von Thunen us Xam6ypra
(Federal Research Centre for Forestry and Forest
Products).

EBponckn mporpama 3a CUCTEM MOHMTO-
puHra mryma Koju he ce ofBjaTi y ckagy ca mpo-
rpamoM mpojekra LIFE +' n ogHOCK ce ucKkmby-
4MBO Ha 3eM/be WwiaHue EY, anu je npucyTHa u

" LIFE + je mporpam EBpormcke YHuje xoju je op 1992
no 2004 roguHe ¢uHaHCKMpao oko 2.500 mpojekara y
40 semaspa rfe je aHraxxosano 1,3 mmnmjamppe Espa,
a npema IOJHETMM IIpMjaBaMa 3a IpojeKTe Off 3,6
munujapie EBpa. IIporpam moppkaBa MMPOK pacHoH
TpojekaTa Koju 00yXBaTajy pellaBame IpobneMa U
pasBoj uieja 1 peurema y OpOjHMM CEKTOpMMA aju
TIIPBEHCTBEHO KOjI Ce OFHOCe Ha YHanpehemwe 1 3amTnty
IIPUPOJHNX Pecypca, IpeMa ycMepemy I ycKnaheHocTu
npuoputeTa nonmutuke EY y oBom fomeny.
http://ec.europa.eu/environment/life/news/
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The programme for the intensive monitoring
of Level 2 for the Republic of Serbia, its
organisation and implementation are presented
at the annual meeting ICP forests of the National
Focal Centre for forest condition monitoring,
held on April 12th in 2005. The programme is
fully supported by the Directorate for Forests and
public enterprises Public enterprise Srbija Sume
and Public enterprise Vojvodina Sume. National
programme for monitoring of forest vitality
will be respective and will provide significant
contribution to the preservation of forest
resources.

The meeting of the Programme Co-
ordinating Group for Forest Condition
Monitoring in Europe ICP Forests - PCG ICP
Forests, was held in the Headoffice of PCC ICP
Forests in Hamburg, Institute for World Forestry
- Johan Heinrich von Thunen Institut.

All the Co-ordinators of the National
Focal Centres for Forest Condition Monitoring
from the European countries, Expert Panel
chairpersons of the International Cooperative
Programme, were invited to the meeting of the
Co-ordinating Group. The meeting was attended
by the representatives of 25 participating
countries, the representatives of the European
Commission, President and collaborators of the
Headoftice ICP Forests Federal Research Centre
for Forestry and Forest Products, Johan Heinrich
von Thunen Institute, Hamburg.

European Programme for Forest Monitoring
system will be implemented in accordance with
the Project LIFE +' and applies only to EU
member states, but it is also present significant
role of countries that are not EU members
and are active participants in the ICP forestry.
Program EU supports a wide range of projects,
proposed ICP Forest Strategy 2007-2013, which

! LIFE + is the European Union project which has fun-
ded about 2,500 projects covering 40 countries for the
period 1992-2004 with a total budget of €1.3 billion,
towards the total estimated costs of the projects of €3.6
billion. The programme has supported a wide range of
projects, dealing with problems and developing soluti-
ons across a number of sectors, but primarily the envi-
ronmental issues, in line with EU environmental policy
priorities.

http://ec.europa.eu/environment/life/news/



3HayajHa yJIora 3emMasba Koje HUCy 4naHuie EY
a aKTMBHO y4ecTBYjy y nporpamy ICP sa myme.
ITporpam EY mopprkaBa MIMPOK pacliOH IIpoje-
xara, npegyor Crpareruje ICP 3a myme 2007-
2013 koju obyxBara pelaBarme Mpobnema, pas-
BOj JMieja U pelllerba Y OpPOjHNM CEKTOpMMA ajt
IIPBEHCTBEHO KOji1 ce OfHOCe Ha yHampebheme u
3aLITUTY IPUPOJHUX PeCypca, IpeMa ycMepemwy
u yckmaheHocTn mpuopurera nommtuke EY y
OBOM JIOMEHY".

[IpenBuba ce opBujame mporpama ICP 3a
IIyMe y CKJIaly ca JoNymbeHnM MaHyanoMm, 1po-
rpaMoM II0f Ha3uBoM MoHuTopyHT Behux pas-
Mepa CTama IIyMa, I7ie 01 ce TadaH Ha3MB Ofipe-
JIVI0 TIOCTIe TPAIUIIMOHAJIOT TOAVIIEr CaCTaHKa
ICP 3a myme Kxoju ce ofip>xaBa CBakKe TOfMHE Y
npyroj sem/pu Espore. Jlocajammy nporpamu
3a Huso 1 u Huso 2 6u ce ogBujanu u y 6yayh-
HOCTM IO JCTOj TIPOLEAYpM amym yckabeHu ca
(HMII) HanMoHaMHMM MHBEHTYpaMa LIyMa.

Hanumonamuu Qoxkan neHtap 3a npaheme
crama myma Permy6onuke Cp6uje, pagom y meby-
HapogHoM nporpamy ICP 3a myme y capagmu ca
K/bYYHMM MHCTUTYL[MjaMa Y IOMeHY IIyMapcTBa
IipXKaBe, MOpa Jla HAaCTaBY JeMaTHOCT y Oyayh-
HocTu. IlocTaB/bame OrefHNX MO/ba 32 MHTEH-
suBHM MoHuTOpuHr (HmBo 2) u ycknahupame
IporpaMa ca HallOHa/JTHOM MHBEHTYpOM ILIyMa
je CBaKakKo IMPUOPUTET y LMY WITO 60JbET YBUAR
y mymcke ekocucteMe Pemy6uke Cpbuje, a ca-
MMM TMM U CTaiba IIYMCKOT pecypca ApKaBse.

2 http://ec.europa.eu/environment/life/news/
http://www.futmon.org

include problem solving, developments of ideas
and solution in numerous sectors, but primarly is
related to the promotion and protection of natural
resuorces, toeard direction and harmonized
priorities of the EU policy in this domain*

The programme of ICP Forests shall be
carried outin agreement with the updated Manual,
the programme under the title Forest Condition
Monitoring on a large scale. The exact title will be
defined at the traditional annual meeting of ICP
Forests organised every year by another country
of Europe. The programmes Level I and Level
IT should be continued in future by the same
procedure, but harmonised with (NFI) National
Forest Inventories.

The National Focal Centre for Forest
Condition Monitoring in the Republic of Serbia,
has to continue its activities in future by its work
in the International Cooperative Programme
ICP Forests in cooperation with the key forestry
institutions in Serbia. The establishment of
sample plots for intensive monitoring (Level II)
and the harmonisation of the programme with
the National Forest Inventory is, by all means,
the priority in the aim of the better insight in the
forest ecosystems in the Republic of Serbia, and
in this way also the status of the forest resources
in the country.

2 http://ec.europa.eu/environment/life/news/
http://www.futmon.org
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9. 3AKJbYUAK
Paodosan Hesenuh

MebyHapopHu KoomepaumMoHM IIPOTrpaM
3a mpaheme crama Imyma EBpome ce opBuja
Beh Hekomuko rogyHa y Penmy6mumu Cpbujn.
[Ipahemwe crama myma Husoa 1 oBor nporpa-
Ma ce IPBEHCTBEHO OJHOCU Ha OCMaTparbe U
npoleny fedonmjannje u 06e360jaBarma KpyHa
npseha Ha ofpehennm npanenama bUT.

ToxoM mporeknumx TroAuHa paja  Ha
npahemy crama myma ox 2004-2008 roguse,
YCTQHOBJ/BEHO je M MOCTaBbeHo 130 6momH-
AMKALMjCKUX Tadaka Ha HOfpy4jy Pemy6muke
Cp6uje, Mmpexe 16 x 16 kM u 4 x 4 xm. Haumo-
HaTHM QOKaN IeHTap - VIHCTUTYT 3a mrymap-
cTBO y capagmu ca lllymapckum dakynreTom
u VIHCTUTYTOM 3a HU3MjCKO IIYMapCTBO U JKI-
BOTHY cpefiuHy y3 nogpiky JII Cpbujamryme n
JI1 BojBopuHanryme o6aB/ba ocnose npahema
cTama IymMa Ha Teputopuju Pemmy6mmixe Cp-
6uje 3a HVBO 1.

YnopepHa aHam3a gedonujaryje-exono-
pusanuje, Kao U HUXOBe KOMOMHOBaHe OIeHe
KOf| 4eTMHapa u nuurhapa, gaTa je y IOITIaB/by
4. leponujauuja je xox mmurhapa n yeTnHapa
IOJjeJHAKO 3aCTYI/bEHA, A/l je U KOJ jeHUX
U KOJ| IPYTUX y4ecTauja of IeKolmopu3anmje.
YeTrHapy, IpBEHCTBEHO OOPOBMU, 300T HaBe-
IEeHMX IaToreHa 1 61ooIIKe 0COOMHe Heom0a-
UBalba aCUMWIALMOHNX OpTraHa CBaKe TOfy-
Ha MMajy jade u3paxkeHy jgekonopusanujy. Oso
ce OfipaswIo M Ha KOMOMHOBaHy pedommja-
LMjy U [EeKONOpU3alnjy UCKa3aHy KpO3 YKYII-
Ha omrehema, I7ie je cuTyanuja Koj YeTHHapa
HEIITO JIOIINja y OfHOCY Ha muirhape.

Y 2006. rogvHM Ha OVMOMHAMKAIM]CKUM
TayKaMa yTBpheHO je mpucycTBo Bmile BpcC-
Ta Mapa3UTCKUX U CAPOUTCKUX I/bUBA KOje
KOJIOHM3Mpajy OykoBa cTabma. Y JocafallibyM
VICTPR)XMBamb/IMa LITeTHe eHToModayHe Oyk-
Be, OTKPVUBEHO je mpubmmkHo 150 BpcTa uH-
CeKaTa KOjy )KMBE€ Ha PasHUM IE€HMM OpTaHu-
Ma. 3a CBe XpacToBe, anu u Apyre muimhapcke
myMme, 610 Ja ce pajyl O M3TAHAYKUM JVIN
BUCOKVM, YMCTVM WIM MELIOBUTUM, Hoce6aH
3Ha4aj MMajy medonnjaTopy (MHCEeKTN pasHMX
dbammnmja koju ce xpaHe nuuthem).

128

9. CONCLUSION
Radovan Nevenié

International Cooperative Programme on
Forest Condition Monitoring in Europe has been
going on for already several years in the Republic
of Serbia. Forest Condition Monitoring Level I
refers primarily to the monitoring and assessment
of tree crown defoliation and discolouration on
the installed sample plots.

During the past years of forest condition
monitoring from 2004 to 2008, 130 sample plots
were installed in the Republic of Serbia, on a 16
x 16 km grid and 4 x 4 km grid. The National
Focal Centre - the Institute of Forestry, in
collaboration with the Faculty of Forestry and the
Institute of Lowland Forestry and Environment,
supported by Public enterprises “Srbijasume” and
“Vojvodinasume”, carried out forest condition
monitoring on the territory of the Republic of
Serbia for Level 1.

The comparative analyses of defoliation -
discolouration and their combined evaluation
in conifers and broadleaves are presented in
Chapter 4. The percentage of defoliation is
equal in broadleaves and conifers, and it is more
frequent than discolouration in both broadleaves
and conifers. Conifers, primarily pine, because
of the mentioned pathogens and biological
characteristics of non-shedding the foliage
every year, have a more intensive degree of
discolouration. This is reflected on the combined
defoliation and discolouration effect, expressed
as total damage, where the situation of conifers is
somewhat worse compared to broadleaves.

In 2006, several parasitic and saprophytic
fungi which colonise beech trees were identified
on sample plots. In the previous research,
approximately 150 species of beech insect pests
were recorded, which feed on different beech
organs. For all oaks, but also for other broadleaf
forests, both coppice forests and high forests, pure
or mixed, defoliators are especially significant
species (insects of various families feeding on the
foliage).

The present report presents also the
comparative analysis of the state of the most
frequently represented tree species. Their



Y nybnukanuju je mpukasaHa U yropep-
Ha aHa/IM3a CTara Haj3acCTYIUBMHMjUX BPCTa
npseha rze je mpoueHa 6asupana Ha oko 3000
crabama mocMaTpaHux y mepuopy of 2004-
2008 romgmuue. Ilocme 2005 rogmHe 3ama’keHO
je ma cy ce mumhapy 1 YeTMHApU ONOPaBUIN,
nocine cyme u3 2003 roguue. Y 2006 roguuu
BuIIe off 36% cTabana je KIacuuUKOBaHO Kao
omreheHo.

Y 2005 roguan 23,2% op ykymHor 6poja
ocMaTpaHux crabama nsrybmno je muihe nmm
4yeTuHe, Buie of 25% je KJIaCI/I(bMKOBaHo Kao
omrreheHo v mpTBO. HajuprcyTHuja Bpcra y
EBponm Quercus petraea nmana je Hapehu po-
IeHat oumTeheHNX KpyHa ¥ OCylIeHMX cTabana,
okxo 41,0 %.

[Tocnenmwe nBe pmeneHuje EBpoma oceha
edekTe pemykumje emucuje BasfyLIHUX 3a-
rabema, anu BelMka MOApYyYja Cy U Jja/be MO
yTULajeM KPUTUYHUX €MMCHja, KUCEOCTH U
a30THUX jeiNIberba TaKo /1a 45% 1yma u fgabe
j€ YIPOXX€eHO.

Llve MehyHapogHOTr KOOIIepaTVBHOT IPO-
rpama 3a npaheme crama mryma ICP 3a myme je
la yCTaHOB/baBa CTATYyC, NPATU pas3BoOj 3[paB-
CTBEHOT CTama M BUTATHOCTM myMa EBpomne
BeMKUX pasMepa. [Ipekorpannyna BasgyuiHa
3arabema, HeraTuBHM eQeKTM ¥ YTUIIAjU Ha
IIYMCKM ITOKPUBAY-IIyMCKe €KOCUCTEME je OC-
HOBHU 3a/laTaK OBOr nporpama. Hanmonaman
¢doxan neHrap 3a npaheme crama myma Pemy-
6mke Cpbuje Beh cemaM ropuHa y KOHTUHY-
UTETy y4ecTByje y MehyHapomHOM Iporpamy
ICP 3a myme ca TEHJI€HIIMjOM Ja/beT yCaBpIla-
Bama paja 1 ycKlahusama ca ApyruM IpucTy-
nMMa pajja Ha npahemy cTama IIyMa U LOIyM-
CKIX €KOCHUCTEMA.

Y 2007. rogyun ypaheHa je mporeHa cTama
ITYMCKMX BpCTa Ha 125 OMOMHAMKALIMjCKMUX
tavyaka. [IponeHa pedonujanuje n gexonopu-
3anuje kao u npaheme omrrehemwa nmpoyspoko-
BaHUX OMOTUYKUM U aOMOTUYKUM (paKkTOpMMa,
U3BpIIEHA je Ha yKynHo 2860 cTabama. Amco-
JlyTHU 11 pe/laTuBHM Opoj cTabasna Ha 6uonHy-
KaIlVjCKMM TauKaMa IIPMKa3aH je y IOI/IaBJby 5.

bruomngukanmjcke Tauyke 3axBaTajy BU-
CMHCKM TI0jac off 75-1558 m.H.M. Tauka ca Haj-
HVKOM HaJ]IMOPCKOM BJMCVHOM je Tauka 6p. 426
[paboBauko BuroHajeBauko ocTpBo — 75 MHB.,

assessment is based on about 3000 trees observed
in the period between 2004-2008. After 2005, it
was observed that both broadleaves and conifers
recovered. In 2006, more than 36% of trees were
classified as damaged.

In 2005, 23.2% of the total number of
monitored trees lost their leaves or needles, more
than 25% was classified as damaged or dead. The
most frequently represented species in Europe
Quercus petraea had the highest percentage of
damaged crowns and dead trees, about 41.0 %.

In the last two decades, Europe has felt the
effects of the reduction of air pollution, but large
areas are still under the effect of critical emissions,
acidity and nitrate deposition, so 45% of forests
are still at risk.

The goal of the International Cooperative
Programme on Forest Condition Monitoring
ICP Forests is to assess the status, development of
forest health condition and vitality across Europe.
Transboundary air pollution, adverse effects and
effects on forest cover - forest ecosystems is the
main target of this programme. The National
Focal Centre for Forest Condition Monitoring in
the Republic of Serbia has participated for already
seven years continually in the International
Cooperative Programme ICP Forests, with
the tendency of further enhancement and
harmonisation with other approaches in the
monitoring of the condition of forests and forest
ecosystems.

In 2007 the assessment of the condition of
forest species was done on 125 sample plots. The
defoliation and discoloration assessment, as well
as monitoring of the damages caused by the biotic
and abiotic factors was performed on the total
2,860 trees. The absolute and relative number
of the trees on the sample plots is shown in the
Chapter 5.

The sample plots are located on the altitude
zone from 75 to 1,558 metres above the sea
level. The plot with the lowest altitude is the plot
number 426 Grabovacko Vitonajevacko Ostrvo -
75 m above the sea level, and the highest plot is
the plot number 420 Gobeljanska reka - 1,558 m
above the sea level.

In 2007 hornbeam was the most resistant
species, since on 72.6% of the trees on the all
sample plots no signs of the defoliation were
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a HajBumioM Tayka 6p. 420 Tobemcka peka -
1558 M.H.M.

Y 2007. rogyam rpab ce HOKa3ao Kao HajoT-
IIOpHMja BPCTa, IIOWITO Kop, 72,6% cTrabana Ha
CBMM OVMOVMHAMKAIN]CKUM TayKaMa HICY KOH-
CTAaTOBAaHM HVKAKBM 3HAKOBM [edornmjanyje,
JIOK je crmaba fedonmjaryja perucTpoBaHa Kop
21,4% cTtabamna

Hajnopnoxuuju TyOUTKy MUCHe Mace Cy
XPacTOB, IIpe CBera KUTHAK, ca ABoTpehnH-
cknM ydemhem crabama ymepene u cmabe fe-
donujanyje (48.2 +20.4).

HNedonujanmja xop yernHapckor apseha,
HajMambe je y 2007. rogyHM 611a IpUCy THA KO
crabana cMpde, HauMe BEIUKIU MPOLEHAT CTa-
6ana je 6e3 BUIHMX 3HaKOBa OBe IojaBe (87
%). OceT/pVBYja y TIOITIERY CYILIEHA je jena. [IBe
TpehmHe of mocmarpaHux crabana oBe BpCTe
yonuite Huje 3axBaheHo medonujauyjom, Kok
KOJ] OCTa/INX MIIAK MOCTOjU Tyb/beme YeTHHa
cmabor 1 yMmepeHor uHTeHsuTera. [IpucyTHOCT
omrehemwa Ha mocMaTpaHnM crabnuma nuiha-
pa IoBe3aHa je ca OLEHOM JIeKolopu3anuje un
nedomujaunje. [TapameTpu oBe KaTeropuje u
BJIXOBE BPETHOCTH O/IUCKe CY, TAYHUje HEelITO
cy usmeby paHuje MpOAVICKYTOBAHNX MIPOIIEH-
TyanHux ydemha ose e nojase. GeHomornja
IIOCMATpPaHNX BPCTA,Tj. ofbaLuBambe MICTOBA Y
jecen, muirhape 4MHU CyIIepUOPHUjUM Ca OBOT
acmexta. Y 2007. roguHu OykBa ce IIOKasama
Ka0 HajOTIIOPHUja BPCTa, jep kof 90,2% cTaba-
Jla Ha CBYM OMOMHAMKAIVjCKMM TadaKa HeMma
HMKakBuX omrtehema. Of 4eTMHAPCKMUX BPCTa
HajBUTA/NHMja je cMp4a, ca 96,6% cTabama Oe3
uKakByx omrehemwa. Cneny jena ca 85,5% oBak-
BUX cTabasna. Jerma je BpCTa Koja ce y IOITIeNy
cyuema 1y EBponn nokasama Kao yrpokeHuja

Ha crabmima cy koHCTaToBaHa omTehema
npeMa y3poKy HacTaHka. Hajuenrhn y3pounn-
1y omrtehera 61N Cy MHCEKTH M IbUBE KOjI
cy npoyspokosanu omrehema Ha 17,6 % cra-
6ama. Omrehema of aOMOTMYKMX Y3pOYHMKA
Ouna cy 3actymweeHa Ha 5,7 % crabaina, IOk je
4oBeK IpOy3pokoBao 1% omrehemwa. Tpenn
omrehema je, TOKOM OBUX TOAVHA, je OMVKM
TpeH[ly AeKojopusalyje Hero aedomnujamnyje.
[Ipegmer pama ICP-a 3a myme je mpaheme
aHTpONOreHor (IpeBacXoJHO Ba3AYIIHO 3a-
rabeme) 1 OMOTMYKMX IITETHMX akTOpa Ha
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detected, whereas the weak defoliation was
identified on 21.4% of the trees.

Oaks are the most suspectible to the foliage
loss, most notably sessile oak, with the two-thirds
trees with the moderate and weak defoliation
(48.2 +20.4).

The least defoliation of the coniferous trees
was present on the spruce trees, i.e.a great number
of trees were without the visible signs of this
process (87%). Fir is more vulnerable in regard
to decissation. Two-thirds of the observed trees
of this species were not subject to the defoliation
at all, whereas the loss of the needles of the weak
and moderate intensitivity were identified on the
other trees. The presence of the damages on the
observed broadleaf trees is connected with the
assessment of discoloration and defoliation. The
parametres of this category and their values are
close, i.e. they are approximately in the middle
between the above discussed percentages of these
two processes. The phenology of the observed
species, i.e. leaf rejection in the autumn, make
the broadleaves superior from this aspect. In
2007 beech was the most resistant species, since
on 90.2% of these trees on the all sample plots
there were no damages. Spruce is most vital of the
conifer species, with 96.6% of the trees without
any damages. It is followed by fir wirh 85.5%
of such trees. Fir is the species which is also
endangered in Europe.

The damages on the trees by a cause of the
origin were also identified. The most frequent
causal agents of the damages were insects and
fungi which caused the damages on 27.6% of the
trees. The damages caused by the abiotic factors
were identified on 5.7% of the trees, whereas
1% of the damages were caused by man. The
damage trend during these years is closer to the
discoloration trend than to the defoliation.

The subject of the work ICP forests are the
monitoring of the antropogenic (in particular
air pollution) and biotic harmful factors on
the condition and development of the forest
ecosystems in Europe, as well as the contribution
to the better understanding of the effects of the
mutual influences of the forest ecosystems in the
different parts of Europe. The data were collected
in different countries, from over 6,000 sample
plots, which all makes Level 1 (805 sample plots



CTare I Pa3Boj MIYMCKUX eKocucTeMa Eppore,
Kao U TONPUHOC 60/beM pasyMeBamy edekaTa
MehycoOHMX yTHIaja ITYMCKMX eKoCHCTeMa
y pasmuuutyMm penosuma Espore. Iloganu cy
CaKyIUbeHM y Pa3IMYUTUM 3eM/baMa, ca IIpe-
Ko 6000 6MOMHAMKAIM]CKMX Tayaka LITO CBe
gy Hwmso I, (805 Tavaka pomaro je ca mop-
pydja Typcke y 2006.). Tauke HuBoa 1 mocra-
B/beHE Cy Y Mpexxn 16x16 kM pacriopebhenoj y
35 3emasba mupom Esporre.

Y 2008. y ogHocy Ha omrtehema murhap-
CKMX BpCTa KoOje Cy Haj3acTyIUbeHUje Ha Ou-
OMHJVKAIMjCKUM Taukama y Cp6buju, Oyksa
ce IOKa3aja Kao HajoTIIOPHMUja BPCTa, Iie KOf
92,8% crabama Ha CBUM OMOMHAMKALMjCKUM
Tayaka HeMa HuKakBux omrehemwa. [Tpnbmmx-
HO CTambe je ¥ Kofi rpaba, re je HeomTeheHnx
crabama 89,5%. Bpcre u3 poma Qercus cy ce
TII0Ka3ajie Kao yrpoXKeHMje, C TUM LITO CY Iiep
U CTaiyH OTHOPHUjU, Ifie CTAJyH MMa HELITO
Buile ymepeHo omrehenux crabama (2,4%).
Hajyrpoxxenuja BpcTa, Kao ¥ paHUjUX TOAMHA
TI0Ka3a0 Ce XpacT KUTHAaK, KOJ] Kora je y4emhe
crabana 6e3 3HakoBa omrehema 82%. Yyemhe
crabarna ca cmabum omrehemem je 10,8%, a ca
yMepeHnM ourrehemem 4,8%.

IMC anar y umenokynHom nocny ICP 3a
mryme, npahema cTama IyMa BeJIMKIX pa3Mepa
Ha HUBOY Jp)KaBa je He3aMeH/bJBa IIpoLefypa
Koja oMoryhaBa ajieKBaTaH IpUKa3 y peaTHOM
KOOPAVHATHOM CUCTEMY CBUX ITOfjaTaKa.

Y MoHorpaduju npukasaH je M IpUCTYI
VICTpaXuBama Ipahema crama myma y Espo-
M ca 3aBPIIHUM aHa/MM3aMa Koje ¢y fobujeHe
npahemem crama myma Huso-a 1 u mHTeH3M-
BHOT MOHUTOPMHTA ITyMa, 06pajioM MmojaTaxa
y mabopaTopujama semaspa EY.

BuranHoct myma Pemy6rmmke Cp6uje ce
TIpaTy CBaKe TOfiYIHE Y OKBUPY BUIlle TporpaMa I
IPUCTYTIA pajia, e je jefaH of BUX U npaheme
cTama 1myma npema nporpamy Husoa 1- ICP 3a
myMe (VIHTepHaLMOHATHY KOOTIEPaTUBHM IIPO-
rpam 3a npaheme crama nryma Esporre).

were added in Turkey in 2006). The sample plots
of Level 1 were set in 16x16km grid arranged in
35 countries across Europe.

In 2008 in relation to the damages of the
broadleaf species which are most common on
the sample plots in Serbia, beech proved to be the
most resistant species, since 92.8% trees on all
sample plots are devoid of damages.

The situation of hornbeam is similar, since
there are 89.5% trees which are undamaged. The
species from Qercus genus are more endangered,
whereas Turkey oak and Hungarian oak are
more resistant, and there are more moderately
damaged Hungarian oak trees (2.4%). Sessile oak
is the most endangered species, since there are
82% trees without the signs of damages, which is
similar to the situation from the previous years.
There are 10.8% trees with the slight damages,
and 4.8% trees with the moderate damage.

GIS approach in the activities of ICP Forests,
in large-scale forest condition monitoring at the
level of the States (Figure 9), is an irreplaceable
procedure which enables anadequate presentation
of all data in the real co-ordinate system.

Researching approach ICP Forest Montoring
is given in Monograph with final analyses, which
have been done by Level 1 monitoring as well
as intensive forests monitoring, handling in EU
countries labs.

Forest vitality Republic of Serbia is the one
of severala programs of forest monitoring, one
of these is the ICP Forest Monitoring Level 1
(International Cooperative Forest Monitoring
Program in Europe).
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AKPOHUMI KOPUITREHN Y TEKCTY / ACRONYMS

BIT / BUT
CLRTAP

CRS/KPC
ECE

EFC
EU/EY
FAO

FIMCI
FSCC
GIS/THUC
GPS

ICP

JRC
MCPFE
NFC / HOI]
PCC of ICP forests

UN/VYH

buonnpnkanujcka Tauka

Convention on Long-Range Transboundary Air Pollution; Konseniuje o npeko-rpannyHoMm

IIPEeHOCY Bas[yIIHNX 3arahema

Coordinare reference system; Kooppyaarau pedepenTHM cucteM
Economic Commission for Europe, EBponcka Exonomcka Komucnja
European Forest Comision, EBporncke xoMiucuje 3a mymMapcTBo
European Union, EBpornicka Yauja

Food and Agriculture Organization; Melynapopna opranusanuje 3a Io/b0npyuBpeny 1 XpaHy

Forest Intensive Monitoring Coordinating Institute,

Forest Soil Co-ordinating Centre; Koopauuarhu 1ieHTap 3a 3eM/puITe
Geografic Information Sisitem; [eorpadcku Mudopmaumonn Cucrem
Global Position System, Ino6amun Crctem [losuumonnpama

International Co-operative Programme; Mehynapopuu [Iporpam Capapme
Joint Reserge Centar, 3fpy>keHy MCTP)KMBAILKY LIEHTAP

Ministerial Conference for the Protection of Forests in Europe

National Focal Centar, Harpnonamun ®oxan Llenrap

Program Coordinating Center; ['raBHM KOOpMHATHM IeHTap 3a paheme cTama IymMa ca
cepumteM y Xam6ypry y Hemaukoj

United Nations; Yjemnmwene Hamyje
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