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1. YBOJ

IMporpam ICP 3a myme (Mehynapoanu
KOOTIEpAIlMOHN TIporpam 3a mpaheme crama IIyma
EBporie) ce onBuja xoHTHHYHpaHo ox 2003. roauHe y
Peny6mumu Cpbuju. Ilpahewme crama myma Hwupoa |
OBOT' MpPOrpaMa MPBEHCTBEHO C€ OJHOCH Ha OCMaTpame
u niporieny nedonujanuje u o6e3dojaBama kpyHa apseha
Ha onpehermm mapnenama BUT, OnowmHmmKaiyjckum
TaukamMa Ha TepuTopuju PemybOmuke CpOuje, mopen
octanux ocMmarpama mnpema Manyary ICP 3a myme.
Cucrem mpahema crama IIymMa je WHTETPHCAH Y
JpXXaBHO HIYMAapCKO OKPYXKEHE, TaKO Ja y Tporpamy
YUECTBYje  HEKOJIMKO  HWHCTUTYIMja ca  CBOjUM
capaJHUIMMA 10/ KOOPHIHAIIMjOM YTIpaBe 3a IIyMe H
H®II Cpbuje, HaronaHor (oKan IeHTpa 3a npaheme
crama myma y HMHceruryry 3a mrymapcrBo. lIpumep
oBakae cTpykrype je CLRTAP' nporpam (KouBermmja o
MPEKOTPaHUYHOM IIPEHOCY Ba3AyIIHUX 3araliema) Koju
j€ YCTaHOBJbEH Ipe 25 roguHa ca HMUJbEM JIa Ce CMarbH
Ba3ymrso 3araljeme Espome. IIporpam ICP 3a myme?
ce OfBHja Y OKBHUPY UNECE? ucrospemeno Ha 5000
OMOMHINKAIMjCKUX Tayaka TJIe Ce MPaTH BUTATHOCT M
3IpaBCTBEHO cTame myma EBporme. CBake rogune HOIL]
CpOuje oOpalyje momaTke NPUKYIJbEHE Ha TEPEHY
TOKOM BETeTallMOHOT TEPHO/a, CauhibaBa W3BEIITaj U
JIOCTaBjba MUHHCTAPCTBY MOJBONPUBpPEE, ITyMapcTBa
¥ BOZONpHBpe/E - YTpaBu 3a nryme. M3Bemraj o cramy
mymMa Ha OuoMHAMKaUWjckuM Taukama CpOuje Ha
EHIJICCKOM je3UKy Ce JI0CTaBJba, Takoh)e CBake TojMHE,
['71aBHOM KOOpIMHAIMOHOM LeHTpy’ mporpama ICP 3a
IIyMe Koju ce Hanasu y XamOypry, Hemauka.

2. AKTUBHOCTU MOHUTOPUHI'A 3A HUBO |

Mpexa Husoa 1 je ycraHoBseeHa 3a mpaheme
3[PaBCTBCHOr CTama IIyMa M HUXOBE MPOCTOPHE H
BPEMEHCKE NPOMEHE Ha IIMPOKO] OCHOBH M Y TOKY
HEONXOJHOT BpeMeHCKor nepuona. CucreM OBOI' HUBOA
MOHHUTOpPHHIA aJICKBAaTHO MOKPHBA HajBaXXHU]E LIyME Y
EBporin. Mpexa HuBoa 1 canmpxku mpubmmkao 6.000
napuena MOHUTOpUHra (OMOMHIMKALIMjCKUX Tadaka),
cucremarcku pacnopehennx y wmpexn 16 x 16 kM
umpoM EBporie. V mojenuHiM 3eMJbaMa TIOCTOjU TyIha
HallMOHAIHA MPEXa Y UHUJbY NOTIYHHjE NPOLIEHE CTamba
Ha HAMOHATHOM M PETHOHAJHOM HHUBOY. Y OKBHpPY

1. INTRODUCTION

ICP  Forests Programme  (International
Cooperative  Programme on  Forest  Condition
Monitoring) has been performed continuosly since 2003
in the Republic of Serbia. The Level | forest condition
monitoring of this programme mainly refers to the
observation and assessment of defoliation and
discoloration of tree crowns on certain areas of the
sample plots in the Republic of Serbia, along with other
observations according to the ICP Forests Manual. Since
the system of forest condition monitoring has been
integrated into the state forestry environment, several
institutions with their associates take part in the
programme, under the coordination of the Forest
Directorate and The National Focal Centre (NFC) for the
forest condition monitoring at the Institute of Forestry.
An example of this cooperation is CLRTAP* programme
(Convention on Long-Range Transboundary Air
Pollution), which was established 25 years ago with the
aim of reducing air pollution in Europe. ICP Forests®
Programme (International Cooperative Programme on
Forest Condition Monitoring) has been simultaneously
performed under UNECE® on 5000 plots through
monitoring vitality and health condition of European
forests. Every year the NFC of Serbia processes data
collected in the field during the vegetation period,
compiles a report and submits it to the Ministry of
Agriculture, Forestry, and Water Management - Forest
Direcorate. An annual report on forest condition on the
sample plots in Serbia is also submitted in English to the
Programme Coordinating Centre of ICP Forests in
Hamburg, Germany.

2. MONITORING ACTIVITIES - LEVEL |

Level I network was established for monitoring
health conditions of forests, their large-scale spatial and
temporal changes as well as the changes over a
specified time period. The system of this level of
monitoring adequately covers the most important forests
in Europe. The Level | network contains approximately
6.000 sample plots systemically arranged in the 16 x 16
km gridnet across Europe. Some countries have a denser
national network with the aim of providing a more
elaborate assessment of the condition at the national and

! CLRTAP — Convention on Long —range Transboundary Air Pollution

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

¥ UNECE- United Nations Economic Commission for Europe

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

of ICP Forests, Hamburg, Germany http://www.icp-forests.org
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HuBoa 1 mpare ce ciemehm mapamerpu: crame KpyHa,
XEeMH3aM 3eMJBHINTA U UCXpaHa IIyMCKOT ApBeha.

3. METOJE U KPUTEPNJYMU

[Tpema KOOpAMHATHO] MPEKH OMOWHINKIIN]CKIX
tayaka ojapehyje ce y mpocropy BUT maprena koja je
O3Hau€HA y CpPENWHW METATHOM IIUIKOM japke Ooje.
VY3opiu npBeha 3a mpoleHy CTama KpyHa CUCTEMAaTCKH
ce Oupajy xao kiacrep on 4 mecra (Cnuka 1).

regional levels. Within the Level | the following
parameters were monitored: crown condition, chemical
characteristics of the soil and nutrition of the forest trees.

3. METHODS AND CRITERIA

According to the coordinate grid of sample
plots, a sample plot is a plot with a rod of a vivid color
in its centre. Samples of trees for the assessment of the
crown condition are systemically selected as 4-point
cross clusters (Figure 1).
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Cauka 1. [Ipuxa3
OMOWHIMKAIIMjCKE  Tayke  —
Kkimactepa ca 4 mecra ca 6
crabana u MPUMEPOM

H3MellTama y30paka apeeha

Cauxka 2. Kiace mokpoBHocTH KpyHa 110 Kpadry

1. momuHaHTE, 2. KOJOMHUHAHTHE, 3. CyOJOMUHAHTHE, 4.

NOTHUILTEHE, 5. ymupyhe

Figure 1. Sample plot — 4-point
cluster with 6 trees and an
example of replacing tree
specimens

Y cMepy 4YeTupW TIJIaBHE CTpaHe CBeTa Ha
yIaJbEHOCTH 1O 25 m 0] HEHTPATHOT MeCTa — ILUIIKE,
onmabupa ce Mo miecT HajoONMMxkux cradbana (yKymHo 24),
Koja ce AeMHMIIYy Kao y30pLH 3a NpPOLEHY. Y30pIH
npseha nozapasymeBajy cBe Bpcre apseha, 1moJ| ycioBoM
Ja WM je BHcHMHAa JpBera mnpexko 60 cm. Kiace
MOKPOBHOCTH, Tipema cucteMy Kpadra (IoMuHaHTHa,
KOJIOMHHAHTHA,  CyOJOMHHAHTHa, TOTHIITEHA |
ymupyha), oapelyjy crabna koja ce y3umajy y o03up 3a
npolleHy, anu 0e3 3HauajHUX MEXaHWYKuxX oinTehema
(Cnuka 2). HM3zabpana crabima TpajHO ce O3HAYaBajy
OpojeBuma 3a Oynyhe cramue nponene. Crabna xoja cy
VKJIOEhEHA 300T Mepa Ta3/oBama MU U3 HEKHX JIPYTHX
pasyora, 3aMemyjy C€ HOBUM CEJIEKTOBAaHUM CTa0mMMa.
YKOJIMKO ce CacTOjUHA YKJIOHH YUCTOM CEYOM, OCTaBJba
ce IeHTpalTHa TayKa JIo [10JIn3amha HOBE CaCTOjUHE.

CranHa orjieqHa TOBpIIMHA Ha3BaHa  je
OnouHAMKanujcka Tauka. CacToju ce oJf IEHTPa, KOju je
onpeheH Ha OCHOBY KOOpAMHAaTa M Ha TEpeHy je
obenmexxkeH MeTallHOM mmunkoM. Ha 25 werapa on
ICHTpa, a y MpaBly YETUPU TIJIABHE CTPaHE CBETa
onpeheHe cy orieiHe TOBpIIMHE, Ha KojuMma je

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

Four subplots oriented along the main compass
directions at a distance of 25 m from the central place —
the rod - are established. On each subplot, six trees
nearest to the subplot centre are selected as sample trees,
resulting into 24 sample trees per plot.The tree samples
include all tree species, provided that they have a
minimum height of 60cm. The crown canopy classes,
after Kraft (dominant, co-dominant, subdominant,
suppressed and dying) are used as a criterion for
selecting the trees, but only the trees without significant
mechanical injury (Figure 2). The selected trees are
permanently marked with numbers for the future
permanent assessments. The trees which are removed
due to management measures or for some other reasons
are replaced with new ones. If a stand is clear-felled, the
central point is kept until the establishment of a new
stand.

A permanent observation plot is called a sample
plot. It consists of the centre, which is determined
according to the coordinates, and marked in the field
with a metal rod. At the distance of 25 m from the
centre, in the direction of the 4 cardinal points, 6 trees,
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M37IBOjeHo 1o 6 crabaina koja cy obenexxeHa OpojeBHMa
oxn 1 mo 6.

Crame KpyHa

Y OKBUpPY HAMOHATHOT M TPaHCHAIMOHATHOT
uctpaxkuBamba (HuBo 1) crame KkpyHa ce mpema
Manyany ICP 3a myme onm 2012.rommHe wn3pakaBa
KJlacama Jeoimjamnmje, 10K ce MporeHa mpomMene 6oje u
KOMOMHOBaHa npolieHa omTtehema BUIlle He paaH.

marked with the numbers 1-6 are singled out.

Crown condition

Within the national and transnational research
(Level I) and according to 2012 ICP Forests Manual,
crown state is expressed in the classes of defoliation,
while the assessment of colour change and the combined
damage estimate are not carried out any longer.

Ta6ena 1. Kimace nedommjanuje npema UN/ECE u EU knacuduxarmju
Table 1. Classes of defoliation according to UN/ECE and EU classification

Knaca Crenen gedonmjanuje HIJ)I ;LE;:/TII?T/S:;KEI
Class Degree of defoliation Needle / leaf loss %
0 Hema / none 0-10%
cnab (ynosopasajyhwu) / slight 0
1 (warning) >10-25%
2 cpenmu / moderate >25-60%
3 jak / severe >60-100%
4 cyBa crabna / dead 100%

Hedonujanuja ce mpolemyje y HHTEpBAIUMA OJ1
5 % u rpynuiie ce y 5 kiaca HejeHakor orcera (tadesna
1).

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



4. IPAREILE CTAIBA HIIYMA Y PEITYBJINLA
CPBUJUA 2013. TOAWUHE HUBO |

[Ipema mporpamy pajia BU3yeIHO OCMaTpamke Ha
TEpeHy je M3BpIIeHO Ha Teputopuju Penydimke Cpouje
npema Manyany ICP 3a myme 3a 2013. romuny y
nepuoay OJ jyHa o Kpaja centemOpa. W3ppiiena je
IpPOLICHA CTama KPyHA U yCTaHOBJbEHA cy omTehema Ha
npeehy o 6onectu u mrerounHa. [Ipema Manyan ICP
3a IIyMe MpolleHa cTama KpyHa apBeha oOaBiba ce Ha
CBHM Tadkama CBake TOJIUHE, JOK CE IPOIeHa CTamba
3eMJBHINTA W CTalke HCXpaHe IIyMmckor apseha —
(donujapae aHanmze o00aBba cBakux 10 TroaMHA.
Monutopuar HHMBO-a 1 y Ttekyhoj 2013. roaunm
00aBWIN Cy UCTPAXMBAYU M CTpydmany MHcTuTyTa 32
mrymapcereo,  JII  ,,Cpbujamryme”,  HanmonamHux
MapKoBa, ,,bepnan®, , Konaonuk* u ,,Tapa“, Uncturyra
3a HU3HjCKO IIyMapCTBO ¥ XKUBOTHY cpenuHy Hosu Can
u JI1 ,,BojoguHanryme*.

Ha camum 3 pmar je mpuka3 pacropena
omomankanujkux Tadaka HwBoa 1 m HmBoa 2 Ha
teputopuju  Pemyonmuke Cpbuje y I'eorpadckxom
UHQOPMAIIMOHOM CHUCTEMY.

I'eorpadcku nadopmanmonu cucrem (I'MC) je
MUTATATHA anar 3a Tpaduuky u andaHyMepuiKy
NpECTaBy peaTHUX MPOCTOPHUX T0jaBa, MAHUIYJIAIN]y
BEJIMKUM OpojeM MpPOCTOPHUX IoJlaTaKa, MPOCTOPHE
aHanuse 1 Mogene. I'MIC mpucTyn y HenoKynmHOM MOCiTy
ICP 3a mryme, mpahema crama IIyMa BEIHKHX pa3Mepa
HAa HHMBOY JIp)KaBa je HE3aMECHJbHMBA IPOlEAypa Koja
oMmoryhaBa  ajgekBataH  INpUKa3 y  peaHOM
KOOPAMHATHOM CHCTeMy CBHMX mopartaka. Kopumiheme
I'"C nocrynka nmouute o1 nodetHe daze oapehuparmba
Mpexke sokanuje OwmomHaukanujckux (BUT) Ttavaka,
paga Ha TepeHy Mapkupawa BUT tavaka mompiikom
I'TIC (Global Position System) py4nux ypehaja ma mo
yHoca momataka y [MC cucrem, u3pane aHanmsa,
Mojiena u apxuBupama nojaaraka (Hesenuh at al. 2011)
no 'NC nponenypu.

4. FOREST CONDITION MONITORING IN THE
REPUBLIC OF SERBIA IN 2013 - LEVEL |

Visual monitoring, which was conducted
according to the ICP Forests Manual for 2013 in the
period from June to September on the territory of the
Republic of Serbia, included crown condition
assessment and determination of damage caused by
diseases and pests. According to ICP Forests Manual,
crown condition assessments are mandatory on all plots
once a year, soil condition assessments every ten years,
as well as the assessment of nutritional condition of
forest trees — foliar analysis. Level | monitoring in 2013
was carried out by researchers and experts from the
Institute of Forestry, S.E. “Serbiaforests’, national parks
"Djerdap’, "Kopaonik™ and “Tara™ as well the Institute of
Lowland Forestry and Environment, Novi Sad and
S.E."Vojvodinaforests’.

Figure 3 shows the distribution of Level | and
Level 1l sample plots on the territory of The Republic of
Serbia, presented in Geographic Information System
(GIS).

Geographical Information System (GIS) is a
digital tool designed for graphic and alphanumeric
presentation of spatial data. It can store and manipulate a
great number of spatial data, perform spatial analyses
and create models. GIS approach to the whole business
of ICP Forests, which implies monitoring of large-scale
forests at the national level, is an indispensable
procedure that provides the most adequate representation
of all data in the actual coordinate system. GIS
procedure is used from the initial stages of mapping the
network of sample plots (SP) and sample plot marking
in the field, supported by GPS (Global Position System)
handheld devices, to the final stages of entering data in
the GIS system, making analyses and models and data
storing (Neveni¢ at al ., 2011).
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Cauka 3. Pacnopen buonnukanyjckux Tadaka Huso 1 u HuBo 2 Ha Tepuropuju
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Figure 3. Distribution of Level | and Level Il sample plots on the territory of The
Republic of Serbia in 2013 — Geographic Information
System application (Orig.)

3a mpaktmuny ['MC ymotpeOy KoOpAMHATHU
pedepentan cucrem (KPC) moxe ce objacHMTH Kao
KOOPJIMHATHU CHCTEM KOjU je TOBe3aH ca 3eMJbOM ca
l'eogerckum [larymom. KPC moxe Outu ['eomercku
KOOPJIMHATHU CHUCTEM Yy KOME Cy MO3HIHje AehUHHCAHE
reorpackoM OyXKMHOM W IUpUHOM. Y BehuHH
cllyyajeBa C€ KOPHCTH TIPOJEKTOBAHW KOODPJUHATHH
cUCTEM TJie Cy KOOpJuHare mpebadeHe Yy paBaH
kopucrehn Man npojekuujy. OBaj 1 ocTany TEPMUHHU CY
NPELU3HO neuHucann 1o MmehyHapotHIM
craugapanma (1SO 19111:2003).

Crabna Ha ornenuuM nosbuma BT Husoa 2 Ha
TEPUTOPHjU Penyomuke CpOuje cy reomercku
CHHUMJbEHA WM YHEIICHa y KOOpJMHATHH cucuteM. Ha
cnuny 6. npukasas je pacrnopen BUT tauaka Huso 1 u
Hugo 2. ManunynaTUBHUM NPHUCTYIIOM Y oJroBapjyhem
I'MC mnporpamy, cenekinujoM ojapeheHe TeMme WIH
JKEJHEHOT TT0JaTKa, Ha OBAKBOj aIUTMKAITHjH MOJXKE Jia Ce
nobuje  jacaH MpHKa3 CBUX peNeBaHTHUX
anaHyMEpUIKHUX U IPOCTOPHHX MOJATaKa.

For the practical application of GIS, Coorinate
Reference System (CRS) is used. With the help of
coordinate reference systems (CRS), every place on the
earth can be specified by a set of coordinates. It uses
degrees of latitude and longitude to describe a location
on the earth’s surface. In most cases, a projected
coordinate reference system is used. The coordinates are
projected in a two-dimensional plane by using a map
projection. This and other relevant terms are precisely
defined by international standards (1ISO 19111:2003).

The location of trees on the Level Il sample
plots in The Republic of Serbia were specified and
entered into the coordinate system. Figure 6 shows the
arrangement of Level | and Level 1l sample plots. The
use of the most appropriate GIS application can allow us
to get a clear representation of the relevant alphanumeric
spatial data by selecting a desired theme or datum
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4.1. BMIOMHIUKALIUNJCKE TAYKE HUBO 1

Y  toky @ 2013. roJlMHE Ha  CBUM
OMOWMHAMKAIMCKIM TadKkaMa W3BpIIEHa je OIleHa
nedonujaryje W eBUACHTHpaHa Cy cBa omTehema o
TUTNIOBMMA. 3a M3paly OBOT HM3BelITaja KOpUIIheHU Cy
nojanyd u3 (opMynapa-3allMCHAKA KOje HCTPaXKUBaYH
MNuctutyra 3a mymapctBo beorpaa, HMuctutyta 32
HU3HJCKO IIYMapcBO W XUBOTHY cpeamHy Hosu Can y
NPUCYCTBY CTPYYHHMX JIHMLA, IIyMapCKUX HHCIEKTOpa,
IIyMAapCKUX HHKEHepa M TEXHWYapa HAIJISKHUX 32
peone, peBupe y kojuma cy BUT mocraBseene,
nonymaeajy Ha Juiy Mecta. CacTaB/beHH Cy U
00aBe3HHW 3alHMCHUIM, HaNpaB/beHW HAKOH oOmiacka
BUT, on crpaHe HaiexHe pEemyOIMYKe IIIyMapcKe
WHCIIEKIUje, Tne Cy y3 Jaryme oOminacka W WMeHa
NPUCYTHHX, YKPATKO HaBeleHA HajBKHM]jA 3araxkama U
oleHe 0 00aBJEEHUM TEPEHCKUM IOCTIOBUMA.

Y DNOTHYHOCTH Cy W3BpIICHH paZOBH IpeMa
NpoNHCcaHuM HopMaMa u3 Manyana, Tako aa je 2013.
roguHe 00aBJhEHA CaMO IPOIIeHA CTamka KpyHa, (ocTana
ocMmarpama W aHanmse ypahene cy 2004. romune).
Haunvonannun ¢okan neHTrap je YpeaHO JIO0CTaBHO
pe3yaTaTte W UW3BEIITa] YIMpaBH 3a IIyME U TJIaBHOM
cenumty PCC ICP 3a myme y Xam0ypry (Anekc 3).

Pag Ha omcepBanmju crabajia, IpOICHA CTamba
KpyHa Ha OHWOMHIMKAIMjCKAM TadkaMa 3alodyeo je
12.06.2013. rogune y HII Konaonuk Ha BUT 65 u 419,
a 3zaBpmer je 4.10.2013. romune ca BUT 97 Ha
teputopuju LI ,,Bpame.

[TpukymbeHn nogany ca TepeHa obdpaleHu cy y
naboparopuju MHCTUTYTA.

4.2. 3ACTYIIJBEHOCT JIPBERA HA
BUONMHJINKAIINJCKUM TAYKAMA

Y 2013. rogunu ypaheHa je mpolicHa CTamba
HIyMCKHX BpcTa Ha 117 OHMOMHIMKAIMjCKUX Tadaka.
IIpouena pedommjanmje wu mnpahewme omrehema
POY3pPOKOBAHUX OMOTHYKUM u A0OMOTHYKHM
(akToprMa, U3BpIIeHa je Ha YKymHO 2794 crabana.

3acTymbeHOCT BpCTa npseha Ha
OMOMHIUKAIMjCKAM  TadykaMa [pHKa3aHa je Ha
rpadukony 1. Byksa je Haj3acTyrubeHuja Bpcrta ca 833
crabana, a ciesie XpacToBH. XpacT Lep je 3aCTYIEeH ca
516, cnanyn ca 368, a kuTmak ca 161 crabana. I'pad je
3actymubeH ca 117 crabama, a ocramm summhapu ca
yKymnHO 461 crabana.

On ykymHo 338 wuyeTmHapcKuX crabana Ha
OMOMHIMKAIINjCKUM TayKama Haj3acTyIUbCHHja je cMpya
ca 146 crabna. Jena je 3actymsbeHa ca 69, upau 6op ca
67, a Genn Gop ca 56 crabna.

bpoj crabama mo BpcTama HE3HATHO Bapupa y
OJTHOCY Ha IIPETXOAHY TouHy npahema crama myma.

4.1. SAMPLE PLOTS - LEVEL |

This year defoliation was assessed on all sample
plots and the damage was recorded and classified. The
following report uses data from the field forms - reports
filled by researchers from the Institute of Forestry in
Belgrade and the Institute for Lowland Forestry and
Environment in Novi Sad, who were accompanied by
experts, forest inspectors, forest engineers and
technicians responsible for the particular sample plot
locality or area. Upon visiting a sample plot, reports
were also compiled by the Republic Forestry
Inspectorate. They included the date of the visit, the
names of the attendees, the most important observations
and the evaluation of the completed field activities.

The activities were carried out in complete
accordance with the standards of the Manual. Therefore,
only the crown condition was assessed in 2013 (other
observations and analyses were carried out in 2004).

The National Focal Center (NFC) submitted the
results and the required report to the Forestry Directorate
(Ministry  of  Agriculture, Forestry, and Water
Management), as well as to PCC ICP with its
headquarters in Hamburg (Annex 3).

Tree monitoring and crown condition
assessment started on June 12" , 2013 in the NP
Kopaonik, on sample plots 65 and 419 and ended in the
in FM “Vranje" on October 4™, 2013, on sample plot 97.

The field data obtained on the sample plots were
processed in the laboratory of the Institute.

4.2. NUMBER OF TREES ON THE SAMPLE
PLOTS

In 2013, the condition of forest tree species was
assessed on 117 sample plots. Defoliation was assessed
and the damage caused by biotic and abiotic factors
identified and monitored on 2794 trees.

Graph 1 shows the number of tree species on the
sample plots. Beech is the most common species (833
trees), followed by different oak species. There were 516
trees of Turkey oak, 368 of Hungarian oak, and 161 of
sessile oak. There were also 117 hornbeam trees, while
the remaining 461 trees belong to other broadleaved
species.

Out of 338 conifers on the sample plots, spruce
is the most common species with 146 trees. Firs account
for 69 trees, Austrian pines for 67, and Scots pines for
56.

The number of trees per species is
insignificantly different from the figures in the previous
year of forest condition monitoring.
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I'paduxon 1. 3actymibeHocT Bpcra ApBeha Ha OMOWHANKALIN]CKUM TauKama

Graph 1. Abundance of tree species on sample plots
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4.3. IPOLIEHA CTAHA KPYHA JIPBERA VY 2013.
TOJNHHA

Onena crama KpyHa crabajga Hema 3a [WJb
yTBphUBame y3pOdHO-TIOCIEANIHIX OJHOCA. MehyTum,
NPUKYIUbakhe HAaBEACHUX IMOJaTaka y TOKY JIy>Ker
nepuoJia M HUXOBO TMOBE3UBAKE €A CACTOJUHCKUM
KapakTepucTHKama oMoryhnhe KOHKpeTHHja ca3Hama O
Cylllelhy MIyMa y TPOCTOPY W BpeMeHy. 3ajemHo ca
nojanpMa O  KIMMAaTCKMM  KapakTepHCTHKama,
Jeno3unyjamMa u3 armocdepe W ApyruM  (IITETHH
WHCEKTH, (PUTONIATOTCHH OPTraHW3MH, NIYMCKH TOXapH,
JUPEKTHH aTMOC(EPCKH YTHULAJH, TUBJbad, TIOAapH M
IIp.), 3aCTYIUBCHOCTH (hyiope JvIaja Kao WHAUKATOpPA
3aral)eHOT Bazyxa Kaja ce paad O HEeKUM MOJyTaHTUMa
y OyayhHoctu he OmoryhuT carienaBame 3aBHCHOCTH
BUTATHOCTH OWJbaKa OJ ycJjoBa cpenuHe. TekcTyaiHo,
tabenama M rpadUUKu JaT je mpuka3 Aedoiujanuje Ha
CBUM OMOMHIWKAIWjCKUM Tadkama y 2013. ronuHu.

4.3.1. JE®OJUJAIINIA - TUIITRAPH Y 2013.
TOJUHUA

VY rtabenu 2 u Ha rpaduKoHy 2 AATO je CTame
nedonujarje  numhapckux — BpcTa  Koje  Cy
HAj3aCTyIUbEHUjCe Ha OWOWHIUKAIIMjCKUM Tadykama y
CpOuju.

Y 2013. romunm rpad je wumao HajBehn
npoiieHar crabalia Ha KOjUMa HHCY pPETHCTPOBAHH
3HakoBu Jedonujije (74.4 %). Kapakrepuctuuno 3a
OBY TOJIMHY je TO Ja Cy CBE BPCTE MMaJe yjeJHAYCHE
BPETHOCTH CyMe TpolieHarta crabana W3 KaTeropuja
HeMa Jiedonujanuje u ciada nedoiujaruja.

4.3 ASSESSMENT OF TREE CROWN
CONDITION IN 2013
The purpose of the crown condition assessment
is not to determine any cause-effect relationships.
However, collecting these data over a longer time period
and correlating them with stand characteristics will give
us a deeper insight into the causes of forest decline both

in time and in space. The data on climatic
characteristics, atmospheric depositions, destructive
insects, pathogenic organisms, forest fires, direct

atmospheric effects, wild animals, rodents, or the
distribution of lichen flora as an indicator of certain
types of air pollution, will enable us to make conclusions
about the dependence of plant vitality on environmental
conditions. Defoliation in 2013 is presented for all
sample plots in the form of text, tables, and graphs

4.3.1. DEFOLIATION-BROADLEAVES IN 2013

Table 4 and Graph 2 present the state of
defoliation of the most common broadleaved species on
the sample plots in Serbia.

Hornbeam was in 2013 the species with the
highest percentage of trees with no signs of defoliation
(74.4%). It should be noted that all species had very
similar percentages of trees in the classes of no
defoliation and slight defoliation in this year's
assessment of defoliation.

Ta6ena 2. Jledhonujanuja — mumthapu y 2013. roguan

Table 2. Defoliation — broadleaves in 2013

Hedonujaruja Jlunrthapu 2013
Defoliation — Broadleaves in 2013
Ocranu
I'pab Byksa Lep Cﬂaﬂy.H KHTH.’aK muihapu
Turkey | Hungarian | Sessile
Hornbeam | Beech Other
oak oak oak
broadleaves
Hema / None 74.4 69 56 73.1 50.9 58.1
Cuaba / Slight 8.5 18.9 29.2 14.1 31.7 21.7
Ywmepena / Moderate 7.7 8.6 10.5 8.4 13.1 13.0
Jaka / Severe 8.5 2.9 3.7 4.1 3.1 4.8
MprtBo / Dead 0.9 0.6 0.6 0.3 1.2 24
100 100 100 100 100 100
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I'paduxon 2. Jleonujanuja — munnhapu y 2013, ronunu

Graph 2. Defoliation — broadleaves in 2013

4.3.2. IEQOJIMJALINIA — UETUHAPH Y 2013.
rOJIMHU

Hedonujanmja (ocumname WU OMaIake YeTHHA)
y 2013. ronuau HUje peructpoBana Ha 92.8 % crabana
jene, 90.4 % crabana cmpue, 83.9 % crabana Oenora
6opa u 35.8% crabama upHor Oopa. Kao u y
npeaxoaHuM roguHama y 2013. roauHu npHU 00p ce
MOKa3a0  JPacTUYHO  HAJOCETJbUBU.  YMEPEHOM
nedonujanujom je 3axsaheno 34.3 %, nedonujanmjom
ciabor wunresutera 17.9 %, jakom gedosmjanmjom
10.5%, mok camo 35.8% crabana upHor Oopa Huje
3axBaheHo nedosujaryjom. [IpobGiemaTrika
nedornujaryje 3a YeTUPU BPCTE YETHHApA TPUKa3aHa je
tabenapHo u rpaduyku (tadena 3 u rpadukoH 3).

4.3.2. DEFOLIATION - CONIFERS IN 2013

Defoliation (needle loss or needle drop) in 2013
was not registered in 92.8% of fir trees, 90.4% of spruce
trees, 83.9% of Scots pines and 35.8% of Austrian
pines. This year, Austrian pine again proved to be by far
the most wvulnerable species. Moderate defoliation
affected 34.3%, slight defoliation 17.9% and severe
defoliation 10.5% of Austrian pine trees. Only 35.8% of
Austrian pine trees were not affected by defoliation.

Defoliation figures for these four coniferous
species are shown in Table 3 and Graph 3.

Ta6ena 3. [lebonujanuja — yetrnapu y 2013. roguau

Table 3. Defoliation - Conifers in 2013

Hedomnujanuja Yernnapu 2013
Defoliation Conifers in 2013
Jena Cwmpua Lpuu 60p Benu 6op
Fir Spruce | Austrian pine | Scots pine
Hewma / None 92.8 90.4 35.8 83.9
Cunaba / Slight 1.4 6.2 17.9 8.9
Ymepena / Moderate 4.4 2 34.3 0
Jaka / Severe 14 1.4 10.5 7.2
Mprtso / Dead 0 0 15 0
100 100 100 100
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Graph 3. Defoliation of conifers in 2013

Ha ocHoBy m3Hermx mnoparaka ypaheHa je u
kapra Jnedonmjammje 'y Cpouju 3a 2013, roauny
(cnuka 4). Ha kapTd je MpeacTaB/beH IPOCTOPHU
pacnopen aedonujanuje y Cpouju.

Hedonujanija ce mnpolewmyje Ha CTATHUM
OTJIETHMM TIOBpIIMHAMa (OMOMHAMKAIIMjCKUM TadKama)
3a cBaKko ctabio moceOHo. Ha OcHOBY OBHMX BpPEIHOCTH
neduHUCaHE Cy Cpellibe BpeAHOCTH aedonmjanuje 3a
CBaKy OIVICJHY MOBPIIMHY. VHTEpPIONAIUjOM CPEIHUX
BPEIHOCTH CYCEIHHX OTJIEIHUX MOBPIINHA JOOHjeHE CY
TauyKe ca WCTHUM BpeAHOCTHMA Jedoiujanuje, a Tauke
KOje MMajy jelHaKe BpeAHOCTH aedolivjaluje CIojeHe
Cy u3onuHHjaMa. M30nHIje y OBOM ClTydajy, IpUKasyjy
HUCTE CPEAe TOAMIIE BPEAHOCTH Aedonmjanuje Ha
teputopuju  CpOuje. Ha oBaj HaumH omoryheH je
IUTACTUYHUjH TIpHKa3 pacropena jaedonmjanmje Ha
teputopuju Cpouje y 2013.rogunn.

The collected data were used to compile a map
of defoliation in Serbia for 2013 (Figure 4). The map
presents a spatial distribution of defoliation in Serbia.

Defoliation was assessed for each individual tree
on the permanent sample plots. The obtained data were
used to calculate the mean defoliation values for each
sample plot separately. By interpolating the mean values
of adjoining sample plots, we obtained the points with
the same defoliation values. We further used isolines to
connect the points with the same defoliation values.
Isolines, in this case, indicated the same mean annual
values of defoliation in Serbia. This way we obtained a
clearer presentation of defoliation distribution in Serbia
in 2013.
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Cuauka 4. Kapra nedonujaruje mymckux Bpera apseha na repuropuju Cpouje 2013. roxune (Orig.)
Figure 4. Map of defoliation of forest tree species in Serbia in 2013 (Orig.)

17



4.3.3. CYMAPHA OLIEHA JE®OJTAJALIAIE ¥V
2013. TOJIMHMN.

VYnopenna aHanmuza nedoimjanyje jnara je y
tabenu 4 u Ha rpadukony 4. [ledonujanujom cy kao u
mpouwie roauuHe, y 2013. rogune, numhapu jaye
3axpahean onx dermHapa. Kox dermnapa  6e3
nedonmjarmje je 79.0 % crabana, mox xox numthapa ta
crabna uyuHe 63.9 % ykymHoOr Opoja cradana.

4.3.3 OVERALL ASSESSMENT OF
DEFOLIATION IN 2013

A comparative analysis of defoliation is
presented in Table 4 and Graph 4. As it was the case in
the previous year, defoliation in 2013 affected
broadleaved species more than conifers. 79.0% of
coniferous trees were with no signs of defoliation, while
broadleaved trees with no defoliation made up 63.9% of
the total number of broadleves.

Ta6ena 4. Cymapha onena nedonujauuje y 2013. roqunu.
Table 4. Overall assessment of defoliation in 2013

Hedommjanmja/Defoliation
Yetunapu JIumhapu
Conifers Broadleaves

Hewma / None 79.0 63.9
Cunaba / Slight 8.0 21.2
Ymepena/Moderate 8.6 10.1
Jaka / Severe 4.1 3.9
Mprtso / Dead 0.3 0.9
100 100

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

0%

YetnHapn Conifers

Jinwhapwu

EMpTBO
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I'paduxon 4. Cymapna omneHa nedonujanuje y 2013. roaunu.

Graph 4. Overall assessment of defoliation in 2013
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5. YIIOPEJHE AHAJIM3E JE®OJINJALIAIE Y
MEPUOJY 2004-2013

IIpounenar Opoja nmmrhapa w dYeTHWHapa IO
roguHama 0e3 aedonujamnuje, ca caaboM, YMEpPEHOM U
jakom gpedonujanmjom, naT je y Tabenum 5 u Ha
rpaduKoHy 5.

ITocmarpajyhu meproa on meceT roguHa, MOTY
ce KOHCTaTOBaTHM M KOJ 4eTHHapa M Koja Jjuiihapa
npuOMIKHO yjemHadueHe BpenHoctd. Kom dernmHapa
roguHe ca HajehuMm mpomeHTHMa aedonmjanyje, y
KaTeroprjaMma yMepeHor u ciabor mHTe3uTeTa, je 2004.
u 2005. romuna g0k cy xon numthapa to 2005. u 2007.
roguHa. Y 3a/ibe TPU TOAWHE CTame Aedonmjanrje Kox
YETUHAPCKUX BPCTa j€ CKOPO HMCTOBETHO, JIOK je KOJ
muimhapckux BpcTa crame gedonujanuje y 2013,
TOAMHH HEIITO JIONIMje Y OAHOCY Ha TNPHIMIHO
yjeaHaueHe npeaxoaue yerpu rogune (2009 - 2012).

5. COMPARATIVE ANALYSES OF
DEFOLIATION FROM 2004 TO 2013

The percentages of broadleaves and conifers
with no, slight, moderate and severe defoliation are
presented in Table 5 and Graph 5.

By looking at figures presented for this ten-year
period of time, we can observe very similar values for
both conifers and broadleaves. Conifers had the highest
defoliation values in the classes of moderate and slight
defoliation in 2004 and 2005, and broadleaves in 2005
and 2007. Coniferous species had almost the same
degree of defoliation in the last three years, while the
state of defoliation in broadleaved species was a bit
worse in 2013 in comparison to rather similar values in
the previous four years (2009-2012).

Tabesa 5. Ynopenna ananuza nedonujaiuje y nepuoay 2004-2013
Table 5. Comparative analysis of defoliation in the period 2004 — 2013

Hedommjaruja 2004 — 2013
Defoliation 2004 — 2013

2004|2005 | 2006 |2007{2008|2009|2010|2011|2012|2013|2004|2005|2006|2007|2008|2009|2010| 2011 |2012|2013
Hewma
None |50.1|46.2|64.8|67.5/63.4|64.7|/70.1|78.1|78.3| 79 |59.5|51.3|63.8|/53.5| 61 |68.6/66.8|68.6 | 70.8|63.9
Cnaba
Slight | 30 | 32.5|21.6|19.2|23.6|22.7| 18 |10.8(10.7| 8 | 27 | 33 [25.2|30.8|27.7|21.5|22.5|24.2| 19 [21.2
Ymepena
Moderate| 19 |20.1|11.8|9.7 | 10 |10.2| 9.2 | 78 | 7.7 | 86 |12.6]| 15 |10.6] 14 |99 |86 |88 | 6 | 7.6 [10.1
Jaxa
Severe | 0912 |12 |21| 3 |24|27|33| 3 |41]/09/07|03|15] 1 |07]10]|06|18]39
MptBO
Dead 0 0 |06]15] 0 0 0 0 1]03]03]| 0 0 1]01)]02|04|/06|09|06]08]0.9
50.1]46.2|64.8|67.5/63.4|64.7|70.1|78.1|78.3| 79 |59.5|51.3|63.8|/53.5| 61 |68.6/66.8)| 68.6 | 70.8|63.9
Yerunapu/Conifers Jlurrhapu/Broadleaves
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I'paduxon 5. Ynopenna ananuza nedoinujaiuje y nepuoay 2004-2013

Graph 5. Comparative analysis of defoliation in the period from 2004 to 2013.

6. 3IPABCTBEHO CTAIBE CTABAJIA U
Y3POUHHULU OLITEREKBA HA
BUOUHINKALINJCKUM TAYKAMA HHUBO-a
1 ¥ 2013.rOJMHHN

WNmrmiementanmja  ICP - Forest  Monitoring
nporpaMa Tpe/cTaBba T€HEPAIHO jeAaH OJ HajBehmx
MKaja W3BO)EHMX TMpojeKaTa OMOKOHTpOJIE INyMa Y
CBETY.

HakoH peueHuje ucTpakuBama, IpeMa OBOM
nporpamy, Ha 0O0HOBJbeHO] Mpexku o 130 BUT Tauaka
Hogoa 1. u3/1BOjeHe cy 1 HOBE MOBPIIMHE HaMEHEHE 3a
WHTEH3UBHU MOHUTOPWHT (HuBO 2), Tako na TpeHyTHO
Ha Ttepuropuju CpOuje MMa MHeT OrjeJHHX Iaplena
Hugoa 2.

Kpurepujym penpe3eHTaTHBHOCTH Tlapamerapa
KOjH ce mparte a AeUHHILY jeAaH IIYMCKH €KOCHCTEM,
3HATHO j& OBUM HCIYHCHHjU y CTATHCTHYKOM CMHCIY,
jep Cy cacTojuHe TJe Cy OrJIeqHa I0Jba IOCTAaBJhEHA,
NOTIYHO PA3IUYUTE IO MUTaky OPOjHHX EKOJOIIKO—
E€KOHOMCKHX OCOOMHA.

Mebhy noMuHAaHTHHM BpcTama apBeha Ha OBUM
HOBpIIMHAMA Cy W JuIIhapy W YeTHHAapH, LIyMe ce

6. TREE HEALTH STATE AND DESTRUCTIVE
AGENTS ON THE LEVEL | SAMPLE PLOTS IN
2013

ICP Forest Monitoring Programme is generally
one of the largest projects of forest biocontrol that have
ever been performed in the world.

After a decade of research within the ICP
Programme, the renewed network of 130 Level | sample
plots was extended with new sample plots intended for
intensive monitoring (Level 1I). There are now five
Level Il sample plots in Serbia.

The criterion of selecting representative
parameters that define a forest ecosystem is now better
fulfilled, because the stands in which the sample plots
were established are completely different in a number of
economic and environmental characteristics.

There are both coniferous and broadleaved trees
among dominant tree species and the forests are of
different types, which means that they meet the
requirement of sample diversity.

Further research on the sample plots will
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THITOJIOIITKA OWTHO Pa3NIuKyjy, I1a je TUBEP3UTET y30pKa
oBUM 00e30ehen.

Hdama wucTtpaxuBama Ha OTJEIHUM IOJbUMA
oBako he gatm MHOTO ImHMpe, MOTIYHHUjE pe3yinrare u
YBUI Y KOMIUIEKCHH cucTeM MpaheHuX OMOTHYKHX U
a0MOTHYKMX YMHUOLA KOje MOHUTOPUHT HA OBOM HHBOY
3axTeBa.

VHTEeH3UBHO ce BpLIM KOHTHUHYHpaHO Ipaheme
CTama alyBUjATHUX ITyMa y HHU3HJCKOM ey 3eMJbE
(Tauke ca JYKEHAKOM y BojBoaunu). Orueana
MOBPIIMHA TIOCTaB/bEHA je€ M Y CacTOjHHH OYyKBe
(Ornmenna cranuna Lpuau Bpx xox bopa), koja je mameko
HAj3acTyIJbEHUja BpCTAa W Ha Taykama HwuBoa 1, a
CTallHM YBUJ y CTaHUIIHE YCJIOBE MMOCTOJH H 32 IIyMY Y
TUTAHWHCKOM BUCHHCKOM Ti0jacy (KomaoHuk).

OBUM cy y mporpaMm HHTeH3MBHOT mpahema
crama myma Ha Ttepuropuju CpOuje yKJbydeHe
HAj3aCTyIJbeHUje ITyMCKe IeJNHe, Ha Kojuma he ce
NPaTUTH BUTAIHOCT, 3JIPAaBCTCHO CTamkbe M EKOJIOrHja
HAIMX Haj3HAYQJHUjUX I[IyMOM O00paciux OWJbHUX
3ajeJHULA, KaKo ca OHMOJIOIIKOr, TAKO U NPOU3BOIHOT
acIIeKTa.

VY uuiby eBHJCHTHpama MPOMEHA y NIymMaMa
noMohy KJbYYHUX €KOJIOMIKHX IMapamMeTapa U Ha OCHOBY
Jo0WjeHNX TojaTaka Moryhe je yTBpAUTH U MPOCTOPHO
BPEMEHCKE TPEHJOBE O CTamy IIymMa, OJHOCHO BpCTa
npBeha W cTama BUXOBUX KpyHa Mo peruoHuma. [lpu
TOME, y IIUPU KOHTEKCT MOXKE C€ CTaBUTU KOpeialuja
nojaTraka O CTamby KpyHa ca HoAaluMa OAroBapajyhnx
OTJIETHMX TIOBPIIMHA Ka0 M EKCTePHH TOAald O
NPUPOAHUM M AHTPOIOIeHUM (aKTopuMa cTpeca, LITO
Jlaje HeKe MHauKalyje o Mel)ycoOHUM oHOCHMa u3Mely
BUTAJTHOCTH IIyMa U CTpeca.

Pesynratn oba npucryna ynyruhe Ha Kpajy Ha
HAaj3acTyIUbEHHUj€ LIYMCKE IITETOYHMHE, MPOY3POKOBaUe
OMJBbHHX OOJIECTH WM a0MOTHYKE Y3pOUHUKE ommTehema
Ha cTa0iKMMa, Kao CKYIl 4Mja je MOoCcjeaulia HapylieHO
3paBCTBEHO CTame€ OIJIEHUX CcTadaja, a TUME H
YUTABUX LIYMCKHX KOMIUIEKCA.

Omrehema Ha crabauma paHTHpaHa cy ©
onpehena mpema OWJbHMM OpraHuMa Ha KOjUMa Cy
nperno3HaTa, CUMITOMHMA KOje H3a3uBajy, a 3a OBE
CHMIITOME 3aTHM JaTa je U IbUX0Ba crienudukaIyja.

HajnpucyTHHjH Yy3pOUYHUIM CY KOHCTATOBAaHH U
HaBelleH je HHUXOB HAayYHM HA3WB, a BPEMEHCKH je
onpeheHO  HUXOBO  NPUOIMKHO  TPUCYCTBO  HA
OBOTOJIMIIEE U OHE W3 MPONIUIMX TojauHa. ['me roj je
B€3a Y3POYHHMK - HAPYLIEHO 3JPABCTBEHO CTambe OMIBbKE
jacHO YOWBMBO, JaTe Cy W OLIGHE HWHTEH3UTETa Tj.
jadvHe Hamaja, Wi aKko j€ CUMITOM OOJIECTH WIIH IITETE
U3jeJIHAYCH Cca OJICYCTBOM aCUMIJIAIIMOHUX OpraHa, OBa
je jaumHa  mpoLeHTyanmHo  oxapeheHa  yUMHKOM
nedonmjarmmje.

Mehy ¢akropuma crpeca mo miymcko apsehe,

produce much more extensive and complete results and
a better insight into the complex system of biotic and
abiotic factors at this level of monitoring.

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

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

The results obtained from the research studies of
the changes that forests undergo, by using the key
environmental factors, will enable us to define both
spatial and temporal trends of the state of forests, i.e. of
tree species and their crown condition in different
regions. The wider context can include the correlation of
the data on crown condition on the relevant sample plots
with the data on natural and anthropogenic stress factors,
which will further give some indications on mutual
relationships between forest vitality and stress.

The results of both approaches eventually
revealed the most common forest pests, i.e. agents of
plant diseases and abiotic causes of tree damage, which
together led to an impaired health state of sample trees
and consequently of the whole forest complexes.

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

The most common agents were registered, their
scientific name stated and the time of their presence both
in this and in the previous years determined. Whenever
the relationship between the cause and the impaired
health state of the plant was easily recognizable, the
intensity or degree of attack was assessed. When the
symptom of disease or damage was exhibited as the loss
of assimilation plant parts, the intensity was determined
as a degree of defoliation expressed in percentages.

Among stress factors that normally cause the
greatest damage on forest trees and because of which
this year will be remembered as a year of enormous
forest damage are forest damaging insects. This massive
damage was in 2013 caused again by gypsy moth -
Lymantria dispar L.(Lepidoptera: Lymantriidae), which
is from an economical aspect, the most significant pest
in forestry. There are many ways to measure the
abundance of its population and any indication of an
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KOjU Cy WHAYe y3POUHHUIIN Haj3HAYAjHUjUX omTehema Ha
ctabnmma a mo kojuma he 2013. rogmHa ocratu
ymamhieHa Kao TroJMHa MacOBHUX HIYMCKHX INTETa jecy
IIyMCKH INTeTHW wWHCeKTH. Toxom 2013. roamHe
M3a3UBad MAacOBHMX IITETa j€ HApPaBHO, EKOHOMCKH
Haj3HayajHa IITETOYMHA Yy IOyMapcTBy rybap -
Lymantria dispar L.(Lepidoptera: Lymantriidae).
BbpojaocT momynaryja MepJbrBa jé Ha MHOTO HadWHA U
cBaka Ha3Haka mosehama OpojHOCTH Tybapa y IIymH,
Ouna je mehy mpBHM je MPUOPUTETHUMA Y TPETXOJHUM
cezonama. IIpornose ma he Toxkom 2013. ronuae mohm no
rpaganmje rybapa W TO Ha IIUPOKOM TOAPYY)Y,
yriaaBHOM ucToyHe CpOwuje, OOMCTHHMIIE CYy CE U TO Y
3HA4YajHOM OOHMY.

Ha mompyujy ommruae bop, Thoe je y OBOj
TOAMHU HWHCTAIMpaHa W HOBa OTrJeJHA TOBPIIMHA 32
WHTCH3MBHH MOHHUTOPHUHT, Ty0ap je OMO mpucyTaH Ha
oko 12. 000 xexrapa mryma, of Tora y HNpHUBATHUM Ha
oko 10.000 xekTapa, a OCTaNo y ApKABHUM. Y ONIITHHU
bop HajBehe mTere ox rybapa 3a0eiie)keHEe Cy Ha
nonpy4jy l'opmane, Tanzge, Jlyke, nemmvuyno 3mora |,
rae je Ha ykymHo 400 XxexTapa KOHCTaTOBaH TOTAJHU, a
Ha O3y 900 xekTapa neauMu4dHu rooopct. Ha oko 1.
200 xexTapa JpKaBHUX IlIyMa ry0ap je HaHeo He3HaTHa
owmrehema. Mepe MexaHHUUKOT ynihema CIpOBEICHE CY
y JIpKaBHUM IIyMama, JIOK 3a TpPUBATHE HE IOCTOje
MoJaly 2 JIM je W KOJIMKO IIyMa OYMIINeHO O OBOT
nmenTupa Koju ce ybOpaja meljy HajomacHHje OHMOTHYKE
areHce 1o 1IyMcke exocucreme. Ha HMBOY ommtuHe je
oo Qopmupan 1mTad 3a cy30ujame rybapa, u
CIPOBEJICHO j€ HEKOJIMKO aKIHja YHUIITBamba HErOBUX
Jeraja y NPBOM KBapTajlly TrojauHe. Y MepHoauMa
NpEHAMHOXKEHUX TIOMyJalldja TpeacTaBba HajBehy
OMacHOCT 32 NIyMe, ald OKOJHE Bohapcke W ocTaje
noJjecke Kynrype. IIpema nporHozama cnenehe roanHe
OueKyje ce joul jaud Hamaj rybapa, y MpOCTOPHOM H Y
CMHCIYy  HWHTGH3UTETa  Hamaja Ha  yTrPOKEHUM
CTaHUIITUMA. Ycllea rojodpcTa oj TryceHuua ryodapa
CMameH je MpHpacT JApBHE Mace, a HM30CTaje U Ypo.X
cemena. llocme romoOpcra Koju ce JOTOAM jeNaHIyT
0OWYHO HE JI0JIa3| JI0 cyliema crabdama. Mehytum, ako
ce NOHOBHM BHIIE IyTa, OHJA CTa0JiMMa HEMa craca OJ
cymema. [Iputom ce y mymama Iocjie rojoopcra
jaBJpajy W Ipyre MITETHE IOCIIEIUIe: HOBOGOPMHUPAHO
numhe Hamajza MeneaHHla, 3aTUM JPYTH HHCEKTH H
Oonecru.

VY jecemeM meproay HEOMXOJHO j€ MapIIyTHOM
MeTojgoM obOuhm 1mto Behy MOBPIIMHY TOJ LIYMOM Y
KOjOo] je TOKOM BEreTalMjCKe CE30HE [IONUIO JI0
EBWJICHTHPAHWX WITETa OJf TyCEHWNa, H TIe CY
npuMeheHe akTHBHOCTH poOjela mMmara, Kako Om ce 3a
NpUBaTHE LIyME 3a KOje HUCY MOCTOjald MpPELU3HH
MoJalld O HAaHETHM IIITeTaMa, MPHUIPEMUIa CTpaTeruja
CTaBJbarba IITETOUYMHE O] KOHTpoy. HakoH yTBphene

increasing number in the gypsy moth population in a
forest was one of the the most urgent priorities in
previous periods. The prognosis that the outbreak of the
gypsy moth would affect a wider area, mainly in eastern
Serbia, proved to be true and the attacks were often very
severe.

In the town of Bor, where a new intensive
monitoring sample plot was established in 2013, gypsy
moths occurred on around 12,000 hectares of forests,
10,000 hectares of which are privately-owned and the
rest is state-owned. The greatest damage caused by the
gypsy moth was recorded in the area of Gornjane,
Tanda, Luka and some parts of Zlota, where the total of
400 hectares were totally and as far as 900 hectares
partially defoliated. Insgnificant damage was caused by
the gypsy moth on 1,200 hectares of state-owned forests.
Measures of mechanical cleaning were carried out in
state forests, but we do not have data whether and how
privately-owned forests dealt with this insect which is
considered to be one of the most threatening biotic
agents affecting forest ecosystems. Headquarters for the
gypsy moth control were organized in each municipality
and several actions of destroying their egg masses were
carried out in the first quarter of the year. The prognosis
are that the next year “s attack will be stronger both
regarding the area affected and its intensity on the
threatened sites. Trees defoliated by gypsy moth
caterpillars experience radial growth reduction and
decreased seed production. If defoliation occurs only
once, it does not lead to the death of trees. However,
trees with several consecutive defoliations are more
likely to be killed. There are other adverse effects of
defoliation caused by the gypsy moth, e.g. newly formed
leaves are attacked by powdery mildew and
subsequently by other insects and diseases.

When autumn comes, it is necessary to visit on
foot as large area as possible of forests in which the
damage caused by caterpillars or adults swarming were
recorded during the growing season in order to make the
adequate control strategy for privately-owned forests for
which there were no accurate data on damage.
Mechanical cleaning or removal of egg masses can start
only after the intensity of attack has been determined.
According to the Law on Forests, all forest owners and
users (both of privately-owned forests and forests as
protected areas of different categories) are obliged to
take control measures (removing and burning egg
masses, coating egg masses while they are stll on the
bark of standing trees, etc.) against gypsy moth
populations, and forest directorates can provide
professional help and recommendations. The life cycle
of the gypsy moth includes a resting period, which lasts
from the end of August to the beginning of April, when
it can be mechanically destroyed by removing and
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jaumHe Hamama, Moryhe je © 3amo4eTd MeXaHW4KO
ynimheme — YHHUINTaBamkeM jajHUX JIerana Ha TEpeHy.
[Ipema 3akoHy O LIymMama CBM BJIACHHIM U KOPHUCHHUIH
mryma (IIyMe y IpHUBaTHO] CBOjUHH W IIyMe 3aIuThheHe
Kao TPUPOAHA J00pa pa3IMYUTHX KaTeropuja) cy y
o0aBe3u Jja caMM Mpeny3My Mepe 3allTHTE (CaKyIljbambe
U ClajbUBame Jieraja, NpeMa3uBambe jajHUX Jeraia Ha
Kopu nyoehnx crabana), a mryMcKe ympaBe MOTY Ja UM
npyxe cTpy4dHy nomoh um oapelene casere. ['ybap mma
Nepuo]; MUPOBamba O/ Kpaja aBrycTa 0 MovYeTKa anpuia
KaJa Ce MEXaHHMYKH MOXE YKIOHHTH CaKyIUbambeM H
craJjpMBameM jajHUX Jerama. Mory ma ce ymorpede u
XeMHjCKe METOoJIe Tako ITo he ce Jeria NpeMa3uBaTH
CpelCcTBUMa 3a 3MMCKO MpCKamke WIM Kao HeKaaa
neTposeymMoM, OeH3WHOM, KarpaHoM. [Ipu mpaBHIIHOj
yrnoTpebu TeTposieymMa jeIHUM JHTPOM MOXKe Ja ce
npemMaxke 1 yHUITH oko 2000 jeraia, oJHOCHO Ja ce
emmmvuaume oko 1.000.000 Oynyhux rycenunma. Axo ce
Kopucte 0e300jHa CpelcTBa, Kao MeTpoiieyM , Tpeda
JIOJIaTH HEeKy 00jy J1a ce He Ou Jieria npemMa3uBalia BUIIIC
nyTa. Y OoratujuM 3emJbaMa ce KOPHUCTE U HpernapaTH
Ha 0a3W MmpHca jaceHa jep TyOap W3 HeoOjalImHBHX
pasiiora, Mo IeHy Jia yTUHE He jeie JIMCT OBOI JIPBETa,
nako Opctu oxo 100 Bpcra nmmhapa, 4etuHape, na u
3espacTe Omsbke. buonomku mpemapaTtd, KOju HIeiyjy
CEJIEKTUBHO, OOMYHO ce KopHcTe U3 aBuoHa. MehyTum
TO je CKyNl M HECHUTYpPaH METOJ jep je 3a JeJIOTBOpaH
YYMHAK HEMXOJHO ,,IOTOAUTH KPaTak POK 3a HErOBY
HpUMEHY, a 300T METEOPOJIOIIKHX YCIIOBA HEU3BECHO je
Jla JIM je TpeTupame yormre Moryhe 1 U3BOJJBHBO Kaja
,,0ll0OpojaBame 3amo4yHe™ 3a Taj KOMIUIEKCHH YCIIOBHHU
ontumyM. OBaj METOJI MOCIIEAHA j€ OMIMja 0]l MOryhux,
CeM TaMo TJI€ je TPUCTYII ITyMama OTeXaH a MIPOTHO3HE
OKOJIHOCTH allapMaHTHe.

I[To3Haro je na rybap, Kao rpajoreHa BpcTa uMa
HeproJie MPeHaMHOXKEemha U TO Y HUKIyCy o 1Mo 6 10 7
rOJIMHa, MaJia je y IPOTEKJIOM BeKy Omia naysa ox 1965.
1o 1995. rogune. Y Hamoj 3eMJbH je y nepuoay on 142
roguHe Owio 16 rpaganuja, a cegaMHecta je modena
2002. ronune .

YV 2012. roguHM NIeria ¢y yHHUITeHa camo Ha 30
OJICTO YIPOKEHHMX TMOBpLIMHA 300r wyera Ccy ce
mreTounHe ca 163.000 mpormmpune Ha 360.000 Xa,
koimmko je  2013. rTommme myma u  Bohmaka
perucTpoBaHo kao yrpoxkeHo. Hajesmom  he Owrn
yrpoxkene u myme y Penyomuum Cprckoj, byrapekoj ,
Mabjapckoj, Xpsarckoj, Yemkoj 30or moryhHocTH
NPEHOLICHA I'yCEHHUIIA Ba3AyIIHUM jaKUM CTPYjambuMa .

Hajsehe namagnyte nospumHe cy y Lllymckum
raznuacTBuMa: Jlosuuna (oko 74.000 xa), Kypurymimja
(oxko 60.000 xa), KparyjeBarr (oxo 48. 000 xa),
JleckoBarr (oxo 39.000 xa), Kpymesarr ( 39.000 xa).
Jlerma rybapa cy mo cama ymumrTeHa Ha 50 ofacTo
HOBPIIMHA JIPXKABHUX U CBEra YeTHUPH OJCTO IPUBATHUX

burning its egg masses. Chemical control measures can
be also applied. Egg masses can be coated with
chemicals for winter sprayng or with petroleum,
gasoline or tar as it used to be done in the past. One litre
of petroleum, if properly used, can cover and destroy
2000 egg masses, i.e. it can eliminate about 1,000 000 of
possible caterpillars. When using colourless chemicals,
such as petroleum, some paint should be added to avoid
coating the same egg masses several times. Rich
countries use products based on the scent of ash trees
because the gypsy moth, which is known as an insect
that defoliates more than a hundred of different
broadleaves, conifers or even herbaceous plant species,
for some reason, will never eat a leaf of this tree
species.  Biological products, which have selective
effects, are usually applied from air. However, this is an
expensive and insecure method because it is necessary to
wait for the right time for its effective application. It is
actually a very short period of time and even when we
start applying it, the success of the operation is still
uncertain due to unpredictable weather conditions. This
method is the last option, and it is applied only in
inaccessible forests with alarming scenarios.

Gypsy moth is known as an outbreak species. Its
outbreaks occur in cycles that can last from six to seven
year. However, there was a long period of latency in the
last century. It lasted from 1965 to 1995. There have
been 16 outbreaks in the past 142 years and the
seventeenth started in 2002.

In 2012, egg masses were destroyed on only
30% of the threatened area. Therefore the damaging
insect population spread from 163.000 to 360.000
hectares, which is the area of forests and orchards
registered as threatened by gypsy moths in 2013.
Outbreaks of gypsy moth threaten to endanger the
forests in The Republic Srpska, Bulgaria, Hungary,
Croatia and The Czech Republic because its caterpillars
can be carried by strong air currents.

The largest areas affected by this insect are in
the following forest estates: Loznica (around 74.000 ha),
Kursumlija (around 60.000 ha), Kragujevac (around 48.
000 ha), Leskovac (around 39.000 ha), Krusevac (
39.000 ha). Up to now, gypsy moth egg masses have
been destroyed on 50 % of state-owned forest area and
only 4% of privately-owned forests.

It is important to protect natural enemies of the
gypsy moth — birds from the families of chaffinches,
blackbirds, coockoo birds and other forest song-birds, as
well as useful predators of gypsy moths among insects -
forest caterpillar hunter, Calosoma sycophanta, and
various other species of ground beetles, such as
Calosoma inquisitor, etc. It is also necessary the study
the relationships between the gypsy moth in different
developmental stages and predator species.
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nryma.

IToTpebHO je WTUTUTH TPUPOIHE HETpHjaTeIhe
rybapa ntuiie u3 pamunuje 3e0a, KOCOBa, IPYre MIyMCKE
MeBAYMIEe, KYKABHIly HT/., 3aTUM KOPHCHE TpeaaTope
rybapa meljy nHCeKTHMa — BeJMKa JienoTeska, Calosoma
sycophanta, u mama nmenotenka, Calosoma inquisitor,
OpojHe Tpuysbke UTA. BUTHO je MOAPOOHO UCTPAKHUTH
onmHoce wu3Mel)y pa3BOjHHX cTaamjyma rybapa Kao
noMalinHa U IpeTIaTOPCKHUX BPCTA

daBopH30Balke¢ MHOBATHBHUX HCTPAKUBAYKUX
mpojekara — TJe Cce INTeTOYnHe Cy30ujajy momohy
pasITUINTHX OmoarcHaca (FBUXOBHX MAacOBNO HAMEHCKH
NpOM3BEICHUX TMapasuronga Hrp. —Apantheles sp,
Ooencytrus  sp. ka0 ©  wW3a3MBada  OOJICCTH;
Enthomophaga maimaga - y Ouodabpukama) u
UCTIUTUBAaka CHHXPOHOT JIeoBalkba OBHUX Mepa Kpo3
UHTEerpaiHe Mepe OopOe mpejacraBiba OymyhHOCT
Cy30Hjama OBaKoO OMACHUX MITETOYMHA U Y HAIIO]j 3eMJbU
n ponehe yckopo Tako3BaHy ,,00Opy Tpakcy®,
u3je/IHaYeHy Ca OCHOBHUM TMOCTYJaTUMa OJPKHBOT
pas3Boja.

lomobpct u wu3y3etHo jak Hamax TyOapa
KOHCTaTOBaH je Ha cienchum BUT: 23, 24,28, 29,34, 35,
36, 39, 63, 66, 68.

Inovative research projects which favour the
control of this pest by using various bioagents (mass-
produced purposeful parasitoids, such as Apantheles sp,
Ooencytrus sp. or pathogens such as Enthomophaga
maimaga produced in biofactories) and testing the
efficiency of these measures should be the most
important part of future actions in fighting against these
damaging insects in our country. It will introduce the
so-called “good practice” that should be the basis of
sustainable development in our country.

Defoliation and extremely severe attacks of
gypsy moth were registered on the following sample
plots: 23, 24,28, 29,34, 35, 36, 39, 63, 66, 68.

Cauka 5. JajHo nerno rybapa u oapaciu JenTipH y komyianuju na BUT 23

Figure 5. Gypsy moth egg masses and adult moths in copulation on sample plot 23

Homunantna Bpcta Ha BUT HuBoa 1 m
Ornennom nosey Husoa 2 [puu Bpx xoj bopa je Oyksa.
Y 2013. roguHu BUTATHOCT OYKOBHX IIyMa Owia je

Beech is the dominant tree species on the Level
I sample plot and the Level Il monitoring plot Crni vrh
near Bor. The vitality of beech forests was in 2013
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aKyTHO  YTrpO>KeHa IIPEeBacXolHO O]l HMHCEKara
nedonujatopa. Kao n mpeTrxogHux, U y OBOj TOIUHH
KOHCTaTOBaH je ciab Hamaa, Ha Jumhy of rajgama u
munepa. OBo cy Mikiola fagi (Htg.), Oyksuna myBa
rajuiia, Koja cTBapa raie Ha Juihy OykBe (JIUCTOBH ce
HakoH Tora nedopmuiry) u murep Rhynchaenus fagi L.
(Syn. Orchestes fagi L.) - 0ykBuH cypiaii MUHED.

Ha Opojuum OykoBum crabmmma, Ha BUT
3a0enexeH je cad 1o jak HamaJ OBHWX INTETOYMHA Ha
BUT: 78, 76, 77.

IlITo ce Trye mpoy3pokoBava 601ecTd OYKOBUX
myma Ha BUT 58 u 61, peructpoBaHo je mojeIMHAYHO
NPUCYCTBO Kapropopa WM IEHTPAJIHE TPYJISKH IyK
yuTaBor Jnebiga OykBe, a Ha JIGKABHHH HMa JI0CTa
kaprmodopa Fomes fomentarius (L.. Fr. ), (Syn.
Ungulinafomentaria/Linn./Pat)Ungulina fomentaria. Ha
crabimma OyKBe pETUCTPOBaHA je LIEHTpaliHa TPYJIeXK Ha
nebmuma (Cnuka 8), pak - paHe Ha Kopu, ca
EBHJCHTHPAHUM PA3UYUTHM Pa3BOjHHM CTaJHjyMUMa
uncexkra Cryptoccocus fagisugal. (Cnuka 6) kao wu
pa3IMymTe TJHMBE MPOY3POKOBAYH TPYJISKH Y IPUIAHKY
crabana, win Ha rpaHama (Ciuka 9).

critically endangered primarily by defoliating insects. As
it was the case in previous years, there was again a weak
attack of gall makers and miners on the leaves. Those
were Mikiola fagi (Htg.), beech gall midge, which
makes galls on beech leaves that consequently twist and
deform and Rhynchaenus fagi L. (Syn. Orchestes fagi
L.) — beech weevil.

Weak to severe attacks of these damaging
insects were recorded on numerous beech trees on the
following sample plots: 78, 76, 77.

As regards to beech forest pathogens on sample
plots 58 and 61, the presence of individual conks or
centre rot along the whole beech trunks was recorded. A
great number of Fomes fomentarius (L.: Fr. ), (Syn.
Ungulinafomentaria/Linn./Pat)Ungulina fomentaria
conks was registered on felled logs. Beech trees had
central rot on the trunks (Figure 8), while their bark was
affected by cankers of Cryptoccocus fagisugal in
different stages of its life cycle (Figure 6), as well as
various wood-rotting fungi in the stem base or on the
branches (Figure 9).

Cauka 6. Pak kope Ha Oykse ca Cryptoccocus
fagisugaL.

Figure 6. Bark canker on a beech tree with
Cryptoccocus fagisugal.

Cauka 7. BUT 41, V3netaun oTBOpH

Figure 7. SP 41 Exit holes
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Cauka 8. llenTpanna Tpynex nebia Ha OyKBH

Figure 8. Centre rot of a beech trunk

XpacToBM KOju Ccy Hajuehm y mIymama Ha
buonnnukanyjckum Taukama Husoa 1 cy kutmak, niep u
cmaayn Quercuspetraea (Matt.) Lieblein, Q. cerris L. u
Q. frainetto Tenore u 6wbke Ccy XpaHuTe/bKe 3a oko 120
BpcTa HWHCekara u3 pemoBa Homoptera, Coleoptera,
Diptera, Lepidoptera u Hymenoptera. OB MHCEKTH €0
KMBOTA WJIM HEKEe pa3BOjHE CTalujyMe MNpOBOJE Ha
pasHuM JenoBuMa cTabna U TPOHUYKH Cy BE3aHH 3a
npsehe. I'pu3y JIHCHO acCMMMIIAIIMOHO TKHUBO, IIBETHE U
JMCHE TMYMOJbKe, Milafe WM300jKe W TpaHuYuIe, CHIIY
OwbHE COKOBe, Kcuiodare cy winM mak (HopMupajy
TBOPEBHHE Y KOjuMa ce pa3BHjajy BUXOBE JIapBe — raje.

On Tora cy camo oko 10% oBux Bpcra
E€KOHOMCKE IITETOYMHE Yy IIyMapcTBY, a HHHXOBE
HomyJialyje 'y MpPEeHaMHOXKEHhY OCTaBJbajy TEIIKe
HOCIIeTUIIE TIO 37[PAaBCTBEHO CTame CTadaia W 3HadajHO
peMere pPaBHOTEXY Yy IIYMCKUM cacTOjHHAMa W
kynrypama. Mely muma je, HapaBHO, CEKOHOMCKHU
Haj3Hauajuu rybap - Lymantria dispar L. (Lepidoptera:
Lymantriidae). BpojHocT momysnaiuja mepsbuBa je Ha
MHOTO HayWMHa M CBaka Ha3Haka rnoBehama OpOjHOCTH
rybapa y mrymu, Mel)y npBuM je npuoputetuma. Toxom
2013. roauHe AoUUIO je A0 rpajganuje rydapa, Kako je
MOMEHYTO M 00pa3lIoKeHO W Ha LIMPOKOM MOJPYY)y,
yriaaBHOM ucroyne Cpouje.

I'pyny paHux XpactoBuX aedoiujaTopa HYUHE
rpajioreHe BpCT€ KOje Yy TPEHAMHOXEHY TOKOM
HEKOJIMKO Y3aCTOITHHUX TOJWHA YHMHE Ja (U3UOJIOUIKH
ociabjbeHa crabna TOCTajy MeTa CEeKyHIapHUX
HITETOYMHA. YKOJIHKO Cy Y MUTamy ToJoOpCTH J0ia3n
JI0O BeOMa yMameHOT Tpupacta cradaia, Ypoj Xupa
M30CTaje U MPAaKTUYHO CE 3ayCTaBJba MPOLEC MPUPOJIHE
o0HOBe OBMX Imyma. Bpcre umju KamaMuTeTH Mpase
IITETe OBAaKBUX pa3Mepa Cy XpacTOBHM CaBHjaudl |
Mpa30BLH - 3eMJbOMEpKe. Bpcre koje ce Hajuerthe
cpehy Ha JokanuTeTMMa THE Cy Y HPETXOTHHM

Cauxka 9. Cyse rpane OykBe y KpOIIHHU

Figure 9. Dead branches of beech crowns

The most common oaks on the Level | sample
plots are sessile oak, Turkey oak and Hungarian oak
Quercuspetraea (Matt.) Lieblein, Q. cerris L. and Q.
frainetto Tenore and they are host plants for about 120
species of insects from the orders of Homoptera,
Coleoptera, Diptera, Lepidoptera and Hymenoptera.
These insects spend a part of their life or some stages of
their life cycle on different tree parts, which means that
they are trophically dependent on these trees. They chew
assimilation tissue, flower and leaf buds, young shoots
and twigs and they suck plant sap. They are either
xylophages or they make formations in which larvae —
galls — are made.

Out of the total number of insect species, only
10% are economically important pests in forestry. Their
populations in outbreaks can produce devastating effects
on the health state of trees and disturb the balance in
forest stands and plantations. The most significant
among them is the gypsy moth - Lymantria dispar L.
(Lepidoptera: Lymantriidae). There are many ways to
measure the abundance of its population and any
indication of an increasing number of gypsy moth
population in a forest is one of the most urgent priorities.
As mentioned before, there was an outbreak of the gypsy
moth in 2013. It affected a wider area, mainly in eastern
Serbia.

A group of early oak defoliators is made of
species whose several consecutive outbreaks can cause
physiological weakening of trees and thus make them
susceptible to secondary pests. If they cause a total
defoliation, growth increment is decreased, seed
production is absent and practically the whole process of
natural forest regeneration is stopped. The species that
cause such calamities are oak rollers and winter moths.
The species that are most commonly found on the
localities where severe attacks had been recorded in the
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roguHama 3a0eJe)KeHH jaur Harau Cy: 3eJIEHH XpacToB
caBujau - Tortrix viridana L., »xyTu XpacTtoB caBujay -
Aleimma loeflingiana L. (Lepidoptera:Tortricidae),;
3aTUM 3eMJboMepKe - Mpasosuu : Colotois pennaria L.,
Agriopis spp.., Benuku Mpasosai- Erannis defoliaria L..
Alsophila spp., manu mpasosau- Operophtera brumata
L. OBo kapakrepuiie BUT Ha Tepuropuju HII Hepnam.
Opn xpacToBa, ClagyH jeé y 3HATHO] MEPH IPETPIEO
ryOuTaK acCHMIJIAIMOHOT TKHBA, O/l OBUX y3pOYHHUKA, HA
BENMKOM Opojy onemenux cradbama ( BUT: 19, 20, 21,
37).

Ha Benukom 6pojy crabama miepa KOHCTaTOBaHE
cy Cynipidae, mocebno Bpcra Neuroterus quercus
baccarum, xao u munepu Ticheria ekebladellaL.

Ha 3nauajnom Opojy crabana KOHCTaTOBaHa Cy
y 2013. jaka omrehema on mHcekara (oko 11 % cBux
crabana nMa noMeHyra omrehema).

Kon mryma kuTmaka, M3MaHAYKOT IOpEKIa U
cmabor xkoHauuuoHor crama (BUT 78), 6mmo nma cy y
nUTamky 3peia crabia, y KpOIIkbHM M Ha MOAMIATKY
PETHCTPOBAHO j€ MPUCYCTBO XpAacTOBE IETEITHHIE
Microsphaera alphitoides Grif.& Maubl (BUT 21) u
naroreHa Mycosphaerella maculiformis. On
CIIUKCUJIHUX TJbUBA Ty Cy TPYJICKHHUIEC Ha I'paHaMa U
jaka TEHTpalHa MpKa MNpU3MaTHYHA TPYIexX nebma.
PeructpoBaHo je MpPUCYCTBO TyMOpPACTHX TBOPEBHHA M
TpYJIe)KH Ha TpaHama Iiepa, y ciabujem obumy. Illtera
0]l MHCEKaTa KOHCTAaTOBaHA je MPOLEHTYaIHO Ha YaK
tpehenu - 29,2% kutmakoBux obOenexeHux cradana .

On ocranmx OMOTHYKMX y3pOYHHMKA INTETa, Ha
NOjeIMHaYHUM TpaHaMa XpacTa jeé pPerucTpoBaHO
NPUCYCTBO MapasuTHUX HBeTHHUIA - Oee(Viscum album
L.) u xyre mmene (Loranthus europaeus Jacg.) koje
13a31Bajy (U3HOJIONIKO C1abJbere cTadalia u I0BOJIE UX
y TIPEAMCIIO3UINjy 3a HalaJ OMAcHUX pa3apada JpBeTa
u mrerounHa (BUT 26 u 27). Ha nebnmma cmamyna
npucytHe Ccy kaprnodope TtpynexHuia —Coriolus
versicolor (Fr.) Pil., Fomes annosus xao u mneHTpanHa
TPYJIEK, PA3IHUUTUX y3POUHHUKA.

Haj3acrymbenuje BpcTe 3a 4YETHHAPCKE IyMe
cy upHH U Oemu Oop, cMpua u jeraa. HakoH oreHe y
2013. roguHM METHHA Of YKYIHOT Opoja oOeneXeHuX
crabana, je ca BUIJbUBUM omTehemrnMa YHjU CY Y3pPOK
OomecTH ¥ INTETOYMHE. Y cacTojuHamMa cMpYe Ha
YyeTMHaMa  jeé  KOHCTaTOBaH  omacaH  MaToreH
Chrysomyxaabietis (Wallr.) Unger (BUT 419 u 420),
M y MameM oouMy. Ha yeTnHama jene KOHCTAaTOBaH je,
Cenangiumferruginosum  Fr.(Syn. Cenangiumabietis
(Pegs.) Duby. u Lirulanervisequa (DC ex Fr.) Darker
(Syn.Lophodermiumnervisequim (DC ex Fr.) Rehm.
IMpucyTtHa cy W NMOTHYyHO CyBa W IpeloMJbeHa cradia
MOTIIYHO 00pacia JUIlajeBIMa.

Ha uermnama Gemor Gopa NMPHUCYTHE Cy TJHHBE
Dothistroma pini Hulbary; (Syn. Scirrhia pini Funket

previous year are: green oak leaf roller - Tortrix viridana
L., yellow oak leaf roller - Aleimma loeflingiana L.
(Lepidoptera:Tortricidae); and winter moths : feathered
thorn - Colotois pennaria L., Agriopis sp., mottled
umber - Erannis defoliaria L.; Alsophila sp., and winter
month- Operophtera brumata L. This was the case with
the sample plots in the NP "Djerdap’. A great number of
assessed Hungarian oak trees suffered from a loss of
assimilation tissue caused by these agents (SP: 19, 20,
21, 37).

A special species of the Cynipidae family -
Neuroterus quercus baccarum, as well as mining insects
of Ticheria ekebladellaL. were detected on a great
number of Turkey oak trees.

Substantial damage caused by insects was
registered on a considerable number of trees (about 11%
of all trees) in 2013.

In poor sessile oak coppice forests (SP 78), the
presence of oak powdery mildew Microsphaera
alphitoides Grif. & Maubl (SP 21) and the pathogen
Mycosphaerella maculiformis was recorded both in the
crown and in the new growth. Woodrotting fungi were
present in the form of decay fungi on branches or as
prismatic centre brown rot on trunks. A weak presence
of canker formations and decay was registered on the
branches of Turkey oak trees. The damage caused by
insects was detected and assessed in one third of all
marked sessile oak trees (29.2%).

Other destructive biotic agents included
parasitic flowering plants — white mistletoe (Viscum
album L.) and yellow mistletoe (Loranthus europaeus
Jacq.). They appeared on individual branches of oak trees
and caused physiological weakening of the trees which
made them susceptible to the attack of serious wood
destructors and pests (sample plots 26 and 27). Fruiting
bodies of wood-rotting Coriolus versicolor (Fr.) Pil.,
Fomes annosus as well as centre rot caused by various
agents were found on the trunks of Hungarian oaks.

The most common tree species in coniferous
forests are Austrian pine, Scots pine, spruce and fir. The
assessment carried out in 2013 showed that one fifth of
the total number of marked trees had visible injuries
caused by diseases and pests. A dangerous pathogen
Chrysomyxaabietis (Wallr.) Unger was detected on
spruce needles (SP 419 and 420), but only in a small
number, while Cenangiumferruginosum Fr. (Syn.
Cenangiumabietis (Pegs.) Duby. and Lirulanervisequa
(DC ex Fr.) Darker (Syn.Lophodermiumnervisequim
(DC ex Fr.) Rehm occurred on fir needles. There were
completely dead and broken trees covered by lichen.

The needles of Scots pine had Dothistroma pini
Hulbary; (Syn. Scirrhia pini Funket Parker) and
Lophodermium pinastri, Lophodermium seditiosum
(weak attack), as well as Cyclaneusma minus,
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Parker)u Lophodermium  pinastri, Lophodermium
seditiosum - ciabuju Hamaza, kao u Cyclaneusma minus
u  Sclerophoma sp. ka0 W TpyJISKHHIA
Fomitopsispinicola (Fr.) P. Karst (BUT 65).

Cnab waman Dothistroma pini  jaBma ce Ha
NPOLUIOTOIUIIEAM YeTUHaMa LpHor Oopa.. [lomoBuHa
i 50% crabana uMa HeKe 0] HaBeACHUX OOJIECTH.

Ha uerunama Genor 6opa je mpucyran Diprion
pini L., na xopu ussierau otBopu Siricidae -a ma BUT 41
U Mexannuka omrehema kope (Ciuka 7).

Xepmecn ce Takohe jaBipajy, MOOAyIIE Yy
cmabujem obumy. Ips typographusL.jaBiba ce tae
MOCTOj€ CyBa, U3BaJbeHA cTabIa cMpuUe.

Omrehera aOUOTHYKOT MOpeKia cy, usmehy
OCTAMX TyKe HENapasuTHOTI Topekia. JaBipajy ce Ha
Kopu  jgebasma  mojemMHayHUMX ~ cTabina  Oykse.
Mpa3zonynuHe Cy yO4JbHMBE, TOTOBO LEIOM JTYXHHOM
nebmna.

Y 2013.romuan gonuto je 10 u30Hjama
uryMckux noskapa Ha Hexkonuko BUT (amp BUT 6p. 41),
ma je oBo Omo jemaH on (akTopa KOju Cy pe3yiATHpaln
HOTITYHUM OJICYCTBOM aCHMWJIAIIMOHMX opraHa.Hakon
TOra, MOXApHIlTa OCBaja MHOHHMPCKA Bereranuja, a y
CYKIIECHjH YCIICIIHUje Cy WM WHBAa3UBHE (KYMUHA) WM
C€KOHOMCKH-TIDOM3BOAHO  €1a00 BpEIHOBAaHE BpCTE
(6pesa  wa BUT 53). VYmoopeaHoM  aHAIH30M
3acTyIJbeHOCTH omTehema nmpema y3poKy HacTaHKa Ha
YeTHHapUMa U JMimhapuMa KOHCTaTOBaHO ¢y omrehema
Ha 13 %uernnapa u 18,8 % crabana numhapa y 2013.
rogaunu (Tabena 6).

Tabena 6. Y3pounuuu omrehema Ha crabauma y 2013.
Table 6. Damage agents on the trees in 2013

Sclerophoma sp. and wood-rotting Fomitopsispinicola
(Fr.) P. Karst (SP 65).

A weak attack of Dothistroma pini occurred on
the previous year's needles of Austrian pine. A half or
50% of trees have some of the above-mentioned
diseases.

The needles of Scots pine had Diprion pini L.
and exit holes of Siricidae on sample plot 41 and there
were some mechanical injuries on the bark (Figure 7).

Spruce bark beetles were also present but in a
small number. Ips typographusL occurred on dead
uprooted spruce trees.

Among other types of abiotic damage, there
were non-parasitic gnarls. They were found on the stem
bark of individual beech trees. Frost cracks were readily
apparent along almost the entire tree trunks.

There were outbreaks of forest fires on several
sample plots (for instance sample plot 41) in 2013,
which makes fires one of the factors that resulted in the
complete loss of assimilation parts. After a fire, the
affected area is overwhelmed by pioneer vegetation, and
in succession by stronger or invasive species (e.g.
blackberry) or by comercially poor species (birch on
sample plot 53). A comparative analysis of damage
according to its cause showed that damage was found in
13% of conifers and 18.8% of broadleaves in 2013
(Table 6).

IlItera Ox IITera ox LIrera on IlItera ox Iirera on IlItera Ox
A0MOTHUYKHX IITera ox JIOKaJIHOT Ocrane
nncekara/Dama | ripua/Dama Barpe/Dama nHcekara/Dama
% e caused b e caused b arenaca/Dama | Yosexa/Anthropoge o caused b saralema/Dama | wrere/Oth e caused b
g insects Y g funai 4 ge caused by nic damage g fire Y ge caused by er damage g insects Y
4 abiotic agents local pollution
3a cse Bpere/ 113 41 17 0,4 0,1 0,0 05 18,1
All species
3a uyeruHape/
Conifers 0,6 10,7 1,2 0,6 0,0 0,0 0,0 13,0
3a Ges Gop/
Scots pine 0,0 0,0 0,0 18 0,0 0,0 0,0 18
3a cwpuy/ 14 14 14 07 0,0 0,0 0,0 49
Spruce s \ \ , ) , \ )
3a jenyl/Fir 0,0 0,0 1,4 0,0 0,0 0,0 0,0 1,4
3a upru Gop/ 00 50,7 15 0,0 0,0 0,0 0,0 52,2
Austrian pine ' ' ’ ’ ' ' ’ '
3a nmmhape/
Broadleaves 128 32 18 03 01 0,0 0,6 18,8
3a Gywsy/ 16,4 43 07 07 04 0,0 01 227
Beech s , , , X , \ ,
3a uep/ 6,0 1,7 04 02 0,0 0,0 1,0 93
Turkey oak ' ! ! ! ' ' ! '
3a cnanyn/ 8,7 30 08 00 0,0 0,0 11 13,6
Hungarian oak ' ’ ’ ’ ' ' ’ '
3a kuTHax/
Sessile oak 29.2 6.2 12 0,6 0,0 0,0 0,0 37,3
3a
rpa6/Hornbeam 128 0.0 00 0,0 00 0,0 0,0 12,8
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Dothistroma  pini jaBjba  ce  Ha
MPOLUTOTONWIIIAM YeTHHaMa ImpHor Oopa, y 2013.
roAWHU y cnabujeM oboumy. Ha dermnama Gemor Gopa
npucyTtHe cy rbuBe Dothistroma pini,Lophodermium
pinastri u Lophodermium seditiosum- cnabuju Haman
(BUT 53). VY cactojuHu cMpue TMpHUCYyTaH e
Heterobasidion annosum y cnabujem o0umy Kao u
Lophodermium picea.

AHTpomorena u aApyra omrehema OHOTHYKOT
nopexJia

Owrehema o7 U3BIaYeHa U pylIeHka MPUCYTHA
cy Ha 1,2% crabaina yerunapa, 1,8% kon numrhapa, 10K
Ipyrux omrehema HeNmo3HATOr MOpeKia, ymajga Kope
utA. uma Ha 0,5% crabama. Mexannuka omrehema on
UIYMCKHX TNTHUIA JETEKTOBaHA Cy Ha cTabimMa cMmpue
(Tauka 420). Mexaanuka omrehema Kope Iiepa HacTaa
Cy MPIITUKOM obOeTekaBama crada.

Dothistroma pini slightly affected the previous
year's needles of Austrian pine in 2013. Fungi
Dothistroma  pini, Lophodermium  pinastri and
Lophodermium seditiosum occurred on Scots pine trees.
It was only a weak attack (SP 53). A small number of
Heterobasidion annosum and Lophodermium picea was
present in the spruce stand.

Anthropogenic and other biotic damage

Damage caused by logging and felling was
registered in 1.2% of coniferous trees and 1.8% of
broadleaved trees. Other damage of unknown origin such
as bark scorch was present in 0.5% of trees. Mechanical
injuries caused by birds were registered on spruce trees
(sample plot 420). Some mechanical injuries were made
on the bark of Turkey oak trees during tree marking.

Cauke 10 u 11. Cacrojuna cmpue Komaonuk, japeOnka y cpeiieM crpaTy

Figures 10 and 11. Spruce stand on Kopaonik, rowan tree middle storey
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Cauka 12. JIumaju (Cladonia arbuscula.) y cressu Ha Konaonuky (doto C. Pajkosuh)

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

7. KIMMATCKE KAPAKTEPUCTHUKE 3A 2013.
IoOAnHY HA TEPUTOPUJU CPBUJE

Amnajusa 3ume 2012/2013. roqune

VY Behem neny CpOuje 3uma 2012/2013. rogune
je ouna rtorma. KommumHa mnamaBuHa je Ouia HW3HAI
BUILETOANIIHET POCEKa.

Cpenma Temreparypa Ba3ayXa y TOKY 3HUMeE
owna je y untepBany ox 0,7 °C y 3ajeuapy n0 3,3 °C y
beorpany, a y mumannHckuM npegenuma ox -4,2 °C Ha
Komnaonuky mo -0,7 °C wna 3matubopy. Oxacrynama
Cpeame TeMIiepaType Ba3ayxa oJ] HopMalie, TOKOM 3UMe,
3a pedepertau nepuox 1961-1990. 6una cy ox 0,6 °C y
3ajeuapy o 2,0 °C y Cjenuuy, a Ha manuHama of 0,3
°C na lpuom Bpxy no 0,7 °C na Komaonuky.

Hajamxa temriepatypa y TOKy 3UMe U3MepeHa je
y Cjenunu 13. neuembpa n usHocuna je -24,2 °C.

Cyma majaBuHa TOKOM 3uMe je y Behem neny
CpOuje Ouna M3HAJ MPOCEYHUX BPEAHOCTH Y OJTHOCY HA
pedepentau neprox 1961-1990.

MakcuManHa JHEBHa KOJMYMHA I1aJaBHHA
peructpoBana je y Bpamy, 26. dedpyapa 2012. ronune
u m3Hocwia je 53,2 munumerapa. OBoM BpenHomthy je
npeBazuleH ancojyTHH THEBHH MaKCHUMYyM KOJHYHHE
nmajlaBuHa 'y TOKy 3ume ox 43,8 mmmumerapa (15.
neremOpa 1930. ronuue).

Hajsehe oacryname Opoja naHa ca majgaBuHaMa
Ol jeTHOT MHJIMMETPa U BHWIIE je OWJIO Y LEHTPAIHO]
CpOuju 1 uzHocuo je 18 mana.

Bpoj mana ca cHeXHHMM TNOKpHBadeM je OHO
WCTIOA TPOCEYHUX BPEAHOCTH Y HWKUM Ipelenuma
Cpbuje (ox 2 mo 12 mana). YV IUTaHUHCKUM IpeenMa
Opoj IaHa ca CHEXXHUM IIOKpHBadeM OHO je Hu3HaX
MpoceyHux BpenHocTH, oA 3 Ha Komaonuky mo 15 Ha

7. CHARACTERISTICS OF CLIMATE IN SERBIA
IN 2013

Winter 2012/13

The weather was warm in the largest part of
Serbia in 2012/13. The amount of rainfall was above the
long-term average.

The mean air temperature during the winter
ranged from 0.7 °C in Zajecar to 3.3 °C in Belgrade,
while the temperatures in mountain areas ranged from -
4.2°C on Kopaonik to -0.7 °C on Zlatibor.

Deviations of the mean winter air temperature
from the normal calculated for the specified reference
period from 1960 to 1990 amounted to 0.6 ° C in
Zajecar, 2.0 °C in Sjenica, and in the moumtains from
0.3°C on Crni Vrh to 0.7 °C on Kopaonik.

The lowest air temperature was measured in
Sjenica on December 13™ and it amounted to -24.2 °C.

The sum of winter precipitation was in most of
Serbia above the average values calculated for the
reference period from 1960 to 1990.

The maximum daily sum of precipitation of 53.2
mm was recorded in Vranje, on February 26" 2013.
This value exceeded the highest daily maximum of the
sum of precipitation ever recorded in winter. The
previous maximum was recorded on December 15"
1930 and amounted to 43.8 mm.

The greatest deviation of the number of days
with the precipitation above 1 mm was in the central
Serbia and it amounted to 18 days.

The number of snow cover days was below the
average values in the lowland parts of Serbia (from 2 to
12 days). On the other hand, the number of snow cover
days was in the mountainous parts of the country above
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3natubopy.

MakcumanHa BHCHHA CHEXHOT ITOKpHBada
peructpoBana je 21. ¢eOpyapa Ha Komaonuky u
n3HOCHIA je 87 IeHTrMeTapa.

TokoM 3uMe, Tpajame cHjamba CyHIA OWJO je
UCTIOA TPOCEYHUX BpeaHoctd y 1enoj CpOujum.
Bpennoctu ocyH4aBama cy ouie y untepany o 104,9
y Humry no 194,4 gacoBa y CmenepeBckoj [lamantu.

VY mpoueHTHEMa O HOpMalle, Tpajamke CHjama
CyHIIa u3HOCWIIO je o1 49% y Humy 10 92% y [Noxeru.

Ananu3a npoJjeha 2013. roqune

V¥ Behem neny Cpouje nposehie 2013. ronune je
ommo Ttormo. KonmwunHa mamaBuWHA je Owiia W3HAL
BUIIETOIUIIHET TIPOCEKA.

Cpenma Temreparypa Ba3ayxa y ToKy npoineha
ouna je y uatepBany ox 11,3 °C y JlumutpoBrpany 1o
13,6 °C y Beorpany, a y miaHuHCKUM npenenuma ofn 3,7
°C na Komaonuky 10 8,5 °C Ha 3narudopy.

Oncrynama cpelme TeMIeparype Basdyxa Of
HOopMasle TokoMm mponeha, 3a pedepeHTHH mepuos
1961-1990. 6una cy ox 0,4 °C y Combopy a0 1,6 °C y
Kypurymnuju, a y BummMm npeaenuma on 0,7 °C Ha
Hpuom Bpxy mo 2,3 °C Ha KomaoHuky wu3Han
BUIIETOIUIIHET TIPOCEKa.

HajBuma gHeBHa TemriepaTypa y TOKy npoieha
u3mepena je 20. ampuna y banmarckom Kapmosmy u
m3Hocwia je 34,0 °C. bpoj nermux paHa, ca
MaKCHMAaJTHOM JIHEBHOM TEMIIEpaTypoOM BHIIOM Of 25
°C, 6uo je y uarepsaiy ox 17 y ComOopy u nHa [lanuhy
mo 26 panma y Herotuny, hynpuju, JleckoBiy u
3ajeuapy. Ha minanunama je 3abenexeno on 3 Ha L{pHoMm
Bpxy nmo 6 Hna 3narubopy. Hajpehe mno3uTuBHO
oJICTyname Opoja JeTHHUX JaHa 0] MPOCceKa 3a0eeXeHO
je Ha TmoApydYjy jYrOMCTOYHE W y JeNy IeHTpaHe
Cpouje.

Bpoj Tpomckumx gaHa, ca = MaKCHMalHOM
temreparypoM BumoM o 30 °C, 3abenexeH je y 1emnoj
CpOuju, OK Cy M3y3€Tak IUIAaHMHCKM TNpeaeiu. bpoj
TPOTICKHX JaHa je 0o y uHTepBany oj 2 y Bpamy u Ha
[amuhy mo 10 mana y JleckoBumy. Y beorpagy cy
3a0enexeHe JIBE€ TpOICKe HONWW, ca MHWHHMAIHOM
TemnepaTypom Bazayxa Bumom ox 20 °C. Y banarckom
Kapnosuy u Bemukom I'pamuiurty 3alenexena je 1o
jeana tporicka Hoh.

bpoj Mpa3HuX naHa, ca MUHUMAJIHOM JIHEBHOM
TemrneparypoM HikoM ox 0 °C, 6o je y HHTepBaly OX
10 y beorpany, Kparyjesuny u Humy no 16 y Com6opy,
HOumutpoBrpagy u 3ajeuapy. Ha mnnanmHama je
3abenesxxero ox 22 Ha 3marubopy no 40 Ha KomaoHwuKy.
Hajsehe neratuBHO oacTymame Opoja Mpa3sHHUX JaHa OX
IpoceKa pEerucTpoBaHo je y 3amaanoj Cpouju

bpoj neaenux paHa, ca MAaKCHUMaJIHOM JHEBHOM

the average values, from 3 on Kopaonik to 15 on
Zlatibor.

The maximum depth of the snow cover was
recorded on February 21% on Kopaonik. It amounted to
87 centimeters.

The duration of sunlight was during this winter
below the average in the whole country. Solar radiation
values ranged from 104.9 in Nis to 194.4 hours in
Smederevska Palanka.

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

Spring 2013

The weather was warm in most of Serbia in the
spring of 2013. The amount of rainfall was above the
long-term average.

The mean spring air temperature ranged from
11.3 °C in Dimitrovgrad to 13.6 °C in Belgrade, and in
the mountain areas from 3.7 °C on Kopaonik to 8.5 °C
on Zlatibor.

Deviations of the mean spring air temperature
from the normal calculated for the specified reference
period from 1960 to 1990 ranged from 0.4 °C in Sombor
to 1.6 °C in Kursumlija, and at higher altitudes it was 0.7
°C above the long-term average on Crni Vrh and 2.3 °C
on Kopaonik.

The maximum daily air temperature during the
spring was recorded on April 20" in Banatski Karlovac
and it was 34.0 °C. The number of summer days with
the maximum daily air temperature above 25 °C ranged
from 17 in Sombor and Palic to 26 days in Negotin,
Cuprija, Leskovac and Zajecar. There were 3 such days
on Crni Vrh and 6 on Zlatibor. The greatest positive
deviation of the number of summer days from the
normal was recorded in southeastern and in one part of
central Serbia.

Tropical days with the maximum temperature
above 30 °C were recorded in the whole country, with
the exception of the mountain areas. The number of
tropical days was in the range from 2 in Vranje and Palic
to 10 in Leskovac. There were 2 tropical nights in
Belgrade, with the minimum air temperature above 20
°C and one tropical night in Karlovac and Veliko
Gradiste.

The number of frost days with the minimum
daily air temperature below 0 °C was in the range from
10 in Belgrade, Kragujevac and Nis to 16 in Sombor,
Dimitrovgrad and Zajecar. In the mountains, this
number was between 22 on Zlatibor and 40 on
Kopaonik. The greatest negative deviation of the number
of frost days from the normal values was recorded in the
western Serbia.

The number of icy days with the maximum daily
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temreparypoM HmxkoM oja 0°C, 3abenexeH je Ha mer
cTaHWIa (10 ABa JaHa), a Y IDIAHUHCKHAM TIpeieTMa O]l
3 nana Ha 3natu6opy 1o 13 na LlpHom Bpxy.

Hajamxka Ttemmeparypa y TOKy mpoiseha
n3Mepena je Ha Komaonwky 17. mapra u u3HOCHIA je -
18,4 °C.

VY bBeorpany je, Tokom Beher nema nponehuor
nepuosa, Cpedma, MaKCUMalHa ¥ MHUHHMallHa
TeMmeparypa Ba3gyxa OWia H3HAJ BHIICTOJUIIHET
npoceka.

Cyma magaBuHa TokoM mposeha je y Behem nmemy
Cpbuje Onia M3HAA MPOCEYHUX BPETHOCTH Y OIHOCY Ha
HopMany 3a pedepentHn mnepuox 1961-1990. Cyma
najaBuHa je ouna y unrepsany ox 93% y Kypmymnuju
10 205% y na [lanuhy onHocy Ha HOpMaiy.

Maxkcumanta JHEBHA KOJIMYMHA IIaJaBHHa
peructpoBana je Ha Komaonuky 23. Maja U M3HOCHIA je
70,5 mmumumerapa. Y CwmenepeBckoj llamanmm je 23.
Maja 3a0enexxeHo 59,6 MurMeTapa 4rMe je peBasuleH
ariCoJIyTHU JHCBHU MAKCHMMYM KOJIMYMHE IMaJaBHHA Y
ToKy mponeha ox 59,1 mmmumerapa (22. maja 1967.
TOJINHE).

Hajsehe onctyname Opoja nana ca majgaBuHaMa
O]l jeHOI MWIMMETpa M BHIIE je OWIO Yy CEBEpPHO]
Cpbuju 1 n3HocwIo je 11 mana.

Tokom Beher pema mepuoja KyMyJlaTHBHA
KOJIMYMHA TaJIlaBUHA je Ouiia 3HaTHO M3HAJ MPOCEYHUX
BPEIHOCTH.

Kpajem nponehne cezone tepuropuja CpOuje je
y J1Ba HaBpaTa Ouia 3axBalieHa )KyTOM KHIIOM. AHann3a
CHUHONITHYKE CHTyalllje TIoKa3yje JHia je TMojapydje
bankana Owino moj yTumajeM ayOOKOT IIMKJIOHA ca
neHTpoM wu3Haja 3anagHe Espome. Ilomoxkaj oBor
UKJIOHA YCIIOBHO j€ MpHWJIMB Baszyxa ca IMoJpy4ja
Caxape mro je 17. Maja y Hamoj 3eMJbH IOBEJIO 1O
MojaBe KHWIIe Koja je cagpkaya recak (KyTa KHIIaA).
[NojaBa xxyTe Kuiie je moHOBO 3abenexeHa 29. maja.

PerucrpoBaHno je BuIe JaHa ca IOjaBOM Ipaja
Ha BeheM neny Teputopuje CpOuje.

Toxom nponeha, Tpajame cujama CyHIia OWIIo je
y TPaHHLlaMa U HEIITO M3HaJ NPOCEYHUX BPENHOCTH y
nenoj CpOuju. BpemHoctn ocyHuaBama cy Omie y
uuTepBany ox 95,2 y 3ajeuapy u Ha [lanmuhy mo 130,1
gacoBa y Kypurymmmju.

VY oaHocy Ha HOpMaly 3a peepeHTHH NEPHOA
1961-1990., Tpajame cujama cyHIa U3HOCHIIO je o1 90%
Ha [Tammhy o 135% y Kyprymnuju.

Anajnsa Jjgera 2013. rooune

VY Behem gemy CpbOuje mero 2013. rogune je
0mI0 BeoMa TOILIO W CYyIIHO. PermcrpoBaHa cy nBa
TOIUIOTHA Tajaca, JOK Cy y IMOjeJHHUM MecTuMa
ceBepHe u uctoude CpOuje 3abenexeHa u TpH.

air temperature below 0 °C was 2 on five weather
stations and the mountains had from 3 such days on
Zlatibor to 13 on Crni Vrh.

The lowest air temperature measured during the
spring was 18.4 °C and it was recorded on Kopaonik on
March 17"

The mean, maximum and minimum air
temperatures in Belgrade were above the long-term
average during most of the spring season.

The sum of spring precipitation was in most of
Serbia above the average values of the normal calculated
for the reference period from 1960 to 1990. The sum of
precipitation was in the range from 93% of the normal in
Kursumlija to 205% in Palic.

The maximum daily sum of precipitation was
recorded on Kopaonik on May 23" and it amounted to
70.5 millimeters The sum of 59.6 mm was recorded in
Smederevska Palanka on May 23" and it exceeded the
absolute daily maximum of the sum of spring
precipitation of 59.1 mm (recorded on May 22", 1967.)

The greatest deviation of the number of days
with the precipitation above 1 mm was in the northern
Serbia and it amounted to 11 days.

For most of the period, the cumulative sum of
precipitation was well above the average values.

At the end of the spring season, Serbia was
twice affected by rain dust. The analysis of the synoptic
situation showed that the Balkans was under the
influence of a deep cyclone with its center above
western Europe. The position of the cyclone led to the
inflow of air from the Sahara, which on May 17"
brought about the rain that contained sand (so called
“yellow rain’). Rain dust or “yellow rain® was recorded
once again — on May 29"

There were several hail days in a large area of
Serbia.

Solar radiation during the spring 2013 was
within the limits or slightly above the average values in
the whole of Serbia. These values were in the range
from 95.2 in Zajecar and Palic to 130.1 hours in
Kursumlija.

Compared to the normal values of the reference
period 1961-1990, solar radiation was from 90% of the
normal in Palic to 135% in Kursumlija.

Summer 2013

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

The mean air temperature during the summer
was in the range of 20.0°C in Dimitrovgrad to 23.7 ° C
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Cpenma TeMmeparypa Ba3gyxa y TOKy JeTa
omna je y uateppany ox 20,0 °C y JlumutpoBrpamy 1o
23,7 °C y beorpany, a y IUIaHUHCKUM TMpeAenuMa Of
12,6 °C na Konaonuky mo 17,9 °C na 3matubdopy.

Oncrynama cpenme TeMIeparype Basmyxa Of
HOpMaJie, TOKOM JieTa, 3a pedepeHTHH Tepuon 1961—
1990. 6una cy ox 1,3 °C y HoBom Cany mo 2,7 °C y
beorpany u Herotuny, a y BummM npenenuma o 1,6 °C
y Cjennmu no 2,2 °C Ha 3natudopy.

HajBuma nHeBHa TeMmepaTypa Bazoyxa Y TOKY
nera w3Mmepena je 29. jyna y Bemmxom ['pagmmry n
n3Hocuna je 39,7 °C, unme je npeBazul)eH MaKCUMyM O]T
6. jyna 1988. romune (39,3°C). Takohe je mpeBazuben
MaKCHMyM TeMIIepaType Ba3lyxXxa TOKOM JieTa Ha
[Tanmhy 8. aBrycra m m3nocuo je 37,5 °C (motamammu
makcumyMm ox 37,4 °C peructposaH je 10. aBrycra 1961.
TOJIMHE).

bpoj neTmux naHa, ca MaKCUMAaJTHOM JTHEBHOM
TeMmepaTypomM BUIIOM ox 25 °C, 610 je yHHTepBally 01
66 y Iloxern no 80 mana y 3ajevapy, a y MIaHUHCKUM
KpajeBuMa oj jemHor Ha Komaonwky mo 36 maHa Ha
3natnbopy. Hajsehe mo3utnBHO oOACTYHame Opoja
JICTHUX JlaHa O] MpoceKka 3a0eIeKeHO je Ha MOoIpYYjy
CEBEpHE U Y JIe]y UCTOYHE U 3anaane Cpouje.

bpoj Tpomckmx gaHa, ca  MaKCHMaTHOM
temnepatypom BuiioM oj 30 °C, 3a0esexeH je y 1enoj
Cp6uju, nzyses Ha Komaonuky. bpoj Tporickux naHa je
6uo y unrepsainy ox 33 y HoBom Cany no 50 mana y
Herotuny. Hajsehe mo3uTuBHO oncTyname Opoja
TPOTICKHX JIaHa OJ] poceka 3adenexxeHo je y Bennkom
I'pagumty u u3HOCHKIIO je 26 naHa.

Tokom nera y ckopo 1enoj Cpouju 3abenexene
Cy Tporicke HohH, W3y3eB Ha KpajlbeM jyrOUCTOKY H
jyrozanany 3emsbe. Hajehu Opoj Tpomckux Hohum ca
MUHHMaJTHOM TEMIIepaTypoM Bazayxa BuioM of 20 °C
3abenexeH je y beorpany u m3HocHo je 27 naHa.

Hajamxa temneparypa y TOKY JieTa Uu3MepeHa je
Ha Konaonwuky 2. jyna u u3nocuna je 1,3 °C.

Y beorpany je, TokoM Beher nema JeTEer
nepuojia, Cpelba, MaKCHMallHA W MWHHMAalIHa
TeMmreparypa Ba3llyxa OwWia W3HAJ BHUIICTOAUIIEHET
npoceka.

Cyma mnamaBHHa TOKOM JieTa je y Behem ey
CpOuje Omia UCHoJ| MPOCEYHUX BPEIHOCTH Y OJHOCY Ha
HopMainy 3a pedepentHn mnepuox 1961-1990. Cyma
naJlaBUHa je Yy OAHOCY Ha HOpMaly OMJia y HHTEpBaly OX
22% y 3ajeuapy mo 105 % y Cjenuru.

MakcuManiHa JHEBHA KOJMYMHA MaJaBUHA
peructpoBana je y HoBom Cany 8. jyHa m u3HOCHIIA je
49,1 Munmmerap.

Hajsehe oncrymame Opoja mana ca magaBuHamMa
Ol jeJHOT MWJIMMETpa M BHUIIE OCMOTPEHO je Y
Bbeorpany, 3ajedapy u Ha 3maTtubopy mro je 3a 11 maHa
Mame 0J1 IIPOCEYHNX BPEIAHOCTH 3a JIETO.

in Belgrade, and in the mountain areas from 12.6 ° C on
Kopaonik to 17.9 ° C on Zlatibor.

Deviations of the mean summer air temperatures
from the normal values of the reference period 1961-
1990 were from 1.3 © C in Novi Sad to 2.7 ° C in
Belgrade and Negotin, and in the higher regions from
1.6 ° Cin Sjenicato 2.2 ° C on Zlatibor.

The highest daily air temperature during the
summer was measured on July 29" in Veliko Gradiste
and amounted to 39.7°C, which exceeded the maximum
air temperature of July 6", 1988 (39.3°C). The
maximum air temperature was also exceeded during the
summer in Palic on August 8" and it amounted to 37.5°C
(the former maximum of 37.4°C was recorded on
August 10", 1961).

The number of summer days with the maximum
daily temperature above 25 °C, was in the range from 66
in Pozega to 80 days in Zajecar, and in mountain regions
from 1 day on Kopaonik to 36 days on Zlatibor. The
largest positive deviation of the number of summer days
from the average was recorded in northern and a part of
western Serbia.

Tropical days with the maximum air
temperatures above 30 °C were recorded in the whole of
Serbia, with the exception of Kopaonik. The number of
tropical days was in the range from 33 in Novi Sad to 50
days in Negotin. The largest positive deviation of the
number of tropical days from the average was recorded
in Veliko Gradiste and amounted to 26 days.

There were tropical nights during the summer,
in almost whole of Serbia, except in the farthest
southeast and southwest of the country. The largest
number of tropical nights with the minimum air
temperature above 20 ° C was recorded in Belgrade and
amounted to 27 days.

The lowest temperature in the summer was
measured on Kopaonik on June 2" and it was 1.3° C.

The mean, maximum and minimum air
temperatures in Belgrade were above the long-term
average during most of the summer season.

The total sum of precipitation during the
summer in most parts of Serbia was below the average
compared to the normal values of the reference period
1961-1990. The sum of precipitation was in the range
from 22% of the normal value in Zajecar to 105% in
Sjenica.

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

The highest deviations of the number of days
with the precipitation of a millimeter or more were
recorded in Belgrade, Zajecar and Zlatibor. It was 11
days shorter than the average summer value.

During the summer, the length of solar radiation
was above the average values in the whole of Serbia.
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ToxoM nera, Tpajame cHjama CyHIA OWIO je
W3HAJ TPOCEYHMX BpemHoctn y 1enoj Cpoujm.
Bpennoctu ocyH4aBama cy ouie y untepBany o 745,7
y Cjennmum g0 955,5 gacora y ComOopy.

VY onmHOoCy Ha HOpMaiy 3a pedepeHTHH Meprox
1961-1990., Tpajame cHujama CyHIIa U3HOCHIIO je o1 96%
y 3ajeuapy no 128% y Kypurymnuju.

Op mouetka jyHa, Ha Teputopuju nemne Cpouje
PETHCTpOBaHa Cy [JBa TOIUIOTHA Tanaca , TOK Cy Yy
MOjeIUHUM MeCTUMa ceBepHe u uctouHe CpOwuje
3abenexena u Tpu. [IpBu TommoTHM Tanac je 3abenexeH
y ApyTroj TIOJIOBHHU jyHa M y BehWHU MecTa je Tpajao o
16. o 22. jyna. Jlpyru TOIJIOTHHU Talac jeé PerucTpOBaH
Ha ce/laM IIABHUX METEOPOJIONIKMX CTaHMIIA U TPajao je
on 24. o 29. jyna. Tpehu TommoTHH Tanac 3a0eNexeH je
y 1enoj CpOuju MOYETKOM aBrycra, U y BehuHH MecTa
Tpajao je ox 3. mo 9. aBrycra. Ha I'M cranunm 3ajeuap
3a0enexeH je YeTBPTH TOIUIOTHH TajlaC KOjH j€ Tpajao
ox 18. mo 23. aprycra.

Ananu3sa jecenn 2013 .roqune

VY Behem neny CpOuje jecen 2013. romune je
Ouna Toma M KUIIHA. PerucrpoBaH je jeaaH TOILIOTHH
Tasac.

Cpenma TemriepaTypa Ba3Jyxa Y TOKY jeCEHU
owuna je y uarepsaiy on 10,8°C y IToxeru no 14,1°C y
beorpany, a y mimanmHckuM mnpenenuma ox 5,7°C Ha
Konaonuky o 10,0°C na 3natudopy.

Oxcrynama cpefilbe TeMIlepaType Basayxa o
HOpMalle, TOKOM jeceHH, 3a pedepeHTHH nepuon 1961-
1990. 6una cy ox 0,8°C y 3ajeuapy no 1,7°C y beorpany
u Humy, a y Bumum npenenuma ox 1,1 °C Ha LpHOM
Bpxy no 1,8 °C na Konaonuky.

HajBuima nHeBHa Temmeparypa y TOKY jeCeHH
u3MepeHa je 23. oktoOpa y Jlo3Hunwm u n3Hocuna je 31,7
°C. Bpoj neTmHXx 1aHa, ca MaKCUMAJIHOM JHEBHOM
TemreparypoM BumoM oa 25 °C, Ouo je y HHTepBally OA
8 mna Ilamuhy mo 27 nmama y Kukumnmu. Hajsehe
MIO3UTUBHO OJICTYNamke Opoja JIETHUX JlaHa OJ1 poceKa
3a0eNeKEHO je Ha MOJAPYY]y LEHTPAIHE U JYTOMCTOYHE
Cpouje .

bpoj MpasHux JaHa, ca = MHUHAMAIHOM
temiepatypom HuxoMm of 0 °C, 6uo je y uaTepBaiy om 3
y beorpany no 12 nana y 3ajeuapy. Hajsehe neratusno
oJCTymame Opoja MpasHMX JaHa O IpoceKa
3a0eleKeHO je Y IITaHWHCKUM KpajeBruMa.

Hajamxka TemmnepaTypa y TOKy jeCeHH M3MEpEHa
je y Cjenunm 30. HoBemOpa u m3Hocwia je -19,5 °C. V
Bbeorpany je, Tokom Behlier nema jecemer mnepuoia,
cCpeAma, MakCHMaJHAa M MHHUMAajHa TeMIepaTypa
Bazyxa Onia u3Hal BUILETOIUIIHET TIPOCEKa.

CyMma magaBrHa TOKOM jeCeHH je y Behem memy
Cpbuje Omna y TpaHuIlaMa TPOCCYHWX BPETHOCTH Y

The SR values were in the range from 745.7 hours in
Sjenica to 955.5 hours in Sombor.

Compared to the normal values of the reference
period 1961-1990, solar radiation was 96% of the
normal in Zajecar and 128% in Kursumlija.

From the beginning of June, there were two
heat waves on the territory of Serbia, while in some
areas of northern and eastern Serbia there were even
three. The first heat wave was recorded in the second
half of June and in most places it lasted from June 16" to
June 22", Another heat wave was registered by seven
major meteorological stations and lasted from July 24"
to July 29™. The third heat wave was recorded in the
whole of Serbia at the beginning of August, and in most
places it lasted from August 3" to August 9". The fourth
heat wave was recorded by GM station Zajecar and it
lasted from August 18" to August 23"

Autumn 2013

The weather was warm and rainy in most of
Serbia in the autumn of 2013. There was one heat wave.

The mean air temperature during the autumn
was in the range of 10.8°C in Pozega to 14.1° C in
Belgrade, and in the mountain areas from 5.7 ° C on
Kopaonik to 10.0° C on Zlatibor.

Deviations of the mean autumn air temperature
from the normal calculated for the reference period
1961-1990 were from 0.8 °C in Zajecar to 1.7 °C in
Belgrade and Nis, and in the higher regions from 1.1 °C
on Crni Vrh to 1.8 °C on Kopaonik.

The highest daily air temperature during the
autumn was measured on October 23™ in Loznica and
amounted to 31.7°C. The number of summer days with
the maximum daily temperature above 25 °C, was in the
range from 8 in Palic to 27 days in Kikinda. The largest
positive deviation of the number of summer days from
the average was recorded in central and southeastern
Serbia.

The number of frost days with the minimum
daily air temperature below 0 °C was in the range from 3
in Belgrade to 12 in Zajecar. The greatest negative
deviation of the number of frost days from the average
values was recorded in the mountain areas.

The lowest air temperature in the autumn was
measured in Sjenica on November, 30" and it amounted
to -19.5 °C. The mean, maximum, and minimum air
temperatures in Belgrade were above the long-term
average during most of the autumn season.

The sum of autumn precipitation was in most of
Serbia within the limits of average values compared to
the normal of the reference period 1961-1990. It was
above the long-term average in the north and east of
Serbia. The sum of autumn precipitation was in the

34



OJTHOCY Ha HOpMally 3a pedepentHH neproa 1961-1990.
Ha ceBepy m ucroky CpOuje konmnymHa MagaBUHA je
Ouna m3HaJ BUILETOMUIIIEr mMpoceka. Cyma magaBUHA
je y omHOCy Ha HOpMally Ouna y uHTepBainy on 85% y
Cjennuu 1o 139% y Cmenepesckoj [lanannum, ok je y
Hosom Cany uznocuna 183%.

TokoM jeceHu, Tpajame cHjama CyHIa OUJIo je y
rpaHuIlaMa MPOCEYHUX BpemaHoctn y 1enoj CpOuju.
BpennocTtu ocyHuaBama Owuie cy y uHTepBany on 341,7
y 3ajevapy a0 512,4 yacoBa y JlumMuTpOBrpamy.

VY onmHocy Ha HOpMaiy 3a pedepeHTHH Meprox
1961-1990., Tpajame cujama CyHIIa H3HOCWIO je o1 75%
y 3ajeuapy a0 108% y Beorpany.

Opn modyerka centeMOpa, Ha TEPUTOPUJU ILIENEC
Cpbuje perucTpoBaH je jelaH TOIUIOTHH Tajlac, U3y3eB
HpHor Bpxa rue cy perucrpoBaHa nsa u HerotuHa u
3ajeuapa 1€ TOIUIOTHM Tajac HHje 3a0enekeH. Y
BehwHM MecTa TOIUIOTHH Taiac je Tpajao ox 20. mo 30.
okTOOpa. Hajjaum WHTEH3UTET TOIUIOTHOT Tajaca
PETUCTPOBaH je y INIAHMHCKUM KpajeBUMA.

range from 85% of the normal value in Sjenica to 139%
in Smederevska Palanka and 183% in Novi Sad.

During the autumn, the length of solar radiation
was within the limits of the average values in the whole
of Serbia. The SR values were in the range from 341.7
hours in Zajecar to 512.4 hours in Dimitrovgrad.

Compared to the normal values of the reference
period 1961-1990, solar radiation was 75% of the
normal in Zajecar and 108% in Belgrade.

From the beginning of September, there was one
heat wave on the territory of Serbia, with the exception
of Crni Vrh with two heat waves recorded and Negotin
and Zajecar with no heat waves. In most places, the heat
wave was from October 20" to October 30". The
intensity of the heat wave was the strongest in the
mountain areas.
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IHHPAREIBE U ITPOLEHA YTULAJA 3AT'ABEIBA BA3JIYXA U
IBEI'OBUX EOEKATA Y ITYMCKHUM EKOCUCTEMHUMA HA
TEPUTOPUJU PEITYBJIUKE CPBUJE - MOHUTOPHUHI' CTAIBA
HIYMA

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

HucturyT 32 mymapcrso, beorpan

Institute of Forestry, Belgrade

HUBO |1
LEVEL Il

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

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

Oraenno nosbe Husoa |l - UHTEH3UBHM MOHUTOPHHT
T "Yaxune" Yxuue, HIY Yxuue, I'J "Moxpa I'opa-Ilamak™
Level Il Sample Plot — Intensive monitoring
FE "Uzice' Uzice, FM Uzice, MU "Mokra Gora-Panjak
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8. VBOJI

MOHUTOpUHT BUTAIHOCTH I[mymMa HuBoa 2,
HpeCTaBIba IPUMEHCH cHCTeM YTIOpETHUX
IpeIMETHUX HCTPAKUBAaka U3 BUIIE HAYYHHX OOJACTH
nrymapcTBa. HayyHo wucTpaxuBauku pan y npahemy
CTama  Iyma Ha HwuBoy 2  kapakTepuiie
MYJITHIUCIUIUIMHAPHA U CTYIHO3HHJU HPUCTYII, Kao H
Mepeme  HEYNMOpeOWBO  BHIIE  Iapamerapa  Of
MoHutopuHra Ha HwuBoy 1. Ornemne cranume 3a
MoHHTOpPHHT HwuBoa 2, wWHCTanMpaHne cy DIHPOM
EBporickor KOHTHHEHTA npema JEIUHCBEHO]
metonosoruju ICP Forests mporpama ca mubem na ce
KOHTHHYQJIHO BpIIE MEpema W CaKyIlybajy MOJAlH O
CTamy IIyMa y KOjuMa BJIalajy Pa3InIuTH CIICHUGUIHA
€KOJIOIIKH YCIIOBH.

OBe urymMcke OWOLIEHO3€ HAjpasIHUUTHjUX CY
TaKCOHOMCKHX HPHITQJIHOCTH, Ca IIHPOKUM CIEKTPOM
pasnMKa y JAWBEP3UTETY BPCTA, CTEIEHY YOBEKOBOT
yTULaja Y CMHUCTY WHTCH3UBUPAkha HUXOBE TPOU3BOTHE
(dhyHKIHje, 10 mIyMa y KOjuMa ce IPUMERY]jy U3PHIUTO
yIpaBjbadKl MEXaHU3MH OdyBamba CTAHUINTA, ca
CTPOTHM PEXHMMHMa 3alITUTE U KOH3EpBallHje.

IIyMcKH €KOCHCTEM Kao W3y3€THO CJIOXKEH
SHTHUTET, OJUIMKY]y Pa3IHMYUTH IapaMeTpU ITO/I0KHH
KOHCTaTHUM BapHjaljamMa YCJeJ HempecTaHor U
HEOJ[BOJUBOT JICJIOBatba aOMOTHMYKUX U OHOTHUKHX
YUHHUJIALA.

M3a30BM M IMJBEBH OBAKBOT HCTPAKUBAYKOT
nmpuctyna Cy Ja €€ HAKOH BHUICTOJUINIBLHUX aHalIru3a
MOTYy YOYMTH 3aKOHHUTOCTHM M WU3BYhM 3aKibydld o
(henomeny cymema myma y EBpomu, kao u jacHuje

JneuHUCalke CHUCTeMa ,,y3pOK-TIoCIenua” 3a CBe
npahieHe mpomeHe.
Kputepujymu mporieHe KOje  HMHTCH3WBHU

MOHHUTOPHUHT TIOApa3yMeBa, ycarjaimeHd Cy H Tako
onpeheHn na ce A0OHMjeHHM MMOAALM O CTaky IIyMma,
HaKOH YHOCa M CTaTHCTHYKE 00paje aHaJUTUYKH U
JIOTMYKHU JIaKO Topede, Aajyhin OCHOBY 3a pa3iuuuTe
KOMITapaTUBHE CTyAHje. YOuaBameM CIUYHOCTH U
pas3nuka, oa0aIyjy ce WM MPHUXBaTajy MPETIIOCTaBKE O
OpUMapHUM  y3pOYHHMLIKMMA  HapylleHe [PHUPOIHE
PaBHOTEXKE y IIYMCKUM 3ajeHHIIaMa, npeaBuha dasbu
TOK HACTAIMX IPOMEHa W CTPATEIIKH, Ca TJICMINTA
BUIIIE NMPUMEHEHUX LIYMapcKuX Hayka, npeaynpehyje
Jajbe Jerpaupame IIyMa Kao NPUPOAHUX LETUHA O
HETPOICHUBE BPEIHOCTH.

OcHuBamweM orneanux napuena y HII @pymka
ropa, HIT Konaonuk, Oyanuma, Lipaom Bpxy u Mokpoj
lopu Cpbuja ce npukibyumsa EBpOICKoj Mpexu o
npeko 800 OmonHAMKaIMjCKUX Tadyaka Hupo-a 2.

HameHncke ornenHe moBpLIMHE 3a MHTCH3HBHU
MOHHTOPUHT yTHIaja TMPEKOTPAHUYHOT Ba3IyIIHOT
3araljema Ha IIyMcke ekocuctreme y CpOuju -

8. INTRODUCTION

Level Il monitoring of forest vitality is an
applied system of comparative analyses which combines
studies from different scientific fields of forestry.
Scientific research in the Level 1l monitoring of forest
condition is characterized by a more elaborate
multidisciplinary approach. Level 1l measurements
include an extremely greater number of parameters than
the Level I monitoring. Level 1l sample plots have been
installed throughout Europe according to the harmonized
methodology of the ICP Forests programme. The
primary aim of the programme is to achieve continuous
measurement and collection of data on the state of
forests with different environmental conditions.

These forest biocoenoses belong to different
taxonomic groups and greatly differ in the diversity of
species. They also differ in the degree of human
interference and range from forests in which the human
impact has been intensified in order to improve their
production function to the forests which are managed
under very strict protection and conservation regimes,
with the mere purpose of site conservation.

Forests are complex ecosystems defined by a
number of different parameters. These parameters are
characterized by considerable variations caused by
continual and complex interactive action of biotic and
abiotic factors.

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

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

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

Sample plots established for intensive
monitoring of the impacts of transboundary air pollution
on the forest ecosystems in Serbia — Level 1l sample
plots were established in the period from 2009 to 2013,
together with 10 operating panels (from 10 different
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OWoMHIUKaNMjcke Tauke HwBoa 2  ocHOBaHe cy y
nepuony ox 2009 mo 2013. rogune, ca AeceT pagHUX
naHena — w3 10 3aceOHMX CTpyyHHX oO0nacTu
[IyMapcTBa, IPYIHCaHUX npema npeaMeTy
ncrpaxknBama. Cpe aktuBHOcTH Ha BUT Huso 2
CIpOBele ce Yy CKJIaAy ca YIyTCTBOM O MeTojama H
KpUTEpHjyMHUMa 3a YycarjalieHO Y30PKOBame, OICHY,
MOHHTOPHHT W aHAIM3y yTHIaja 3araljema Bazayxa Ha
uryme nipema ICP Forests Manual-y.

Ornenna MOBpIIMHA 3a WHTECH3UBHU
MOHUTOPHHT - OHWOWHJMKanujcka Tadka HuBoa 2 Ha
Komaonnky ocnoBana je y 2010. roguam. OriiegHo
M0JbE HaJla3u ce y 74-0M 0/ieJbeiby Ta3IUHCKE jeAMHULIC
,»CaMOKOBCKa peka“ y HalnoHaJHOM napky KomaoHuk y
4yKucTOj cacrojunu cmpue, Picea abies (L.) H.Karst.
ITorpmuna BUT Tauke Hupoa 2 na Konaonuky je 0.5 xa
(100x50m).

Ilo ogapehuBamy moKamuje TMPUCTYIHIO C€
TreoZIeTCKOM CHHMamy JoKanuje Oyayhe ormemne
napuene. Ca crabiia y OKBUPY Haplieiie ¢y o0eexeHa
CTaJTHUM O3HaKaMa Ha KOpHW apBera o Opoja 1 — 195.
Wspahen je auruTamHU CUTYaIlOHU IUIaH Tapliene Ha
KOMeE cy IpuKa3zaHa CHUMJbeHa ctabma. [Tonoxkaj cBakor
cTabna neUHUCAH je KOOpJMHATaMa KUJIOMETapCKe
Mpexxe. Ha JururamHOM CHTyanMOHOM IUIaHy je
NprKa3aHa U BUCHHCKA MPEJICTaBa TePEHa.

[To reoneTckoM cHUMaRy Tapiiesie TPUCTYIHIO0
ce MoJu3amy Orpaze Kako OM ce MHCTaIHMCaHa olpeMa
3aIITHTHIIA O] TUBJHAYN M HEYIIOCICHHX JIHIIA.

Orpana je uspaljena ox OarpemMoBUX CTYOOBa,
IUICTEHE MOLMHKOBAHE JKUIIE W paBHE MOIMHKOBAHE
xwure ykynHa Bucuae 2.0 M. [locraBibeHe cy nBe Kamuje
jenHa xoincka mupuae 3.0 M U jemHa Meniavyka MupuHe
1.5m.

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

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

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

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

Cuamuka 13. Ornegna nmapuena Komaonuk

Figure 13. Sample plot Kopaonik
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Y OKBUpY OINIEHE MOBPIINHE W3BOjEHE Cy H
TpH TOTHapIene, AUMeH3uje 25 X 25 M # To;
noTnapiena 3a NpOLEHY cTamkba KpyHa W NpUpacTa,
MoTIIapIesa 3a 3eMJBHINTA W TOTHapIeNna 3a MPU3EeMHY
Bereranyjy. Y OKBHPY TMOTHapIene 3a MPHU3EeMHY
BEreTalljy W3[BOjEHE Cy 4YETPH OIJICTHE Mapiene y
BUAy KBazapara aumensuje 10x10m 3a ¢mmopuctuika u
BeTreTalljcka HCTpaxuBama. M3mely mormaprmena wu
orpazse ormeaHe mosprnnHe Hamasu ce "Buffer" soma.
JurutanHn  CUTyallMOHM TUIaH M3BEACHOT  CTamba
OTJIC/IHE TapIiesie JaT je Ha ciaunu 16.

Ha ornennom mospy je mocTaBjbeHA OmpeMa 3a
n3Boleme npoleca MOHUTOPHHTA U TO:

. 15 konekTopa 3a BIAXHY JACTO3UIH]Y
(,,Throughfall*) koja mponasu Kpo3 KpyHe cradana.

. 15 xomektopa (cakymbadu) IITyMCKOT
omasa.

. 5 xonekTopa 3a cHer (,,Bulk®).

J 5  komektopa  (“Stemflow”)  3a

Y30pKOBak-€ JICMIO3UIIM]€ KOja Ce CIIMBA HU3 CTa0J10.

. 3 rpaBUTalMOHa  JIM3UMETpa  3a
CaKyIUbaHe M aHAJM3y XEMHjCKOT CacTaBa 3eMJbHIIIHOT
pactBopa.

. 1 ayToMaTcKa METEOPOJIONIKA CTAHHUIIA.

Three subplots, 25 x 25 m in size, were
established within the sample plot. The first subplot was
intended for the assessments of crown condition and tree
increment, the second for soil surveys and the third for
ground vegetation assessments. Within the subplot for
ground vegetation assessments, four square sample areas
of 10 x 10 m were established for the purposes of
floristic and vegetation surveys. There is a “buffer” zone
between the subplots and the sample plot fence. The
digital field map of the sample plot layout is shown in
Figure 16.

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

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

« 15 litterfall collectors (samplers).

* 5 snow collectors ("Bulk’).

* 5 collectors (‘Stemflow') for
deposition that pours down the tree.

* 3 gravity lysimeters for the collection and
analysis of the chemical composition of soil solution.

* 1 automatic weather station.

sampling

Cauka 14. Kyhuma 3a vHCTpyMeHTE —
Ornenna napuena Komaonuk

Figure 14. Equipment storage house
Sample plot Kopaonik

Camnka 15. AyromaTcka METEOpOJIOITKA CTAaHHIIA -
Ornenna napuena Konaonux

Figure 15. Automatic weather station
Sample plot Kopaonik
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Ha ornemnoj moBpmmam y HII Komaonuk y
npBoj roaman, 2010. rogumaM, omMax 1o orpahuBamy
mapueine W IOCTaBbalby ONpPEME MPHUCTYIWIO Ce
M3BOhEY OMEepaTUBHOT IUIaHA METO/IOJIOTH)OM
NPONHCAaHUX 33jaraka. [IporpaMoM MOHHTOPHHTA 3a
HuBo 2 oOyxpahene cy cnenche rpyme mapamerapa:
CTame¢ KpyHa crabana, ¢oiujapHE aHaIu3e, XeMHU3aM
3eMJBHINTA, XEMHU3aM 3EMJBHINTHOT PaCTBOpPA, MPHPACT,
MpU3eMHA BeTeTalyja, arMocqepcka JIeno3unInja, MTeTe
Ol 030Ha, MeTeopoyiordja, (eHoJoruja W IIyMcKa
MPOCTUPKA.

VYuecranoct mpahema MojeINHUX MapaMerapa je
npuKaszaHa y Tabenu 7.

Immediately upon fencing the sample plot in the
National park Kopaonik in 2010, the implementation of
the operative plan was initiated in accordance with the
prescribed methodology. The Level 1l monitoring
programme included the following groups of
parameters: crown condition, foliar analyses, soil
chemistry, soil solution chemistry, increment, ground
vegetation, atmospheric depositions, ozone injuries,
meteorology, phenology, and forest floor.

The frequency of parameter monitoring is shown in
Table 7.

Tabesa 7. [lapametpu, yuaecranoct npahema 1 HHTCH3UTET MOHUTOpUHTa 32 Hugo 11
Table 7. Parameters, frequency of observation and monitoring intensity for Level 1l

VYuecranoct npahema/
Monitoring frequency

Crame kpyHa cradana/ Crown condition

Hajmame rogumme/ At least annually

Donujapue ananuse/ Foliar analyses

Caake age rogune/ Every two year

Xemmuzam 3emupniirral Soil chemistry

Caakux necer roauna/ Every ten years

Xemmuzam 3emspuiiHor pactsopa/ Soil solution chemistry

Konrunyanuo/ Continuously

Ipupact/ Increment

Caakux et rogunal Every five years

[pusemnua Bererarmja/ Ground vegetation

Caakux et rogunal Every five years

Atmocdepcka nenosunuja/ Atmospheric deposition

Konrunyanuo/ Continuously

Kaasnurer Bazmyxal Air quality

Konrunyanuo/ Continuously

Itere o 030ma/ Ozone injury

T'ogumimse/ Annually

Kpajem 2012. romuHe MEpHH WHCTYMEHTH CY
NPEKOHTPOJIMCAHN, OYMIINEHW W TNPUNPEMJbEHH 32
KJIMMaTCKe yCJIOBE KapakTepUCTUYHE 38 OBE HaIMOPCKE
BUCHHUHE.

VY ampuny 2013.romuHe, ompema je ompaHa u
CTepHiINCcaHa, a o noTpebu cy ypaheHe m MHUHUMaTHE
KOPEKTHUBHE TIOTIPaBKe.

VY 2013. roaunu, ypaheHa cy mepema Koja ce
00aBJbajy KOHTHHYHPAHO U Ha TOAUIIHEM HUBOY:

- Ypahene cy aHanmuse crama Kpouimu 3a 30
crabarna Koja cy ogabpaHa 3a Ty CBpXY.

- ¥3etu cy y30puu noTpeOHH 3a (propucTHuka U
BEreTalyjcka WCTpaXUBama, InpoiehHu, JeTHH Hu
jecemr acleKT NpU3eMHE M BeTeTalllje Cpeber cripaTa
y CacTOjHHU.

- VY30pkoBame BIAXHE JICMIO3UIHjE W3
,, Throughfall“ u “Stemflow” xonexTopa ¥ 3eMIBHIITHOT
pacTBopa M3 TpaBUTAMOHUX JHM3UMeTapa pal)eHo je Ha
MECEYHOM HUBOY.

- IIpu cBakOM TEPEHCKOM H3JIACKy IPaKiE€HH
Cy KOJIEKTOPH 3a JINCHHU OTaJ.

- V3etu cy y3opuu ca oapeheHux crabana 3a
nporieHy omrehema o1 030Ha.

- 3a JeTepMHUHHUCAkE€ METCOPOJIOIIKUX YCJIOBa

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

The equipment was washed and sterilized in
April 2013 and minor repairs were done if necessary.

The following continual and  annual
measurements were carried out in 2013:

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

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

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

- Litterfall collectors were emptied in
every field visit.

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

- Weather conditions were determined on
the basis of data obtained from the automatic weather
station located on the sample plot and the Republic
Hydrometeorological Service of Serbia weather station
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oOpaheHn cy momamu ca ayTOMaTcKe METEOpOJIOIIKe
CTaHWIIE KOja je TIOCTaBJbe€Ha HAa OTJIEAHOM IIOJby W
MmeTeoposiomike cranuie Ha Komaonuky PemyOmuuxor
XHIPOMETEOPOJIONIKOT 3aBoa Cpouje.

3amUCHUK ca JaTyMoOM 3a KOHTHHYHpaHa
Mepema U y30pKOBamke MaTepHjajia BOAMJIA je CBakKa O
eKuNa JeTaJbHO MpHU CBakOM OOMWIIACKy Mapuene y
(hopMu pamHOT TEPEHCKOT JHEBHUKA, KOJH CIYXKH 3a
nmabopaTopHjCKu U KaOWHETCKE paj.

on Kopaonik.

Each team kept a detailed record book with the

dates of continual assessments and material sampling

t

was in the form of field reports filled for each visit and

suitable for subsequent laboratory and office analyses.
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LEGENDA:

Granica povrsine stanice Nivoa Il (ograda)

Granica potpolja
PP1,2,3 Potpolia
———— Granica bufeme zone

———— Granica povrsine za pracenje prizemne vegetacije

Cauka 16. Cutyaimonu IUIaH" OTJIEIHE noBpmrHe — m3BeaeHo ctarkbe BT Huro Il Komaonuk

W Kolektori za vlaznu depoziciju (15)

S stabla za pracenje stanja kruna i prirasta
(§) Uzorkovanje zemijista
Zemijisni profili

U *164 161 \

na 38 65 \
* A\
Lﬁ%u 137 78\

Kolektori za viaznu depoziciju koja se sliva niz stabla
* Stabla za foljarne analize

3 stabla za odredivanie starosti

(©) Kolektori za sumski opad

&) Kolektori za sneg

Figure 16. Field plan of the sample plot, Level Il sample plot Kopaonik

> CHTyallMOHH ITUIaH W3BEICHOT CTama je m3paheH y HCTHTYTY 3a mIyMapcTo y AWTHTAIHOM OONIMKY y CKJIAJy Ca CTaleH Ha TepeHYy M CKUIIOM OCHOBHE IOCTAaBKE OTJICTHMX MOAIapIiesa
Kojy je uspanuo tuM Llymapckor daxynrtera y Beorpany 2010- te rogune. / A digital field map was created at the Institute of Forestry, in accordance with the situation in the field and the

initial draft of the sample subplots, created by a Faculty of Forestry team, in 2010.
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Tokom 2013. romuHe OCHOBaHE Cy joIl JBE
ornenne mapuene HuBoa 2, jemna Ha LlpHoM Bpxy
npyra y Mokpoj 'opu.

buonnukanujcka tauka Husoa 2 Ha IllpHOM
BpXy HaJla3W Ce y Ta3auHCKO] jemuHunw ,,l{pHu Bpx —
KynuHoBo“ y 17- OM Of€JbEHY y YHCTO] CACTOJUHH
oykse (Fagus moesiaca). OrjienHa moBpIIMHA 3axBaTa
0.5 xa (100 x 50 M) Ha HamMoOpckoj BucHHU of 930 mo
945m.

ITo onpehuBamy JoOKalMje MNPUCTYIIIO CE
reofIeTCKOM CHUMamy Oyayhe ormemne maprene. Cea
ctabna y OKBHpY mapiene cy oOenexeHa CTaTHUM
O3HaKama Ha KopH JpBeta oj Opoja 1-150. Mzpahen je
JUTUTATHA CUTYAIlMOHM TutaH mapiiene (ciuka 18) ca
BHCHHCKOM TIPEJICTaBOM TEpeHa Ha KOME je TpHKa3aH
M0JI0Kaj CBaKor crabna.

[To reoseTckoM CHUMamy Mapiiesie MPUCTYITHIO0
ce MoJu3amy Orpaze Kako OM ce MHCTAJIHCaHa olpeMa
3aIITHTHIIA OJT TUBJHAYN M HEYIIOCIEHHX JIMIIA.

Orpana je uspaljena ox OarpemMoBUX CTyOOBa,
IUIETeHEe ITONMHKOBAHE JKUIIE M paBHE MOIMHKOBAHE
xuue ykynHa sucute 2.0 M. IlocraBibeHe cy nBe Kamuje
jenHa xosncka mupuae 3.0 M U jemHa Meniavyka MuprHe
1.5m.

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

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

After the location had been determined, a
geodetic survey of the site selected for the future sample
plot was carried out. All the trees on the plot were
permanently marked with numbers 1 — 150 on the bark.
A digital field map of the plot was created (Figure 18). It
included elevation data for the terrain on which the
position of each tree was presented.

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

Cauxa 17. buounnukanujcka Tauka Husoa 2 — Lpau Bpx

Figure 17. Level Il sample plot Crni Vrh

VYHyTap orienHe mapuene H3JIBOjeHE CYy TpH
HoTHaplene 32 HAMEHCKO y30pKoBame (IoTmapuesna 3a
NpOLICHY CTama KpyHa W Ipupacra, MOTHapuena 3a
3eMJBMIITA W TMOTIApLeNa 3a MPU3eMHY Beratanujy) u
buffer 3oma. ¥V oxBupy mnoTmapuense 3a NpU3EMHY
Beretanyjy I1I1 1 u3nBojeHe cy YeTpH OTJIeAHE mapliee
y BUay KBajpata auMensuje 10x10m 3a ¢uopuctuika u

Three subplots for specific samplings were
established within the sample plot (one subplot for the
assessments of crown condition and tree increment, one
for soil surveys and one for ground vegetation
assessments) as well as the buffer zone. Within the
subplot for ground vegetation assessments SP1, four
square sample areas of 10 x 10 m were established for
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BETeTallljCKa NCTPAKNBambha
Ha ornemHom mospy je mocTaBjbeHa OlpeMa 3a
u3Boheme nporeca MOHUTOPUHTA U TO:

. 15 xonexTopa 3a BIaXHY ACTO3UIH]Y
(;,Throughfall*) xoja mpoma3u kpo3 KpyHe cradana .

. 15 xonekTopa (cakymspadd) UIYMCKOT
omaa.

. 5 konekTopa 3a cHer (,,Bulk®).

J 5  komektopa  (“Stemflow”)  3a

Y30pKOBame JICMO3UIIHj€ KOja CE CIIMBa HU3 CTa0J10.

° 3 rpaBUTAllMOHAa  JHM3UMETpa  3a
CaKyI/baHe M aHAJIM3y XEMHjCKOT CacTaBa 3E€MJBHIITHOT
pactBopa.

the purposes of floristic and vegetation surveys.

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

* 15 collectors of wet deposition ("Throughfall °)
that passes through the crowns of trees.

« 15 literfall collectors (samplers) .

* 5 snow collectors ("'Bulk’) .

* 5 collectors (‘Stemflow') for
deposition that pours down the tree.

* 3 gravity lysimeters for the collection and
analysis of the chemical composition of soil solution.

sampling
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LEGENDA:

PP1,2,3

Granica povr$ine stanice Nivoa Il (ograda)
Granica potpolja

Potpolja

Granica buferne zone

Granica povrsine za pra¢ enje prizemne vegetacije

V Kolektori za vlaznu depoziciju (15)

é:? Stabla za pra¢ enje stanja kruna i prirasta
@ Uzorkovanje zemljista
Zemljigni profili i lizimetri

10 20 30m

Kolektori za vlaznu depoziciju koja se sliva niz stabla
* Stabla za folijarne analize
* Stabla za odredivanje starosti
@ Kolektori za umski opad

@ Kolektori za sneg

Canka 18 J[UruTanHy CHTYaIHOHY IIIAH. M3BECHOT CTakba OTJIEIHE apierne Ha L[pHOM BpXy

Figure 18. Digital field map of the sample plot on Crni Vrh

6 CuTyaIlMoHH TUTaH M3BENICHOT CTama je mpaheH y UHcTuTyTy 3a mrymapcTBo y beoraay y aururamHoMm oOJHKY y CKIaay ca
crambeMm Ha Tepeny./ A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the

field.
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[Io orpahuBamy maprene u TOCTaBJbaABY
ompeMe TMPHUCTYNHIO Ce€ W3BOhemy METOJOIOTH]OM
NponucaHux 3ajaraka. [IporpamMoM MOHHTOpHHTA, 3a
BUT Huso |l Upau BpX, oOyxBahene cy cienehe rpyrme
mapaMerapa: ctamke KpyHa ctabana, (onvjapae aHanmse,
XeMH3aM 3eMJBHIITA, XeMH3aM 3eMJBUIIHOT PacTBOpa,

npupacT, NpH3eMHa  Bereranuja,  arMmocdepcka
JIETIO3WIINja, METeopoJsioTHja, (peHoyornja W mrymcka
IPOCTHPKA.

3a npaheme crama KpOLIkbU Y OKBHPY OTJICAHE
maprene M3ABOjEHA j€ HaMeHCKa Tojmaprena 2
nuMensuje 25x25m. Y okBupy motmapiiene 2 u buffer
30He m31BOjeHOo je 30 crabana Ha KOjuUMa je OLCHEHO
CTambe KPOIIbH.

V¥ toky 2013. ronunu, ypaheHa cy mMepema Koja
ce 00aBJbaj)y KOHTHHYHPAHO W Ha TOUIIHEM HUBOY:

- YpaheHne cy aHanmuse crama Kpouimu 3a 30
crabana Koja cy ojabpaHa 3a Ty CBpPXY.

- U3BpmieH je mpeMep BHCHHA U YHAKPCHUX
MPEYHUKA CBUX CTa0aia y OKBUPY IoTnapuene 2.

- YV nuipy AeTepMUHAILIMjE THTA 3eMJBHINTA Ha
OTJICZIHO] TapIlelX OTBOPEHA Cy TPH MEONOIIKA
npoduia M3 KOjUX CY Y3€TH Y30pLUH 32 XEMHjCKe
aHaJIM3e 10 MEJIOTCHETCKUM XOpH30HTHMA. M3 mcTHX
npoduia y3eTd Cy y30pIH Y HEHApYIICHOM CTamky MO
Komerkom.

- Ha moamapuenu 3a 3emupumre 1111 3 y3era cy
24 mojeArHAYHA Y30pKa 3eMJBHINTA Ca Ielie TTOBPIIHHE
nomohy conye.

- ¥3eru cy y3opiuu notpeOHu 3a QaopucTuyka u
BETCTAIljCKa HCTPAXHMBAMKA, JICTHHH UM jJECCHU ACIEKT
NPU3EMHE U BETeTalfje CPeher CIpaTa y CaCTOjHHH.

- VY30pkoBame BIAXHE JICIO3UIHMjE U3
,» Throughfall“ u “Stemflow” xonekTopa ¥ 3eMIBHIITHOT
pacTBopa W3 TpaBUTAIIMOHMX JIM3UMeTapa paljeHo je Ha
MECEYHOM HUBOY.

- Ilpu cBakOM TEPEHCKOM H3JIACKy MPaKEkEHH
CY KOJIGKTOPH 32 JINCHU OTaJ.

- Ca oxmpehenux crabana y3eTu Cy y3opmH 3a
(dhosjapHy aHATHU3Y.

- 3a JeTepMHHHUCAE METEOPOJIOIIKUX YCIOBa
oOpaljeHn cy mopmamM ca METEOpOJIOIIKE CTAaHWIE Ha

Hprom Bpxy PemyOnamukor XuapomeTeopoOmKOT
3aBojga Cpouje.
3anmMCHUK ca JaTyMOM 32 KOHTHHYHpaHa

Mepema WK Y30PKOBamke MaTepHjaja BOIWIA je€ CBakKa
O]l eKHIla JETaJbHO NPH CBAKOM OOWIAcKy mHapuene y
(¢hopMH pasHOT TEPEHCKOT THEBHUKA, KOJH CIYXH 3a
71a00paTopujCKu U KaOMHETCKE paj.

buonmukammjcka Tauka Husoa 2 y Moxkpoj
Tl'opu Hanasu ce y 20-oM o/ieJbelhy Ta3IMHCKE jSINHUIIC
»Mokpa T'opa — Ilamak, y BEIITaYKH IOAUTHYTO]
cacrojuan Oemor Oopa (Pinus silvestris). 3axsara

Immediately upon fencing the sample plot and
installing the equipment, the implementation of the
planned activities was initiated according to the
prescribed methodology. The Level 1l monitoring
programme for the Level 1l sample plot Crni Vrh
included the following groups of parameters: crown
condition, foliar analyses, soil chemistry, soil solution
chemistry, increment, ground vegetation, atmospheric
depositions, meteorology, phenology, and forest floor.

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

The following continual and  annual
measurements were carried out in 2013:

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

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

- In order to determine the type of soil on
the sample plot, three soil profiles were opened and the
samples for chemical analyses were taken on
pedogenetic horizons. Undisturbed soil samples were
taken after Kopecky.

- 24 individual soil samples were taken
using a probe on subplot SP 3 intended for soil analyses.

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

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

- Litterfall collectors were emptied in
every field visit.

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

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

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

Level Il sample plot in Mokra Gora is located in
compartment 20 of the management unit "Mokra Gora —
Panjak™ in an artificially-established stand of Scots pine
(Pinus silvestris). It is 0.55 ha in size (110 x 50 m). Its
altitude ranges from 580 to 600 m.a.s.l. After the
location had been determined, a geodetic survey of the
site selected for the future sample plot was carried out.
All the trees on the plot were permanently marked with
numbers 1 — 450 on the bark. A digital field map of the
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rmoBpmuHy o 0.55xa (110 x 50M) y BUCHHCKOM T0jacy
ox 580 m.H.B. mo 600 M = B. [lo oxpehuBamy nokamnmje
MPHUCTYIHJIO CE€ T€OJCTCKOM CHUMamy Oynyhe ornemne
maprene. CBa crabna y OKBHPY Mapiese cy o0enexeHa
CTaJIHUM O3HaKaMa Ha KOpH JpBera ox Opoja 1-450, a
MOJIOKa] CBAaKkor crabna JeduHUCAH je KOOpAMHATaMa
KhjloMeTapcke Mpexke. M3pahen je  mururtanmHu
cutyaronu twian napresne (cauka 20) ca BUCHHCKOM
MIPEICTaBOM TEpEHa.

o reoseTckoM CHUMamy Mapliese MPUCTYITHIO
ce Moau3amy Orpage Kako OM ce MHCTaIHCaHa olpeMa
3aIITUTHIIA O] TUBJHAYN M HEYIIOCIEHHX JIMIIA.

Orpana je uspaljena ox OarpemMoBUX CTYOOBa,

IUIETCHE TOLMHKOBAaHE JKUIE M paBHE IOIMHKOBaHE
xwure ykynHa Bucuae 2.0 m. [locraBibene cy nBe kamwje
jenHa xosncka mupuae 3.0 M U jemHa Meniavyka MuprHe
1.5m.

plot was created (Figure 20). It included elevation data
for the terrain on which the position of each tree was
presented.

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

Cauxka 19. buonHnukanujcka tauka Husoa 2 - Moxpa ['opa

Figure 19. Level Il sample plot — Mokra Gora

Y okBHpY oOrjiefHe TMapueie HU3ABOjeHE Cy
takohe Tpu HameHcke mnoamapuene (mormapuena 3a
IpPOLIEHY CTamba KpyHa W IIpUpacTa, [OTHapLena 3a
3eMJBHMINTA M TOTHApIeNa 3a MPHU3EMHY Berartaiujy)
auMeH3dja 25x25 M 3a cnpoBoheme MOHHTOpWHra M
buffer 3ona.

3a ¢nopucTHuka W BereTanujcKka UCTPaKUBAbA
y OKBUpY moTmapuene 3a npusemny sererauujy [T 1
U3/IBOjeHE Cy YeTpH OIJIeJHE mapliernie y BUIy KBajapaTa
mumensuje 10x10m.

Ha ornennom moJby je mocraBjbeHa ompema 3a
n3Boheme nmporeca MOHUTOPUHTA U TO:

o 15 KomekTopa 3a BIIQXKHY JACHO3UIN]Y
(,,Throughfall*) koja mpoaszu kpo3 KpyHe cradana.
. 15 xomekrtopa (cakymsbayd) LIYMCKOT

Three 25x25 subplots for specific samplings
were established within the sample plot (one subplot for
the assessments of crown condition and tree increment,
one for soil surveys and one for ground vegetation
assessments) as well as the buffer zone.

Within the subplot for ground vegetation
assessments SP1, four square sample areas of 10 x 10 m
were established for the purposes of floristic and
vegetation surveys.

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

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

* 15 literfall collectors (samplers),

* 5 snow collectors (‘'Bulk"),
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omasa.
. 5 xoJyekTopa 3a cHer (,,Bulk®).
o 5 xomektopa  (“Stemflow”) 3a
Y30pKOBam-€ JICMO3MIIN]j€ KOja Ce CIMBa HU3 CTa0IIo.
J 3 rpaBUTalMOHa  JH3MMETpa  3a

CaKyI/baHe M aHAIM3y XEMHjCKOT CacTaBa 3E€MJBHIITHOT
pacTBopa.

° Kyhuia 3a cmemraj onpeme u
UHCTPYMEHATA.

* 5 collectors (‘Stemflow’) for sampling

deposition that pours down the tree,

» 3 gravity lysimeters for the collection and

analysis of the chemical composition of soil solution,

» a small house for storing the equipment and

instruments.
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LEGENDA:
———— Granica povrsine stanice Nivoa Il (ograda) v Kolektori za vlaznu depoziciju (15) Kolektori za vlaZznu depoziciju koja se sliva niz stabla
Granica potpolja * Stabla za folijarne analize
PP1,2,3 Ppotpolia 2 Stabla za pracenje stanja kruna i prirasta * Stabla za odredivanje starosti
Granica buferne zone @ Uzorkovanje zemljista @ Kolektori za umski opad
————— Granica povr$ine za pracenje prizemne vegetacije Zemljisni profili i lizimetri @ Kolektori za sneg

7
Cauxka 20. J/lururajiHyu CUTYaIllMOHH TUIaH M3BEIEHOT CTama oriieaHe nospuuHe Mokpa ['opa

Figure 20. Digital field map of the sample plot on Mokra Gora

! CutyanioHy 1iaH U3BEACHOT cTama je u3pahen y MHcTuTyTy 3a nrymapcTBo y beoramy y AuruTanHOM OOJHMKY y CKJIaay ca
cratbeM Ha Ttepeny./ A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the
field.
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3a mpaheme cTama KPOLIbU Y OKBUPY OTJIETHE
mapiesne W3ABOjEHA je HaMeHCKa mojamapuena 2
nuMeHsdje  25x25M. Y okBupy mormaprene 2
u3aBojeHa cy 32 crabaja Ha KOjUMa je OLICHEHO CTambe
KPOILIEHH.

VY Toky 2013. roamuu, ypaljeHa cy Mepema
Koja ce 00aBibajy KOHTHHYHPAaHO W Ha TOIUIIHEM
HUBOY;

- YpaljeHe cy aHanmm3e crama KpOIIbH 3a 32
ctabana kKoja cy ogabpana 3a Ty CBpPXY.

- W3BpuieH je mpeMep BUCHHA M YHAaKPCHUX
MPEYHUKA CBUX CTabaia y OKBUPY HoTnapuene 2.

- ¥V mwby JeTepMHUHANMje TUMA 3eMJBHUINTA Ha
OTJIC/IHO] TapIeld OTBOpPEHa Cy TpU TENOJIOMIKa
npopusa M3 KOJUX CYy Yy3€TH Y30pLU 33 XEMHjCKE
aHAJIM3e IO MEIOTCHETCKUM XOpM3oHTHMa. M3 mermx
npoduira y3eTu cy y30puu y HEHapyIIeHOM CTamy MO
Komenkom.

- Ha mognapuenu 3a 3emspuiure IIII 3 y3era
cy 24 mojemuHadHa Yy30pKa 3eMJBHINTA ca IIeNe
noBpuMHe momohy conze.

- V3etu cy y3opuu notpeOHU 3a QropucTHIKa
W BEreTalyjcka WCTPAKHBamka, JECEHH  aCIeKT
MpU3EMHE U BETeTalllje CPeIhEr ClipaTa y CacTOjuHH.

- VY30pkoBame BIaKHE JIEMO3UIHjE U3
,»Throughfall“ u “Stemflow” xosiexkropa u 3eMspbHIITHOT
pacTBOpa M3 TPaBUTALMOHKX JIM3UMeTapa paheHo je Ha
MCCCYHOM HHUBOY.

- [Ipu cBakOM TEPEHCKOM H3JIACKy MPaKHCHU
Cy KOJIEKTOPH 32 JINCHU ONaJI.

- Y3eru cy y3opuu ca oxpeheHux crabana 3a
npolieHy omrehema o7 030Ha U (oJIMjapHy aHAIH3Y.

- 3a JeTepMHHHUCAKE METEOPOJIOIIKUX YCIOBa
oOpaheHn cy mnomamy ca METEOpOJIOIIKE CTaHHIE
Peny0Onukor xuapomereoposiomkor 3asona CpoOwuje
Ha 3natudopy.

3anmicHUK ca JaTyMOM 3a KOHTHHYHpaHa
Mepema 1 Y30pKOBambe MaTeprjajia BOAMIIA je CBaKa O]
eKWIa JEeTaJbHO TPH CBAaKOM OOWJIacKy mapiene y
(GbopMHU paZHOT TEPEHCKOr JHEBHHKA, KOjU CIYXH 32
J1a00PaTOPH]CKH U KAOMHETCKE pajl.

Y toky 2013. romuHe Ha OTJEIHOM TIOJBY
Huoa 2 y Mokpoj I'opu mocraBbeHa je apBeHa
kyhuna ox koja hie BUIIECTPYKO HOCIYKUTH M TO Kao
CIpEMHUINTE 32 MOTpeOHEe WHCTYMEHTE NIPU MepemhHuMa,
TEPEHCKY ONpeMy H anat u Jp.(ciuka 21).

Subplot 2 (25 x 25 m) was selected for the
purpose of crown condition monitoring within the
sample plot. 30 trees were singled out on subplot 2 and
the buffer zone and the condition of their crowns was
assessed.

The following  continual
measurements were carried out in 2013:

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

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

- In order to determine the type of soil
on the sample plot, three soil profiles were opened and
the samples for chemical analyses were taken on
pedogenetic horizons. Undisturbed soil samples were
taken after Kopecky.

- 24 individual soil samples were taken
using a probe on subplot SP 3 established for soil
analyses.

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

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

- Litterfall collectors were emptied in
every field visit.

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

- Weather conditions were determined
on the basis of data obtained from the Republic
Hydrometeorological Service of Serbia weather station
on Zlatibor.

Each team kept a detailed record book with the

dates of continual assessments and material sampling.
It was in the form of field reports filled for each visit
and suitable for subsequent laboratory and office
activities.
A wooden house was built on the sample plot Mokra
Gora in 2013. It has several purposes, e.g. for keeping
and storing the equipment, measuring instruments,
field tools and devices (Figure 21).

and  annual
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Cauka 21. Kyhuna 3a uncrpymenre u onpemy — Mokpa ['opa

Figure 21. Wooden house for storing instruments and equipment — Mokra Gora

OCHOBHH TOJWIILH PE3YATaTH TPOILIEHE Ha
HuBoy 2 mpyxwuhe HeomxomHe MOAATKE O YTHIAjy
IITETHUX WHCEKaTa W TIJbHMBA, LITETHOM JIEJIOBAILY
YOBEKa, KIMMATCKHX IPOMEHa M OCTaUuX OpojHHUX
YHHWIJIAIA Ha 3/IPABCTBEHO CTAE U BUTATHOCT IIyMa.

VY OynyhHOCTH, OCHM pEIOBHO IUIAaHUPAHUX
pazoBa WHTEH3MBHOI MOHMTOpPHMHIA IIyma, HoceOHa
naxma Owmhe mnoceeheHa ycaBpmaBamy KopuinheHe
METO/O0JIOTHje 1 MEPHUX MHCTPyMEHaTa, Kao U camMor
y30pkoBama. Tume he ce 00e30euTH joIr Ipernu3Huje
peneBantHe mHpopmanuje o MCPFE wnankaTtopuma
(MHOMKAaTOpU YCBOjeHH Ha MWUHHCTAPCKO]
KoH(pepeHLnjH 0 3aiTuTH ryma y EBpornu). Linss je na
pesyaTraT  u3 oApeleHHX KIMMATCKUX PETMOHA WU
KapaKTepUCTHUYHUX IIYMCKHX €KOCHCTeMa, Oymy
VOOPEAMBH ¥ TPAHCIIAPEHTHHW, HAa HHUBOY YHTaBE
Espore.

9. OLIEHA CTAIbA KPOIIIIHLY CTABAJIA —
WHTEH3UBHY MOHUTOPHHT Y 2013.
TOJINHA

VYcaBpuieH METOJOJIOIIKK TPHUCTYH HPOLECHE
CTama Kpolllkby Ha HUBOY 2, YMHM CKyIl Ha CIIMYaH HAYHH
MIOCMATPAaHUX KapaKTePHCTHKAa KPOIIHbH JIOMUHAHTHHX
crabara Ha omniegHoM mosby. JloOuwjeHe  oreHe
nHTeH3uBHOr MoHHTOpuHra (Hesenuh er am. 2011) 3a
CBaKo o7 crabana yje ce KpOIIkhe IpaTe CBaKe I'OAMHE,
nahe HakoH onpeleHor Opoja TMOHAaBJbamka OATOBOPE O

The main results of the annual assessments
carried out within the Level 2 monitoring will provide
the essential data on the impacts of destructive insects
and fungi, harmful anthropogenic effects, climate
change and other numerous factors that affect the
health and vitality of forests.

In future, apart from the regularly scheduled
activities on intensive forest monitoring, special
attention will be given to the improvement of the
applied methodology and measuring instruments, as
well as the sampling process itself. It will provide
further information on MCPFF indicators (indicators
adopted at the Ministerial Conference on the Protection
of Forests in Europe). The aim is to make the results
from certain climatic regions or characteristic forest
ecosystems comparable and transparent throughout the
whole Europe.

9. CROWN CONDITION ASSESSMENT-
INTENSIVE MONITORING IN 2013

The improved methodological approach of the
Level 11 crown condition assessment can be described
as set of characteristics of dominant tree crowns that
are monitored in a similar way. The intensive
monitoring assessments (Nevenic et al., 2011), made
for each individual tree whose crown is monitored
every year, will after a certain humber of replications
give answers to different hypothetical assumptions,
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CaMO XWITIOTETHYKHM TIPETIOCTaBKaMa O pa3jIo3umMa
BbUXOBE, HAa NpPUMEpP, H3Y3€THO HapyIIeHEe BHTATHOCTH
yclell eBUACHTHPAHOT Y3POUYHUKA U CTPYYHOT UCKYCTBA O
F,ETOBOM 3Ha4ajy M IITETHOCTH.

WNHTeH3MBHN MOHHUTOPHUHT HWCKJbyumhe (akTop
rpelike y IpOIeH! TPEHYTHOT CTama U ca curypHouthy he
y3 TPUMEHY CTaHIApIHHUX JIA0OpaTOPHjCKUX METOAa, Y
OynyhHOCTH neTajbHO OMHICATH U TPEACTaBHTH, Pasiore
3a BPETHOCTH Jedoiujanrje H3pakeHe y IMPOIEHTHUMA.
OO0jacHUTH BaXXHOCT NPHUCYCTBA Y3pOYHMKA omTehema U
JIaTH TIpenu3He KOpeJaljcKe OHOCE Iapamerapa CTamba
KPOIIKbM W MHOTHX  JpYTUX  (IEHAPOMETPHjKHUX,
CacTOjJUHCKHUX, EKOKJIMMATOJIOIIKHX, 3eMJBHIIHIX,
omrehema yciel MOBHIICHUX BPEAHOCTH TOJNyTaHaTa Y
Ba3yXy, MO OWJbKE HEMOBOJHHOT XEMH3Ma JIETO3ULUjU
KUIIEe WM CHEra, MPeKOrpaHMYHHUX BPEIHOCTH INTETHUX
Marepuja y 3eMJbHIITHOM PacTBOPY) WJIM CYIPOTHO CBEMY
IPHUCYCTBO JINIIIAjeBa Ka0 HHIUKATOpa 37[paBe CPEeIIHE.

Y ¢okycy wucnuTHBama NPH HHTCH3UBHOM
MOHHUTOPUHTY 3a OLIEHY CTama Kpollku Kao u 3a Huso 1
cy omleHa aedoiujanyje U IEeTEeKTOBame omrehema, a u3
BUX Cy U3BEJCHH W CTaTyc crabana, ceHka (omreheHocT)
KPOUIBH, BUAJBUBOCT KPOIIHH, IIOAOHOMICHE BUAJBUBOT
JieJia KPOIIibH, IPUCYCTBO CEKYHIapHUX W300jaKa.

Orena CTama KpOIIHHI crabarna Ha
OuouHAMKalMjckoj Tauku Hwupo-a 2 Ha KomaoHuky
u3Bpiena je 17.10.2013. roaune. OneHa je u3BpIIeHa Ha
30 crabama cmpdye, KOja Cy HaMEHCKM H3/BOjeHa 3a
rojuinme npaheme crama KoLk, Ha TOATApIesH 2.

OCHOBHM  MMOJAIM, OMJIAHE CTaHUIE Ha
Komaonwuky natu cy y HameHckoj tabenu PLT (Tabena 8).

Onena crama Kpolmmu crabama oOyxBaTmia je
onpehuBame cremeH Jaedoiujandje  aCHMUIAIMOHUX
oprana, Cylieme — yKiIamame cradana, craTyc cradana,
CEHKa KPOIIbH, BUAJBUBOCT KPOLIBU U TPAHCIAPEHTHOCT
mumiha. ITporeHa crama Kpolnmy crabaia je u3BpIlcHa Ha
HauuH Koju je mpensulieH [IpupyduHukom o Meromama u
KpUTEpUjyMHUMa 3a YycarjalleHO Y3uMame Yy30paKa,
npoueHy, mnpaheme W aHaMM3y pe3yiaTara yTHUIaja
3araljea Bazlyxa Ha IMIyMe JIOHETUM OJf CTpaHe
MelhyHapoTHOT KOOIEpaTHBOT TMporpama 3a IMPOIEeHY |
npaheme yrumaja 3arahema Bazgyxa Ha myme (ICP
Forests Manual, [Teo 2).

Takohe cy Ha M3JBOjeHH CTa0JIMMa JETEKTOBaHA
omrehema. 3a cBako crabilo KOA Kora je YOYEeHO
omrehewe nata je JOKaluja, CHMITOM, Y3pOK H
WHTEH3UTET omTehema

VY tabemn 9 m 10 nmatm cy mapamerpu cTama
KpPOLIbY M HapaMmeTpu omrehema Ha OMOWHAWKAIN]CKO]
tauku HuBo-a 2 Ha Konaonwky y 2013. roguau.

such as the causes of the serious deterioration of forest
vitality (by identifying the causes and applying the
expert knowledge in dealing with them).

Intensive monitoring will eliminate the error
factor from the assessment of the current state and by
applying standard laboratory methods, it will give a
detailed explanation of defoliation values, expressed in
percentages. It will further explain why we find the
presence of damaging agents important and determine
the correlations between the crown condition
parameters and various other factors (dendrometric,
stand, ecoclimatological, soil, types of damage caused
by high levels of air pollution, unfavourable soil
chemistry, rain or snow depositions, transboundary
damaging substances in the soil solutions) or it will on
the other hand, explain the presence of lichens which
are important indicators of healthy environment.

As it was the case with the Level I, intensive
monitoring for the crown condition assessment is
focused on the assessment of defoliation and
identification of damage. They are further used to
define tree status, crown shading, crown visibility,
fruiting of the visible part of the crown and the
presence of secondary shoots.

The crown condition assessment on the Level
Il sample plot on Kopaonik was carried out on October
17" 2013. The assessment included 30 spruce trees,
selected for the purpose of annual crown condition
monitoring on subplot 2.

The most important characteristics of the
sample plot on Kopaonik are presented in the
purposeful Table PLT (Table 8)

The assessment of crown condition included:
intensity of defoliation of assimilation parts,
mortality—removal of trees, tree social status, crown
shading, crown visibility, foliage transparency. The
assessment of tree crown condition was done in
compliance with the ICP Manual on methods and
criteria  for harmonized sampling, assessment,
monitoring and analysis of the effects of air pollution
on forests, made by The International Cooperative
Programme on Forest Condition Monitoring (ICP
Forests Programme, Part 2).

Damage was detected and identified on the
selected trees. For each tree with detected damage,
location, symptoms, cause and intensity of damage
were determined.

Tables 9 and 10 show the parameters of crown
condition and parameters of damage on the sample
plot on Kopaonik in 2013.
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I'paduxon 6. Yropenuu npukas aedosnujanuje y nepuoay 2010-2013 — Huso 2, Konaonuk

Graph 6. Comparative graphic representation of defoliation from 2010 to 2013, Level 11, Kopaonik

[Iponenar crabasa koja Hucy 3axBaheHa
nedonujarjom y 2013, roguau Ha BUT Komaonuk y
OJIHOCY Ha TPEIXOJHE TPU TOoAMHE je moBehaH.
HesnartHno je noBehan u mponeHat MpTBUX cradana, JoK
je mpouenar crabanza ca yMmepeHoOM aedoujannjoM
CMameH Yy OJHOCY Ha mpeaxojnHe roauHy. Y 2013.
TOAMHM HHM KOJA jJEAHOr cTabjla Koja Cy HaMEHCKH
u3BOjeHa 3a npaheme crame KpyHa HHje 3a0eleKeHa
jaka nedonujarmja.

Hana 17.10.2013. u3BpIleH je mperjien U oleHa
3IpaBCTBEHOT cTama onxadpanux 30 crabama cmpue.
[Mpunvikom mpernena je yTBpheHO Ja je oa OCHHUBamba
orjieqHe mapIesne IOIUIO [0 MOTHYHOT Cymema 4
crabna. PerucrpoBana je camo Omara xyiopo3a W
JISIMMUYHA HEKpo3a 4YeTWHA Ha ctabmmuma Op. 78, 79 u
86 u Tpynex y npuaanky crabma o6p. 98. Ha nenoj tauku
Cy y BEJHKOj MepH npucyTHH juiajesu Usnea barbata
KOjH Cy WHIIUKATOP YHCTOT Ba3ayxa.

In comparison with the previous three years, the
percentage of trees with no defoliation had increased on
the sample plot Kopaonik in 2013. The percentage of
dead trees had slightly increased, while the percentage
of trees with moderate defoliation decreased compared
to the previous year. Severe defoliation was not detected
in the trees selected for crown condition monitoring in
2013.

The inspection and assessment of the health
condition of 30 selected spruce trees was done on
October 17", 2013. It was then observed that 4 trees had
died since the establishment of the sample plot. Only
weak chlorosis and partial necrosis were registered on
the needles of trees 78, 79 and 86, while tree 98 had
decay in the stem base. Lichen Usnea barbata, which is
an indicator of clean air, was abundantly present on the
whole sample plot.
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Cauka 22. bnara ximopo3a yeTrHa cMpUe

Figure 22. Weak chlorosis of spruce needles

HNPEHAMHOXKEBE IOTKOPEHHAKA CMPYE HA
BUOUHIUKAILIMJCKOJ TAUKHU HUBOA 11 HA
KOIMAOHUKY

WHTepaknuja Oujbaka M HHCeKaTa ojupebhyje
HOJIOBHHY CBHX €KOJIOIIKHX OJHOCA, Al MPUPOIHH
YCIIOBH, MOMYT EKCTPEMHUX TEMIIEPATypa U MambKa HITH
BUIIIKA aTMOC(HEPCKHX MaJaBMHA, MOTY JIOBECTH JIO
Harjor rnopacra MOTYJIalMOHE aOyHaHIHje.
IIpernocTaBiba ce aa je PU3MK 3a Hamaj MOBE3aH ca
ekcrio3unmjoM, crapomrhy, moryhHomhy cHaOneBama
ctabia XpaH/bUBUM MaTepujaMa W BOJOM, a JUHAMHUKA
Hamaja IMITeTHMX OpraHM3ama, Npe CBera HHCeKara,
3aBHCH O] HUXOBE OPOJHOCTH, BPEMEHCKUX YCIIOBa W
AQHTPOIIOTCHUX YTHIIAja, OJHOCHO AaKTHBHOCTH YOBEKa.
Jla Ou ce Oosbe pasymena I0jaBa NPECHAMHOXKCHA
MOTKOPHaKa, OCHM T[03HABamka IHUXOBE OHOIOTH]E,
noTpeOHO je y3etu y 003up U (akTope Koju yTHUy Ha
wuxoBe nomahune. Hawmme, cBe Bpcre MMajy jacHO
JneUHUCaHEe EKOJIOLIKE BaJieHCe, KOje MOTy OMTH yCKe
WY IIUPOKE, TIPeMa yTHUIIajUMa MOjeIMHUX a0MOTHYKUX
(dakTopa. AKO ce BPEJHOCTH IOjeUHHX Mapamerapa
Hal)y M3BaH OBHMX TIpaHMIA, OHU TUPEKTHO YTHUYY Ha
OIICTaHaK BPCTE y JarOM TIIPOCTOPY, OJHOCHO OHH
nocrajy orpanuuaBajyhu  (TaGakosuh-Tommh, 2001,
2002, 2003).

Ha rno6amaom oy 2013. ronuHa ce, 3ajeHO
ca 2003., Haja3u Ha YETBPTOM MECTY HAJTOILIMjUX OJ
kax ce Bpme mepema (ox 1880.). Ilpoceuna rimobamHa
Temneparypa je Omnma 3a 0,62°C Buma ox mpoceka
(13,9°C) 3a mepuoxn 1981-2010. Hajromnuja ronuna je
omna 2010., a geBer Of AeCET HAJTOIUIMHX, Y HH3Y
Mepema on 134 rommme, cy y mepuomy ox 2000. mo
nmanac. YjemHo, 2013. je TpumeceT ceama y3acTOIHA

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

The interaction between plants and insects
makes a half of all environmental relationships, but
natural conditions, such as extreme temperatures or lack
or surplus of precipitation can lead to a sudden increase
in population abundance. It is assumed that the risk of
attack is associated with the aspect, age and the ability
of a tree to supply water and minerals, while the
intensity of an attack of damaging organisms, mainly
insects, depends on their abundance, as well as on
weather conditions and anthropogenic interference, i.e.
human activities.

In order to get a full understanding of the
phenomenon of spruce bark beetle outbreak, apart from
their biology, it is necessary to have a full knowledge of
the factors that affect their hosts. Each species has well-
defined ecological amplitude, which can be either
narrow or broad, depending on the effects of certain
abiotic factors. If the values of certain parameters are
outside the limits, they directly affect the survival of the
species in a given area, i.e.they become a limiting factor
(Tabakovic-Tosic, 2001, 2002, 2003).

At the global level, the year of 2013 was
together with the year of 2003 the fourth hottest year
since the beginning of measurements in 1880. The
average global temperature was by 0.62°C above the
average (13.9°C) for the period 1981-2010. The hottest
year was 2010, and nine out of ten hottest years in a 134
year-long measurement series occurred in the period
from 2000 to today. Furthermore, the yaer of 2013 was
the thirty-seventh  consecutive year with the
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roguHa, Koja je Tommja ox mpoceka. OBHM mojanu
yKa3yjy Ha 3Ha4ajHy IpOMeHY KJIMME W CTaJTHH IopacTa
rIo0amHe TeMneparype.

Excrpemuno cymma wu Bpyha 2003. roamna
Mo3HaTa je y YMTaBOM NOJpy4jy cpenme EBpore kao
3Ha4ajHa FOJMHA MOPacTa M MoYeTKa MpodiieMa Koju Cy
MOBe3aHW ca TomyJlandjamMa NOoTKopmaka. Kako je
IIPUJIMKOM MPBOT CHUMama 3ApaBcTBeHOr crama (2010.
TO/INHA), YCTAHOBJBCHO TOTIYHO WM JCIUMHYIHO
Cylliekhe jeqHor Opoja crabanma cMpue, Kao W Hamajn
MOTKOPHh-aKa, MPETIIOCTaBKa je Jia je U y OBIe, Kao M y
nenoM nonapydjy Hammonamnor mapka Komaonwk, oBa
nojaBa HMHUIMPaHa BpeMEeHCKUM mpuminkama y 2003.
TOJIMHHU.

O6uuna cmpua - Picea abies (L.) Karsten (Fam.
Pinaceae) je BpcTa 4YMju je KOPEHOB CHUCTEM IUIUTAK,
TambHUPAcT, MOBPUIMHCKH, 0€3 IEHTPAIHOT KOpEHa, aju
3aTro0 ca OpojHMM OOYHUM. YcIleBa Ha WJIOBAaCTHM,
NEeIYaHUM W PaxiuM 3eMJBUINTHMA, TOPCKOT |
cyOanmuHCcKor mojaca. Kako wu3UCKyje XJIagHHjy H
BIKHU]Y KJIUMY, Ha FEHY BUTATHOCT BEJIUKH YTHIA]
MMajy HaBe/IeHa KIIMMAaTCKa JelIaBama.

Buranna crabia mocenyjy HEKOJIMKO HHBOA
cucreMa oj0paHe OJ Hamaja MOTKOpmaka. [IpBu HUBO
onbpaHe je WCHOymTame CMOJE HaKOH Ipojopa
MoTKOpHaka y kopy. Crabia ca 1e0/60M KOpoM U BehoM
KOHIICHTPAIIjOM CMOJIHUX Keculla yCIelHuja Ccy Y
onbujamy mokymiaja Hamaga (Nihoul and Nef 1992,
Baier 1996). [lpyru HUBO oxOpaHe yKJbydyje MPOMEHE
Merabuiazma y onusunu ynassor orsopa (Wermelinger
2004), a Tpehu je cucremcka MpOMEHa Y KOMILIETHOM
MeTabonu3amy crabna momahwna. OHa JOBOIM 10 Mamke
NPOU3BO/IIbE YIJBEHUX XHUJApara, ajd BHIIE NPOTEHHA
KOjH Cy TIOTpeOHH 3a 00paHy.

YcenemHnocT Hanajga NOTKOpHaka OJBHja ce Y
JIBA KOpaka — TMOHUPCKE jeIWHKE IIPBO HCLpIIE
nomahuHa, a 3aTUM J01a3| JI0 KOHAuHE KOJIOHW3aIHje
nejor crabna. [IpumapHO Cy NMOTKOpHAIM NPUBYYCHH
KaupOMOHHMMa, aJIi MOCTOj€ ¥ Pa3HH YTHIAjH KOjH MOTY
noBehaTd WHTEH3UTET Hamajga. Pa3Ha UCTpakuBamba
MOKAa3yjy Jia HaJIMOPCKa BUCHHA M XpaHJBUBE MaTepuje y
Ty (HOp. a3or, ¢pocdop, MarHe3rj) 3Ha4ajHO yTUIY Ha
uHTeHsuTeT Hamama Ips typographus-a (Nef 1994,
Dutilleul et al. 2000). Lexer (1995, 1997) naBoau na
MoryhHocT Hamana BehwHOM 3aBHCH Of CHableBama
BOJIOM, eKCIO3UIMje, YyAeda nApBeha ca TpymnexH,
crapoctu qoMahnHa. Crabna Ha jy>KHHUM eKCIO3HIIjama
M OCyHUYaHMM MecTuMa, crapuja ox 60-70 roxuHa,
yemhe cy wMera Hamaga. Bucoke TtemmepaType
U3pa3nuTe CyIlle UMajy CHAXKaH YTHIAj, 2 MHOTH ayTOPH
IpOMEHE KIMMAaTCKUX yCJIOBa, y CMUCIY OTOIJbaBamba M
yMamemha KOJIMYUHE aTMOC(EpCKUX MaJaBHHA, HABOJC
Kao KJbYIHE Y UHTEPAKITHjU JOMahuH — MOTKOPHAK.

buonoruja Behnre moTkopmaka mpuiiarohena je

temperatures above the average. These data indicate a
significant change in climate and a steady increase in
global temperature.

As it was extremely dry and hot in 2003, the
whole of central Europe faced the problem associated
with the population of spruce bark beetle. Since the first
assessment of the health condition in 2010 revealed
complete or partial dieback of a number of spruce trees,
we assumed that the attack of the spruce bark beetle in
the whole of the National park Kopaonik was initiated
by the adverse weather conditions in 2003.

Common spruce - Picea abies (L.) Karsten
(Fam. Pinaceae) is a species with a shallow, top soil root
plate, without a taproot, but with a large number of
lateral roots. It grows well on loamy, sandy and loose
soils of submontane and subalpine belts. As it requires
cool and wet climate conditions, its vitality was greatly
affected by the above described climate events.

Vital trees have a multileveled defense system
against the bark beetle attacks. The first level of defense
is exhibited through releasing resin after the bark beetle
has entered the bark. Trees with thick bark and dense
resin ducts seem to be more efficient in repelling attack
attempts (Nihoul and Nef 1992, Baier 1996). The
second level of defense involves changes in the
metabolism around the entrance hole (Wermelinger
2004), and the third level is a systemic change in the
whole tree metabolism, which leads to the production of
fewer carbohydrates but more proteins, which are
needed for defense.

Successful bark beetle establishment occurs in
two steps - first the tree’s defenses are exhausted by
pioneer beetles and then the final colonization of the
whole tree occurs. Bark beetles are primarily attracted
by kairomones, but there are other factors that can
increase the intensity of their attack. Various researches
indicate that altitude and soil nutrients, such as nitrogen,
phosphorus, and magnesium, have a significant
influence on Ips. typographus attack rates. (Nef 1994,
Dutilleul et al., 2000) Lexer (1995, 1997) found that the
attack probability depended mainly on the water supply,
aspect, the proportion of decayed trees, the age of the
stand. The trees on sunny sites exposed to south, above
60-70 years of age are more susceptible to attack. High
temperatures and extreme droughts have a strong
influence and a number of authors who deal with climate
change find global warming and a decrease in
precipitation very important for the interaction between
the bark beetle and its hosts.

The success of most bark beetle attacks depends
on the physiological state of the attacked tree. Most
species bore into physiologically weakened trees
(secondary pests). A small number of species are
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cTamy (hU3HONOMIKOT cTpea JomahnHa, mTo 3HAYHU Ja ce
yoymyjy camo y ¢usuonomkn ocmabena crabna
(cexynnapHe mrerounHe). Mamu Opoj BpcTa je y CTamy
a TONI ojApeheHNMM YCIOBMMa Hamaiajy W IOTIIYHO
3[paBa, BUTAJIHA, CTablla, OAHOCHO IOCTaHy IPHMapHE
HITETOYHHE. Ips  typographus wu  Pytiogenes
chalcographus cy mno3natm mno TOME Ja uUMajy
CIIOCOOHOCT IPaMaTHYHOT MTPEHAMHOXKEHHA.

[lecTo3yOn cMpuuH TOTKOpmak - Pityogenes
chalcographus  Linnaeus, 1761 je  mwupoko
pacmpocTpameHa eBpOIICKa BpCTa Koja ce KO Hac, Ha
CMpuYH, jaBJba Y OOMMHHM Tpajaijama 3ajeqHo ca Ips
typographus. Passuja aBe reHepanuje romuinmbe (IpBO
pojeme TOYSTKOM ampuia, APYro IOYETKOM jyiia).
3umyje y cramujymy umara. [Ipu HopmanHOj OpojHOCTH
KUBH Ha TIpaHaMma CTapujer, HapO4YHTO Ociadesor
npeeha, amu mpu 3HaTHOM mnoBehamy MoMmynanroHOT
HHUBOA TMOCTaje MpUMapHa. XOIHHUIM Cy 3Be3aacTu (3-7)
U 0/Bajajy ce on OpadHe KOMOpHIIE KOja ce Halla3u
NOTIYHO Yy KOpHW, Te H3rjeJa Kao Jla MaTepUHCKH
XOJTHUIM TOYHBY 3aceOHo. JlapBeHU Cy rycTo 30HjeHH
jemaH y3 Apyru u Jocta KpaTku. JIyTKHHE KOJeBKe ce
takohe Hamaze y kopu. [Ipesummyje moa KopoMm y
CTaJuyMHUMa ofjpaciie JapBe, IyTke u uMara. OBa BpcTa
nMa OpojHe mpupoaHe HempHjartesbe. On mapasuTonsa,
Haj3HAYajHMje Cy: M3 peda  ONHOKpWiala -
Cheiropachus quadrum (Fabr.), Dinotiscus eupterus
(Walk.), Eurytoma blastophagi (Hedqvist), E.
longicauda VYang, E. morio Boheman, Mesopolobus
typographi (Ruschka), Rhapalicus quadratus

(Ratzeburg), R. tutela (Walk.) ... I'maBaun npenatop je
Bpcta Thanasimus formicarius u3 pena Coleoptera (fam.
Cleridae) (PocueB u npyru 2006).

capable of attacking healthy, vital trees. They can
become primary pests only under certain favourable
conditions.  Ips  typographus and  Pytiogenes
chalcographus are known as species with dramatic
outbreaks.

The spruce  bark  beetle  Pityogenes
chalcographus Linnacus, 1761 is a species widely
distributed in Europe and in our country it occurs in
strong outbreaks together with Ips typographus. It forms
two generations a year (the first brood at the beginning
of April and then at the beginning of July). They
overwinter as imagoes. When they are within the limits
of normal abundance, they live on the branches of old
and weakened trees, but when the population becomes
more abundant, they can attack strong and vital trees.
They bore 3-7 star-like tunnels and make mating
galleries in the bark. Maternal galleries seem to be
separated from them. Larval tunnels are densely
crowded and very short. Pupal chambers are also in the
bark. They stay under the bark at the stage of adult
beetle, pupa and imago. This species has a number of
natural enemies. The most important parasitoids are the
following Hymenoptera species: Cheiropachus quadrum
(Fabr.), Dinotiscus eupterus (Walk.), Eurytoma
blastophagi (Hedgvist), E. longicauda Yang, E. morio
Boheman,  Mesopolobus  typographi  (Ruschka),

Rhapalicus quadratus (Ratzeburg), R. tutela (Walk.) ...

The most important predator is Thanasimus
formicarius from Coleoptera (fam. Cleridae), (Rosnev et
al., 2006)

Cimka 23 u cauka 24. Ips typographus — umaro u cucTeM XoJHUKA

Figure 23 and figure 24. Imago and the system of tunneling
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I
Cauke 25 — 28. Ips typographus u Pytiogenes chalcographus — mocnenuiie mpeHaMHOKEmHa HAa CMPYH

Figures 25-28. Ips typographus and Pytiogenes chalcographus — consequences of the outbreaks on spruce trees
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Benuku cMpunH noTkopmak - Ips typographus
Linnaeus, 1758 y EBponu je mo3HaT Kao Haj3Ha4ajHHUjU
HenpujaTesb cMpue. Hactamyje NMpBEHCTBEHO crapuja
nexxeha u omrehena nybeha crabma, u To ca Ae0pOM
kopom. Kana nolje o 3HatHOT moehama mnormynanuoHor
HUBOA, Hamajga W 3ApaBe Oumsbke. MMa JOBOCTPYKY
reHepaijy (IIpBO pojeme y anpuity, Ipyro y jyiy), aiu
y OKBHpY je/IHe, pa3BHja U cecTpuHCKe. Bpmo decto ce
jaBjba y TpajandjaMa Ha BEIMKHM MOBPIIMHAMA.
MarepuHCKH XOTHHIM Cy IBOKPAaKH WM TPOKPAKH,
BEPTHKAIHU, OpayHa KOMOpPHWIIA CMEIITEHa IOTIYHO Yy
Kopu. JlapBeHH XOAHWIM TyCTO 301jE€HH, BHjyTaBH, 10 6
oM nyru. [IpesuMmbyje moa KopoM y CTaaujyMy MMara.
Y npupogHUM cacTojuHAMa CMpYe OpOjHOCT BEIHUKOT
CMPYHMHOT TOTKOPHaKa YIJaBHOM peEryjuiy OpojHe
Mapa3uToOMJICKE BpPCTE, a Haj3HAYajHUjEe Cy: U3 pelaa
OMTHOKpUIIaa - Calosota conifera Yang, C.
microspermae Yang, Eupelmus urozonus Dalman, E.
vesicularis (Razius), Cheiropachus quadrum (Fabr.),
Dinotiscus eupterus (Walk.), D. aponius (Walk.), M.
unifasciatus  Furster, Mesopolobus  typographi
(Ruschka), Roptrocerus brevicornis Thomson, R. mirus
(Walk.) ... T'maBau mpematop je Bpcta Thanasimus
formicarius u3 pena Coleoptera (fam. Cleridae) (Pocuer
u npyru 20006).

Ha ornennoj mapuenu (OMOMHAMKAILIMjCKA TavKa
HuBoa |l) 3a mpaheme u mpoueHy yTHiaja Ba3gylIHHX
3araleba W BHUXOBUX edekara |y  IIyMCKUM
eKOoCHCTeMuMa, Koja Cce Hajasu y  HOApy4jy
Hanmonanuor mapka KomaoHWk y 4YHCTOj cacTOjHHU
cmpue crapoctr Behe on 60 ToaMHa, Ha CEeBEpO3aIaIHoj
eKCTIO3UIMjH ¥ HAJMOPCKO] BUCHHH ox 1720 M, on
camor ocHuBama (2010. romuHa) peructpyjy ce
nojenMHayHa crabla HamagHyTa oOJf CTpaHe JBe
HajIOMHHAHTHH]jE BPCTE MOTKOpIbaka - Ips typographus
u Pytiogenes chalcographus. IIpBe roaune Hamnaj je 61o
c1abor MHTEH3UTETa U criopaanyad, 1a ou y 2013. ymao
y KyJIMHHaUMOHy a3y y TMOjeJMHUM JeIOBHMA
cactojuHe Ha OWOWHAWKANMjckoj Tauku. OJ yKyImHOT
opoja cradana (195), wux 26 win 13,4% je 3amocenHyTo
O]l CTpaHe OBE JIB€ Haj3HauajHHje BPCTE MOTKOPHAKa
cMpue, IPH YeMy c€ TOTaHO ocymmiio 19 crabama mwimm
73,1% ox yKymHOT Opoja HalaJIHyTHX.

The spruce bark beetle - Ips typographus
Linnaeus, 1758 is well-known as the most dangerous
spruce enemy. It primarily attacks old and damaged
lying trees with thick bark. When its population
becomes more abundant, the spruce bark beetle can
attack healthy trees. There are two generations (one
brood in April and the second in July), but they often
produce sister broods within one generation. They often
occur in outbreaks that affect large areas. Maternal
galleries are two-armed or three-armed and vertical.
Larval tunnels are densely crowded and winding, up to
6 cm long.

In natural spruce stands, the number of the
spruce bark beetle - Ips typographus is regulated by a
number of differents parasitoidic Hymenoptera species:
Calosota conifera Yang, C. microspermae Yang,
Eupelmus urozonus Dalman, E. vesicularis (Razius),
Cheiropachus quadrum (Fabr.), Dinotiscus eupterus
(Walk.), D. aponius (Walk.), M. unifasciatus Furster,
Mesopolobus  typographi  (Ruschka), Roptrocerus
brevicornis Thomson, R. mirus (Walk.) ... The most
important predator is Thanasimus formicarius from
Coleoptera (fam. Cleridae), (Rosnev et al., 2006)

Indvidual spruce trees attacked by the two most
dominant species of spruce bark beetle - Ips typographus
u Pytiogenes chalcographus have been detected on the
Level Il sample plot on Kopaonik since its establishment
in 2010. The plot was established for monitoring and
assessment of air pollution and its effects on forest
ecosystems. It is located in a pure spruce stand older
than 60 years with a northwestern aspect and at 1720
m.a.s.l. The first year attack was weak and sporadic and
in 2013 it reached its culmination in some parts of the
stand on this sample plot. Out of the total number of
trees (195), 26 or 13.4% was infested by these two most
dangerous species of spruce bark beetle. Out of the total
number of infested trees 19 trees or 73.1% died.
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Ta6ena 8. XX2012. (PLT) Tabena ca momaMma o mapiieiy W31B0jeHOj 3a OIICHY CTamba Kpolmby cradana, Huso I, Komaonuk
Table 8. XX2012. (PLT) Data on the plot selected for crown condition assessment, Level 11, Kopaonik

Pennn 6p Kon npxase bpoj napuene Harym ouene l"eu(;;p 1(1:{(:(& l"eor)}:( ?,I(EZK& ;iiiﬁz;ﬁﬁa Mﬂeer;Ig/II;K?HI/I_Ja Ocrana 3anaxarma
Sequence number Country Code Observation plot Date of assessment Lat]ijtude L)g\gitude Altitude i Team identification Other observations
1 67 2 171013 +43°17'30" +20%48'50" 35 REIGO
Taodena 9. XX2012. (TRC) [TapameTpu crama kpomurbu, Huso 2, Komaonuk
Table 9. XX2012. (TRC) Crown condition parameters, Kopaonik
Pef;%s: * bpoj mapuene . Cymer.e — Bunssusoct N TpancnapeHTHOCT
Sequence Observation II[DaTyM MpoLICHE bpoj crabna ch_Ta YKJIabhambe CTaT}_/c crabna| Cenka KpOIIFe Kpolibe )Ied)om_dj ammja mha Ocrana 3aMaKama
number of | plot number ate of survey Tree number Tree Species code R;rg(r)t\;?ilts & | Social class Crown shading Visibility Defoliation Foliage transparency Other observations
trees y

1 2 171013 75 118 01 1 2 2 5 25 Usnea barbata
2 2 171013 76 118 01 1 1 2 15 20 Usnea barbata
3 2 171013 78 118 01 1 2 2 10 25 Usnea barbata
4 2 171013 79 118 01 1 1 2 15 25 Usnea barbata
5 2 171013 80 118 01 1 1 2 10 25 Usnea barbata
6 2 171013 85 118 01 1 2 2 10 25 Usnea barbata
7 2 171013 86 118 01 1 3 3 10 30 Usnea barbata
8 2 171013 87 118 01 3 3 3 35 70 Usnea barbata
9 2 171013 88 118 38 5 6 2 100 99 Usnea barbata
10 2 171013 91 118 41

11 2 171013 92 118 01 2 3 3 30 60 Usnea barbata
12 2 171013 93 118 01 1 3 3 30 60 Usnea barbata
13 2 171013 94 118 01 3 3 3 40 80 Usnea barbata
14 2 171013 95 118 01 2 3 3 20 30 Usnea barbata
15 2 171013 96 118 01 1 4 4 20 30 Usnea barbata
16 2 171013 97 118 01 1 3 3 15 50 Usnea barbata
17 2 171013 98 118 01 1 3 3 20 80 Usnea barbata
18 2 171013 113 118 01 1 2 2 20 60 Usnea barbata
19 2 171013 114 118 01 1 4 3 20 80 Usnea barbata
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Pennu 6poj
crabna Bpoj mapuene Cymere — Bunseusoct TpancnapeHTHOCT
- Jatym npouene Bpoj crabna Bpcra ykiamame | Craryc crabna| CeHka KpOLIbe Jebonujanuja Ocrana 3anaxama
Sequence Observation - f - KPOLIHE o nuuha -
Date of survey Tree number Tree Species code Removals & | Social class Crown shading S Defoliation . Other observations
number of | plot number mortalit Visibility Foliage transparency
trees y
20 2 171013 115 118 01 1 3 3 25 50 Usnea barbata
21 2 171013 117 118 01 1 4 3 25 50 Usnea barbata
22 2 171013 118 118 01 1 3 2 20 65 Usnea barbata
23 2 171013 119 118 38 3 3 3 100 90 Usnea barbata
24 2 171013 120 118 01 1 1 2 30 40 Usnea barbata
25 2 171013 121 118 01 1 3 3 15 20 Usnea barbata
26 2 171013 124 118 01 1 2 2 20 60 Usnea barbata
27 2 171013 125 118 38 5 3 3 100 99 Usnea barbata
28 2 171013 126 118 01 1 2 2 15 40 Usnea barbata
29 2 171013 77 118 01 1 3 2 15 30 Usnea barbata
30 2 171013 123 118 01 1 1 1 15 20 Usnea barbata
Ta6ena 10. XX2012. (TRD) ITapamerpu omrrehera, Hugo 2, Konaonuk
Table 10. XX2012. (TRD) Damage parameters, Level Il, Kopaonik
Penu Gpoj . Omrehenn neo O3Haka Heoy
cra6na bpoj napuerne Jla TIpOIICHE Bpoj cTabna crabia CumnToM CHMITTOMA KPOIIEHBH Bpewe nacrania V3pok Hasus yspoxa nrensurer Ocrana 3anaxama
Sequence Observation TYM TIport Pej e e POIIERH omrrehema P Scientific name omreherma ;
Date of survey Treenumber |Specification of| Symptom | Specification | Location in Cause Other observations
number of | plot number Age of damage of cause Extent
trees affected part of symptom crown
1 2 171013 75 Usnea barbata
2 2 171013 76 Usnea barbata
3 2 171013 78 11 11 56 3 3 301 Chrysomyxa 1 Usnea barbata
4 2 171013 79 11 11 56 3 3 301 Chrysomyxa 1 Usnea barbata
5 2 171013 80 Usnea barbata
6 2 171013 85 Usnea barbata
7 2 171013 86 11 11 56 3 3 301 Chrysomyxa 1 Usnea barbata
8 2 171013 87 Usnea barbata
9 2 171013 88 Usnea barbata
10 2 171013 91
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Pennu 6poj

. Omrehenu neo O3Haka Heoy
crabna Bpoj napuene i Bpoi c1ab 6 C Bpeme Hacranka v Hasus y3poka WuTtensurer o
Sequence Observation ATYM TPOTICHE pej crabra erabna HMITTOM CHMITTOMA KPOIIERHL omrrehema 3poK Scientific name omrrehema CTana sanaxarma
Date of survey Treenumber |Specification of| Symptom | Specification | Location in Cause Other observations
number of | plot number Age of damage of cause Extent
trees affected part of symptom crown
11 2 171013 92 Usnea barbata
12 2 171013 93 Usnea barbata
13 2 171013 94 Usnea barbata
14 2 171013 95 Usnea barbata
15 2 171013 96 Usnea barbata
16 2 171013 97 Usnea barbata
17 2 171013 98 33 11 60 3 390 1 Usnea barbata
18 2 171013 113 Usnea barbata
19 2 171013 114 Usnea barbata
20 2 171013 115 Usnea barbata
21 2 171013 117 Usnea barbata
22 2 171013 118 Usnea barbata
23 2 171013 119 Usnea barbata
24 2 171013 120 Usnea barbata
25 2 171013 121 Usnea barbata
26 2 171013 124 Usnea barbata
27 2 171013 125 Usnea barbata
28 2 171013 126 Usnea barbata
29 2 171013 77 Usnea barbata
30 2 171013 123 Usnea barbata
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KonBeHnmja o 1a/bHHCKOM NPEKOrPaHMYHOM 3araljemy Ba3ayxa
Mebhynapoanu KoonepaTnBHu nporpam 3a npoueny u npaheme yrunaja zarallema pasayxa Ha myme
IInan EBponcke YHuje 3a 3alITUTY 1IyMa o1 aTMocdepckor 3araljema
Toauummy u3BelITaj 0 3APABCTBEHOM CTamy INIABHUX BpcTa Apeeha Ha ocHoBY nedonnjanuje

Convention on Long-Range Transboundary Air Pollution

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

3emiba (pernon) Vk. ITop. 3emibe (1000 xa): Y. Hosp. lllyma (1000 xa) : Hcrpazkena no.. uryma (1000 xa): Hcrpaxusame 2013 - Konaonuk
Peny6smka Cpouja Total area of country (1000 ha): Total forest area (1000 ha): Forest area surveyed (1000 ha): Yerunapu
Country (region): Serbia 8836 2360 103 O6pazan Al
Repablic of Serbia
Haumonannu oxkan  ueHTap YkynHa nopunHa yeruHapa (1000 xa):  Ykynxa nospumHa aumthapa (1000 xa): Surv_ey 2013
HucTuTyT 32 mymapcTBo — Beorpax Total conifer area (1000 ha): Total broadleaved area (1000 ha): Conifers
Institution (National Focal Centre): 179 2181 Form Al
Institute of Forestry, Belgrade
Iepuon uctpaxxuBama/Survey period: 17.10.2013.
Kaacudukanuja / Classification Ipouenar cradana ca nedomjanujom/ Percentage of trees defoliated
Crabaa crapa 10 59 roauna Cra0aa crapa 60 roquna v BuIne
Trees up to 59 years old Trees 60 years and older
12 |3 |4 |5 6 7(1-6) 8 9 (10 |11 |12 13 14 15
(8-13) (1-14)
Bpcra/ species:
OCT.BpCTE YKyInno 118 OCT.BpCTE YKynno Cae ykyI.
others total others total grand total
noBpumnHa Bpere / area of species
6poj y3opkoBanux crabama/ no. of sample trees 29 29 29
kJ1ace gedoaujauuje npoil. ry0uTKa YeTHHA
defoliation class percentage of needles loss % (% (% (% |[% % % % % |% |% |[% % % %
Hema negout. 0 0-10% 17.24 17.24 17.24
not defoliated . . .
ciaaba gedoa. 1 o
ymepena gedoa. 2
moderately defoliated >25-60 % 17.24 17.24 17.24
jaka nedor. 3
saverelydefoliated >60% <100 % 0.00 0.00 0.00
cyBO 4 o
dead 100% 10.35 10.35 10.35
Yxynno/ total 100 100 100
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KonBennuja o 1aJsMHCKOM NpeKorpaHu4yHoM 3araljemy Ba3ayxa
Mehynapoanu KoonepatusHu nporpam 3a npoueHy 1 npaheme yrunaja sarahema Ba3ayxa Ha myme

IInan EBponcke YHuje 3a 3alITuTy 1yma o arMmocgepckor 3arahema

Tlopnunmbu M3BeNITaj 0 3PABCTBEHOM CTalby INIABHUX BpcTa ApBeha Ha ocHOBY nedoaujanuje
3emspa: Penyouka Cpouja

Convention on Long-Range Transboundary Air Pollution

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

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

Country: Republik of Serbia

Cwmpua Picea abies L.

Cmpua

Survey

Form C

Oopasan I

Picea abies L.

HUcrtpaxuBame 2013 - Konaonuk

2013

% crabaina ca gedoamnjaumjom / %

trees defoliated

opoj .
OTJIEIHUX opoj npgmepnux Kkiaaca 0 Hema kJaca 1 ciiaba kaaca 2 ymepena KJaca 3 jaka KJace 2-4 ymepeHa lcnace 1-4 cxaga no
napueJja crabana nedoaujauuje nedoaujanuja Aepoamjannja nedoaujanuja KkJaca 4 cyBo 110 CYyBO cyso
no. of sample no. of sample class 0 class 1 slightly class 2 class 3 class 4 dead class2to 4 class 1to 4
plots trees not defoliated defoliated ?2?;:;23/ severely defoliated moderately to dead S"%Zgg 0
1 29 17.24 55.17 17.24 0.00 10.35 27.59 82.76
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Ha Owounnmukanujckoj taukun HwuBo-a 2 llpHu
BpX OIICHAa CTama KpOIIKM crabaia WU3BpIIEHA je
09.07.2013. ronune. Onena je u3BpiieHa Ha 30 crabaia
OykBe, KOja Cy HAMEHCKH W3J[BOjeHa 3a TOIUINHE
npaheme cTama KPOIIhy, Ha TIOATapIeTd 2.

OcHOBHH Tojany, orjieaHe mapuene Ha LipHoM
BPXY JIaT cy y HaMmeHckoj Tabenu PLT (Tabena 11).

VY Tabenu 12 m 13 nmatu cy mapamerpu CTama
KpOIIKBH U TapameTpu omrehema Ha OMOMHINKAIIN]CKO]
tauku Hupo-a 2 na L{puom Bpxy y 2013. roaunu.

Crown condition assessment on the Level Il
sample plot Crni Vrh was carried out on July 9", 2013.
The assessment was done on 30 beech trees, selected for
the purpose of annual crown condition monitoring, on
subplot 2.

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

Tables 12 and 13 present the crown condition
parameters and damage parameters for the Level I
sample plot on Crni Vrh in 2013.
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Tabdesa 11. XX2012. (PLT) Tabena ca momamnuma o mapiiesiid H31B0jE€HOj 3a OIIEHY CTama Kpolmbu cradana, Huso |1, Lpau Bpx
Table 11. XX2012. (PLT) Data on the plot selected for crown condition assessment, Level Il, Crni vrh

Wnentuduxanmja
Peytan 6p Kon npxase bpoj naprene Hatym onene Fe;;pe;d}){caka Feoriiltzm iiiﬁzzzﬁa _THMa Ocraia 3anaxarma
Sequence number i Date of assessment P Ay ; a Team identification Other observations
Country Code Observation plot Latitude Longitude Altitude
1 67 4 090713 +44°07'55" +21%58'38" 19
Taodena 12. XX2012. (TRC) ITapamerpu crama kportimnu, Huso 2, pau Bpx
Table 12. XX2012. (TRC) Crown condition parameters, Crni vrh
PefHaI?StS:OJ Bpoj mapuene Cymere — B oc TpancnapeHTHOC
S Tat gbj . ptl_ T Jatym npouese Bpoj crabna Bpcra yknawamwe | Craryc cradna | CeHka Kpollmbe HATRHBOCT Jebonujauuja pancnap hHTH T Ocrana 3anaxatma
equence servation | “Hate of survey Tree number Tree Species code Removals & | Socialclass | Crown shading KpOULbE Defoliation | Jmmma Other observations
number of | plot number mortalit Visibility Foliage transparency
trees y
1 4 090713 57 018 01 1 4 2 25 20
2 4 090713 58 018 01 1 4 2 20 20
3 4 090713 62 018 01 1 1 1 0 10
4 4 090713 64 018 01 1 4 1 10 5
5 4 090713 65 018 01 1 4 1 5 5
6 4 090713 66 018 01 1 4 1 10 10
7 4 090713 67 018 01 1 4 2 5 15
8 4 090713 68 018 01 1 4 2 100 99
9 4 090713 69 018 01 1 4 2 20 20
10 4 090713 71 018 01 1 4 2 5 10
11 4 090713 72 018 01 1 4 2 10 15
12 4 090713 73 018 01 1 4 1 5
13 4 090713 74 018 01 1 4 1 5
14 4 090713 75 018 01 1 4 1 5
15 4 090713 76 018 01 1 3 1 5 5
16 4 090713 77 018 01 1 5 1 10 15
17 4 090713 78 018 01 1 3 1 20 20
18 4 090713 79 018 01 1 5 1 5
19 4 090713 87 018 01 2 1 1 5
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Peﬂ:al%gg * Bpoj mapuen Cymer.e — Bunssusoct TpancnapeHTHOCT
¢ POJ Tapresnc Jlatym npoueHe Bpoj crabna Bpcra ykiaamame | Craryc ctabma | CeHka Kpolme FUBHBOC Jedonmjanuja PaHCTIAPCHTHOC Ocrana 3amaxama
Sequence Observation - . - KPOLIHE S numha -
Date of survey Tree number Tree Species code Removals & | Social class Crown shading S Defoliation . Other observations
number of | plot number mortalit Visibility Foliage transparency
trees y
20 4 090713 88 018 01 1 4 1 0 5
21 4 090713 89 018 01 1 3 1 10 15
22 4 090713 90 018 01 2 3 1 10 10
23 4 090713 91 018 01 2 4 1 20 10
24 4 090713 92 018 01 1 3 1 10 20
25 4 090713 94 018 01 1 4 2 10 20
26 4 090713 95 018 01 1 4 1 0 15
27 4 090713 96 018 01 1 4 1 10
28 4 090713 97 018 01 2 4 2 10 10
29 4 090713 98 018 01 1 4 1 0 15
30 4 090713 100 018 01 1 4 2 60 50
Ta6ena 13. XX2012. (TRD) ITapamerpu omrehemwa, Hugso 2, Ipau Bpx
Table 13. XX2012. (TRD) Damage parameters, Level I, Crni vrh
Penu Gpoj . Omwrehenn neo O3Haka Heoy
crabra bpoj ftapriesie Jlatym niporeHe bpoj crabna crabma Cumnrom CHUMIITOMA KPOIIBH Bpeme nactaika VY3pok H%SHB. yspoka Hurensurer Ocrana 3anaxama
Sequence Observation Date of survey Tree number |Specification of| Symptom | Specification | Location in omrrehera Cause Scientific name ourrehera Other observations
number of | plot number Age of damage of cause Extent
trees affected part of symptom crown
1 4 181013 57 14 01 3 3 3 210 Lymantria 2
dispar
2 4 181013 58
3 4 181013 62
4 4 181013 64
5 4 181013 65
6 4 181013 66 14 01 33 3 3 210 Lymantria 2
dispar
7 4 181013 67
8 4 181013 68
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Pennu 6poj

crabmna Bpoj naprene Ourreheru sieo Osnaxa HAeoy Bpeme Hacranka Hasus y3poka WuTensurer
. Jatym npouene Bpoj crabna crabna Cumnrom CHMIITOMA KPOLIHHI V3pok A Ocrana 3anaxama
Sequence Observation o - P omrehema Scientific name omrehema .
Date of survey Tree number |Specification of| Symptom | Specification | Location in Cause Other observations
number of plot number Age of damage of cause Extent
trees affected part of symptom crown
9 4 181013 69
10 4 181013 71
11 4 181013 72
12 4 181013 73
13 4 181013 74
14 4 181013 75
15 4 181013 76
16 4 181013 77
17 4 181013 78
18 4 181013 79
19 4 181013 87
20 4 181013 88
21 4 181013 89
22 4 181013 90
23 4 181013 91
24 4 181013 92
25 4 181013 94
26 4 181013 95
27 4 181013 96
28 4 181013 97
29 4 181013 98
30 4 181013 100 14 01 33 3 3 210 Lymantria 2
dispar
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Cimka 29. BUT Lpuu Bpx
Figure 29. SP Crni Vrh

Hana 18.10.2013. u3BpliieH je mperjiea 1 oleHa
3IIpaBCTBEHOT cTama onabpanux 30 crabana Oykse. Ox
MPUCYTHUX OOJIECTH W MITETOYWHA, KOHCTaTOBaHA je
6omect xope Oykee — mHcekT Cryptococcus fagisuga
KOjH TIPEHOCH CIIOpE TJbMBE PErUCTPOBAH Ha CTabIMMa
6p.38, 57 u 100. Ilycryne ripuBe Nectria coccinea xoja
Npoy3poKyje OBy OoliecT KocTaTOoBaHe Ha cTabimMma
op.57 m 100. Ocum TOra, Ha crabmy Op.100
KOHCTaroBane © Kaprmodope ripuBe Trichaptum
violaceum wu jexHo omiolheHo nerno rydapa - Lymantria
dispar. Ocum Ha HaBeneHOM CTabiy, OIUIOheHa,
HelapasuTUpaHa Jeria rybapa y TNpHIaHKY WIH Y
nasyxy IpaHa KOHCTaTOBaHa M Ha crabnuma Op. 57 (nBa
nerna), U 66 ( jemHo jernmo) u Ha crabmy 6p. 40 (jemmo
ueorutoleno, omrreheHo erno). XOAHHUITH MOTKOPHAKa
Ha cyBoj rpaHu crabma 0p.100. Tpynexx 4BopoBa U
rpaHa KoHcTaToBaHa Ha crabimma Op.57 u 72, a jaka
[EHTpaJHa TPyJIex Ha cradmy Op.l14. I'yeusa Diatrype
stigma Ha xopu crabna 6p. 68. bnaxka ynana kope Koja
je TmocieaMua jake WHCOJIAIMje, PErucTpoBaHa Ha
crabimma 6p.58 u 66.

[Mocmarpano y uenuHu, Moxe ce pehm na
npucyTHa omreherma crabana Ha TaYKU HUCY BEJIWKA U
y BEJIMKOM Opojy, Yak HeMa HH MHOTO jeraua ryoapa
Koju je y moapydjy ucrouHe CpOuje OBe roauHe y
NpeHaMHOXKewy. [lpucycTBO nHmajeBa je J0Ka3
3IpaBor craHuinTa. AOuoTuuka omtehema cy maia, a
oJ1 OMOTUYKHX Y3POUHUKA IITETa, Mopel rydapa, jeJHO
je OosiecT kope OyKBe oIrmacHa W IMOCTOjU OMACHOCT OJf
HCHOT LIMPEHa, allk je 3a cajia 3apa3a BpJio ciada.

Cimka 30.  OmutoheHo, HeTTapa3uTHPaHO JIeTIIo rydapa
y IpuaaHKy ctabia OykBe

Figure 30. Fertilized, non-parasitic gypsy moth egg
mass in the beech stem base

The inspection and assessment of the health
condition of 30 beech trees was carried out on October
18" 2013. Beech bark disease, caused by the insect
Cryptococcus fagisuga that transmits fungal spores, was
detected on trees 38, 57 and 100. Blisters of the fungus
Nectria coccinea that causes this disease were identfied
on trees 57 and 100. Furthermore, tree 100 had
carpophores of the fungus Trichaptum violaceum and a
fertilized egg mass of the gypsy moth - Lymantria
dispar. Fertilized, non-parastic gypsy moth egg masses
were also detected either in the stem base or in the
branch collar of tree 57 (two egg masses), tree 66 (one
egg mass) and tree 40 (one unfertilized, damaged egg
mass). There were tunnels bored by bark beetles on a
dead branch of tree 100. Decayed knots and branches
were registered on trees 57 and 72 and severe form of
central rot on tree 14. Diatrype stigma fungus was
present on the bark of tree 68. A weak form of bark
scorch caused by fierce sun was recorded on trees 58
and 66.

On the whole, we can say that the tree damage
detected on this sample plot was neither extensive nor
severe. There wern't even too many egg masses of
gypsy moth which was in outbreak in the eastern Serbia
in the year of 2013. The presence of lichen indicated
good health state of the site. Abiotic damage was
insignificant, while apart from the gypsy moth, there
was only one serious biotic agent - beech bark disease
whose intensity of infestation is still low, but there is a
danger of its further spread.
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KonBeHnmja o 1a/bHHCKOM NPEKOrPaHMYHOM 3araljemy Ba3ayxa
Mebhynapoauu KoonepatuBau nporpam 3a npoueHy u npahemwe yruuaja zarahes-a Bazayxa Ha myme
IInan EBponcke YHuje 3a 3alITUTY 1IyMa o1 aTMocdepckor 3araljema
Toaummu U3BeUITaj 0 31PaBCTBEHOM CTamy IJIAaBHUX BpcTa ApBeha Ha ocHoBY nedosujanuje
Convention on Long-Range Transboundary Air Pollution
International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution
Annual report on health status of main tree species on the basis of defoliation

3emiba (pernon) Vk. ITop. 3emibe (1000 xa): Y. Hosp. lllyma (1000 xa) : Hcrpazkena no.. uryma (1000 xa): Hcrpaxusame 2013-Lpan Bpx

Peny6smka Cpouja Total area of country (1000 ha): Total forest area (1000 ha): Forest area surveyed (1000 ha): Jlumhapu

Country (region): Serbia 8836 2360 103 O6pasan b1
Repablic of Serbia

Haumonannu oxkan  ueHTap YkynHa nopunHa yeruHapa (1000 xa):  Ykynxa nospumHa aumthapa (1000 xa): Survey 2013
HucTuTyT 32 IiymMapceTBo — Beorpaj Total conifer area (1000 ha): Total broadleaved area (1000 ha): Broadleaves
Institution (National Focal Centre): 179 2181 Form B1

Institute of Forestry, Belgrade
Iepuon uctpaxusama/Survey period: 15.08.2013.

Kaacudukauuja / Classification Ipouenar cradana ca nedpomjanujom/ Percentage of trees defoliated
Crabaa crapa 1o 59 roauna Cra0aa crapa 60 roquna v BuIe
Trees up to 59 years old Trees 60 years and older
1 2 |3 |4 |5 6 7(1-6) 8 9 |10 (11 |12 13 14 15
(8-13) (1-14)
Bpcra/ species:
OCT.BpCTE YKynno 018 OCT.BpCTE YKynno Cge yKkym.
others total others total grand total
noBpumnHa Bpere / area of species
6poj y3opkoBanux cradana/ no. of sample trees 30 30
kJace gedonaujanuje Npou. ryOUTKa YeTHHA
defoliation class percentage of needles loss % (% (% |% % % % |% (% |% % % %
Hema gedos. 0 o
not defoliated 0-109% 76.67 76.67
ciaaba gedoa. 1 o
slightly defoliated >10-25% 16.67 16.67
ymepena aedgoa. 2
moderately defoliated >25-60 % 0.00 0.00
jaka nedor. 3
sverelydefoliated >60% <100 % 3.33 3.33
cyBO 4 o
dead 100% 3.33 3.33
Ykynno/ total 100.00 100.00
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KonBennuja o 1a/sMHCKOM NpeKkorpaHn4yHoM 3araljemy Bazayxa
Mehynapoauu KoonepaTusHu nporpam 3a npoueHy 1 npaheme yrunaja 3araljema Bazayxa Ha myme

IInan EBponcke YHuje 3a 3alITuTy 1yma o arMmocgepckor 3arahema

Toguimu W3BENITaj 0 3APABCTBEHOM CTamhy IJIaBHUX BpcTa ApBeha Ha ocHOBY aAedoiamjanuje
3emiba: Peny6uauka Cpouja

Convention on Long-Range Transboundary Air Pollution

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

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

Country: Republik of Serbia

Byksa Fagus moesiaca

ByxBa

Survey

Form C

Oopasan I

HUcrtpaxuBame 2013-Lpau Bpxa

2013

Fagus moesiaca

% crabaina ca gedoamnjaumjom / %

trees defoliated

opoj .
OTJIEIHUX opoj npgmepnux Kkiaaca 0 Hema kJaca 1 ciiaba kaaca 2 ymepena KJaca 3 jaka KJace 2-4 ymepeHa lcnace 1-4 cxaga no
napueJja crabana nedoaujauuje nedoaujanuja Aepoamjannja nedoaujanuja KkJaca 4 cyBo 110 CYyBO cyso
no. of sample no. of sample class 0 class 1 slightly class 2 class 3 class 4 dead class2to 4 class 1to 4
plots trees not defoliated defoliated n;ggoel:zi:jy severely defoliated moderately to dead S"%Zgg 0
4 30 76.67 16.67 0.00 3.33 3.33 6.66 23.33
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Omena  crama  KpommmM — crabaiga  Ha
ovonHaMKanujckoj Tauku Huso-a 2 y Mokpoj Topu
m3Bpuena je 15.08.2013. rogune. OneHa je U3BpIICHA
Ha 32 crabana Genor 6opa, Koja Cy HAMEHCKH H3/IBOjeHa
3a ronumImbe npaheme cTamba KPOIIbH, Ha MOIIapesTn
2.

OCHOBHU TIOJAIM, OTJIEAHE mapieie y Mokpoj
T'opu natu cy y Hamenckoj Tabenu PLT (Tabena 14).

VY Tabenu 15 m 16 nmatu cy mapamerpu CTama
KpOLIU U TapaMeTpu omrehema Ha OMOWHANKAIH]CKO)]
tauku HuBo-a 2 y Moxkpoj ['opu y 2013. roguam.

Hedomujarmja y 2013, roamHum  Ha
ononHauKanujckoj Taunu Husoa 2 y Mokpoj ['opu Huje
peructpoBana Ha 93.75% crabana koja cy u31BOjeHA 3a
npaheme crama KpyHe, JOK je ciaba aedorujammja
3axBaTwia camo  6.25%  u3gBojeHMx  crabana.
Jedonujanirja jader WHTEH3UTETAa HA U3JBOjCHUM
cTabirMa HUje KOHCTaTOBaHa.

Hanma 10.10.2013. romuwHe W3BpIIEH je
3JIPaBCTBEHU Mperiiea OMOuHAMKanujcke Tauke Hupo-a
2 Ha Moxpoj I'opu n neraspHO onemeHo 32 cradma.

Ha ne6mmma nma Bpno maino omrehema koja cy
CUTHA, JIOIIMpaHa Ha MOpPUIAHKYy oJ 1,2 M BHCHHE U
OPakTUYHO Cy caMO MEXaHHW4Ka, HacTaia JejCTBOM
aHTPONIOTEHUX  (akTOpa,  BEPOBATHO  INPHIMKOM
u3BJaueha WIM HEKUX JPYrux pagoBa y mymu. On
ouotuukux omrehema, perucTporaHa je caMmo I0jaBa
Maior Opoja  kapmodopa  campouTHE  TJbUBE
TpyJnexHulle u3 poxa Mycena sp.,koje cy ce jaBuie y
OCHOBH HEKOJIMKO cTaballa, CacBHM TMPH 3EMJbH.
Omrehema o1 MHCeKara, NTHUIA, AWBJBAYM M CIMYHO,
HHCY PErucTpoBaHa.

Ha crabnima cy mpuCyTHU KOpacTH JIUIIAjeBH Y
JIOBEeM Jieiy n1e0Jia, o1 2 M BHCUHE, KOjU Cy UHIUKATOP
3[paBOT CTAaHHIIITA.

On cBa Tpu nokanurera HajBehu mnpoueHaT
crabama koja HHcy 3axBahena medonujanujom
peructpoBan je Ha Mokpoj [opu, rme Huje
peructpoBaHa HH JedoiHjaluja CpPeAmer M jakor
WHTEH3UTETA.

Crown condition assessment on the Level I
sample plot on Mokra Gora was carried out on August
15", 2013. The assessment was done on 32 Scots pine
trees selected for the purpose of annual crown condition
monitoring, on subplot 2.

The most important characteristics of the sample
plot on Mokra Gora are presented in the purposeful
Table PLT (Table 14).

Tables 15 and 16 show the parameters of crown
condition and parameters of damage on the Level Il
sample plot on Mokra Gora in 2013.

There was no defoliation in 93.75% of trees
selected for crown condition monitoring on the Level 1l
sample plot on Mokra Gora in 2013. Slight defoliation
affected only 6.25% of selected trees, while there was no
defoliation of severe intensity on the selected trees.

On October 10™, 2013, the inspection of the tree
health condition on the Level | sample plot On Mokra
Gora was carried out and 32 trees were assessed.

The damage detected on the trunks was rare and
slight. It was usually found in the stem base, 1.2 above
the ground and it was mechanical damage caused by
human activities, probably during logging or some other
forest work. The registered biotic damage included a
small number of fruiting bodies of the saprophytic
fungus from the Mycena sp. order, that occurred in the
stem base, close to the ground. Damage caused by
insects, birds, wild animals, etc. were not detected.

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

Of all three localities, the highest percentage of
trees that were not affected by defoliation was recorded
in Mokra Gora, where defoliation of medium and severe
intensity was not registered.
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Tabeaa 14. XX2013. (PLT) Tabena ca momamnuma o mapiieii H3IBOjEHOj 3a OIIEHY CTama KpolmbH cradbana, Huso |1, Mokpa I'opa
Table 14. XX2013. (PLT) Table with data on the plot selected for crown condition assessment, Level 1, Mokra Gora

Penun Gp Kon npxase Bpoj mapnene Hatym ouene Feorpagexa Feorpagexa HaHMO}DlzKa H)%eHTM%HKi.L?./Ijat.THMa Ocrana 3anaxama
Sequence number Country Code Observation plot Date of assessment Ilil;ﬂﬁg: L)?)T\)Sipiﬁge BH}ZTSSJ deoﬂ eam Identitication Other observations
1 67 5 15.08.2013 +43%45'27" +19°29'00" 12
Taodena 15. XX2014. (TRC) ITapamerpu crama kporimni, Huso 2, Mokpa I'opa
Table 15. XX2014. (TRC) Crown condition parameters, Mokra Gora
Pennu 6poj ) Cymeme —
Sgai?sﬁ?:e ngjs ;r?/gﬁf)?]e Jatym npolieHe bpoj crabna Bpcra yknamamwe | Cratyc crabma |  Cenka kponrme Bl;gomlﬁfboem HC(l)OJllflj a_uuja Tpaﬂfllﬁifl ;ZTHOCT Ocrana sanaxata
number of | plot number Date of survey Treenumber Tree Species code R;rgcr)t\;?iltsy& Social class Crown shading Visibility Defoliation Foliage transparency Other observations
trees
1 5 15.08.2013 82 134 1 2 2 1 0 30
2 5 15.08.2013 83 134 1 1 1 1 10 30
3 5 15.08.2013 84 134 1 2 2 1 10 30
4 5 15.08.2013 105 134 1 1 3 1 10 20
5 5 15.08.2013 106 134 1 1 2 1 15 30
5 5 15.08.2013 107 134 1 2 1 1 20
7 5 15.08.2013 113 134 1 1 1 1 0 25
3 5 15.08.2013 114 134 1 1 4 1 15 50
9 5 15.08.2013 140 134 1 2 2 1 5 25
10 5 15.08.2013 141 134 1 1 2 1 0 10
1 5 15.08.2013 142 134 1 2 2 1 0 20
12 5 15.08.2013 143 134 1 2 2 1 0 15
13 5 15.08.2013 144 134 1 2 2 1 5 20
14 5 15.08.2013 165 134 1 2 1 1 0 15
15 5 15.08.2013 166 134 1 2 2 1 0 10
16 5 15.08.2013 167 134 1 2 2 1 5 15
17 5 15.08.2013 168 134 1 2 3 1 5 15
18 5 15.08.2013 183 134 1 1 1 1 10 15
19 5 15.08.2013 184 134 1 2 2 1 0 20
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Pe::al%gg * Bpoj mapuene Cymere — Bunseusoct TpancnapeHTHOCT
- Jlatym npoueHe Bpoj crabna Bpcra ykiaamame | Craryc ctabma | CeHka Kpolme Jedonmjanuja Ocrana 3amaxama
Sequence Observation - . - KPOLIHE S numha -
Date of survey Treenumber Tree Species code Removals & | Social class Crown shading S Defoliation . Other observations
number of | plot number mortalit Visibility Foliage transparency
trees y
20 5 15.08.2013 185 134 1 3 3 2 5 25
21 5 15.08.2013 193 134 1 1 1 1 0 10
22 5 15.08.2013 194 134 1 1 2 1 0 10
23 5 15.08.2013 213 134 1 2 2 1 0 15
24 5 15.08.2013 214 134 1 3 3 1 0 10
25 5 15.08.2013 215 134 1 3 2 1 0 10
26 5 15.08.2013 223 134 1 1 2 1 0 10
27 5 15.08.2013 224 134 1 3 2 1 0 10
28 5 15.08.2013 320 134 1 2 2 1 10 20
29 5 15.08.2013 359 134 1 1 2 1 0 10
30 5 15.08.2013 407 134 1 1 2 1 5
Tabeaa 16. XX2015. (TRD) ITapamerpu omrrehera, Huso 2, Mokpa I'opa
Table 16. XX2015. (TRD) Damage parameters, Level Il, Mokra Gora
Pein Gpoj . Omrrehenn neo OsHaka Jeoy
cra6na bpoj napuerne Ja TIpOIICHE Bpoj crabia crabia CumnroM CHMITTOMA KPOIIEHHI Bpewe nacrania V3pok Hasus yspoxa nrensurer Ocrana 3anaxama
Sequence Observation TYM TIport Pej e e POIIERH omrrehema P Scientific name omreherma ;
Date of survey Treenumber |Specification of| Symptom | Specification | Location in Cause Other observations
number of | plot number Age of damage of cause Extent
trees affected part of symptom crown
1 5 10.10.2013 82 33 11 57 2 390 Mycena sp. Kopacmu nuwajesu
2 5 10.10.2013 83 Kopacmu nuwajesu
3 5 10.10.2013 84 Kopacmu nmuwajesu
4 5 10.10.2013 105 Kopacmu nuwajesu
5 5 10.10.2013 106 Kopacmu nuwajesu
6 5 10.10.2013 107 Kopacmu nmuwajesu
7 5 10.10.2013 113 Kopacmu nuwajesu
8 5 10.10.2013 114 Kopacmu nuwajesu
9 5 10.10.2013 140 Kopacmu nuwajesu
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Pennu 6poj

. Omrehenu neo O3Haka Heoy
crabmna Bpoj napuene . Bpeme Hacranka Hasus y3poka WHTensurer
: Jatym npoueHe Bpoj crabna crabna Cumnrom CUMIITOMA KpOILIbH VY3pok L Ocrana 3anaxarma
Sequence Observation o - P omrehema Scientific name omrehema .
Date of survey Treenumber |Specification of| Symptom | Specification | Location in Cause Other observations
number of plot number Age of damage of cause Extent
trees affected part of symptom crown

10 5 10.10.2013 141 Kopacmu nuwajeeu
11 5 10.10.2013 142 32 550 2 1 Kopacmu nuwajeeu
12 5 10.10.2013 143 32 550 2 1 Kopacmu nuwajesu
13 5 10.10.2013 144 Kopacmu nuwajesu
14 5 10.10.2013 165 Kopacmu nuwajesu
15 5 10.10.2013 166 Kopacmu nuwajesu
16 5 10.10.2013 167 Kopacmu nuwajesu
17 5 10.10.2013 168 Kopacmu nuwajesu
18 5 10.10.2013 183 33 11 57 2 390 Mycena sp. Kopacmu nuwajesu
19 5 10.10.2013 184 Kopacmu nuwajesu
20 5 10.10.2013 185 Kopacmu nuwajeeu
21 5 10.10.2013 193 Kopacmu nuwajesu
22 5 10.10.2013 194 Kopacmu nuwajesu
23 5 10.10.2013 213 Kopacmu nuwajesu
24 5 10.10.2013 214 Kopacmu nuwajesu
25 5 10.10.2013 215 Kopacmu nuwajesu
26 5 10.10.2013 223 Kopacmu nuwajesu
27 5 10.10.2013 224 Kopacmu nuwajesu
28 5 10.10.2013 320 Kopacmu nmuwajesu
29 5 10.10.2013 359 33 11 57 2 390 Mycena sp. Kopacmu nmuwajesu
30 5 10.10.2013 407 Kopacmu nuwajesu
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KonBeHnmja 0 1a/oMHCKOM NPEeKOrPaHNYHOM 3araljemy Ba3ayxa
Mebhynapoauu KoonepatuBau nporpam 3a npoueHy u npahemwe yruuaja zarahes-a Bazayxa Ha myme
IInan EBponcke YHuje 3a 3alITUTY 1IyMa o1 aTMocdepckor 3araljema
Toaummu U3BeUITaj 0 31PaBCTBEHOM CTamy IJIAaBHUX BpcTa ApBeha Ha ocHoBy nedosujanuje

Convention on Long-Range Transboundary Air Pollution

International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on Forests

European Union Scheme on the Protection of Forests against Atmospheric Pollution
Annual report on health status of main tree species on the basis of defoliation

3emiba (pernon) Vk. ITop. 3emibe (1000 xa): Y. Hosp. lllyma (1000 xa) : Hcrpazkena no.. uryma (1000 xa): Hcrpaxusame 2013-Moxkpa I'opa
Peny6smka Cpouja Total area of country (1000 ha): Total forest area (1000 ha): Forest area surveyed (1000 ha): Yerunapu
Country (region): Serbia 8836 2360 103 O6pazan Al
Repablic of Serbia
Haumonannu oxkan  ueHTap YkynHa nopunHa yeruHapa (1000 xa):  Ykynxa nospumHa aumthapa (1000 xa): Surv_ey 2013
HucTuTyT 32 mymapcTBo — Beorpax Total conifer area (1000 ha): Total broadleaved area (1000 ha): Conifers
Institution (National Focal Centre): 179 2181 Form Al
Institute of Forestry, Belgrade
Iepuon uctpaxusama/Survey period: 15.08.2013.
Kaacudukauuja / Classification Ipouenar cradana ca nedomjanujom/ Percentage of trees defoliated
Crabaa crapa 1o 59 roauna Cra0aa crapa 60 roquna v BuIe
Trees up to 59 years old Trees 60 years and older
1 2 |3 |4 |5 6 7(1-6) 8 |9 (10 |11 |12 13 14 15
(8-13) (1-14)
Bpcra/ species:
134 OCT.BpCTE YKyInno OCT.BpCTE YKynno Cae yKyIL.
others total others total grand total
noBpumnHa Bpere / area of species
6poj y3opkoBanux cradana/ no. of sample trees 32 32 32
KJace gedoamjanuje npou. ry0uTKAa YeTHHA
defoliation class percentage of needles loss % % (% |% |% % % % (% |% |% (% % % %
newa zegoa. 0 0-10% 93.75 93.75 93.75
not defoliated : - .
caaba nedor. 1 o
ymepena gedoa. 2
moderately defoliated >25-60 % 0.00 0.00 0.00
jaka nedoo. 3
saverelydefoliated >60% <100 % 0.00 0.00 0.00
CyBO 4 o
dead 100% 0.00 0.00 0.00
Yxynno/ total 100.00 100.00 100
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KonBennuja o 1aJsMHCKOM NpeKkorpaHn4yHoM 3araljemy Bazayxa
Mehynapoanu Koonepatusau nporpam 3a npoueny u npaheme yrunaja saraljema Basnyxa Ha myme

IInan EBponcke YHuje 3a 3alITuTy 1yma o arMmocgepckor 3arahema

Toguimu W3BENITaj 0 3APABCTBEHOM CTamhy IJIAaBHUX BpcTa ApBeha Ha ocHOBY aAedoanjanuje
3emiba: Peny6uauka Cpouja

Convention on Long-Range Transboundary Air Pollution

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

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

Country: Republik of Serbia

Bemn 6op Pinus sylvestris L.

Bean 6op

Survey

Form C

Oopa3an 1]

HUctpaxuBame 2013-Moxkpa I'opa

2013

Pinus sylvestris L

% crabana ca gedoamjaumjom / %

trees defoliated

opoj .
OTJIEIHUX opoj npgmepnux Kkiaaca 0 Hema kJaca 1 ciiaba kaaca 2 ymepena KJaca 3 jaka KJace 2-4 ymepeHa lcnace 1-4 cxaga no
napueJia crabana nedoaujauuje nedoaujanuja Aepoamjannja nedoaujanuja KkJaca 4 cyBo 110 CYyBO cyso
no. of sample no. of sample class 0 class 1 slightly Class 2 class 3 class 4 dead class2to 4 class 1to 4
plots trees not defoliated defoliated n;ggoel:zi:jy severely defoliated moderately to dead S"%Zgg 0
5 32 93.75 6.25 0.00 0.00 0.00 0.00 6.25
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10. ®JIOPUCTUYKA U BET'ETALIUJCKA
HCTPAKUBAIbA Y 2013. TOAUHU

10.1. Orjienna mapueaa Hupoa 2 KonaoHuk

[lpoyuaBame mnpuzemne Bereramuje y 2013.
TOAMHHU M3BPLICHO je y TPH arcekrta: npojehHu, neTmu
u jecemn. M y 0BOj TOIWHN ocMarpama H3BpIIEHA CY
(mopucTruka W  BereTalyjcka HCTPaKWBama 110
npeaBuheHo] METOAMIM 3a MNPUKYIUbAkEe WU 00pamy
mogaraka (International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on
Forests - ICP Forests). Oriena mOKpOBHOCTH NPUCYTHHX
Bpcra y crpary napseha, xOyma u mpuzemHe ¢rope
u3BpieHa je 17.05.2013. ronune, 01.08.2013. ronuue n
09.10.2013. romuHe, Ha paHKje MOCTAB/LEHUM OTJICTHUM
napuenama y Buay kBazmpata (10 x 10 m), uume je
ykymHOo oOyxBaheno 400 m? moepmmuae. HaBenene
naplesne cy Ha TepeHy BUIHO O0elIekeHe.

Y rtabemu 17 (O6pazany XX2012.PLV)
NpUKa3aHd Cy OCHOBHH TOJAlld O  OIJICAHUM
MOBpIIMHAMA (HaJMOPCKa BUCHHA, TeorpadcKka IHpHHA
W JyKUHa, AaTyM OIIeHe, MOKPOBHOCT cmpaTa apeeha,
xOyma M mpuzeMHe (rope, cpenma BHCHHA CrpaTa
KOyma W mpu3eMHe (iope, MOKPOBHOCT MaXOBWHA,
HEMOKPUBEHH /€0 3EMJBHINTA, Kao W MMOKPUBEHOCT
3eMJBUIITA JIUCHUM OIA/JIOM).

Y Ttabenmu 18 (O6pazau XX2012.VEM) je
NpUKa3aH CIHCaK €BHJCHTHPAHUX OMJbaKa ca OLCHOM
BUXOBE TOKPOBHOCTH H3paXKE€HE Yy MPOICHTHMA IO
CIIpaTOBUMAa. AHAIM30M (UTOLICHOJIONIKHX CHHUMAaKa
noTBpheHO je 1a ce paam O TPETXOAHO YTBPHEHO]
acolWjaluju IUIAHMHCKE cMpueBe Myme Piceetum
excelsae montanum serbicum Greb. 1950. u3 cBese
anmpoduiaHux myma cmpue Vaccinio-Piceion Br.-Bl.
1939.

Cymnun nepuof u3 2012. roguHe ce HaCTaBHO Y
2013. ronuau. OBO ce 3HATHO OAPA3UIO HA CMAIEHE
NOKPOBHOCTH OWJBHMX BpCTa Ha HMCTPAXKHBAHOM
o0jekty. Y omHocy Ha mposichHH Mepuoj Kaaa je jou
OmJI0 BJIare y 3eMJBMINTY, Y JIETHEM acmekTy je Beh
JOLUIO JI0 cMamema Opoja MHAMBHAYa MO jEAMHULIH
noBpinuHe. 300T JYroTpajHOT OJCYCTBa IajJaBUHA OB3]
TPEH/I C€ HACTABHO U Y jecemeM nepuony. Tako ce Moxe
KOHCTaTOBATH Jia j€ Y OBOj TOJIMHH, y jeCEHEM MEpUoy,
perucTpoBaH Mamd Opoju HMHAMBHIYa TOTOBO CBHX
BpCTa mpu3zeMHe (Jiope MO jeAMHHUIU IMOBPIIMHE, U Y
OJTHOCY Ha MPETXO/HE roANHE ocMaTpama. Heke OuibHe
BpCTE KOje Cy KOHCTaroBaHE y NpojehHOM U JIeTHEeM
aCIIeKTY, Y JeCeHhEeM acleKTy MOTITYHO U30CTajy.

300or ojiCycTBa TOjEIMHMX BPCTa y CIpaTy
xOyma 1 mpu3eMHe (iope y MOjeANHUM CIIydajeBUMa
ce CMamMJIa M POCeYHa BUCHHA OBHX CIIOj€Ba.

300r HemocTaTKa Biare y 3¢MJBHINTY HAPOUUTO

10. FLORISTIC AND VEGETATION RESEARCH
IN 2013

10.1.Level Il sample plot Kopaonik

The survey of ground vegetation in 2013 was
done in spring, summer and autumn. Floristic and
vegetation surveys were again carried out according to
the prescribed methodology for data collection and
processing (International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on
Forests - ICP Forests). The assessments of species
abundance or cover in the tree, shrub and herb layer
were done on May 17", 2013, then on August 1%, 2013
and finally on October 9", 2013, on previously
established square sample plots (10 x 10 m), which
cover an area of 400 m2 These plots were visibly
marked in the field.

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

Table 18 (Form XX2012.VEM) contains a list
of registered plants with their cover percentage for each
layer. Phytocoenological recordings showed that it was
an association of montana spruce forest Piceetum
excelsae montanum serbicum Greb. 1950 from the
alliance of acidophilic spruce forests Vaccinio-Piceion
Br.-Bl. 1939.

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

Due to the absence of some species in the shrub
and herb layers, the average height of these layers was
in some cases reduced.

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

There were no new plant species compared to
Compared to the spring aspect of the previous
monitoring, there was one plant species from the Crocus
order.

The whole area was covered mostly by plant
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jé cMmameHa TIOKPOBHOCT
OTJICTHUM TTOBPIIMHAMA.

VY oagHOCY Ha MpeTXOAHU nepuof y npoiehHoM
aCTeKTy jeé EBHIEHTHpPAHO MPHCYCTBO jelHE BPCTE W3
poaa Crocus.

Ha wmemom 00jekTy HHCY KOHCTaTOBaHE HOBE
OwJbHE BpcTe y OIHOCY Ha NPETXOJHE TOIWHE,
YTJIaBHOM Cy TIPUCYTHE OMJbHE BPCTE KOj€ Cy IpUKa3aHe
Ha OTJICTHUM IapIiesama.

MaxoOBHMHaMa Ha CBHM

species that were recorded on the sample plots in
general. There were no new plant species compared to
the previous years of monitoring.
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Ta6ena 17. XX2012. (PLV) Ta6ena ca momaruma rnpuseMHe Bereraiuje - Komaonuk

Table 17. XX2012. (PLV) Data on ground vegetation - Kopaonik
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Taodena 18. XX2012.(VEM) Tabena nporieHe npu3eMHe Beretanuje - KomaoHuk
Table 18. XX2012.(VEM) Datafile with ground vegetation assessments - Kopaonik

Pennu Opoj . Bpoj y3opka Bpoj oniene IMokposHoCT (%) Huso .
Bbpoj napuene Bpcra Copar ; JIeTepMUHAINje Ocrana 3anaxama
Sequence Plot number Number os Survey Species code La Iomora\Substrate Cover of the species Level of Other ob i
number samples number p yer (%) q o er observations
etermination
1. 1 1 1 026.004.001 1 1 40 5
2. 1 1 1 80.009.007 2 1 0.8 5
3. 1 1 1 080.028.002 2 1 0.2 5
4, 1 1 1 193.004.103 3 1 40 5
5. 1 1 1 189.002.031 3 1 20 5
6. 1 1 1 80.009.007 3 1 2 5
7. 1 1 1 154.027.021 3 1 7 5
8. 1 1 1 189.002.022 3 1 4 5
9. 1 1 1 193.102.001 3 1 4 5
10. 1 1 1 169.096.017 3 1 4 5
11. 1 1 1 169.091.001 3 1 6 5
12. 1 1 1 169.181.065 3 1 7 5
13. 1 1 1 189.002.029 3 1 2 5
14, 1 1 1 189.002.015 3 1 2 5
15. 1 1 1 057.006.001 3 1 1 5
16. 1 1 1 169.172.001 3 1 1 5
17. 1 1 1 183.004.002 3 1 0.2 5
18. 1 1 1 026.004.001 3 1 0.1 5
19. 1 1 1 080.028.002 3 1 0 5
20. 1 1 1 188.007.999 3 1 5 2
21 1 1 2 026.004.001 1 1 40 5
22. 1 1 2 80.009.007 2 1 2 5
23. 1 1 2 080.028.002 2 1 0.2 5
24, 1 1 2 193.004.103 3 1 50 5
25. 1 1 2 189.002.031 3 1 20 5
26. 1 1 2 80.009.007 3 1 3 5
27. 1 1 2 154.027.021 3 1 7 5
28. 1 1 2 189.002.022 3 1 5 5
29. 1 1 2 193.102.001 3 1 2 5
30. 1 1 2 169.096.017 3 1 5 5
3L 1 1 2 169.091.001 3 1 4 5
32. 1 1 2 169.181.065 3 1 7 5
33. 1 1 2 189.002.029 3 1 3 5
34. 1 1 2 189.002.015 3 1 3 5
35. 1 1 2 057.006.001 3 1 1 5
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Pent 6poj Bpoj mapuene bpoj ysopka bpoj ouene Bpcra Copart Toxposrocr (%_) JeTepMUHaLuje Ocrana 3anaxama
Sequence Plot number Number os Survey Species code La Iommora\Substrate Cover of the species Level of Other ob i
number samples number p yer (%) d o er observations
etermination
36. 1 1 2 183.047.001 3 1 1 5
37. 1 1 2 123.005.001 3 1 1 5
38. 1 1 2 183.004.002 3 1 0.2 5
39. 1 1 2 026.004.001 3 1 0.1 5
40. 1 1 2 080.028.002 3 1 0.1 5
41. 1 1 2 151.001.002 3 1 0.1 5
42, 1 1 2 109.001.054 3 1 0.5 5
43. 1 1 2 154.021.027 3 1 1 5
44, 1 1 2 047.008.011 3 1 0.1 5
45, 1 1 3 026.004.001 1 1 40 5
46. 1 1 3 80.009.007 2 1 1 5
47. 1 1 3 080.028.002 2 1 0.2 5
48. 1 1 3 193.004.103 3 1 40 5
49, 1 1 3 189.002.031 3 1 15 5
50. 1 1 3 80.009.007 3 1 2 5
51. 1 1 3 154.027.021 3 1 2 5
52. 1 1 3 189.002.022 3 1 3 5
53. 1 1 3 193.102.001 3 1 1 5
54. 1 1 3 169.091.001 3 1 3 5
55. 1 1 3 169.181.065 3 1 3 5
56. 1 1 3 189.002.029 3 1 1 5
57. 1 1 3 189.002.015 3 1 3 5
58. 1 1 3 026.004.001 3 1 0.1 5
59. 1 1 3 080.028.002 3 1 0.1 5
60. 1 1 3 154.021.027 3 1 1 5
61. 1 1 3 047.008.011 3 1 0.1 5
62. 2 2 1 26.004.001 1 1 50 5
63. 2 2 1 26.004.001 2 1 10 5
64. 2 2 1 80.009.007 2 1 1 5
65. 2 2 1 193.004.103 3 1 30 5
66. 2 2 1 193.074.005 3 1 20 5
67. 2 2 1 189.002.022 3 1 10 5
68. 2 2 1 189.002.015 3 1 10 5
69. 2 2 1 80.009.007 3 1 10 5
70. 2 2 1 169.091.001 3 1 9 5
71. 2 2 1 189.002.029 3 1 8 5
72. 2 2 1 169.181.065 3 1 7 5

83




Huso

Pent 6poj Bpoj mapuene bpoj ysopka bpoj ouene Bpcra Copart Toxposrocr (%_) JeTepMUHaLuje Ocrana 3anaxama
Sequence Plot number Number os Survey Species code La Iommora\Substrate Cover of the species Level of Other ob i
number samples number p yer (%) d o er observations
etermination
73. 2 2 1 169.096.017 3 1 4 5
74. 2 2 1 154.021.027 3 1 2 5
75. 2 2 1 193.004.007 3 1 2 5
76. 2 2 1 57.006.001 3 1 2 5
77. 2 2 1 66.009.010 3 1 3 5
78. 2 2 1 132.018.006 3 1 1 5
79. 2 2 1 169.173.030 3 1 0.5 5
80. 2 2 1 154.027.021 3 1 1 5
81. 2 2 1 26.004.001 3 1 1 5
82. 2 2 1 80.028.002 3 1 1 5
83. 2 2 1 047.008.011 3 1 0.4 5
84. 2 2 1 193.016.008 3 1 0.4 5
85. 2 2 1 148.029.017 3 1 0.1 5
86. 2 2 1 80.021.001 3 1 0 5
87. 2 2 1 188.007.999 3 1 7 2
88. 2 2 1 193.102.001 3 1 10 5
89. 2 2 2 26.004.001 1 1 50 5
90. 2 2 2 26.004.001 2 1 10 5
91. 2 2 2 80.009.007 2 1 1 5
92. 2 2 2 193.004.103 3 1 40 5
93. 2 2 2 193.074.005 3 1 20 5
94. 2 2 2 189.002.022 3 1 10 5
95. 2 2 2 189.002.015 1 1 10 5
96. 2 2 2 80.009.007 2 1 10 5
97. 2 2 2 169.091.001 2 1 15 5
98. 2 2 2 189.002.029 3 1 8 5
99. 2 2 2 169.181.065 3 1 10 5
100. 2 2 2 169.096.017 3 1 3 5
101. 2 2 2 154.021.027 3 1 3 5
102. 2 2 2 193.004.007 3 1 2 5
103. 2 2 2 57.006.001 3 1 2 5
104. 2 2 2 132.018.006 3 1 1 5
105. 2 2 2 154.027.021 3 1 2 5
106. 2 2 2 26.004.001 3 1 1 5
107. 2 2 2 80.028.002 3 1 1 5
108. 2 2 2 109.001.054 3 1 3 5
109. 2 2 2 047.008.011 3 1 0.5 5
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Pennu Opoj . Bpoj yzopka bpoj ouene [MokpoeHocT (% .
Sequence Bé)lo ) Taprene Number os Survey BI.)CTa Cripat IMoanora\Substrate Coverpof the sp(eci)es ACTEPMIHATLIIC Ocrana Janaxana
number ot number samples number Species code Layer (%) Level of Other observations
determination
110. 2 2 2 193.016.008 3 1 0.5 5
111. 2 2 2 167.006.015 3 1 0.2 5
112. 2 2 2 123.005.001 3 1 0.2 5
113. 2 2 2 168.001.015 3 1 0.2 5
114. 2 2 2 193.102.001 3 1 10 5
115. 2 2 3 26.004.001 1 1 50 5
116. 2 2 3 26.004.001 2 1 10 5
117. 2 2 3 80.009.007 2 1 1 5
118. 2 2 3 193.004.103 3 1 40 5
119. 2 2 3 193.074.005 3 1 15 5
120. 2 2 3 189.002.022 3 1 9 5
121. 2 2 3 189.002.015 3 1 10 5
122. 2 2 3 80.009.007 3 1 8 5
123. 2 2 3 169.091.001 3 1 14 5
124, 2 2 3 189.002.029 3 1 6 5
125. 2 2 3 169.181.065 3 1 5 5
126. 2 2 3 154.021.027 3 1 2 5
127. 2 2 3 193.004.007 3 1 1 5
128. 2 2 3 132.018.006 3 1 1 5
129. 2 2 3 154.027.021 3 1 0.5 5
130. 2 2 3 26.004.001 3 1 1 5
131. 2 2 3 80.028.002 3 1 1 5
132. 2 2 3 109.001.054 3 1 1 5
133. 2 2 3 047.008.011 3 1 0.1 5
134. 2 2 3 193.016.008 3 1 0.1 5
135. 2 2 3 193.102.001 3 1 3 5
136. 3 3 1 26.004.001 1 1 50 5
137. 3 3 1 26.004.001 2 1 10 5
138. 3 3 1 80.009.007 2 1 3 5
139. 3 3 1 164.001.003 2 1 1 5
140. 3 3 1 193.004.103 3 1 20 5
141. 3 3 1 193.074.005 3 1 20 5
142. 3 3 1 189.002.022 3 1 15 5
143. 3 3 1 189.002.029 3 1 10 5
144. 3 3 1 189.002.015 3 1 4 5
145. 3 3 1 80.009.007 3 1 6 5
146. 3 3 1 193.004.999 3 1 3 2
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Pennu Opoj . Bpoj yzopka bpoj ouene [MokpoeHocT (% .
Sequence Bé)lo ) Taprene Number os Survey BI.)CTa Cripat IMoanora\Substrate Coverpof the sp(eci)es ACTEPMIHATLIIC Ocrana Janaxana
number ot number samples number Species code Layer (%) Level of Other observations
determination
147. 3 3 1 169.181.065 3 1 4 5
148. 3 3 1 26.004.001 3 1 2 5
149. 3 3 1 169.096.017 3 1 3 5
150. 3 3 1 154.027.021 3 1 2 5
151. 3 3 1 132.018.006 3 1 0.5 5
152. 3 3 1 154.021.027 3 1 0.4 5
153. 3 3 1 047.008.011 3 1 0.3 5
154, 3 3 1 164.001.003 3 1 0.1 5
155. 3 3 1 123.005.001 3 1 0.2 5
156. 3 3 1 193.102.001 3 1 10 5
157. 3 3 2 26.004.001 1 1 50 5
158. 3 3 2 26.004.001 2 1 10 5
159. 3 3 2 80.009.007 2 1 2 5
160. 3 3 2 164.001.003 2 1 1 5
161. 3 3 2 193.004.103 3 1 30 5
162. 3 3 2 193.074.005 3 1 30 5
163. 3 3 2 189.002.022 3 1 20 5
164. 3 3 2 189.002.029 3 1 15 5
165. 3 3 2 189.002.015 3 1 5 5
166. 3 3 2 80.009.007 3 1 7 5
167. 3 3 2 193.004.999 3 1 4 2
168. 3 3 2 169.181.065 3 1 4 5
169. 3 3 2 26.004.001 3 1 2 5
170. 3 3 2 169.096.017 3 1 3 5
171. 3 3 2 154.027.021 3 1 2 2
172. 3 3 2 132.018.006 3 1 0.5 5
173. 3 3 2 154.021.027 3 1 0.5 5
174. 3 3 2 109.001.054 3 1 0.5 5
175. 3 3 2 047.008.011 3 1 0.3 5
176. 3 3 2 164.001.003 3 1 0.1 5
177. 3 3 2 123.005.001 3 1 0.2 5
178. 3 3 2 193.102.001 3 1 10 5
179. 3 3 3 26.004.001 1 1 50 5
180. 3 3 3 26.004.001 2 1 10 5
181. 3 3 3 80.009.007 2 1 1 5
182. 3 3 3 164.001.003 2 1 1 5
183. 3 3 3 193.004.103 3 1 30 5
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Pennu Opoj . Bpoj yzopka Bpoj oriene IToxpoBroCT (% .
Sequence bpoj napuese l\]i)uﬂn}l])erpos pSLJJrvey BI.)CTa Cripar Ioxnora\Substrate Coverpof the sp(eci)es AICTCPMHHAH)E Ocrana 3ana>1<z.m>a
number Plot number samples number Species code Layer (%) Level of Other observations
determination
184, 3 3 3 193.074.005 3 1 20 5
185. 3 3 3 189.002.022 3 1 15 5
186. 3 3 3 189.002.029 3 1 10 5
187. 3 3 3 189.002.015 3 1 5 5
188. 3 3 3 80.009.007 3 1 5 5
189. 3 3 3 193.004.999 3 1 2 2
190. 3 3 3 169.181.065 3 1 2 5
191. 3 3 3 26.004.001 3 1 2 5
192, 3 3 3 154.027.021 3 1 0.5 5
193. 3 3 3 132.018.006 3 1 0.5 5
194, 3 3 3 154.021.027 3 1 0.3 5
195, 3 3 3 109.001.054 3 1 0.4 5
196. 3 3 3 047.008.011 3 1 0.1 5
197. 3 3 3 164.001.003 3 1 0.1 5
198. 3 3 3 123.005.001 3 1 0.1 5
199. 3 3 3 193.102.001 3 1 10 5
200. 4 4 1 26.004.001 1 1 80 5
201. 4 4 1 80.009.007 2 1 3 5
202. 4 4 1 193.074.005 3 1 25 5
203. 4 4 1 193.004.103 3 1 20 5
204. 4 4 1 189.002.031 3 1 20 5
205. 4 4 1 154.027.021 3 1 10 5
206. 4 4 1 169.181.065 3 1 6 5
207. 4 4 1 80.009.007 3 1 6 5
208. 4 4 1 169.096.017 3 1 5 5
209. 4 4 1 132.018.006 3 1 2 5
210. 4 4 1 154.021.027 3 1 1 5
211. 4 4 1 57.006.001 3 1 1 5
212. 4 4 1 189.002.015 3 1 1 5
213. 4 4 1 26.004.001 3 1 1 5
214, 4 4 1 140.005.006 3 1 0.2 5
215. 4 4 1 164.001.003 3 1 0.1 5
216. 4 4 1 193.004.999 3 1 0.2 2
217. 4 4 1 80.028.002 3 1 0.1 5
218. 4 4 2 26.004.001 1 1 80 5
219. 4 4 2 80.009.007 2 1 3 5
220. 4 4 2 193.074.005 2 1 25 5
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Pennu Opoj . Bpoj yzopka Bpoj oriene IToxpoBroCT (% .
Sequence bpoj napuese l\]i)uﬂn}l])erpos pSLJJrvey BI.)CTa Cripar Ioxnora\Substrate Coverpof the sp(eci)es AICTCPMHHAH)E Ocrana 3ana>1<z.m>a
number Plot number samples number Species code Layer (%) Level of Other observations
determination
221. 4 4 2 193.004.103 3 1 20 5
222. 4 4 2 189.002.031 3 1 20 5
223. 4 4 2 154.027.021 3 1 15 5
224, 4 4 2 169.181.065 3 1 15 5
225. 4 4 2 80.009.007 3 1 6 5
226. 4 4 2 169.096.017 3 1 5 5
2217. 4 4 2 132.018.006 3 1 2 5
228. 4 4 2 154.021.027 3 1 2 5
229. 4 4 2 57.006.001 3 1 2 5
230. 4 4 2 189.002.015 3 1 1 5
231. 4 4 2 26.004.001 3 1 1 5
232. 4 4 2 140.005.006 3 1 0.2 5
233. 4 4 2 164.001.003 3 1 0.1 5
234, 4 4 2 193.004.999 3 1 0.2 2
235. 4 4 2 123.005.001 3 1 1 5
236. 4 4 2 80.028.002 3 1 0.1 5
237. 4 4 3 26.004.001 1 1 80 5
238. 4 4 3 80.009.007 2 1 2 5
239. 4 4 3 193.074.005 2 1 20 5
240. 4 4 3 193.004.103 3 1 15 5
241. 4 4 3 189.002.031 3 1 15 5
242. 4 4 3 154.027.021 3 1 5 5
243. 4 4 3 169.181.065 3 1 10 5
244, 4 4 3 80.009.007 3 1 3 5
245, 4 4 3 132.018.006 3 1 2 5
246. 4 4 3 154.021.027 3 1 1 5
247. 4 4 3 189.002.015 3 1 1 5
248. 4 4 3 26.004.001 3 1 1 5
249, 4 4 3 140.005.006 3 1 0.2 5
250. 4 4 3 164.001.003 3 1 0.1 5
251. 4 4 3 193.004.999 3 1 0.2 2
252. 4 4 3 123.005.001 3 1 1 5
253. 4 4 3 80.028.002 3 1 0.1 5
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10.2. Orjaeana nmapuesa Husoa 2 Ipuu Bpx

VY 2013. roguHu Ha OMOMHIUKAIM]CKOj TauKH
Husoa 2 — IllpHu BpX WU3BpIICHO je NPOYyYaBaIbE
MIPU3EMHE BETeTalrje y JBa acleKTa: JIETHH U jeCCHhH.
VY npBoj TOIMHHA OCMaTpamka U3BpIICHa CYy (IOPUCTHYKA
U BEreTallMjcKa HWCTpaXHUBamba IO  MpenBul)eHoj
METONMIM 3a TPHUKYIUbathe W 00pagy mojaraka
(International Co-operative Programme on Assessment
and Monitoring of Air Pollution Effects on Forests - ICP
Forests). OrieHa MOKPOBHOCTH NPHUCYTHHX BpCTa Y
cupaty npBeha, xOyma 1 mpu3eMHe (hrrope U3BpIIeHa je
02.08.2013. rommume w 10.10.2013. rommme, Ha
MOCTABJLEHUM OIVIEAHUM IaplenaMa y BUIY KBajpara
(10 x 10 m), unme je ykymHo oOyxBahero 400 m?
noBpiinHe. HaBeneHe mapuene cy Ha TepeHY BHIHO
o0enexeHe.

Y  rtabemu 19 (O6pazany  XX2012.PLV)
NpUKa3aHd Cy OCHOBHHM TIOAAald O  OIJICTHHUM
NOBpIIMHaMa (HAJIMOPCKa BHCHHA, reorpadcka MHUpHUHa
W JIy’)KUHa, JaTyM OIleHe, MOKPOBHOCT cmpata apseha,
KOyma W mpu3eMHe (iope, cpeama BHCHHA cIipaTa
KOyma W mpuseMHe (Jope, MOKPOBHOCT MaXxOBHHA,
HETIOKPUBEHH JE0 3EMJBHINTA, Kao W MMOKPUBEHOCT
3eMJBUINTA JJUCHUM OIAJIOM).

Y rabemu 20 (O0pazair XX2007.VEM) je
NpYKa3aH CIHCaK EBHJCHTUPAaHWX OHMJbaka ca OIEHOM
IbUXOBE TOKPOBHOCTH H3paXKEHE Yy MPOICHTHMA TI0
CIpaToBUMA.

W3 nprkazaHor (IOPUCTUYKOT cacTaBa jacHO ce
BUJIM JIa C€ PaJH O 33jeIHUIM TUITAHWHCKE OYKOBE IIyMe
Fagetum moesiacae montanum Jov. 1953. IlnanuHcke
myme OykBe y CpOuju ce jaBibajy Kao 30HaIHA
(kIMMapernoHaaHa) Bereraidja, Koja 3ay3uMma IIUpOKe
pacrioHe Haamopckux BucwHa on 800-1200 m wm
Pa3MUYUTHX €KCIO3MIIMja, HA CKOPO CBUM IUIAHWHAMA Y
ME3UJCKOM U WJIUPCKO-ME3UjCKOM Toapy4jy. 300r
MapUTHMHE M XYMHJHE MAKpOKJIMME, Kao M jaKkor
cknona cmpara JapBeha, y TUIAHMHCKHM —OYyKOBHM
IIyMaMa MHUKPOKJIMMATCKHU YCIIOBU Cy BPJIO IIOBOJHHH.
[ToBOJEHM MUKPOKJIMMATCKH YCIIOBH, KA0 U CTeha OyKBe
W TpUMEIIaHUX BpCTa, oMoryhaBajy cTBapame MyJ-
XyMyca U 00pa3oBame AyOOKUX, IUIOJAHUX €YTPUIHUX H
JUCTPUYHUX cMehuX 3eMIbHINTa, TAKO J1a OBa 3ajeIHHUIIA
NpeAcTaB/ba OCHOBY 3a CTaOWJIaH E€KOCHCTEM, W HHje
MOJIJI0HA Op3UM Jerpaiaiyjama.

VY cnpary npseha Ha OMJIEIHUM IOBpIIHHAMA
nomuHupa OykBa Fagus moesiaca, mro je U THITUYHO 32
oBY 3ajenHuny. Crpar xOyma je BpJo OCKyAaH, U Ty ce
jaBJpajy ciemehe Bpcre: Fagus moesiaca, Rubus hirtus,
Acer pseudoplatanus, Sambucus nigra, Prunus
cerasifera.

On Bpcra mnpuseMHe ¢uiope Ha OMNICAHUM
MOBpIIMHAMA Haj3acTylubeHnja je kymumaa (Rubus

10.2. Level Il sample plot Crni Vrh

Two aspects of ground vegetation on the Level
Il sample plot Crni Vrh were studied in 2013: the
summer and the autumn aspect. This year’s assessment
included floristic and vegetation surveys carried out
according to the prescribed methodology for data
collection and processing (International Co-operative
Programme on Assessment and Monitoring of Air
Pollution Effects on Forests - ICP Forests). The
assessments of species abundance or cover in the tree,
shrub and ground flora layers were done on August 2",
2013, and on October 10", 2013, on previously
established square sample plots (10 x 10 m), which
cover an area of 400 m2 These plots were visibly
marked in the field.

Table 19 (Form XX2012.PLV) shows the most
important characteristics of the sample plots (altitude,
latitude and longitude, assessment date, tree layer cover,
shrub layer cover, ground vegetation cover, mean height
of the shrub and herb layers, moss cover, barren soil
and litterfall cover.

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

The presented floristic composition shows that
this is a montana beech forest Fagetum moesiacae
montanum Jov. 1953. Montana beech forests in Serbia
grow as zonal (climaregional) vegetation, in a broad
altitudinal belt ranging from 800 to 1200 m.a.s.l. with
different aspects and on almost all mountains in Moesian
and llyiric-Moesian regions. Due to the maritime humid
macroclimate and the dense canopy of the tree layer,
microclimate conditions of the montana beech forests
are very favourable. Favorable microclimate, together
with the rich forest floor of beech and other associated
species make good conditions for the production of
mull-humus and consequently formation of deep, fertile
eutric and dystric brown soils. All these things make a
solid basis for a stable ecosystem which is not subject to
rapid degradations.

The tree layer of the sample plot is dominated
by the beech Fagus moesiaca, which is typical of this
forest community. The shrub layer is poor and it is
composed of the following species: Fagus moesiaca,
Rubus hirtus, Acer pseudoplatanus, Sambucus nigra,
Prunus cerasifera.

Ground vegetation of the sample plot is mainly
composed of blackberry (Rubus hirtus), which typically
occurs after thinnings. At the same time, its presence
reduces the share of other ground vegetaion species. Due
to the high blackberry weed coverage, other species of
ground vegetation occur in small numbers or only
individually. Besides the beech (Fagus moesiaca), the
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hirtus), koja ce jaBjba Kao TOCICOHMIIA H3BEICHUX
mpopeqanx  ceda. OHa  HCTOBPEMEHO  CBOjUM
NPUCYCTBOM peayKyje yuemrhie ocTaluxX BpcTa MpU3eMHE
(hnope. 36or moBehane 3aKOpPOBJHEHOCTH KYITMHOM, Ha
OTJICJIHAM TOBPIIMHAMA OCTaJIe BPCTe Mpu3eMHe (iope
ce jaBipajy ca MajoM OpojHomly ¥  yIJIIaBHOM
nojenuHaunuM  yuemthem. Ocum  Oykee  (Fagus
moesiaca), jaBsbajy ce u cienehe Bpcre : Epilobium
angustifolium, Prunus avium, Ruscus hypoglossum, Acer
pseudoplatanus, Polygonatum multiflorum.

Ha menom o06jekTy yTiaaBHOM Cy TIPHCYTHE
OmpbHE BpCTE KoOje Cy TNpHWKa3aHe Ha OTJeIHUM
napuenama. OcuM BHX perucrpoBaHe cy u ciezaehe
BpCTE:

-¥ cmpary npseha HeMa HOBUX BPCTa;

-Y cmpary xOyma pPETrUCTPOBaHE CY:
Acer platanoides u Daphne mezereum.

-y cmpary IpU3eMHe thmope
PETUCTPOBAHO je TOjeIMHAYHO TPHUCYCTBO RUSCUS
hypoglossum, Pulmonaria officinalis, Asperula odorata,
Sanicula europaea, Urtica dioica, Circaea lutetiana,
Geranium robertianum.

following species occur: Epilobium angustifolium,
Prunus  avium, Ruscus  hypoglossum,  Acer
pseudoplatanus, Polygonatum multiflorum.

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

= No new species were recorded in the tree
layer;

= Acer platanoides u Daphne mezereum were
recorded in the shrub layer;

= Individual occurrence of Ruscus hypoglossum,
Pulmonaria officinalis, Asperula odorata, Sanicula
europaea, Urtica dioica, Circaea lutetiana, Geranium
robertianum was registered in the herb layer.
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Ta6ena 19. XX2012. (PLV) Tabena ca noaaruma npuseMHe Bereraiuje — L{pau Bpx

Table 19. XX2012. (PLV) Data on ground vegetation — Crni vrh

SUOITRAIBSTO JBYIO
eHeXRLRE BIrRLO()

IVOREAREINE
(9%) WOXRIIO WHHOMIS
BLIMUICAQE LOOHIFHANO] |

95
95
95

95
95
95
95
95

(%) Jan09 |10s areg
(9%) BLMHIrNDE
00T UHAgUdMOIIOH

50
60
60
70
50
60
30
40

(%) Jan09 sso
(9%) eHHEOXEBI LOOHEOO[ |

(9%) 18109 JaA®| QloH
(9%) odord ormocud
eieduo rooHgodyof |

50
40

40

30
50
40

70
60

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

0.2

0.15
0.2

0.15
0.2

0.15
0.2

0.15

(%) 18109 JaAe| qNUYS
eHAQx e1eduo 1ooHg0dNO] |

15
15
15
15

(w) ybBray ueaw Jake| gniys
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Taodena 20. XX2012.(VEM) Ta6ena mporieHe npuseMHe Beretaiuje — Lpau Bpx
Table 20. XX2012.(VEM) Ground vegetation assessments — Crni vrh

. . . Huso
Pseé[;{ljlegg :J Bbpoj mapuene BI\FI)S% }l;3e0rpc§<fa bp gd r(\)llé;He Bpcra Copar Iomora IMokposrocT (%) JIeTepMUHALHje Ocrana 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) J Levgl Of_ Other observations
etermination
1. 1 1 2 036.001.001 1 1 60 5
2. 1 1 2 036.001.001 2 1 5 5
3. 1 1 2 095.001.005 2 1 0.2 5
4. 1 1 2 080.009.074 3 1 50 5
5. 1 1 2 036.001.001 3 1 1 5
6. 1 1 2 123.005.001 3 1 0.2 5
7. 1 1 2 080.035.014 3 1 0.2 5
8. 1 1 2 183.049.003 3 1 0.2 5
9. 1 1 3 036.001.001 1 1 60 5
10. 1 1 3 036.001.001 2 1 50 5
11. 1 1 3 095.001.005 2 1 0.2 5
12. 1 1 3 080.009.074 3 1 40 5
13. 1 1 3 036.001.001 3 1 1 5
14. 1 1 3 123.005.001 3 1 0.2 5
15. 1 1 3 080.035.014 3 1 0.2 5
16. 1 1 3 183.049.003 3 1 0.2 5
17. 2 2 2 036.001.001 1 1 60 5
18. 2 2 2 036.001.001 2 1 15 5
19. 2 2 2 095.001.005 2 1 0.4 5
20. 2 2 2 080.009.074 3 1 40 5
21. 2 2 2 036.001.001 3 1 2 5
22. 2 2 2 080.035.014 3 1 0.2 5
23. 2 2 2 095.001.005 3 1 0.2 5
24. 2 2 3 036.001.001 1 1 60 5
25. 2 2 3 036.001.001 2 1 15 5
26. 2 2 3 095.001.005 2 1 0.4 5
217. 2 2 3 080.009.074 3 1 30 5
28. 2 2 3 036.001.001 3 1 2 5
29. 2 2 3 080.035.014 3 1 0.2 5
30. 2 2 3 095.001.005 3 1 0.2 5
31. 3 3 2 036.001.001 2 1 15 5
32. 3 3 2 095.001.005 2 1 1 5
33. 3 3 2 080.009.074 3 1 50 5
34. 3 3 2 036.001.001 3 1 0.5 5
35. 3 3 2 183.046.004 3 1 1 5
36. 3 3 3 036.001.001 2 1 15 5
37. 3 3 3 095.001.005 2 1 1 5
38. 3 3 3 080.009.074 3 1 40 5
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Huso

nggfegg :J Bbpoj mapuene BNpgﬁn %?rpé(fa bp g& r?/IgHe Bpcra Copar Iomora IMokposrocT (%) JieTepMUHALHje Ocrana 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) Level of Other observations
determination
39. 3 3 3 036.001.001 3 1 0.5 5
40. 4 4 2 036.001.001 1 1 70 5
41. 4 4 2 036.001.001 2 1 4 5
42. 4 4 2 095.001.005 2 1 1 5
43. 4 4 2 164.001.002 2 1 0.4 5
44, 4 4 2 080.035.007 2 1 0.2 5
45. 4 4 2 080.009.074 3 1 70 5
46. 4 4 2 036.001.001 3 1 1 5
47. 4 4 2 080.035.014 3 1 0.2 5
48. 4 4 3 036.001.001 1 1 70 5
49. 4 4 3 036.001.001 2 1 4 5
50. 4 4 3 095.001.005 2 1 1 5
51. 4 4 3 164.001.002 2 1 0.5 5
52. 4 4 3 080.035.007 2 1 0.2 5
53. 4 4 3 080.009.074 3 1 60 5
54, 4 4 3 036.001.001 3 1 1 5
55. 4 4 3 080.035.014 3 1 0.2 5
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10.3. Orjyeana mnapuena Hupoa 2 Mokpa
T'opa

[MpoyuyaBame mnpuzemHe Bereranuje y 2013.
TOJIMHU Ha OMOWHIWKaIMjckoj Tauky Huoa 2 — Mokpa
I'opa u3BpILCHO je y JeAHOM acleKTy U TO jecemeM. Y
0BOj TOAMHU OCMaTparma M3BpLICHA Cy (PIOpHCTHYKA U
BETeTallfjCKa UCTPaKUBamba MO MpeaBrl)eH0j METOIUIIN
3a MpUKyIUbamke U 00paxy monaraka (International Co-
operative Programme on Assessment and Monitoring of
Air Pollution Effects on Forests - ICP Forests). Omena
HOKPOBHOCTH TPUCYTHHUX BpCTa y cmpary napseha,
xOyma U mpusemHe ¢uope m3ppuieHa je 29.10.2013.
TOZIMHE, Ha TIOCTaBJbEHUM OTJICAHUM MHaplesiama y BHIY
kBajpara (10 X 10 m), unme je ykynao obyxsaheno 400
m? nospimHe. HaBenene nmapiene cy Ha TEpeHy BHIHO
o0enexeHe.

Y tabemm 21 (O6pazan  XX2012.PLV)
NpUKa3aHH Cy OCHOBHH TOJAlld O  OIJICAHUM
NOBpIIMHaMa (HAJIMOPCKa BHCHHA, reorpadcka MIMpHHA
U Ty)KMHA, J1aTyM OIleHe, MOKPOBHOCT crparta npseha,
KOyma W mpu3eMHe (iope, cpeama BHCHHA CIipaTa
KOyma W mpuseMHe (Jope, MOKPOBHOCT MaXxOBHHA,
HETIOKPUBEHH JE0 3EMJBHINTA, Kao W MMOKPUBEHOCT
3eMJBHIIITA JJUCHUM OTIAJIOM).

Y Tabemu 22 (O6pazanr XX2012.VEM) je
NpYKa3aH CIHCaK EBHJCHTUPAaHWX OHMJbaka ca OIEHOM
bUXOBE MOKPOBHOCTH H3paKEHE Yy TNPOLEHTHMA 10
CIIpaTOBUMA.

buounnaukanujcka Tayka je TOCTaBJbeHA Y
BEIITaYKH TMOJUTHYTO] CacTojuHu Oenor ©Oopa Ha
CTaHMIITY  XpacTa KuTmaka. dropucrnuka WU
BEreTalyjcKka HCTPAXHMBamka Cy 3arodveia y jecemeM
nepuojly, KOju HHje HAJIOTOAHUJU 32  TadyHO
neduHIcame (DUTOLICHOJONIKE TPUITATHOCTH. 3aTo he
oHa Owrn gedpunucana y crnemehoj TOAMHHU
UCTPaKUBambA.

Ha ocHoBy ¢nopucTuykor cacraBa y jecemeM
NEPUOY MOXKE C€ KOHCTaTOBaTH J1a Ou audepeHnujanHa
BpCTa Ha CBUM OIJICJIHUM TIOBPIIMHAMa MOrja jia Oyje
upwyma (Erica carnea). Bemrauku moaurayTe
cacrojuHe Oesor Oopa 1o MpaBUIIy UMajy CBETA0 CKJIOIL,
TE€ je TOKPOBHOCT TMpHu3eMHE (¢uiope TPUINIHO
u3paxeHa, ca moBehaHWM TMPHCYCTBOM BpCTa U3
¢damunuje Poaceae, umja ce neTabHMja TaKCOHOMCKa
NPUNATHOCT y jECeHEM acleKTy HHje MOorja IMOoy3IaHo
OJIPE/INTH.

Ha nenom oO0jexkTy yrimaBHOM cy NpHCYTHE
OwJbHE BpcTE€ KoOje Cy TMpHKa3aHe Ha OIJCTHUM
napienama.

-V cmpaty apseha, Ha 11e710] MOBPITHHA
JOMHMHHMpa BEIITa4KH TMOAUTHYT Oemm Oop (Pinus
sylvestris), ca mojeauHauHEM CTabIMMa IPHOT Oopa
(Pinus nigra).

10.3 Level 1l sample plot Mokra Gora

One aspect of ground vegetation on the Level 1l
sample plot Mokra Gora was studied in 2013: the
autumn aspect. This year’s assessment included floristic
and vegetation researches carried out according to the
prescribed methodology for data collection and
processing (International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on
Forests - ICP Forests). The assessment of species
abundance or cover in the tree, shrub and ground flora
layer was done on October 29" 2013, on previously
established square sample plots (10 x 10 m), which
cover an area of 400 m2 These plots were visibly
marked in the field.

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

Table 22 (Form XX2012.VEM) contains a list
of registered plants with their cover percentage for each
layer.

This sample plot is located in a Scots pine stand,
artificially-established on the sessile oak site. Floristic
and vegetation surveys started in autumn, which was the
time of year not quite good for phytocoenological
classification of the plot. Therefore, it will be classified
in the next year’s surveys.

Based on the floristic composition in the autumn
aspect, we can conclude that the winter heath (Erica
carnea) could be the differentiating species on these
sample areas. Artificially-established Scots pine stands
are characterized by open canopy, which results in
extensive coverage of the herb layer, with the
pronounced presence of the species from the Poacea
family. However, their further taxonomic classification
could not be determined in the autumn aspect.

The area was covered mostly by the plant
species that were recorded on the sample plots in
general.

= The tree layer of the whole sample plot is
dominated by artificially-established Scots pine (Pinus
sylvestris), with individual occurrence of Austrian pine
trees (Pinus nigra);

= In the shrub layer, besides the previously
enumerated registered species, there were some
indigenous plants species that are characteristic of this
site, such as Acer tataricum, Cornus sanguinea, Ostrya
carpinifolia, Sorbus torminalis, Corylus avellana,
Viburnum lantana, Rosa canina, Cotinus coggygria,
Clematis vitalba
Ground vegetation in the herb and shrub layers is
represented by Asplenium adiantum-nigrum, Pteridium
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-Y cmpaty xOyma, OCHM HaBEICHHX
BpCTa Ha OINIEAHUMM [apuenama, pEerucTpoBaHe Cy
CaMOHUKJIE BPCTE KOje NeQUHHITY NaTo cTaHuinTe: ACer
tataricum, Cornus sanguinea, Ostrya carpinifolia,
Sorbus torminalis, Corylus avellana, Viburnum lantana,
Rosa canina, Cotinus coggygria, Clematis vitalba.

-Y cnpary npusemHe (iope, Kao U y crpary
KOymBa pErHUCTPOBAaHM Cy TPEACTaBHUIM TIPHU3EMHE
¢dope kao mro cy: Asplenium adiantum-nigrum,
Pteridium  aquilinum,  Brachypodium  pinnatum,
Tanacetum corymbosum, Solidago virgaurea, Rubus
candigans, Lathyrus sp., Viccia sp., Peucedanum sp.

aquilinum,  Brachypodium  pinnatum,

Tanacetum

corymbosum, Solidago virgaurea, Rubus candigans,

Lathyrus sp., Viccia sp., Peucedanum sp.
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Tadeaa 21. XX2012. (PLV) Tabena ca nomanuma npuzeMHe Beretanuje — Mokpa ['opa

Table 21. XX2012. (PLV) Data on ground vegetation —Mokra Gora
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Taodena 22. XX2012.(VEM) Tabena nporieHe npusemHe Beretanuje — Mokpa I'opa
Table 22. XX2012.(VEM) Datafile with ground vegetation assessments — Mokra Gora

. . . Huso
Pseé[;{ljleglg gj Bbpoj mapuene BI\FI)S% }l;3e0rpc§(fa bp gd r(:llé;He Bpcra Copar Iomora IMokposrocT (%) JIeTepMUHALHje Ocrana 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) J Levgl Of_ Other observations
etermination
1. 1 1 3 026.007.007 1 1 78 5
2. 1 1 3 026.007.006 1 1 2 5
3. 1 1 3 026.007.007 2 1 0.5 5
4. 1 1 3 026.007.006 2 1 1 5
5. 1 1 3 028.005.002 2 1 0.04 5
6. 1 1 3 132.001.014 3 1 20 5
7. 1 1 3 169.181.999 3 1 10 2
8. 1 1 3 026.007.007 3 1 1 5
9. 1 1 3 080.013.006 3 1 5 5
10. 1 1 3 169.138.999 3 1 2 2
11. 1 1 3 081.049.999 3 1 0.5 2
12. 1 1 3 080.019.999 3 1 8 2
13. 1 1 3 036.004.011 3 1 0.5 5
14. 1 1 3 109.001.054 3 1 1 5
15. 1 1 3 151.033.061 3 1 4 5
16. 1 1 3 169.058.999 3 1 2 2
17. 1 1 3 193.004.159 3 1 5 5
18. 1 1 3 193.004.999 3 1 5 2
19. 1 1 3 144.005.999 3 1 1 2
20. 1 1 3 144.005.999 3 1 1 2
21. 1 1 3 193.045.001 3 1 30 5
22. 1 1 3 193.016.999 3 1 1 2
23. 1 1 3 026.007.006 3 1 0.5 5
24. 1 1 3 167.008.038 3 1 4 5
25. 2 2 3 026.007.007 1 1 70 5
26. 2 2 3 026.007.007 2 1 8 5
217. 2 2 3 026.007.006 2 1 1 5
28. 2 2 3 036.004.011 2 1 2 5
29. 2 2 3 080.035.014 2 1 3 5
30. 2 2 3 080.009.007 2 1 3 5
31. 2 2 3 080.034.014 2 1 3 5
32. 2 2 3 080.035.008 2 1 0.5 5
33. 2 2 3 036.004.008 2 1 2 5
34. 2 2 3 026.007.007 3 1 1 5
35. 2 2 3 026.007.006 3 1 1 5
36. 2 2 3 193.040.003 3 1 50 5
37. 2 2 3 169.181.999 3 1 4 2
38. 2 2 3 193.045.001 3 1 6 5
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Huso

nggfegg gj Bbpoj mapuene BNpgﬁn %?rpé(fa bp g& r?/IgHe Bpcra Copar Iomora IMokposrocT (%) JieTepMUHALHje Ocrana 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) Level of Other observations
determination
39. 2 2 3 080.034.014 3 1 0.1 5
40. 2 2 3 080.009.007 3 1 6 5
41. 2 2 3 132.001.014 3 1 1 5
42. 2 2 3 193.004.159 3 1 1 5
43. 2 2 3 193.004.999 3 1 4 2
44, 2 2 3 151.033.061 3 1 3 5
45. 2 2 3 080.013.006 3 1 0.5 5
46. 2 2 3 036.004.008 3 1 0.5 5
47. 2 2 3 193.016.008 3 1 0.1 5
48. 2 2 3 169.117.999 3 1 0.2 2
49. 2 2 3 081.058.004 3 1 2 5
50. 2 2 3 167.008.038 3 1 2 5
51. 2 2 3 169.173.030 3 1 0.2 5
52. 2 2 3 080.019.999 3 1 1 2
53. 2 2 3 144.005.999 3 1 1 2
54, 2 2 3 193.068.999 3 1 2 2
55. 2 2 3 080.019.073 3 1 4 5
56. 2 2 3 080.035.014 3 1 1 5
57. 3 3 3 026.007.007 1 1 40 5
58. 3 3 3 026.007.007 2 1 0.4 5
59. 3 3 3 080.034.014 2 1 0.2 5
60. 3 3 3 026.007.006 2 1 0.6 5
61. 3 3 3 026.007.007 3 1 0.4 5
62. 3 3 3 026.007.006 3 1 0.4 5
63. 3 3 3 132.001.014 3 1 20 5
64. 3 3 3 193.004.999 3 1 5 2
65. 3 3 3 080.019.999 3 1 10 2
66. 3 3 3 169.181.999 3 1 3 2
67. 3 3 3 193.004.159 3 1 0.7 5
68. 3 3 3 080.013.006 3 1 8 5
69. 3 3 3 193.040.003 3 1 15 5
70. 3 3 3 109.001.054 3 1 0.4 5
71. 3 3 3 151.033.061 3 1 3 5
72. 3 3 3 167.008.038 3 1 0.8 5
73. 3 3 3 087.007.101 3 1 0.3 5
74. 3 3 3 080.009.044 3 1 0.8 5
75. 3 3 3 080.019.073 3 1 1 5
76. 3 3 3 144.005.999 3 1 0.5 2
77. 3 3 3 036.004.011 3 1 0.1 5
78. 3 3 3 193.016.999 3 1 6 2
79. 3 3 3 081.013.999 3 1 0.2 2
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Huso

nggfegg gj Bbpoj mapuene BNpgﬁn %?rpé(fa bp g& r?/IgHe Bpcra Copar Iomora IMokposrocT (%) JieTepMUHALHje Ocrana 3anaxama
number Plot number samples number Species code Layer Substrate Cover of the species (%) Level of Other observations
determination
80. 3 3 3 169.181.999 3 1 0.1 2
81. 3 3 3 144.005.999 3 1 0.2 2
82. 4 4 3 026.007.007 1 1 78 5
83. 4 4 3 026.007.006 1 1 2 5
84. 4 4 3 026.007.007 2 1 15 5
85. 4 4 3 026.007.006 2 1 5 5
86. 4 4 3 080.034.014 2 1 1 5
87. 4 4 3 080.026.004 2 1 0.5 5
88. 4 4 3 026.007.007 3 1 1 5
89. 4 4 3 026.007.006 3 1 1 5
90. 4 4 3 139.004.001 3 1 0.2 5
91. 4 4 3 193.040.003 3 1 50 5
92. 4 4 3 132.001.014 3 1 20 5
93. 4 4 3 193.004.159 3 1 3 5
94. 4 4 3 193.004.999 3 1 5 2
95. 4 4 3 080.019.073 3 1 5 5
96. 4 4 3 167.008.038 3 1 0.6 5
97. 4 4 3 080.009.044 3 1 0.8 5
98. 4 4 3 036.004.011 3 1 0.8 5
99. 4 4 3 151.033.061 3 1 3 5
100. 4 4 3 151.016.003 3 1 2 5
101. 4 4 3 169.181.999 3 1 2 2
102. 4 4 3 080.013.006 3 1 2 5
103. 4 4 3 144.005.999 3 1 2 2
104. 4 4 3 169.181.999 3 1 0.4 2
105. 4 4 3 193.016.999 3 1 2 2
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11. PEHOJIOIIKA OCMATPAbA U 2013,
TOJNHMA

Qenonoruja je aepuHHCaHA Kao HayKa o
npahemy BHIUBMBHUX JeIIaBama y >KABOTHOM LHUKIYCY
Oowpaka. [loganm o BpemeHy U Tpajamby MOjEAMHUX
JelaBarba Ha OWJbKama TpyXajy BpenHe MoJaTKe M
nHpopMalmje O cramy Ompaka, ka0 W O Moryhem
JIeTIOBaby OKOJHMHE Ha OMJbKE, Kao INTO Cy HIPp.
kinmarcke ¢urykryanuje (ICP Forests Manual, 2010).

VY OKBUpPY MOHHWTOpWHTA Ha OMOWHIWKAIH]CKO]
tauku HuBoa 2, e ce mocMatpa ¢eHOIOoTHja ITyMCKOT
npBeha, OCHOBHM IWJb j€ CHCTEMAaTCKO TOCMAaTpame M
CHUMame TOJMUIIBUX (a3za pa3Boja IIymMckor japseha,
Ka0 W IIOCMaTpame W CHUMame OHOTHYKHX H
a0MOTHYKHMX 4YWHWIANA u MojaBa. OCHOBM 3aJaTak
(heHONOIKNUX OocMaTpama Ha OMOMHIUKAIN]CKO] TauKH
HuBoa 2 je, ma ce o06e3dene OCHOBHE W JOAaTHE
nHpopMaIje o cTadnMMa Koja ce Hajla3e Ha TadKH,
Kako Ou ce 100U mojaany o (peHoJIOTHjU, TE TOBEIU Y
Be3y Ca YTHIajeM KJIMME Ha IIyMCKe eKOCHCTEME.

Ha Owowmnmumkanujckum Ttauku Hwuso-a Il je
onmabpano mo 15 crabama JOMHHaHTHE BPCTE Ha KOjUMa
cy obaBbeHa (eHoNOmKa ocMaTpamba. Y OKBHPY
(heHONMOITIKOT OCMaTpama JEeTeKTOBaHH Ccy u Owuhe
npahenu cienehu napamMeTpu:

NYTJbCHE

npoMeHa 0oje numrha/yeTnHa

onaname gunrha/yeTruHa

3HauajHu 3Ham omrehena nwmmha/dernHa Wim

KPOIIIEHE

e ocrama omrehema (JIoMOBH TpaHa u cTabana U
M3BaJbHBamba cTadaa)

®  CCKYHJIApPHO MYIJbCHE

® IIBETAILE

HaBenenn mnapamerpu cy npaheHu 3a craOna
KOja ce Hajla3e Ha caMOj MNapuend, Kao U 3a Ieny
napreny YOIITEHO, MOYEBINM OJ] MPBOT H3Jlacka Ha
TepeH.

[locmarpamem  ¢Qenonomkux gorahaja Ha
JyTOPOYHOM HUBOY M TyMauemheM pe3ysirara JoOHjeHUuX
METOJIOM aHaju3e BPEMEHCKHX cepHja, Moryhe je
YOUHTH o0paciie oAcTymnama o4 yoonuuajenor. Ha HuBoy
3Ha4ajHUX NoMepama (eHonmomkux QeHomeHa (goda
[[BETaa, 3peHha TII0JIOBA UTI.) IPENI03HAjy Ce eJIeMEHTH
rmo0alHUX MpoMeHa KiuMme. Bapupame KINMaTCcKux
napamerapa U BUXOB YTHLAj Ha Bererauujy moryhe je
NpEeIBUICTH y IIMJbY NpeBeHnuje omrehema Ha MiIaIuM
ompakama (yciem HempenBuheHWX KacHHUX CHETOBa) y
OBHM (PU3HOJIOIIKH OCETJBMBUM (a3ama, Wi Moxkapa y
W3pa3UTO CYIIHUM [EpUoIuMa II0jauaHUM Mepama
nmpemnoxpane ImyMmMckux Imrera. OOpagoM mojaTaka

11. PHENOLOGICAL OBSERVATIONS IN 2013

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

The main objective of monitoring on the Level
Il sample plot selected for forest tree phenology was
systematic observation and recording of the annual
phenophases of the forest tree growth, as well as
observation and recording of biotic and abiotic factors
and events. The main task of the phenological
observations on the Level 1l sample plot was to provide
basic and supplementary information about the forest
trees on the plot in order to obtain data on tree
phenology which would further contribute to estimating
the effects of climate change on forest ecosystems.

For the purpose of phenological observations,
15 trees of dominant species were selected on the Level
Il sample plot. The following phenological parameters
were detected and monitored:

o budding

o leaf colour change

o leaf/needle dropping

o significant signs of leaf/needle or crown
damage

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

o secondary budding

o flowering

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

Long-term observation of phenological events
and interpretation of the results obtained by the method
of time series analyses can reveal the patterns of
deviations from the normal behaviour. For instance,
some elements of global climate change can be
identified by observing shifts in the most important
phenological phenomena (time of flowering, or fruit
ripening, etc.). Fluctuations of climate parameters and
their impacts on vegetation should be predicted in order
to prevent damage to young plants caused, for instance,
by unexpected late snows in the physiologically
vulnerable phases, or by fire in extremely dry periods by
applying the enhanced measures of forest protection.
The data collected by applying the latest technological
approach to phenology monitoring (installation of
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JIOOMjeHNX HajCaBPEMEHHUjUM TEXHOJIOIIKAM MIPUCTYTIOM
y mpahemy ¢denomoruje (mocraBpame ypehaja koju
cHUMajy uin QoTorpaduiny) 1o6ujajy ce mpeIuKTHBHH
MO/IENIH KOjH /1ajy jOII jaCHHje MPOIICHE.

Ha Owowmngukanujckoj Ttaukm Hupo-a 2
Konaonuk omabpano je 15 crabama cmpue (Picea abies
L.) xoja cy Omna mpeaMeT (EHOJNOIIKUX OCMaTpamba.
denodaze cy mocMarpaHe y KOHTHHYHUTETY, Kako Cy ce
CMEHHBAJE.

Y rtabenama (23, 24 u 25) mnpukazaHu cy
momany JAo0WjeHn (DEeHONOIIKMM OCMaTpameM, ca
omomHankanmjcke Tauke HwBoa 2 - KomaoHuk,
MOYEBIIH OJ IPBOT M3JIacKa Ha TEPEH.

Y rtabenama (26, 27 u 28) mnpukazaHu cy
momany JAo0WjeHn (DEHONOMIKMM OCMaTpameM, ca
OuouHaMKalnMjcke Tauke Hwupoa 2 - Lpuu BpX,
MOYEBIIH OJ1 IPBOT M3JIacKa Ha TEPEH.

V Ttabenama (29, 30 m 31) npukazaHu cy
momany  JAo0WjeHn (DEHONOMIKMM OCMaTpameM, ca
Oouounaukanmjcke Tauke HuBoa 2 - Mokpa [opa,
HOYEBIIH OJT TIPBOT M3JIaCKa Ha TEPEH.

devices that record or take photos) lead to predictive
models that provide even clearer assessments.

For the purpose of phenological observations,
15 spruce trees (Picea abies L.) were selected on the
Level Il sample plot on Kopaonik. Phenophases were
monitored continuously as they changed.

Tables 23, 24, and 25 present data collected
during phenological observations on the Level 1l sample
plot on Kopaonik, starting from the first field visit.

Tables 26, 27, and 28 present data collected
during phenological observations on the Level 1l sample
plot on Crni Vrh, starting from the first field visit.

Tables 29, 30, and 31 present data collected
during phenological observations on the Level 11 sample
plot on Mokra Gora, starting from the first field visit.

Taodema 23. XX 2012. (PLP) Ta6ena 3a peructpanujy apseha nzabpaHor 3a HHTEH3UBHHU (HEHOJIOIIKA MOHHTOPHHT -

Komaonnk
Table 23. XX 2012. (PLP) Table for registration of trees selected for intensive phenological monitoring - Kopaonik
Pennu Op. [udpa Bpcte Hatym bp crabna Broms neo IIpagarng Hosnmja Apyre .
bp.napuene - KpyHE ocMarpama | OIcepBaLuje
Sequence Tree species MOCTaBJbamba Tree . ocMaTpama :
Plot number . Visible crown |, ,. . . Vertical Other
number code Installation date number Visible direction L .
part direction | observations
1 2 118 160910 75 3 4 1 Usnea barbata
2 2 118 160910 76 3 4 1 Usnea barbata
3 2 118 160910 78 3 4 1 Usnea barbata
4 2 118 160910 79 3 4 1 Usnea barbata
5 2 118 160910 80 3 4 1 Usnea barbata
6 2 118 160910 85 3 4 1 Usnea barbata
7 2 118 160910 86 3 4 1 Usnea barbata
8 2 118 160910 87 3 5 1 Usnea barbata
9 2 118 160910 88 2 6 1 Usnea barbata
10 2 118 160910 98 3 4 1 Usnea barbata
11 2 118 160910 114 2 6 1 Usnea barbata
12 2 118 160910 118 2 4 1 Usnhea barbata
13 2 118 160910 120 1 7 1 Usnea barbata
14 2 118 160910 121 1 5 1 Usnea barbata
15 2 118 160910 124 2 8 1 Usnea barbata
Tabena 24. XX 2012. (PHE) IIpaheme henonomkux penomena — KomaoHuk
Table 24. XX 2012. (PHE) Observation of phenological events - Kopaonik
Penuu 6p. Bp.maprene LLImbpa_ BpCTE [Horahaj Hatym 3anaxarma PCF“CTPOPaH JIpyre onceparje
Sequence number | Plot number | Tree species code | Event code Date of observation norahaj Other observations
Score of the event
1 2 118 3 260413 3 Usnea barbata
2 2 118 1 260613 3 Usnea barbata
3 2 118 2 230813 2 Usnea barbata
4 2 118 2 301013 4 Usnea barbata
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Ta6ena 25. XX 2013 (PHI) Benexeme denonomknx heHomena - Komaonuk

Table 25. XX 2012 (PHI) Recording of phenological events - Kopaonik

Penun

op. Bp.mapuerne . Tatym sanaxcarsa PeFHCTpO].?.aH Meton xopuihen 3a .
Plot Bp npsera [Horahaj Date of the norabhaj IOCMaTpambe Jpyre onceppanyje
Sequence |\ ber | Tree number | Event code : Score of the Method used for Other observations
number observation :
event observation
1 2 75 3 260413 3 1 Usnea barbata
2 2 76 3 260413 3 1 Usnea barbata
3 2 78 3 260413 3 1 Usnea barbata
4 2 79 3 260413 3 1 Usnea barbata
5 2 80 3 260413 3 1 Usnea barbata
6 2 85 3 260413 3 1 Usnea barbata
7 2 86 3 260413 3 1 Usnea barbata
8 2 87 3 260413 3 1 Usnea barbata
9 2 88 3 260413 3 1 Usnea barbata
10 2 98 3 260413 3 1 Usnea barbata
11 2 114 3 260413 3 1 Usnea barbata
12 2 118 3 260413 3 1 Usnea barbata
13 2 120 3 260413 3 1 Usnea barbata
14 2 121 3 260413 3 1 Usnea barbata
15 2 124 3 260413 3 1 Usnea barbata
1 2 75 1 260613 3 1 Usnea barbata
2 2 76 1 260613 3 1 Usnea barbata
3 2 78 1 260613 3 1 Usnea barbata
4 2 79 1 260613 3 1 Usnea barbata
5 2 80 1 260613 3 1 Usnea barbata
6 2 85 1 260613 3 1 Usnea barbata
7 2 86 1 260613 3 1 Usnea barbata
8 2 87 1 260613 3 1 Usnea barbata
9 2 88 1 260613 3 1 Usnea barbata
10 2 98 1 260613 3 1 Usnea barbata
11 2 114 1 260613 3 1 Usnea barbata
12 2 118 1 260613 3 1 Usnea barbata
13 2 120 1 260613 3 1 Usnea barbata
14 2 121 1 260613 3 1 Usnea barbata
15 2 124 1 260613 3 1 Usnea barbata
1 2 75 2 230813 2 1 Usnea barbata
2 2 76 2 230813 2 1 Usnea barbata
3 2 78 2 230813 2 1 Usnea barbata
4 2 79 2 230813 2 1 Usnea barbata
5 2 80 2 230813 2 1 Usnea barbata
6 2 85 2 230813 2 1 Usnea barbata
7 2 86 2 230813 2 1 Usnea barbata
8 2 87 2 230813 2 1 Usnea barbata
9 2 88 2 230813 2 1 Usnea barbata
10 2 98 2 230813 2 1 Usnea barbata
11 2 114 2 230813 2 1 Usnea barbata
12 2 118 2 230813 2 1 Usnea barbata
13 2 120 2 230813 2 1 Usnea barbata
14 2 121 2 230813 2 1 Usnea barbata
15 2 124 2 230813 2 1 Usnea barbata
1 2 75 2 301013 4 1 Usnea barbata
2 2 76 2 301013 4 1 Usnea barbata
3 2 78 2 301013 4 1 Usnea barbata
4 2 79 2 301013 4 1 Usnea barbata
5 2 80 2 301013 4 1 Usnea barbata
6 2 85 2 301013 4 1 Usnea barbata
7 2 86 2 301013 4 1 Usnea barbata
8 2 87 2 301013 4 1 Usnea barbata
9 2 88 2 301013 4 1 Usnea barbata
10 2 98 2 301013 4 1 Usnea barbata
11 2 114 2 301013 4 1 Usnea barbata
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Pennu
o Bp.napuere . Jlatym sanaxama PSFI/ICTPOI.SaH Merton kopuutheH 3a .
: Plot Bp npsera [Horahaj Date of the norabhaj IIOCMAaTpPambe Jpyre onceppanyje
Sequence | .\ per | Tree number | Event code : Score of the Method used for Other observations
number observation ;
event observation
12 2 118 2 301013 4 1 Usnea barbata
13 2 120 2 301013 4 1 Usnea barbata
14 2 121 2 301013 4 1 Usnea barbata
15 2 124 2 301013 4 1 Usnea barbata

Taodema 26. XX 2012. (PLP) Tabena 3a peructpauujy apseha nzadbpaHor 3a ”HTEH3UBHHU (PEHOJIOIIKA MOHUTOPHHT -

Lpuu Bpx
Table 26. XX 2012. (PLP) Table for registration of trees selected for intensive phenological monitoring — Llpau Bpx
Pennu 6p. udpa Bpcre Bp crabna Bunssus neo Tpasan Hosmuja Apyre .
Sequence Bbp.nmapuene Tree species Hatym TOCTaB/bAmA Tree KpyHe ocMaTpama ocMarpama | OTicepBanuje
number Plot number code Installation date number | visible crown part visible vertical Other
direction direction | observations
1 4 018 09.07.2013 62 4 2 1
2 4 018 09.07.2013 64 2 1 1
3 4 018 09.07.2013 67 2 1 1
4 4 018 09.07.2013 74 2 8 1
5 4 018 09.07.2013 76 4 7 1
6 4 018 09.07.2013 79 4 5 1
7 4 018 09.07.2013 88 4 5 1
8 4 018 09.07.2013 89 4 3 1
9 4 018 09.07.2013 90 4 5 1
10 4 018 09.07.2013 91 4 7 1
11 4 018 09.07.2013 92 4 1 1
12 4 018 09.07.2013 95 4 6 1
13 4 018 09.07.2013 96 2 7 1
14 4 018 09.07.2013 97 2 4 1
15 4 018 09.07.2013 98 2 6 1
Tabena 27. XX 2013. (PHE) Ipaheme dhenonomkux pernomena - Lpuu Bpx
Table 27. XX 2012. (PHE) Observation of phenological events — Crni vrh
Pennu 6p. Bp.mapuerne Tudpa Bpcte Jlorabaj Jlatym 3anaxama PeF“CTpoPaH Jlpyre orcepBarmje
Sequence number Plot number | Tree species code | Event code Date of observation norahaj Other observations
Score of the event
1 4 018 1 10.07.2013 1
2 4 018 2 30.09.2013 2
3 4 018 3 18.10.2013 4
4 4 018 3 30.10.2013 5

Taodena 28. XX 2013 (PHI) Benexeme denosomkux heromena — Lipau Bpx
Table 28. XX 2012 (PHI) Recording of phenological events — Crni vrh

Pexru 6p. Peructposan Merox kopumiheH 3a
Sequence bp.mapriene Bp npsera JHorabaj jlaTg/;:esg;u:;Kea}ba norabaj mocMaTpame Jpyre oncepBanuje
number | Plotnumber | Tree number | Event code . score of the Method used for Other observations
observation ;
event observation
1 4 62 1 10.07.2013 2 1
2 4 64 1 10.07.2013 2 1
3 4 67 1 10.07.2013 2 1
4 4 74 1 10.07.2013 2 1
5 4 76 1 10.07.2013 2 1
6 4 79 1 10.07.2013 2 1
7 4 88 1 10.07.2013 2 1
8 4 89 1 10.07.2013 2 1
9 4 90 1 10.07.2013 2 1
10 4 91 1 10.07.2013 2 1
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Pexnu 6p. Perucrposan Meron kopumhes 3a
SeIc;uencIt)'-} Bp.napuene | gy pppera Jorahaj I[aTgf;\:;?;z:ﬁ;a}La norahaj OCMaTpame Hpyre orcepsarje
number | Plotnumber | Tree number | Event code X score of the Method used for Other observations
observation ;
event observation
11 4 92 1 10.07.2013 2 1
12 4 95 1 10.07.2013 2 1
13 4 96 1 10.07.2013 2 1
14 4 97 1 10.07.2013 2 1
15 4 98 1 10.07.2013 2 1
1 4 62 2 30.09.2013 2 1
2 4 64 2 30.09.2013 2 1
3 4 67 2 30.09.2013 2 1
4 4 74 2 30.09.2013 2 1
5 4 76 2 30.09.2013 2 1
6 4 79 2 30.09.2013 2 1
7 4 88 2 30.09.2013 2 1
8 4 89 2 30.09.2013 2 1
9 4 90 2 30.09.2013 2 1
10 4 91 2 30.09.2013 2 1
11 4 92 2 30.09.2013 2 1
12 4 95 2 30.09.2013 2 1
13 4 96 2 30.09.2013 2 1
14 4 97 2 30.09.2013 2 1
15 4 98 2 30.09.2013 2 1
1 4 62 3 18.10.2013 4 1
2 4 64 3 18.10.2013 4 1
3 4 67 3 18.10.2013 4 1
4 4 74 3 18.10.2013 4 1
5 4 76 3 18.10.2013 4 1
6 4 79 3 18.10.2013 4 1
7 4 88 3 18.10.2013 4 1
8 4 89 3 18.10.2013 4 1
9 4 90 3 18.10.2013 4 1
10 4 91 3 18.10.2013 4 1
11 4 92 3 18.10.2013 4 1
12 4 95 3 18.10.2013 4 1
13 4 96 3 18.10.2013 4 1
14 4 97 3 18.10.2013 4 1
15 4 98 3 18.10.2013 4 1
1 4 62 3 30.10.2013 5 1
2 4 64 3 30.10.2013 5 1
3 4 67 3 30.10.2013 5 1
4 4 74 3 30.10.2013 5 1
5 4 76 3 30.10.2013 5 1
6 4 79 3 30.10.2013 5 1
7 4 88 3 30.10.2013 5 1
8 4 89 3 30.10.2013 5 1
9 4 90 3 30.10.2013 5 1
10 4 91 3 30.10.2013 5 1
11 4 92 3 30.10.2013 5 1
12 4 95 3 30.10.2013 5 1
13 4 96 3 30.10.2013 5 1
14 4 97 3 30.10.2013 5 1
15 4 98 3 30.10.2013 5 1

Tabena 29. XX 2013. (PLP) Tab6ena 3a perucrpanujy apseha n3abpaHor 3a HHTEH3UBHH (PEHOJIOIIKH MOHHTOPHHT -
Mokpa ['opa

Table 29. XX 2012. (PLP) Table for registration of trees selected for intensive phenological monitoring - Mokra
Gora

Bp.mapren Tosmja on(lzlep}l;l;e j
Pennu 6p. p- epu [Iudpa BpcTe Hdatym bp cTabna Bunbus neo [1paBarg ocMaTpam F; HHy
Sequence Tree species MI0CTaBJbaAkA Tree KpyHe ocMaTpama a
Plot . - L Lol - Other
number code Installation date number | visible crown part| visible direction | vertical .
number .~~~ | observation
direction s
1 5 134 15.08.2013 83 1 1 1
2 5 134 15.08.2013 106 1 7 1
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Bp.mapuen Tosmmja onflep}l;l;e uj
Pennu 6p. p-Tapi Iudpa Bpcre Hdatym Bp crabna Bunsus neo IIpaBarg OCMaTpam pBanH)
Sequence ¢ Tree species [I0CTaBJbakba Tree KpyHe ocMaTpama a N
Plot . - - S . Other
number code Installation date number | visible crown part| visible direction | vertical .
number .~ . |observation
direction s
3 5 134 15.08.2013 107 1 7 1
4 5 134 15.08.2013 82 1 7 1
5 5 134 15.08.2013 320 1 8 1
6 5 134 15.08.2013 359 1 8 1
7 5 134 15.08.2013 140 1 8 1
8 5 134 15.08.2013 141 1 7 1
9 5 134 15.08.2013 144 1 8 1
10 5 134 15.08.2013 183 1 1 1
11 5 134 15.08.2013 193 1 1 1
12 5 134 15.08.2013 222 1 1 1
13 5 134 15.08.2013 215 1 1 1
14 5 134 15.08.2013 412 1 1 1
15 5 134 15.08.2013 407 1 1 1
Tabeaa 30. XX 2012. (PHE) Ipaheme henonomkux penomena — Mokpa ['opa
Table 30 XX 2012. (PHE) Observation of phenological events — Mokra Gora
Pennu 6p. Bp.mapuene H_[I/I(l)pa.BpCTe Jlorabaj Jatym 3anaKamba PemCTpO?aH JlpyTe oncepsaruje
Sequence number | Plot number | Tree species code | Event code Date of observation norahaj Other observations
Score of the event
1 5 134 2 15.08.2013 2
2 5 134 2 10.10.2013 2
3 5 134 2 14.11.2013 2

Ta6ena 31. XX 2012 (PHI) Benexeme henonomkux penomena — Mokpa I'opa
Table 31. XX 2012 (PHI) Recording of phenological events — Mokra Gora

Penau 6p. Perucrposan Meron xopumheH 3a
Sel(;uencpe Bp.mapuene | gy nppera Jorahaj Z[aTg;\:;g?ztnﬁ;ama norahaj HocMaTpame Jpyre omncepsarnuje
number | Plotnumber | Tree number | Event code . score of the Method used for Other observations
observation :
event observation
1 5 83 2 15.08.2013 2 1
2 5 106 2 15.08.2013 2 1
3 5 107 2 15.08.2013 2 1
4 5 82 2 15.08.2013 2 1
5 5 320 1 15.08.2013 2 1
6 5 359 2 15.08.2013 3 1
7 5 140 2 15.08.2013 3 1
8 5 141 2 15.08.2013 3 1
9 5 144 2 15.08.2013 2 1
10 5 183 2 15.08.2013 2 1
11 5 193 2 15.08.2013 2 1
12 5 222 1 15.08.2013 2 1
13 5 215 2 15.08.2013 2 1
14 5 412 1 15.08.2013 2 1
15 5 407 2 15.08.2013 2 1
1 5 83 2 10.10.2013 2 1
2 5 106 2 10.10.2013 2 1
3 5 107 2 10.10.2013 2 1
4 5 82 2 10.10.2013 2 1
5 5 320 2 10.10.2013 2 1
6 5 359 2 10.10.2013 2 1
7 5 140 2 10.10.2013 2 1
8 5 141 2 10.10.2013 2 1
9 5 144 2 10.10.2013 2 1
10 5 183 2 10.10.2013 2 1
11 5 193 2 10.10.2013 2 1
12 5 222 2 10.10.2013 2 1
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Pexnu 6p. Jlarym sanaxcama Perucrposan Meron kopumhes 3a
Sequence Bp.napuene | gy pppera Jorabhaj date of the norahaj HOCMATPam-e Jpyre omcepsaruje
number | Plotnumber | Tree number | Event code X score of the Method used for Other observations
observation ;
event observation

13 5 215 2 10.10.2013 2 1

14 5 412 2 10.10.2013 2 1

15 5 407 2 10.10.2013 2 1

1 5 83 2 14.11.2013 2 1

2 5 106 2 14.11.2013 2 1

3 5 107 2 14.11.2013 2 1

4 5 82 2 14.11.2013 2 1

5 5 320 2 14.11.2013 2 1

6 5 359 2 14.11.2013 2 1

7 5 140 2 14.11.2013 2 1

8 5 141 2 14.11.2013 2 1

9 5 144 2 14.11.2013 2 1

10 5 183 2 14.11.2013 2 1

11 5 193 2 14.11.2013 2 1

12 5 222 2 14.11.2013 2 1

13 5 215 2 14.11.2013 2 1

14 5 412 2 14.11.2013 2 1

15 5 407 2 14.11.2013 2 1
12. Y30PKOBAIE U AHAJIN3E JIMCHOTI' 12. SAMPLING AND ANALYSIS OF

ONNAJA Y 2013. TOAUHHU

Ha cBakoj OWOWHOWKAIMjCKO] TayKhd je
MOCTaBJbEHO 15 KoleKkTopa 3a Cakyljbame JUCHOT
omaga. CabupHa TOBPIIMHA CBAKOT I0jeIUHAYHOT
Konektopa m3Hocn 706.5 1M’ a ykynmHa caGupHa
MOBPIIIMHA 32 PEIpe3eHTAaTUBHU y30pak n3Hocu 1,06 M.
VY3umame y3opaka 3a Jiabopatopujcke aHalu3e o0aBsba
Ce jeITHOM MECEYHO TOKOM IleNie KaJeHAAapCKe TOJHMHE.
PerpesentatuBHN y30pak ce J00Mja CIajaleM CBHUX
y30paKa U3 CBUX Y30pKOBamba TOKOM T'OJIMHE.

U3 oBako mobujeHor y3opka oapehyje ce:

- VKynaH TOIWIIBUA TPWINB CyBE OpraHCKe
martepuje Ha noBpmmay 3empumTa (Kg/m?)

- Oprancku yribenuk (C) (9/100 g cyBe oprancke
marepuje)

- Asot (N) (mg/100g cyBe oprancke MaTepwje)

- docdop (P) (mg/100g cyse oprancke marepuje)

- Kamumjym (Ca) (mg/100g  cyBe  oprascke
Mmarepuje)
- Maruesujym (Mg) (mg/100g cyBe oprancke
Mmarepuje)
- Kammjym  (K) (mg/100g cyBe opraHcke
Mmarepuje)

JloOujeHe KONMYWHE XpaHJBHBHUX MaTepuja y
penpe3eHTaTUBHOM Y30PKY JIMCHOT OIa/ia IPeICTaBibajy
VKyNaH TOAMIIEBA OWJIaHC KpyXKemha XPaHJBUBUX
Marepuja y IIYMCKOM €KOCHUCTEMY YHUjH je PernpeceHT
OMOMHINKAIINjCKa TadKa.

Ha Komaonuky je cakymnibaH JHCHH OIaJ TOKOM
1IeJIe TOIMHE, a Ha Kpajy roauHe GopmupaH je 30MpHU
y30paK 3a JabopaTopHjcKy aHaiau3y. Y TOKY TOJMHE Ha
MOBPIIMHY 3€MJBHILTA Y CMpPUEBO]j IIyMH Ha KonmaoHuKy
nagae 141,64 T cMpUeBUX YeTHHA, TUIO0BA, TPAHIHIIA U

LITTERFALL IN 2013

Fifteen traps designed to collect litterfall were
set on each sample plot. The collection area of one
litterfall collector was 706.5 cm?, so the total collection
area of all collectors amounted to 1.06 m? Samples
required for laboratory analyses were taken once a
month during the whole year.

A representative sample was obtained by
combining samples from all sampling sessions during
the year.

The obtained representative sample was used to
determine:

- The total annual amount of dry organic matter
that reaches the soil surface (kg/m?)

- Organic carbon (C) (g/100 g of dry organic

matter)

- Nitrogen (N) (mg/100 g of dry organic matter)

- Phosphorus (P) (mg/100 g of dry organic
matter)

- Calcium (Ca) (mg/100 g of dry organic
matter)

- Magnesium (Mg) (mg/100 g of dry organic
matter)

- Potassium (K) (mg/100 g of dry organic
matter)

The amount of nutrients in the representative
sample of the litterfall represents the total annual
balance of nutrient cycling in the forest ecosystem
represented by the sample plot.

On the sample plot Kopaonik, litterfall was
collected during the year and then at the end of the year
a collective sample was made for laboratory analyses. A
total of 141.64 g of spruce needles, fruit, twigs and other
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JpYror U3yMpJIOr OpraHckor matepujana. 3ajemno ca dead organic matter falls on the surface of the soil in the

YeTHHAMa y yKyIaH JHCHH OMaj YJIa3u W JINIIaj KOjH je
M3Y3ETHO 3aCTYIJbCH Yy UCIIUTUBAHO] CMPUYEBO] LIyMH.

spruce forest on Kopaonik. As lichen grew on needles of
spruce trees, these organisms were a part of litterfall
together with needles. It was very abundant on the
investigated sample plot.

Ta6ena 32 T[lpwiuB JIMCHOT OMa/ia Ha OBPINUHY 3eMJbnInTa Y ToKy 2013.roauHe.
Table 32. The amount of litterfall that reached the soil surface in 2013

Cysa
Maca o Maca 1000 OpraHCIfa
m2 yerrHa win 100 Pepeo marepuja
JIOKa,l_mTeT/ Dry JINCTOBA ) Ca K Mg S P C N
Site weight Dry mass of Ash Organic matter
2 1000 needles
per m
g g % % mg/g mg/g mg/g mg/g | mglg g/kg | mg/kg
Konaonnx/Kopaonik 141,64 6,7 3,68 96,32 7,79 1,54 0,77 0,02 | 0.021 | 359,7 14
Lpau Bpx/Crni vrh - 14,8 5,83 94,17 7,86 3,94 1,24 0,10 | 0.044 | 3688 | 7.1
Moxpa F'opa/Mokra Gora - 234 2,39 97,61 6,86 0,71 2,09 0,02 | 0064 | 3560 | 4,1

Ha OwomnnukanujckuM Ttadkama Ha MOKpO]
l'opu u Ha LpHOM BpXy HHMje CaKyIUbEH LEIOKYIaH
TOAMIIBGY TPWUIMB U3yMPIUX OPTaHCKHX OCTaTaka, jep
Cce paau O TEK IOCTaBJbEHUM TauyKaMa Ha KojuMma je
CaKkyIlJbamke Omaja MOYesio y aBryCTy U OKToOpy. 300r
Tora Cy 3a OBe Tadyke Jare caMoO XeMHjCKe
KapaKTepUCTHKE oONaja NPUKYIUBEHOT Y JAPYroj
ITOJIOBMHU M TP/ Kpaj BEreTalroHOT EPHOAa.

The amounts of litterfall collected on the sample
plots on Mokra Gora and on Crni Vrh could not be
regarded as total annual amounts of dead organic matter
because these sample plots were newly established and
the litterfall collection started in August and October.
Therefore, only chemical characteristics of the litterfal
collected in the second half and towards the end of the
growing period are presented for these sample plots.

Camnka 31. Konexrop 3a
CaKyIlJbambe YeTUHA — JIUCHOT
omaga BUT Huso 2, Komaonuk

Figure 31. Needle-litterfall
collector on the Level Il sample
plot Kopaonik

Cauka 32. Konexrop 3a
cakyIJbame JMCHOr onaga bUT
Hugo 2, LlpHu Bpx

Figure 32. Needle-litterfall
collector on the Level Il sample
plot Crni vrh

Cauxka 32. KojieKkTop 3a CakyIlbambe
yerrHa — jiucHor onaja bBUT Huso 2,
Moxkpa I'opa
Figure 32. Needle-litterfall collector on
the Level Il sample plot Mokra Gora
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Cauxka 34. OnpehuBame KOIUUMHE XPaHJBUBUX MaTepHja y JUCHOM omajay (OMIIaHC KpyXKermha XpaH/bUBUX MaTepuja
y exocuctemy) 3a Komaonuk, Lpau Bpx 1 Mokpy ['opy
Hosowuncranmpanu ICP — AES Spectrometer y madopatopuju MacTrTyTa 32 itymapctBo, beorpan

Figure 34. Determination of amount of nutrients in the litterfall (balance of nutrient cycling in the ecosystem) on
Kopaonik, Crni VVrh and Mokra Gora
Newlly instaled ICP — AES Spectrometer in Institute of Foretry Lab, Belgrade
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Taodesa 33. XX2012 (LFP) OcHoBHU nogaIH 0 cakybamy JUCHOT omaaa - KomaoHuk

Table 33. XX2012 (LFP) Basic data on litterfall collection - Kopaonik

VYkynHa Ilepuon cakynbama
T'eorpadcka [eorpadcka Hanmopcka bpoj MOBpIIHHA y30pKa Ocrana sanaxama
Penun 6p. Kon npxase Bp.mapuene HIMpHHA IyXKHHA BHCHHA KOJICKTOTpa CaKynsbama sampling period Other observations
Sequence Country Code Plotnumber Latitude Longitude Kon Number of traps Total Collecting o 10
Altitude area from till
1 67 02 +43°17' 30" +20° 48' 50" 35 15 1.06 25.04.13 30.10.13
Tabela 34. XX2012 (LFM) Pesysnratu anamu3e JUCHOT omnas - KomaoHuk
Table 34. XX2012 (LFM) Results of litterfall analysis - Kopaonik
38
e Tlepuon cakymbama 5 3 NE g = Eé
zE |28 &3 » 8 g€ |2 _E| £ ws _ — 5 5 —~ S S5
&z | 2 € Collection period o E 2.8 & o sE 2| 82358 z Gy 2 > > 2 d g2
= o | &35 S 2 2o Q@ SE B 99 54 > = 2 £ S 2 = S8
£8 |52 c 2 3 s |52 sSE=% g z E £ < E 32
5g |48 CRS c & S E = 2| 87 g = 73 a S = ¥ © 5o
£z |da E; 2 g 28 |ET 5| = =3 z o = EE
b od do = o 0 E 35
from till a
1 2 25.04.13 30.10.13 -9 118 11.1 | 0.14164 6.7 1.4 0.02 7.79 0.77 1.54 35.97
Taodena 35. XX2012 (LFP) OcHoBHY TIO/AIM O CaKyIIJbamy JUCHOT onajaa — LipHu Bpx
Table 35. XX2012 (LFP) Basic data on litterfall collection — Crni vrh
YkynHa Ilepuon cakynspama
T'eorpadcka Teorpadcka Haamopcka bpoj MOBpPILINHA y30pKa Ocrana
Penru 6p. Kon npxase Bp.napuene IIMPUHA JyXHHA BHCHHA KOJIEKTOTpa CaKyIbamba sampling period 3anasicaroa
Sequence | Country Code | Plotnumber Latitude Longitude Kox Number of traps Total Collecting on 10 Other observations
Altitude area from till
0n7'EEn Oz qioqmn
1 67 04 +44°07'55 +21'58'38 19 15 1.06 22.08.13 10.10.13
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Tabela 36. XX2012 (LFM) Pesynratu ananuse JucHor onan — L{pau Bpx
Table 36. XX2012 (LFM) Results of litterfall analysis — Crni vrh

wn
)

L Tlepuos cakymbama . ] A 3 o Eg
=E |23 P £ | .8 | 28 |5 % 2 o8 = | s g =
23|53 N e Eg | 28 |E-El E_©8 5 5 c 2 2 5 S 58
ez | 2t Collection period 25 2.2 2 o SE S| 28 &89 > =) E £ S g ) 53

< H C -~ = ® = = = = = 1237%)
=2 | =8 o =8 | 52 |E2 ¢l s8¢ £ E = = > = o =5
o 2 a 2 = © < ° 5 o = < Z = n o O s 4 f=hut
Ao | Ra § = bl ~ 5 g > =2 = 9 Eg

Jer} b =

) od do (= o 0 E (ola)

from till a
1 4 22.08.13 10.10.13 -9 018 11.1 - 14.8 7.1 0.1 7.6 1.24 3.94 36.88

Ta6ena 37. XX2012 (LFP) OcHoBHY mojany o cakyIubamy JUCHOT onaaa — Mokpa I'opa
Table 37. XX2012 (LFP) Basic data on litterfall collection - Mokra Gora

. " . o " oo Vkynna Iepuon cakynibama
eorpadcka eorpagcka azMopcKa poj MOBpIIMHA y30pKa
Pennu 6p. Kon npxase Bp.naprene mIMprHa Ny)KAHa BUCHHA KOJIEKTOTpa CaKyIbama sampling period gtigiﬂgbizrrlsg?;z
Sequence Country Code Plotnumber Latitude Longitude Kox Number of traps Total Collecting on 10
Altitude area from till
0pzin7n (1Yo VaTa
1 67 05 +43°4527 +19°29°00 12 15 1.06 21.08.13 14.11.13
Tabela 38. XX2012 (LFM) Pesynraru aHanuse sucHor omnax — Mokpa ['opa
Table 38. XX2012 (LFM) Results of litterfall analysis - Mokra Gora
3
3 Tepuon cakymbama cH & g 22
o o k=] >
5|52 Ef | e |28l tlios| S| 5| 5| 2| 2| s g | £
&z | 2 E Collection period s E 2.8 & o sE 2| 2oz I o 2 S > 2 N g2
= o | &3 g2 2o Q2 SE B g &4 > = 2 £ S = 83
£ | E§ £ o =2 | 2 |2l g2 :%5 E E E =t = E o <8
58|28 SE | 2% | S5 |2 : g g | = ? o S = X iz
Ao | Re SF 8 =9 g 2 =2 Y 52
) od do (= o 0 i lola)
from till a
1 5 21.08.13 14.11.13 -9 134 111 - 234 41 0.02 6,86 2,09 0,71 35.60
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13. CAKYIIUBAILE U AHAJIM3E JEINIO3UIIUJE

[Ipema mnany pacnopefa KOJEKTOPa 3a BIaKHY
JIETIO3NIIMjy Ha CBUM OTJIEAHMM Tmapueiama HwuBoa 2
(Komaonwuk, Llpuau Bpx u Mokpa ['opa) mocraBibeHu Cy
MHCTpYMEHTH 3a mpaheme mpoueca aenoszuuyje. To cy
KOJIEKTOPH CaKyIUbayd MaJaBWHa KOje Mpojiaze Kpo3

KpyHE crabama - , Throughfall* (15 xomana),
KOJIGKTOPH 3a y30pKOBame [EMNOo3WIrje Koja ce
cimBa  HU3  crabma-“Steamflow* (5 komaga), u

KOJIEKTOpH 3a cHer (5 xomaza) T38B. ,,BUlk® xomekropm.
Marepujann xopumheHH 3a wu3pagy Cy JKAYaHe
KOHCTPYKIIHj€, IUIACTUYHE IOCYyIe, IIEBH U MpEXacTa
[1BL] nyaTHa, 01 KOjUX je TMpeMa HJICjHUM HalpTHMa 3a
U3pazy CBaKOr O] MHCTpyMeHara mpeMa Manyairy,
cacTtajbeHa ¢yHkIMoOHaNHAa omnpeMma. [Boxhe je
3amTrheHo O KOpOo3Wje, a Mocyae TJe Cce TaJaBUHE
HaKyIUbajy Cy VyKONaHE Cy y 3eMJby (TeMmmeparypa
3eMJBHINTa CHpedyaBa eBamnopanujy). llpum cmajamy
elleMeHata KOpWIINeH je CHIMKOHCKHU JIeTaK, YhMe je
n30erHyTa KOHTAMUHAIM]a U3 OKOJIMHE.

Ha ornemnum nossuma HuBo-a 2 mocebna
Nnakmka Moceehiyje ce BIaXKHO] JCMO3MIHUjU O KOjUX je
HajOMTHH]ja OHA KOja MCIUTYje XeMU3aM Tajlora KojH je y
HEIIOCPETHOM KOHTakTy ca OWJBHUM OpraHuMa Ha
KOjHMa ce ToJyTaHTH u3 Bazayxa 3aapxe (ICP Forests,
2010c).

VYV tabemn 39. XX2013 (PLD) u TaGemu 40.
XX2013 (DEM) matu cy OCHOBHH MOJAlld O MEPEHY
atMocepcke  Jemo3uIMje UM XCMHUjCKE  aHain3e
CaKyIUbEHHX Yy30paka armocdepcke erno3umuje Ha
ornenHoj mapuenu Ha KornaoHuKy.

VYV rtabemun 41 XX2013 (PLD) u Tabenu 42.
XX2013 (DEM) nmatu cy OCHOBHH MOJAld O MEPEHY
atMocepcke  JIETO3UIMje H  XEMHjCKe  aHallu3e
CaKyIUbEHHX Yy30paka armocdepcke erno3unuje Ha
ornenHoj mapuenu Ha LipHoM BpXy.

V tabemun 43 XX2013 (PLD) u Tabenn 44.
XX2013 (DEM) matu cy OCHOBHH MOJAlld O MEPEHY
atMocepcke  JIeTO3UIMje UM XCMHUjCKE  aHan3e
CaKyIUbEHHX Yy30paka armocdepcke [erno3uuuje Ha
oryeaHoj napuenu y Mokpoj ['opu.

13. SAMPLING AND ANALYSIS OF DEPOSITION

The instruments for monitoring the process of
deposition were positioned on all sample plots
(Kopaonik, Crni Vrh and Mokra Gora) according to the
plan for the arrangement of wet deposition collectors.
These were “Throughfall”- rainfall collectors for
sampling deposition that passes through the crowns of
trees, (15 collectors), “Stemflow" -collectors for
sampling deposition that pours down the trees, (5
collectors), and "Bulk™ - snow collectors (5 collectors).
The instruments, which included wire structures, plastic
containers, pipes and PVC mesh materials, made
functional equipment that fulfilled all the requirements
of the relevant Manuals. Iron structures were protected
from corrosion and the containers where precipitation
accumulated were buried in the ground (soil temperature
prevented evaporation). Silicone adhesive was used for
bonding the elements, which meant that contamination
from the environment was avoided.

Level 1l monitoring devotes special attention to
wet deposition on the sample plots. The most important
was the one which was used to study the chemistry of
the deposition which was in the direct contact with the
plant parts that absorbed pollutants from the air (ICP
Forests, 2010c).

Table 39 XX2013 (PLD) and Table 40 XX2013
(DEM) show the basic results of the measurements of
atmospheric deposition and chemical analyses of the
collected samples of atmospheric deposition on the
sample plot on Kopaonik.

Table 41 XX2013 (PLD) and Table 42 XX2013

(DEM) show the basic results of the measurements of
atmospheric deposition and chemical analyses of the
collected samples of atmospheric deposition on the
sample plot on Crni Vrh.
Table 43 XX2013 (PLD) and Table 44 XX2013 (DEM)
show the basic results of the measurements of
atmospheric deposition and chemical analyses of the
collected samples of atmospheric deposition on the
sample plot in Mokra Gora.
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Cuauka 35. ,, Throughfall* konextop Ha ormemnom mospy, Cauka 36. ,,Steamflow konexTop® Ha OrJIeHOM TOJBY,

BUT Huso 2, Kommaonuk BUT Huso 2, Konaouuk
Figure 35. "Throughfall™ collector on the Level Il Figure 36. "Stemflow" collector on the Level Il sample
sample plot, Kopaonik plot, Kopaonik

Cauka 37. ,, Throughfall* xonekrop Ha orneqnom mosby,  Coamka 38. ,,Stemflow konexrop* Ha ornenHOM OB,

BUT Huso 2, Lpuu Bpx BUT Huso 2, Lpuu Bpx
Figure 37. "Throughfall™ collector on the Level Il Figure 38. "Stemflow" collector on the Level Il sample
sample plot, Crni Vrh plot, Crni Vrh
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Camka 39. ,,Bulk xonexrop na ornennom nossy, BUT
Hugo 2, Lipuu Bpx

Figure 39. "Bulk™ snow collector on the Level Il sample
plot, Crni Vrh

Cauka 41. ,,.Bulk® xonexrop na orneanom nossy, BUT
Hugo 2, Moxkpa 'opa

Figure 41. "Bulk’ snow collector on the Level 1l sample

plot, Mokra Gora

Cumka 40. ,, Throughfall* konekrop Ha orneaHoM
nosby, BUT Huso 2, Moxkpa I"opa

Figure 40. "Throughfall™ collector on the Level Il
sample plot, Mokra Gora

\ “\\\" "‘ LA iii’ i”’ IR NEN I W W

Cuamuka 42. ,,Steamflow xonekrop* Ha ornegHOM
nosby, BUT Huso 2, Moxkpa 'opa

Figure 42. "Stemflow" collector on the Level |1
sample plot, Mokra Gora
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Taodena 39. XX2012(PLD) Oty moaaly o OrjieaHo0j MOBPIIHHA 3a aTMOc(epcKy aemno3uinjy — Komaonuk
Table 39. XX2012 (PLD) General data on the sample plot for atmospheric deposition - Kopaonik

AKTHBHU IIE€PUOJL CaKyIlJbatba e
5 = } % E date of monitoring period E s %’é‘ &g . 5 3 o
=t 3 g.B =3 & % s = S g3 o3 2z <E%® 3 g8
g5 | =8| iis53 | ¢% =3 | 2% | its Si5g| 8 Ee | PgE | Ezs - g
< = — =] = =2 —_ Q o = [}
=8 | EE| SE%E | :% 2% | 22 | Z:f 01 oo | EEsE| 28 3 522 | =3k 24
@ 5 205 < £ | < o T E - o @ o ] —_—e 3 5 o
g | |78 | & | ¢ o | FE o © |28 | 55 | g | Fap | &2 1
n o 3 54 S = 2] < [ONe)
— ~ b4 é n n
01 67 02 1 +43°17'30" | +20°48'50" 35 130313 301013 07 1 1.000 0.002
02 67 02 2 +43°17'30" | +20°48'50" 35 131213 031213 04 1 1.000 0.002
03 67 02 4 +43°17'30" | +20°48'50" 35 250413 301013 06 1 1.100 0.002
Tadeaa 40. XX2012(DEM) IMogamnm 1abopaTOpHjCKUX aHATN3a 38 aTMOC(EPCKY Aemo3uInjy — KomaoHnuk
Table 40. XX2012 (DEM) Data of laboratory analyses for atmospheric deposition - Kopaonik
. Iepruonn
Bpoj CaKyIbama ° Konnunna 5 P
Penuun oryesiHe Collection period | Hepnon Kox g = y30pKa E —_ N- N- 5 o8 Ocrana
Opoj MOBPLINHE broj y30pKa =3 (mm) pH | E K Ca Mg Na NH4 Cl NO3 S50, |E g a\% DOC | 3amaxkama
Sequence | Observation On Ilo Period | Sampler | & g total =47 (mg/l) | (mg/l) | (mg/l) | (magll) (mgll) (mg/1) 5 < £ [(mg/l) Other
P g3 (mg/1) (mg/1) 2 =) i
number Plot from tol number code 2> collected = 3 = £ observations
number sample g =
01 02 131212 | 300113 01 02 1 7.53 16.2 0.89 0.314 0.28 1.995 0.875 | 11.012 | 0.700 13.163 | 0.697
02 02 300113 | 200213 02 02 1 4.55 44 0.67 0.305 | 0.205 2.01 2.330 8.009 0.083 13.257 | 0.697
03 02 200213 | 130313 03 02 1 591 234 0.335 | 0.799 0.25 3.965 0.812 8.009 0.088 15.419 | 0.464
04 02 130313 | 250413 04 01 1 5.80 40.9 2535 | 2.374 | 0.435 3.29 1949 | 11.012 | 1.116 9.872 0.464
05 02 250413 | 160513 05 01 1 4.98 38.3 1.045 | 2.968 0.76 2.215 3.064 9.010 0.243 8.086 0.697
06 02 250413 | 160513 05 04 1 4.93 83.1 3.355 | 6.206 1.13 5.985 2.640 | 16.018 | 1.908 9.778 0.929
07 02 160513 | 250613 06 01 1 6.26 43.0 0.81 2.545 131 9.365 2.520 9.010 0.569 5.171 0.929
08 02 160513 | 250613 06 04 1 455 | 146.7 18.85 7.450 | 1.595 73.255 6.509 | 11.012 | 0.238 12.692 | 1.161
09 02 250613 | 310713 07 01 1 5.77 66.6 2.885 | 2.673 | 0.935 231 3.749 7.008 0.036 5.641 0.813
10 02 250613 | 310713 07 04 1 4.92 244 11.65 7.585 | 2.225 | 120.875 | 13.224 | 14.015 | 0.367 31.308 | 1.161
11 02 310713 | 300913 08 01 1 3.34 56.8 134.7 | 2.414 0.98 35.755 3.139 9.010 0.095 5.829 0.581
12 02 310713 | 300913 08 04 1 3.32 | 186.1 | 16.275 | 7.570 2.13 8.77 11.487 | 15.017 | 0.465 20.966 | 0.697
13 02 300913 | 091013 09 01 1 4.86 42.2 7.25 0.973 | 0.765 74.453 3.678 6.007 0.044 4,983 0.464
14 02 300913 | 091013 09 04 1 55 | 208 | 34.37 | 4622 | 2.325 | 25985 | 11.416 | 12.013 | 0.246 | 24.445 | 1.393
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. Iepnonn
Bpoj CaKyILJbama ° Kosmunza 5 _
Penuu OrJIeHE Collection period [epuon Kon g E Y30pKa E — N- N- 5 g s Ocrana
6poj MOBPLINHE broj y30pKa 22 (mm) pH | 5 E K Ca Mg Na NH4 Cl NO3 S-SO, E % ig DOC | 3amaxkama
Sequence | Observation On Tlo Period | Sampler | & = total =47} (mg/l) | (mg/l) | (mg/l) | (mg/l) (ma/l) mg/l) g% £ |(mg/l) Other
o' g3 (mg/l) (mgll) = S .
number Plot from tol number code 2> collected = 3 =z E observations
number sample g =
15 02 091013 | 301013 10 01 1 596 | 43.2 5.030 | 0.652 | 0.855 3.680 0.466 8.010 | 1.257 | 18.334 | 0.813
16 02 091013 | 301013 10 04 1 558 | 103.3 | 7.040 | 0.915 | 1.660 4.545 5.401 8.010 | 2428 | 15513 | 1.393
17 02 301013 | 031213 11 02 1 45 68.7 4840 | 6.255 | 0.795 | 14.425 0.035 9.010 | 0.201 | 14.103 | 0.813
Taodema 41. XX2012(PLD) Ormiuty moaary o OrjieHo0j MOBPIIUHU 3a aTMOCchepCcKy aerno3uiujy - Llpau Bpx
Table 41. XX2012 (PLD) General data on the sample plot for atmospheric deposition - Crni vrh
AKTHBHU I1EPUOJI CAKYIJbatba -

5 = } % g date of monitoring period § s _ TEJE N’E\ c 3 o
-2 3 % = o3 = % < = S < § ] =i < by & o < g
&5 :§| SEcy £3 = 28 s cisa| 58 g5 =E£8 ESp 5
= g £z | 5E%E °3 g2 £5 £s2 On Jlo g5.2| &5 EE - 253 coe 58
2 E2 | 2885 s 28 g g -k =5%% =3 g% gL €8 E s 8
5& XS | 85¢2 ol = 23 TS s35< from to TEs e 52 o 5SS =E 8 52
~ = o aF a2 o © o oy T = o Q9 235 g2 E 3o 25 £

3 8| 858 38 : : - 2% | 23 E £g | &2 2§

it e 2 i0 & ©
01 67 04 01 +44°07'55" +21°58'38" 19 090713 101013 03 1 1.000 0.002 15
02 67 04 02 +44°07'55" +21°58'38" 19 101013 041213 01 1 1.000 0.002 5
03 67 04 04 +44°07'55" +21°58'38" 19 090713 101013 03 1 1.100 0.002 5
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Taoena 42. XX2012(DEM) IToxamum 1abopaTopujcKiX aHain3a 3a atMochepcky aemno3unyjy - Lpau Bpx
Table 42. XX2012 (DEM) Data of laboratory analysis for atmospheric deposition — Crni vrh

Iepuoau K .
. CaKyIbamba OJIMYHHa o
Penuu bpoj Collec}t/il:)n eriod | Iepuon Kon 2 2 y30pKa 5~ 5 Ocrana
. oryeaHe p ] s = = E N- N- E =
6poj broj y30pKa g5 (mm) PH | E S K Ca Mg Na NH4 Cl NO3 $-S0s |ES 3amaxama
Sequence TIOBPIIIHE Period | Sampler 2 & total 4% (ma/l) | (mg/l) | (mgll) (mg/1) (ma/l) (mgfl) 5 < Other
Observation On o o' v 22 (mg/l) (mg/l) =2 .
number number code s collected = B observations
Plot number | from to > S
sample 2
01 04 090713 | 220813 01 01 1 524 | 1276 9.19 4.948 | 0.825 6.97 5.669 8.009 | 2971 8.932 | 0.697
02 04 090713 | 220813 01 04 1 6.1 731 180.8 | 10.860 | 2.965 | 81.485 | 14.579 | 15.017 | 5.661 | 40.428 | 1.161
03 04 220813 | 300913 02 01 1 5.2 68.4 4.39 1.442 | 0.515 | 151.545 | 2.789 9.010 1.262 6.393 | 0.464
04 04 220813 | 300913 02 04 1 3.32 388 22.065 | 1.581 0.86 200.65 0.019 1.500 | 0.019 7.145 | 0.464
05 04 300913 | 101013 03 01 1 593 | 57.1 3.075 2.305 | 0.605 3.85 3.121 8.009 | 1.030 4.795 | 0.697
06 04 300913 | 101013 03 04 1 496 | 52.8 12.6 0.905 0.59 5.445 3.375 8.009 | 0.105 5171 | 1.161
07 04 101013 | 041213 04 02 1 5.8 28.4 2.100 5905 | 0.920 | 11.765 0.261 - 0.865 | 15.983 | 0.581
Tabena 43. XX2012(PLD) Oty mojanu o OrjieaHoj HOBpIIHHU 3a atMochepcky neno3uinjy — Mokpa ['opa
Table 43. XX2012 (PLD) General data on the sample plot for atmospheric deposition — Mokra Gora
AKTHBHH TIEPUOJ CaKyIJbatba -
= g 8 date of monitoring period s < §/E~ N’E\ g @
@ kS < = IS = [ < = — =] A
"—l-Q % qm) =3 Q‘g = % NE §m§ E'U [=op NNEE:/ %‘C‘-’ N-g
g3 sS | ZEs3 : 8 5 g 28 23 Si%se| 58 £5 Eg g i s =S
=@ g > s 25 ¢E BB g2 g g o= 2 e, 8 35 °f 853 2935 33
58 ZE| g2g2 °e $5 2 & R On To | Z2%%| Z§ e 559 szt o
5 =3 % 8 = < < Q =] ] S = - < = %) —
‘g 8| &°% g3 3 =T | FR o ° &L | 28 | i | Fip | Z: g2
it it 2 g0 & ©
01 67 05 1 +43%45'27" | +19°29'00" 12 150813 141113 04 1 1.000 0.002 15
02 67 05 4 +43%45'27" | +19°29'00" 12 150813 141113 04 1 1.000 0.002 5
03 67 05 2 +43%45'27" | +19°29'00" 12 141113 091213 01 1 1.000 0.002 5
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Taodena 44. XX2012(DEM) Ioxaim 1abopaTopujcKux aHain3a 3a atmochepcky nemno3unujy — Mokpa 'opa

Table 44. XX2012 (DEM) Data of laboratory analyses for atmospheric deposition — Mokra Gora

Ilepronu K . .
Bpoi CaKyIUbamba o OJnHa © = o~
Pennu ornlz:ojﬁe Collection period | ITepuox Kon £2 y30pKa E —_ N- N- 5 § gg Ocrana
6poj A broj ysopka | 2B (mm) pH |EE K Ca Mg Na cl S50, |§< £ £ | DOC | samaxama
TOBpLIMHE . Z € 5 NH4 NO3 > o =
Sequence - Period | Sampler [ total =4C2] (ma/l) | (ma/l) | (mg/l) | (ma/l) (ma/l) (mglly | 3= 5= [(mgll) Other
Observation On Jlo o' 23 (ma/l) (mgfl) Z £ S .
number number code S collected = R z £ observations
Plot number | from to > S g =
sample Z =
01 05 150813 | 210813 01 01 1 3.33 3.935 | 3.343 | 0.63 18.79 | 2485 9.010 0.621 16.923 | 0.581
02 05 150813 | 210813 01 04 1 3.29 12.255 | 2.725 1.66 161.7 9.489 0.350 1171 16.735 0.581
03 05 210813 | 101013 02 01 1 6.42 14.025 | 1.041 | 0.43 | 20.205 | 3.198 | 21.524 | 0.786 5.265 0.581
04 05 210813 | 101013 02 04 1 4.04 3.64 1.302 | 0.905 3.75 5.585 8.009 0.608 6.863 0.464
05 05 101013 | 301013 03 01 1 6.55 1.850 | 0.711 | 0.685 | 5.265 | 0.635 | 10.510 | 0.071 15.043 | 0.697
06 05 101013 | 301013 03 04 1 472 2.964 | 0.882 | 0.635 | 2.185 | 2.499 | 14.020 | 0.278 13.445 | 0.697
07 05 301013 | 141113 04 01 1 6.14 2.605 8.755 | 1.085 7.320 0.212 8.010 0.673 15.043 0.232
08 05 301013 | 141113 04 04 1 5.13 4.725 7.705 | 1595 | 14.505 | 3.022 11.200 3.020 14.573 1.045
09 05 141113 | 091213 05 02 1 4.94 2.370 | 6.215 | 0.835 | 9.550 | 0.106 | 10.010 | 0.581 10.812 | 0.697

117




14. Y30PKOBAIBE U AHAJIN3E 3EMJbUIITHOI'
PACTBOPA

IMopen mom3eMHHX BOAEHHX TOKOBA, IIYMCKO
3eMJBHINTE KAa0 M3BOP M OCHOBA IJ/IE€ NPOIEC KpYyXKema
Marepuje 1 eHepruje y IpUpoIu MOUMIbE U 3aBpliiaBa ce,
0a3aqHM je JEMOHEHT Tajora 3arajema CBUX
aHTpomoreHrnx u3Bopa. OBe Marepuje HaKyIbajy ce U y
caMHUM OpraHu3MuMa Ousbaka - JeJoBUMa crabana, y
rpaHyYdllaMa W aCHMWJIAMOHUM opranuma apBeha, Ha
HNOBPUIMHK W YHYTap JKMBHX OWJPHMX TKHBa. Y
3eMJBHIITHIM XOPHU30HTHMa Ha Kpajy ce [eNoHyjy
MOJYTaHTH PACTBOPEHU Y TMajaBUHAMa, OJ KOJUX CY
KUIIa ¥ CHET KOJIMYMHCKU Haj3HAuajHUjH. AHanu3ama
xemm3Ma oxapeheHe konmumHe aTtMochepcKor Taiora
KOjH CIHMpa acHMHWIAIOHEe opraHe, rpaHe W je0ia
npBeha W mpakTH4YHO ce ,,Iporehyje” Kpo3 Kpoume M
OMBa CakyIUbCH y CIIEIMjalHe KOJEKTOpe, yTBphyje ce
MpHUCYTHOCT onpeljeHe 1mTeTHe Marepuje, HEHA
KOHIIGHTpalKja Mo jenuHuny noBpmuHe. Moryhe je
MPAaTUTH peakiyjy OWJbKe Kao JXUBOT OpraHu3Ma Ha
yTHIaj oBOr (hakTopa Kpo3 BpeMe W NPENo3HATH Be3y
u3melly mojuiokHOCTH TOr JApBeha OosiecTMa H
mreroynHama u aeposarahema. [{uss 6u 6uo u nohu 10
MHOTO pPa3IMYUTHX 3aKJby4aka O TPEHYTHOM CTamy
BUTAJIHOCTU IIyME€ HIIU J0Ka3aTu HCHO6I/ITHe YUHUHKE
HITETHOCTH Ha TojeJiMHe BpcTe. JeaaH ol 1uibeBa Onia
Ou MoryhHOCT J1a ce youu pa3iuka y OTIIOPHOCTH Ha OBE
cymncrannie Mmely BpcramMa M Tako y KyJITypama
(aBopH3yjy pE3HCTEHTHHUjEe IpPBEHACTE BPCTE€ Ka0 BUJI
JYTOPOYHOT TUTaHUPAba.

WHTeH3uBHE  CTynuje ce  KOHTHHYHUPAHO
CIPOBOJIE TIOCTABJbABEM T'PABUTAIUOHUX JIN3UMETAPA Y
YEOHHW BEPTHKAIHU 3uJ] TOoCcTojehuX IeA0JIONIKUX
npodmia Ha CTaTHUM JQyOMHaAMa HCIOJ XOPH30HATa
OpraHcKke IPOCTHPKE KOju Bapypa 3a cBa TpH Npoduia.
VY3o0piy jeno3uiiyje 3eMIBHITHOT pacTBOpa CaKyIllJbaHH
Cy 3ajeHO ca OCTaJUM IapaMeTpuMa MOHUTOPHHIA
KOjH Ce Ha OMIEAHOj CTaHUIM KOonaoHHK KOHTHHYHPAHO
mpare M OJ] CBa TP IMpPaBJ/bEH j€ jelaH 30UpPHHU y30paK
(Google 4).

LubeBM MOHUTOpWHIa XeMH3Ma 3€MJBUIITA Y
HIYMCKHM €KOCHCTEMHMA je Bepu(uKaiuja XUIoTe3e o
nyOuHM omrehema 3eMJBHINTA, @ TIOTOM H IpenBulame
Oyayher pa3Boja u Tpanchopmanyje Tia.

VYV Ttabemn 45 XX2013 (PSS) u Tabenu 46
XX2013 (SSM) natu cy OCHOBHH IOl O MEPEHY
3eMJBHUILHOT PAaCTBOPA U XEMH]jCKE aHATU3E CAKYIIJbEHUX
y30paKa 3eMJbUIIHOT PAcTBOPA Ha OIJICAHO] HMapleiln Ha
Konaonwuky.

V rtabemn 47 XX2013 (PSS) u Tabemu 48
XX2013 (SSM) matu cy OCHOBHH MOJAId O MEpPCHY
3eMJBHIITHOT PacTBOPA M XEMHjCKE aHAJIHM3€ CaKyIJbEHUX
y30paka 3eMJBHIITHOT PAcTBOpPA Ha OTJICIHOj MapIeny Ha

14. SOIL SOLUTION SAMPLING AND ANALYSIS

Forest soil is a source of matter and energy. The
cycling process starts and ends in forest ecosystems. At
the same time it is one of the major sinks of
anthropogenic pollution sediments. These harmful
substances are absorbed by plant organisms — stem parts,
twigs, and tree assimilation organs, both on the surface
and inside the living plant tissue. The pollutants
dissolved in precipitation, mainly rain and snow, are
eventually deposited deep in the soil horizons. The
presence of specific harmful substances and their
concentrations per unit area are determined by analyzing
the chemistry of specific quantity of atmospheric
deposition that leaches the tree assimilation organs,
branches and trunks and filters through the crown to be
collected in specially-designed collectors. It is also
possible to observe the way a plant, as a living organism,
responds to the effects of this phenomenon and to
determine the relationship between air pollution and the
susceptibility of trees to diseases and pests. The final
goal would be to get a deeper insight into the state of
forest vitality and to prove that these substances have
harmful effects on certain species. One of the practical
goals would be to determine the resistance of different
species to these substances and to give priority to more
resistant woody species in long-termed forestry
planning.

Intensive studies are continuously carried out by
installing gravity lysimeters in the frontal vertical wall
of the existing soil profiles at constant depths under the
organic horizon which varies for all three profiles. The
samples of soil solution deposition were collected
together with other samples of  the monitoring
parameters assessed on the sample plot Kopaonik and
then one combined sample was formed (Google 4).

Monitoring of soil chemistry in forest
ecosystems is aimed at verifying the hypothesis about
the depth of soil damage and predicting the future
development and transformation of soil.

Table 45 XX2013 (PSS) and Table 46 XX2013
(SSM) show the basic data on the soil solution
measurements and chemical analyses of soil solution
samples collected on the sample plot on Kopaonik.

Table 47 XX2013 (PSS) and Table 48 XX2013
(SSM) show the basic data on the soil solution
measurements and chemical analyses of soil solution
samples collected on the sample plot on Crni Vrh.

Table 49 XX2013 (PSS) and Table 50 XX2013
(SSM) show the basic data on the soil solution
measurements and chemical analyses of soil solution
samples collected on the sample plot in Mokra Gora.
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IlpHOoM BpXy.

V rtabemn 49 XX2013 (PSS) u Tabemn 50
XX2013 (SSM) natu cy OCHOBHHM TOJAAIM O MEPCHY
3eMJBHIITHOT PacTBOPA M XEMHjCKE aHAJIHM3€ CaKyIJbEHHX
y30paka 3eMJBHIIHOT PacTBOpa HA OTJIEAHO] MApIETH y
Mokpoj 'opu.

Cauka 43. Tlpunpema 3eMJBUIITHOT Mpoduia 3a Cauka 44. UHcranupan 1u3uMeTap ca KOJIEKTOpOM 32
MHTAIALH]y TPABUTALIMOHOT JTU3UMETpa 3eMJBUILHY pacTBOp Ha nyOuHu~ 251M (Opwr.)
Ornenno nmoske BUT HUBO 2 Konmaonuk Ornenno noske BUT HUBO 2 Komaonnk
Figure 43. Preparation of the soil profile for the Figure 44. Installed lysimeter with the soil solution collect
installation of the gravity lysimeter on the Level Il at the depth of 25 cm (Orig.)
sample plot Kopaonik Level Il sample plot Kopaonik

Canka 45. MHCTanmupad Tu3uMeTap ca KOJIEKTOPOM 3a Cauxka 46. HMHcranupas Ju3uMerap ca
3emspuIIHM pactBop Ornenno nosse BUT HUBO 2 KOJIEKTOPOM 3a 3€MJbUIIIHU PaCTBOP
- llpuu Bpx Ornenno nmosse BUT HMBO 2 - Mokpa ['opa
Figure 45. Installed lysimeter with the soil solution Figure 46. Installed lysimeter with the soil
collector Level Il sample plot Crni Vrh solution collector Level Il sample

plot Mokra Gora
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Taodena 45. XX2013(PSS) OcHoBHY MOIAIM O MEPEHY 3aMJBHIITHOT pacTBopa — KonmaoHuk
Table 45. XX2013 ( PSS ) General data for soil solution collection - Kopaonik

Bpoj .
. Kon Tun Jybuna Bpoj Ocrana
Penuu 6poj pacane oryieiHe I'eorpadcka T'eorpadcka Hanmopcka Konexrop KOTeKTOpa 3€MmHmHH CaKRyIBARa Hatym JHatym npahema sanaKara
Sequence MOBPIIMHE Iupuna Hyxuna BHUCHHA cI10j 1oYyeTKa 3aBpILIETKA
Country . - . - Collector Type of . . Depth of Number of Other
number Observation Latuitude Longitude Altitude Soil profile . Start day End date -
code collector collection observations comments
plot number
01 67 2 +43°17'30" | +20%48'50" | 1712/35 1 03 H -0.30 301112 301013 07
Taodesna 46. XX2013 (SSM) IToxanu 0 3eMJbHITHOM pacTBOpY — Komaonuk
Table 46. XX2013 (SSM ) Soil solution measurements - Kopaonik
6poj
Pennn [lepuonu cakymsbama| [lepuon
6poj OrJIeJIHE Collection date Broj pH KonaykTuButeT ~ NNH o Ocrana
Sequence ToBpuinne Period Komnekrop (uS/ch])_ K Ca Mg N-NO; | S-SO;” | ankamurer Na -NH,4 3amaxkama
Sample plot On Collector Conductivity | (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) (ueq/) (mg/l) (mg/l) (mg/l) Other
number Tlo number N
number From To (uS/em) alkalinity comments
01 02 301112 | 250413 01 00 48 341 5110 | 7.235 | 1.765 | 7.526 | 9.966 0.679 2.925 3071 | 13.014
02 02 250413 | 160513 02 00 4.82 50.7 2110 | 4227 | 0.850 | 3.829 | 9.214 0.697 4.26 3001 | 10.011
03 02 160513 | 250613 03 00 5.38 40.6 2075 | 2644 | 063 | 0475 | 14573 | 0.697 2.435 5839 | 10011
04 02 250613 | 310713 04 00 4.05 52.1 16.095 | 1.883 | 0.8 | 0369 | 15043 | 0.464 11.54 3.135 | 7.008
05 02 310713 | 300913 05 00 3.33 46.2 624 | 2608 | 177 | 0404 | 11564 | 0.464 78.245 3.968 | 8009
06 02 300913 | 091013 06 00 4.21 48.7 658 | 1239 | 1535 | 0673 | 12598 | 0929 72.65 3.346 | 9510
07 02 091013 | 301013 07 00 573 52.2 8150 | 1501 | 1.325 | 1.324 | 17.393 | 1.277 81.645 1421 | 8.010
Tadena 47. XX2013(PSS) OcHoBHH mOaIM O MEPEY 3aMJBHIITHOT pacTBopa — LIpHu BpX
Table 47. XX2012 ( PSS ) General data for soil solution collection — Crni vrh
Bpoj .
. Kon Tun JyOuna Bpoj Ocrana
Pgn}m 0poj pxane oryieiHe T'eorpadcka T'eorpadcka Hanmopcka Korextop KosteKTOpa 3eanmHn caKymbama Jarym JHatym npahersa sAnAKAma
equence Country MOBPILIMHE Iupuna Hyxuna BHCHHA Collector Type of cI10j Depth of 1oYeTKa 3aBpIIETKa Number of Other
number Observation Latuitude Longitude Altitude Soil profile . Start day End date -
code collector collection observations comments
plot number
01 67 4 +44°07'55" | +21%58'38" 19 1 2 H -0.30 090713 300913 01
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Taodesa 48. XX2013 (SSM) IToxanu 0 3eMbHITHOM pacTBopy — LlpHHU BpX
Table 48. XX2012 (SSM ) Soil solution measurements — Crni vrh

Peguu Opoj INepuoau cakynsbama| [lepuox
6poj orJieIHe Collection date Broj pH KoHayKTHBUTET B NN ol Ocrana
Sequence TloBpuinHe Period Kounekrop (uS/cm)_ K Ca Mg N-NO; | S-SO,” | ankanurer Na -NH,4 3amaxkama
number Sample plot On number Collector Conductivity | (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) (peq/l) (mgl/l) (mgll) (mgl/l) Other
number From gl'[(c)) (uS/em) alkalinity comments
01 04 090713 | 300913 01 00 3.26 215 15.305 | 181.0 | 19.11 | 0.379 | 8.650 0.464 936 13.407 1.200

Taodesna 49. XX2013(PSS) OcHoBHH MOAAIM O MEPEHY 3aMJBHIITHOT pacTBopa — Mokpa I'opa
Table 49. XX2012 ( PSS ) General data for soil solution collection — Mokra Gora

Bpoj .
. Kon Tun Iyouna Bpoj Ocrana
PgZ[HI/I 0poj JipaBe orJieiHe T'eorpadcka T'eorpadcka Hanmopcka Kostextop KosteKTopa 3€MJ'I>I/[I.IIHI/I cakynbarsa Harym Jatym npahersa SANAKAA
equence TOBPIIMHE [Hupuna JyxuHa BHCHHA c110j rnoyveTKa 3aBpIIETKA
Country . - - - Collector Type of . ] Depth of Number of Other
number Observation Latuitude Longitude Altitude Soil profile . Start day End date -
code collector collection observations comments
plot number
01 67 5 +43°%4527" | +19°29'00" 12 1 2 H -0.30 150813 141113 04
Ta6ena 50. XX2013 (SSM) IMoganu 0 3eMiBHIITHOM pacTBOpPY — Mokpa I'opa
Table 50. XX2012 (SSM ) Soil solution measurements — Mokra Gora
6poj
Penun INepuoan cakynsbama| Ilepuon
6poj OTICATE Collection date Broj pH Komnykrusurer - N-NH cl Ocrania
Sequence ToBpmae period Komextop (pS/ern). K Ca Mg N-NO; | S-SO;” | amkamurer Na -NH, 3amaxarba
Sample plot On Collector Conductivity (mg/l) | (mg/l)y | (mg/l) | (mg/l) | (mgll) (ueg/l) (mg/1) (mg/l) (ma/l) Other
number Tlo number o
number From To (uS/cm) alkalinity comments

01 05 150813 | 210813 01 00 3.25 20.0 250.7 164.0 | 19.755 | 0.364 | 11.470 1.045 502.0 27.344 0.300

02 05 210813 | 101013 02 00 6.65 2.72 29.35 | 3.425 5.27 0.288 | 8.932 1.858 439.55 6.559 1.500

0.3 05 101013 | 301013 03 00 6.8 514 4.375 2.133 4.110 1.126 | 18.334 4.876 46.460 1.666 10.51

04 05 301013 | 141113 04 00 7.63 350 3.635 | 21.875 | 6.505 / / / 21.805 / 10.01
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15. TIPOIHEHA OHITEREKBA
ACUMWIAIIMOHUX OPI'AHA O/ O30HA

O30H (0O3) je 3araljuBau Bazayxa KOjH ce HaJla3u
y nomeMm jaeny armocdepe u Qopmmpa ce ycien
peaknuje yrijbOBOAOHMKA M  a30THHUX OKCHIA y
NPUCYCTBY CyHYEBE CBeTJIOCTH. llpuponHu wu3BOpH
030HA TIOCTOj€, aJIi Cy MHOTO MamH OJI OHHX KOje je je
YOBEK IMPOM3BEO JIejCTBOM HHYCTPH]jCKIX IpoIieca.

VY ropmuM JenoBUMa atMocdepe, 030H CITyKU
Kao 3aIITUTHH CJI0j KOJH IITUTH 3eMJbY O]l IITETHHX
yITpaJbyOM4yacTux  3padema. MehytaMm, mocToju
pactyha 3a0pHHYTOCT O TOME KaKO HIKH aTMOC(HEPCKH
030H yTHYE Ha 37paBJbe HAIIMX IIyMa. JeiaH o]l HauMHa
Jla ce TPOIEHW YTHId] O30HA Ha OWJEHHU CBET je
JOKYMCHTOBAILEC BHUAJbHMBUX IIOBpCJa Ha OCCTJbMBUM
OMJEHUM BpCTaMma, Koje Cy MMo3HaTe Kao OMOMHAMKATOPH.
buonnnnkaropu cy 3ampaBo OHIbKE KOje TIOKa3yjy jacHO
neduHECaHe CHMIITOME Ha HOBHUILICHUM
KOHIICHTpaljaMa 030Ha Y Ba3ayXy.

On jyma go centemOpa, MHOTEe OWJBHE BpCTE
KOje Cy OCeTJbMBE Ha IOBHUIIIEHE KOHIICHTpAIHje 030Ha,
MOKa3yjy BHJJbHMBE MOBPEAC Ha TOPHUM MOBpIIMHAMA
mucHe Mace. [lopea BWIJBMBHX CHMIITOMA, JHIIhe
Ompaka omreheHnX 030HOM je CHTHHjEe, a OMJBKE MOTY
NPOM3BECTH Mamy KOJIMYMHY 3lpaBor cemeHa. Ocum
TOTa, TIOBpEJe OJl 030Ha MOry moBehaTw OceTJbHBOCT
Ouspaka Ha Jpyre y3pouHHKe omrehema, Kao MmTO Cy
IITETHH MHCEKTH ¥ TJbHMBE. Y HaIlIeM KJINMary, HajooJbe
BpEMeE 3a 0OCMaTpame MOBpPe/ia 0/ 030HA j€ O] CPeAnHe
jyma no cpenuHe cenrtemOpa. Ha BehmM HamMopckum
BUCHHAaMa, MelyTUM, MOBpeaa o] 030Ha MOXKEe OUTH
Mackupana o0ojeHomhy Jsumha TOYETKOM —jEeCeHH.
JloOpa MecTa 3a Tpakeme MOBpea 0]l 030HA CY OMJbHE
BPCTE KOj€ Ce Hajla3e JalieKo O] IIaBHUX ac(anTupaHux
nyTeBa W JaJeKOBOJa, a IIpe CBera OWJbKEe Koje Cy
OnomHaukaropu (oA JApPBEHAaCTUX BpCTa, TO CY
NPBEHCTBEHO TpeEllmka, jaceH u Oena tomona). [locroju
BUIIE HAayMHAa Ja C€ YTBPIE IMOBPEAEC HA O30HCKUM
OnsbkamMa OMOMHAMKATOpPHMA. JelHa 0J] METo/Ia je Ja ce
JIOKYMEHTYje MPHCYCTBO WM OJICYCTBO Ha YHampesa
yIBpheHoM Opojy Omspaka y pnaroj oOmactu. pyru
METOJ je Ja ce€ OJpead KOJIWYMHA W O30UJBHOCT
MoBpeZia, Koja je MPUCYTHA HAa JIMCTOBHMA WIH LIEJO]
Oowpblu. V3Hoc M 030MJBHOCT MOBpEAa Ce YIIaBHOM
olLIelYj€ Ha CKaJIM OJ1 HyJIa JI0 CTO, IIPH YyeMy ce Jo0uja
nperu3Ha NpoleHa 030HCKE TOoBpeje. JaunHa moBpezaa
Koz Owmsbaka (y ofgHOCy Ha HeosneheHe OHMIBKE), MOXKe
OWTH moKa3aTesb U3MEHA y KBAJIUTETY Ba3lyXa Y JAaToj
obmacTu.

On 1980-mx cBe cy Behe KOHIIEHTpaIHje
TponocgepcKor 030Ha, MOCEOHO Y TOIUIHjO] MOJOBUHH
rogdHe, KaJaa Ce€ BPETHOCTH O30HA ToBehaBajy y
3aBUCHOCTH O]l BPEMCHCKHX YCJIOBa M TIOBHIICHHX

15. ASSESSMENT OF OZONE-INDUCED INJURY
ON PLANT ASSIMILATION ORGANS

Ozone is one of the pollutants in the lower part
of the atmosphere. It is formed by complex chemical
reactions of hydrocarbons and nitrogen oxides in the
presence of sunlight. There are natural sources of ozone,
although fewer than the sources produced by man in the
course of industrial processes.

In the upper atmosphere, ozone acts as a
protective layer that blocks much of the Sun’s harmful
ultraviolet radiation. However, there is a growing
concern about the effects of the ozone in the lower
atmosphere on the health of our forests. One of the
ways to assess the effects of ozone on plants is to record
all injuries that can be detected on sensitive plant
species, known as bioindicators. Bioindicators are
actually plants that develop obvious visual symptoms
with the increasing concentration of the ozone in the air.

From July to September, many plant species that
are sensitive to increasing ozone concentrations develop
visible injuries on the upper surface of the leaf mass.
Besides the visible symptoms, leaves of ozone-injured
plants are smaller, and they may produce a smaller
amount of viable seed. Moreover, ozone-induced injury
may increase the sensitivity of plants to other damaging
agents, such as harmful insects and fungi. In our climate
the best time to study ozone-induced injury is from mid-
July to mid-September. At higher altitudes, however,
ozone-induced injury can be masked by leaf-staining in
early autumn.

Ozone-induced injuries are easily detected on
plant species that are far from the main paved roads and
power lines, especially plants that are biological
indicators (among woody species, these are primarily
cherry, ash and white poplar). There are several ways to
assess ozone-induced injury on plant bioindicators. One
method is to record their presence or absence on the
predetermined number of plants in a given area. Another
method is to determine the amount and intensity of the
damage that is present on the leaves or on the whole
plant. The amount and intensity of damage are usually
graded on a scale from zero to one hundred, which gives
a precise estimate of ozone-induced injury. The intensity
of the damage (compared to uninjured plants) is a good
indicator of the change in the air quality of a given area.

Concentrations of tropospheric 0zone have been
increasing since 1980s, especially in the hotter half of
the year, when ozone levels increase due to weather
conditions and increasing human activities. In humans,
ozone irritates the mucous membranes and restricts lung
capacity, while in plants it attacks and destroys cell
walls and individual leaf cells.

Visibility of the damage to leaves or needles
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AHTPOIIOTEHNX AaKTUBHOCTH. JIOK KOX JbyIu O30H
UPUTHPA CITy30KOXKY M OTpaHMYaBa KamamuTeT 1oiyha, y
OwJbkaMa Hamaja W YHUINTaBa hNeNujcKe 3HUI0BE H
nojenuHauHe henmje y mucroBuMa.

VY 3aBHCHOCTH 0] OCETJBUBOCTH OMJBHHX BpCTa
Y KOHIEHTpalMje 030HA, 3aBUCH BUIJBMBOCT oluTehema
nucroBa win urinna. lllretne edexre o30Ha je TemIKo
JTIOKa3aTH, jep HeMa XEMHjCKHUX OCTaTaka KOjH CE€ MOTY
aHAIM3UpATH WIM HW3MEpHUTH. BumspmBocT mrera Ha
JMCTOBMMA WJIM YETHHAMa je 3aTo jeAuHH ederaT KOju
CTpY4Hball MOTY JIJAKO OTKPHUTH.

BupssuBe moBperne m3a3BaHe 030HOM IIPUKa3aHe
cy n'y "Boaunuy 3a unentudukanujy 030H-MHIYKOBaHUX
(honujapHux moBpena’, Koju je pesyiarar MmelhyHapomaHe
capanme mehy Hayununuma - Natur und Mensch, Issue
1/2002.

Cumnromu omrehema JJucHe Mace o 030HA

O30H HM3a3uBa HEKOJIMKO OIIITHX CUMIITOMa Ha
JMCTOMIAJHUM BpcTama, o7l KOjuX je Hajuemhu Taukule,
wm nurMeHTanuje. Kao ommre npaBmino koje je momoh
MIPH JMjarHo3u, MOBpPEIe Off 030Ha Ce M3pakaBajy Kao
ropma Ta4yKHIA Ha JIMCHOj MOBPIIMHU (Mambe U3PaKeH
CHMITOM, Ha MIaUM JIMUCTOBMMA) M TpEeMa OCHOBH
rpaHuuie (Ha cTapujuM JucToBuMa). OINIITH CUMIITOM
je mpoMeHa 0oje WM XJIopo3a Juiha U paHo CTapeme,
HAKOH Yera MOX€ YCJCJAUTH HEKpo3a Jjuiiha y Iesoj
BETeTAI[MOHO] CE30HH, YKOJHMKO CE M3JIOKEHOCT IpeMa
KOHIICHTpanuju o30Ha HactaBu (Innes et al, 2001).

XJ10po3a JucHe Mace

Kon mHoOrmx Bpcta, pas3Boj omrtehema mpatu
ryourak xsopoduia U3 JUCTOBA, IITO pe3yITHPA
pasBojeM XxJiopo3e, IOCEOHO Yy Cllydajy CTapUjux
miuctoBa. Pa3Boj xiopose numrha v KacHUje ornagame je
HOpMAaJIaH JIeo jeCemer mpolieca crapema. Kao pesynrar
TOTa, 3Ha4YajHa NakKia je moTpeOHa y BpeMeHyY IpPOIICHE
(honujapHux MOBpena Ha OPOjHUM O30H - OCETJEUBUM
onspHuM Bpctama (Innes et al, 2001).

Pano CTapembe JIMCHE Mace

Pano onaname nmirha wim gereHepanyja TKUBa,
JienoBa OWJbKE WITM Tielie OMJbKe KOje ce jaBiba n3Mehy
3pEeNIOCTH M CMPTH, MOXe OWTH yOp3aHO J1ejCTBOM
6onectu mim crpeca (Flagler et al, 1998.).

Oo6ojeHoct JncHe Mace

T'opma moBpIIMHA JTHCTA OWbaKa MOXKE WMATh
pazmuuuTy 000jeHOCT - OJ IpBeHe, cMehe, JbyOoudacTe
JIo TpHE 00je Koja Ha MPBH IOTJIE] Jeyje Kao jeaHaKO
pacrniopelena mo moBpuMHU TUCTa. Bibke HCIUTHBAbE
JIYTIOM OTKPHBA Ja Cy MoroljeHe 00JacTH OrpaHuYCHE Ha

depends on the sensitivity of plant species and the
concentration of ozone. It is difficult to prove the
harmful effects of ozone, because it leaves no chemical
residue that can be analyzed and measured. Therefore
visible injuries on leaves or needles are the only effects
that can be readily detected by experts in the field.
Visible ozone-induced injury is also described in
the "Guide for the identification of ozone-induced foliar
injury," which is the result of international cooperation
among scientists - Natur und Mensch, issue 1 / 2002.

Symptoms of ozone-induced foliar injury

Ozone causes several typical symptoms on
deciduous species, the most common of which is the
occurrence of spots or pigmentation. As a general rule,
which can facilitate diagnosis, ozone-induced injuries
occur as dots on the upper leaf surface (which is a less
prominent symptom and occurs only on young leaves)
and towards the base of the branches (in old leaves). The
most common symptom is the change in color or
chlorosis of leaves and early aging, possibly followed by
necrosis of the leaves throughout the growing season, if
the exposure to ozone concentration continues (Innes et
al., 2001).

Leaf mass chlorosis

In many species, the damage is followed by the
loss of the plant ability to synthesize enough chlorophyll
in its leaves, which results in chlorosis, especially in the
case of older leaves. The development of chlorosis and
subsequent leaf fall is a normal part of the autumnal
senescence process. As a result, considerable care is
needed in the timing of any assessment of foliar injury
on numerous ozone-sensitive plant species (Innes et al.,
2001).

Premature aging of leaf mass

Premature defoliation or degeneration of tissue,
plant parts or whole plants, which can occur between the
maturity and death, can be accelerated by a disease or
stress (Flagler et al., 1998).

Leaf colour change

The upper leaf surface of plants may have a tan -
red, brown, purple, or black coloration that at first
glance appears to be uniformly distributed over the leaf
surface. Closer examination with a hand magnifier will
reveal that affected areas are restricted to certain areas of
the leaf, or appear as discrete, dot-like areas of increased
pigmentation, called stippling. In some species young
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onpeheHe obracTu MUCTa, WK Cy BPJIO IUCKPETHE, IITO
Cy cBe oOmactu moBehane MUTMEHTaIuje, KOju ce Ha3nuBa
stippling. Kox Hekux Bpcra wmmamo mumhe wuma
[[PBEHKACTY TUCKOJIOpAIfjy Ha TOPHOj TOBPIIHHA
(pertmmo xpactoBm). OBa mojaBa HHje W3a3BaHa 030HOM
U OOMYHO ce JIaKO pa3MKyje OJl O30HCKH H3a3BaHe
MOBpe/Ie, jep HOPMAJHO je Jia HajcTapuju JHCTOBU
MOKa3yjy HaBWINEC KOJNWUYMHE TOBpela H3a3BaHUX
030HOM, YCIIeJ JyXe H3J0XKEHOCTH TOKOM Tpajama
seretanyje (Innes et al, 2001).

Hexpo3za

Cvpt henuwja wim gemoBa Oubaka, OOMYHO
obojaBa TKkHBO OpaoH WM UpHOM OojoM 300T
okcunanmje dpenona (Flagler et al, 1998).

Stippling omrehema ox o3ona

Stippling ce Hajoosbe mocMarpa apikehu mucT ka
CYHILy U Tpake ce BeoMa Maiu ormrehenn aenoBu aucTa
KOjH Ccy TaMHO 000jeHH, HAJIMK Ha 3pHIIa Oubepa.

Stippling je w4ecto orpaHudYeH Ha CyHIEM
U3JIOJKECHE JICIOBE JIMCTOBA, TaKO Ja MPUCYCTBO IPYTrOr
nucta (AUPEKTHO TPEKIIaName JINCTa) MOXKE CHpPEUUTH
pa3Boj cUMITOMA Ha NPEKIOIJbCHOM aeny (edekar
cenuerma). Stippling je omnmcan kao aeGUHUTHBHO
HajBehW CHMITOM O30HCKHX IMOBpEAa Ha JHUIIhapCKUM
BpcTaMa U OOWYHO je KapaKTepUCTHYaH 3a BPCTY, ajd
MOXKE€ BapupaTH Yy 3aBHCHOCTH O]l OKOJHHE WIIH
(U3HOJIONIKMX YCIIOBAa O]l TaMHO IIpBEHE, JbyOMuacre,
IPBEHKAcTO U TamHHje cMmehe 10 1upHe 0o0je Koja je
Hajuemwrha. CUMITOMH Ha MJIaJuM JIMCTOBHMA HMAjy
TEHJICHIIWjy Na ce pa3BUjy Ha o0oxy nuimha, a Ha
CTapHjUM JIMCTOBUMa CHUMIITOMH C€ T0jaBJbYjy TMPBO Y
0a3u sumha. Kpajem Jjiera ¥ MOYETKOM jeceHH, Iielia
HOBPIIMHA CTAPHjUX JIMCTOBA HCIIOJbABA CUMIITOME JIyTe
uzsioxkeHoctu 030Hy. (Innes et al, 2001).

Jujarnosa

IToTpeban je oaroBapajyhu crereH CTpy4HOCTH
Ja Ou ce Mornmu mperno3Hatd (GONMjapHH O30H -
HMHIYKOBAaHM CUMIITOMH Ha JINCHO] MacH, jep je TEIIKO
pa3UKOBaTH O30H - HMHIYKOBAHE CHMITOME Of
CHUMIITOMa M3a3BaHHX JIPYTUM  OHOTHYKHAM  HJIH
abmoTnukuM (aKTOpEMa - HWHCEKTHMa, TJbHBaMa,
BUPYCHMA, JIyrOTPajHOM HWHCOJAIMjOM ¥ BHCOKHUM
TeMIeparypama, CyloM WM HEJOCTATKOM XPaHJbUBUX
Matepuja. Mako je 000jeHOCT HMHIYKOBaHa O030HOM
crenuuYHa ¥ BapUpa MOJ| Pa3IHYUTAM CKOJOIIKHM H
(DU3HONOMIKMM  yCIOBHMA,  IMOCTOJU  HEKOJIHKO
KapaKTePUCTHYHUX CUMITOMA KOjH C€ MOTY ITOCMaTpaTH
y JINjarHOCTHKOBAKY 030H - HHAYKOBAHE MOBpE/IC.

Jla Ou ce pasymene KapaKTEPUCTHKE O30HCKU
u3a3BaHe TMOBpelle, Mopa ce HMMaTH Ha yMmy Ja je

foliage has a reddish discoloration on the upper surface
of the foliage. This is not caused by ozone and is usually
easily distinguished from ozone-induced injury as it is
normally the oldest foliage that shows the highest
amounts of ozone-induced injury due to longer periods
of exposures throughout the duration of the summer
oxidant season (Innes et al., 2001).

Necrosis

The death of cells or parts of plants typically
results in the tissue turning brown or black due to the
oxidation of phenolics (Flagler et al., 1998).

Stippling ozone injury

Stippling is best observed as we hold a leaf
towards the sun and look for very small dark-coloured
damaged leaf parts that resemble grains of pepper.

Stippling is often restricted to sun-exposed parts
of leaves, so that the presence of another leaf directly
overlapping a leaf may prevent symptoms from
developing on the overlapped part (shading effect).
Stippling has been described as the most definitive
symptom of ozone injury on broadleaf species. The
coloration of stippling is usually characteristic for a
species but it can vary with environmental or
physiological conditions from dark red, purple, reddish
and dark brown to black, which is the most common. On
young leaves, the symptoms tend to develop on the leaf
margins, while on older leaves they first develop
towards the base. In late summer and early autumn, the
entire surface of older leaves may exhibit symptoms of
the season-long exposures to ozone (Innes et al., 2001).

Diagnosis

Some degree of expertise is required to
recognize ozone-induced foliar symptoms. They may be
confused with the symptoms caused by other biotic or
abiotic agents such as insects, fungi and viruses, heat
and extreme temperatures, drought, or nutrient
deficiency. Although the coloration of ozone-induced
stippling is species specific and can vary with
environmental and physiological conditions, several
distinctive symptom characteristics can be observed
when diagnosing ozone-induced injury.

To understand the characteristics of ozone-
induced injury we have to keep in mind that foliar injury
is a visible manifestation of internal physiological events
that have taken place within the foliage. For example,
many studies have shown that stomatal conductance and
pollutant uptake, i.e. the rate with which a gas may enter
a leaf, can be the main physiological event controlling
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donmjapra  TOBpema  BHIJbMBA  MaHH(decTammja
VHYTpammbuX (QHU3HOJOMKUX Jorahaja Koju cy ce
omurpanu Ha sumhy. Ha mpumep, MHOTE CTymuje cy
MmoKazajie Ja IMPOBOIJBHBOCT MaTephja Koje Cy
3arahBadm, OHOCHO Op3MHA KOjOM Tac MOKE ITPOIPETH
y JUCT, MOXe Na Oyjae TJIaBHU (PU3UOJOMIKK Jjorahaj
Koju ozapehyje wu3rien BUAJBUBE O30HOM H3a3BaHe
noBpeJe.

[lo3HaBame  YWICHUIIE J1a  TPOBOJHOCT
030HCKHX MaTepHja Kpo3 cToMme Juiha 3aBUCH O]l BUIIIC
eKOJIOMKHNX (hakTopa (Kao IITO jeé CBETJIO, pelaTUBHA
BJIKHOCT 3EMJBMINTA, Canpaj BOJIE H TeMIepaType
Bazlyxa), J[AUPEKTHO TMOMaXXe TP MPENO3HABABY
KapaKTepUCTHYHMX  oOpasama  pa3Boja  O030H -
nHayKoBaHe TmoBpene. CTapHju JIMCTOBH CY OOHWYIHO
BUIIIC MMOTOhEeHM 030H - MHIYKOBAaHUM IIOBpeIaMa OJl
MJIaJuX JHUCTOBa 300r Ay)Ker Tpajarba CE30HE - JIyre
eKcITo3unuje U Beher KyMyIaTHBHOT 030HCKOT y3UMarba
(ctapocHm edekar). OcuMm Tora, IpekiIamame JUnIha
MOXe€E 3alITUTUTH JE0 JHCTa KOjU Ce Haja3h HCIOJ
MPEKJIoNa 0J1 030HCKOT H3JIarama U MOBPe/a, CMAhEHhEeM
pacroNOXHUBHX KOJNUYMAHA CBETIOCTH M CMamUBamheM
030HCKOT YHOCA MPeKo croma (1ejcTBo 00je).

Kao ckynm ommrux IujarHOCTHYKHX (YHKIIH]a,
030H - MHAYKOBaHA IMOBpe/ia ce OOWYHO U3paxkaBa Kao
noBpiinHa TamHe (cMmehe 10 LPBEHKACTO JbyOHWdacTe)
0oje, 3aTUM Kao ILpHA TauyKWIla HA TOPHO0j MOBPIIMHU
nucta (Mama O 1MM) HIM Kao Tropma MOBPIIMHA
OMIITE THUTrMeHTalMje (MPEMIanyIoCT WK IPBEHUIIO
Hene ropme MOBpHIMHE JHcTa). Ha 0om0j moBpIIvHH
JUCTa HEMa jJaCHHX CHMIITOMA, & CHMITOMH HHUCY
NPUCYTHH HU Ha HepBarypu jucra. Jlumhe mnpema
OCHOBH T'paH4HIle (CTapHujy JIMCTOBH) TIOKa3yjy cBe Behe
npucycTro Stippling moBpema ycmen myke HU3I0KEHOCTH
030HY y BEreTalloHOj Ce30HW M Beher KyMyJaTHBHOT
yTHIaja 030HCKUX MaTepuja. JlojaTHe JMjarHOCTHUYKE
¢yHknuje cy moryhu edekTu ceHUema W TpepaHo
CTapeme JINCTa.

Pasmarpane nujarHocTHuke (YHKIHjE MOTY Ce
CaKeTH Yy JMjarpaMy Kao CPEeACTBO 3a JIHjarHO3y 030H -
WHJIyKOBaHE BW/IJbMBE IIOBpPE/IEC Ha BEJIMKOM OpOjy
muirhapcKkuxX BpCTa, MITO OM CIYXKWIO Kao momoh wmim
BOJIMY 32 JIMjarHO3y Morylie 030H - U3a3BaHe MoBpeJie Ha
onpehenoj Bpcru. To cBakako He OM OMJIO KOHA4YHO U
CBa JJaJba MCTPAXKHMBAKA MOTY OTKPUTH IUPU CIICKTap
CHUMIITOMa Yy pPa3IMYUTHM PETHOHUMA W TpH
Ppa3IMYuTUM KIIMMAaTCKUM YCJIOBUMaA.

[usp HAIMX MCTPAXKUBAKA j€ HCIHTHBAHE
JyTOpOYHE, KyMYJIaTUBHE, KOHIICHTpalHje O030Ha Y
OJTHOCY Ha T0jaBy U pa3Boj BH/JBMBHX IIOBpe/la Ha
mucHO] Macu. OCHUM TOTa, pamgd ce€ TPOICHA YTHIIaja
EKOJIOMIKKNX (pakTopa (aOMOTHYKUX M OMOTHYKHX) KOjU
MoauduKyjy HuHPOpPMAIHje O KBAINTETY Ba3dyxa y
JIATAM TIYMCKHM €KOCHCTEMUMA U eKCIIEPHMEHTAIHO CE

the expression of visible ozone-induced injury.

Knowing that stomatal conductance of ozone
uptake is sensitive to various environmental factors such
as light, relative soil moisture, moisture content and air
temperature helps us to recognize characteristic patterns
of the development of ozone-induced injury. Indeed,
older leaves are usually more affected by ozone-induced
injury than younger leaves due to longer durations of
season-long exposures and higher cumulative ozone
uptake (age effect). Furthermore, an overlapping leaf
may protect a portion of a lower leaf from ozone
exposure and injury development by reducing the
available amount of light and decreasing the stomatal
ozone uptake (shade effect).

As a set of general diagnostic features, ozone-
induced injury is usually expressed as a dark coloured
(brown to reddish purple), upper leaf surface stipple
(smaller than 1 mm) or as an upper surface general
pigmentation (bronzing or reddening discoloration of the
whole upper leaf surface). There are no symptoms on the
lower leaf surface or on the leaf veins. Leaves towards
the base of the twigs (older leaves) show an increasing
presence of stippling due to longer exposure to ozone
during the growing season and higher cumulative ozone
uptake. Additional possible diagnostic features are
shading effects and premature leaf senescence.

The discussed diagnostic features may be
summarized in a diagram as a tool for the diagnosis of
ozone-induced visible injury on broadleaved species.
This diagram is intended to help as a guide for the
diagnosis of possible ozone-induced injury on
broadleaved species. It is not exhaustive and further
research may reveal a wider range of symptoms in
different regions and in different climatic conditions.

The aim of our study was to investigate the
long-term, cumulative ozone concentrations in relation
to the occurrence and development of visible injury on
the leaf mass. Furthermore, we assessed the impact of
environmental factors (abiotic and biotic) that modify
the information on air quality in the studied forest
ecosystems. The established symptoms  were
experimentally assessed in the field in order to develop a
regional risk assessment based on monitoring of ozone
and data modeling.

How to identify ozone-induced injury?

General guidelines for the identification of
ozone-induced injury on plants are given in The Manual
on Methods and Criteria for Harmonized Sampling,
Assessment, Monitoring and Analysis of the Effects of
Air Pollution on Forests Part X.

Symptoms for identification of ozone-induced
injury on broadleaved species.
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BpIIM TIpPOIIEHA YTBPHEHWX CHMIITOMa Ha TEPeHy, Y
OWJby pa3BHjalba pPETHOHATHE IMIPOLIEHE pH3WKa Ha
ocHoBY npahema 030Ha U MOZETHpama MoAaTaKa.

Kako Npeno3HaTu omrehema ox o30Ha?

Onmte  cMmepHuue 3a  uAeHTH(UKALUjy
omreherma 01 030Ha Ha OMJbkaMa fate ¢y y Manual on
Methods and Criteria for Harmonized Sampling,
Assessment, Monitoring and Analysis of the Effects of
Air Pollution on Forests Part X.

Cumrnitomu 3a waeHTHQUKAIM]y omrehema on
030HA Ha IIUPOKOJIMCHIM BpCTaMa:

BunspuBu cumntomu omrehiema 0] 030Ha MOTY
ce WICHTH(UKOBATH W Pa3JIMKOBAaTH OJf CHUMIITOMA
M3a3BaHUX  JIpYr'UM  OHMOTHMYKMM /  aOHMOTHYKHM
(akTopuma nparehu onmty Boauy Ha cienehu HaunH:
Cumnromu cy U3pakeHUjHu Ha TOH0]j MTOJIOBUHHU OMJBbKE
1 Ha cTtapujeM Jmiihy, 0K ¢y Ha Ha Miuahum
JrcTOBMMA ciabuje BuasbuBU. Ha crapujum mucroBuma
ce MPBO pa3BUjUjajy CMMITOMH (cTapocHH edekar -
Cnuka 47 u cruka 48).

Visible ozone-induced injury can be identified
and distinguished from the symptoms caused by other
biotic/abiotic factors on the basis of the following
guidelines:

* Symptoms are more pronounced in the lower
half of the plant and in older leaves, while they are less
visible in younger leaves. Symptoms develop first on
older leaves (age effect - Figure 47 and Figure 48).

Cumka 47. Sambucus ebulus 6uspke usnoxkene aejctBy ozona y OTCs; camo je crapuje numihe
omrreheno (Photo: M.J. Sanz & V. Calatayud)

Figure 47. Sambucus ebulus plants exposed to the effects of ozone in OTC; only older leaves are
affected (Photo: M.J. Sanz & V. Calatayud)
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Cunka 48. Cumntomu omrteherma o3oHoM Prunus spinosa tperupanom y OTCs. Buau ce na je
crapuje numihe omrehenunje o muaher (Photo: M.J. Sanz & V. Calatayud). 3akiomeHu aenoBu
JIUCTOBA (HITP. aKO CE€ JBa JIUCTA MPEKJIanajy) oOM4HO He Moka3yjy omrehema (mpoMeHy 0oje).

Figure 48. Symptoms of ozone injury on Prunus spinosa treated in OTC. It is visible that the older
leaves are more damaged than the younger ones (Photo: M.J. Sanz & V. Calatayud). Sheltered leaves
(e.g. when two leaves overlap) usually do not show signs of damage (colour change)

Ciuka 49. Cumnromu omurehema o30HOM (OponsaBoct) Ha Fagus sylvatica y oxonun
Topuna, Utanuja. [IpuMeTHO je fa Cy JTUCTOBH y CeHIM (IPEKPUBEHU JIPYTUM JIMCTOBUMA) 3eIICHU]H,
Tj. Mamse omrrehenn o3oHoM (Photo: M.J. Sanz & V. Calatayud).

Figure 49. Symptoms of ozone-induced injury (bronzing) on Fagus Sylvatica near Turin, Italy.
The leaves in the shade (overlapped by other leaves) are greener, i.e. less damaged by ozone

BumpuBa omrehema o1 030Ha OOMYHO ce HE
ocTBapyjy Ha TkuBY juiiha koje je npekpueHno (Crnka
49). BusbMBH CUMIITOMH Cy Hajuerihie orpaHUYeHH Ha
rOpH0j TOBPLIMHU JHMCTa, OOMYHO M3PAKEHU Kao Maje
JbyOU4acTo-pBeHe, KyTe WIH I[PHE Tadyke (OMHMCaHO
Kao TAa4yKWIA), WIN TTOHEKa/ YaK M Kao OIIITA IPOMEHa
00je, IPBEHUIIO WX TPETIaHyJIOCT.

Visible ozone-induced injury usually does not
develop on the tissue of sheltered leaves (Figure 49).
Visible symptoms are restricted to the upper leaf
surface, where they appear as small purple-red, yellow
or black spots (or dots), or sometimes as general
discolouration or bronzing.
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Cumka 50. Hexonuko cumntoma Ha Ulmus glabra y jyxxuoj IlIBajuapckoj (Photo: M.J. Sanz
& V. Calatayud)

Figure 50. Several symptoms on Ulmus glabra in south Switzerland (Photo: M.J. Sanz & V.
Calatayud)

Cauka 51. Jloma cTpaHa ropmer jaucra

Figure 51. Bottom side of an upper leaf

be3 o03upa Ha jako omreheme ropme CTpaHe Although the upper leaf side is severely
JMCTa, EroBa JOMa CTpaHa jeé ocrtama Heomrehema damaged, its underside is undamaged (Figure 50 and 51)
(Cnuke 50 u 51) (Photo: M.J. Sanz & V. Calatayud). (Photo: MJ Sanz & V. Calatayud). Both symptoms,

O6a cumnroma, Stippling u mpomena ©6oje — stippling and colour change or discoloration, occur only
JMCKOJIOpalja, jaBibajy ce camo u3Mmel)y HepaBa Dbetween the nerves (interveinally) and do not affect the
(MHTEpBEHAJIHO) U HE yTUYY HA HEPBATYPY. veins.
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Cauka 52. Cumrnitomu omrehera o3onoM Ha Hibiscus syriacus tperupanom y OTCs (Photo:
V. Calatayud). Omreheno nuiihe nsriena crapuje u Opxe onaja.

Figure 52. Symptoms of ozone-induced injury on Hibiscus syriacus treated in OTCs Photo: V.
Calatayud). The injured foliage looks older and falls off prematurely

Canka 53. dymuranuja 6usbaka Salix alba ca mosehanum mo3ama 030Ha yop3aBa crapeme jucra. Ha
CITUIIM e BHM Kako je jmct octapeo. (Photo: V. Calatayud)

Figure 53. Fumigation of Salix alba plants with increased doses of ozone accelerates the leaf
senescence. The figure shows the aging of a eaf (Photo: V. Calatayud)

CuMnromMu
YeTHHAPCKHM BpcTamMa

I/IIleHTI/Iq)I/IKOBaHH Ha

BunsbuBu cuMOTOMH W cuMnToMHu orTeherma
030HOM ce MoTy ynopeautu nparehu cieaeha ymyrcrsa:
o BuybuBH  CHMITOMH W CHMIITOMH
M3a3BaHU 030HOM KOJI YETWHAPCKUX BPCTA U3PAKEHH CY

Symptoms identification on coniferous species

Visible symptoms and damage symptoms can be
compared on the basis of the following guidelines:

. Visible symptoms and the symptoms
caused by ozone in coniferous species are present in the
upper part of the crown, on the upper side of branches
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y TOPHHM JIeIOBUMA KpYyHE, ca TOPHE CTpaHe TpaHe U
YeTHHA.

J XJIOPOTHYHOCT je Hajuemhu CHMIITOM
ONKCaH Ha WIVIMI[aMa YETHHAPCKMX BpCTa U TO je
HOCIIeINNa XPOHUYHOT H3Jarama O30HYy M MOXE Ce
ONMCAaTH Kao JKyTe€ WM CBETJIO 3€liCHe IOBPIINHE
CIIMYHE BeNMUMHE, 0e3 OIITPHUX rpaHulla u3Mehy 3eneHe
U KyTe 30He. MeljyTuM, HUCY CBE WINIMIEC y CBEXKIbY
MOJ[j€IHAKO XJIOPOTHUYHE U JIENOBAakE 030HA HA HUX je
pa3IUuuToO.

o XJIOPOTUYHOCT CE€ YECTO T0jaBJbyje
caMo KOJI UTJIHIA cTapujux ox | roauHe (apyra roauHa
YeTHHA U crapuje). M3pakeHocT cuMnToMa M3riiena aa
pactre ca mosehamem crapocTH wurnmmna (CTapocHU
edekar).

. XJIOpPOTHYHOCT je  H3pa3uTHhja Ha
UriuiamMa Koje cy y o0jacTuma Koje Cy H3JI0KCHH]e
CBETIIy HETO KOJ OHUX KOje Cy Ha TAMHHjUM MECTHMA.

Jlakmie je mocmarpatd XJIOPOTHYHOCT aKo ce
UTJIUIE IpKe Y “Oyketuhy” jemHa mopen apyre.

and needles.

o chlorosis is the most common symptom
in the needles of coniferous species and it is the result of
chronic exposure to ozone. It appears in the form of
yellow or light green areas of similar size, with no sharp
boundary between the green and the yellow zone.
However, the needles in a bundle have different levels of
chlorosis because they are not equally affected by ozone.

o Chlorosis often occurs only on the
needles older than a year (second year needles and
older). The intensity of symptoms seems to increase
with age of needles (age effect).

o Chlorosis is more pronounced on sun
exposed needles than on those that grow in the dark.

It is easier to observe chlorosis if the needles are
held in a "bundle" next to each other.

Cimke 54 u 55. Cumnromu orrehera o3onoMm Pinus strobus u3 Topuna (Photo: M.J. Sanz & V.
Calatayud)
Figures 54 and 55. Symptoms of ozone injury on Pinus strobus in Turin (Photo: M.J. Sanz & V. Calatayud)

POJ: Pinus

Pinus halepensis - Common name: Aleppo
pine

CumnroMu omrehema 030HOM y

KOHTPOJINCAHUM ycJIOBUMa ((yMHTaIja 030HOM)

Oymuranmja Ousbaka Pinus halepensis  y
OtBopenoj Tom Komopu (OTCs) ca mnojauaHum
HUBOMMA O30HA M3a3MBa XJOPOTHMYHOCT Ha HINIMIAMA.
CHUMIITOMH HUCY MOCMAaTpPaHW Ha WIJIMIaMa y Tekyhoj
roguHu. Tpeba MMaTH Ha yMy J1a je MapruHa O]l KyTHX
TauKHLa BUJJbUBA AU(Y3HO.

GENUS: Pinus

Pinus halepensis - Common name: Aleppo

pine

Symptoms of ozone
conditions (ozone fumigation)

Fumigation of Pinus halepensis plants in Open
Top Chambers (OTCs) using high concentrations of
ozone caused chlorosis in the current year + 1 needles.
The symptoms were not observed on the needles of the
current year. It must be stressed that the yellow dot
margin is diffuse.

injury in controlled
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Cauke 56, 57 u 58. Cumnromu orrrehara urmuima Pinus halepensis o3ornom u3 uictoune
Inanuje (Photo: V. Calatayud)

Figures 56, 57, and 58. Symptoms of ozone injury on needles of Pinus halepensis in eastern Spain (Photo: V.
Calatayud)

CuMNTOMH Ha N0JbY

Kon Pinus halepensis, o3ou mpaBu omrehema
THMA XJIOPOTHYHOCTH UINIHUIA. XJIOPOTUYHOCT je
HajTUNNYHUJU CHUMIITOM YEeTHHAapa W3a3BaH O30HOM, ca
audy3HUM OKYTHM Tadykama. [pume, WHCEKTH |
BepoBatHo Mpa3 ("Frost" moBpema) moxe ma u3a3oBe
CIIMYHE CHMITOME, ald y THUM ClIy4ajeBUMa, HBHIIC
KYTHX Tagaka cy 00Jbe pasrpaHuyueHeE.

CuMITOMH YOYeHH HA TepeHy KOju MOry
OMTH y CJINYHU KA0 OHY HHAYKOBAHH 030HOM

['pume mpousBene cUMNOTOME CIMYHE OHHMMA
u3a3BaHe O30HOM Ha wumMiaMa Pinus halepensis.
Mehytum, Mpeka oIl JKYyTHX TauKHIa je OIITPUjUX
VBHIIA HEro y CIy4ajy XJOPOTHYHUX TadKuIa
M3a3BaHUX 030HOM.

Symptoms in the field

In Pinus halepensis , 0zone injury is displayed
in the form of chlorotic needles. Chlorosis is the most
typical symptom caused by ozone, producing diffuse
yellow dots. Mites , insects, and probably frost ( "Frost "
injury) can cause similar symptoms , but in these cases,
the line of demarcation between the edges of yellow dots
is clearer.

The symptoms observed in the field that may
be similar to ozone-induced symptoms

Mites can produce symptoms similar to those
caused by ozone on Pinus halepensis needles. However,
the network of yellow dots has sharper edges than in the
case of chlorotic spots caused by ozone.

Cuamnka 59 - Cumnromu onrreherba o1 rpumsa Ha uririama Pinus halepensis
I'putbe Cy cakyIbaHe Ca 1M0Jba M BEIITAYKKH HAHOIIEHE Ha UTIIHIE Y KOHTPOJIMCAHUM yCIOBHMA Y
by mobujama cuMToma omreherma (Photo: M.J. Sanz & V. Calatayud).

Figure 59. Symptoms of the needle damage caused by mites on Pinus halepensis.
Mites were collected in the field and spread on the needles in controlled conditions in order the get the
symptoms of the damage (Photo: M.J. Sanz & V. Calatayud).
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Pinus strobus Common name: Eastern White
Pine
CI/IMHTOMI/I HOCManaHH Ha l'lO.]'by

Xnoposa Ha uraumama Pinus strobus u3 Topuna
(Utanmja). KorcraryjemMo na je WBHWIA KYTHX KPyroBa
mudy3Ha.

Pinus strobus Common name: Eastern
White Pine
Symptoms of the field

Chlorosis on the needles of Pinus strobu from

Torino. The edge of yellow circles is diffuse.

Cimke 60 u 61. Cumnromu orrehema 030HOM Ha urinunama Pinus strobus u3 Topuna. (Photo: M.J. Sanz & V.
Calatayud)

Figures 60 and 61. Symptoms of the injury on the needles of Pinus strobus from Torino. (Photo: M.J. Sanz & V.
Calatayud)

Cauka 62. CuMnToMH W3a3BaHU TpHIBaAMa Yy OOPOBUM
Bpcrama. OOpartuTH Naxkmy Ha jacHO oapeheHy rpaHuiy
Ha JKYTHM Tadakama, IITO HHje THITMYHO 3a omrehema
YeTHHapa O] 030Ha.

Figure 62. Symptoms caused by mites on pine species.
The line of demarcation between yellow dots is clearly
visible, which is not typical of ozone-induced injury on
conifers.

Cauka 63. Cumnromn W3a3BaHH MpPa3oM Yy OOpOBHM
Bpcrama. OOpaTuTH Maxk\ky Ha jacHO ojpeheHy rpanuiy
Ha J)KyTHUM Tadakama, IITO HHUje TUIWYHO 3a omTehema
yeruHapa ox o3ona. (Photo: M.J. Sanz & V. Calatayud).

Figure 63. Symptoms caused by frost on pine species.
The line of demarcation between yellow dots is clearly
visible, which is not typical of ozone-induced injury on
conifers (Photo: M.J. Sanz & V. Calatayud).
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Pinus sp. Common name: Pine

CUMITOMH YO4YeHM Ha TepeHy KOjH MOry
OMTH Yy CIMYHH K20 OHM HHIYKOBAHH 030HOM

I'pume u BepoBatHO Mpa3 ("Frost" moBpema) mory ma
M3a30B€ CIMYHE CHMIITOME Kao IITO Cy OHHU
npoy3pokoBaHu 030HOM y Pinus species. TIpumepu cy
NpPHKa3aHU HA HAPEJAHUM CIIHKaMa.

POJ: Fagus
Fagus sylvatica Common name: Beech

Cumnromu y nojby

JlBe ciMKe WCIOJ TMOKa3yjy THUIHMYHE CHMIITOME
omrehema oj] 030Ha Ha junthy Fagus silvatica. ¥V nesoj,
y3etn cy yszopuu kox Topuna (Mramumja), numhe

mocraje OpoH3aHO, ca moapydYjumMa OpaoH Tera
(momemane ca Behum w®  Ooibe  pa3aBOjeHUM
HEKPOTHYHHMM  [MOJAPYYjeM  BEPOBATHO  H3a3BaHU

omrehermeM MPUIMKOM HCXpaHe HHCeKaTa); Tpeba
o0OpatuTu nmaxmy Ha eekar 00je Ha HEKUM JIMCTOBUMA
(menoBu nmucToBa 3amTHNEHN APYTUM JINCTOBUMA OCTAjy
Mame noroleHu, onHocHO 3eneHuju). Cimka IecHo, u3
jyxkue lllBajuapcke, mpencTaBba HampeaHujy (asy
noBpeJie, ca OpaoH HEKPOTHYHUM 00JIacTUMA.

Cauka 64. Cumnromu omrehema oa 030Ha Ha Fagus
sylvatica mopen Topuna, Uranuja (Photo: M.J. Sanz &
V. Calatayud)

Figure 64. Symptoms of ozone-induced injury on Fagus
sylvatica near Turin, Italy (Photo: M.J. Sanz & V.
Calatayud)

Pinus sp. Common name: Pine

The symptoms observed in the field that may
be similar to ozone-induced symptoms

Mites and probably frost ("Frost™ injury) can
produce symptoms similar to those caused by ozone on
Pinus species. Illustrations are provided in the following
figures.

GENUS: Fagus
Fagus sylvatica Common name: Beech

Symptoms in the field

The two photos below show typical symptoms
of ozone-induced injury on leaves of Fagus sylvatica. In
the left photo, the leaves sampled in Turin (ltaly) have
turned bronze in colour, with areas of brown spots
(mixed with larger and well-separated necrotic areas
probably caused by feeding insects); we should pay
attention to the colour effect on some leaves (parts of
leaves sheltered by other leaves are less affected, i.e.
greener). The photo on the right, taken in southern
Switzerland, shows the injury in a  more advanced
stage, with brown necrotic areas.

Cauka 65. Cumnromu omrehema o1 030Ha Ha Fagus
sylvatica jyxna IlIBajiapcka (Photo: J. Innes, J. Skelly
& M. Schaub)

Figure 65. Symptoms of ozone-induced injury on Fagus
sylvatica in southern Switzerland (Photo: J. Innes, J.
Skelly & M. Schaub)
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CuMOTOMH YOYeHH HA TepeHy KOju MOry
OMTH CJMYHH KA0 OHH HHIYKOBAHH 030HOM

Y HacraBky ce Bume JABe QoTtorpaduje
CHMITOMA H3a3BaHMX O] CTpaHE HEMO3HATOT areHca
(amje omrreheme mM3a3BaHO 030HOM) KOju mojacehajy Ha
edpexTte oBor 3arahuBaua. Mima ce Ha ymy Ja Benuke
cmehe ¢ueke Takohe yrude Ha HEPBATYpy U Y KPYIHOM
IJIaHy Cy Ta4dke Koje uMmajy moopo oapeheny cTpykrypy,
MTO HHUje TUIHYHO 3a O030H. HMraeHTnduxoBame
CHMIITOMa O30Ha KOJ OBOT DPOJa je MOHEKaJ TeIIKO.
KommiemenTapHa MEKPOCKOTICKA CTyIHja MOXe f1a Oyze
BeOMa KOpPHCHA 3a TIPAaBHIIHY JIHjarHO3y (MHUKPOCKOIICKa
Banuaanyja omrehema Fagus sylvatica, mo Vollenveider
et al).

Cauka 66. CuMIToOMM W3a3BaHU HENO3HATHUM
areHcom, Hucy omTtehema o1 o30Ha. Benwuke

Ciauka 67. VYsehame
TUIIOM CUMIITOMA,

The symptoms observed in the field that may
be similar to ozone-induced symptoms

Below you can see two photos showing
symptoms caused by an unknown agent (not the damage
caused by ozone) that resemble the effects of this
pollutant. We must stress that large brown patches affect
leaf veins and the dots have a well-defined structure,
which is not typical of ozone. It can be difficult to
identify symptoms of ozone-induced damage in this
genus. A complementary microscopic study can be very
useful for proper diagnosis (microscopic validation of
damage on Fagus sylvatica, after Vollenveider et al.).

JUCTa ca MPETXOTHUM
KOje HHje Wn3a3Ba0 O030H.

OpaoH TaukuIle MOKPHUBAjy IMOBPIIMHE JIHCTOBA,
noHerie ¢y omreheHu u HepBu u Juihe.

Figure 66. Symptoms cused by an unknown
agent, not by ozone. Large, brown spots cover the
leaf surface, sometimes both the veins and the
leaves are damaged.

Osnauene OpaoH Taukuie, ca 100po pa3iBOjeHOM
CTPYKTYpOM, IITO HUj€ TUITUYHO 32 O30H.

Figure 67. A close-up of a leaf with the
previously described symptoms, not caused by
ozone. The marked brown spots have a well-
separated structure, which is not typical of ozone.

Oge dororpaduje cy caumibene y HaBappa, cesepy Llnanuje. (Photo: V. Calatayud)

EBanyanmja n 6onoBame

OnemwuBane cy 3 rpaHe mo cradiy W mo 5
crabaya Ha mapiienu. Epanyanuja ce pa3iukyje 3a pa3He
Bpcre Jsumhapa W dYeTMHapa, a Ha HCHUTUBAHUM
noBpimnHaMa mnpucytHe cy Picea abies L, Fagus
moesiaca (K. Maly) u Pinus sylvestris L. 3a off - Plot
(Mame W Mame - IUTyc) MepeHe Cy NpPOMEHJbHBE
npukasade y tTabenama 52 u 53.

Assessment and Scoring

Three branches per tree and five trees per plot
were assessed. Assessment is different for different
species of broadleaved and coniferous trees. Picea abies
L, Fagus moesiaca (K. Maly) and Pinus sylvestris
L.grow on the study area. The variables shown below in
Tables 52 and 53 were measured for off-Plots (LESS
and LESS-plus).
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Ta6esa 51. TunoBu omrehema u mporeHar omrehema deTnHa ca cumnromumMa (30 YeTHHA 110 TPAHYHUIIH )
Table 51. Types and percentage of injury on a branch with approximately 30 needles.

Tun
omrehema Omrrehema y (%) Hedununmja
Type of Injury in (%) Definition
injury
0 bes omrehema Hujenna wernna Huje omrehena
No injury None of the needles injured
1 1-5% 1 — 5% veruna Ha rpaHuMIM oITehEeHUX 030HOM
1 — 5% of the needles show 0zone symptoms
5 6-50 % 6 — 50% uveTnHa Ha rpaHYMIM OIMITEhEeHUX 030HOM
6-50% of the needles show o0zone symptoms
3 51 - 100 % 51 — 100% ueTnHa Ha TpaHYMLM OlITeheHNX 030HOM
51-100% of the needles show o0zone symptoms
OI'VIEJHA MAPLEJIA BUT HUBO 2 LEVEL Il SAMPLE PLOT ON KOPAONIK

KOITAOHHUK

Ciauke 68, 69 u 70. BUT HMBO 2 KonaoHuk
Figures 68, 69 and 70. LEVEL Il SP Kopaonik

VY Tabenmu 52 mnpukazana cy orurehema Ha Table 52 shows the injury on trees 9, 20, 54, 76
crabimma o3HaueHnM 6pojesuma 9, 20, 54, 76 m 108, ma and 108, which were used for the study of ozone-
KOjUMa je BPIIIEHO MCITUTHBaE ommTehema 0/1 030Ha. induced injury.

Tadena 52. Ouena omrehema 01 030HA Ha aCHMIJIAIIMOHUM opranuma Picea abies L
Table 52. Scoring of the ozone-induced injury on the assimilation organs of Picea abies L

Bp. crabmna
Tree number o 20 > * 1
Coxmerma | 4 | 5 | 314 |5 |6 |7 |8|9|10|11|12|13|14]15
Sequence
0 + + + + + + + + + + + + + + +
1
2
3
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KomenTap

Hana 17. okroOpa 2013. y3etn cy y3opmu 3a
nabopaTopujcKy aHanu3y ca mo 3 rpaHe, ca 5 crabana
cMpue Ha KOjuMa je BpIleHa oreHa omTehema (cTabma
o3HadeHa Opojesnma 9, 20, 54, 76 u 108). Uernune cy
ceueHe Ha JAyXMHY 1m0 3 MM U CTaBJbEHE Y
EnnennopgdoBe kuBeTe ca HaBojuma 3ampemuHe 1.5 ml,
y KOjUMa ce Haja3uo HpUIpeMJbeH pacTBop (2.5%
rmytapannexuna y CoppernceHoBom mydepy pH 7.0) u
Ha BUMa je BplIeHa oleHa omTehema Mo ckanu, a
pe3ynTaTH NCITUTHBAKA MTPUKa3aHy ¢y y Tadenn 52.

Pesynratu mpukazanu y Tabenu 52, mokasyjy aa
Ha TAa4KH MPAaKTUYHO HeMa omTehema Mpoy3pOKOBaHUX
JIejCTBOM TMOBHUIIIEHUX KOHLIEHTPAIIKja 030Ha.

ITo maBomuma Hesenwnh-a et al. 2011, BumpuBa
omTtehema 0l 030Ha KOJ 4YETHHApa M3pakeHa Cy Ha
BPIIHKUM, CYHIy HajU3JIOKEHUjUM, JEJIOBUMA KPYHE, Yy
TOPI-EM JIeNTy TPaHYHIa U HAa BPXOBUMA CAMUX YSTHHA.

Ommire 37paBCTBEHO CTAkEe HA MCTPAKHBAHOM
JIOKaJUTETy HE TOKa3zyje BWAJbHBE 3HAKE XJIOpPO3e Ha
YeTHHaMa U YHyTap CaCTOjUHE M Ha pyOOBHMA.

OI'VIEJJHA IMAPLEJIA BUT HUBO 2 IIPHU
BPX

KomenTap

Hana 18. oktoOpa 2013. u3BpIIeH je mperien
ononHaukanujcke tauke Hupoa Il koja ce Hanmasm Ha
Lpuom Bpxy xox bopa, y cacrojunm OykBe — Fagus
moesiaca (K. Maly). O63upom na je modueno jeceme
Cylliekhe W Omajame JiMcTa OykBe, HUje Omio Moryhe
YIBpAUTH Koja cy omTehema JHCHE Mace HW3a3BaHa
HoBpezamMa OJf 030Ha, a KOja Cy HacTaja NPHPOIHUM
npolecuMa Ha Kpajy BereTalyoHOr IepHoja, ma
UCIIHTUBAKE JICjCTBA O30HA Ha OBOM JIOKAIUTETY HHjE
BPILIEHO M IJIAHUPAHO je Ja Ce CIPOBEe Y JYHY HapeaHe
(2014.) ronune, xako Ou ce 70OMJIa peNieBaHTHA CIIMKA U
omneHa omrehema. Takohe je Tuanmpano na y3opiu
guimmtha Oyay cakylubeHH ca crabana O3Ha4YeHHUX
OpojeBuma 42, 43, 46, 51 um 57, xako Om ce
UCIIUTHBakbEM OO0yxBaTHia W cTallia 3acemeHa jauuM
CKJIONOM M Ha crabjia Ha OTBOPEHHUjEM, MPOrajbeHOM
JIeTy CacTOjuHE.

Comment

The samples were taken on October 17" 2013.
They included needles taken from 3 branches on five
spruce trees selected for foliar injury analyses (trees 9,
20, 54, 76 and 108). The needles were cut 3 mm in
length and placed in 1.5 ml Eppendorf test tubes with
the prepared mixture of 2.5% glutaraldehyde in
Sorensen’s buffer, pH 7.0. Then they were scored
according to the scale given in Table 52.

As can be seen from the results presented in
Table 52, there is practically no damage caused by high
0zone concentration on this sample plot.

According to Nevenic et al., 2011, visible
ozone-induced injury occurred on the top, sun-exposed
crown parts, in the upper part of twigs and on the tip of
needles.

The general health state of the study site does
not show any visible signs of needle chlorosis within the
stand or on the edges.

LEVEL Il SAMPLE PLOT CRNI VRH

Comment

The inspection of the Level Il sample plot
located in a beech stand Fagus moesiaca (K. Maly) on
Crni Vrh near Bor was carried out on October 18"
2013. Since autumn leaf dying and dropping had already
started, it was difficult to say whether the leaf damage
was caused by ozone-induced injuries or it just resulted
from the natural processes at the end of growing season.
Therefore, the effects of ozone were not studied on this
site and this study is scheduled for the following June
(2014), when we will be able to get a relevant
assessment and scoring of the damage. Furthermore, it is
planned to take samples from trees 42, 43, 46, 51 and
57, so that the study includes both trees under a dense
canopy and in the open.
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Cauke 71 u 72. BUT Lpuu Bpx
Figure 71 and 72. SP Crni VVrh

OI'JIEJHA MNAPHEJA BUT HUBO 2 MOKPA LEVEL Il SAMPLE PLOT MOKRA GORA
rorPA

Cauke 73, 74 n 75. BUT Moxkpa ['opa
Figure 73, 74 and 75. SP Mokra Gora

VY rtabenmu 53 mnpukasana cy omrehema Ha Table 53 shows injuries on the trees marked
crabiauMa o3HaueHuM OpojeBuma 153, 157, 283, 300 u  with numbers 153, 157, 283, 300 and 322, selected for
322, Ha xojuMa je BpILIEHO MCIUTHBame omTehema on the study of ozone-induced injury.
030Ha.

Ta6ena 53. Ouena omreherma 01 030Ha Ha acCUMIJTAIIMOHUM opranuma Pinus sylvestris L
Table 53. Scoring of the ozone-induced injury on the assimilation organs of Pinus sylvestris L

bp. cTabna
Tree number 153 17 263 - 22
Cowmemma | 4 | 5 | 3|4 |5 |67 |8 |9 1011|1213 14]15
Sequence
0 + + + + + + + + + + + + + + +
1
2
3
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KomenTap

Hana 10. oxrtobpa 2013. wusBpiIeH mperiex
OononHauKanmjcke Tauke HuBoa 2 koja ce Hamasu Ha
Moxkpoj T'opu, y cacrojurm Oemor Oopa. Y3zopuu 3a
nmabopaTopujcKy aHamM3y y3eTH Cy ca 3 TpaHe 1o S
crabana Ha KojuMa je BpiieHa olleHa omTehema (cTadia
o3HauyeHa OpojeBuma 153, 157, 283, 300 u 322). Uetnne
Cy CeYeHEe Ha JYXHHY MO 3 MM U CTaBJbeHE Y
Emmennopdose xuBeTe ca HaBojuMa 3amnpemure 1.5 M,
y KOjUMa c€ Haja3uo NpUIpeMJbeH pactBop (2.5%
rmytapannexuna y CoppernceHoBom mydepy pH 7.0) u
Ha BHUMa je BpIIeHA OlleHa omTehema MO cKamu, a
pe3ysiTaTH WCIUTHBaWka INpUKa3aHu cy y Tabenmu 53.
Pesynrarn mnpukazanu y Tabenu 53 mokaszyjy Jda
NperyieIoM HUCY KOHCTaToBaHa olnteherma 011 030Ha.

Comment

The inspection of the Level Il sample plot
located in a Scots pine stand on Mokra Gora was carried
out on October 10" 2013. The samples taken for
laboraory analyses included needles taken from 3
branches on five trees selected for foliar injury analyses
(trees 153, 157, 283, 300 and 322). The needles were
cut 3 mm in length and placed in 1.5 ml Eppendorf test
tubes with the prepared mixture of 2.5% glutaraldehyde
in Sorensen’s buffer, pH 7.0. and they were scored
according to the scale given in Table 53. The results
presented in Table 53 show that there was no ozone-
induced damage on the sample plot.
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Taodesa 54. XX 2012.(LTF) [Ipouena omrehema uirha o 030Ha - Komaonuk

Table 54. XX 2012.( (LTF) Assessment of ozone-induced injury - Kopaonik

K HaI;II?g :I;glche v 6001 ()Onljaf f{(zfrl:l]:ﬁ;) Tpomioromutiise our. Baxceh H Ocrane
i . OJl BpCTE L 30pak Opo aTyM aTyM L. 9 axxehu AUUH .
Pgeﬂgfegggj Kon npsase | Tauka 6poj .II_S PO CTaGbH a Treezl sppecies Scientific ngplep : y30€l)1<0}1/3an_,a afIlan}Pllae ) injury injury'{oeng]kéalgost year [CTaTyC y30pKka| —JIeTeKTOBama 063ep};aunje
number Country code | Plot number | €€ number code t name of number Date sampling |Date analysis of the current year needles % Validated | Type of validation Other
ree species needles % observations
1 67 2 9 118 Picea abies 1 171013 191113 0 2 NR M
2 67 2 9 118 Picea abies 2 171013 191113 0 1 NR M
3 67 2 9 118 Picea abies 3 171013 191113 0 2 NR M
4 67 2 20 118 Picea abies 4 171013 191113 0 2 NR M
5 67 2 20 118 Picea abies 5 171013 191113 0 3 NR M
6 67 2 20 118 Picea abies 6 171013 191113 0 2 NR M
7 67 2 54 118 Picea abies 7 171013 191113 0 0 NR M
8 67 2 54 118 Picea abies 8 171013 191113 0 0 NR M
9 67 2 54 118 Picea abies 9 171013 191113 0 1 NR M
10 67 2 76 118 Picea abies 10 171013 191113 0 0 NR M
11 67 2 76 118 Picea abies 11 171013 191113 0 0 NR M
12 67 2 76 118 Picea abies 12 171013 191113 0 0 NR M
13 67 2 108 118 Picea abies 13 171013 191113 0 2 NR M
14 67 2 108 118 Picea abies 14 171013 191113 0 2 NR M
15 67 2 108 118 Picea abies 15 171013 191113 0 1 NR M
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Taodena 55. XX 2012.(LTF) IIpomuena omrehema urrha o o3oua — Mokpa 'opa
Table 55. XX 2012.( (LTF) Assessment of ozone-induced injury — Mokra Gora

Hayunu Osoropumr.e IIpouutoroauuImbe OIT.
Pettnt 6poj - | Booi crabua KO#;%CTG Ha3uB BpcTe | Y3o0pak 6poj Hatym Hatym OHJTi';.eJ:IHa % yeruna% Baxehu Hauun o 6;):]}:;“6”.6
Sequence Clézﬁti[)];gggge Ijlg?];ig%?r TﬁeeJ number | species [SCientific name of| - Sample | ysopxosara ATATBE | o the cirrgnt year | Iniury of the lastyear |cTatyc ysopkaj _ AeTekToBaba Olzhe?I !

number code tree species number | Date sampling |Date analysis needles % needles % Validated | Type of validation observations

1 67 5 153 134 Pinus sylvestris 1 101013 121113 0 NR M

2 67 5 153 134 Pinus sylvestris 2 101013 121113 0 NR M

3 67 5 153 134 Pinus sylvestris 3 101013 121113 0 NR M

4 67 5 157 134 Pinus sylvestris 4 101013 121113 0 NR M

5 67 5 157 134 Pinus sylvestris 5 101013 121113 0 NR M

6 67 5 157 134 Pinus sylvestris 6 101013 121113 0 NR M

7 67 5 283 134 Pinus sylvestris 7 101013 121113 0 NR M

8 67 5 283 134 Pinus sylvestris 8 101013 121113 0 NR M

9 67 5 283 134 Pinus sylvestris 9 101013 121113 0 NR M

10 67 5 300 134 Pinus sylvestris 10 101013 121113 0 NR M

11 67 5 300 134 Pinus sylvestris 11 101013 121113 0 NR M

12 67 5 300 134 Pinus sylvestris 12 101013 121113 0 NR M

13 67 5 322 134 Pinus sylvestris 13 101013 121113 0 NR M

14 67 5 322 134 Pinus sylvestris 14 101013 121113 0 NR M

15 67 5 322 134 Pinus sylvestris 15 101013 121113 0 NR M
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16. Y30OPKOBAIBE U AHAJIM3E
ACUMWIAIIMOHUX OPI'AHA

VY30pkoBamke AaCUMHIAIMOHWX  OpraHa 3a
WCIUTHBAkE CTarba UCXpaHe 00aBJbEHO je ca MO IeT
crabama Ha CBakoj OWOWHAMKALMJCKO]  TayKH.
Komnmentparuja XPaHJbUBHX Marepuja y
ACHMMWJIAIIHOHNM OpTaHWMa 3aBHCH W O] TOTa JIa JIU CY
JMCTOBH pa3BUjaHU y YCIOBUMA CBETJIOCTH WJIM CEHKE.
PernpesenraruBan y30puu 3a ¢oiMjapHy aHAIH3Y CY
ACHMMWJIAIMOHN OpTaHH ca TOopme TpehWHE KpOIIhe
(TICTOBH CBETIIOCTH).

KonuenTpanuja wmakpoeneMeHata HCXpaHe Y
aCUMWJIAIIMOHUM OpraHuMa HMa jako H3pPaxeHy
CE30HCKYy  JHMHAaMHKYy. 300r  TOra  KOJHYWHA
MakpoeJeMeHaTa UCXpaHe y JMIINY jeAHOT T€ HCTOT
crabna nehe Outm ucra y mnposnehHOM, JeTHeM u
jecemeM mepuoa. Kao penpes3eHT cramba UCXpaHe, KO
numhapckux  BpcTa, y3uMa ce  KOHIICHTpaIlHja
MakpoelleMeHaTa y JMIINy Ha MOYeTKy ¢eHodase
npoMeHe 0oje nmmiha, kajga je 1 00aB/EHO Y30pPKOBaHE
Ha [[pHOoM Bpxy.

VY3opiu yetnHa cMmpue Ha KomaoHuKy U 4yeTuHa
1pHOT U Oenor 6opa Ha Mokpoj ['opu y30pkoBaHU Cy y
BpEME MHUPOBamha BereTaiyje.

W3 oBako y3eTux y3opaka oapelyjy ce:

- VYxynan N meronom no Kjenngaxy

- Yxynnu K, Ca u Mg ounrtaBamem Ha ICP
- Yxymau P KonopumeTpujcKku

- Vkynuu u Ci S na CHN ananusaropy

®donujapHOM aHAIM30M KOHCTATOBAHO je Ja je
HajHIKA KOHIIEHTpalldja CBUX eJieMeHaTa HCXpaHe Y
getnHama cMmpye Ha  Komaonmmky. Cwmpua je
omurotpodHa BpCTa Koja HU Hema Behe 3axTeBe Yy
ucxpaHu. 3HaTHO Behie KOHIIEHTpalllje CBHX eJieMeHaTa
UCXpaHe KOHCTAaTOBaHe Cy y 4YeTuHama Oenor Oopa Ha
Mokpoj 'opu u y nmumihy O6ykse Ha LlpHOM BpXY.

Ta6ena 56. Pesynratu donujapae ananmze
Table 56. Foliar analysis results

16. SAMPLING AND ANALYSIS OF
ASSIMILATION PARTS

Sampling of assimilation organs for the study of
plant nutrition was carried out on five trees on each
sample plot. The concentration of organic matter in
assimilation organs is different in the plants that grow in
sunlight from the concentration of those that grow in the
shade. Assimiliation organs in the upper third of the
crown make representative samples for foliar analyses
(sunlit leaves)

Concentration of nutrition macroelements in
assimilation organs is characterized by strong seasonal
dynamics. Therefore the amount of nutrition
macroelements of a tree will be different in the spring,
summer and autumn. The sampling of beech leaves on
Crni Vrh was done at the beginning of the leaf colour
change phenophase, which is considered to be
representative of the nutritional status of broadleaved
tree species. The samples of spruce needles on Kopaonik
and Scots and Austrian pine needles on Mokra Gora
were taken during the dormancy.

These samples were used to determine:

- Total N by Kjeldahl

- Total K, Ca and Mg using ICP
- Total P by colorimetry

- Total C and S on CHN analyzer

Foliar analysis showed that spruce needles on
Kopaonik had the lowest concentration of all nutrition
elements. Spruce is an oligotrophic species that can live
in an environment that offers wvery low levels
of nutrients. Significantly higher concentrations of
nutrition elements were found in Scots pine needles on
Mokra Gora and beech leaves on Crni Vrh.

Oprancka
[eneo Marepuja
Jlokanmurer ] Ca Mg K S C N P
Site Ash Organic matter mg/g mg/g mg/g mg/g | o/kg | g/kg | mg/g
% %

Komaonuk 2,84 97,16 5,82 0,87 3,05 0,02 | 3421 | 8,7 |0.021
LpHu Bpx 2,85 97,15 5,26 1,76 5,62 0,02 | 3534 | 9,3 |0.043
Mokpa ['opa 2,78 97,22 5,39 1,81 5,89 0,03 | 3654 | 11,3 | 0.043
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Tabemna 57. (PLF) Tabena ca momaimma o napiieny 3a OLeHy XeMH]jCKOT cajprkaja uriuia u auirha - Konaonuk

Table 57. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves - Kopaonik

Pennu 6poj Kon npxase Bpoj maprene Jatym oneHe T'eorpadcka mmpuna Feorpad::xa Hapnmopcka Bucuna/Kon Ocrana 3anaxarma
Sequence number Country Code Plot number Date of sampling Latitude Lifgﬁsde Altitude Other observations
1 67 2 171013 +43°17'30 +20°48'50" 35
Ta6ena 58. (FOM) IMoganu donujapaux aHamusa - KomaoHuk
Table 58. (FOM) Datafile on foliar analysis - Kopaonik
. . Maca 1000
Penun Bpoj napuene Kopn Bpcte 1 tvn Jarym Bpoj y3opkoBanux crabamna deTHHa Ocrana
6poj Observation Tree species code aHaI3e Number of trees in sample Drv mass % f N S P Ca Mg K C 3araxarmba
Sequence | plot number and type Date of leOO mg/g mg/g mg/g mg/g mg/g mg/g g/100g Other
number analysis needles observations
1 2 3 4 5
1 2 118.1 280114 09 20 54 76 108 8.7 0.02 5.82 0.87 3.05 34.21

Tabena 59. (PLF) Tabea ca momarMa o TapIiesiy 3a OleHy XEMHjCKOT caapikaja uriauna u aumrha — Ipau Bpx

Table 59. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves — Crni vrh

Penuu 6poj Kon npxase Bpoj nmapuene Jlatym onene T'eorpadcka nmpuna Feor);l)c 1(1}):;“ Hanmopcka Bucuna/Kopn Ocrana 3anaxama
Sequence number Country Code Plot number Date of sampling Latitude Llcl)}r]1gitude Altitude Other observations
1 67 4 181013 +44°07'55" +21°58'38" 19
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Tabeaa 60. (FOM) Ionaumn donujapaux ananusa — Lipau Bpx
Table 60. (FOM) Datafile on foliar analysis — Crni vrh

. . Maca 1000
Penun bpoj napuene Kox BpcTe u tvn Hatym Bpoj y3opkoBanux crabana —— Ocrana
Opoj Observation Tree species code aHasmuse Number of trees in sample Drv mass of N S P Ca Mg K C 3amaxarma
Sequence | plot number and type Date of leOO mg/g mg/g mg/g mg/g mg/g mg/g g/100g Other
number analysis needles observations
1 2 3 4 5
1 4 018 181013 42 43 46 51 57 9.3 0.02 5,26 1.76 5.62 35.34

Tabena 61. (PLF) Tabena ca mojgarumMa o mapIiesn 3a OIeHy XeMHjCKOT caaprkaja uriuna u jguirha — Mokpa Topa
Table 61. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves — Mokra Gora

Penuu 6poj Kon npxase Bpoj nmaprene Jatym onene T'eorpadcka mmpraa Feor);:{e]l;i});xa Hanmopcka Bucuna/Kox Ocrana 3anaxama
Sequence number Country Code Plot number Date of sampling Latitude Li%gitude Altitude Other observations
1 67 5 101013 +43%45'27" +19°29'00" 12
Ta6ena 62. (FOM) IMogaun ponujapaux anamusa - Mokpa I'opa
Table 62. (FOM) Datafile on foliar analysis — Mokra Gora
. . Maca 1000
Pennu Bpoj mapmene Kon Bpcte u Tin Hatym Bpoj y30pKoBaHKX cTabana uernma g Ocrana
6poj Observation Tree species code aHaIM3e Number of trees in sample Drv mass of N S P Ca Mg K C 3amaxarma
Sequence | plot number and type Date of y1000 mg/g mg/g mg/g mg/g mg/g mg/g 9/100g Other
number analysis needles observations
1 2 3 4 5
1 5 134 210114 153 | 157 283 300 322 11.3 0.03 5.39 1.81 5.89 36.54
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17. YTBPBUBAIBE IIPUPACTA

[Ipupact ce geduuume Ka0 MEPUOAMYHH PACT
crabana. [IpumapHn 1nsb Mepema eeMeHara IpHupacTa
Ha OnomHIMKaIMjckoj Tauku HuBo-a 2 je ma ce ymo3Hajy
U 100Mjy oAy O MPHPACTy ¥ MPUHOCY KaKo 3a CBAKO
cTabyio, TaKO W 3a YUTaBY IUIOXY OJHOCHO MOBPIINHY
KOjy 3ay3uma OwomHnmukanujcka Ttauka (ICP Forests
Manual, 2010).

Ha nmomenytum crabmuma cy mepenu cienchun
TaKCaIllMOHU EIIEMEHTH:

® TPEYHWK Ha TPCHO] BHCHHU (YHAKPCHO JBa
NpeYyHHKa, ca CTpaHe ceBepa M ca CTpaHe
3amana)

e BucHHa cTabana

e BHCHHA KpyHe crabana;

Ha Omomnmukarujckoj Tauku HumBoa 2 koja ce
Haya3u Ha [[pHOM BpXy U3BpIIICH je IpeMep CBU cTabana
Ha TIOTMapIena 3a MPOLEHY cTamba KpyHa W TpUpacTa
(II12) unju je mpcHU IpeYHHK Behu ox 5 M. YKyIHO je
npemepeHo 23 cradbana 6ykse (Fagus moesiaca).

VY rtabanema 63 u 64 npukazaHu cy OCHOBHHU
MoJany O MOBPIIMHM U MOJAALM O MPHUPACTy U NPUHOCY
noOujeHn MepemaM Ha napiienu Huso-a 2 LipHu Bpx.

17. INCREMENT ASSESSMENT

Increment may be defined as periodic growth of
trees. The primary goal of measuring the increment
elements on the Level 11 sample plot was to gather data
on increment and yield of each individual tree, as well as
of the whole area of the sample plot (ICP Forests
Manual, 2010).

The following forest estimation elements were
measured:

o diameter at breast height (two cross
diameters on the north and west facing sides)

o tree height

o tree crown height

The measurements on the Level Il sample plot
on Crni Vrh included all trees with a dbh above 5 cm on
the subplot established for the purpose of crown
condition and increment assessments (SP 2). A total of
23 beech trees (Fagus moesiaca) were measured.

Tables 63 and 64 present the most important
characteristics of the plot and data on increment and
yield obtained from the measurements on the Level Il
sample plot Crni Vrh.

Taodema 63. XX2013.(PL1) IMoxaru o napienu kopuiitheHoj 3a mpupact u npuHoc — LIpHu Bpx
Table 63. XX2013.(PLI) Data on the plot used for increment and yield — Crni Vrh

TloBpunHa Bpoj o
Pennn 6poj | Kox npxase bpoj Hatym I'eorpadcka I'eorpagcka o [rapriesne crabana Ha erana
Sequence Country napuesne A omere t IIUpHHA ITy>KHHA (ha) TTapIeTn 3aHOat>|:<aH>a
number code Plot Number ssgsastrglen Latitude Longitude Subplot area Number of observaigons
(ha) trees on plot
1 67 4 090713 +44°07'55" +21%58'38" 0.064 23
Taodema 64. XX2013. (IPM) Uudopmarmje o mpupacty - nepuoauysa mepema — Lipau Bpx
Table 64. XX2013. (IPM) Data on increment — periodic measurements — Crni Vrh
. Bpoj . Ipeunuk 1 Ipeunuk 2 Hyxuna Mopranuter Ocrana
Pgn}m Gpoj napiene B[\I]’ 0) cha6ﬂfa Bpcra (™) (™) Bucuna (M) Kporrme(M) crabana 3amaxarma
r?qu::abncre Plot u;r: ero Species Diameter 1 Diameter 2 Height (m) Crown Tree Other
Umoe Number ees (cm) (cm) length (m) mortality observations
1 4 62 018 39.4 34.3 24.7 13.6 01
2 4 64 018 49.3 48.7 26.3 14.7 01
3 4 65 018 51.9 48.6 25.2 12.5 01
4 4 66 018 50.0 47.5 26.5 15.1 01
5 4 67 018 59.4 52.3 27.2 15.8 01
6 4 73 018 40.6 39.9 26.1 11.2 01
7 4 74 018 47.5 42.7 25.1 10.4 01
8 4 75 018 29.7 28.0 25.3 11.3 01
9 4 76 018 27.3 25.7 25.2 10.7 01
10 4 77 018 51.3 48.6 26.5 13.8 01
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. Bpoj . Ipeunuk 1 Ipeunuk 2 MHA Mopranuter Ocrana
P;g::egggj napi(ajne BI\II)S% %{;6;;1 Bpcra p(LIM) p(LlM) Bucuna (M) K;il)yu)lxkbe(m) cEaGana 3anaxarmba
Plot Species Diameter 1 Diameter 2 Height (m) Crown Tree Other
number Number trees (cm) (cm) length (m) mortality observations
11 4 78 018 34.7 33.5 23.6 10.8 01
12 4 79 018 44.4 41.2 22.9 10.0 01
13 4 87 018 25.8 24.7 21.6 12.9 01
14 4 88 018 36.0 33.9 25.6 13.4 01
15 4 89 018 41.8 38.7 26.3 16.7 01
16 4 90 018 32.8 29.7 23.2 9.5 01
17 4 91 018 24.8 24.0 23.3 7.0 01
18 4 92 018 43.3 43.2 24.0 10.6 01
19 4 94 018 45.8 42.7 26.0 16.5 01
20 4 95 018 32.7 28.1 26.4 10.0 01
21 4 96 018 54.1 47.4 28.5 15.6 01
22 4 97 018 23.9 25.6 25.3 115 01
23 4 98 018 38.0 30.8 25.5 10.9 01

Ha Guomnnukanmjckoj tauku HuBoa 2 koja ce
Hanmasn y Mokpoj ['opu wu3BpmieH je mpemep CBUX
crabana Ha TOINApLENU 3a MPOLEHY CTamka KpPyHa H
npupacta (I1I12) unju je npcHu npeuHuk Behu ox 5 M.
VxynHo je mpemepeno 88 crabama 6emor 6opa (Pinus
sylvestris L).

VY tabanema 65 u 66 mpukazaHu Cy OCHOBHHU
NoJjaly O TMOBPIIMHM U MOJAIM O MPHUPACTy U MPUHOCY
noOujeHn Mepemam Ha mapienu Huso-a 2 Mokpa [Topa.

The measurements of forest estimation elements
on the Level 1l sample plot on Mokra Gora were carried
out on all trees with a diameter at breast height above 5
cm on the subplot established for crown condition and
increment assessments (SP2). Altogether 88 Scots pine
trees (Pinus sylvestris L) were assessed.

Tables 65 and 66 present the most important
characteristics of the plot and data on increment and
yield obtained from the measurements on the Level Il
sample plot Mokra Gora.

Tabesa 65. XX2013.(PLI) IMoxamu o napuenu kopuinheHoj 3a npupact u npuHoc — Mokpa I'opa
Table 65. XX2013.(PLI) Data on the plot used for increment and yield — Mokra Gora

[oBpumHa Bpoj

Penuu 6poj Kon npxase Bpoj Jlatym onene I'eorpadcka I'eorpadcka MoATIapuene crabana Ha 3:3;:;;3
Sequence Country napuesne Assessment [IApHHA Iy’KHHA (ha) TapIesTn Other
number code Plot Number date Latitude Longitude Subplot area Number of observations
(ha) trees on plot
1 67 5 15.08.2013 | +43%45'27" | +19°29'00" |  0.064 88

Taodemna 66. XX2013. (IPM) Uudopmarje o mpupacty - nepuoanuHa mepema — Mokpa ['opa
Table 66. XX2013. (IPM) Data on increment — periodic measurements — Mokra Gora

Pestan 6poj bpoj bpoj IMpeynuxk 1 IMpeynuk 2 Jyxuna MoprTanurer Ocrana
Sequence napiene crabma ch?a ) (™) _ (M) Bm_:HHa (M) | xpourmbe(m) crabana 3amaxxarba
number Plot Number of Species Diameter 1 Diameter 2 Height (m) Crown Tree_ Other

Number trees (cm) (cm) length (m) mortality observations
1 5 75 134 235 23.6 20.6 01
2 5 76 134 16.2 16.8 18.9 01
3 5 80 134 16.8 17.2 19.7 01
4 5 82 134 19.3 19.5 21.0 01
5 5 83 134 21.3 21.1 22.3 01
6 5 84 134 19.8 19.7 21.0 01
7 5 105 134 18.4 17.3 19.4 01
8 5 106 134 20.7 20.6 20.7 01
9 5 107 134 13.6 14.9 18.3 01
10 5 108 134 18.0 18.2 17.9 01
11 5 109 134 134 13.8 154 01
12 5 110 134 15.9 16.3 18.8 01
13 5 111 134 16.7 17.3 184 01
14 5 112 134 16.7 17.1 17.7 01
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Pestin 6poj Bpoj Bpoj IMpeunuk 1 IMpeunnx 2 JyxunHa Mopranurer Ocrana
Sequence napiese craba ch?a ) (™) _ (™) Bn(_:una (M) | kpommbe(m) crabana 3araxxarma
number Plot Number of Species Diameter 1 Diameter 2 Height (m) Crown Tree_ Other
Number trees (cm) (cm) length (m) mortality observations
15 5 112 134 19.6 20.7 194 01
16 5 114 134 16.2 154 19.3 01
17 5 116 134 175 17.2 19.1 01
18 5 117 134 14.0 14.3 17.9 01
19 5 118 134 14.1 13.7 184 01
20 5 134 134 17.9 17.7 19.6 01
21 5 135 134 14.0 144 17.2 01
22 5 136 134 16.0 16.6 17.2 01
23 5 137 134 13.7 13.2 15.0 01
24 5 138 134 11.8 11.7 135 01
25 5 139 134 18.3 18.5 18.3 01
26 5 140 134 125 12.6 17.2 01
27 5 141 134 17.1 17.2 17.7 01
28 5 142 134 14.3 14.9 18.2 01
29 5 143 134 18.3 18.0 19.3 01
30 5 144 134 18.6 18.8 18.6 01
31 5 165 134 17.3 16.2 20.6 01
32 5 166 134 19.9 20.0 21.9 01
33 5 167 134 15.0 14.5 18.5 01
34 5 168 134 133 133 17.7 01
35 5 169 134 15.2 15.3 18.0 01
36 5 170 134 15.3 16.5 18.2 01
37 5 171 134 17.6 174 17.2 01
38 5 172 134 17.0 16.6 19.5 01
39 5 173 134 10.5 10.1 15.9 01
40 5 174 134 14.4 15.1 18.3 01
41 5 175 134 19.9 19.1 20.2 01
42 5 176 134 21.0 21.0 17.7 01
43 5 177 134 22.9 21.6 22.3 01
44 5 178 134 16.6 16.2 20.7 01
45 5 182 134 16.0 15.9 20.5 01
46 5 183 134 225 235 214 01
47 5 184 134 18.5 19.8 21.4 01
48 5 185 134 11.8 12.0 16.9 01
49 5 186 134 15.1 14.8 16.8 01
50 5 187 134 10.9 12.0 11.3 01
51 5 188 134 17.7 174 18.9 01
52 5 189 134 13.7 14.1 17.4 01
53 5 190 134 12.7 135 17.5 01
54 5 191 134 12.0 12.6 16.8 01
55 5 192 134 18.7 17.1 18.3 01
56 5 193 134 22.9 23.1 17.6 01
57 5 194 134 235 23.8 22.2 01
58 5 195 134 17.3 16.7 211 01
59 5 196 134 15.1 14.8 19.7 01
60 5 211 134 22.3 20.8 19.9 01
61 5 212 134 175 17.0 19.6 01
62 5 213 134 15.2 14.3 19.3 01
63 5 214 134 15.8 15.8 17.7 01
64 5 215 134 13.8 14.5 16.6 01
65 5 216 134 14.6 14.5 18.2 01
66 5 217 134 14.7 15.7 18.2 01
67 5 218 134 18.0 17.7 18.6 01
68 5 219 134 21.6 20.8 19.7 01
69 5 223 134 18.1 16.8 20.1 01
70 5 224 134 16.4 15.8 18.2 01
71 5 318 134 23.9 23.3 215 01
72 5 319 134 20.2 18.7 19.6 01
73 5 320 134 1803 18.1 18.5 01
74 5 357 134 12.2 11.4 16.2 01
75 5 358 134 16.6 16.8 18.8 01
76 5 359 134 25.1 24.3 19.0 01
77 5 396 134 13.0 12.7 16.3 01
78 5 397 134 14.9 144 16.6 01
79 5 398 134 18.0 18.1 19.9 01
80 5 399 134 19.7 20.0 20.1 01
81 5 403 134 15.7 16.5 18.1 01
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Pestin 6poj Bpoj Bpoj Ipeunuk 1 IMpeunnx 2 JHyxunna Mopranurer Ocrana
Sequence napiese crabia ch?a ) (um) _ (M) Bn(_:una (M) | xpoume(m) crabana 3anaxama
number Plot Number of Species Diameter 1 Diameter 2 Height (m) Crown Tree_ Other

Number trees (cm) (cm) length (m) mortality observations
82 5 404 134 12.2 12.6 18.6 01
83 5 405 134 16.5 17.0 19.2 01
84 5 406 134 16.5 16.6 20.0 01
85 5 407 134 215 217 20.5 01
86 5 408 134 135 13.7 16.9 01
87 5 409 134 16.0 16.4 184 01
88 5 412 134 17.3 18.0 18.6 01

18. Y30PKOBAIE U AHAJIM3E 3EMJBULITA

Y30pkoBame W aHaIM3€ 3EMJbMINTa  Ha
OMOWHAMKAIIM]CKIM TadykaMa ce 00aBibajy Ha cBakux 10
roguHa. Ha KonaoHuky ananmm3e 3emibHINTa Cy
ob0aBpeHe 2011. roaune. Ha HoBomocTaBbEeHUM
OMOWHAMKAIMjCKUM Tadkama, ,,Mokpa ['opa“ u ,,l{pHN
BpX, Yy ULWbY [JeTepMHHAIMje THUIA 3EMJbHINTA
OTBOpEHA Cy IO TPH ME0IOMIKA TPOo(HiIa U Y30pKOBaHH
Y30pIM 3eMJBHINTA 32 TA00PaTOPHjCKa UCTTUTHBAKA.

Ha Jeny OMOMHIUKALIN]CKUX TaJaka
npeaBul)eHOM 32 aHaNM3€  3eMJBHMINTA Y30PLHU
3EMJBHILTA CY y30pKOBaHHM ca mene nospimHe 3 30
IIPUKOINIKA U COHIUPAKEM, NMPH YEMY Cy MpPaBJbEHU
NPOCEYHHU Y30PLH IO CJI0jEeBUMA.

Ha Moxpoj 'opu y3opkoBanu cy ciojesu ox 0-
5, 5-10, 10-20 u 20-40 umM, a Ha llpHom Bpxy, rue je
3eMJBHILTE 1yOJbEr COMyMa Y30PKOBAHU CY U Y30PLH M3
cimoja 40-80 mM. Y 0OBako Y30pKOBaHHMM Y30pLHMa
onpelyjy ce cnenehu napamerpu:

- Cyncruryimona kucenoct (pH y CaCly)

- Cno6oaau Bogoruk H'

- PasmensbuBu kucenu katjouu (Al, Fe, Mn)

- PasmernsbuBu 0a3uu katjonn (Ca, Mg, K u Na)
- Al i Fe pacTBOp/bHBH y aMOHH]jyMOKCAJIATY.

- OpraHcku yribeHHK

XOpHU30HT OpraHcKe MPOCTHPKE Y30PKOBaH je y
Tpu TIOHaBJbama mnomohy pamoBa 30*30 1m.
Y30pkoBaHH Cy CBH  IIOJXOPU30HTH  OPTaHCKe
NPOCTUPKE 3ajeIHO. Y OBaKO Y30PKOBAHOM XOPH3OHTY
oprascke mpocTtupke oxapelhyjy ce:

- Maca oprancke mpocTupke

- Vkyna#n azor - Kjenmgax-merona

- Yxymau gocdop - Konopumerpujcku

- VKyIHH KallWjyM, MarHesujyMm, KaJujyM u
Mmanras - ICP

- OpraHcku yrJbeHUK

- Al u Fe pacTBopsbHBH Y aMOHH]jyMOKCAIaTy.

U3 mnemomomkux mpoduia y30pKOBaHU Cy
y30pIH y HapyLIEHOM M HEHapYIIEHOM CTalmy Y
nunuHapuMa o Konenkom. ¥ oBako y3eTUM y30plyuMa
onpehene cy puznuke 0COOMHE 3eMJBUIITA U TO:

- Canpixaj ckenera

18. SOIL SAMPLING AND ANALYSIS

Soil sampling and analyses are carried out every
10 years. The last soil analyses were carried out on
Kopaonik in 2010. In order to determine the type of soil
on the newly-established sample plots Mokra Gora and
Crni Vrh, three soil profiles were open and soil samples
taken for laboratory investigations.

Samples were collected on the whole area of the
sample plot part intended for soil analyses and average
samples were made for each horizon. The following
horizons were sampled on Mokra Gora: 0-5, 5-10, 10-20
and 20-40 cm, while on Crni Vrh, where the soil has a
deeper solum, the samples were taken from the 40-80
cm deep horizon. These samples were used to determine
the following parameters:

- Substitution acidity ( pH of CaCl,)

- Free hydrogen H +

- Exchangeable acidic cations (Al, Fe, Mn)

- Exchangeable base cations (Ca, Mg, K and Na )
- Al and Fe soluble in ammonium oxalate.

- Organic carbon.

Sampling of the organic litter horizon was
replicated thrice using 30*30 cm frames. All
subhorizons of organic litter were sampled together.
This sample of organic litter horizon was then used to
determine :

- The mass of organic litter

- Total nitrogen - Kjeldahl method

- Total phosphorus - Colorimetric

-Total calcium, magnesium, potassium, and
manganese - ICP

- Organic carbon

- Al and Fe soluble in ammonium oxalate.

Both disturbed and undisturbed soil samples
were collected from the soil profiles using Kopecky's
rings. The following physical characteristics of the soil
were determined:

- The structure of the skeleton

- Texture

- Hygroscopic moisture.

The site Mokra Gora is on brown soil on
serpentinite and peridotite (Cambisol eutric). According
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- TekcTypHHU cacTaB
- XUTrpoCKOIIHA BJara.

Ha nmoxanurety ,,Moxkpa ['opa“, koHCTOBaHO je
cMmele 3eMIBHINTE Ha CEPIICHTUHUCTCKO-TIEPUIOTUTCKUM
cyncrpatuma (Cambisol eutric). Ilpema anamu3upanum
npoduauMa 3eMmipuITe je xyooxo 40-45 cm. 3emipuiTe
je jako ckemeTHo. Y moBpmUHCKOM ciojy 0-5 cm
canpkaj ckenera ce kpehe ox 33-59 % mo 3ampemuHu a
y cnojy ox 20-40 cm ox 59-70 %. Ha moBpmmaN
3eMJBHILITA C€ Hala3d XOPU30HT OPraHCKe MPOCTHUPKE
mohuocty 4-5 M. Y nmomeMm neny je ¢hepMeHTHpaH U
XyMu(UIIUpaH, TPOXKET Mulendjama ripuBa. llopen
yeTrHa Oeyior Oopa 3HavajaH JIe0 OPraHCKe MPOCTHPKE
YMHE M3YMpPIH OCTany OWibaka W3 cIpara TpU3EMHE
(hnope. XyMycHOaKyMyJIaTHBHH XOPU30HT je MOhHOCTH
5-8 M. JIoOpo cTpyKTyHpaH H TyCTO MPOXKET KOPCHEM
Omsbaka M3 crpara npusemHe Quope. Jako je ckeneraH
TO je OHEMOTryhmsio TIOy3ZaHO y3WMame y30paka y
HEHAPYIICHOM CTamy. Mcrmox XyMyCHOaKyMyJaTHBHOT
XOPU30HTa C€ Hala3W KaMOWYHHM XOPHU30HT, KOjU je
Takohe jako cKeleTraH, JoOpO je BOAOIPOIYCTIEUB U
aepucaH.

Ha LlpHOM BpXy KOHCTaTOBaHO je Kuceno cMehe
3eMJBHMINTE (JUCTpUYHM KamOucon). JlyOuHa coiryma
KoJ ucruTHBaHuX npoduia ce kpehe 85-90 cm. Kox cBa
TpU aHanM3upaHa npoduia caapikaj ckenera ce kpehe
on 27 — 67 %. XOpHU3OHT OpraHCKe IMPOCTUPKE je
MohHocTH 4-5 M. Y nomeM Jeny je XyMUPHUUUpaH U
(bepMeHTHpaH. XYMyCHOAKYMYJIATUBHH XOPHU3OHT je 8-
12 um nebsbune. CTpYKTypHH arperatua cy a0 3MMm y
NPEYHUKY JIOCTA CTAOMIIHU HA MPHUTUCAK. 3eMIBUINTE je
J0OpO MPOMYCTIBHBO 3a BOAY U 100po aepucano. cmon
XyMyCHOAaKyMYJIaTUBHOI  XOpHM30HTa  Hajgasu  ce
KaMOWYHU XOPH30HT. JaKo je CKeleTaH, MPOMyCTJbHUB 32
BOJy U JOOPO aepucaH.

to the analyzed profiles, the soil is 40-45 cm deep. The
land is very skeletal. The content of skeleton in the soil
surface layer at a depth of 0-5 cm ranges from 33 to 59%
per volume and in the 20-40 cm deep soil layer from 59
to 70%. The soil litter horizon is 4-5 cm thick. Its lower
layer is fermented and humified, permeated with fungal
mycelia. Apert from Scots pine needles, a significant
part of the soil litter is comprised of the dead organic
matter derived from the ground flora layer. The humus-
accumulative layer is 5-8 cm thick. It has a well-defined
structure with a dense network of roots of the plants
from the ground flora layer. Its skeletal structure
prevented a reliable collection of undisturbed soil
samples. Below the humus-accumulative horizon, there
is cambic horizon, also very skeletal, water permeable
and aerated.

The soil on Crni Vrh is acid brown (dystric
cambisol). The depth of solum in the investigated
profiles ranges from85 to 90 cm. The content of skeleton
in all three analyzed profiles ranges from 27 to 67%.
The soil litter horizon is 4-5 cm thick. The lower part of
the layer s humified and fermented. The humus-
accumulative horizon is 8-12 cm thick. Soil aggregates
are up to 3 mm in diameter and they are very stable
against outside forces. The soil and water permeable and
aerated. Below the humus-accumulative horizon, there is
a cambic horizon, which is very skeletal, water
permeable and aerated.
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Ta6ena 67. CBojcTBa 3eMJBHUINTA!
Table 67. Soil features:

T | | cwos o W
NLRB (lzgr‘:)?ﬁ‘g))’ cm  caclz % okg okg
L Moka Gora otfh
Ipodun 1/Profile 1 0-5 5,61 - 42,5 2,3
5-10 5,92 - 26,7 1,8
10-20 6,06 - 20,1 1,8
20-40 6,11 - 12,3
o | s | om
TIpodun 2/Profile 2 0-5 5,84 - 249 2,2
5-10 6,11 - 19,1 2,2
10-20 6,16 - 14,6 2,2
20-40 6,21 - 12,6
N R T
TIpodun 3/Profile 3 0-5 5,55 - 36,6 2,8
5-10 5,81 - 33,7 2,1
10-20 5,98 - 29,0 2,2
20-40 6,19 - 18,1
4 Lpuu Bpx/ Crni Vrh Olth
Tpodun 1/Profile 1 0-5 3,20 - 42,0 4,8
5-10 3,36 - 32,5 4,1
10-20 3,45 - 29,4 39
20-40 3,55 - 24,6
40-80 3,77 - 14,4
5 Lipuu Bpx/ Crni Vrh Olfh
Ipoduun 2/ Profile 2 0-5 3,11 - 50,1 4,6
5-10 3,24 - 41,3 4,3
10-20 347 - 33,0 0,4
20-40 3,66 - 21,4
40-80 3,80 - 13,2
6 Lipuu Bpx/ Crni Vrh Olfh
Ipoduun 3/ Profile 3 0-5 3,21 - 47,0 7,9
5-10 3,18 - 56,0 6,1
10-20 3,36 - 35,0 4,3
20-40 3,75 - 23,3
40-80 3,77 - 18,6

MexaHHYKH CACTAB 3eMJbHIIITA

3emspuinte Ha Mokpoj ['opu kapakrepuiie ak
TekcTypHU cactaB (Tabena 68). JlomuHaHTHY dpakiujy
y TEKCTYPHOM cacTaBy YMHM Npax, a 3aTUM IIecak.
Opaknuja rMHE je Hajcnabuje 3acTymubeHa. (OBakaB
TEKCTYypPHHU cacraB 00e306ehyje n00py
BOJIOTIPOMYCTJBUBOCT M ACPUCAHOCT 3EMJBHUINTA LEIIOM
nyomHOM comyma. M3y3eTHO Jak TEKCTYpHH cacTaB
KapakTepuire u kuceno cmehe semspumre Ha LlpHOM

Mechanical composition of the soil

The soil on Mokra Gora is characterized by light
texture (Table 68). The dominant fraction in the texture
is dust, followed by sand. The fraction of clay is the
least represented. Such textural composition provides
good aeration and water permeability of soil over the
whole depth of the solum. Acid brown soil on Crni Vrh
is characterized by extremely light texture. The soil is
primarily composed of sand, followed by dust. There
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Bpxy. Kom oBor semspmmra goMuHaHTHY TeKCTypHY isn’t much clay in the texture of the soil on Crni Vrh.

(hpakujy uyMHH Tecak, a 3aTuM npax. [mHa je u oBne
Hacla0uje 3aCTyIUbeHA TEKCTYPHA (hpaKifyja.

Ta6ena 68. TekcTypHU cacTaB CHTHE 3eMJbeE.
Table 68. Textureof fine soil

Jy6unal Bunaxuxoct/ Tecax/ Ipax/ Tnuna/ Crenet/
JlokanuteT Depth Moisture Sand Dust Clay Skeleton
II
(Tpogpiu) M % % % % %
Mokpa I'opa/
Mokra Gora 0-5 4,87 39,52 45,86 14,61 33,75
Tpocur 1/
Profile 1 5-10 431 37,69 48,62 13,69 36,80
10-20 4,75 38,62 46,68 14,70 36,51
20-40 6,87 29,29 39,35 31,35 69,63
Mokpa I'opa/
Mokra Gora 0-5 4,00 44,22 41,82 13,96 31,38
IIpodun 2/
Profle 2 5-10 3,97 39,15 45,22 15,62 37,73
10-20 4,32 32,11 45,42 22,47 46,99
20-40 541 29,53 42,67 27,81 58,97
Mokpa I'opa/
Mokra Gora 0-5 4,62 55,73 32,63 11,64 58,91
Ipodun 3/
Profile 3 5-10 4,97 44,07 39,62 16,31 60,69
10-20 4,82 41,99 42,36 15,65 40,97
20-40 6,12 31,18 40,69 28,12 64,95
Lpuu Bpx/ Crni Vrh 0-5 4,97 48,16 40,05 11,79 46,91
Ipodun 1/
Profile 1 5-10 1,16 50,67 38,31 11,03 36,58
10-20 4,75 49,82 39,05 11,13 29,12
20-40 4,30 44,99 43,09 11,91 28,47
40-80 3,92 39,87 45,14 14,99 26,08
Lpuu Bpx/ Crni Vrh 0-5 7,07 52,88 33,88 13,24 67,55
TIpodun 2/
Profile 2 5-10 5,35 56,22 32,79 10,99 58,07
10-20 5,08 54,02 35,03 10,96 47,63
20-40 5,12 46,15 39,73 14,12 27,13
40-80 4,67 40,42 40,80 18,78 36,73
Lipuu Bpx/ Crni Vrh 0-5 4,82 56,83 31,30 11,87 51,50
TIpodun 3/
Profile 3 5-10 4,71 55,70 31,82 12,49 54,35
10-20 4,50 55,63 33,48 10,89 33,78
20-40 5,79 50,75 35,24 14,01 48,62
40-80 4,76 46,15 34,84 19,00 36,96

KapakTepucTuke oprancke npocTHpKe:

Ha Moxkpoj T'opu mMaca oprancke MHpOCTHpPKE

Soil litter characteristics

The mass of soil litter on Mokra Gora averaged
W3HOCH y TpoceKy oko 59,6 Tona cyse oprancke 59.6 tons of dry organic matter per hectare (Table 69).
matepuje 1o xekrapy (Tabena 69). Oxo 30 % oprancke Organic carbon made about 30% of the soil litter. The
NPOCTUPKE YWMHM OPraHCKu yrjbeHWK. 3a opraHcky Scots pine forest had a very high content of the total
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MPOCTHPKY TOJ KyITypoMm Oeror 6opa caapxaj yKymHOT
a3oTa je mocra BuCcOK. Mehytum Tpeba umarn y BUIy na
3Ha4YajaH [e0 Marepujaia KOju YWHH OpTaHCKY
HPOCTHPKY BOAM TIOPEKIIO OJ BPCTA M3 CHpaTa MpH3EeMHE
thmope. OgHOC yTIbEHUKA M a30Ta j€ AOCTa MIMPOK, IITO
pe3yATHpa YCIIOPEHUM pa3iiaralbeM OpraHcKe MaTepHje
U YCHOpPEHUM IpeBohereM OWBbHHX acUMHJIATHBa W3
OpPTraHCKHX y OMJbKaMma MpHUCTyIavyHe 00InKe.

Tabesa 69. Kapakrepructuke oprancke mpoCTHPKE.
Table 69. Characteristics of soil litterfall

nitrogen in the soil litter. However, it should be noted
that a significant part of the organic litter was derived
from the species of the ground flora layer. The carbon to
nitrogen ratio was quite wide, which resulted in slow
decomposition of organic matter and slow conversion of
plant assimilation parts from organic material to plant
available forms.

Moxkpa I'opa/ Lpuu Bpx/ Crni Vrh Olfh
Mokra Gora
Ipodun/ | Oprancka Vxynuu/ IMpodun/ Oprancka Vxynuu/
Profile TIpocTupka/ Total Profile IpocTupka/ Total
Soil litter C N HPOCTHPKA Soil litter Cc N C/N
kg/ha g/kg g/kg kg/ha g/kg a/kg
1 60111,1 263,99 6,32 41,76 1 76888,9 336,01 15,40 21,82
2 54888,9 286,95 6,59 43,56 2 75777,8 317,78 18,69 17,01
3 63777,7 336,32 8,30 40,52 3 66222,2 275,33 13,40 20,54
TIpocex Prosek
Average 59592,6 295,753 7,07 41,95 72962,9 309,71 15,83 19,79

OpraHncka mnpocTHpka y OyKOBOj LIyMH Ha
OMOMHIMKAINjCKO] Taukd Ha LlpHOM BpXy je HemTo
Behe wmohuoctu. [lo jegHoOM XekTapy Ha OBOM
JIOKQJINTETY C€ Hala3u OKO 73 TOHA amlCONyTHO CyBe
opraicke matepuje. 11 Ha OBOM JIOKalIHUTETy CaapKaj
OPraHCKOI' YIJbCHHWKA y OPTaHCKOj MPOCTHPIU H3HOCH
oko 30 %. Caxmpxaj asora y OpPraHcKoj NPOCTHPLH
OykoBe Imyme je IBOCTpyko Behm y oIHOCY Ha
MPOCTUPKY TOJ KyJiaTypoMm Oesor 6opa. To pesyntupa
3HATHO YKUM OJHOCOM VIJhb€HHKa H a30Ta, INTO
UHAMIMpa Op3e Mpoliece pasiaramba OpraHcKe MaTepHje
U 3HaTHO Opxke mpeBoherme OMIPHUX acCHMWIIATHUBA W3
OpPraHCKMX y MHUHepaliHe H OHJbKaMa TIPUCTYIIaqHe
o0JuKe.

Pa3MeH/bLUBH KaTjoHH

Y CeprneHTHMHUTCKOM cMeleM 3eMJbUINTY Ha
Moxkpoj Topu y ajgCOpUTHBHOM KOMIUIEKCY |
3eMJBUITHOM PacTBOpPY AarCOJyTHO JOMHHHUDa]y Oa3HH
katjonu Haj kucenum (TaGena 70). JloMuHaHTaH KaTjoH
y KalanuTeTy pa3MeHe KaTjoHa je MarHe3ujyM, IITo je ’
KapaKTEePUCTHIHO 3a cBa 3eMJBUINTA Ha
cepreHTUHUTUMA. OBaj 3eMHOAIKAIHU EJIEMEHT je, KOJ
WCTIUTHUBAHOT 3€MJBHIITA Ha OMOMHIMKALW]jCKH] Ta4KH,
3HATHO 3aCTYIUBCHHU]U OJ CBHX OCTAIMX KaTjoHa. Jpyru
M0 3aCTYIJBEHOCTH je KaluujyM. tberoBo mpucyctso je
Hajehe y TMOBpIIMHCKOM CcIOjy, a ca JyOuHOM
3eMJBHINTA ce cMamyje. Kamnjym je 3HaTHO criabuje

The soil litter in the beech forest on the sample
plot Crni Vrh is a bit thicker. One hectare of the forest
litter on this site contains 73 tones of dry organic matter.
Organic carbon makes 30% of the soil litter on this site
too. The nitrogen content in the soil litter of the beech
forest is twice as high as the litter in the Scots pine
forest. This results in a much narrower carbon to
nitrogen ratio, which leads to rapid decomposition of
organic material and faster conversion of plant
assimilation organs from organic to mineral or plant
available forms.

Exchangeable cations

The adsorptive complex and soil solution of the
brown soil on serpentinite on Mokra Gora is absolutely
dominated by base over acidic cations (Table 70).
Magnesium is the dominant cation in the cation-
exchange capacity, which is typical of all soils on
serpentinite. This alkaline earth element is the most
frequent cation in the investigated soil of the sample
plot. It is followed by calcium. Its presence is the
greatest in the surface layer and it decreases with the soil
depth. Potassium is much less frequent. Its presence is
also the greatest in the surface layer and it decreases
with the solum depth. The least frequent base cation in
adsorptive complex and soil solution of the brown soil
on serpentinite on Mokra Gora is sodium. Its
concentrations do not vary with the depth of solum.
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3acTymibeH. M meroBe KomnumHEe Cy HajBehe y
MOBPIIMHCKAM CII0jeBMMa, a ca IYOMHOM COJyMa ce
cMamyjy. On 0a3HHX KaTjoHA Ha CEPICHTUHUTCKOM
cmehem 3emspumty Ha Mokpoj [opm Harpujym je
HajMamkbe 3aCTyIUBCH Yy aJCOPNTHBHOM KOMIUIGKCY H
pactBopy. IberoBe koHueHTpauuje He MOKa3zyjy
3aKOHHUTE MMPOMEHE N0 AYOUHU COTyMa.

Kucenn katjorm cy cmabo 3acTylubeHH Ha
UCITUTUBAHOM CEPHEHTHHUTCKOM cMeheM 3eMIBHIITY.
Cnaba 3acTyIJbEHOCT pPa3MEHJBHUBHX KHCEIUX ]
KapaKTepUCTHYHA 3a €yTpu4Ha 3eMsbuinTa. O KUCennx
KaTjOHa pa3MEHJPUBU ATYMHHHjYM j€ 3aCTYIJbEHUJU O]l
PasSMCHILUBOT FBO)KI’)a 1 MaHI'aHa.

Ta6esa 70. PasmeHIbBY KaTjoHH
Table 70. Exchangeable cations

Acidic cations are less frequent in the
investigated brown soil on serpentinite. Low frequency
of acidic exchangeable cations is typical of eutric soils.
Among acidic cations, exchangeable aluminum is more
frequent than exchangeable iron and manganese.

Jlokanurer/ Jlyouna pH Ca Mg K Na
Site Depth Acidity H" Al Fe Mn
(ITpodum)/Profile cm CaCl, cmol/kg  cmol/kg  cmol/kg  cmol/kg  cmol/kg  cmol/kg  cmol/kg  cmol/kg  cmol/kg
-4-0
0-5 561 - 014 004 020 1044 1919 037 0,06
510 559 - 016 005 014 634 2073 027 0,02
10-20 6.06 -
Moxpa Fopal 0,18 0,04 0,05 3,61 22,72 0,22 0,03
Mokra Gora__[20-40 611 - 010 004 000 28 2672 025 0,09
-4-0 _
0-5 5.84 - 0,12 0,04 0,12 7,60 18,44 0,23 0,07
5-10 6.11 - 0,10 0,04 0,05 5,90 19,29 0,15 0,03
Moxpa Fopal | 020 6.16 - 017 0,04 0,04 4,66 2202 017 0,03
Mokra Gora  |20-40 6.21 - 0,08 0,04 0,00 5,07 23,95 0,21 0,00
50 i
05 5.55 - 0,16 0,04 0,14 6,98 235 032 0,03
510 5.81 - 0,14 0,04 0,09 6,85 2509 020 0,03
10-20 5.98 -
Moxpa Fopa/ 0,15 0,05 0,05 6,32 25,91 0,21 0,01
Mokra Gora  |20-40 6.19 - 0,15 0,04 0,00 4,10 26,62 0,23 0,08
50
0-5 3.20 0,26 6,05 0,02 0,00 1,49 0,33 0,26 0,53
5-10 3.36 0,16 5,74 0,02 0,00 1,02 0,07 0,22 0,62
10-20 3.45 0,14 4,73 0,03 0,00 0,88 0,02 0,28 0,94
20-40 3.55 0,13 3,81 0,02 0,00 0,66 0,08 0,25 0,70
Lipsu spx/ Crni Vrh|40-80 3.77 0,08 1,70 0,00 0,00 0,92 0,09 0,37 0,84
50
0-5 311 0,28 6,70 0,03 0,00 1,43 0,27 0,26 0,88
5-10 3.24 0,22 5,65 0,01 0,00 1,04 0,13 0,33 0,59
10-20 3.47 0,14 3,90 0,04 0,00 0,59 0,11 0,33 0,89
Lipam spx/ Crni Vrh |20-40 3.66 0,12 4,36 0,05 0,00 1,03 0,18 0,21 0,89
40-80 3.80 0,08 1,75 0,07 0,00 0,69 0,04 0,26 0,76
-4-0
0-5 3.21 0,20 4,40 0,00 0,00 1,03 0,19 0,21 0,86
5-10 3.18 0,24 5,19 0,03 0,00 1,77 0,07 0,25 0,79
10-20 3.36 0,16 4,63 0,04 0,00 1,06 0,22 0,24 0,49
20-40 3.75 0,09 2,18 0,05 0,00 0,30 0,12 0,25 0,70
Lipuu spx/ Crni \Vrh |40-80 3.77 0,08 1,85 0,06 0,00 0,28 0,13 0,23 0,64
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Ha xucemom cmehem 3eMibuINTYy y TPHUPOIHO]
OykoBoj mrymu Ha LlpHOM BpXy y KamammreTy pa3MeHe
KaTjoHa CyMa KHCEIMX pa3MCHJbMBHX  KaTjoHa
JOMHAHUpPA HaJl CyMOM pa3MEHJPMBUX Oa3HHX KaTjoHA.
Haj3actymbpenujn KaTjoH y aJICOPITHBHOM KOMILIEKCY H
3eMJBUITHOM PacTBOpY je alyMUHHjyM. 3HATHO cialuje
j€ 3acTyIUbEHO Pa3MEHJbUMBO TBOkNE, JTOK je KOJIMYMHA
Pa3MEHJEMBOT MaHTaHa UCIIO]] TPAHUIIE IETEKIIH]e.

On Oa3HMX KaTjoHAa HAaj3aCTYIUbEHUJU je
pa3MeHJbUBHU KanuujyM. HaTpujym je apyru kaTjoH 1o
3aCTYIUBEHOCTH, a 3aTUM KaiujyM. HajMame 3acTymbeH
0a3HM KaTjoH je mMarHe3ujyMm. Hemrro Behe xomuanue cy
KOHCTaTOBaHe y MOBPIIMHCKOM CJIOjy, a ca JAyOWHOM
COJIyMa CE CMamyjy.

ExcrpakT y napckoj Boau

VY 3eMJBHIIHOM €KCTPAaKTy y IIapcKOj BOHI
onmpehuBanm Cy: KanmmjyM, Marfe3mjyM, KalldjyM,
Mmanras, (ocdop, Oakap, OJIOBO, KaAMHjyM H IIHHK
(Tabema 71). Haj3acTymibeHUjU €IEMEHT Y €KCTPAKTy Y
apCcKoj BOIM Ha o0a IOKAIATETa j€ MarHe3ujyM.
HBerose koHIEHTpanMje cy Ha 00a JOKATUTETa HajMarbe
Yy XOPH30HTY OPTaHCKe MPOCTHPKE, a ca MPENAcKOM O
OpraHOMHHEPAITHH JIE0 COTyMa Harlo ce mosehasajy.

Hpyru o 3aCTYyIJLEHOCTU eIIEMEHT
EKCTpPaxOBaH y I1ApCKOj Bouj je Kannujym. kberose
HajBehie KOHIIEHTpalHWje Cy Yy XOPHU30HTY OpraHCKe
HPOCTHPKE, IITO je Pe3yiTaT OMOJOIIKE aKyMyJamuje.
Ca nyOMHOM 3€MJBMINTA CAJAPK3j EKCTPAXOBAHOT
KaJIjyMa Ce€ jako CMamyje, a HaApOYUTO Ha KHCEIOM
cmehem 3emspHInTy v OyKoBOj trymu Ha L[pHOM BpXY.

Kanmujym ekcrpaxoBaH y MapcKoj BOIU je
Takol)e 3HATHO 3aCTYIUbCHUJU y XOPU3OHTY OPraHCKe
NPOCTHPKE HEro y OpraHOMUHEPATHUM JIeJIOBUMA
3emupHINTa. theros caapikaj y opraHckoj MpOCTUPIH je
CKOPO JIBOCTPYKO Behu y 0JIHOCY Ha CJI0jeBe 3eMJbHINTA
ox 0-5 1 5-10 um.

Canpxaj manrana ©Ha Mokpoj ['opu, mox
0OpOBOM KYyJITYpOM Ha CEPIIEHTHHUTCKOM cMeheMm
3eMJBHINTY j€ HAJHIKM y XOPU30HTY OpTaHCKe
MPOCTHPKE, a ca AyOMHOM collyma ce jako rmoBehara. Ha
kucenom cmehem 3emspmmrty Ha LlpHOM BpXy ¥y
NPUPOJIHO] MIyMH OYKBE, HEroB cajpikaj je Hajeehun y
MOBPIIMHCKOM CJI0jy, a ca TyOMHOM ce CMamyje.

Kommunna docdopa y ekcTpakTy mapcke BOAE
je y kynarypu Oenor 6opa Ha Moxkpoj ['opu nzyzerHo
HHCKa, KaKO y XOPU30HTY OPTaHcKe NPOCTUPKE, TAKO U Y
oyOJpHMM ciiojeBrMa 3eMJbHILTA. TO je cBakako pe3yaTar
Manux Tnotpeda Oemor Oopa 3a OBHM €IEMEHTOM
HCXpaHe, Ma TaKo M MaluX KoinduHa (ocdhopa, Koju
KPYXH Yy €KocHcTeMy. Y TNPHPOJHOj LIIyMH OyKBe Ha
KucenoM cMmeheM 3eMIBHINTY KOHCTaTOBAaHE Cy 3HATHO
Behe konmurHe Gocdhopa pacTBOPJBUBE Y HAPCKOj BOIM.

On the acid brown soil in the natural beech
forest on Crni Vrh, the gquantity of acidic exchangeable
cations the exceeds the quantity of base cations in the
cation-exchange capacity. Aluminium is the most
frequent cation in the adsorptive complex and soil
solution. The amount of exchangeable manganese is
below the detection limit.

Exchangeable calcium is the most frequent base
cation. It is followed by sodium and potassium.
Magnesium is the least frequent base cation. Its presence
is a bit higher in the surface layer, but it decreases wth
the solum depth.

Aqua regia soil extracts

Aqua regia (lit. royal water) soil extracts were
used to determine: calcium, magnesium, potassium,
manganese, phosphorus, copper, lead, cadmium, and
zinc (Table 71). The results show that magnesium is the
most frequent element in aqua regia soil extracts on
both sites. Its concentrations are on both sites the lowest
in the soil litter horizon, but they significantly increase
in the organomineral part of the solum.

The second most frequent element extracted in
agua regia is calcium. Its concentrations are the highest
in the soil litter horizon, which is the result of biological
accumulation. The content of the extracted calcium
considerably decreases with depth, especially in acidic
brown soil in the beech forest on Crni Vrh.

Potassium extracted in aqua regia is also more
concentrated in the soil litter horizon than in the layer of
organomineral soil. Its content is twice greater in the
organic litter than in the layers of 0-5 and 5-10 cm.

The content of manganese in the brown soil on
serpentinite in the pine forest on Mokra Gora is the
lowest in the organic litter horizon, and it increases with
the depth of the solum. Acid brown soil in the natural
beech forest on Crni Vrh has the highest concentration
of manganese in the surface layer but it decreases with
depth.

The quantity of phosphorus in the aqua regia
extract is in the Scots pine forest in Mokra Gora
extremely low, both in the soil litter horizon and in the
deepest soil layers. This is certainly due to low
requirements of Scots pine for this nutrition element.
The amounts of phosphorus soluble in aqua regia in the
natural beech forest on acid brown soil are much higher.
This higher concentration of phosphorus can be ascribed
to the fact that beech trees have higher requirements for
this element. However, the amounts of phosphorus on
Crni Vrh are still low.

Copper soluble in aqua regia is rare in Mokra
Gora, both in the soil litter horizon and in the surface
soil layers. On the other hand, Crni Vrh has significant
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To je, mako 3HaTHO Behe Hero Ha Mokpoj I'opu cBakako
nocnenuiia Behux morpeda OykBe 3a OBUM €JIEMEHTOM.
Mehytum un Ha LlpHOM Bpxy komumumHe Qocdopa cy
HHCKE.

bakap pacTBOp/PMB y Hapckoj BOAHM j€ Ha
Mokpoj T'opu cnabo 3acTymibeH, Kako Yy OpPTraHCKOj
OPOCTUPLHK, Tako0 W Yy TOBPIIMHCKUM CJIOjeBUMA
semupnmTa. Ha LlpHoM Bpxy KomnumHa Oakpa y
OpPraHCKO] TPOCTUPIHM ¥ TOBPIIMHCKAM CJIOjeBHMa
3eMJBHINTA j€ 3HaYajHA.

Konmunaa xagMujyma y OpraHcKoj MPOCTHPIH
W TIOBPIIMHCKAM CIIOjeBUMa 3E€MJBHINTA j€ WCIOJ
rpaHdlle  JeTeKIHuje Ha o00e  HOBOIOCTaBJbEHE
OMOWHIMKAIIN]CKE TauKe,

Canpikaj IMHKA PacTBOPIJGUBOT Y IIAPCKOj BOAH
je y Hemro Behoj Mepu KOHCTaTOBaH CaMO y XOPU30HTY
Oprascke nmpoctupke Ha L[pHoM BpXy.

Tabesa 71. EnemMeHnTH pacTBOPJAHBH Y IIAPCKO] BOIU
Table 71. Elements soluble in aqua regia

amounts of phosphorus both in the soil litter layer and in
the surface soil layers.

The amount of cadmium in the organic litter and
surface soil layers is below the limit of detection in both
newly established sample plots.

The content of soluble zinc in the aqua regia is
somewhat greater only in the organic litter horizon on
Crni Vrh.

Jlokanurer/Si Ny6una/ Ca Mg K Mn p cu Pb cd 7n
te Depth
(gﬂgﬁlﬁ;) cm mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Moxpa Copal -4-0 5870,7 20803,7 555,7 656,9 295 8,0 101,1 0,0 39,6

Mokra Gora 0-5 1872,8 41940,7 346,3 1299,9 14,7 124 182,6 0,0 314
Ipodun 1/

Profile 1 5-10 1251,4 422427 3128 14134 44,4 13,9 136,7 0,0 30,1
Moxkpa ['opa/ -4-0 5705,2 8736,2 4345 3615 29,5 6,2 78,7 0,0 27,9

Mokra Gora 05 1590,9 479220 2742 13955 205 110 132,6 0,0 318
Mpogun 2/

Profile 2 5-10 1263,1 47088,7 2475 1436,9 147 11,1 1238 0,0 28,4
50 5610,7 5487,6 468,5 868,6 59,5 0,6 51,2 0,0 17,6
Mokpa I'opa/

Mokra Gora 0-5 1410,1 495683 317,1 1109,3 295 103 108,9 0,0 33,0
Tipodyun 3 5-10 1478,2 492297 310,5 1197,9 29,5 115 110,0 0,0 30,8
Lips 5px/ 50 4757,3 868,9 503,0 615,6 1375 650,9 1232,3 0,0 1233

Crni Vrh 0-5 543,8 13973,7 3297 3835 362,2 177.8 254.4 0,0 478

Ipodun 1/

Profile 1 5-10 472,2 138617 296,5 494,8 381,0 73,9 2126 0,0 50,9

Lips 5px/ 50 3959,9 2068,3 4274 568,6 153,6 872,1 1657,2 0,0 1133

Crni Vrh 0-5 5434 113283 3555 4038 362,2 2913 4184 0,0 426

Ipodun 2/

Profile 2 5-10 483,6 123265 341,6 530,1 325,3 177,9 2496 0,0 436
Lips 5px/ -4-0 41486 22229 4595 602,6 1375 761,1 1562,2 0,0 1143
Cmi Vrh 0-5 640,4 11059,0 3004 4896 254,2 236,0 284,7 0,0 46,5

Mpodun 3/

Profile 3 5-10 7402 10439,2 338,1 502,4 254,2 264,9 350,8 0,0 47,7

OxcanatHo pactBopsbuBH Al n Fe

VY oOKcanaTHOM pacTBOpPY Y CEpIEHTHHHTCKOM
cmehem  3emipumTy  mpeomiahyje  TBoxhe — Han
arymuHujyMmoM. [lpu oBoMe HeMa BHIJBHBHX NPOMEHA
BUXOBHX KOHIEHTpalyja ca fyonHom. To je mocnenuna
crmabe KHCeIOCTH 3eMJBHIIHOT pacTBopa. Kox kucenor

Oxalate-soluble Al and Fe

The amount of iron in the oxalate solution of the
brown soil on serpentinite exceeds the amount of
aluminium. At the same time, there are no visible
changes in their concentrations with depth. This is due to
weak acidity of the soil solution. Acid brown soil in the
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cmeher 3emspmmra Ha LlpHOM BpXy y TpPUPOAHO]

cacrojuan  OykBe, alyMHHHJyM  pacTBOPJHHB

y

OKCAJIaTHOM pacTBOPY j€ HE3HATHO 3acCTyIJbEHU]y Y
OJJHOCY Ha OKCAJIaTHO pacTBOpsbMBO TBOXhe. Hu Ha
OBOM JIOKQJINTETy HHje MPHUMETHO jade MpeMeIITame

OBHX €JIEMCHAaTa 110 HY6I/IHI/I

natural beech forest on Crni Vrh has a significantly
higher concentration of oxalate soluble aluminium
compared to the concentration of the oxalate-soluble

iron.

Tabena 72 OxcanarHo pactBopseuBu Al u Fe
Table 72. Oxalate-soluble Al and Fe

Jlokanurer/ Jyouna/
Site Depth Al Fe
(Ilpodumm)/ cm
(Profile) mg/kg mg/kg
Moxpa 'opa/
Mokra Gora
0-5 1788 1376,8
510 175,2 1145,1
10-20 176,3 1060,3
20-40 217,6 11975
Moxkpa I'opa/
Mokra Gora
0-5 1943 1356,9
5-10 206,2 1297,3
10-20 228,1 1205,2
20-40 239,0 1134,5
Moxkpa I'opa/
Mokra Gora
0-5 207,1 1491,0
5-10 216,9 1464,7
10-20 213,7 1383,7
20-40 230,7 1115,0
Lpuu Bpx/Crni Vrh
0-5 812,7 875,0
5-10 822,3 826,0
10-20 873,6 833,9
20-40 830,8 7467
40-80 668,2 615,3
Lpau Bpx/Crni Vrh
0-5 516,2 588,6
5-10 560,7 557,5
10-20 672,6 566,1
20-40 7276 547,4
40-80 736,0 534,9
Lpau Bpx/Crni Vrh
0-5 688,6 530,8
5-10 720,5 569,6
10-20 1015,0 4776
20-40 992,4 547,3
40-80 849,1 550,6
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Cauka 76. OnpehuBame MaKpo 1 MUKPO €lIeMeHaTa HCXpaHe y 3eMJBHILTY M OPTaHCKOj IpOCTUPLH Ha LlpHOM BpXy
1 Mokpoj I'opu Ha nHayKoBaHOj KymioBaHoj mwiasu (ICP) y maboparopuju MHcTHTyTa 33 iIrymMapcTBo, Beorpan

Figure 76. Determination of macro and micro nutrition elements in the soil and in the organic litter on Crni Vrh and
Mokra Gora on Inductively Coupled Plasma (ICP) in Institute of Forestry Laboratory, Belgrade
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Ta6ena 73. (PLS) Tabena ca ocHOBHIM momaruMa — LIpHu Bpx

Table 73. (PLS) General data description — Crni Vrh

Pennu . Hatym JocrtymHoct Tun Ocrana
6001 Kox zemme | Bpoj Tauke
poj Country Plot Y30pKOBamba I.annHa IIy)K.I/IHa BI/I.CI/IHa BOJIE XyMmyca 3amakama
Sequence Code number Date of Latitude Longitude Altitude Water Humus Other
number sampling availability type observations
1 67 04 25.08.2013. | +44°07'55" | +21°58'38" 19 2 2
Taodena 74. (PRF) Onwc 3emspumiaor npoduna — Lpau Bpx
Table 74. (PRF) Soil profile description— Crni Vrh
TIpoceuno | IIpoceuno Edexrusua Lly6gga Ha JlyOouna Ha
Tun HajBHUIIN HajHIDKA ﬁzg;;z HI;?;EJIB cyj'e K0joj ce
Jarym I'eorpadcka | 3emspmmra | I'eonomrka HITBO HHBO KOPEHOBOT' YBpCTa JaBIbary
. I'eorpadcka U3IU3ama | M3AM3amba orpaHuYemna
Pennu Kon Bpoj Ipodun | onucuBama . ITy’KUHA (xox B) oJyI0Ta nomsemite | momsemme | CHETEM3 (y cTeHa (y (ycmo Ocrana
6poj 3eMJbe napiene 6poj npoduia . olc)bpma npodua Code of (kod) fs[o o EO o cm ox cm ox l'lng mmfe omnaxama
Sequence | Country | Observation | Profile Date LaIt)i tgo of | Longitude WRB Parent MeI; ! Mel; . NOBPIIMHE | MOBpIIMHE MHHé’ o Other
number code plot number pit ID profile rofile pit of profile Reference Material highest lowest MUHEpAJIHOT | MHUHEpaIHOT £1 2) observations
description P P pit Soil Code rgu nd round nena) nena) O);stacle
Group gwater gwater Effective Rock depth denth of the
level level rooting of the sail soFi)I rofile
depth profile P
1 67 04 1 25.08.2013 CM 9 9 80 80 80
2 67 04 2 25.08.2013 CM 9 9 81 81 81
3 67 04 3 25.08.2013 CM 9 9 82 82 82
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Ta6ena 75. (PFH) Xopuzontu 3emibuimaux npoduia — Lpau Bpx
Tabela 75. (PFH) Soil profile horizons— Crni Vrh

Topwa Tlowa
aHHuIa :
Bpoj ID Bpoj na60§§TTg;4nj cke | Juckonynrer I'maBam Bepurkanun xi)];moma xi)];?:(d)ﬁia Bnﬁgsor
Penrm 6p0-l Kon ApKaBe apleyie HE/10JI0MIKOT OPU30HTA aHaJIu3e XOpH30HTA XOPU30HT HOHXOPH30HT XOPHU30HT (y Cm) C K a 3e a
Sequence Countr naprel npodua XOPH3O0HT: HaJIA : . Horizon _ (y cm) TPYKTYD: MJBHILIT:
q y Observation - Horizon Date of Horizon Horizon Horizon Lower Structure Moist
number code Profile pit . . subordinate . Upper horizon
plot number D number laboratory discontinuity master vertical horizon Nz colour of the
analysis limi limit soil
imit
(incm) (in cm)
1 67 4 H1 10.11.2013 0 OFH 0 -6 0
2 67 4 H2 10.11.2013 0 A 0 0 15 5
3 67 4 H3 10.11.2013 0 B 0 15 80 5
4 67 4 H1 10.11.2013 0 OFH 0 -8 0
5 67 4 H2 10.11.2013 0 A 0 0 35 5
6 67 4 H3 10.11.2013 0 B 0 35 80 5
7 67 4 H1 10.11.2013 0 OFH 0 -7 0
8 67 4 H2 10.11.2013 0 A 0 0 20 5
9 67 4 H3 10.11.2013 0 B 0 20 80 5
Taoena 75. (PFH) XopuzonTu 3emibuinaux mpoduna — Lpau BpX, HacTaBak
Tabela 75. (PFH) Soil profile horizons— Crni Vrh, continued
Vuemhe
Vuenrhe npaxa Kozua osnaxa Vuenihe Ykynan
. 2-63 VYuemhe necka | ckenera (Kox N oprazcKs YKynan
K . . TekctypHa 0-2 micrometer (63 —2000 Gasupan na (Texuna % YIJbEHUK YKYHZ? Ca/iOs
Pennu 6poj ox bpoj boja Kiaca micrometer fraction) micrometer SaTPCMHUHH y g/100g) (g/kg) asor (g/ke) © - 9)
J[pKaBe napiierne cyBor ] - fraction) (%) %) - - Horizon Horizon
Sequence - Horizon fraction)(%) (%) - . Horizon Horizon | | pH
number Country Observation | 3emspuriTa Textural Horizon Horizon Silt Horizon Sand Horizon code coarse coarse Tota Tot'a
code plot number | Dry colour class Clay (02 2-63 (63 — 2000 coarse fragments fragments Nitrogen Calcium
of the soil mic?'/ometer micrometer micrometer fragments (wegi ht o (wegi ht o (9/kg) Carbonate
fraction (9 : fraction) (%) (code based (Welgnt 7o wwergnt 7 (9/kg)
raction)(%) fraction) on volume %) in g/100g) in g/100g)
(%)
1 67 4 336,01 15,40
2 67 4 L 11,32 39,14 49,54 4 41.2 34,63 4,27 - 3,34
3 67 4 L 12,68 42,43 44,89 3 37.6 22,80 - 3,59
4 67 4 317,78 18,69 -
5 67 4 SL 12,33 35,35 52,32 4 62.5 36,45 3,10 - 3,37
6 67 4 L 16,45 40,27 43,28 3 39.5 17,30 - 3,73
7 67 4 275,33 13,40
8 67 4 SL 12,18 31,56 56,26 4 52.2 51,50 6,10 - 3,20
9 67 4 L 14,63 34,52 50,85 4 45.5 25,63 - 3,63
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Ta6ena 75. (PFH) Xopuzontu 3emibuinanx npoduia — [{pHu BpX, HacTaBak
Tabela 75. (PFH) Soil profile horizons— Crni Vrh, continued

_ Kox Bpoj HsmensbuBu Ca U3meHbuBH HsmensbuBu K W3mensbuBu Na KanauuTer xatjoHcke Tycrina mepene Ocrama
Penuu 6poj pacane mapuene (cmol(_+)/kg) Mg (cm(_JI(+)/kg) (cmol(_+)/kg) (cmol(_+)/kg) H3MEHE (cmol(f)/kg) Kon TIOPO3HOCTH speasocty (in kg/ma3) NG,
Sequence Countr Ob ti Horizon Horizon Horizon Horizon Horizon Catloq Horizon _Code Horizon M d oth
y servation orizon Measure er
number code plot number ExchangeableCa Exchangeable Exchangeable K Exchangeable Exchange Capacity Porosity Bulk Density (in kg/m®) observations
(cmol(+)/kg) Mg (cmol(+)/kg) (cmol(+)/kg) Na (cmol(+)/kg) (cmol(+)/kg)
1 67 4
2 67 4 1,13 0,14 0,25 0,70 7,94
3 67 4 0,82 0,06 0,30 0,83 5,56
4 67 4
5 67 4 1,02 0,17 0,28 0,81 7,67
6 67 4 0,86 0,11 0,24 0,83 5,25
7 67 4
8 67 4 1,40 0,13 0,23 0,83 7,62
9 67 4 0,55 0,16 0,24 0,61 4,60
Ta6ena 76. (SOM) Iloparu anamu3se 3emibuinta — LpHA BpX
Table 76. (SOM) Data of soil analysis — Crni Vrh
. Tojemmatm Canpixaj Canpixaj Canpixaj
. Booi opma Homa sport (N° IIaTyM' Caxpiaj TIIMHE npaxa necka Texerypia IIpoceuna
Pennu 6poj | Kox apxase POl . rpaHuna rpaHuna ysp y 11a0opaTopujcKe P2y 0-2 (2-63 (63 — 2000 P TyCTHUHA
Sequence Countr, flapuene Coj cnoja Layer cioja KowmrosuTy) aHanm3e piare micrometer micrometer micrometer iaca kg/m®
q y Observation layer Ja Lay! Ja Subsamples Moisture - - - Texture g
number code limit Layer limit o Date laboratory fraction) fraction) fraction) Mean
plot number - R (N°in the - content class .
superior inferior composite) analysis (%) (%) (%) density
Clay Silt Sand
1 67 4 OFH -5 0 1 19.12.2013
2 67 4 OFH -5 0 1 19.12.2013
3 67 4 OFH -4 0 1 19.12.2013
4 67 4 MO05 0 5 8 19.12.2013 4,97 11.79 40.05 48.16 L
5 67 4 MO05 0 5 8 19.12.2013 7.07 13.24 33.88 52.88 SL
6 67 4 MO05 0 5 8 19.12.2013 4.82 11.87 31.30 56.83 SL
7 67 4 M51 5 10 8 19.12.2013 1.16 11.03 38.31 50.67 L
8 67 4 M51 5 10 8 19.12.2013 5.35 10.89 32.79 56.022 SL
9 67 4 M51 5 10 8 19.12.2013 5.08 12.49 31.82 55.70 SL
10 67 4 M12 10 20 8 19.12.2013 4.75 11.13 39.05 49.82 L
11 67 4 M12 10 20 8 19.12.2013 5.08 10.96 35.03 54.02 SL
12 67 4 M12 10 20 8 19.12.2013 4.50 10.89 33.48 55.63 SL
13 67 4 M24 20 40 8 19.12.2013 4.30 11.91 43.09 44.99 L
14 67 4 M24 20 40 8 19.12.2013 5.12 14.12 39.73 46.15 L
15 67 4 M24 20 40 8 19.12.2013 5.79 14.01 35.24 50.75 L
16 67 4 M48 40 80 8 19.12.2013 3.92 14.99 45.14 39.87 SIL
17 67 4 M48 40 80 8 19.12.2013 4.67 18.78 40.80 40.42 L
18 67 4 M48 40 80 8 19.12.2013 4.76 19.00 34.84 46.15 L
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Ta6eaa 76. (SOM) Ilopaim anamu3se 3eMJbHIITa — LIpHM BpX, HACTaBaK

Table 76. (SOM) Datas of soil analysis — Crni Vrh, continued

Topa Tlowa H3mensbuBu U3menbuBH H3meHspuBu Cnoﬁom-m
Pen 6poj rpanma rpanma Mg Mn Na H+ joun Ekstrahovan Ekstrahovan Ekstrahovan Ekstrahovan Ekstrahovan Ekstrahovan
Sequence crtoja coja (cmol(+)/kg) | (cmol(+)/kg) | (cmol(+)/kg) | (cmol(+)/kg) Al (mg/kg) Ca (mg/kg) Cd (mg/kg) Cu (mg/kg) Fe (mg/kg) K (mg/kg)
number Layer limit Layer limit Exchangeable | Exchangeable | Exchangeable Free H+ Extractable Extractable Extractable Extractable Extractable Extractable K
superior inferior Mg Mn Na acidity Al (mg/kg) Ca (mg/kg) Cd (mg/kg) Cu (mg/kg) Fe (mg/kg) (ma/kg)
(cmol(+)/kg) | (cmol(+)/kg) | (cmol(+)/kg) | (cmol(+)/kg)
1 -5 0 4757.3 0.0 650.9 503.0
2 -5 0 3959.9 0.0 872.1 4274
3 -4 0 4148.6 0.0 761.1 459.5
4 0 5 0.33 0.00 0.53 0.26 543.8 0.0 177.8 329.7
5 0 5 0.27 0.00 0.88 0.28 543.4 0.0 291.3 355.5
6 0 5 0.19 0.00 0.86 0.20 640.4 0.0 236.0 300.4
7 5 10 0.07 0.00 0.62 0.16 472.2 0.0 73.9 296.5
8 5 10 0.13 0.00 0.59 0.22 483.6 0.0 177.9 341.6
9 5 10 0.07 0.00 0.79 0.24 740.2 0.0 264.9 338.1
10 10 20 0.02 0.00 0.94 0.14
11 10 20 0.11 0.00 0.89 0.14
12 10 20 0.22 0.00 0.49 0.16
13 20 40 0.08 0.00 0.70 0.13
14 20 40 0.18 0.00 0.89 0.12
15 20 40 0.12 0.00 0.70 0.09
16 40 80 0.09 0.00 0.84 0.08
17 40 80 0.04 0.00 0.76 0.08
18 40 80 0.13 0.00 0.64 0.08
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Taodesna 76. (SOM) INoxam ananu3se 3emsbuinta — L{pHu BpX, HacTaBak
Table 76. (SOM) Datas of soil analysis — Crni Vrh, continued

YkynHa
Vyemrhe cyBa Maca v
et Oprascke Xynau . W3mensbuBa W3mensbuBH W3mensbuBU W3mensbuBU W3mensbuBH
‘ T'opmwa Joma cKkenera poCTHpES OpraHcKu VYkynan Canpxaj HCENOCT Al Ca Fe K
Penuu 6poj rpaHuLa rpaHuIa (volume %) (kg/m?) pH YIJbEHUK asot (g/kg) kapOoHaTta (cmol(+)/kg) (cmol(+)/kg) (cmol(+)/kg (cmol(+)/kg (cmol(+)/kg
Sequence cioja cioja Volume (9/kg) Total (9/kg)
number Layer limit Layer limit coarse Total dry (CaCly) Total Nitrogen Carbonates Exchangeable | Exchangeable | Exchangeable | Exchangeable | Exchangeable
- o weight of - acidity Al Ca Fe K
superior inferior (ngm”g;) thelorganic %ggrf)r(‘)'rf (@/kg) (@/kg) (cmol(+)/kg) | (cmol(+)kg) | (cmol(+)/kg) | (cmol(+)kg) | (cmol(+)/kg)
ayer
(kg/m?)
1 -5 0 7.689 336.1 15.40
2 -5 0 7.578 317.78 18.69
3 -4 0 6.622 275.33 13.40
4 0 5 3.20 42.0 4.8 6.05 1.49 0.02 0.26
5 0 5 3.11 50.1 4.6 6.70 1.43 0.03 0.26
6 0 5 3.21 47.0 7.9 4.40 1.03 0.00 0.21
7 5 10 3.36 325 4.1 5.74 1.02 0.02 0.22
8 5 10 3.24 41.3 4.3 5.65 1.04 0.01 0.33
9 5 10 3.18 56.0 6.1 5.19 1.77 0.03 0.25
10 10 20 3.45 29.4 3.9 4.73 0.88 0.03 0.28
11 10 20 3.47 33.0 0.4 3.90 0.59 0.04 0.33
12 10 20 3.36 35.0 4.3 4.63 1.06 0.04 0.24
13 20 40 3.55 24.6 3.81 0.66 0.02 0.25
14 20 40 3.66 214 4.36 1.03 0.05 0.21
15 20 40 3.75 23.3 2.18 0.30 0.05 0.25
16 40 80 3.77 144 1.70 0.92 0.00 0.37
17 40 80 3.80 13.2 1.75 0.69 0.07 0.26
18 40 80 3.77 18.6 1.85 0.28 0.06 0.23

161



Ta6eaa 76. (SOM) Ilopaim anamu3se 3eMJbHIITa — LIpHM BpX, HACTaBaK
Table 76. (SOM) Datas of soil analysis — Crni Vrh, continued

Pestin 6poj rl;:;)flz?a Joma rpaHuIa Ekstrahovan Mg ExctpaxoBan Mn ExcrpaxoBan P ExcrtpaxoBau Pb ExcrpaxoBan Zn
Sequence crtoja cnoja (mg/kg) (mg/kg) (mg/kg) (markg) (mg/kg) Ocrana sanaxara
- Layer limit Extractable Mg Extractable Mn Extractable P Extractable Pb Extractable Zn Other observations
number Layer limit R
superior inferior (mg/kg) (mg/kg) (mg/kg) (mgrkg) (mg/kg)
1 -5 0 868.9 615.6 137.5 1232.3 123.3
2 -5 0 2068.3 568.6 153.6 1657.2 113.3
3 -4 0 2222.9 602.6 137.6 1562.2 114.3
4 0 5 13973.7 383.5 362.2 254.4 47.8
5 0 5 11329.3 403.8 362.2 4184 42.6
6 0 5 11059.0 489.6 254.2 284.7 46.5
7 5 10 13861.7 494.8 381.0 212.6 50.9
8 5 10 12326.5 530.1 325.3 2489.6 43.6
9 5 10 10439.2 502.4 254.2 350.8 47.7
10 10 20
11 10 20
12 10 20
13 20 40
14 20 40
15 20 40
16 40 80
17 40 80
18 40 80
Tabdena 77. (PLS) Tabena ca ocHoBHMM noaimma — Mokpa ["opa
Table 77. (PLS) General data description - Mokra Gora
Pe)m'n Komsemme | Bpoj Tauxe Jatym JoctynHocT Tun Ocrana
0poj Country Plot Y30pKOBamba LLIn_pI/IHa [Ly){c.nHa BI/I_CI/IHa BOZIE Xymyca 3anaxama
Sequence Code number Date _of Latitude Longitude Altitude V_Vate_r_ Humus Othef
number sampling availability type observations
1 67 05 01.09.2013. |, 43045107 | +19°29'00" 12 2 2
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Ta6ena 78. (PRF) Omuc 3emspumiaor nmpoduiaa — Mokpa I'opa
Table 78. (PRF) Soil profile description- Mokra Gora

EdexTuBHa

JlyOuna Ha

Ipoceuno | Ilpoceuno . JlyOuna Ha
Tun HajBUIIN HajHIKA HZG:H.Z HK?;gL ce K0joj ce
Ila HHUBO HHUBO passo) ©jaBmbyje jaBipajy
TYM Teorpadcia T'eorpadcka | 3emsbumura | Ieosormika wsamama | mammsama KOPEHOBOT' YBpCTa orpanmIeIba
Penuu Kon Bpoj Ipodun | 1aboparopujcke P Ily’KHHA (xon B) 1oJyI0ra cucrema (y creHa (y P Ocrana
opoj 3eMJbe napuese 6poj aHanmse [MpHHa npogia Code of (kod) TIOMSCMHC | IOM3CMHE cm ox cm ox (y cm on onakama
Sequence | Country | Observation | Profile Date of LI;lt)i(;l?églgf Longitude WRB Parent &(;I;?] &(;I;?] MOBPLIMHE MOBPLIMHE MH;:SH;T:; Other
number code plot number pit ID laboratory profile pit of profile Reference Material highest lowest MUHEPAJHOT | MHUHEpaIHOT 1 eIJ’T 2) observations
analysis pit Soil Code ground ground zena) aena) Obstacle
Group water water Effective Rock depth denth of the
level level rooting of the soil soFi)I rofile
depth profile P
1 67 05 1 15.09.2013 C™M 9 9 60 60 60
2 67 05 2 15.09.2013 CM 9 9 63 63 63
3 67 05 3 15.09.2013 CM 9 9 60 60 60
Ta6ena 79. (PFH) Xopuzontu 3emsburtianx npoduaa — Mokpa I'opa
Tabela 79. (PFH) Soil profile horizons - Mokra Gora
T'opma Toma
D 1 TrpaHuna rpaHuIa Boja
. . aryMm
. Bpo Bpo . Jluckonyurer I'naBan Beputkanau ODU30HTA XOPH30HTA AKHO!
Pennu 6poj Kon npxase rlaprl,l eJne IIE€0JIOLIKOT xopup3 OJHTa naboparopujcke XOpH30HTA XOPH3OHT [opxopuzont XOpH3OHT XOPHU3O0HT & cm) Crpyxrypa SE]J\I/UL)I;I;J :a
Sequence Countr npoduna aHam3e . . Horizon . (y cm)
nSmber code ! observation | pjje pit Horizon Date laboratory Horizon Horizon bordinat Horizon Upper Lower Structure Moist
plot number number ; discontinuity master subordinate vertical horizon horizon colour of the
ID analysis I .
limit imit soil
. in cm)
(incm) (
1 67 5 H1 10.11.2013 0 OFH 0 -4 0
2 67 5 H2 10.11.2013 0 A 0 0 14 5
3 67 5 H3 10.11.2013 0 B 0 14 60 5
4 67 5 H1 10.11.2013 0 OFH 0 -5 0
5 67 5 H2 10.11.2013 0 A 0 0 12 5
6 67 5 H3 10.11.2013 0 B 0 12 63 5
7 67 5 H1 10.11.2013 0 OFH 0 -8 0
8 67 5 H2 10.11.2013 0 A 0 0 10 5
9 67 5 H3 10.11.2013 0 B 0 10 60 5
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Ta6ena 79. (PFH) Xopuzonrtu 3emibuinnnx npoduiaa — Mokpa I'opa, HacTaBak
Tabela 79. (PFH) Soil profile horizons - Mokra Gora, continued

VYuewhe
Vuyemthe npaxa Konna osnaxa Vuenthe VYkynan
VYuemhe necka | ckenera (Kox Ykynan
TJIMHE (2-63 63— 2000 cKenera OpTraHCKU
- - (63— 6asupaH Ha o VYkynan CaCOs;
Kon Bpoj boja Texcrypua . (0-2 micrometer micrometer 3aIpEeMUHH (rexuna % YIUbCHIUK azor (g/kg) (9/kg)
Pennu 6poj A . - - Kiaca micrometer fraction) fraction) (%) %) y 9/100g) (9/kg) Horizon Horizon
Sequence égur?tr; Ob::rL\I/thon 3e;fnonna Horizon fractiqn)(%) .(%) . Horizon Sar:d Horizoon code Horizon Horizon Total Total PH
number Textural Horizon Horizon Silt coarse coarse . -
code plot number | Dry colour (63 — 2000 coarse Nitrogen Calcium
of the soil class Clay (02 (2-63 micrometer fragments fragments fragments (g/kg) Carbonate
micrometer micrometer fraction) (%) (coge based (weight % (weight % 9/kg (g/kg)
fraction)(%) | fraction) onvolume o) | M91000) | ing/100g) g/kg
(%)
1 67 5 263,99 6,32 -
2 67 5 L 14,15 47,24 38,61 3 35.8 34,6 2,05 - 577
3 67 5 L 23,03 43,01 33,96 4 50.1 15,2 - 6,12
4 67 5 286,95 6,59 -
5 67 5 L 13,96 41,82 44,22 3 36.2 352 2,20 - 5,98
6 67 5 L 21,97 44,43 33,60 4 52.4 13,6 - 6,22
7 67 5 336,32 8,30 -
8 67 5 L 13,98 36,12 49,90 4 59.3 351 2,45 - 5,68
9 67 5 L 21,89 41,52 36,59 4 52.1 235 - 6,20
Taodena 79. (PFH) XopuzonTu 3emsbuinaux npoduia — Mokpa ['opa, HacTaBak
Tabela 79. (PFH) Soil profile horizons - Mokra Gora, continued
K Eboi M3menspuBu Ca N3menssuBu WamenssuBu K M3menspuBu Na KamanuTer xatjoHCKe [VeTHHa MebeH Ocr
Pegtin Gpoj o N (cmol(+)/kg) | Mg (cmol(+)/kg) |  (cmol(+)/kg) (cmol(+)/kg) nswene (cmol(+)/kg) | Koxmoposwocrn | Yo i (inell’f /;3) s
Sequence égﬁ(ntBr OgsgrL\I/aJ:ion Horizon Horizon Horizon Horizon Horizon Cation Horizon Code BpHﬁ?izo:]HMeasSre d HOt)r:(e?)
number code y lot number ExchangeableCa Exchangeable Exchangeable K Exchangeable Exchange Capacity Porosity Bulk Density (in kg/m?) observations
P (cmol(+)/kg) Mg (cmol(+)/kg) (cmol(+)/kg) Na (cmol(+)/kg) (cmol(+)/kg) Y 9
1 67 5
2 67 5 6,80 20,88 0,29 0,04 28,33
3 67 5 3,23 24,72 0,24 0,06 28,45
4 67 5
5 67 5 6,75 18,87 0,19 0,05 26,09
6 67 5 521 21,75 0,18 0,02 27,35
7 67 5
8 67 5 6,92 23,72 0,26 0,03 31,23
9 67 5 521 26,27 0,22 0,05 31,96

164



Taoesa 80. (SOM) IMoxarum ananu3se 3emsprira — Mokpa 'opa
Table 80. (SOM) Data of soil analysis — Mokra Gora

Tojeunaunu Canpixaj Canpixaj Canpixaj
‘ Bpoj I'opmwa Joma yapor (N°y JHatym ) Campxaj TJIMHE npaxa recka TexcTypHa IIpoceuna
Pennu 6poj | Kom mapxase P . rpaHuna rpaHuna naboparopujcke 0-2 (2-63 (63 — 2000 TyCTHHA
napuese Cnoj . . KOMIIO3UTY) BJIare . - - KJjaca 3
Sequence Country - cioja Layer cioja aHaimse - micrometer | micrometer | micrometer kg/m
Observation layer i oo Subsamples Moisture - - - Texture
number code ot number limit Layer limit (N° in the Date laboratory content fraction) fraction) fraction) class Mean
P superior inferior composite) analysis (%) (%) (%) density
P Clay Silt Sand
1 67 5 OFH -4 0 1 21.01.2014
2 67 5 OFH -4 0 1 21.01.2014
3 67 5 OFH -5 0 1 21.01.2014
4 67 5 MO05 0 5 8 21.01.2014 4.87 14.61 45.86 39.52 L
5 67 5 MO05 0 5 8 21.01.2014 4.00 13.96 41.82 44.22 L
6 67 5 MO05 0 5 8 21.01.2014 4.62 11.64 32.63 55.73 SL
7 67 5 M51 5 10 8 21.01.2014 4.31 13.69 48.62 37.69 SIL
8 67 5 M51 5 10 8 21.01.2014 3.97 15.62 45.22 39.15 L
9 67 5 M51 5 10 8 21.01.2014 4.97 16.31 39.62 44.07 L
10 67 5 M12 10 20 8 21.01.2014 4.75 14.70 46.68 38.62 L
11 67 5 M12 10 20 8 21.01.2014 4.32 22.47 45.42 32.11 L
12 67 5 M12 10 20 8 21.01.2014 4.82 15.65 42.36 41.99 L
13 67 5 M24 20 40 8 21.01.2014 6.87 31.35 39.35 29.29 CL
14 67 5 M24 20 40 8 21.01.2014 541 27.81 42.67 29.53 SL
15 67 5 M24 20 40 8 21.01.2014 6.12 28.12 40.69 31.18 L
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Taodena 80. (SOM) IMoxarm ananu3se 3emsbuinta — Mokpa ["opa, HacTaBak

Table 80. (SOM) Data of soil analysis — Mokra Gora, continued

Topesa Tloma H3MmeHsbUBH H3meHIbuBH H3MeHIbUBH CJ‘IOGIOI[HPI
Pesn 6poj rpanma rpanma Mg Mn Na H+ jonn Ekstrahovan Ekstrahovan Ekstrahovan Ekstrahovan Ekstrahovan Ekstrahovan
Se . . (cmol(+)/kg) | (cmol(+)/kg) | (cmol(+)/kg) | (cmol(+)/kg) Al (mg/kg) Ca (mg/kg) Cd (mg/kg) Cu (mg/kg) Fe (mg/kg) K (mg/kg)
quence cioja cioja
number Layer limit Layer limit Exchangeable | Exchangeable | Exchangeable Fre_e _H+ Extractable Extractable Extractable Extractable Extractable Extractable K
superior inferior Mg Mn Na acidity Al (mg/kg) Ca (mg/kg) Cd (mg/kg) Cu (mg/kg) Fe (mg/kg) (markg)
(cmol(+)/kg) | (cmol(+)/kg) | (cmol(+)/kg) | (cmol(+)/kg)
1 -4 0 5870.7 0.0 8.0 555.7
2 -4 0 5705.2 0.0 6.2 434.5
3 -5 0 5610.7 0.0 0.6 468.5
4 0 5 19.19 0.20 0.06 - 1872.8 0.0 124 346.3
5 0 5 18.44 0.12 0.07 - 1590.9 0.0 11.0 274.2
6 0 5 22.35 0.14 0.03 - 1410.1 0.0 10.3 317.1
7 5 10 20.73 0.14 0.02 - 1251.4 0.0 13.9 312.8
8 5 10 19.29 0.05 0.03 - 1263.1 0.0 11.1 2475
9 5 10 25.09 0.09 0.03 - 1478.2 0.0 115 3105
10 10 20 22.72 0.05 0.03 -
11 10 20 22.02 0.04 0.03 -
12 10 20 35.91 0.05 0.01 -
13 20 40 26.72 0.00 0.09 -
14 20 40 23.95 0.00 0.00 -
15 20 40 26.62 0.00 0.08 -
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Taoena 80. (SOM) IMoxarum ananu3se 3emspuinta — Mokpa ['opa, HacTaBak
Table 80. (SOM) Datas of soil analysis — Mokra Gora, continued

YkynHa
Vuemhe cysa Maca Vkyman
Oprascke . W3mensbuBa W3mensbuBU W3mensbuBU W3mensbuBU W3mensbuBU
Topwa Jomwa cKenera OpraHcKu Ykynan Canpixaj
Pennu 6poj rpaHMna rpaHMna (volume %) “pOCT“QKe YIJbEHUK asor (g/kg) kapOoHara Kueexoer Al ca Fe K
Sequence croja croja Volume (kg/m?) pH (g/kg) Total (g/kg) (cmol(+)/kg) | (cmol(+)/kg) (cmol(+)/kg (cmol(+)/kg (cmol(+)/kg
- oo Total dry (CaCly) . Exchangeable | Exchangeable | Exchangeable | Exchangeable | Exchangeable
number Layer I_|m|t Layer I_|m|t coarse weight of Total_ Nitrogen Carbonates acidity Al Ca Fe K
superior inferior fragments the organic Organic (a/kg) (a/kg) (cmol(+)/kg) (cmol(+)/kg) (cmol(+)/kg) (cmol(+)/kg) (cmol(+)/kg)
(volume %) layer Carbon
(kg/m?)
1 -4 0 6.011 263.99 6.32
2 -4 0 5.489 286.95 6.59
3 5 0 6.378 336.32 8.30
4 0 5 5.61 42.5 2.3 0.14 10.44 0.04 0.37
5 0 5 5.84 24.9 2.2 0.12 7.60 0.04 0.23
6 0 5 5.55 36.6 2.8 0.16 6.98 0.04 0.32
7 5 10 5.59 26.7 1.8 0.16 6.34 0.05 0.27
8 5 10 6.11 19.1 2.2 0.10 5.90 0.04 0.15
9 5 10 5.81 33.7 2.1 0.14 6.85 0.04 0.20
10 10 20 6.06 20.1 1.8 0.18 3.61 0.04 0.22
11 10 20 6.16 14.6 2.2 0.17 4.66 0.04 0.17
12 10 20 5.98 29.0 2.2 0.15 6.32 0.05 0.21
13 20 40 6.11 12.3 0.10 2.85 0.04 0.25
14 20 40 6.21 12.6 0.08 5.07 0.04 0.21
15 20 40 6.19 18.1 0.15 4.10 0.04 0.23
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Taodena 80. (SOM) INopam ananu3se 3emsbuinta — Mokpa ["opa, HacTaBak

Table 80. (SOM) Datas of soil analysis — Mokra Gora, continued

Pestm 6poj rl}:gfli?a Joma rpasuia Ekstrahovan Mg ExctpaxoBan Mn ExctpaxoBan P Excrpaxosan Pb ExctpaxoBaH Zn
Sequence croja cnoja (mg/kg) (mg/kg) (mg/kg) (mgrkg) (mg/kg) Ocrana sanaxarma
number Layer limit Layer I_|m|t Extractable Mg Extractable Mn Extractable P Extractable Pb Extractable Zn Other observations
superior inferior (mg/kg) (mg/kg) (mg/kg) (markg) (mg/kg)
1 -4 0 20803.7 656.9 29.5 101.1 39.6
2 -4 0 8736.2 361.5 29.5 78.7 27.9
3 -5 0 5487.6 868.6 59.5 51.2 17.6
4 0 5 41940.7 1299.9 14.7 182.6 314
5 0 5 47922.0 13955 29.5 132.6 318
6 0 5 49568.3 1109.3 29.5 108.9 33.0
7 5 10 42424.7 14134 44.4 136.7 30.1
8 5 10 47088.7 1436.9 14.7 123.8 28.4
9 5 10 49229.7 1197.9 29.5 110.0 30.8
10 10 20
11 10 20
12 10 20
13 20 40
14 20 40
15 20 40
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19. METEOPOJIOIIKA OCMATPAIBA

3a mpaheme MeTeoposorvje y by J00Hjama
pe3yirata O MHUKPOKIMMATCKMM ycioBuma y 2013.
TOJMHU Ha orjielHUM napuenama Husoa 2 kopumthenu cy
nojanyd ca METEOpONIOMIKMX cTaHuna LlpHu BpX,
3natubop u Komaonuk PemryOmrrakor
XHIPOMETEOPOJIOmKOr 3aBoga PemybOnmke CpOuje u
ayTOMaTCKe METEOPOJIOLIKE CTaHHUIE KOja je MOCTaBJbeHA
Ha oryegHoM noJjby HuBoa 2 na Komaonwmky. [lonmoxaju
METEOPOJIONIKMX CTaHUI[A OCUTYpaBajy perpe3eTaTHBHE
MmeTeopoJomnike nogarke npema ICP Forests.

O MeTeopoJomKUX IojaTtaka TokoMm 2013.
ronuHe TipaheHn ¢y 00aBe3HM MapaMeTPH M TO TaJaBHUHE
(PR), Temmeparypa (AT), penarusHa Biara Basayxa (RH),
opsuna Betpa (WS), mpaBan Betpa (WD) u comapna
paujarmja (SR).

IMongany ca ayToMaTcKe METEOPOJIONIKE CTAHHUIIE
KOja ce Hajla3u Ha OTJIETHOM I0JbY MOTY Ce TIOPEOHUTH ca
nmojanMMa Koje Jiaje  CHMHONTHYKAa jelWHUIlA Ha
Komaonuky. Kpo3 ymopemHe crymwje oBe IBE TIpyIe
nojaraka Jjgobuiaa OWM ce  jaCHHMja ClIMKa O YTHIQjy
HIYMCKHX KOMIUIEKCA Ha BPETHOCTH MapameTapa MEepeHnX
Ha OTBOPEHOM M y TYCTOM CKIONMy W JeduHUCAO
MOTCHIMjaJl [IyMa Yy Peryjaldju KIUMATCKUX MPOMEHa.
CraOWIHM TIYMCKH  MHUKPOKJIMMATCKH  YCJIIOBH  Ha
riiobanHOM HHUBOY Onhe y OymyhHOCTH YOBEKOB CaBE3HUK
0poj jesIaH y ouyBamy CIEMEHTAPHUX yCIOBa 32 ONCTaHAK
y 31IpaBOM MPUPOJTHOM OKPYKEHY.

Taobeaa 81. Cnucax KituMaToJIOMIKKUX CTaHUIIA
Table 81. List of weather stations

16. METEOROLOGICAL OBSERVATIONS

Meteorology monitoring, the aim of which was
to describe microclimate conditions in 2013, used data
from the meteorological stations Crni Vrh, Zlatibor
and Kopaonik of the Republic Hydrometeorological
Service of Serbia and from the automatic weather
station that was installed on the Level Il sample plot on
Kopaonik. The position of the meteorological stations
ensured representative  meteorological data in
accordance with ICP Forests.

Metrological observations in 2013 included the
following mandatory parameters: precipitation (PR),
temperature (AT), relative humidity (RH), wind speed
(WS), wind direction (WD) and solar radiation (SR).

The data from the automatic weather station
located on the sample plot can be compared with the
data provided by the synoptic weather station on
Kopaonik. A comparative study of these two data sets
provided a clearer picture of the impact of forest
complexes on the values of the parameters when they
are measured in the open and in the dense forest
canopy and defined the potential of forests in
regulating climate change. Stable forest microclimate
conditions at the global level will be man's most
powerful ally in the preservation of the basic
conditions for our survival in a healthy natural
environment.

Pern Tomina I'eorpadcka Hanmopcka
opoj/ Cranuna/ ocHuBama/ Bpcra cranune/ p l'eorpadcka AAMOp
mmpuHa/ ysKuHal BucuHa/
Sequence Weather station Established Type of station Latitude Longtude Altitude
number in
1 Komaonuk/Kopaonik 1949 Knumaronorka/\Weather 43° 17’ 20° 48 1710
AyTtomarcka
2 KOHaOHHK/AUFomatiC 2010 Knumaronomka/\Weather 43017r 30" 200 48' 50" 1712
Kopaonik
3 puu Bpx/Crni Vrh 1941 Kiumaromnonika/Weather 44° 07’ 21057 1037
4 3narubop/Zlatibor 1966 Knumaromnorka/\Weather 43° 44/ 19° 43 1028
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Cauka 77. MeTeopoJIolika CTaHUIIa 338 ayTOMAaTCKa MEpeHha

MHUKPOKIMMATCKX yCJI0Ba,
Ornenuo nosee Husoa 2, Komaonux

Figure 77. Weather station for automatic measurements of
microclimatic conditions, Level 11 sample plot Kopaonik

[lpema momanmuma ca METEOPOJIOUIKE CTaHHIIC
Komaonnk  Xwuapomereoponomkor 3aBoma CpoOuje
Cpelhe MECeUHe TeMIIepaType Ba3lyXa uMajy MpaBuIaH
TOJMINBY TOK, FIbHXOBE BPEIHOCTH PACTy O]l jaHyapa JIo
aBryCTa JIOK IpeMa Kpajy ToInHe Omajajy.

Cpenma TOmMIIKa TEMIIEpaTypa Basayxa
u3Hocu 4.8°C. Hajxmmagauju Mecer je janyap ca cpeime
MECeYHOM TeMmIleparypoM Baszayxa on -4.4°C, a
HajTOIUIMJH aBI'YCT Ca CPEIhe MECETHOM TeMIIepPaTypoOM
ox 14.6°C.

logumma ammiuTyga — KoyieOama
MeCeUHHUX TeMnepaTypa Ba3ayxa uznocu 19.0°C.

AHanu3upaHe Cy W Cpell€  MECE4He
MakCHMalHE ¥  Cpelibe MeCceuHe  MHUHUMAaIHE
TeMIepaType Bazqyxa. Cpenma MaKCHMaTHa
TEMIlepaTypa HajTOINIMjer Mecella aBrycra W3HOCH
19.3°C, a mHajxmagamjer janmyapa -1.5°C. Cpeama
MUHMMaJIHA TeMIIepaTypa Ba3lyXa HajTOILIHjer Mecela
asrycra je 10.3°C, a nHajxymaanujer janyapa je -7.5°C.
Cpenma rojuiimha MUHUMATHA TeMIlepaTypa W3HOCH
1.3°C, a cpeama roaMiiimba MaKCUMallHa TeMIlepaTypa je
8.7°C.

VY Tabenu 82 mare cy cpeimbe MECeUHE, CPEIbe
MHHHAMAJIHE MECEUYHe, Cpellbeé MaKCHMallHE MeceyHe,
CpeAma TOAUIIKba TeMIepaType Ba3ayxa Kao U HBHXOBE
amrmutyze 3a KC Konaonuk y 2013.ronune.

Ha rpagukony 8 je nmpuka3zaH BHUXOB TOIHIIBU

cpenme

TOK.

Cauxka 78. MereopoJonika cranuiia, KonaoHuk
XUIpOMETeOpOIIONIKOT 3aBoa Pemrybmike

Cpbuje
Figure 78. Weather station Kopaonik
Hydrometeorological Service of The Republic of
Serbia

According to data from the meteorological
station of Hydrometeorological Service of Serbia on
Kopaonik, mean monthly air temperatures had a regular
annual flow, with their values rising from January to
August, and then falling towards the end of the year.

The mean annual air temperature was 4.8°C.
The coldest month was January with the mean monthly
air temperature of -4.4°C, and the hottest was August
with the mean monthly air temperature of 14.6°C.

The annual amplitude of mean monthly air
temperature fluctuations amounted to 19.0°C.

Mean monthly maximum and mean monthly
minimum air temperatures were also analyzed. The
mean maximum air temperature of the hottest month
(August) was 19.3°C, and it was -1.5 ° C in the coldest
month (January). The mean minimum air temperature of
the hottest month of August was 10.3 ° C, while it was -
7.5°C in the coldest month (January). The mean annual
minimum temperature was 1.3°C and the mean annual
maximum temperature was 8.7 ° C.

Table 82 shows mean monthly, mean monthly
minimum, mean monthly maximum, mean annual air
temperatures and their amplitudes for WS Kopaonik in
2013.

Graph 8 shows their annual flow.
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Tabesna 82. Cpenme MeceuHe, Cpeiibe MUHUMAIHE MECEUHE, CPeIbe MaKCUMAJIHE MECCUHE, Cpeiha FOIUIIIba 1
aMIUTATY/Ie TEMIIepaType Bazayxa (°C) - KC Komaonuk, 2013.rox

Table 82. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and
amplitudes of air temperatures (°C) - WS Kopaonik, 2013

| Hlm v v | v v v x| x | Xt |xu F‘X‘ﬁza/ Ag‘;gﬁfgé‘g/
T cp/T mean 44| 36| -15|47| 85 | 108|121 | 146 | 86 | 7.2 | 21 | -1.4 48 19.0
T cp Mun/T meammin. | -75 | -5.9 | 45| 1.2 | 45 | 68 | 82 | 103 | 48 | 3.1 |-0.7 | -4.9 13 17.8
T op make/T mean max. | -1.5 | -1.2 | 1.9 | 8.6 | 126 | 147 | 174 | 193 | 134 | 11.7 | 52 | 2.7 8.7 20.8
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I'pa¢gmxon 8. T'omummu Tok Temneparype Bazayxa 3a K.C. Konaonuk — 2013.rox.
Graph 8. Annual air temperature flow for the WS Kopaonik in 2013

lognmmwa cyma nagasuna y 2013. roxguHu Ha The annual sum of precipitation on WS
KC Komaonuk msnocu 1023.4mm. Mecerr ca najsumom  Kopaonik in 2013 amounted to 1023.4mm. May was the
MECEYHOM CyMOM TiagaBuHa je Maj ca 185.5Mm, a month with the highest monthly sum of precipitation of
HajHIKOM aBryCT ca BUCHMHOM najgaBuHa o 35.7mm. Ha  185.5 mm and August with the lowest rainfall of 35.7
rpapukony 9  mpeacraBibeHe cy MeceuHe cyme Mmm. Graph 9 presents the monthly sum of rainfall on the
namaBuHa Ha Kimmarckoj cranmim Komaonuk y 2013 weather station Kopaonik in 2013.
TO/INHH.

Ta6ena 83. Cpenme MecevHe U ToAUIIKE KoiarmunHae nagasraa (MM) - KC Komaonuk, 2013.ron
Table 83. Mean monthly and annual sum of precipitation (mm) — WS Kopaonik, 2013

| I 11 \Y \Y VI VIL | v | IX X Xl iy | Tomauma/
Annual
1043 | 819 | 1405 | 435 | 1855 | 126.7 | 48.2 | 357 | 69.2 | 68.6 | 784 | 40.9 1023.4

171




200

180

160

140

[EnN
N
o

MMagaBune (MM)
[
o
S

o]
o

40

20

Vi Vil VI IX X Xl Xl
Mecenu

I'paguxon 9 Meceune cyme nagasuna Ha K.C Konaonuk — 2013.rox.
Graph 9. Monthly sum of precipitation for the WS Kopaonik in 2013

VY Tabenu 84 nare cy cpeimbe MECeUHE, CPEIbe
MHHHMAJIHE MECEUYHe, CPeAhe MaKCHMAaJIHE MECEYHE U
CpeAme TOIUIIE BPEIHOCTH pENaTHBHA BIIAXKHOCT
Baznyxa 3a KC Konaonuk y 2013.rogunam.

MaxkcumanHe BpeIHOCTH Cpelbe MecedHe
penaTuBHE BIAKHOCTH Ba3dyXa jaBjbajy C€ y 3UMCKHUM
MeceluMa IITO je ¥ PasyMJBHBO KaJia ce uMa y BUIy JAa
je  pemaTMBHa  BI@KHOCT  Ba3ayxa  OOpHYTO
NPONOPLHOHATHA TEMIIEPATYPH Ba3ayXa.

Ha nuBoy cpenmux meceunnx BpegHoctd KC Konaonnk
Cce HaJlla3d y KaTeropuju yMEpeHO BIKHOT Bazyxa
(75% - 90%).

Table 84 shows mean monthly, mean monthly
minimum, mean monthly maximum and mean annual
values of relative humidity for WS Kopaonik in 2013.

Maximum values of the mean monthly relative
humidity occurred in the winter months which was
expected since we know that relative humidity is
inversely proportional to air temperature.

Regarding mean monthly values, WS Kopaonik is in the
category of moderately humid air (75% - 90%).

Ta6ena 84. Cpenma MeceuHa, cpe/iilba MUHUMATHA MECEUHA, CPE/Ihe MaKCHMalHa MECeYHa U CPe/iha TOIUIIbHA

penatuBHa BiakHocT Bazayxa (%) - KC Komaonuk, 2013

Irong

Table 84. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual air humidity (%) — WS

Kopaonk, 2013

I Wl v v | v v vin] x| X | XI|Xll| Foguuma
Peur. pitax cp/ 90 | 93 | 87 | 74| 78 | 80 | 75 | 68 | 82 | 75 | 90 | 67 80
Relative humidity, mean
Pen. mnan cpyun/ | g4 | g7 | 74 | 54| 58 | 60 | 51 | 47 | 59 | 56 | 77 | 48 62
Relative humidity,mean min
Pe. Biax cp maxc/ 96 | 97 | 96 | 92| 94 | 96 | 95 | 89 | 98 | 92 | 98 | 84 94
Relative humidity, mean max
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Cauka 79. Mereoposnomka cranuna, Lipan Bpx Xugpomereoponomkor 3aBoga Pemy6muke Cpouje
Figure 79. Weather station Crni Vrh, Hydrometeorological Service of the Republic of Serbia

Kao mTo je mnpukazaHo y Ttabenu 85 u Ha
rpapukony 10 u xon KC LlpHu Bpx cpelme MeceuHe
TEMIIepaType Bazllyxa MMajy NpaBWIaH TOJUIIH TOK,
OJJHOCHO FHUXOBE BPEIHOCTH pacTy OJ jaHyapa JIo
aBryCTa a 3aTUM OIajajy JIo JetemMopa.

Cpenma romuiima TeMieparypa Basayxa Ha KC
Upuu Bpx uzHocu 7.7°C. Hajxmagauju Mecelr je janyap
ca Cpe/iie MECEYHOM TeMITepaTypoM Bazayxa ox -2.8°C,

a  HaJTOIUIMjU  aBLYCT Cca  CPEAme  MECEYHOM
temmeparypom oz 19.2°C.
loguimma ammuMtyga  Konebama  Cpelmbe

MECEUHHUX TeMmIepaTypa Ba3ayxa uznocu 22.0°C.

Cpenma MeceyHa MaKCHMalHa TeMIlepaTypa
HajTOIUIMjer Mecela aBrycra m3Hocu 23.9°C, a
Hajxnagamjer janmyapa 0.2°C. Cpeama MeceuHa
MHHUMaJHa TeMIepaTypa Ba3llyXa HajTOILIMjer Mecela
aBrycra je 15.8°C, a nHajxmamnujer janyapa je -5.6°C.
Cpenma rouuima MUHHMAlHA TeMIleparypa W3HOCH
4.7°C, a cpeama roiuiima MAaKCHMAaTHa TeMITepaTypa je
11.6°C.

As shown in Table 85 and Graph 10, the mean
monthly air temperatures on the WS Crni Vrh also had
a regular annual flow, i.e. their values rose from January
to August and then decreased till December.

The mean annual air temperature on the WS
Crni Vrh was 7.7°C. January was the coldest month with
the mean monthly air temperature of -2.8°C, and August
the hottest with the mean monthly temperature of
19.2°C.

The annual amplitude of mean monthly air
temperature fluctuations was 22.0°C.

The mean monthly maximum air temperature of
the hottest month (August) was 23.9°C, and it was 0.2°
C in the coldest (January). The mean monthly minimum
air temperature of the hottest month of August was 15.8°
C, while it was -5.6°C in the coldest January. The mean
annual minimum temperature was 4.7°C and the mean
annual maximum temperature was 11.6° C.
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I'pa¢gmkon 10. [oaummu Tok Temneparype Bazayxa 3a K.C. Lipau Bpx — 2013.roz.
Graph 10. Annual air temperature flow for the WS Crni vrh in 2013

Tabesna 85. Cpenmwe MeceuHe, Cpeilbe MUHUMAITHE MECEUHE, CPEIbe MaKCUMAaIHE MECEUHe, CPe/ha TOAUIIbA H
aMIUIUTYJ€ TEMIIEPATypE Ba3ayxa (°C) - KC Hpnu Bpx, 2013.ro7.
Table 85. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and

amplitudes of air temperatures (°C) — WS Crni Vrh, 2013

| I I v Vv \Vii VIl | v | Ix X x1 | xy | Fommumal | Ammmaryna/
Annual Amplitude
T ep/ 28 | 24| 07| 90 | 130 | 148 | 177 | 192 | 116 | 93 | 40 | -07 7.7 220
T mean
Tepwm/ - ool 43| 33| 55 | 97 | 119 | 139 | 158 | 81 | 61 | 1.8 | -37 47 21.4
T mean min.
Tepmaxel | 0 | 60 | 25 | 137 | 174 | 189 | 230 | 239 | 163 | 134 | 71 | 26 11.6 23.9
T mean max.

TlNogummwa cyma nmagaBuHa y 2013. rogunu Ha
KC Upnau Bpx wu3Hocwia je  661.0mm. Hajmama
KOJIMYMHA TiaJlaBuHa 3abenexeHa je y jyny (11.4mm) a
Hajeeha y ¢ebpyapy (98.7mm). Ha rpadpukony 11
NpeACTaB/bEHE Cy MeceyHe cyMe I[aJaBhHa Ha
Kimmmarckoj cranumm Lpau Bpx y 2013 rojauan

The annual sum of precipitation on WS Crni
Vrh in 2013 amounted to 661.0 mm. June was the month
with the lowest monthly sum of precipitation of 11.4
mm and February with the highest sum of precipitation
of 98.7mm. Graph 11 presents the monthly sum of
rainfall on the weather station Crni Vrh in 2013.
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I'padgmkon 11 Meceune cyme nagasuna Ha K.C Lpau Bpx — 2013.rox.
Graph 11. Monthly total precipitation for the WS Crni vrh in 2013

Ta6ena 86. Cpenme MeceuHe U TOAUIIBE KoanurHe nagasunaa (MM) - KC Lpuu Bpx, 2013.Ton
Table 86. Mean monthly and annual sum of precipitation (mm) — WS Crni Vrh, 2013

| 1 11 v \Y/ Vi Vil VIl IX X Xl XIl Tonmmssa/
Annual
39.3 98.7 88.4 46.3 91.2 11.4 15.2 32.6 94.0 67.7 69.8 6.4 661.0

V tabenu 87 mate cy cpenme Mmeceune, cpeame Table 87 shows mean monthly, mean monthly
MHHHMAJIHE MECEYHE, Cpe/libeé MakCHMaJHe MecedHe w  Minimum, mean monthly maximum and mean annual
Cpellibe TOIMIIE BpeaHOCTH penaruBHa BiaxkHoct —Vvalues of relative humidity for WS Crni Vrh in 2013.
Bazayxa 3a KC Llpuau Bpx 2013.roauHn.

Taobeaa 87. CpezLH,a MECCYHAa, CpCAmba MUHHUMAJIHA MECCUHA, CPCABC MAKCHUMAJIHA MECCYHA U CpC/ikha IrOJUIllba
penatuBHa BIaxHOCT Basayxa (%) - KC Lpau Bpx, 2013.To7

Table 87. Mean monthly, mean monthly minimum, mean monthly maximum, and mean annual air humidity (%) —
WS Crni Vrh, 2013

| I m | v | v VI | vt | v |IX X xi | xu | Tomammal
Annual
Pen. Bnax cp/
Rel humidity mean 89 | 89 87 | 67 | 71 82 67 65 77 82 92 | 82 79
Pei. Biax cp mus/
Rel.humidity mean min. | /7 | & 73 | 52 | 53 66 49 47 58 67 82 | 65 64
Pen. B cp maxe/ 9% | 95 | 94 | 82 | 88 | 93 | 84 82 92 | 95 | 98 | 92 91
Rel.humidity mean max.

MakcuManHe BPEIHOCTH Cpellbe MecedyHe Maximum values of mean monthly relative
pelaTuBHE BIAXXHOCTH Baslyxa M Koi oBe kiamMarcke humidity on this weather station also occurred in the
CTaHMIIC jaBJhajy C€ YIIIABHOM Y 3UMCKUM MeceluMa. winter months.

Ha nuBoy cpenme meceunux Bpeanoctu u KC Regarding mean monthly values, WS Crni Vrh

Ipuu BpX ce Hajmasd y KaTeropwju ymepeno BiaakHor IS in the category of moderately humid air (75% - 90%).
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Baszayxa (75% - 90%).

Cauka 80. MeTeopoJiolika CTaHUIIa,
3natubop XuIpoMeTeopOIONIKOT 3aBOIa
Pemry6nmke Cp6uje

Figure 80. Weather station Zlatibor,
Hydrometeorological Service of the Republic of Serbia

VY tabenu 88 nmate cy cpenme MeceuHe, Cpeamne
MHHUMAJIHE MECEYHE, CpPellheé MaKCUMallHe MECEYHE,
Cpe/ma TONUIIKhA TeMIepaTypa Ba3yXxa Kao U HBHXOBE
ammuryne 3a KC 3natubop y 2013 rogunu. Cpeama
rogvima Temieparypa Bazayxa Ha KC  3matubop
uzHocu 9.0°C. Hajxnagauju Mmecer je janyap u (edpyap
ca cpeilhe MEeCEYHOM TeMIleparypom Bazayxa ox -0.4°C,

a  HQJTOIUIMjU  aBryCT ca  CPeAme  MECEYHOM
temmeparypom oz 19.7°C.
Tomumma  aMmmiuTyzma  Kosebama — Cpefmbe

MECEUHUX TemIepaTypa Bazayxa uzHocu 20.1°C.

Cpenma MeceyHa MakKCHMalHa TeMIeparypa
HajTOIIMjer Mecema asrycra wusHocu 27.7°C, a
HajxnagHujer janyapa 3.2°C. Cpenma MecedHa
MUHHMMaJIHa TeMIIepaTypa Ba3lyXa HajTOILIHjer Mecela
aBrycra je 14.3°C, a nHajxymaanujer janyapa je -3.6°C.
Cpenma rojuiimha MUHUMATHA TeMIlepaTypa W3HOCH
5.0°C, a cpenma roauiimba MakCHMaIHa TeMIIEparypa je
13.9°C.

Table 88 shows mean monthly, mean monthly
minimum, mean monthly maximum, mean annual air
temperatures as well as their amplitude for WS Zlatibor
in 2013. The mean annual air temperature on the WS
Zlatibor was 9.0°C. The coldest months were January
and February with the mean monthly air temperature of -
0.4°C, and August was the hottest with the mean
monthly temperature of 19.7°C.

The annual amplitude of mean monthly air
temperature fluctuations was 20.1° C.

The mean maximum air temperature of the
hottest month (August) was 27.7°C, and it was 3.2° C in
the coldest month (January). The mean minimum air
temperature of the hottest month of August was 14.3° C,
while it was -3.6°C in the coldest January. The mean
annual minimum temperature was 5.0°C and the mean
annual maximum temperature was 13.9° C.
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I'paduxon 12. ['ogummu Tok Temneparype Bazayxa 3a K.C. 3natubop — 2013.rox.
Graph 12. Annual air temperature flow for the WS Zlatibor in 2013

Ta6esna 88. Cpenme MeceuHe, Cpeifbe MUHAMATHE MECeUHe, CPEIihe MAKCHMATHE MECEUHE, CPE/Iha TONUIIHA U
ammnryze temmeparype Basayxa (°C) - KC 3maru6op, 2013.rox
Table 88. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and

amplitudes of air temperatures (°C) — WS Zlatibor, 2013

| I I Y Vv VI | ovie | v | ax X x1 | xn | Fomaumal | Amnmiryna/
Annual Amplitude
Tepl 04 | 04| 25| 99 | 132 | 157 | 180 | 197 | 131 | 115 | 55 | -0.4 9.0 201
T mean
Tepwmn/ | 46l o9 | 16 | 51 86 | 113 | 132 | 143 | 89 71 | 29 | -35 5.0
T mean min.
Tepmaxe/ |\ 5y | 9g | 73 | 152 | 186 | 204 | 237 | 257 | 187 | 170 | 94 | 41 13.9
T mean max.

VY Tabenun 89 nare cy MeceuHe W roMIIbHA CyMa
nagaBuHa y 2013. roguan 3a KC 3narubop ['omumma
cyMa magaBuHa wu3HOocwia je 793.8mMm. Mecen ca
HAQJBUIIOM MECEYHOM CyMOM TaJlaBUHa je Maj ca
148.7MM, a HajHIDKOM jyn ca BUCHHOM TIaJjaBHHA O]
16.1mMm. Ha rpaduxony 13 mnpencraBbeHe cy MecedHe
cyMme najgaBuHa Ha Kimmatosomkoj cranuim 31aTHoop
y 2013.

Table 89 shows monthly and annual sum of
precipitation on the WS Zlatibor in 2013. The annual
sum of precipitation amounted to 793.8 mm. May was
the month with the highest monthly sum of precipitation
of 148.7 mm, and July with the lowest sum of 16.1 mm.
Graph 13 shows monthly sum of precipitation on the
weather station Zlatibor in 2013.
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I'padmkon 13 Meceune cyme nagasuna va K.C 3nmarubop — 2013.rox.
Graph 13. Monthly total precipitation for the WS Zlatibor in 2013

Ta6ena 89. Cpenme MeceuHe U roauimba KonnurHa nagasuna (mm) - KC 3natubop, 2013.rog
Table 89. Mean monthly and annual sum of precipitation (mm) — WS Zlatibor, 2013

| I I v Vv Vi VI Vi IX X XI Xl Togmmuma/
Annual
84.1 110.3 85.1 30.7 148.7 47.9 161 | 225 | 858 | 755 | 742 | 129 793.8
V tabenu 90 mate Cy cpeime MeceuHe, Cpemhe Table 90 shows mean monthly, mean monthly

MHHHMAJIHE MECEYHE, Cpe/libeé MakCHMaJHe MecedHe w  Minimum, mean monthly maximum and mean annual
cpelmmba TOIMIIbAa BpemHocTa penaruBHe BiaxkHoct —Vvalues of relative humidity for WS Zlatibor in 2013.
Baznyxa 3a KC 3natubop y 2013.rogunm.

Tabema 90. Cpenma MecedHa, cpeliiba MUHUMAJIHA MECEUHa, CPe/he MaKCUMaJIHA MECEUYHA U CPellhba T'OIHUINbA
penaruBHa BiaxHocT Basayxa (%) - KC 3maru6op, 2013.rox

Table 90. Mean monthly, mean monthly minimum, mean monthly maximum, and mean annual air humidity (%) —
WS Zlatibor, 2013

[ I m v | v vILovi | ovin |Ix X | x| xy | Tommmmwal
Annual
Pen. Bnax cp/
Rel.humidity mean 86 89 78 65 70 75 66 62 71 72 85 82 75
Peun. Bnax cp mun/
Rel.humidity mean min. 72 79 59 46 52 56 47 42 50 52 72 65 58
Pen. Bnax cp maxc/
Rel.humidity mean max. | 96 97 92 83 89 92 86 83 90 88 95 93 90
MakcuManHe BpEOHOCTH CpEA’e MECEUHe Maximum values of mean monthly relative
penaTuBHE BIAXXHOCTH Basayxa W Koa oBe kiamMarcke humidity on this weather station also occurred in the
CTaHUIIC jaBJhajy CE YIIIABHOM Y 3UMCKHM Meceluma. winter months.
Ha nuBoy cpeame meceunux speaHoctu KC Regarding mean monthly values, WS Crni Vrh

3nmarnbop ce HajgasM Ha TpaHMIIM KaTeropwje cysor i in the category of moderately humid air (75% - 90%).
(55% - 74%) u ymepeHo BnaxkHor Bazmyxa (75% - 90%).

178




VY Tabenama 91, 93, 95 u 97 matu cy OCHOBHH Tables 91, 93, 95 and 97 present the most
Hojali 0 METCOPOJIOIIKAM CTaHWIlaMa, a y Tabermama important characteristics of weather stations, while
92, 94, 96 wu 98 wmercoponomku momauu ca tables 92, 94, 96 and 98 present data collected on these
METEOPOJIOIIKMX CTAHMIIA. weather stations.

179



SUOITeAI3SqO J3YI0
BHERXBIIRE BIRLI()

JuswnJIsul
10 uonduosag
BLHOWALOHM oULIO)

50

sAep (BuLinseaw)
Jo JaquinN
(ener) enadon ‘dq

365

pouiad Buojuow
J0 97ep [euld
eHoyedl
extomdaes wAre?

31122013

pouiad Burionuow
JO arep 1sii4
eHoyedl
BMLOROL WALR!

01012013

Sanuiw
ul [enssyul buniols
HULAHUN A erreadoriHn
dHBONdOWIIN

Inoy 1Y) Jo} abeiane'san|eA ¢ Uo
paseq‘sainuIW GT Je JUsWaINsea|nl

Leo (el ee 3000dU‘ULOOHTddE
 AGOHO0 BH'HUI G| BH dHAI]N

SpuU09as
u1 ferdaiul Buluueas
MIHANO A erreadorHu
ouedunoN))

JeAdaiul uonesijdal
984} Sey Juswainsesw yoeq

eHedrdeHol ereddolHU
udi ewn oHodON oxed)

9P0J Juswiniisu|
BLHOWAJLOHU YOY]

o
n

uomsod [earuaA
BLHOWAdLOHU
fexxorrorn
Herexurdog

SlqeLe/\
eroendeg

PR, AT,
SR, WS,
WD

apnmiv
BHHOUE
exodonrey

1710

apnybuo]
BHIDKAY
exodediod |

204800

apniieT
eHUdum
exodedios I

431700

uonednT
BIHOWAdLOHU
efumedoyr

F

8P02 JusWnJIsul
eLHOWAdLOHM [odg

101d UOIIRAISBSIO
arronden fodg

apo) Anuno)
sgexdr Yoy

67

Table 91. (PLM) The most important characteristics of the weather station Kopaonik — Republic Hydrometeorological Service of Serbia

Tab6esna 91. (PLM) OcHoBHH oJany 0 METEOPOJIONIKOj cTaHuI — KomaoHuk xuapomereoposiomiku 3aBoaa Cpouj

JagwnN 8ouanbas
fodg uHIoq
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Ta6ena 92. (672013 MEM) Tabena ca METEOPOJIOIMIKUM TOJalMa ca MeTeoposiolnke cranuie Komaonuk XuapomeTreopoomkor 3aBoaa Cpouje

Table 92. (672012MEM) The most important characteristics of the weather station Kopaonik — Republic Hydrometeorological Service of Serbia

Bpoj

TormyHocT Mepera

. . . TOKOM JlaHa Iopekno Cratyc
Pennu 6poj OrncepBanyja uHctpymenTa | Kop Bapujaduiie Datum Cpenma qHeBHa | MuHMManHa qHeBHa | MakcumanHa JHEBHA Completeness of HonaTaKa HonaTaKa Ocraina sanaxarma
Sequence number | Observation plot instrument Variable code Date Daily mean Daily minimum Daily maximum measurerr)nents over the Origil; of data Statui of data Other observations
code
day
1 2 1 PR 1.1.2013 0 100 2 3
2 2 1 AT 1.1.2013 -0.3 -1.4 4.0 100 2 3
3 2 1 RH 1.1.2013 53 41 74 100 2 3
4 2 1 WS 1.1.2013 3 100 2 3
5 2 1 WD 1.1.2013 2475 100 2 3
6 2 1 SR 1.1.2013 1911 100 2 3
7 2 1 PR 2.1.2013 0 100 2 3
8 2 1 AT 2.1.2013 -2.2 -5.0 2.2 100 2 3
9 2 1 RH 2.1.2013 73 42 95 100 2 3
10 2 1 WS 2.1.2013 1.7 100 2 3
11 2 1 WD 2.1.2013 315 100 2 3
12 2 1 SR 2.1.2013 2706 100 2 3
13 2 1 PR 3.1.2013 0 100 2 3
14 2 1 AT 3.1.2013 -2.5 -4.8 0.6 100 2 3
15 2 1 RH 3.1.2013 93 78 97 100 2 3
16 2 1 WS 3.1.2013 1.8 100 2 3
17 2 1 WD 3.1.2013 337.5 100 2 3
18 2 1 SR 3.1.2013 2686 100 2 3
19 2 1 PR 4.1.2013 0.2 100 2 3
20 2 1 AT 4.1.2013 -3 -3.8 -1.4 100 2 3
21 2 1 RH 4.1.2013 97 96 99 100 2 3
22 2 1 WS 4.1.2013 4.3 100 2 3
23 2 1 WD 4.1.2013 337.5 100 2 3
24 2 1 SR 4.1.2013 397 100 2 3
25 2 1 PR 5.1.2013 7.1 100 2 3
26 2 1 AT 5.1.2013 -3.8 -4.9 -2 100 2 3
27 2 1 RH 5.1.2013 96 93 98 100 2 3
28 2 1 WS 5.1.2013 4 100 2 3
29 2 1 WD 5.1.2013 337.5 100 2 3
30 2 1 SR 5.1.2013 608 100 2 3
31 2 1 PR 6.1.2013 31.6 100 2 3
32 2 1 AT 6.1.2013 -9.2 -9.4 -4.9 100 2 3
33 2 1 RH 6.1.2013 92 91 94 100 2 3
34 2 1 WS 6.1.2013 4.2 100 2 3
35 2 1 WD 6.1.2013 225 100 2 3
36 2 1 SR 6.1.2013 467 100 2 3
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HOTHyHOCT MeEpema

Bpoj
Pennu 6poj OrncepBanuja uncrpymenta | Kox Bapujabumne Datum Cpenma qHeBHa | MunnMmanHa gHeBHa | MakcuMmanHa JHEBHA COTrgK?(::eﬁzzg of rl;IOP:TI;J::; HCTZE;/; Ocrana sanaxama
Sequence number | Observation plot instrument Variable code Date Daily mean Daily minimum Daily maximum measure?nents over the Orioiir[1 of data Stat(::; of data Other observations
code day 9
37 2 1 PR 7.1.2013 11.6 100 2 3
38 2 1 AT 7.1.2013 -6.5 -14.1 -6 100 2 3
39 2 1 RH 7.1.2013 90 87 94 100 2 3
40 2 1 WS 7.1.2013 4.8 100 2 3
41 2 1 WD 7.1.2013 22.5 100 2 3
42 2 1 SR 7.1.2013 886 100 2 3
43 2 1 PR 8.1.2013 3.8 100 2 3
44 2 1 AT 8.1.2013 -13.6 -14.8 -10.5 100 2 3
45 2 1 RH 8.1.2013 87 86 90 100 2 3
46 2 1 WS 8.1.2013 3.3 100 2 3
47 2 1 WD 8.1.2013 22.5 100 2 3
48 2 1 SR 8.1.2013 864 100 2 3
49 2 1 PR 9.1.2013 1.9 100 2 3
50 2 1 AT 9.1.2013 -6.4 -15.3 -5.4 100 2 3
51 2 1 RH 9.1.2013 93 87 95 100 2 3
52 2 1 WS 9.1.2013 24 100 2 3
53 2 1 WD 9.1.2013 337.5 100 2 3
54 2 1 SR 9.1.2013 358 100 2 3
55 2 1 PR 10.1.2013 6 100 2 3
56 2 1 AT 10.1.2013 -3.8 -8 -2.2 100 2 3
57 2 1 RH 10.1.2013 96 93 98 100 2 3
58 2 1 WS 10.1.2013 3.9 100 2 3
59 2 1 WD 10.1.2013 2475 100 2 3
60 2 1 SR 10.1.2013 1117 100 2 3
61 2 1 PR 11.1.2013 1 100 2 3
62 2 1 AT 11.1.2013 -1.7 -3 -0.3 100 2 3
63 2 1 RH 11.1.2013 98 94 100 100 2 3
64 2 1 WS 11.1.2013 24 100 2 3
65 2 1 WD 11.1.2013 270 100 2 3
66 2 1 SR 11.1.2013 375 100 2 3
67 2 1 PR 12.1.2013 6.9 100 2 3
68 2 1 AT 12.1.2013 -11.6 -15.4 -1.9 100 2 3
69 2 1 RH 12.1.2013 90 86 94 100 2 3
70 2 1 WS 12.1.2013 2.2 100 2 3
71 2 1 WD 12.1.2013 67.5 100 2 3
72 2 1 SR 12.1.2013 1719 100 2 3
73 2 1 PR 13.1.2013 0 100 2 3
74 2 1 AT 13.1.2013 -5.1 -15.5 -34 100 2 3
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HOTHyHOCT MeEpema

Bpoj
Pennu 6poj OrncepBanuja uncrpymenta | Kox Bapujabumne Datum Cpenma qHeBHa | MunnMmanHa gHeBHa | MakcuMmanHa JHEBHA COTrgK?(::eﬁzzg of Topexro Cratyc Ocrana sanaxama
Sequence number | Observation plot | instrument Variable code Date Daily mean Daily minimum Daily maximum P ronataka TOMATAKA 1 Other observations
q P Y Y Y measurements over the Origin of data | Status of data
code
day
75 2 1 RH 13.1.2013 91 70 98 100 2 3
76 2 1 WS 13.1.2013 3.9 100 2 3
77 2 1 WD 13.1.2013 2475 100 2 3
78 2 1 SR 13.1.2013 1044 100 2 3
79 2 1 PR 14.1.2013 0 100 2 3
80 2 1 AT 14.1.2013 -1.6 -4 -0.6 100 2 3
81 2 1 RH 14.1.2013 98 97 100 100 2 3
82 2 1 WS 14.1.2013 8.7 100 2 3
83 2 1 WD 14.1.2013 202.5 100 2 3
84 2 1 SR 14.1.2013 333 100 2 3
85 2 1 PR 15.1.2013 0 100 2 3
86 2 1 AT 15.1.2013 -1 -2 -0.1 100 2 3
87 2 1 RH 15.1.2013 99 98 100 100 2 3
88 2 1 WS 15.1.2013 7.9 100 2 3
89 2 1 WD 15.1.2013 225 100 2 3
90 2 1 SR 15.1.2013 203 100 2 3
91 2 1 PR 16.1.2013 4.6 100 2 3
92 2 1 AT 16.1.2013 -2.5 -2.7 -0.2 100 2 3
93 2 1 RH 16.1.2013 98 97 100 100 2 3
94 2 1 WS 16.1.2013 7.3 100 2 3
95 2 1 WD 16.1.2013 225 100 2 3
96 2 1 SR 16.1.2013 314 100 2 3
97 2 1 PR 17.1.2013 1.2 100 2 3
98 2 1 AT 17.1.2013 -3.3 -6.1 1.1 100 2 3
99 2 1 RH 17.1.2013 97 95 98 100 2 3
100 2 1 WS 17.1.2013 6 100 2 3
101 2 1 WD 17.1.2013 157.5 100 2 3
102 2 1 SR 17.1.2013 386 100 2 3
103 2 1 PR 18.1.2013 7.2 100 2 3
104 2 1 AT 18.1.2013 -4.2 -7 -0.2 100 2 3
105 2 1 RH 18.1.2013 97 93 100 100 2 3
106 2 1 WS 18.1.2013 3.8 100 2 3
107 2 1 WD 18.1.2013 180 100 2 3
108 2 1 SR 18.1.2013 489 100 2 3
109 2 1 PR 19.1.2013 8.8 100 2 3
110 2 1 AT 19.1.2013 -5.6 -8 -3.1 100 2 3
111 2 1 RH 19.1.2013 94 93 96 100 2 3
112 2 1 WS 19.1.2013 5.1 100 2 3
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HOTHyHOCT MeEpema

Bpoj
Pennu 6poj OrncepBanuja uncrpymenta | Kox Bapujabumne Datum Cpenma qHeBHa | MunnMmanHa gHeBHa | MakcuMmanHa JHEBHA COTrgK?(::eﬁzzg of rl;IOP:TI;J::; HCTZE;/; Ocrana sanaxama
Sequence number | Observation plot instrument Variable code Date Daily mean Daily minimum Daily maximum measure?nents over the Origiirg of data Stat(::; of data Other observations
code
day
113 2 1 WD 19.1.2013 270 100 2 3
114 2 1 SR 19.1.2013 842 100 2 3
115 2 1 PR 20.1.2013 0.1 100 2 3
116 2 1 AT 20.1.2013 15 -5.3 2.9 100 2 3
117 2 1 RH 20.1.2013 99 95 100 100 2 3
118 2 1 WS 20.1.2013 7.7 100 2 3
119 2 1 WD 20.1.2013 2475 100 2 3
120 2 1 SR 20.1.2013 1358 100 2 3
121 2 1 PR 21.1.2013 0 100 2 3
122 2 1 AT 21.1.2013 0.7 -0.4 35 100 2 3
123 2 1 RH 21.1.2013 88 62 100 100 2 3
124 2 1 WS 21.1.2013 8.2 100 2 3
125 2 1 WD 21.1.2013 225 100 2 3
126 2 1 SR 21.1.2013 2383 100 2 3
127 2 1 PR 22.1.2013 0.2 100 2 3
128 2 1 AT 22.1.2013 -2.1 -2.9 0.3 100 2 3
129 2 1 RH 22.1.2013 97 94 100 100 2 3
130 2 1 WS 22.1.2013 5 100 2 3
131 2 1 WD 22.1.2013 2475 100 2 3
132 2 1 SR 22.1.2013 1408 100 2 3
133 2 1 PR 23.1.2013 0.1 100 2 3
134 2 1 AT 23.1.2013 -4.4 -5.3 -2.2 100 2 3
135 2 1 RH 23.1.2013 92 75 97 100 2 3
136 2 1 WS 23.1.2013 5.6 100 2 3
137 2 1 WD 23.1.2013 270 100 2 3
138 2 1 SR 23.1.2013 900 100 2 3
139 2 1 PR 24.1.2013 0 100 2 3
140 2 1 AT 24.1.2013 -3 -5.3 -0.5 100 2 3
141 2 1 RH 24.1.2013 88 63 97 100 2 3
142 2 1 WS 24.1.2013 6 100 2 3
143 2 1 WD 24.1.2013 180 100 2 3
144 2 1 SR 24.1.2013 1286 100 2 3
145 2 1 PR 25.1.2013 4.5 100 2 3
146 2 1 AT 25.1.2013 -5.7 -7.5 -2.6 100 2 3
147 2 1 RH 25.1.2013 95 92 98 100 2 3
148 2 1 WS 25.1.2013 4.1 100 2 3
149 2 1 WD 25.1.2013 67.5 100 2 3
150 2 1 SR 25.1.2013 1264 100 2 3
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HOTHyHOCT MeEpema

Bpoj
Pennu 6poj OrncepBanuja uncrpymenta | Kox Bapujabumne Datum Cpenma qHeBHa | MunnMmanHa gHeBHa | MakcuMmanHa JHEBHA COTrgK?(::eﬁzzg of Topexro Cratyc Ocrana sanaxama
Sequence number | Observation plot | instrument Variable code Date Daily mean Daily minimum Daily maximum P ronataka TOMATAKA 1 Other observations
q P Y Y Y measurements over the Origin of data | Status of data
code
day
151 2 1 PR 26.1.2013 3.7 100 2 3
152 2 1 AT 26.1.2013 -11.4 -12.8 -6.9 100 2 3
153 2 1 RH 26.1.2013 90 89 92 100 2 3
154 2 1 WS 26.1.2013 4.5 100 2 3
155 2 1 WD 26.1.2013 67.5 100 2 3
156 2 1 SR 26.1.2013 1233 100 2 3
157 2 1 PR 27.1.2013 1.8 100 2 3
158 2 1 AT 27.1.2013 -8 -12.1 -4 100 2 3
159 2 1 RH 27.1.2013 91 88 94 100 2 3
160 2 1 WS 27.1.2013 2.3 100 2 3
161 2 1 WD 27.1.2013 67.5 100 2 3
162 2 1 SR 27.1.2013 2906 100 2 3
163 2 1 PR 28.1.2013 0.2 100 2 3
164 2 1 AT 28.1.2013 -6.6 -9.7 -3.1 100 2 3
165 2 1 RH 28.1.2013 76 52 92 100 2 3
166 2 1 WS 28.1.2013 1.7 100 2 3
167 2 1 WD 28.1.2013 67.5 100 2 3
168 2 1 SR 28.1.2013 2008 100 2 3
169 2 1 PR 29.1.2013 0.7 100 2 3
170 2 1 AT 29.1.2013 -6 -7.5 -3.5 100 2 3
171 2 1 RH 29.1.2013 80 43 95 100 2 3
172 2 1 WS 29.1.2013 2 100 2 3
173 2 1 WD 29.1.2013 45 100 2 3
174 2 1 SR 29.1.2013 2453 100 2 3
175 2 1 PR 30.1.2013 0 100 2 3
176 2 1 AT 30.1.2013 -1.2 -6.8 0.6 100 2 3
177 2 1 RH 30.1.2013 80 39 100 100 2 3
178 2 1 WS 30.1.2013 2.2 100 2 3
179 2 1 WD 30.1.2013 315 100 2 3
180 2 1 SR 30.1.2013 1253 100 2 3
181 2 1 PR 31.1.2013 11 100 2 3
182 2 1 AT 31.1.2013 -3 -4.2 2.3 100 2 3
183 2 1 RH 31.1.2013 88 59 100 100 2 3
184 2 1 WS 31.1.2013 3.3 100 2 3
185 2 1 WD 31.1.2013 360 100 2 3
186 2 1 SR 31.1.2013 1628 100 2 3
187 2 1 PR 1.2.2013 1.4 100 2 3
188 2 1 AT 1.2.2013 -0.8 -14 25 100 2 3
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HOTHyHOCT MeEpema

Bpoj
Pennu 6poj OrncepBanuja uncrpymenta | Kox Bapujabumne Datum Cpenma qHeBHa | MunnMmanHa gHeBHa | MakcuMmanHa JHEBHA COTrgK?(::eﬁzzg of Topexro Cratyc Ocrana sanaxama
Sequence number | Observation plot | instrument Variable code Date Daily mean Daily minimum Daily maximum P ronataka TOMATAKA 1 Other observations
q P Y Y Y measurements over the Origin of data | Status of data
code
day
189 2 1 RH 1.2.2013 53 33 87 100 2 3
190 2 1 WS 1.2.2013 3.9 100 2 3
191 2 1 WD 1.2.2013 2475 100 2 3
192 2 1 SR 1.2.2013 2764 100 2 3
193 2 1 PR 2.2.2013 0 100 2 3
194 2 1 AT 2.2.2013 0.9 -1.9 2.7 100 2 3
195 2 1 RH 2.2.2013 98 85 100 100 2 3
196 2 1 WS 2.2.2013 75 100 2 3
197 2 1 WD 2.2.2013 225 100 2 3
198 2 1 SR 2.2.2013 1131 100 2 3
199 2 1 PR 3.2.2013 0 100 2 3
200 2 1 AT 3.2.2013 -3.8 -7.1 23 100 2 3
201 2 1 RH 3.2.2013 96 92 100 100 2 3
202 2 1 WS 3.2.2013 4.5 100 2 3
203 2 1 WD 3.2.2013 225 100 2 3
204 2 1 SR 3.2.2013 581 100 2 3
205 2 1 PR 4.2.2013 17 100 2 3
206 2 1 AT 4.2.2013 -7.1 -9.3 -4.0 100 2 3
207 2 1 RH 4.2.2013 93 91 96 100 2 3
208 2 1 WS 4.2.2013 2.5 100 2 3
209 2 1 WD 4.2.2013 2475 100 2 3
210 2 1 SR 4.2.2013 1011 100 2 3
211 2 1 PR 5.2.2013 11 100 2 3
212 2 1 AT 5.2.2013 -2.2 -8.0 1.0 100 2 3
213 2 1 RH 5.2.2013 77 50 96 100 2 3
214 2 1 WS 5.2.2013 3.3 100 2 3
215 2 1 WD 5.2.2013 225 100 2 3
216 2 1 SR 5.2.2013 3322 100 2 3
217 2 1 PR 6.2.2013 0 100 2 3
218 2 1 AT 6.2.2013 -1.7 -2.9 0.3 100 2 3
219 2 1 RH 6.2.2013 78 55 100 100 2 3
220 2 1 WS 6.2.2013 5.2 100 2 3
221 2 1 WD 6.2.2013 2475 100 2 3
222 2 1 SR 6.2.2013 1308 100 2 3
223 2 1 PR 7.2.2013 14.2 100 2 3
224 2 1 AT 7.2.2013 -5.5 -7.8 -1.3 100 2 3
225 2 1 RH 7.2.2013 96 92 100 100 2 3
226 2 1 WS 7.2.2013 2.6 100 2 3
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HOTHyHOCT MeEpema

Bpoj
Pennu 6poj OrncepBanuja uncrpymenta | Kox Bapujabumne Datum Cpenma qHeBHa | MunnMmanHa gHeBHa | MakcuMmanHa JHEBHA COTrgK?(::eﬁzzg of rl;IOP:TI;J::; HCTZE;/; Ocrana sanaxama
equence number servation plot instrument ariable coae ate ally mean ally minimum ally maximum P ther observations
Seq b Ob fon pl . Variabl d b Daily Daily mini Daily i measure?nents over the Orlgli of data Stat(::; of data Other ob i
code
day
227 2 1 WD 7.2.2013 45 100 2 3
228 2 1 SR 7.2.2013 1392 100 2 3
229 2 1 PR 8.2.2013 0.7 100 2 3
230 2 1 AT 8.2.2013 -9.7 -10.3 -7.6 100 2 3
231 2 1 RH 8.2.2013 91 90 93 100 2 3
232 2 1 WS 8.2.2013 25 100 2 3
233 2 1 WD 8.2.2013 22.5 100 2 3
234 2 1 SR 8.2.2013 658 100 2 3
235 2 1 PR 9.2.2013 0.1 100 2 3
236 2 1 AT 9.2.2013 -8.1 -10.5 -6.2 100 2 3
237 2 1 RH 9.2.2013 92 90 94 100 2 3
238 2 1 WS 9.2.2013 3.8 100 2 3
239 2 1 WD 9.2.2013 180 100 2 3
240 2 1 SR 9.2.2013 294 100 2 3
241 2 1 PR 10.2.2013 3.4 100 2 3
242 2 1 AT 10.2.2013 -1.7 -9.0 -5.6 100 2 3
243 2 1 RH 10.2.2013 93 92 94 100 2 3
244 2 1 WS 10.2.2013 4 100 2 3
245 2 1 WD 10.2.2013 202.5 100 2 3
246 2 1 SR 10.2.2013 1583 100 2 3
247 2 1 PR 11.2.2013 1.9 100 2 3
248 2 1 AT 11.2.2013 -9 -11.1 -6.6 100 2 3
249 2 1 RH 11.2.2013 91 88 93 100 2 3
250 2 1 WS 11.2.2013 4.2 100 2 3
251 2 1 WD 11.2.2013 2475 100 2 3
252 2 1 SR 11.2.2013 1422 100 2 3
253 2 1 PR 12.2.2013 0 100 2 3
254 2 1 AT 12.2.2013 -2.9 -8.9 -2.3 100 2 3
255 2 1 RH 12.2.2013 97 94 98 100 2 3
256 2 1 WS 12.2.2013 7.9 100 2 3
257 2 1 WD 12.2.2013 180 100 2 3
258 2 1 SR 12.2.2013 986 100 2 3
259 2 1 PR 13.2.2013 0 100 2 3
260 2 1 AT 13.2.2013 -2.2 -2.8 -1.6 100 2 3
261 2 1 RH 13.2.2013 98 97 98 100 2 3
262 2 1 WS 13.2.2013 6.1 100 2 3
263 2 1 WD 13.2.2013 135 100 2 3
264 2 1 SR 13.2.2013 1050 100 2 3
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265 2 1 PR 14.2.2013 4.2 100 2 3
266 2 1 AT 14.2.2013 -3.9 -4.5 -2.0 100 2 3
267 2 1 RH 14.2.2013 97 95 100 100 2 3
268 2 1 WS 14.2.2013 4.3 100 2 3
269 2 1 WD 14.2.2013 67.5 100 2 3
270 2 1 SR 14.2.2013 1958 100 2 3
271 2 1 PR 15.2.2013 0.1 100 2 3
272 2 1 AT 15.2.2013 -3.3 -5.3 -1.0 100 2 3
273 2 1 RH 15.2.2013 97 95 99 100 2 3
274 2 1 WS 15.2.2013 2.6 100 2 3
275 2 1 WD 15.2.2013 225 100 2 3
276 2 1 SR 15.2.2013 1517 100 2 3
277 2 1 PR 16.2.2013 0.1 100 2 3
278 2 1 AT 16.2.2013 -5.4 -7.2 -2.5 100 2 3
279 2 1 RH 16.2.2013 95 94 97 100 2 3
280 2 1 WS 16.2.2013 1.5 100 2 3
281 2 1 WD 16.2.2013 45 100 2 3
282 2 1 SR 16.2.2013 1672 100 2 3
283 2 1 PR 17.2.2013 1 100 2 3
284 2 1 AT 17.2.2013 -5.5 -6.1 -3.8 100 2 3
285 2 1 RH 17.2.2013 95 94 96 100 2 3
286 2 1 WS 17.2.2013 3.1 100 2 3
287 2 1 WD 17.2.2013 90 100 2 3
288 2 1 SR 17.2.2013 1567 100 2 3
289 2 1 PR 18.2.2013 0.4 100 2 3
290 2 1 AT 18.2.2013 -4.6 -6.1 -3.6 100 2 3
291 2 1 RH 18.2.2013 96 94 96 100 2 3
292 2 1 WS 18.2.2013 3.6 100 2 3
293 2 1 WD 18.2.2013 1125 100 2 3
294 2 1 SR 18.2.2013 1467 100 2 3
295 2 1 PR 19.2.2013 6 100 2 3
296 2 1 AT 19.2.2013 -5.1 -6.1 -2.8 100 2 3
297 2 1 RH 19.2.2013 95 94 97 100 2 3
298 2 1 WS 19.2.2013 1.4 100 2 3
299 2 1 WD 19.2.2013 45 100 2 3
300 2 1 SR 19.2.2013 1478 100 2 3
301 2 1 PR 20.2.2013 1.3 100 2 3
302 2 1 AT 20.2.2013 -5.2 -7.8 -2.7 100 2 3
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303 2 1 RH 20.2.2013 95 93 96 100 2 3
304 2 1 WS 20.2.2013 3.2 100 2 3
305 2 1 WD 20.2.2013 2475 100 2 3
306 2 1 SR 20.2.2013 1656 100 2 3
307 2 1 PR 21.2.2013 1.8 100 2 3
308 2 1 AT 21.2.2013 -2.5 -5.7 -1.1 100 2 3
309 2 1 RH 21.2.2013 91 70 98 100 2 3
310 2 1 WS 21.2.2013 5 100 2 3
311 2 1 WD 21.2.2013 157.5 100 2 3
312 2 1 SR 21.2.2013 1919 100 2 3
313 2 1 PR 22.2.2013 3.3 100 2 3
314 2 1 AT 22.2.2013 -1.6 -3.1 0.3 100 2 3
315 2 1 RH 22.2.2013 99 97 100 100 2 3
316 2 1 WS 22.2.2013 4.8 100 2 3
317 2 1 WD 22.2.2013 180 100 2 3
318 2 1 SR 22.2.2013 2033 100 2 3
319 2 1 PR 23.2.2013 1.9 100 2 3
320 2 1 AT 23.2.2013 0 -2.7 11 100 2 3
321 2 1 RH 23.2.2013 100 99 100 100 2 3
322 2 1 WS 23.2.2013 8.4 100 2 3
323 2 1 WD 23.2.2013 180 100 2 3
324 2 1 SR 23.2.2013 1561 100 2 3
325 2 1 PR 24.2.2013 0 100 2 3
326 2 1 AT 24.2.2013 8.2 6.8 10.0 100 2 3
327 2 1 RH 24.2.2013 100 97 100 100 2 3
328 2 1 WS 24.2.2013 7.6 100 2 3
329 2 1 WD 24.2.2013 180 100 2 3
330 2 1 SR 24.2.2013 906 100 2 3
331 2 1 PR 25.2.2013 55 100 2 3
332 2 1 AT 25.2.2013 0.2 -0.4 17 100 2 3
333 2 1 RH 25.2.2013 100 98 100 100 2 3
334 2 1 WS 25.2.2013 4.3 100 2 3
335 2 1 WD 25.2.2013 157.5 100 2 3
336 2 1 SR 25.2.2013 1014 100 2 3
337 2 1 PR 26.2.2013 13.4 100 2 3
338 2 1 AT 26.2.2013 -1.5 -2.2 0.6 100 2 3
339 2 1 RH 26.2.2013 99 98 100 100 2 3
340 2 1 WS 26.2.2013 2.1 100 2 3
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341 2 1 WD 26.2.2013 90 100 2 3
342 2 1 SR 26.2.2013 700 100 2 3
343 2 1 PR 27.2.2013 0.6 100 2 3
344 2 1 AT 27.2.2013 -5 -7.1 -2.2 100 2 3
345 2 1 RH 27.2.2013 96 93 98 100 2 3
346 2 1 WS 27.2.2013 2.8 100 2 3
347 2 1 WD 27.2.2013 67.5 100 2 3
348 2 1 SR 27.2.2013 894 100 2 3
349 2 1 PR 28.2.2013 25 100 2 3
350 2 1 AT 28.2.2013 -6 -9.5 -0.5 100 2 3
351 2 1 RH 28.2.2013 92 75 98 100 2 3
352 2 1 WS 28.2.2013 1.5 100 2 3
353 2 1 WD 28.2.2013 90 100 2 3
354 2 1 SR 28.2.2013 2808 100 2 3
355 2 1 PR 1.3.2013 0 100 2 3
356 2 1 AT 1.3.2013 -2.6 -9.2 2.4 100 2 3
357 2 1 RH 1.3.2013 75 47 94 100 2 3
358 2 1 WS 1.3.2013 1.9 100 2 3
359 2 1 WD 1.3.2013 270 100 2 3
360 2 1 SR 1.3.2013 5392 100 2 3
361 2 1 PR 2.3.2013 0 100 2 3
362 2 1 AT 2.3.2013 -4.8 -7.4 -1.4 100 2 3
363 2 1 RH 2.3.2013 94 84 97 100 2 3
364 2 1 WS 2.3.2013 24 100 2 3
365 2 1 WD 2.3.2013 67.5 100 2 3
366 2 1 SR 2.3.2013 1642 100 2 3
367 2 1 PR 3.3.2013 0 100 2 3
368 2 1 AT 3.3.2013 -5 -12.0 1.2 100 2 3
369 2 1 RH 3.3.2013 61 35 91 100 2 3
370 2 1 WS 3.3.2013 2.3 100 2 3
371 2 1 WD 3.3.2013 67.5 100 2 3
372 2 1 SR 3.3.2013 6117 100 2 3
373 2 1 PR 4.3.2013 0 100 2 3
374 2 1 AT 4.3.2013 -5.2 -8.3 0.8 100 2 3
375 2 1 RH 4.3.2013 72 45 93 100 2 3
376 2 1 WS 4.3.2013 2.8 100 2 3
377 2 1 WD 4.3.2013 67.5 100 2 3
378 2 1 SR 4.3.2013 4478 100 2 3
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379 2 1 PR 5.3.2013 0 100 2 3
380 2 1 AT 5.3.2013 2 -2.8 10.0 100 2 3
381 2 1 RH 5.3.2013 45 24 65 100 2 3
382 2 1 WS 5.3.2013 4.1 100 2 3
383 2 1 WD 5.3.2013 1575 100 2 3
384 2 1 SR 5.3.2013 5219 100 2 3
385 2 1 PR 6.3.2013 0 100 2 3
386 2 1 AT 6.3.2013 0 -2.0 2.7 100 2 3
387 2 1 RH 6.3.2013 83 64 99 100 2 3
388 2 1 WS 6.3.2013 6.1 100 2 3
389 2 1 WD 6.3.2013 202.5 100 2 3
390 2 1 SR 6.3.2013 1592 100 2 3
391 2 1 PR 7.3.2013 1.9 100 2 3
392 2 1 AT 7.3.2013 0.6 -2.2 2.2 100 2 3
393 2 1 RH 7.3.2013 98 86 100 100 2 3
394 2 1 WS 7.3.2013 5.8 100 2 3
395 2 1 WD 7.3.2013 2475 100 2 3
396 2 1 SR 7.3.2013 1158 100 2 3
397 2 1 PR 8.3.2013 6.9 100 2 3
398 2 1 AT 8.3.2013 2.7 15 5.6 100 2 3
399 2 1 RH 8.3.2013 98 85 100 100 2 3
400 2 1 WS 8.3.2013 3.6 100 2 3
401 2 1 WD 8.3.2013 2475 100 2 3
402 2 1 SR 8.3.2013 2328 100 2 3
403 2 1 PR 9.3.2013 4 100 2 3
404 2 1 AT 9.3.2013 2.1 15 3.5 100 2 3
405 2 1 RH 9.3.2013 100 99 100 100 2 3
406 2 1 WS 9.3.2013 4.8 100 2 3
407 2 1 WD 9.3.2013 2475 100 2 3
408 2 1 SR 9.3.2013 1508 100 2 3
409 2 1 PR 10.3.2013 3.3 100 2 3
410 2 1 AT 10.3.2013 1.8 0.9 48 100 2 3
411 2 1 RH 10.3.2013 88 64 100 100 2 3
412 2 1 WS 10.3.2013 6.3 100 2 3
413 2 1 WD 10.3.2013 2475 100 2 3
414 2 1 SR 10.3.2013 1575 100 2 3
415 2 1 PR 11.3.2013 11.2 100 2 3
416 2 1 AT 11.3.2013 0.1 -0.7 2.6 100 2 3
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417 2 1 RH 11.3.2013 100 100 100 100 2 3
418 2 1 WS 11.3.2013 5.4 100 2 3
419 2 1 WD 11.3.2013 2475 100 2 3
420 2 1 SR 11.3.2013 1478 100 2 3
421 2 1 PR 12.3.2013 0.5 100 2 3
422 2 1 AT 12.3.2013 -1 -1.4 0.8 100 2 3
423 2 1 RH 12.3.2013 100 99 100 100 2 3
424 2 1 WS 12.3.2013 3.8 100 2 3
425 2 1 WD 12.3.2013 2475 100 2 3
426 2 1 SR 12.3.2013 2022 100 2 3
427 2 1 PR 13.3.2013 6.7 100 2 3
428 2 1 AT 13.3.2013 -0.9 -2.0 2.3 100 2 3
429 2 1 RH 13.3.2013 99 98 100 100 2 3
430 2 1 WS 13.3.2013 6.4 100 2 3
431 2 1 WD 13.3.2013 202.5 100 2 3
432 2 1 SR 13.3.2013 1661 100 2 3
433 2 1 PR 14.3.2013 2.2 100 2 3
434 2 1 AT 14.3.2013 -1.1 -2.0 -0.9 100 2 3
435 2 1 RH 14.3.2013 99 94 100 100 2 3
436 2 1 WS 14.3.2013 6.2 100 2 3
437 2 1 WD 14.3.2013 202.5 100 2 3
438 2 1 SR 14.3.2013 386 100 2 3
439 2 1 PR 15.3.2013 43.8 100 2 3
440 2 1 AT 15.3.2013 -12.4 -13.5 -1.3 100 2 3
441 2 1 RH 15.3.2013 89 88 94 100 2 3
442 2 1 WS 15.3.2013 2.9 100 2 3
443 2 1 WD 15.3.2013 315 100 2 3
444 2 1 SR 15.3.2013 836 100 2 3
445 2 1 PR 16.3.2013 35 100 2 3
446 2 1 AT 16.3.2013 -13.4 -14.1 -11.4 100 2 3
447 2 1 RH 16.3.2013 88 85 89 100 2 3
448 2 1 WS 16.3.2013 2.7 100 2 3
449 2 1 WD 16.3.2013 337.5 100 2 3
450 2 1 SR 16.3.2013 2681 100 2 3
451 2 1 PR 17.3.2013 1.4

452 2 1 AT 17.3.2013 -7.9 -18.4 -4.7

453 2 1 RH 17.3.2013 82 62 92

454 2 1 WS 17.3.2013 4.7
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455 2 1 WD 17.3.2013 180

456 2 1 SR 17.3.2013 6067

457 2 1 PR 18.3.2013 0.3 100 2 3
458 2 1 AT 18.3.2013 -2.4 -7.3 1.0 100 2 3
459 2 1 RH 18.3.2013 95 82 99 100 2 3
460 2 1 WS 18.3.2013 5.3 100 2 3
461 2 1 WD 18.3.2013 2475 100 2 3
462 2 1 SR 18.3.2013 1244 100 2 3
463 2 1 PR 19.3.2013 1.2 100 2 3
464 2 1 AT 19.3.2013 -1.6 -3.3 0.5 100 2 3
465 2 1 RH 19.3.2013 94 83 100 100 2 3
466 2 1 WS 19.3.2013 8.1 100 2 3
467 2 1 WD 19.3.2013 270 100 2 3
468 2 1 SR 19.3.2013 2033 100 2 3
469 2 1 PR 20.3.2013 1.2 100 2 3
470 2 1 AT 20.3.2013 1.3 -4.5 43 100 2 3
471 2 1 RH 20.3.2013 68 50 90 100 2 3
472 2 1 WS 20.3.2013 4.6 100 2 3
473 2 1 WD 20.3.2013 180 100 2 3
474 2 1 SR 20.3.2013 6147 100 2 3
475 2 1 PR 21.3.2013 0.7 100 2 3
476 2 1 AT 21.3.2013 -1.9 -4.9 3.6 100 2 3
477 2 1 RH 21.3.2013 97 72 100 100 2 3
478 2 1 WS 21.3.2013 5.8 100 2 3
479 2 1 WD 21.3.2013 202.5 100 2 3
480 2 1 SR 21.3.2013 1286 100 2 3
481 2 1 PR 22.3.2013 15.2 100 2 3
482 2 1 AT 22.3.2013 -7.8 -9.2 -4.9 100 2 3
483 2 1 RH 22.3.2013 93 91 94 100 2 3
484 2 1 WS 22.3.2013 5 100 2 3
485 2 1 WD 22.3.2013 315 100 2 3
486 2 1 SR 22.3.2013 1633 100 2 3
487 2 1 PR 23.3.2013 0.1 100 2 3
488 2 1 AT 23.3.2013 -3.2 -10.4 2.0 100 2 3
489 2 1 RH 23.3.2013 69 43 92 100 2 3
490 2 1 WS 23.3.2013 2.7 100 2 3
491 2 1 WD 23.3.2013 202.5 100 2 3
492 2 1 SR 23.3.2013 6133 100 2 3
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493 2 1 PR 24.3.2013 0 100 2 3
494 2 1 AT 24.3.2013 1 -4.8 3.7 100 2 3
495 2 1 RH 24.3.2013 54 40 80 100 2 3
496 2 1 WS 24.3.2013 3.8 100 2 3
497 2 1 WD 24.3.2013 157.5 100 2 3
498 2 1 SR 24.3.2013 4228 100 2 3
499 2 1 PR 25.3.2013 0 100 2 3
500 2 1 AT 25.3.2013 1.1 -1.2 3.5 100 2 3
501 2 1 RH 25.3.2013 92 56 100 100 2 3
502 2 1 WS 25.3.2013 7 100 2 3
503 2 1 WD 25.3.2013 157.5 100 2 3
504 2 1 SR 25.3.2013 1564 100 2 3
505 2 1 PR 26.3.2013 11.3 100 2 3
506 2 1 AT 26.3.2013 -0.6 -1.6 1.6 100 2 3
507 2 1 RH 26.3.2013 100 98 100 100 2 3
508 2 1 WS 26.3.2013 5.1 100 2 3
509 2 1 WD 26.3.2013 247.5 100 2 3
510 2 1 SR 26.3.2013 1219 100 2 3
511 2 1 PR 27.3.2013 175 100 2 3
512 2 1 AT 27.3.2013 -2.2 -2.6 -0.6 100 2 3
513 2 1 RH 27.3.2013 98 97 99 100 2 3
514 2 1 WS 27.3.2013 3.2 100 2 3
515 2 1 WD 27.3.2013 247.5 100 2 3
516 2 1 SR 27.3.2013 831 100 2 3
517 2 1 PR 28.3.2013 6.9 100 2 3
518 2 1 AT 28.3.2013 -0.2 -4.5 2.9 100 2 3
519 2 1 RH 28.3.2013 87 59 100 100 2 3
520 2 1 WS 28.3.2013 4.2 100 2 3
521 2 1 WD 28.3.2013 270 100 2 3
522 2 1 SR 28.3.2013 4642 100 2 3
523 2 1 PR 29.3.2013 0.7 100 2 3
524 2 1 AT 29.3.2013 1.9 0.6 3.0 100 2 3
525 2 1 RH 29.3.2013 100 100 100 100 2 3
526 2 1 WS 29.3.2013 6.2 100 2 3
527 2 1 WD 29.3.2013 202.5 100 2 3
528 2 1 SR 29.3.2013 1214 100 2 3
529 2 1 PR 30.3.2013 0 100 2 3
530 2 1 AT 30.3.2013 11.7 7.1 14.9 100 2 3
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531 2 1 RH 30.3.2013 94 64 100 100 2 3
532 2 1 WS 30.3.2013 7.7 100 2 3
533 2 1 WD 30.3.2013 225 100 2 3
534 2 1 SR 30.3.2013 3558 100 2 3
535 2 1 PR 31.3.2013 0 100 2 3
536 2 1 AT 31.3.2013 1.7 0.3 39 100 2 3
537 2 1 RH 31.3.2013 100 100 100 100 2 3
538 2 1 WS 31.3.2013 79 100 2 3
539 2 1 WD 31.3.2013 225 100 2 3
540 2 1 SR 31.3.2013 1233 100 2 3
541 2 1 PR 1.4.2013 8.6 100 2 3
542 2 1 AT 1.4.2013 0.7 -1.0 2.6 100 2 3
543 2 1 RH 1.4.2013 97 86 100 100 2 3
544 2 1 WS 1.4.2013 4.9 100 2 3
545 2 1 WD 1.4.2013 225 100 2 3
546 2 1 SR 1.4.2013 2347 100 2 3
547 2 1 PR 2.4.2013 0.6 100 2 3
548 2 1 AT 2.4.2013 0.2 0.2 3.0 100 2 3
549 2 1 RH 2.4.2013 100 95 100 100 2 3
550 2 1 WS 2.4.2013 7.4 100 2 3
551 2 1 WD 2.4.2013 180 100 2 3
552 2 1 SR 2.4.2013 1236 100 2 3
553 2 1 PR 3.4.2013 0.7 100 2 3
554 2 1 AT 3.4.2013 1 0.1 3.8 100 2 3
555 2 1 RH 3.4.2013 96 86 100 100 2 3
556 2 1 WS 3.4.2013 1.9 100 2 3
557 2 1 WD 3.4.2013 202.5 100 2 3
558 2 1 SR 3.4.2013 1897 100 2 3
559 2 1 PR 4.4.2013 1.2 100 2 3
560 2 1 AT 4.4.2013 0.1 -0.9 2.6 100 2 3
561 2 1 RH 4.4.2013 94 64 100 100 2 3
562 2 1 WS 4.4.2013 4.3 100 2 3
563 2 1 WD 4.4.2013 2475 100 2 3
564 2 1 SR 4.4.2013 1933 100 2 3
565 2 1 PR 5.4.2013 0.2 100 2 3
566 2 1 AT 5.4.2013 1.9 0.2 3.2 100 2 3
567 2 1 RH 5.4.2013 83 34 100 100 2 3
568 2 1 WS 5.4.2013 6.8 100 2 3
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569 2 1 WD 5.4.2013 202.5 100 2 3
570 2 1 SR 5.4.2013 986 100 2 3
571 2 1 PR 6.4.2013 1.9 100 2 3
572 2 1 AT 6.4.2013 3 1.4 7.6 100 2 3
573 2 1 RH 6.4.2013 91 62 100 100 2 3
574 2 1 WS 6.4.2013 4 100 2 3
575 2 1 WD 6.4.2013 2475 100 2 3
576 2 1 SR 6.4.2013 5056 100 2 3
577 2 1 PR 7.4.2013 0 100 2 3
578 2 1 AT 7.4.2013 2.1 -2.3 2.2 100 2 3
579 2 1 RH 7.4.2013 98 95 100 100 2 3
580 2 1 WS 7.4.2013 5.1 100 2 3
581 2 1 WD 7.4.2013 45 100 2 3
582 2 1 SR 7.4.2013 1886 100 2 3
583 2 1 PR 8.4.2013 215 100 2 3
584 2 1 AT 8.4.2013 -1.5 -3.8 0.4 100 2 3
585 2 1 RH 8.4.2013 96 92 99 100 2 3
586 2 1 WS 8.4.2013 2.8 100 2 3
587 2 1 WD 8.4.2013 67.5 100 2 3
588 2 1 SR 8.4.2013 2903 100 2 3
589 2 1 PR 9.4.2013 3.3 100 2 3
590 2 1 AT 9.4.2013 -0.6 -2.5 0.3 100 2 3
591 2 1 RH 9.4.2013 99 94 100 100 2 3
592 2 1 WS 9.4.2013 4 100 2 3
593 2 1 WD 9.4.2013 2475 100 2 3
594 2 1 SR 9.4.2013 1994 100 2 3
595 2 1 PR 10.4.2013 1.8 100 2 3
596 2 1 AT 10.4.2013 1.2 -0.8 4.0 100 2 3
597 2 1 RH 10.4.2013 99 93 100 100 2 3
598 2 1 WS 10.4.2013 3.8 100 2 3
599 2 1 WD 10.4.2013 2475 100 2 3
600 2 1 SR 10.4.2013 3989 100 2 3
601 2 1 PR 11.4.2013 2.7 100 2 3
602 2 1 AT 11.4.2013 3.7 0.2 7.7 100 2 3
603 2 1 RH 11.4.2013 81 45 100 100 2 3
604 2 1 WS 11.4.2013 25 100 2 3
605 2 1 WD 11.4.2013 270 100 2 3
606 2 1 SR 11.4.2013 5717 100 2 3
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607 2 1 PR 12.4.2013 0 100 2 3
608 2 1 AT 12.4.2013 55 2.4 9.6 100 2 3
609 2 1 RH 12.4.2013 78 59 97 100 2 3
610 2 1 WS 12.4.2013 4.1 100 2 3
611 2 1 WD 12.4.2013 225 100 2 3
612 2 1 SR 12.4.2013 4200 100 2 3
613 2 1 PR 13.4.2013 0 100 2 3
614 2 1 AT 13.4.2013 4.5 2.6 9.0 100 2 3
615 2 1 RH 13.4.2013 86 64 99 100 2 3
616 2 1 WS 13.4.2013 3.6 100 2 3
617 2 1 WD 13.4.2013 2475 100 2 3
618 2 1 SR 13.4.2013 3872 100 2 3
619 2 1 PR 14.4.2013 0.2 100 2 3
620 2 1 AT 14.4.2013 1.8 0.1 5.6 100 2 3
621 2 1 RH 14.4.2013 74 47 98 100 2 3
622 2 1 WS 14.4.2013 3.1 100 2 3
623 2 1 WD 14.4.2013 45 100 2 3
624 2 1 SR 14.4.2013 4572 100 2 3
625 2 1 PR 15.4.2013 0 100 2 3
626 2 1 AT 15.4.2013 0.8 -1.6 49 100 2 3
627 2 1 RH 15.4.2013 70 40 93 100 2 3
628 2 1 WS 15.4.2013 4 100 2 3
629 2 1 WD 15.4.2013 45 100 2 3
630 2 1 SR 15.4.2013 6578 100 2 3
631 2 1 PR 16.4.2013 0.5 100 2 3
632 2 1 AT 16.4.2013 1.8 -2.8 52 100 2 3
633 2 1 RH 16.4.2013 79 53 97 100 2 3
634 2 1 WS 16.4.2013 3.4 100 2 3
635 2 1 WD 16.4.2013 67.5 100 2 3
636 2 1 SR 16.4.2013 5967 100 2 3
637 2 1 PR 17.4.2013 0 100 2 3
638 2 1 AT 17.4.2013 3.6 -1.0 8.0 100 2 3
639 2 1 RH 17.4.2013 66 33 97 100 2 3
640 2 1 WS 17.4.2013 3 100 2 3
641 2 1 WD 17.4.2013 67.5 100 2 3
642 2 1 SR 17.4.2013 6928 100 2 3
643 2 1 PR 18.4.2013 0 100 2 3
644 2 1 AT 18.4.2013 4.5 0.4 8.2 100 2 3
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645 2 1 RH 18.4.2013 68 47 95 100 2 3
646 2 1 WS 18.4.2013 3.3 100 2 3
647 2 1 WD 18.4.2013 67.5 100 2 3
648 2 1 SR 18.4.2013 5331 100 2 3
649 2 1 PR 19.4.2013 0 100 2 3
650 2 1 AT 19.4.2013 2.9 -0.5 7.7 100 2 3
651 2 1 RH 19.4.2013 55 40 81 100 2 3
652 2 1 WS 19.4.2013 3.4 100 2 3
653 2 1 WD 19.4.2013 67.5 100 2 3
654 2 1 SR 19.4.2013 6958 100 2 3
655 2 1 PR 20.4.2013 0 100 2 3
656 2 1 AT 20.4.2013 5 -0.8 9.3 100 2 3
657 2 1 RH 20.4.2013 64 46 82 100 2 3
658 2 1 WS 20.4.2013 3 100 2 3
659 2 1 WD 20.4.2013 67.5 100 2 3
660 2 1 SR 20.4.2013 5222 100 2 3
661 2 1 PR 21.4.2013 0 100 2 3
662 2 1 AT 21.4.2013 6.6 2.7 10.5 100 2 3
663 2 1 RH 21.4.2013 47 32 72 100 2 3
664 2 1 WS 21.4.2013 3.3 100 2 3
665 2 1 WD 21.4.2013 112.5 100 2 3
666 2 1 SR 21.4.2013 5878 100 2 3
667 2 1 PR 22.4.2013 0 100 2 3
668 2 1 AT 22.4.2013 6.3 4.3 10.9 100 2 3
669 2 1 RH 22.4.2013 65 45 100 100 2 3
670 2 1 WS 22.4.2013 4.8 100 2 3
671 2 1 WD 22.4.2013 180 100 2 3
672 2 1 SR 22.4.2013 6606 100 2 3
673 2 1 PR 23.4.2013 0.3 100 2 3
674 2 1 AT 23.4.2013 5 2.2 10.4 100 2 3
675 2 1 RH 23.4.2013 79 50 100 100 2 3
676 2 1 WS 23.4.2013 2.3 100 2 3
677 2 1 WD 23.4.2013 157.5 100 2 3
678 2 1 SR 23.4.2013 5558 100 2 3
679 2 1 PR 24.4.2013 0 100 2 3
680 2 1 AT 24.4.2013 6.6 2.2 12.6 100 2 3
681 2 1 RH 24.4.2013 72 48 92 100 2 3
682 2 1 WS 24.4.2013 2.6 100 2 3
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683 2 1 WD 24.4.2013 67.5 100 2 3
684 2 1 SR 24.4.2013 5031 100 2 3
685 2 1 PR 25.4.2013 0 100 2 3
686 2 1 AT 25.4.2013 10.9 2.8 17.2 100 2 3
687 2 1 RH 25.4.2013 53 23 93 100 2 3
688 2 1 WS 25.4.2013 25 100 2 3
689 2 1 WD 25.4.2013 112.5 100 2 3
690 2 1 SR 25.4.2013 7617 100 2 3
691 2 1 PR 26.4.2013 0 100 2 3
692 2 1 AT 26.4.2013 13.6 4.3 19.1 100 2 3
693 2 1 RH 26.4.2013 48 25 91 100 2 3
694 2 1 WS 26.4.2013 3 100 2 3
695 2 1 WD 26.4.2013 2475 100 2 3
696 2 1 SR 26.4.2013 7544 100 2 3
697 2 1 PR 27.4.2013 0 100 2 3
698 2 1 AT 27.4.2013 10.4 7.7 17.0 100 2 3
699 2 1 RH 27.4.2013 36 25 54 100 2 3
700 2 1 WS 27.4.2013 5.1 100 2 3
701 2 1 WD 27.4.2013 225 100 2 3
702 2 1 SR 27.4.2013 7803 100 2 3
703 2 1 PR 28.4.2013 0 100 2 3
704 2 1 AT 28.4.2013 10.8 5.8 16.4 100 2 3
705 2 1 RH 28.4.2013 45 35 69 100 2 3
706 2 1 WS 28.4.2013 4.7 100 2 3
707 2 1 WD 28.4.2013 2475 100 2 3
708 2 1 SR 28.4.2013 6597 100 2 3
709 2 1 PR 29.4.2013 0 100 2 3
710 2 1 AT 29.4.2013 14.3 3.3 19.0 100 2 3
711 2 1 RH 29.4.2013 45 25 89 100 2 3
712 2 1 WS 29.4.2013 2.9 100 2 3
713 2 1 WD 29.4.2013 157.5 100 2 3
714 2 1 SR 29.4.2013 8192 100 2 3
715 2 1 PR 30.4.2013 0 100 2 3
716 2 1 AT 30.4.2013 15 11.0 19.8 100 2 3
717 2 1 RH 30.4.2013 44 31 74 100 2 3
718 2 1 WS 30.4.2013 3.6 100 2 3
719 2 1 WD 30.4.2013 157.5 100 2 3
720 2 1 SR 30.4.2013 8005.6 100 2 3
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721 2 1 PR 1.5.2013 0 100 2 3
722 2 1 AT 1.5.2013 14 6.3 18.5 100 2 3
723 2 1 RH 1.5.2013 66 37 93 100 2 3
724 2 1 WS 1.5.2013 2.7 100 2 3
725 2 1 WD 1.5.2013 90 100 2 3
726 2 1 SR 1.5.2013 4119 100 2 3
727 2 1 PR 2.5.2013 0 100 2 3
728 2 1 AT 2.5.2013 14.7 9.0 19.6 100 2 3
729 2 1 RH 2.5.2013 52 33 84 100 2 3
730 2 1 WS 2.5.2013 4.1 100 2 3
731 2 1 WD 2.5.2013 90 100 2 3
732 2 1 SR 2.5.2013 7533 100 2 3
733 2 1 PR 3.5.2013 0.7 100 2 3
734 2 1 AT 3.5.2013 114 6.3 17.1 100 2 3
735 2 1 RH 3.5.2013 56 35 82 100 2 3
736 2 1 WS 3.5.2013 2.8 100 2 3
737 2 1 WD 3.5.2013 2475 100 2 3
738 2 1 SR 3.5.2013 4811 100 2 3
739 2 1 PR 4.5.2013 0 100 2 3
740 2 1 AT 4.5.2013 11.2 5.1 16.5 100 2 3
741 2 1 RH 4.5.2013 70 40 98 100 2 3
742 2 1 WS 4.5.2013 2.7 100 2 3
743 2 1 WD 4.5.2013 67.5 100 2 3
744 2 1 SR 4.5.2013 6139 100 2 3
745 2 1 PR 5.5.2013 0 100 2 3
746 2 1 AT 5.5.2013 13 5.6 16.3 100 2 3
747 2 1 RH 5.5.2013 67 50 93 100 2 3
748 2 1 WS 5.5.2013 3.5 100 2 3
749 2 1 WD 5.5.2013 90 100 2 3
750 2 1 SR 5.5.2013 7022 100 2 3
751 2 1 PR 6.5.2013 0.3 100 2 3
752 2 1 AT 6.5.2013 114 8.9 17.0 100 2 3
753 2 1 RH 6.5.2013 7 53 99 100 2 3
754 2 1 WS 6.5.2013 4.6 100 2 3
755 2 1 WD 6.5.2013 90 100 2 3
756 2 1 SR 6.5.2013 5239 100 2 3
757 2 1 PR 7.5.2013 5.9 100 2 3
758 2 1 AT 7.5.2013 8.6 5.3 11.2 100 2 3
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759 2 1 RH 7.5.2013 96 88 100 100 2 3
760 2 1 WS 7.5.2013 4.1 100 2 3
761 2 1 WD 7.5.2013 1125 100 2 3
762 2 1 SR 7.5.2013 4075 100 2 3
763 2 1 PR 8.5.2013 25.4 100 2 3
764 2 1 AT 8.5.2013 8.1 7.0 12.1 100 2 3
765 2 1 RH 8.5.2013 91 77 100 100 2 3
766 2 1 WS 8.5.2013 53 100 2 3
767 2 1 WD 8.5.2013 90 100 2 3
768 2 1 SR 8.5.2013 4556 100 2 3
769 2 1 PR 9.5.2013 2.6 100 2 3
770 2 1 AT 9.5.2013 6.2 55 7.7 100 2 3
771 2 1 RH 9.5.2013 97 87 100 100 2 3
772 2 1 WS 9.5.2013 5.7 100 2 3
773 2 1 WD 9.5.2013 90 100 2 3
774 2 1 SR 9.5.2013 3583 100 2 3
775 2 1 PR 10.5.2013 1.3 100 2 3
776 2 1 AT 10.5.2013 11.7 5.0 16.6 100 2 3
77 2 1 RH 10.5.2013 73 45 99 100 2 3
778 2 1 WS 10.5.2013 3.3 100 2 3
779 2 1 WD 10.5.2013 90 100 2 3
780 2 1 SR 10.5.2013 7606 100 2 3
781 2 1 PR 11.5.2013 0 100 2 3
782 2 1 AT 11.5.2013 9.3 5.0 14.1 100 2 3
783 2 1 RH 11.5.2013 88 68 99 100 2 3
784 2 1 WS 11.5.2013 2.3 100 2 3
785 2 1 WD 11.5.2013 90 100 2 3
786 2 1 SR 11.5.2013 2861 100 2 3
787 2 1 PR 12.5.2013 0 100 2 3
788 2 1 AT 12.5.2013 5.4 5.2 8.8 100 2 3
789 2 1 RH 12.5.2013 99 94 100 100 2 3
790 2 1 WS 12.5.2013 2.3 100 2 3
791 2 1 WD 12.5.2013 45 100 2 3
792 2 1 SR 12.5.2013 2069 100 2 3
793 2 1 PR 13.5.2013 35.6 100 2 3
794 2 1 AT 13.5.2013 11 0.4 4.4 100 2 3
795 2 1 RH 13.5.2013 100 100 100 100 2 3
796 2 1 WS 13.5.2013 3.1 100 2 3
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797 2 1 WD 13.5.2013 22.5 100 2 3
798 2 1 SR 13.5.2013 1092 100 2 3
799 2 1 PR 14.5.2013 8.3 100 2 3
800 2 1 AT 14.5.2013 3.3 -0.2 8.4 100 2 3
801 2 1 RH 14.5.2013 84 56 100 100 2 3
802 2 1 WS 14.5.2013 2.7 100 2 3
803 2 1 WD 14.5.2013 45 100 2 3
804 2 1 SR 14.5.2013 7203 100 2 3
805 2 1 PR 15.5.2013 0 100 2 3
806 2 1 AT 15.5.2013 8.6 2.3 13.4 100 2 3
807 2 1 RH 15.5.2013 75 50 96 100 2 3
808 2 1 WS 15.5.2013 3 100 2 3
809 2 1 WD 15.5.2013 202.5 100 2 3
810 2 1 SR 15.5.2013 8369 100 2 3
811 2 1 PR 16.5.2013 0 100 2 3
812 2 1 AT 16.5.2013 9.4 6.3 12.0 100 2 3
813 2 1 RH 16.5.2013 76 32 98 100 2 3
814 2 1 WS 16.5.2013 5.5 100 2 3
815 2 1 WD 16.5.2013 180 100 2 3
816 2 1 SR 16.5.2013 3814 100 2 3
817 2 1 PR 17.5.2013 0.1 100 2 3
818 2 1 AT 17.5.2013 9.7 8.0 13.4 100 2 3
819 2 1 RH 17.5.2013 90 69 100 100 2 3
820 2 1 WS 17.5.2013 5.8 100 2 3
821 2 1 WD 17.5.2013 2475 100 2 3
822 2 1 SR 17.5.2013 5964 100 2 3
823 2 1 PR 18.5.2013 3.8 100 2 3
824 2 1 AT 18.5.2013 11.8 7.1 16.4 100 2 3
825 2 1 RH 18.5.2013 56 32 89 100 2 3
826 2 1 WS 18.5.2013 4.7 100 2 3
827 2 1 WD 18.5.2013 2475 100 2 3
828 2 1 SR 18.5.2013 8508 100 2 3
829 2 1 PR 19.5.2013 0 100 2 3
830 2 1 AT 19.5.2013 13.8 7.5 18.0 100 2 3
831 2 1 RH 19.5.2013 43 33 58 100 2 3
832 2 1 WS 19.5.2013 4.5 100 2 3
833 2 1 WD 19.5.2013 202.5 100 2 3
834 2 1 SR 19.5.2013 8203 100 2 3
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835 2 1 PR 20.5.2013 0 100 2 3
836 2 1 AT 20.5.2013 11.2 7.1 16.2 100 2 3
837 2 1 RH 20.5.2013 63 32 84 100 2 3
838 2 1 WS 20.5.2013 3.5 100 2 3
839 2 1 WD 20.5.2013 225 100 2 3
840 2 1 SR 20.5.2013 7889 100 2 3
841 2 1 PR 21.5.2013 0 100 2 3
842 2 1 AT 21.5.2013 113 4.1 16.5 100 2 3
843 2 1 RH 21.5.2013 57 44 68 100 2 3
844 2 1 WS 21.5.2013 4.1 100 2 3
845 2 1 WD 21.5.2013 2475 100 2 3
846 2 1 SR 21.5.2013 8636 100 2 3
847 2 1 PR 22.5.2013 1.1 100 2 3
848 2 1 AT 22.5.2013 9.2 6.1 14.3 100 2 3
849 2 1 RH 22.5.2013 88 66 100 100 2 3
850 2 1 WS 22.5.2013 5 100 2 3
851 2 1 WD 22.5.2013 202.5 100 2 3
852 2 1 SR 22.5.2013 4719 100 2 3
853 2 1 PR 23.5.2013 70.5 100 2 3
854 2 1 AT 23.5.2013 55 4.1 8.5 100 2 3
855 2 1 RH 23.5.2013 100 95 100 100 2 3
856 2 1 WS 23.5.2013 4.4 100 2 3
857 2 1 WD 23.5.2013 2475 100 2 3
858 2 1 SR 23.5.2013 1428 100 2 3
859 2 1 PR 24.5.2013 8.5 100 2 3
860 2 1 AT 24.5.2013 53 3.1 8.8 100 2 3
861 2 1 RH 24.5.2013 95 70 100 100 2 3
862 2 1 WS 24.5.2013 5.8 100 2 3
863 2 1 WD 24.5.2013 2475 100 2 3
864 2 1 SR 24.5.2013 2953 100 2 3
865 2 1 PR 25.5.2013 0.9 100 2 3
866 2 1 AT 25.5.2013 44 15 7.5 100 2 3
867 2 1 RH 25.5.2013 99 87 100 100 2 3
868 2 1 WS 25.5.2013 4.9 100 2 3
869 2 1 WD 25.5.2013 2475 100 2 3
870 2 1 SR 25.5.2013 3008 100 2 3
871 2 1 PR 26.5.2013 8 100 2 3
872 2 1 AT 26.5.2013 0.6 -1.2 44 100 2 3
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873 2 1 RH 26.5.2013 92 71 100 100 2 3
874 2 1 WS 26.5.2013 6 100 2 3
875 2 1 WD 26.5.2013 270 100 2 3
876 2 1 SR 26.5.2013 2917 100 2 3
877 2 1 PR 27.5.2013 2.6 100 2 3
878 2 1 AT 27.5.2013 3.2 -1.3 8.0 100 2 3
879 2 1 RH 27.5.2013 80 58 100 100 2 3
880 2 1 WS 27.5.2013 5.1 100 2 3
881 2 1 WD 27.5.2013 2475 100 2 3
882 2 1 SR 27.5.2013 3925 100 2 3
883 2 1 PR 28.5.2013 0 100 2 3
884 2 1 AT 28.5.2013 8.2 -1.2 12.4 100 2 3
885 2 1 RH 28.5.2013 53 27 90 100 2 3
886 2 1 WS 28.5.2013 3.9 100 2 3
887 2 1 WD 28.5.2013 2475 100 2 3
888 2 1 SR 28.5.2013 7625 100 2 3
889 2 1 PR 29.5.2013 0 100 2 3
890 2 1 AT 29.5.2013 12 8.0 15.9 100 2 3
891 2 1 RH 29.5.2013 54 41 99 100 2 3
892 2 1 WS 29.5.2013 5.1 100 2 3
893 2 1 WD 29.5.2013 180 100 2 3
894 2 1 SR 29.5.2013 6281 100 2 3
895 2 1 PR 30.5.2013 1.1 100 2 3
896 2 1 AT 30.5.2013 5.3 3.7 9.7 100 2 3
897 2 1 RH 30.5.2013 87 65 100 100 2 3
898 2 1 WS 30.5.2013 5 100 2 3
899 2 1 WD 30.5.2013 2475 100 2 3
900 2 1 SR 30.5.2013 4261 100 2 3
901 2 1 PR 31.5.2013 8.8 100 2 3
902 2 1 AT 31.5.2013 3.1 0.4 6.5 100 2 3
903 2 1 RH 31.5.2013 88 71 100 100 2 3
904 2 1 WS 31.5.2013 5.4 100 2 3
905 2 1 WD 31.5.2013 2475 100 2 3
906 2 1 SR 31.5.2013 4739 100 2 3
907 2 1 PR 1.6.2013 4 100 2 3
908 2 1 AT 1.6.2013 3.8 15 6 100 2 3
909 2 1 RH 1.6.2013 99 90 100 100 2 3
910 2 1 WS 1.6.2013 4.6 100 2 3

204




HOTHyHOCT MeEpema

Bpoj
Pennu 6poj OrncepBanuja uncrpymenta | Kox Bapujabumne Datum Cpenma qHeBHa | MunnMmanHa gHeBHa | MakcuMmanHa JHEBHA COTrgK?(::eﬁzzg of rl;IOP:TI;J::; HCTZE;/; Ocrana sanaxama
equence number servation plot instrument ariable coae ate ally mean ally minimum ally maximum P ther observations
Seq b Ob fon pl . Variabl d b Daily Daily mini Daily i measure?nents over the Orlgli of data Stat(::; of data Other ob i
code
day
911 2 1 WD 1.6.2013 225 100 2 3
912 2 1 SR 1.6.2013 1772 100 2 3
913 2 1 PR 2.6.2013 9.4 100 2 3
914 2 1 AT 2.6.2013 5.6 1.3 9.0 100 2 3
915 2 1 RH 2.6.2013 92 60 100 100 2 3
916 2 1 WS 2.6.2013 1.9 100 2 3
917 2 1 WD 2.6.2013 67.5 100 2 3
918 2 1 SR 2.6.2013 3297 100 2 3
919 2 1 PR 3.6.2013 10.3 100 2 3
920 2 1 AT 3.6.2013 5.2 3.4 8.8 100 2 3
921 2 1 RH 3.6.2013 97 85 100 100 2 3
922 2 1 WS 3.6.2013 1.7 100 2 3
923 2 1 WD 3.6.2013 337.5 100 2 3
924 2 1 SR 3.6.2013 3383 100 2 3
925 2 1 PR 4.6.2013 2 100 2 3
926 2 1 AT 4.6.2013 5.6 3.1 9.0 100 2 3
927 2 1 RH 4.6.2013 95 81 100 100 2 3
928 2 1 WS 4.6.2013 1.7 100 2 3
929 2 1 WD 4.6.2013 270 100 2 3
930 2 1 SR 4.6.2013 3117 100 2 3
931 2 1 PR 5.6.2013 14 100 2 3
932 2 1 AT 5.6.2013 6.6 4.7 10.3 100 2 3
933 2 1 RH 5.6.2013 97 89 100 100 2 3
934 2 1 WS 5.6.2013 1.7 100 2 3
935 2 1 WD 5.6.2013 270 100 2 3
936 2 1 SR 5.6.2013 3761 100 2 3
937 2 1 PR 6.6.2013 0 100 2 3
938 2 1 AT 6.6.2013 7.8 5 11.8 100 2 3
939 2 1 RH 6.6.2013 91 72 100 100 2 3
940 2 1 WS 6.6.2013 1.7 100 2 3
941 2 1 WD 6.6.2013 337.5 100 2 3
942 2 1 SR 6.6.2013 3811 100 2 3
943 2 1 PR 7.6.2013 0.4 100 2 3
944 2 1 AT 7.6.2013 7.4 6.3 10.8 100 2 3
945 2 1 RH 7.6.2013 92 75 100 100 2 3
946 2 1 WS 7.6.2013 3 100 2 3
947 2 1 WD 7.6.2013 22.5 100 2 3
948 2 1 SR 7.6.2013 3300 100 2 3
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949 2 1 PR 8.6.2013 6 100 2 3
950 2 1 AT 8.6.2013 9.1 6.7 12.7 100 2 3
951 2 1 RH 8.6.2013 96 88 100 100 2 3
952 2 1 WS 8.6.2013 1.8 100 2 3
953 2 1 WD 8.6.2013 360 100 2 3
954 2 1 SR 8.6.2013 4164 100 2 3
955 2 1 PR 9.6.2013 0 100 2 3
956 2 1 AT 9.6.2013 12.4 5.8 17.7 100 2 3
957 2 1 RH 9.6.2013 76 46 99 100 2 3
958 2 1 WS 9.6.2013 2.4 100 2 3
959 2 1 WD 9.6.2013 225 100 2 3
960 2 1 SR 9.6.2013 7439 100 2 3
961 2 1 PR 10.6.2013 0 100 2 3
962 2 1 AT 10.6.2013 111 9.4 15.9 100 2 3
963 2 1 RH 10.6.2013 55 35 89 100 2 3
964 2 1 WS 10.6.2013 3.9 100 2 3
965 2 1 WD 10.6.2013 225 100 2 3
966 2 1 SR 10.6.2013 5772 100 2 3
967 2 1 PR 11.6.2013 0.3 100 2 3
968 2 1 AT 11.6.2013 8.5 53 13.6 100 2 3
969 2 1 RH 11.6.2013 81 58 100 100 2 3
970 2 1 WS 11.6.2013 2.8 100 2 3
971 2 1 WD 11.6.2013 45 100 2 3
972 2 1 SR 11.6.2013 3597 100 2 3
973 2 1 PR 12.6.2013 27.7 100 2 3
974 2 1 AT 12.6.2013 7 5.4 7.6 100 2 3
975 2 1 RH 12.6.2013 100 100 100 100 2 3
976 2 1 WS 12.6.2013 3.5 100 2 3
977 2 1 WD 12.6.2013 45 100 2 3
978 2 1 SR 12.6.2013 1239 100 2 3
979 2 1 PR 13.6.2013 37.2 100 2 3
980 2 1 AT 13.6.2013 9.5 7.3 12.6 100 2 3
981 2 1 RH 13.6.2013 93 79 100 100 2 3
982 2 1 WS 13.6.2013 3.1 100 2 3
983 2 1 WD 13.6.2013 45 100 2 3
984 2 1 SR 13.6.2013 4789 100 2 3
985 2 1 PR 14.6.2013 0 100 2 3
986 2 1 AT 14.6.2013 12.1 6.9 16.7 100 2 3
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987 2 1 RH 14.6.2013 84 55 98 100 2 3
988 2 1 WS 14.6.2013 2.5 100 2 3
989 2 1 WD 14.6.2013 67.5 100 2 3
990 2 1 SR 14.6.2013 6069 100 2 3
991 2 1 PR 15.6.2013 0 100 2 3
992 2 1 AT 15.6.2013 13.4 75 17.6 100 2 3
993 2 1 RH 15.6.2013 73 39 96 100 2 3
994 2 1 WS 15.6.2013 2.2 100 2 3
995 2 1 WD 15.6.2013 90 100 2 3
996 2 1 SR 15.6.2013 8603 100 2 3
997 2 1 PR 16.6.2013 0 100 2 3
998 2 1 AT 16.6.2013 133 7.2 18.2 100 2 3
999 2 1 RH 16.6.2013 78 63 96 100 2 3
1000 2 1 WS 16.6.2013 1.8 100 2 3
1001 2 1 WD 16.6.2013 90 100 2 3
1002 2 1 SR 16.6.2013 5564 100 2 3
1003 2 1 PR 17.6.2013 0 100 2 3
1004 2 1 AT 17.6.2013 15.8 8.3 20.5 100 2 3
1005 2 1 RH 17.6.2013 63 39 91 100 2 3
1006 2 1 WS 17.6.2013 2 100 2 3
1007 2 1 WD 17.6.2013 90 100 2 3
1008 2 1 SR 17.6.2013 5878 100 2 3
1009 2 1 PR 18.6.2013 0 100 2 3
1010 2 1 AT 18.6.2013 16.7 11.8 22.0 100 2 3
1011 2 1 RH 18.6.2013 60 38 84 100 2 3
1012 2 1 WS 18.6.2013 2.7 100 2 3
1013 2 1 WD 18.6.2013 90 100 2 3
1014 2 1 SR 18.6.2013 6781 100 2 3
1015 2 1 PR 19.6.2013 0 100 2 3
1016 2 1 AT 19.6.2013 17.1 11.9 21.9 100 2 3
1017 2 1 RH 19.6.2013 69 35 91 100 2 3
1018 2 1 WS 19.6.2013 2 100 2 3
1019 2 1 WD 19.6.2013 90 100 2 3
1020 2 1 SR 19.6.2013 5683 100 2 3
1021 2 1 PR 20.6.2013 3.3 100 2 3
1022 2 1 AT 20.6.2013 19.6 10.5 23.1 100 2 3
1023 2 1 RH 20.6.2013 59 51 71 100 2 3
1024 2 1 WS 20.6.2013 2.8 100 2 3
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1025 2 1 WD 20.6.2013 157.5 100 2 3
1026 2 1 SR 20.6.2013 8428 100 2 3
1027 2 1 PR 21.6.2013 0.2 100 2 3
1028 2 1 AT 21.6.2013 19.6 13.1 24.0 100 2 3
1029 2 1 RH 21.6.2013 57 24 85 100 2 3
1030 2 1 WS 21.6.2013 2.6 100 2 3
1031 2 1 WD 21.6.2013 270 100 2 3
1032 2 1 SR 21.6.2013 9342 100 2 3
1033 2 1 PR 22.6.2013 0 100 2 3
1034 2 1 AT 22.6.2013 19.6 12.9 23.1 100 2 3
1035 2 1 RH 22.6.2013 61 28 81 100 2 3
1036 2 1 WS 22.6.2013 2.2 100 2 3
1037 2 1 WD 22.6.2013 225 100 2 3
1038 2 1 SR 22.6.2013 4175 100 2 3
1039 2 1 PR 23.6.2013 0.9 100 2 3
1040 2 1 AT 23.6.2013 17.7 11.4 22.0 100 2 3
1041 2 1 RH 23.6.2013 54 28 91 100 2 3
1042 2 1 WS 23.6.2013 2.9 100 2 3
1043 2 1 WD 23.6.2013 2475 100 2 3
1044 2 1 SR 23.6.2013 7989 100 2 3
1045 2 1 PR 24.6.2013 0.2 100 2 3
1046 2 1 AT 24.6.2013 14.4 11.2 18.6 100 2 3
1047 2 1 RH 24.6.2013 66 44 98 100 2 3
1048 2 1 WS 24.6.2013 3.3 100 2 3
1049 2 1 WD 24.6.2013 157.5 100 2 3
1050 2 1 SR 24.6.2013 8556 100 2 3
1051 2 1 PR 25.6.2013 0 100 2 3
1052 2 1 AT 25.6.2013 8.9 6.5 13.3 100 2 3
1053 2 1 RH 25.6.2013 91 71 100 100 2 3
1054 2 1 WS 25.6.2013 2.8 100 2 3
1055 2 1 WD 25.6.2013 2475 100 2 3
1056 2 1 SR 25.6.2013 4825 100 2 3
1057 2 1 PR 26.6.2013 4.6 100 2 3
1058 2 1 AT 26.6.2013 55 4.1 9.5 100 2 3
1059 2 1 RH 26.6.2013 89 66 100 100 2 3
1060 2 1 WS 26.6.2013 2.7 100 2 3
1061 2 1 WD 26.6.2013 22.5 100 2 3
1062 2 1 SR 26.6.2013 4397 100 2 3
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1063 2 1 PR 27.6.2013 0 100 2 3
1064 2 1 AT 27.6.2013 5.2 2.8 9.8 100 2 3
1065 2 1 RH 27.6.2013 83 59 100 100 2 3
1066 2 1 WS 27.6.2013 1.8 100 2 3
1067 2 1 WD 27.6.2013 67.5 100 2 3
1068 2 1 SR 27.6.2013 3178 100 2 3
1069 2 1 PR 28.6.2013 0 100 2 3
1070 2 1 AT 28.6.2013 9.6 2.3 135 100 2 3
1071 2 1 RH 28.6.2013 78 46 96 100 2 3
1072 2 1 WS 28.6.2013 1.9 100 2 3
1073 2 1 WD 28.6.2013 2475 100 2 3
1074 2 1 SR 28.6.2013 6114 100 2 3
1075 2 1 PR 29.6.2013 0 100 2 3
1076 2 1 AT 29.6.2013 9.6 6 11.3 100 2 3
1077 2 1 RH 29.6.2013 85 56 100 100 2 3
1078 2 1 WS 29.6.2013 3 100 2 3
1079 2 1 WD 29.6.2013 90 100 2 3
1080 2 1 SR 29.6.2013 3925 100 2 3
1081 2 1 PR 30.6.2013 6.2 100 2 3
1082 2 1 AT 30.6.2013 7 5.4 9.5 100 2 3
1083 2 1 RH 30.6.2013 95 85 100 100 2 3
1084 2 1 WS 30.6.2013 3.7 100 2 3
1085 2 1 WD 3